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§§§§9 $RBRIBEB (Nutrition )
Acute Malnutrition /skju:t maelnju:trifon/ noun [U] a form of under-nutrition caused by a
decrease in food consumption and/or illness that result in sudden weight loss or oedema ( fluid
retention ). Acute malnutrition can be moderate or severe, and prolonged malnutrition can

cause stunted growth, otherwise known as wasting.

AR sIMIUA Yo (919) Athephismuniuagitvuamueaimiswo:ism
sgunsyurnumi SyilituunmugaEnegsmys gttﬁU mﬁny §6n)4 AR

ijsurgnﬁmmmgﬁmmi’ﬁmmimsmgmﬁfnmmmﬁgﬁ@m

Amino Acid /omi:nouv aesid/ noun [U] organic compounds that contain amino and
carboxyl functional groups, along with a side chain specific to each amino acid. The key
elements of an amino acid are carbon, hydrogen, oxygen, and nitrogen, although other
elements are found in the side chains of certain amino acids. There are 20 different amino acids

that combine in different sequences to make all the proteins required for metabolism and

growth.
woamdnn (siw) Amunumauingitunsulmds (amino) Sruimundu
(carboxyil) sy wihvdmdamdianSywa mﬁﬁjﬁﬁméﬂ%smﬁmmmmﬁﬁqs

an
s HAaieo s Samaya mﬂn’nmam\;hmjnLnimsmtwmtsinhUhmmm%tm
s o[uiAg g Im IR AgIMINUMITisMy

Anthocyanins /aenfou ' saronin/ noun [U] natural pigments that occur in plants, fruits and
vegetables. They give plants the blue and red colours as seen in blueberries and plums. They

belong to a group of plant compounds called flavonoids, and are believed to behave as

antioxidants.

thfqpss (1) AmanmananayhAituAaidihisiahintha igind Shulg nah
grunahig) Sandhpunstnigd ﬁnzmmmhﬁuﬁﬁmmgh‘fg{ﬁ? Shigdi4 wvumass
f}jﬁghmy?smmmmmgfmﬁfﬁmmmn@ 2 flavonoids 1t L:cjfmsmmja’nﬁmmﬁmmﬁ

[URRHARRAY

Anthropometry /eenfro'pomitri/ noun [U] is the science of obtaining systematic
measurements of the human body. Anthropometric measurements have been used historically
as a means to associate racial, cultural, and psychological attributes with physical properties.
Specifically, anthropomorphic measurements involve the size (e.g., height, weight, surface
area, and volume), structure (e.g., sitting vs. standing height, shoulder and hip width, arm/leg
length, and neck circumference ), and composition ( e.g., percentage of body fat, water content,

and lean body mass) of humans.
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Anthropometry (18) Mifi a5tk anthropometric (iMSHTM{UIR AN [ GRMIRNINY
s fUJuH Sﬁwi'ﬁtj sthmmm 101 mMiha3TiY anthropomorphic A1/ ¢R SR §UN
(AY (U QHS iw Shuteinn) :ummggnﬁmw (nHﬁjmmHﬁtﬁ Shout 991‘3 Sh ixjujnp LUtih
TRt Sﬁihﬁni) §hmmmmﬁfsnﬁmw (mmwtsmnmmtmnﬁnﬁﬁ Mign St
NhMWIRUMSM ) VRIS

Antioxidant /zntipksidont/ noun [C] substance that slows down the rate at which
something decays because of oxidization.

al

HA GHARIRA (S1) MIMAUSWH{M SO AR A awSIgwanmn§HAany

Arginine /'a:d3r nain/ noun [U] an amino acid that obtained from the diet and is
necessary for the body to make proteins. Arginine is found in red meat, poultry, fish, and dairy
products. It can also be made in a laboratory and used as medicine.

wiids (919) mdamdinngwiiuegunsfivumun iiweins uminhmu
abmiRlayiaise misspinstamiBmisiahancpny vaun] (A Shadaty
Srsenzim nAmopimsadaisiphe§ifianas §ﬁ‘iLﬂ"me{I£’n§ﬁiﬁ°l

Ascorbic acid /zesko:™bik zesid/ houn [U] is the chemical name for vitamin C found in all
the citrus fruits and fresh vegetables, essential for the maintenance of healthy connective
tissues and protects against deficiency disease of scurvy.

R fguf'iﬁ (ascorbic) (18) Amiun:ASiuaimEs ¢ iRuginsindmisiay
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Aspartame /o'spa:tetm/ noun [U] is a low-calorie sweetener used in a variety of foods
and beverages and as a table top sweetener. It is about 200 times sweeter than sugar.
Aspartame is made by joining two protein components, aspartic acid and phenylalanine.
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Beta-carotene /'bi:ta-kaers ti:n/ noun [U] a natural substance that is found in dark green
and dark yellow fruits and vegetables that can convert into vitamin A and that helps your body
grow and be healthy.
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Beta-glucan / 'bi:ts-glu: kaen/ noun [U] substance found in bacteria, plants, and certain
foods, such as baker’s yeast, cereal grains, and mushrooms. It is a type of polysaccharide that
is made of a string of glucose (sugar) molecules joined together. Beta-glucan may stimulate

the immune system and help kill cancer cells. It is being studied in the treatment of cancer.
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Biotin /'barstin/ noun [U] is a water soluble organic acid which belongs to the vitamin B
complex group, important for the metabolism of carbohydrates and fatty acids
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Blood glucose / blad: glu:kouz/ noun [U] The main sugar that the body makes from the

30.

food in the diet. Glucose is carried through the bloodstream to provide energy to all cells in the
body. Cells cannot use glucose without the help of insulin.
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Body composition /bpdi knmpazif*n/ noun [U] is the proportion of fat and non-fat mass
in the body. A healthy body composition is one that includes a lower percentage of body fat and
a higher percentage of non-fat mass, which includes muscle, bones, and organs.
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Caffeic acid /kafeik aesid/ houn [U] Type of phenol found in various fruits, vegetables
and citrus fruits which has antioxidant like activities that may reduce the risk of degenerative

diseases, heart disease and eye disease.
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Caffeine /keefi:n/ noun [U] is a chemical substance found in coffee, tea, and cocoa,
which affects human brain and body and makes them more active.
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Calcium /kezelsiam/ noun [U] is one of the most important minerals required in the

body. It is stored in the hard parts of the bone. Calcium is found in milk and milk products in

abundance.
m;quJU (918) Bchanmalita SURatdunhmwysag@Eimig hpInsmpga
tstgmgmms;gm ammJUmStLUStstgﬁgm Sunanusam

Wuiiidtws ALY &9 m MENHAIR RN OUIGATG NN


https://www.medicinenet.com/sugar_addiction_pictures_slideshow/article.htm
https://www.medicinenet.com/diet_plans_and_programs/article.htm
https://www.medicinenet.com/insulin/article.htm
https://www.collinsdictionary.com/dictionary/english/chemical
https://www.collinsdictionary.com/dictionary/english/affect
https://www.collinsdictionary.com/dictionary/english/brain
https://www.collinsdictionary.com/dictionary/english/active

TenansuignisnAnia wAshiynyAGSdhmung

Calorie /keelari/ noun [C] a unit used in measuring the amount of energy food provides
when eaten.
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Carbohydrate /ka:"boshardrert/ noun [v] carbohydrate are the organic compounds found
in the food or in the living tissues. It is an organic salt consisting of carbon, nitrogen, oxygen,
hydrogen, sulphur and potassium atoms.
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Carotenoids/carotenes /ka'rotinord/ /'karsti:n/ houn [U] the orange, yellow and red
pigments found in plant tissue that allow it to carry out photosynthesis. When eaten, these
pigments provide vitamins and antioxidants that have many health benefits in humans. Beta-
carotenes are a form of vitamin A.
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Chloride /kla:razd/ noun [v] a chemical compound of chlorine and another substance
such as sodium chloride, magnesium chloride and potassium chloride.
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C};ronic Malnutrition /kronik meelnju:trifan/ noun [U] is a condition that develops when
children do not eat the correct balance of hutrients in the first 1,000 days of life ( from conception
to the age of two), resulting in the irreversible stunting of their cognitive and physical
development. Thus, maternal nutritional status before and during pregnancy, as well as during
breastfeeding, impact the nutritional status of the child. Effects of stunting at individual level
include increased ill health and greatly reduced life expectancy. These result in huge economic
costs to developing countries. Chronic malnutrition damages the health and prosperity of over
one third of all people in developing countries.
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Cholesterol /kslestsrol/ noun [U] a waxy, that's found in all the cells in your body.
Your body needs some cholesterol to make hormones, vitamin D, and substances that help
you digest foods. Cholesterol is also found in foods from animal sources, such as egg yolks,

meat, and cheese.
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Citric Acid /'s1trik ses1d/ houn [U] a weak organic acid that occurs naturally in citrus
fruits. It is a form of acid that can be added to canned foods. It increases the acidity of low-

acid foods and may improve the flavour.

mf{j f{'{'[ﬂﬁ (1Y) hinaaninRigpwituifaigihwnyhfisighaynve

9 (3 al

i3nod hamewhismaaid umopinsviguigimumidihg hjwusfsmimaiais

o v 1

nMRumsnaanU Shnoifjuidngagiiuthi

Cobalamin /kau'baelamin/ noun [U] Water soluble vitamin B which has a major role
in proper functioning of brain and nervous system. It is also known as vitamin B12.
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Colostrum /ka'lostrom/ noun [U] is the first form of milk produced by the mammary
glands of mammals immediately following delivery of the newborn. Most species will begin to
generate colostrum just prior to giving birth.
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Complementary protein /komplimentri prowsti:n/ noun [U] the proteins supplied by
different foods that combine together to supply all the essential amino acids. The proteins
present in one food complement the proteins in another food to supply any essential amino

acids that the other may be missing.
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Complete protein /kempli:t prowsti:n/ noun [U] protein foods that contain all the

g

essential amino acids in levels required by the body and do not require other foods to supply
any.
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Community Nutrition / kamju:niti nju:trifon/ noun [U] is comprising of individual and
interpersonal-level interventions that create changes in knowledge, attitudes, behavior and
health outcomes among individuals, families or small, targeted groups within a community
setting.
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Copper /kopa’/ noun [U] a trace element that is essential for most animals, including
humans. It is needed to absorb and utilize iron. The influence of copper upon health is due
to the fact that it is part of enzymes, which are proteins that help biochemical reactions occur
in all cells. Copper is involved in the absorption, storage, and metabolism of iron. Copper may
be absorbed by both the stomach and small intestinal mucosa, with most absorbed by the
small intestine. Copper is found in the blood bound to proteins.
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Crude Fiber /kru:d faibat/ noun [U] the structural component of the plant cell wall

=l'

v

being the residue obtained after consecutive acid and alkali digestion of a food or food
material.
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Daily Value /deili vaelju:/ noun [U] a term used in food and |supplement labeling. The
amount of a vitamin or other nutrient in a serving of a food or supplement is expressed as
the percentage of the total Daily Value of that nutrient.
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Dehydration / dihai'dreifon / noun [U] is a condition that happens when human do not
take in enough liquids to replace those that the liquid lose. The body lose liquids through
frequent urinating, sweating, diarrhea, or vomiting. When there is dehydrated, the body does

not have enough fluid and electrolytes to work properly.
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Diabetes /daiobi:ti:z/ noun [U] is a chronic, metabolic disease characterized by elevated
levels of blood glucose ( or blood sugar ), which leads over time to serious damage to the heart,
blood vessels, eyes, kidneys and nerves.
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Dietary supplement / daistri saplimont/ noun [U] is a product that take to supplement
human diet. It contains one or more dietary ingredients (including vitamins; minerals; herbs or
other botanicals; amino acids; and other substances ). Supplements do not have to go through
the testing that drugs do for effectiveness and safety.
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Digestion / daidzestf*n / noun [U] is the breakdown of large insoluble food molecules
into small water-soluble food molecules so that they can be absorbed into the watery blood
plasma. In certain organisms, these smaller substances are absorbed through the small
intestine into the blood stream.
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Dextrose /dekstrouz/ houn [U] the name of a simple sugar that is made from corn and
is chemically identical to glucose, or blood sugar. Because dextrose is a “simple” sugar, the
body can quickly use it for energy. Simple sugars can raise blood sugar levels very quickly, and
they often lack nutritional value.
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Dietary Fiber /daastri fazbar / noun [U] fibrous substances in fruits and vegetables,
such as the structural polymers of cell walls, consumption of which aids digestion and is

believed to help prevent certain diseases.

iwumminin (99) asmaitunsthiaiy Shuiggomibivisionvgs
waEminman medmaitumogwatminnwmnm iwgin s hAtMogw

mimitAywoss

Enzyme /enzaim/ noun [C] proteins that act as biological catalysts. Catalysts accelerate
chemical reactions. The molecules upon which enzymes may act are called substrates, and
the enzyme converts the substrates into different molecules known as products.
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Essential fatty acid /1senfal feeti zesid/ noun [U] the fatty acids that the body cannot
synthesize itself in sufficient quantities for physiological needs and must therefore be
acquired from the diet. There are 2 essential fatty acids; linoleic acid which is an omega-6
and linolenic acid which is an omega-3 fat.
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Electrolytes /ilektralait/ noun [C] minerals which are needed to keep the body's
balance of fluids at a healthy level and to maintain normal functions, such as heart rhythm,
muscle contraction, and nerve impulse transmission. Electrolytes include potassium, sodium,
calcium, and magnesium.
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Energy /ens"dzi/ noun [U] isvdefinevd as the f:JeI derived fr(;m food to function and be
active. Energy requirements vary depending on your age, body size and physical activity.
It's important to monitor energy consumption as too much energy can lead to weight gain.
Fat, protein and carbohydrates all provide energy from the foods we eat. Fats provide more
energy per gram than protein or carbohydrates.

- 1 gram fat = 9 calories

- 1 gram carbohydrates = 4 calories

- 1 gram protein = 4 calories
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Famine /fzemin/ noun [V] severe and prolonged hunger in a substantial proportion of

—

v

the population of a region or country, resulting in widespread and acute malnutrition and death
by starvation and disease. Famines usually last for a limited time, ranging from a few months
to a few years.
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Fat-Soluble Vitamin /faet soljubal vitomin/ houn [U] a vitamin that can dissolve in fats
and oils. Vitamins are nutrients that the body needs in small amounts to stay healthy and
work the way it should. Fat-soluble vitamins are absorbed along with fats in the diet and are
stored in the body’s fatty tissue and in the liver. They are found in many plant and animal
foods and in dietary supplements. Vitamins A, D, E, and K are fat-soluble.
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Fat /feet/ noun [U] is a term used to describe a class of macro nutrients used in

metabolism called triglycerides. These make up one of three classes of macronutrients
including proteins and carbohydrates. Fats provide a means of storing energy for most
eukaryotes, as well as act as a food source. Fats have the highest energy storage potential
of the macronutrients, and are very chemically stable, making them ideal for storing energy
for later use. Macronutrients does not refer to the size of the molecule, but to the amount
needed to sustain life. Vitamins and minerals are considered micronutrients.
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Fatty acid /faeti 2esid/ noun [U] molecules that are long chains of lipid-carboxylic acid

found in fats and oils and in cell membranes as a component of phospholipids and
glycolipids. ( Carboxylic acid is an organic acid containing the functional group -COOH. ) Fatty
acids come from animal and vegetable fats and oils. Fatty acids play roles outside the body;
they are used as lubricants, in cooking and food engineering, and in the production of soaps,
detergents, and cosmetics.
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Fiber /faibar/ noun [C] the parts of fruits and vegetables that cannot be digested. Fiber
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is of vital importance to digestion; it helps the body move food through the digestive tract,
reduces serum cholesterol, and contributes to disease protection.
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Flavonoids /'fleiva noid/ noun [U] a group of plant metabolites thought to provide health
benefits through cell signaling pathways and antioxidant effects. These molecules are found in
a variety of fruits and vegetables. Flavonoids are important antioxidants and promote several
health effects. Aside from antioxidant activity, these molecules provide beneficial effects such
as anti-cancer, anti-inflammatory, anti-allergic.
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Fluoride /flvarard/ noun [U] a compound of fluorine with another element or radical.
Fluoride containing compounds are used topical and systemic in the prevention of tooth

decay. Fluoride compounds are therefore added to some toothpastes.
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Folate /'foulert/ noun [U] a nutrient in the vitamin B complex that the body needs in
small amounts to function and stay healthy. Folate helps to make red blood cells. It is found
in whole-grain breads and cereals, liver, green vegetables, orange juice, lentils, beans, and
yeast. Folate is water-soluble (can dissolve in water) and must be taken in every day. Not
enough folate can cause anemia (a condition in which the number of red blood cells is below
normal ), diseases of the heart and blood vessels, and defects in the brain and spinal cord
in a fetus. Folate is being studied with vitamin B12 in the prevention and treatment of cancer.
Also called folic acid.
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Food balance sheet /fu:d beelons [i:t/ noun [U] is a comprehensive compilation of a
selected country's food supply during a specific time period. The food balance sheet shows the
food items for human consumption, along with how it is produced, used, imported/exported,
and how it benefits the society. Food balance sheet shows a brief picture of the pattern of the
food supply. For each food item, it sketches the primary commodity availability for human
consumption, sources of supply and its utilization in terms of nutrient value.
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Fortified Food /'fo:t1 fard fu:d/ nhoun [U] any food (e.g., a cereal) that has essential
nutrients (e.g., iron and vitamins) added, either in quantities greater than those present
normally (supplementation) or which are not normally present in the food being fortified

(fortification ).
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Food security /fu:d sikjuariti/ noun [U] the state when all people, at all times, have
physical and economic access to sufficient, safe and nutritious food that meets their dietary
needs and food preferences for an active and healthy life. The dimensions of food security are
food availability, food access, utilization, and stability.
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Food insecurity / fu:d insikjuariti/ noun [U] is defined as the disruption of food intake or
eating patterns because of lack of money and other resources. Food insecurity may be long
term or temporary. It may be influenced by a humber of factors including income, employment,
race/ethnicity, and disability. The risk for food insecurity increases when money to buy food is
limited or not available.
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Fructose /fruktouz/ noun [U] known as "fruit sugar" because it's present in most types
of fruit. Chemically, fructose is a simple or hexose sugar, one with six carbon atoms in it, and
it's absorbed directly into your bloodstream when you eat it. It's also one of the very sweetest
sugars.
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Glucose /glu:kouz/ noun [U] the simple white crystal sugar that is the chief source of
energy. Glucose is mainly made by plants and most algae during photosynthesis. Glucose is
found in the blood and is the main sugar that the body manufactures. The body makes glucose
from all three elements of food" protein, fats, and carbohydrates but the largest amount of
glucose derives from carbohydrates. Glucose serves as the major source of energy for living

cells. However, cells cannot use glucose without the help of insulin. Also known as dextrose.
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Gluten /glu:ton/ noun [U] is a family of proteins found in wheat, barley, rye and spelt.
Its name comes from the Latin word for “glue,” as it gives flour a sticky consistency when
mixed with water. This glue-like property helps gluten create a sticky network that gives bread
the ability to rise when baked.
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Glycogen /' glaikoud3zan/ noun [U] a large, branched polysaccharide that is the main
storage form of glucose in animals and humans. Glycogen is as an important energy
reservoir and an important form of glucose storage in fungi and bacteria. In animals and
humans, glycogen is found mainly in muscle and liver cells. Glycogen is synthesized from
glucose when blood glucose levels are high, and serves as a ready source of glucose for

tissues throughout the body when blood glucose levels decline.
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Glycemic index /glar,simik 'indeks/ noun [U] is a scale that ranks the number of
carbohydrates in foods from zero to 100, indicating how quickly a food causes a person’s blood
sugar to rise.
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Hypertension / haiparten°n/ noun [U] also known as high or raised blood pressure, is a
condition in which the blood vessels have persistently raised pressure. Blood is carried from the
heart to all parts of the body in the vessels. Each time the heart beats, it pumps blood into the

vessels. Blood pressure is created by the force of blood pushing against the walls of blood
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vessels (arteries) as it is pumped by the heart. The higher the pressure, the harder the heart
has to pump. Hypertension is a serious medical condition and can increase the risk of heart,

brain, kidney and other diseases.
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Health status /hel6 stertos/ noun [U] is the impact of disease on patient function as
reported by the patient. More specifically, health status can be defined as the range of
manifestation of disease in a given patient including symptoms, functional limitation, and quality
of life, in which quality of life is the discrepancy between actual and desired function.
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Kwashiorkor /kwae[1'0:ka/ noun [U] is known as childhood disease that is caused by
protein deprivation. Early signs include apathy, drowsiness, and irritability. More advanced
signs are poor growth, lack of stamina, loss of muscle mass, swelling, abnormal hair
(sparse, thin, often streaky red or gray hair in dark-skinned children), and abnormal skin
that darkens in irritated but not sun-exposed areas and normally, an enlarged and
protuberant belly. Kwashiorkor disables the immune system, rendering the affected individual
susceptible to a host of infectious diseases. It is responsible for much illness and death

among children worldwide.
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High-Density Lipoprotein (HDL) /har-densiti lipau'provti:n/ noun [U] a kind of
cholesterol is considered "good" cholesterol because it actually works to keep the LDL, or

"pad" cholesterol from building up in your arteries. The higher the HDL, the better. HDL levels
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of 60 mg/dL and higher can help reduce your risk for heart disease. Conversely, HDL levels

of 40 mg/dL and lower are considered a high-risk factor for developing heart disease.
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Hidden hunger / hid°n hange”/ noun [U] is a form of undernutrition that occurs when
intake and absorption of vitamins and minerals (such as zinc, iodine, and iron) are too low to
sustain good health and development. Factors that contribute to micronutrient deficiencies
include poor diet, increased micronutrient needs during certain life stages, such as preghancy

and lactation, and health problems such as diseases, infections, or parasites.
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Human Nutrition /hju:mon nju:trifon/ noun [U] process by which substances in food are
transformed into body tissues and provide energy for the full range of physical and mental
activities that make up human life.
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Iodine /a1adi:n / noun [U] an element in the diet that is essential for the manufacture of
hormones by the thyroid gland. The thyroid gland uses iodine to make thyroxine, which has
four iodine molecules attached to its structure, and triiodothyronine, which has three iodine

molecules attached. Iodine is found in seafood, bread, iodized salt, and seaweed.
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Iron /aron/ noun [U] is a mineral, and its main purpose is to carry oxygen in the
hemoglobin of red blood cells throughout the body so cells can produce energy. Iron also
helps remove carbon dioxide. When the body's iron stores become so low that not enough

normal red blood cells can be made to carry oxygen efficiently, a condition known as iron
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deficiency anemia develops. When levels of iron are low, fatigue, weakness and difficulty
maintaining body temperature often result. Other symptoms may include: Pale skin and
fingernails, Dizziness, Headache, Glossitis (inflamed tongue). Iron in food exists as two
types, heme and non-heme. Animal foods such as meat, seafood and poultry provide both
types and are better absorbed by the body. Non-heme iron is found in plant foods, such as
spinach and beans, grains that are enriched, like rice and bread, and some fortified breakfast
cereals. To increase the absorption of iron from plant sources, it's recommended to eat them
with meat, seafood, or poultry or a good source of vitamin C, such as citrus fruits, kiwi,
strawberries or bell peppers.
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Lactase /'lzekters / noun [U] is an enzyme produced by many organisms. It is located
in the brush border of the small intestine of humans and other mammals. Lactase is
essential to the complete digestion of whole milk; it breaks down lactose, a sugar which
gives milk its sweetness. Lacking lactase, a person consuming dairy products may
experience the symptoms of lactose intolerance. Lactase can be purchased as a food
supplement.
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Lactose /lzektou/ noun [U] The sugar found in milk. Lactose is a large sugar molecule
that is made up of two smaller sugar molecules, glucose and galactose. In order for lactose
to be absorbed from the intestine and into the body, it must first be split into glucose and

galactose. The glucose and galactose are then absorbed by the cells lining the small

Wuiiidtws ALY &9 %) MENHAIR RN OUIGATG NN


https://en.wikipedia.org/wiki/Enzyme
https://en.wikipedia.org/wiki/Brush_border
https://en.wikipedia.org/wiki/Small_intestine
https://en.wikipedia.org/wiki/Milk
https://en.wikipedia.org/wiki/Lactose
https://en.wikipedia.org/wiki/Sugar
https://en.wikipedia.org/wiki/Lactose_intolerance

TenansuignisnAnia wAshiynyAGSdhmung

intestine. The enzyme that splits lactose into glucose and galactose is called lactase, and it
is located on the surface of the cells lining the small intestine.
gnige (S19) aidmsisighdnihamy gpaguAmgiug
vifaigih mwgiuauaigeiiRgwin Simenagn 1BYi 28N AL MO UWATD
in:if)s faguannamwashigidivnidhawnn SamenAgumyse '
§hm9mﬁfqu@}msLaguwﬁtmwtmﬁ‘fmf@‘a‘ﬂmf{ﬁm:ﬁjsqm HhuiRuGivagnAg e
Mawan Samephgamgpimaitunsignsisiahmamim:f)sgo
| Low-Density Lipoprotein (LDL) /lou- 'densiti- 'prso‘ti:n/ noun [U] a molecule that is a
combination of lipid (fat) and protein. Lipoproteins are the form in which lipids are
transported in the blood. Low-density lipoprotein (LDL) transports cholesterol from the liver
to the tissues of the body. Low-Density Lipoprotein cholesterol is therefore considered the

"bad" cholesterol.
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Macronutrient /meekrou'nju:triont/ noun [U] nutrients that provide calories or energy
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and are required in large amounts to maintain body functions and carry out the activities of
daily life. There are three broad classes of macronutrient: proteins, carbohydrates and fats.
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Manganese / maengani:z/ houn [U] is a mineral that is found in several foods including
nuts, legumes, seeds, tea, whole grains, and leafy green vegetables. It is considered an
essential nutrient, because the body requires it to function properly and people use manganese
as medicine.
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Magnesium /maegni:ziom/ noun [U] a mineral involved in many processes in the body
including nerve signhaling, the building of healthy bones, and normal muscle contraction.
About 350 enzymes are known to depend on magnesium. Magnesium is contained in all
unprocessed foods. High concentrations of magnesium are contained in nuts, unmilled

grains, dark-green leafy vegetables, legumes such as peas and beans, and fruit. Magnesium
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is thus readily available in foods that form the basis of a healthful diet. Magnesium deficiency
can occur due to inadequate intake of magnesium, impaired intestinal absorption of the
mineral or excessive loss of it. Large amounts of magnesium can be lost by prolonged
exercise, lactation, excessive sweating and chronic diarrhea and kidney disease. Magnhesium
deficiency is often associated with low blood levels of calcium (hypocalcemia) and
potassium ( hypokalemia).
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Malnutrition /maelnju:trifon/ noun [U] is a condition that results from eating a diet which
does not supply a healthy amount of one or more nutrients. This includes diets that have too
little nutrients or so many that the diet causes health problems. The nutrients involved can
include calories, protein, carbohydrates, fat, vitamins or minerals. A lack of nutrients is called
undernutrition while a surplus of nutrients cases overnutrition. Malnutrition is most often used
to refer to undernutrition when an individual is not getting enough calories, protein, or
micronutrients. If undernutrition occurs during preghancy, or before two years of age, it may
result in permanent problems with physical and mental development. Extreme
undernourishment, known as starvation or chronic hunger, may have symptoms that include:
a short height, thin body, very poor energy levels, and swollen legs and abdomen. Those who

are malnourished often get infections and are frequently cold.
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Marasmus /mo'raeezmos/ noun [U] a manifestation of severe dietary malnutrition which

occurs as a result of a calorie deficiency. Marasmus is associated with a better prognosis than
kwashiorkor but it is still associated with relatively high mortality. As such, it is important to
know how to prevent the development of marasmus and how to manage marasmus.
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Metabolism /miteebohizom/  noun [V] is the set of life-sustaining chemical
reactions in organisms. The three main purposes of metabolism are: the conversion of food
toenergyto run cellular processes; the conversion of food/fuel to building blocks
for proteins, lipids, nucleic acids, and some carbohydrates; and the elimination of metabolic
wastes. These enzyme-catalyzed reactions allow organisms to grow and reproduce, maintain
their structures, and respond to their environments.
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Mineral /minaral/ houn [C] is defined as the naturally occurring inorganic nutrient
found in the soil and food that is essential for the proper functioning of animal and plant
body. Minerals are vital elements necessary for the body. Both the plants and animals require
minerals essentially. For example, Zinc is necessary for the manufacture of protein and for
cell division. Minerals are important for making enzymes and hormones, maintain the bones,
heart, muscle and brain. There are two kinds of minerals: macrominerals and trace minerals.
Macrominerals include calcium, phosphorus, magnesium, sodium, potassium, chloride and
sulfur. You only need small amounts of trace minerals. They include iron, manganese,

copper, iodine, zinc, cobalt, fluoride and selenium.
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Nutrients /' nju:triant/ noun [C] chemical compounds in food that are used by the body
to function properly and maintain health. Examples include proteins, fats, carbohydrates,
vitamins, and minerals.
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Nutrition /nju:trifon/ noun [U] the substances that you take into your body as foodand
the way that they influence your health. There are 13 organic compounds (thus excluding
trace minerals) essential to human life in very small amounts. Eleven of these must be
supplied in the diet (vitamins A, B1, B2, B6, B12, C, E, K, folic acid, biotin and pantothenic
acid); two (niacin and vitamin d) can be made in the body if there is sufficient of the amino
acid, tryptophan, and sunlight, respectively. Vitamins A, D, E and K are grouped together as
fat-soluble vitamins, because they are soluble in lipids, but not in water. Vitamin C and the
B vitamins (including pantothenic acid, biotin and folic acid) are grouped together as the

watersoluble vitamins since they are all soluble in water, but not lipids.
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Nutritionist / nju:trifanist/ noun [C] a person who helps people form healthy eating habits
to improve health and prevent disease. They may provide nutritional counseling, meal planning,
and nutrition education programs. Nutritionists may also look at how the environment affects

the quality and safety of food and how it may affect health.
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Nutritional adequacy /nju:trifon’l aedikwoasi/ noun [U] is the comparison between
the nutrient requirement and the intake of a certain individual or population. In population
groups, the prevalence of nutrient inadequacy can be assessed by the probability approach or
using the Estimated Average Requirement ( EAR) cut-point method.
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Nutritional assessment /nju:trifon’l ssesmont/ noun [U] is the systematic process of
collecting and interpreting information in order to make decisions about the nature and cause
of nutrition related health issues that affect an individual by using anthropometric, biochemical

(laboratory ), clinical and dietary data.
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Nutritional imbalance /nju:trifon®l imbaelons/ houn [U] is caused by inability of the body
to absorb certain nutrients or result from a poor diet. Based on the nutrients in short or excess
supply, imbalances create unpleasant side effects and conditions that could lead to serious
disease. Some levels of macro- and micronutrients in your daily diet is needed and some foods
you don‘'t need at all.
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Nutrition screening /nju:trif°n skri:nm/ noun [U] is the process of identifying patients,
clients, or groups who may have a nutrition diaghosis and benefit from nutrition assessment
and intervention by a registered dietitian nutritionist (RDN ). Nutrition screening is a supportive
task, which relies on tools that are quick and easy-to-use (<10 minutes to complete ) and that
requires minimal training. Use of valid and reliable tools are important to avoid under referral of
patients or clients with malnutrition or over referral of patients or clients without malnutrition.
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Nutrition surveillance /nju:trif>n sarveilons/ noun [U] is defined as a system established
to continuously monitor the dietary intake and nutritional status of a population or selected
population groups using a variety of data-collection methods whose ultimate goal is to lead to
policy formulation and action planning.
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Nutritional status /nju:trifon®l stertos/ noun [U] is the balance between the intake of
nutrients by an organism and the expenditure of these in the processes of growth, reproduction,
and health maintenance. Nutritional status can be measured for individuals as well as for
populations. Accurate measurement of individual nutritional status is required in clinical
practice. Population measures are more important in research. They can be used to describe
nutritional status of the group, to identify populations or population segments at risk for nutrition-
related health consequences, and to evaluate interventions.
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Omega-3 fatty acid /'svmigo-tri-fati-asid/ noun [U] a class of essential fatty acids found
in fish oils, especially from salmon and other cold-water fish, that acts to lower the levels of
cholesterol and LDL ( low-density lipoproteins) in the blood.

ngagayuym (91y) paismgagnoinsiiupiasindmisighiuid
fivfdanugh SuEFapmanghie)altugwid 2aidaniuiain 81 Low-density
lipoproteins msmmsﬂgﬁ Ny

Phosphorus /'fosforas/ noun [U] an essential mineral, is naturally present in many
foods and available as a dietary supplement. Phosphorus is a component of bones, teeth,
DNA, and RNA. In the form of phospholipids, phosphorus is also a component of cell

membrane structure and of the body’s key energy source, ATP. Many proteins and sugars

in the body are phosphorylated. Phosphorus plays key roles in regulation of gene
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transcription, activation of enzymes, maintenance of normal pH in extracellular fluid, and
intracellular energy storage. Many different types of foods contain phosphorus, including

dairy products, meats and poultry, fish, eggs, nuts, legumes, vegetables, and grains.
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Polyunsaturated / polian'satforertid/ adjective. a type of dietary fat. It is one of the
healthy fats, along with monounsaturated fat. Polyunsaturated fat is found in plant and
animal foods, such as salmon, vegetable oils, and some nuts and seeds. Eating moderate
amounts of polyunsaturated (and monounsaturated) fat in place of saturated and trans fats

can benefit your health.
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Potassium /pateesiom/ noun [U] is an essential mineral that is heeded by all tissues
in the body. It is sometimes referred to as an electrolyte because it carries a small electrical
charge that activates various cell and nerve functions. Potassium is found naturally in many
foods and as a supplement. Its main role in the body is to help maintain normal levels of
fluid inside our cells. Potassium also helps muscles to contract and supports normal blood
pressure.
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Protein /prosti:n/ noun [V] protein is a macronutrient that is essential to building
muscle mass. It is commonly found in animal products, though is also present in other
sources, such as nuts and legumes. Proteins are required for the structure, function, and
regulation of the body's cells, tissues, and organs. Each protein has unigue functions.

Proteins are essential components of muscles, skin, bones and the body as a whole.
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Protein-Energy Malnutrition (PEM) / prouoti:n- enodsi maelnju:trifon/ noun [U] is a
potentially fatal body-depletion disorder. It is the leading cause of death in children in developing
countries. It develops in children whose consumption of protein and energy (measured by
calories) is insufficient to satisfy their nutritional needs. While pure protein deficiency can occur
when a person's diet provides enough energy but lacks an adequate amount of protein, in most
cases deficiency will exist in both total calorie and protein intake. PEM may also occur in children
with ilinesses that leave them unable to absorb vital nutrients or convert them to the energy
essential for healthy tissue formation and organ function.
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Public health /pablik hel6/ houn [U] is the science of protecting and improving the health
of people and their communities. This work is achieved by promoting healthy lifestyles,
researching disease and injury prevention, and detecting, preventing and responding to
infectious diseases. Public health professionals try to prevent problems from happening or
recurring through implementing educational programs, recommending policies, administering
services and conducting research. Public health also works to limit health disparities. A large
part of public health is promoting healthcare equity, quality and accessibility.
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Recommended nutrient intake (RNI) /reko'mendid nju:triant inteik/ noun [U] the daily
intake, which meets the nutrient requirements of almost all (97.5 percent) apparently
healthy individuals in an age and sex-specific population group. Daily intake corresponds to
the average over a period of time.
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Recommended Dietary Allowances ( RDAs) / reko'mendid darstri slavons/ noun [U] are
the levels of intake of essential nutrients that, on the basis of scientific knowledge, are judged
by the Food and Nutrition Board to be adequate to meet the known nutrient needs of practically
all healthy persons. It defined, in accordance with newer information, the recommended daily
allowances for the various dietary essentials for people of different ages.
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Resistant starch (RS) /rizistant sta:"tf/ noun [C] is a form of starch that cannot be
digested in the small intestine. Resistant starch is naturally present in some foods such as
bananas, potatoes, grains, pulses and seeds and is also produced or modified commercially
and incorporated into some food products.
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Saturated fat /seetfs reitid feet/ noun [U] simply fat molecules that have no double
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bonds between carbon molecules because they are saturated with hydrogen molecules.
Saturated fats are typically solid at room temperature and comes chiefly from animal food
products. Some examples of saturated fat are butter, lard, meat fat, solid shortening, palm
oil, and coconut oil. Saturated fat tends to raise the level of cholesterol in the blood.
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Specific deficiency / spisifi difif°nsi/ noun [V] A disease that is caused by a dietary
deficiency of specific nutrients, especially a vitamin or mineral, possibly stemming from

insufficient intake, digestion, absorption, or utilization of a nutrient.
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Selenium /sr'li:ntam/ noun [U] Selenium is an essential trace mineral that is important
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for many bodily processes, including cognitive function, a healthy immune system, and
fertility in both men and women. Food sources of selenium include seafoods; some meats,
such as kidney and liver; and some grains and seeds.
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Sodium /soudiam/ noun [U] a chemical element ( symbol Na ) that creates an electrical
charge when mixed with water, which classifies it as an electrolyte. The body uses
electrolytes like sodium, potassium, chloride, and bicarbonate to create the electrical flow
required for nerve transmission, muscle contraction, fluid balancing, pH balancing, and
Kidney functioning. Sodium is found in dietary compounds such as sodium chloride (table

salt) and sodium bicarbonate (baking soda).
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Soluble fiber /soljubal faibar/ noun [U] a fiber that dissolves in water and
gastrointestinal fluids when it enters the stomach and intestines. It is transformed into a gel-
like substance, which is digested by bacteria in the large intestine, releasing gases and a
few calories.
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Stunted /stantid/ adjective is when a child has a low height for their age, usually due to
malnutrition, repeated infections, and/or poor social stimulation. The World Health Organization
categorizes children who are stunted as those whose height is lower than average for their age,
and at least two standard deviations below the WHO’s Child Growth Standards Median.
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Sucrose /su:krows/ nhoun [U] an organic compound, colorless sweet-tasting crystals
that dissolve in water. Sucrose occurs naturally in sugarcane, sugar beets, sugar maple sap,
dates, and honey. It is produced commercially in large amounts ( especially from sugarcane

and sugar beets) and is used almost entirely as food.
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Sugar /fuga/ noun [U] a type of simple carbohydrate. They have a sweet taste. Sugars
can be found naturally in fruits, vegetables, milk, and milk products. They are also added to
many foods and drinks during preparation or processing. Types of sugar include glucose,
fructose, and sucrose. The digestive system breaks down sugar into glucose and cells use the
glucose for energy.
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Transfat/treenz @t/ noun [U] is a type of fat that is created when liquid oils are changed
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into solid fats, like shortening and some margarines. It makes them last longer without going
bad. It may also be found in crackers, cookies, and snack foods. Trans fat raises your LDL
(bad) cholesterol and lowers HDL (good ) cholesterol.
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Tr‘iglyceride /trar'glise rard/ noun [U] is an ester derived from glycerol and three fatty
acids. Triglycerides are the main constituents of body fat in humans and other vertebrates, as

well as vegetable fat.
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Unsaturated fat /an'szetfs reitid feet/ noun [U] a fat that is liquid at room temperature
and comes from a plant such as olive, peanut, corn, cottonseed, sunflower, or soybean oil.
Unsaturated fat tends not to raise the level of LDL ('bad') cholesterol in the blood.

gM8sign (aw) goitumsupanninugaghaganmausy iiwnsan
Ao it wlanal ima @oRUp yuhainnaia)id pmdsipansdisuds
SAFARIUIEA Low Density Lipoprotein (M) 181aRANEIN:S

Undernutrition /andanju: trifan/ noun [U] Lack of proper nutrition, caused by not having
enough food or not eating enough food containing substances necessary for growth and health.

AYCHIUNJURY (1Y) AYHNUNJUAYIRU B UMoUAMUBANMISsnsmui
§SUNSIAUIMS yBsuTimamumiium sanimad HUERTM SIRUA MG TMINRAN R
Shagemn

Overweight /ouvvorwert / adjective is referring to body weight that is greater than what is
considered normal or healthy for a certain height. Overweight is generally due to extra body fat.
However, overweight may also be due to extra muscle, bone, or water. People who have obesity
usually have too much body fat. A body mass index (BMI') over 25 is considered overweight.

1UR9YS (AANSIY) %ﬁ'ﬁﬁdmtrﬁggénﬁmw‘fﬁmﬁmm}fﬁmmmﬁmwm ywns
feMANUNUAYRITAMNAY 10y gigh %"tgjmﬁnwmﬁﬁﬁnﬁ Mahnamus
152 uﬂhmnmmwtmmssﬂmwmnmﬁnmm ﬁ §U o Ugntﬁnhﬂﬁ“lwwﬁtﬁﬁ HA
IRumetama muaﬁmsmnmmnhesnusmn §NjSH1Nﬂﬁ’“ILU (BMI) ien W
[AINSIARRGATIMTUFYS

Vitamin /vitomin/ noun [U] any of various organic substances that are essential in
minute quantities to the nutrition of most animals and some plants, act especially as
coenzymes and precursors of coenzymes in the regulation of metabolic processes but do
not provide energy or serve as building units, and are present in natural foodstuffs or
sometimes produced within the body.

fmds (sv) mimaainiiiudnsatvTonnnmunivagiuaiag Skt
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Vitamin A /vit.s.min ei/ noun [U] a vitamin found in foods such as butter, egg yolKk,
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milk and fish oils, or produced in the body from the carotene in green vegetables with a lot
of leaves or orange vegetables, important for normal growth, healthy skin, and the ability to
see well, especially at night.
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Vitamin Bl / vit.a.min  bi:'wan/ noun [U] (specialized thiamine) a vitamin found in
foods such as whole grains, brown rice, nuts and liver, important for the production of energy
from sugar and starch in the body and helping the heart, muscles and nervous system to
work well. Thiamin diphosphate is a coenzyme in metabolism of glucose, and in the citric
acid cycle. Thiamin triphosphate has a role in nerve conduction, by activating a chloride
channel. Deficiency, especially when associated with a carbohydrate-rich diet, results in the
disease beriberi, degeneration of the sensory nerves in the hands and feet, spreading
through the limbs, with fluid retention and heart failure.

Tmds B1 (919) ?mésqw{ptﬁgfﬁm:ﬁtu‘?@mqhmmmﬁﬁn aiinhEERY
HRIEU [MUaiona Shid iMumsant s UM athyn il agi Shigflisighgs
ShwivsRh ancy ShiuAgwans 2 RidhimMInSAY4 Thiamin diphosphate Ath coenzyme 181
phsidhimisiemylaisaiguies Susighidhimi ciric acid cycle Thiamin diphosphate
msgndisiapwdvdmiuansithwif2juayidihsiuisaiad mindimds B fitue
ighin mmsg‘wf'ﬁghm§hmummﬁﬁmm~tﬁﬁﬁn WA AN U GRUIR TR AIAET
beriberi MO SSwiswAsmmaniuin Shidhmiaanwissiwh:hywmianeam
ShmIHSSWiv gk

Vitamin B2 /vit.s. minbitu/ noun [U] ( specialized riboflavin) a vitamin found in foods
such as liver, milk, cheese, yeast and whole grains, important for the production of energy
in the cells and for the production of particular hormones. Deficiency impairs energy-yielding
metabolism and results in a group of symptoms known as ariboflavinosis, including cracking
of the skin at the corners of the mouth (angular stomatitis ), fissuring of the lips ( cheilosis)
and tongue changes (glossitis); seborrhoeic accumulations appear around the nose and
eyes. Not fatal because there is very efficient recycling of riboflavin in deficiency.

Tmds B2 (o) TmIsywuasiiumidmisiadmunigom i§y §amhem afea
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NNTRA ariboflavinosis JE#1S apwifpiunaisiaAISIUTIIAN®A (angular stomatitis )
ﬁttﬂ?suqmﬁ (cheilosis) §hm:g:mnﬁnﬁngnﬁ (glossitis) Fﬂﬁﬁfﬁmsm‘jﬁ seborrhoeic ﬁ?@
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Vitamin B3 /vit.a. minbi6ri/ noun [U] a nutrient in the vitamin B complex that the body
needs in small amounts to function and stay healthy. Vitamin B3 helps some enzymes work

properly and helps skin, nerves, and the digestive tract stay healthy. Vitamin B3 is found in
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many plant and animal products. It is water-soluble (can dissolve in water) and must be
taken in every day. Not enough vitamin B3 can cause a disease called pellagra (a condition
marked by skin, nerve, and digestive disorders). A form of vitamin B3 is being studied in the
prevention of skin and other types of cancer. Vitamin B3 may help to lower blood cholesterol.
Also called niacin and nicotinic acid.

?mé’fs B3 (S1H) ﬁmmfﬁﬁrﬁamﬁﬁ?ﬁﬁs B3 ﬁﬁnﬁ%ﬁmnhﬁmmhmhﬁmnﬂ
GHGIn Hpjumm’ﬁi shuwzgmsmammmﬂ Tmis B3 uLﬁ?JHfﬁﬁJHB umﬂi”ﬁfmS[pHLnf
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NN Pellagra (WA ANGWIR U ARiaR miauans Shthpdsinnwnumi)
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Vitamin B5 /vit.a. minbifarv/ noun [U] is called a pantothenic acid, which is one of the
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most important vitamins for human life. It is necessary for blood cells and it helps convert
eaten food into energy by breaking down fats and carbohydrates. It also promotes healthy
skin, hair, eyes, and liver. Vitamin B5 is an easy vitamin to integrate into a good diet. It is
found in most vegetables, including cauliflower, cabbage, sweet potatoes and whole grain
cereal.

fmds B5 (919) (R SIAIUTMME A pantothenic IR imEs i1 SORaY W
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Vitamin B6 /vit.s. minbisiks/ noun [U] a vitamin that helps keep nerves and skin
healthy, fight infections, keep blood sugar levels normal, produce red blood cells, and some
enzymes work properly. Vitamin B6 is a group of related compounds ( pyridoxine, pyridoxal,
and pyridoxamine) found in cereals, beans, peas, nuts, meat, poultry, fish, eggs, and
bananas. It is water-soluble ( can dissolve in water). Vitamin B6 deficiency can cause mouth
and tongue sores and nervous disorders.

Tmds 6 (s1v) Mimdsiiugwinpaiauwane falagaimsaeman weiadh
migh ipAEam ANy FOaAmamunsHNY SufwiHhuywogsaidhimi
ms{Aupi1 imBs Bs At{puisamamatiumARs (Pyridoxine Pyridoxal §4 Pyridoxamine )
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(05 SHIGAY h%n’n?mﬁsfﬁmquﬁéﬁ (MnoIwahdn) au:imEs B6 oUAMUYY

Wuiiidtws ALY &9 mo MENHAIR RN OUIGATG NN



TenansuignisnAnia wAshiynyAGSdhmung

wstaticing Shuama puAndiadupaned

Vitamin B7 /vit.a.minbisevon/ noun [U] also called biotin, is a vital part of a healthy
metabolism and creating important enzymes. Biotin is often used to strengthen hair and
nails, and is also called Vitamin H (for hair). Foods that contain biotin are liver, cauliflower,
salmon, carrots, bananas, soy flour, yeast, wheat germ, whole-grain cereals, whole wheat
bread, eggs, dairy products, nuts, Swiss chard and chicken.

Tmds B7 (biotin) (S19) thigar asywismufivmyla Shmmdaniduaing g9
i giel Biotin (pim siasfilgigwanifinun §pon ttﬁwmmsmwﬂ“’? 88 H ([
fURA )9 [UANHIUNITU Biotin mmsﬂgmﬁa Na0Mm Banuls mia 1oa gfainnaia)h
MAIaT (veast) NgAIANG (MURMMEA STk (dlalpyiand) f{j ROURGUFAID M
MU Swiss chard SRANGNISH

Vitamin B9 (folate) /vit.a.minbinain/ noun [U] a water-soluble vitamin and naturally

]

found in many foods. Folate helps to form DNA and RNA and is involved in protein
metabolism. It plays a key role in breaking down homocysteine, an amino acid that can exert
harmful effects in the body if it is present in high amounts. Folate is also needed to produce
healthy red blood cells and is critical during periods of rapid growth, such as during
preghancy and fetal development. The foods that naturally contain the most vitamin B9 are
liver, baker's yeast, egg yolk, shallot, leafy vegetables and soy "schnitzels".

TS B9 (folate) (915) thimEsin wgh% Emﬁuﬁmtmghmmimt@m Folate
witba DNA 84 RNA iTwg s mifismydaismunnyiadsg hifiao funhons
RMITIUA homocysteine B ﬁjﬁ%ﬂ%tnﬂfﬁmmﬁugﬁmﬁ:mmﬁ mnimuwipsiihms
sTNANZ AT Folate AE wakmikdamamaunspunsitunsgemayiiit ifiwhes
fni: mmsmvjﬁtmmtsmmﬂmmmumfuuom HGﬁﬁtﬂﬂJ&ﬂSthm Siﬁ”‘liﬂjnﬂﬂmﬁjﬁjminﬂ
mmﬁﬁmmsﬁﬁmssm IL’GSMUH tHutUﬁJL&ﬂmenSUﬁ tﬁﬁmjjhtSan L] Utgfgn
SnastanAIagh «Schnitzels>

Vitamin B12 /vit.o.minbinaintwelv/ houn [U] is a crucial B vitamin. It is needed for

¥ ; Y ()

nerve tissue health, brain function, the production of red blood cells, and helps make DNA,
the genetic material in all cells. Cobalamin is another name for vitamin B12. Deficiency of
vitamin B12 can lead to neurological difficulties and anemia. Vitamin B12 can be found
naturally in animal products, such as fish, meat, eggs, and dairy products and it does not
typically occur in plant foods.

Tmés B2 (919) Athimdse RSy haNGuUNsmatuuans Ginm
YINIgIAN MIBMUAIMIMUNEANY Shwi s DNA IRuiisfoisiaimam
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Vitamin C /vitominsi:/ noun [U] an essential nutrient found mainly in fruits and
vegetables. The body requires vitamin C to form and maintain bones, blood vessels, and
skin. Vitamin C is also known as ascorbic acid. Vitamin C is a water-soluble vitamin, one that
cannot be stored by the body except in insignificant amounts. It must be replenished daily.
Vitamin C helps produce collagen, a protein needed to develop and maintain healthy teeth,
bones, cartilage, vertebrae discs, joint linings, skin and blood vessels.

fmds c (9y) smafisdasywitnpinsmdnmandsisighijng 84
vige namwigimimds c ifgjuila Shidmpih adnny Shinggag Tmds ¢ pimsia
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Vitamin D /vitomindi:/ houn [U] a vitamin which promotes the intestinal absorption
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and metabolism of calcium and phosphorus. Under normal conditions of sunlight exposure,
no dietary supplementation is necessary because sunlight promotes adequate vitamin D
synthesis in the skin. Vitamin D can be found from the diet such as eggs, fish, and dairy
products and is produced in the skin. Deficiency can lead to bone deformity (rickets) in
children and bone weakness ( osteomalacia) in adults.

Tmds D (o) ImSsidudwidanymipgyuwaamadfisiuanmegs Sami
ifmyiavamaiay Shgai isiaiugeapaym mitthywansmday nhmw
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Vitamin E /vitomin i:/ noun [U] an antioxidant vitamin which binds oxygen free radicals
that can cause tissue damage. Deficiency of vitamin E can lead to anemia. Vitamin E may

play a possible role in preventing heart disease and cancer of the lung. Vitamin E is found in

plant-based oils, nuts, seeds, fruits, and vegetables.

Tmds £ (9w) dimdsgwahmiusiannaangguwitumohimaaT gaaias
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Vitamin K ( phylloquinone) /vitomin ker/ houn [U] a nutrient that the body needs in

small amounts to function and stay healthy. Vitamin K helps to form blood clots (and
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maintain strong bones. It is fat-soluble (can dissolve in fats and oils) and is found in green
leafy vegetables, broccoli, liver, and vegetable oils. Vitamin K is also made by bacteria that
live in the large intestine. Vitamin K deficiency can lead to bleeding and bruising.

Tmds K ( Phylloquinone) (1Y) ﬁmmﬁﬁm&ﬁumﬂfﬁ”ﬂtﬁ[)nf“ﬁnﬁtﬁmnﬂaﬁ@ﬁ
tﬁﬁj:’m?]i’ﬂi §ﬁEﬂSﬁJ8fﬂﬂm‘1 Tmis K uLUUthn%jEﬂSnﬂﬂnmﬂH Shtuinﬁwh%}iﬁ 3
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Water /'wo:to/ noun [U] the is a major constituent of all living matter and that when

‘ID? 2an :7

pure is an odorless, tasteless, freezes at 0°C and boils at 100 °C, has a maximum density
at 4 °oC. Water is defined as an essential nutrient because it is required in amounts that
exceed the body's ability to produce it. All biochemical reactions occur in water. It fills the
spaces in and between cells and helps form structures of large molecules such as protein
and glycogen.

an (Y) 0 \jﬁ nsisminsiiaAune tmmtsﬂmmtﬁmsnmsmmﬁmg%
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Wastlng / weistiy/ adjective is defined as low weight-for-height. It often indicates recent
and severe weight loss, although it can also persist for a long time. It usually occurs when a
person has not had food of adequate quality and quantity and/or they have had frequent or
prolonged ilinesses.

Wasting (AAN1Y) (HiIMSAMNGHR mgrm:wfusesm UAUNNURY A t’nsvm
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Whey protein ‘/wg proouti:n/ noun [U] a powdered form of proteins taken from whey,
which is the liquid left over when cheese is made from cow’s milk. Whey protein powder is used
to increase protein in the diet and is being studied for possible health benefits.

Whey (giafis (1) siphisigfivaiduwaiomi whey itwiamaniisia
ishinui@asundapinsdfngfdathimy whey [uiads pinsidillgjuilsigiags
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‘ Zinc /zink/ noun [U] is a mineral. It is called an "essential trace element" because very

small amounts of zinc are necessary for human health. Since the human body does not store
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excess zinc, it must be consumed regularly as part of the diet. Common dietary sources of zinc
include red meat, poultry, and fish. Zinc deficiency can cause short stature, reduced ability to
taste food, and the inability of testes and ovaries to function properly. Zinc is used for the
treatment and prevention of zinc deficiency and its consequences, including stunted growth
and acute diarrhea in children, slow wound healing, and Wilson's disease. Zinc is also used for
many other conditions. There is some scientific evidence to support its use for some of these
conditions. But for most, there is no good scientific evidence to support its use.
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SRR RUSIGBERBHSINGNS (Food Additive)

S 9 [ 33/

Food additives are substances added to food to preserve flavor or enhance taste,
appearance, or other sensory qualities. Some additives have been used for centuries as part of
an effort to preserve food, for example vinegar ( pickling), salt, (salting), smoke ( smoking),
sugar ( crystallization ), etc. This allows for longer-lasting foods such as bacon, sweets or wines.
With the advent of processed foods in the second half of the twentieth century, many additives
have been introduced, of both natural and artificial origin. Food additives also include
substances that may be introduced to food indirectly (called "indirect additives" in the
manufacturing process, through packaging or during storage or transport.
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E numbers ("E" stands for "Europe" ) are codes for substances used as food additives
for use within the European Union (EU) and European Free Trade Association (EFTA).
Commonly found on food labels, their safety assessment and approval are the responsibility of
the European Food Safety Authority (EFSA). Having a single unified list for food additives was
first agreed upon in 1962 with food coloring. In 1964, the directives for preservatives were added,
in 1970 antioxidants were added, in 1974 emulsifiers, stabilisers, thickeners and gelling agents

were added as well.
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E100 Curcumin also known as (turmeric ) Natural Yellow 3. Additive type: yellow
color. Turmeric (Curcuma longa) is an important spice and coloring agent and has been used
for more than 2000 years. Turmeric is native to South and South-East Asia and is used in many
dishes, especially in curries. The yellow color of most curries is derived from turmeric. The colour
is obtained from the roots of the plant, which are ground to a crude powder. The color consists
mainly of curcumin and is used as a food color with E-number E100( i), crude turmeric powder
is E100¢(ii). Risks related to this additive: E100 Curcumin is generally described with no known
side effects except rare allergic reactions ( Quincke's edema, urticaria acute, etc). But natural
curcumin, known for its beneficial effects, should not be confused with the curcumin of Codex
Alimentarius or E100 which, although of natural origin, can contain up to 30% aluminum
(E173), and traces of solvents in its production residue. This curcumin from the processed food
is excluded in the U.E. as in the United States, from the organic food chain.
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E101 Riboflavin also known as ( Vitamin B2, Lactoflavin ). Additive type: yellow color. It
comes in the form of yellow-orange crystals. Considered non-toxic and even beneficial at low
doses, it is however not recommended to consume it excessively. In the form of a dietary
supplement or a vitamin supplement (vitamins, in the absence of deficiency or pathology,
should be consumed only at low doses). Natural vitamin B2 ( rare because it is more
expensive ) is most often extracted from eggs or milk, sometimes from animal liver or live yeast.
Most often, it is synthesized by microorganisms (fungi or bacteria). Risks related to this

additive: Vitamin added in the diet and vitamin supplements, this additive is either synthetic or
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biosynthesized from transgenic bacteria ( outside Europe to date ). Avoid regular consumption;

this additive contains dubious production residues.

o

E101 Riboflavin {fiM SIAANUGRIKIOTIMES B 2 Lactoflavin iR uth{uiaguigy
noniag) ﬁmsswhmm@mnmuﬁ]mnmu 1iq:Imhpinsianngaththuingds
wsthann Shnsada dose NUBAMAINW hEsHInsinnsi2jegunsUwaPais:

v

3

al

1G4 mﬁn‘?mmmmsmﬁsw&fnmumﬁﬁs yovsimys (
A S ARRALED dose 91U)4 1A fms B2 nythA (

Gi'.rz

iH RUBRUAENINFIGENS
algig) manfspinsmopmiomiGs ydamhamiduinngadafifuny yla
madshipinsaiwmamwanimymwipaing (s ynamh) mSiwanaguih

o

MIVIgHENIM IS NSHGM *‘u:UtSUhHSMnﬁmumtm: Shghttsimdsis:mopins
yANMIsIuNA qumunnmmntm LUtQﬁﬁw\]hﬂHIUitﬂnﬁﬂJ g Ujs ) Fﬂﬁujmﬁhrﬂi
tLULmmmmmmwﬁmmqUtgeisomsmmmumﬁﬁggwmmwﬂ

102 Tartrazine also known as ( Acid Yellow 23, Food Yellow 4, CI 19140, FD&C Yellow
5, trisodium 1). Additive type: yellow color. Tartrazine is a synthetic lemon yellow azo dye
primarily used as a food coloring. It is a commonly used color all over the World, mainly for
yellow, and can also be used with Brilliant Blue FCF ( FD&C Bluel, E133) or Green S (E142)
to produce various green shades. Risks related to this additive: Possible carcinogen, including
its production residues; mutagenic. Potential neurotoxic (tartrazine is marketable in aluminum
form - E173), immunotoxic, inhibitor of mitochondrial respiration. Allergy: Risk of allergy in
people who are intolerant to salicylates (aspirin, berries, fruits). Hyperactivity: May cause
attention and behavior disorders in children, especially in combination with benzoates (E210-
E215).

102 Tartrazine [5ji0 S1AANUBAIRITIEN Acid Yellow 23, Food Yellow 4, CI 19140, FD&C
Yellow 5, trisodium 14 {[UtA¢UIgEAMNINY Y Tartrazine ATmiastnaR{Hon AN iR (T
msimhoyanoanmauigenanismumi hinanidugiasiadmgisisidianinng
it unanind siwhAmopin iyt Briliant Blue FCF (FD&C Bluel, E133)
y Green S (E142) ifgjutlapuimnunanivahigi g9 miAwnssh Shmiuiguanimais:
NSHoH MOARARREUNTA [UARGAN R GARYIVAH (mutagenic ) GSMSN neurotoxic
(tartrazine f—ﬂumnmth sﬁahmm LULUHmU E173) immunotoxic HnﬂﬂﬁtS”ﬁI"”ﬁthHiUﬁi

Trjl'r“]ﬁ[?ﬂ UT‘ISn[iﬁSLUﬁﬁHi—ﬂiG‘jntﬂ\juim Hsmjmmasmsmnusmm salicylates (f—ﬂﬁﬁS

Eﬁ‘?)ﬂ mgzngniLumanUnmeummmU.mmﬁmmmwnﬁgqmn SﬁanJniUﬂUS
Wwindsim: AL it ishinuiRunsmudim iy benzoates (E210-E215)9

E103 Alkannin also known as (Chrysoine S, Orcanette), Additive type: yellow color.
Alkannin is a natural dye that is obtained from the extracts of plants from the borage family

Alkanna tinctoria that are found in the south of France. The dye is used as a food coloring and
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in cosmetics. It is used as a red-brown food additive in regions such as Australia, and is
designated in Europe as the E number E103, but is no longer approved for use. Alkannin has
a deep red color in a greasy or oily environment and a violet color in an alkaline environment.
Risks related to this additive: Dangerous for children. Allergy: Risk of allergy in people who are
intolerant to salicylates (aspirin, berries, fruits).

E103 Alkannin {5 StAAN NI RHIEI1Eh Chrysoine S, Orcanette th{piaguigynihing)i
Alkannin AinanayidiiuegunsimismiinthAisHyl | borage Akanna tinctoria
fﬁmgﬁfmsmu?mxsﬂmamhqh%swtgmmn’m ginanatasudthadhmumi ShnA)agni
hpiostadmmumivigenanpnypisisimvius g om HLﬁﬂﬂJ’ NWRinsia
nnﬂmSﬂHIULﬂLmEUB E103 UISHSLnftﬂ SHSIM %]tLULCﬂ ﬁﬁgij“l 189 Alkannin §18 0100
Lntnaﬁﬁmmfgﬁqhmgzngnmmmsmngg@ ggj@ sﬁmnn@wtsigﬁmgangmmmmm
miAwnashiamivigvanimais:Ansim:naRam migjauljs SAwisuiny
migAuliGin vyt stsmnnsisanime salicylates (HIAJS ‘t’gf'}? Saigind)

Ei04 Quinoline Yellow also known as (Yellow KT, Resorcinol Yellow, CI 47005, Gold
Yellow, Food Yellow 13, Lemon Yellow ZN 3, C.I. Acid Yellow 3, Japan Yellow 203). Additive
type: Yellow color. Quinoline Yellow is used as a greenish yellow food additive in certain
countries, desighated in Europe as the E number E104. Quinoline Yellow is used in foods, like
sauces, decorations, and coatings, Quinoline Yellow is not listed as a permitted food additive in
Canada or the US, where it is permitted in medicines and cosmetics and is known as D&C
Yellow. Quinoline Yellow WS is a mixture of organic compounds derived from the dye Quinoline
Yellow SS ( Spirit Soluble ). Owing to the presence of sulfonate groups, the WS dyes are water-
soluble (WS). It is a mixture of disulfonates ( principally ) monosulfonates and trisulfonates of
2-(2-quinolyl) indan-1,3-dione with a maximum absorption wavelength of 416 nm. Classified as
very toxic, banned in several countries. Irritant. Reported genotoxic, potentially, carcinogenic,
including its production residues, potential neurotoxic as marketable in aluminum form (see
also E173). Allergy: More rarely allergies on a fraction of consumers, cutaneo-mucous and
respiratory symptoms, asthma. People who are allergic to aspirin or salicylates may be exposed
to Hyperactivity: May cause attention and behavior disorders in children, especially in
combination with benzoates (E210-E215).

E104 Quinoline Yellow {5t S1AANURRIRITE Yellow KT, Resorcinol Yellow, CI 47005,
Gold Yellow, Food Yellow 13, Lemon Yellow ZN 3, C.I. Acid Yellow 3, Japan Yellow 203 @ fNim [3}
UfSUm ﬂfﬂmﬂiﬂ Quinoline Yellow {§{t StﬁiLﬁmmUﬂiUfSUm ﬂfﬂmﬂhﬁjﬁhtsﬂﬁiﬁ{pw Ny w
s Stu ﬂJ’LnfEﬂ SANN niSﬂHiULﬂmij E E1049 Quinoline Yellow [JnfG‘I Stm[}UISﬂ nﬁi—ﬂU’ﬂI
JomdaRun Sagiguink Shanimiuiipnu Quinoline Yellow SS{RIMSTH: Umfﬂﬁmmn

o a

igubanmuniRupinsEsma PO AISighss umamih YrnigisTa el
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s Adssighans ShiA)aumb W {Hin StAAN It D&C Yellow Quinoline
Yellow WS AU wis s umeg winRiRumsyni dye Quinoline Yellow SS ( Spirit Soluble )
WA SIUAI[AY sulfonate WS dey At dna (ws)4 MAmantis disulfonates
(85218 ) monosulfonates 8 trisulfonates IS 2- (2-quinolyl ) indan-1,3-dione I8 (UE STU A
PJUWARHAUIM G99nm4 Quinoline Yellow [iMSOaghAathwstanuaidugimsuny
undsighuisugwiss iwhAmwnvmaiiuig s memnwmiahnsupos
genotoxic NS UM SATREIMIATR UM S AR ATAN TSR OaRuiuash B uhmouifiah
neurotoxic Ilwhw SR s Eammnwide (yuin E173)4 hngmigau] mands
ismigaulitunapinfansibossyardme cutaneo-mucous ShnanmgitifuAh
69 gatdun smigpnulisl Sudimalis y salicylates mofgim st magi§amighmigan
#e IRpumsUam mzjms'uqnmrﬁmmjﬁﬁgq*ﬁﬁnﬁ ShrauRTung saymoim:At hiltun

hAmnPm ety W benzoates (E210-E215)
E105 Fast Yellow AB also known as (Food Yellow 2, Acid Yellow 9). Additive type: yellow

color. Fast Yellow AB is an artificial petrochemical azo dye. It used to be used as a food dye,

Y. S

423 2

designated in Europe by the E number E105. It is now delisted in both Europe and USA and is
forbidden if used foods and drinks, as toxicological data has shown it is harmful. E105 has been
implicated in non-atopic asthma. Risks related to this additive: Hazardous and highly allergenic
azo dye, cross sensitivity to aspirin. Can cause intestinal lesions in high doses. Some azo dyes
may be mutagenic and associated with the development of bladder cancer.

E105 Fast Yellow AB [5iM 81aa UGAIRI T Food Yellow 2, Acid Yellow 9 thaNim
uigunining)i 4 Fast Yellow AB Ath artificial petrochemical azo dye N UM StA D
aimauigsnanmui iBuEim sANAISIRfuI WIS E 1059 Ugyjsis:hpinsiafy
s SRisifiu Shanigmisia i wigimsumsuns ﬁJLH]t'iﬁ‘lﬁLf'iLm‘f{ﬁS“l@ﬁmUm Shine
in:mudsSwasuinmhmsim:hAY E105 HInsuinmmstvnashigiatavia
{U1A g non-atopict INSAWHAHImIviguanima: misiym: A §4 allergenic azo dye
28] MW SUARYIAShdimaisy henounmunstidiqime]satadagard Az
dye WESSMTHS mutagenic SMUNAFH §ﬁm:?itg%sﬁ§aun?mgmmé%

E107 Yellow 2G also known as ( Lissamine Fast Yellow, C.1.18965, Acid Yellow 17, Light
Fast Yellow 2G, C.I. Food Yellow 5, Acid Leather Yellow 2GL, Erio Flavine SX, Fenalan Yellow
G, Erio Flavine 3G, Kayacyl Yellow GG). Additive type: yellow color. Yellow 2G is a food coloring

L g D

denoted by E humber E107. It has the appearance of a yellow powder, and it is soluble in water.
It is an artificial petrochemical dye of the azo ramly. Azo dyes are very common because they
are cheap and easy to produce and incorporate. They are found mainly in textiles, processed
food, pharmaceuticals and cosmetic CS. Risks related to this additive: Asthmatics may

experience symptoms while consuming this additive. Allergy: Risk of allergy in people who are
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intolerant to salicylates (aspirin, berries, fruits). Hyperactivity: May cause attention and
behavior disorders in children, especially in combination with benzoates (E210-E215).

E107 Yellow 2G [fiM S1AANURRIRITEY Lissamine Fast Yellow, C.1.18965, Acid Yellow
17, Light Fast Yellow 2G, C.I. Food Yellow 5, Acid Leather Yellow 2GL, Erio Flavine SX, Fenalan
Yellow G, Erio Flavine 3G, Kayacyl Yellow GG9 {U1aA 9Uf§Hﬂ [fﬂmf] %4 Yellow 2G AEnnan
MUNIEUAANAIN WIS E1079 herSuann:juniiigingi Wiwinnwgh§a hadan
A63 nSs: ﬁJUJSHniUfJf—ﬂfdﬂHEU% mmmﬁiﬁmmmmmswetmwﬁﬂmmsmﬁmu Shinw
RSEISh shmwwmnhmm nummtmnﬁmtmm pANHIO smtujmmqumsﬂnﬁ
ﬁtijShfﬂ%ﬂ Hmuni ﬁtu 2800 Shi{pjﬁﬁjmﬁ CS‘1 UﬂSntﬁmnﬂmsﬁ”ﬁUISUhﬂimntS" ina
mgnﬁﬁtﬁamm%msmﬁtsﬂm iR UGG RURNSANIM nUISHtS 9 f—ﬂt&jntﬂj mSAwis

wangmigiauidim:vsainudsnshywsh salicylates (M AJTS thﬂj?' iR )

o
o

Hyperactivity GUAMU3jEstsmiwndagntha ShwsmayjRTunSsiuipasdim:fui
a’nﬁtmmgﬁmﬁﬁwr’nqw benzoates (E210-E215)4

E1‘10 Sunset Yellow FCF also known as ( Orange Yellow S, FD&C Yellow 6, C.1. 15985).
Additive type: orange color. Sunset Yellow FCF is a petroleum-derived orange azo dye with a
pH dependent maximum absorption at about 480 nm at pH 1 and 443 nm at pH 13 with a
shoulder at 500 nm. When added to foods sold in the US it is known as FD&C Yellow 6; when
sold in Europe, it is denoted by E Number E110. Risks related to this additive: Listed among the
additives probably or certainly carcinogenic to the Association for Therapeutic Anti-Cancer
Research (ARTAC, France). Allergy: Risk of allergy in people who are intolerant to salicylates
(aspirin, berries, fruits ). Hyperactivity: May cause attention and behavior disorders in children,
especially in combination with benzoates (E210-E215).

E110 Sunset Yellow FCF {it S1AaN U HRIRISth Orange Yellow S, FD&C Yellow 6,
C.I. 159854 LUtﬁGUf‘S\Hmﬂh§ﬁUjU“l Sunset Yellow FCF &th ﬁmm?ﬁﬁ mmnﬁwéﬁmmmw
¢grumsfiphnandapoitumisgumsuinansiuinamadsthywiiaiBa pHidhw
18} cGonm iSIA[EE pH 9 84 GcGMnm 181 pH 9 M 1 W shoulder ISIGANG &00NM 18]
INUUTgY Sunset Yellow FCF 1#1aRMUMAR UM S UATS I IvTA DRinsiaanut
FD & C yellow 6 18110 (Ui mmsﬁ‘nﬁmﬁtsﬂﬁi’u IW{HINS MBI WIS E1109 INSAW
NAGHIMMIVISBANIMAIS:S qufmsq:urﬁgh&mammmmﬁjﬁ ynwudsivumia
ifngwéhﬁmﬁHmLmﬁﬂ:LﬁﬂiLmimLungUﬁiﬁ§ﬁﬁ§etm?ﬁ (ARTAC {U1g 801N )

Jnmj M4 UJtSLUﬁﬁUmiG‘jntﬂ\jmm HSMJtuﬂJUSﬁSMHwSﬁ salicylates (f—ﬂfu’is

Eiqi ‘iﬁmﬁ)"l Hyperactivity ¢ I—ﬂUUnan‘aJUSH‘lS”WIUJnUQQﬁﬁnn Sﬁf—ﬂnUpjnIUﬂUSLULﬁﬁ
Gimsaw hiiwaishinunsmndmaumyw benzoates (E210-E215)

E111 Orange GGN also known as ( Alpha-naphthol orange ). Additive type: orange color.

-0

Orange GGN was previously a food dye. In Europe it was previously denoted by the E Number
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E111 previously, but has been forbidden for use in foods since 1 January 1978 (EU directive
76/399/EEC). It has never been included in the food additives list of the codex allimentarius. As
such it is presently forbidden for food use in general, because toxicological data has shown it
is harmful. Risks related to this additive: Highly toxic additive, inhibitor of mitochondrial
respiration ( Mitochondria is a cytoplasmic cellular organelle with a vital role in respiratory and
energetic phenomena).

E111 Orange GGN Lnfmsmﬁﬂmwﬁ RIM T Alpha-naphthol orange fmﬂimntﬁs&f mm
§’ﬁ[ﬁﬁ"] mmnqs Orange GGN ﬁfﬂMiqungHMIUﬁijniﬂ mmnamsiﬁwmmnmﬂ
mwie E111 gigpinsmeunagsypdghmumioumniiigdo levan gioenc (ms
1N QUaUA{U 76/399/EEC) 9 animaiSEsMSMAUMUARUM animauigudanmuniis
codex allimentarius 181219 9 UGUJ§ISA{Aim smauﬁﬁm‘mﬁmmﬁm UNLEERRNE
dim:dgSwasuinmohmsigm:ag mSAwnaskSamivigvanimais:: amaas
mmmsmnmmzmnnﬁumunﬂﬁﬁthewm fcj'rjh{f} Hﬁﬁthﬁfﬂmntﬁmﬁﬁjfstmﬁj 0]
mnggmquﬁmqqﬁﬁﬂﬂﬁﬁtQHShmqqn BN

E120 Cochineal also known as (Carminic acid, Carmines, Natural Red 4, CI 75470).
Additive type: red color. Natural red food colour isolated from the insects S Dactylopius coccus,
living on different species of succulents. (E120) is the pure colour, whereas E120 (i) is the
Crude extract. Risks related to this additive: It would have a neurotoxic potential: Allowed legally,
but discreetly, in the form of Aluminum Lake. Allergy: There is a risk of allergy in people who
are carmin intolerant. The allergen is a protein found in the hemoglobin of the cochineal. It is
recommended by <«H.A.C.S.G.(HyperActive Children Support Group) to avoide 120 in
asthmatics, hinitis, urticaria and aspirin-sensitive individuals. Hyperactivity: It can induce or
amplify the activity in the child. The hyperactive children's group in the United Kingdom « H.A.G.S..”
( HyperActive Children Support Group ) recommends avoiding E120, especially in hyperactive children.

E120 §EJIANGY IR URIM SIAANAUIRRIRITIEN Carminic acid, Carmines, Natural Red 4,
CI 754704 aIMAUISENAN{ANEY muninanpnsayghiiiuasinaiomiog
S Dactylopius coccus 1653STIGBIASIRM ImistuMiBumns§atyY (E120) Athnan
islinuinioy E120 ( UmemLUﬁtm“l msmmmﬁsﬁmms&mmmms s hSum
ﬁmsmmﬁm neurotoxu:tﬁﬂjLnfmSHsmn?L]iLULm fUTEN LIJLﬁJU’GJ]U UISLni‘LUﬁLU ggﬁ
$IEU Aluminum Lake LUﬁﬁHH]IG‘jnUU tm8A tiﬁSPﬂIG‘jntﬂJUIm ENFE N TS
AR carming AW EHIGIVSATYIAASYWIR U SIS nhtHUnUSiS cochineal N{Fi
MSFUHS AN WSINW «H.A.C.S.G.(HyperActive Children Support Group iBgfid] auhaug
1UAT E120 R AUIA ninitis A1 uipma Shyanit uuAng My TS Hyperactivity ¢
maﬁwﬁq@ yn{inagmnIuaIANIY (AEANIRUNSTARYMISIo|AANHRIGN
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“H.A.G.S ..» (HyperActive Children Support Group) [HiT1SIANS) thﬁ:] sehhmif{mes E120
ffitusuRt hyperactive

E121 Citrus Red 2 also known as ( C.I. Solvent Red 80, C.I. 12156 ). Additive type: red
color. This synthetic azo dye is still used in the United States to color the skin of oranges, but it
is banned in the European Union. Citrus Red 2 is an orange to yellow solid or a dark red powder
with a melting point of 156 °C. It is not soluble in water, but is readily soluble in many organic
solvents. Risks related to this additive: Listed among the additives probably or certainly
carcinogenic to the Association for Therapeutic Anti-Cancer Research (ARTAC, France) Listed
as genotoxic by the American NTP ( National Toxicology Program).

E121 Citrus Red 2 iR (Ui S1AAN U GRIRIR C.L Solvent Red 80, C.I. 12156 fNIM
vigunanAng g nanmaaiunas: sstiagiasifisionigrmisTaidii afagnmsadn
§npao Gighpimsunsunaisighanimniiuy Citus Red 2 At animain NsSANngnEo
tﬂﬂﬂfmﬂﬂﬁ gﬁgmﬁ?ﬁmmﬁmtﬁ‘fﬁmmsémmmwﬁ?ﬁfwmm 9EOHINIEY NESHIT
mnwphdneiainwinwakaimainnwaingigiiog miAwnashSamivigyanimg
1823 pimsg:udandiamuanimauisy ymoud nstRsiniam U asnipht
wweumh §h me‘w URABINTA (ARTAC, Mill) IRUMSGUMHMUIAG genotoxic MU
NTP H116TA ( National Toxicology Program )

E122 Carmoisine also known as (Food Red 3, Brillantcarmoisin O, Azorubine,
Cramoisine, Azorubin S, Acid Red 14, C.I. 14720). Additive type: red color. In the US, this color
was listed in 1939 as D&C Red No. 10 for use in externally applied drugs and cosmetics. It was
delisted in 1963 because no party was interested in supporting the studies needed to establish
safety. It was never used in food in the US. In the EU, azorubine is authorized for use in certain
foods and beverages, such as cheeses, dried fruit, and some alcoholic beverages, and is
permitted for use as an excipient in medications. Risk related to this additive: The oncological
safety of this dye, including its many production residues, is not established. Listed among the
additives probably or certainly carcinogenic to the Association for Therapeutic Anti-Cancer
Research (ARTAC, France). Neurotoxic potential, as marketable in aluminum form ( see also
E173). Allergy: Risk of allergy in people who are intolerant to salicylates ( aspirin, berries, fruits ).
Hyperactivity: May cause attention and behavior disorders in children, especially in combination
with benzoates (E210-E215).

E122 Carmoisine Lfrji Msiaan It Food Red 3, Brillntcarmoisin O, Azorubine, Cramoisine,
Azorubin S, Acid Red 14, C.I. 147209 mmaufgtm ﬂfﬂLﬁtﬂU“l 181 ﬁjtﬂtgmtﬁ?ﬁ m‘ms:mims
GoUMANE9EME Hih D&C Red No. 10 i UakmMuBimaaamMippnviganRiFiv e
Hmu éﬁLUiﬁQtLﬁjﬁﬁJg]ﬁﬂ MR smﬁﬁm@ﬁ'mﬁtm@@sa‘m DimemsmAnmywoy
i—ﬂiUﬂ:hgﬁﬁﬁLGmiﬁﬁﬁiEHjUiﬁﬁﬁjiﬁmm°I hhanimaiRuSswsmidmasisiphyumuns
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isliniginig 1 1slwmniiy azorubine (HIMSHSEMAJJITIMARRMUNT ShiANE YW
Gssyothada igindan Samg:mshimuauywdss wninsasmaznfime
ﬁiLmUﬁwﬁﬂLﬁﬁ mERwe AgRSUMILIEANIMAIS:S fufﬁmmfﬁﬁmmL SANIMRUISY
NONIS NS AN URTARY LusmmasLnimsmnmm Maimsgufigusinmeans
mauigy uthmimginumou ;: SiviminiswmasSpniphisweusik Sanpmutl
YUNITA (ARTAC [UI§60TIH )4 3neUls Neurotoxic nmﬁﬁﬂnMnmthGLﬁﬁmmmemU
(aguiB U E173)9 migIAUTe §ﬁ fSLUﬁﬁgi—ﬂthjntﬂji-ﬂutﬁﬁmSutmoﬁsmjtumUSuS
Shanimy salicylates (mé?s IRUT I§InG ) Hyperactivitys HOUAMUg:aMIWADH
gatn SamayATunippdivwnun it uishinui|m sy Wwanime benzoates
(E210-E215)4

E123 Amaranth also known as (C.I. Food Red 9, Azorubin S, Amaranth, Acid Red 27,
FD&C Red No. 2, Amaranthe, C.I. 16185). Additive type: red color. Amaranth is a dark red to

purple azo dye used as a food dye and to color cosmetics. The hame was taken from amaranth

-

grain, a plant distinguished by its red color and edible protein-rich seeds. Amaranth is an anionic
dye. It can be applied to natural and synthetic fibers, leather, paper, and phenol-formaldehyde
resins. AS a food additive it has E number E123. Amaranth usually comes as a trisodium salt.
It has the appearance of reddish-brown, dark red to purple water-soluble powder that
decomposes at 120 °C without melting. Its water solution has absorption maximum at about
520 nm. Like all azo dyes, Amaranth was, during the middle of the 20th century, made from
coal tar; modern synthetics are more likely to be made from petroleum byproducts. Since 1976
Amaranth has been banned in the United States by the Food and Drug Administration ( FDA)
as a suspected carcinogen. Its use is still legal in some countries, notably in the United Kingdom
where it is most commonly used to give Glacé cherries their distinctive color. Risk related to this
additive: Listed among the additives probably or certainly carcinogenic to the Association for
Therapeutic Ati-Cancer Research (ARTAC, France ). Amaranth E123 has been banned in the
United States since 1976 because it is suspected of being carcinogenic. In the European Union
only the ADI ( Admissible Daily Intake) is lowered from 0.5 to 0.15 mg ( EFSA, 2010). Allergy:
Risk of allergy in people who are intolerant to salicylates ( aspirin, berries, fruits ). Hyperactivity:
May cause attention and behavior disorders in children, especially in combination with
benzoates (E210-E215).

E123 Amaranth {10 S1A AN UR¥IRITIM C.L Food Red 9, Azorubin S, Amaranth, Acid
Red 27, FD&C Red No. 2, Amaranthe, C.1.161859 m:mﬁtﬁgam ﬂfﬂ{:ﬁtﬂ&i Amaranth & QVEIAN)
naniBasipyuipnspidiatnananwn i oo sidhaimavigsnansmuns §k
AR s anmaiS I SIAWAGMAMY amaranth SiAM AR UMW
NSNANHNY SRNAUIRUMGIGUNSNS Wyl wgIaRs 1 Amaranth Amd

Wuiiidtws ALY &9 d MENHAIR RN OUIGATG NN



al

TenansuignisnAnia wAshiynyAGSdhmung

muAning oty wanimaatunygthd Sheina iag]n (e §4 phenol-formaldehyde
resins gﬁme‘mﬁmmm%’g&fmmmmmmamg]n'J E123 4 &Y M amaranth IAUGITMAR
AuRaN: ST tisodiumt EnsaRUIS]AE Lﬁmamﬁ'jmmtqﬂmh@wi’ﬁmmwgﬁéﬁ
wimisivamaisiaganmn oworinin INWESINWIGWY YUwWaREaUaN 0s
UTN AN UWARHAUTNUTNN dW0onm9 AgIRMARAM UG aiAjE W0 amaranth §G51F18h
naln agiie) atrtE vm SR daidinghg Wwmissuns wdwdidudshmpinsada
IGMAHSROAISROARUIURY OUMAAFI 9 8N Amaranth (it SUMBUNAISI wNIY
migTamwigausahmumi §12wsmiia iIRunsminijwhmouh 3jnstasuning
midmeaiistingnsupan:wugnuisiphuisuywiss Mt asIopAnERI
iwhpiosaidingisina 1863 03] Glacé cherries ginahignge tmiAwnAshdami
UIgUANIM RIS L@imsq:Ufjjjg;ﬁ6tnmam1mﬁufgatﬁjﬁtgjﬁ UM ANIMAIRUNGUR NS
Dhsuninisumas SuEumipnighimiuugusinSasd Saminpmutisunia (ARTAC
UI§ Ui ) 9 Amaranth E123 i stmsunmisivnigmisiamiig 9809 ihwaniiah
winsiamkjwhaimauitivimiag istlanriygsimanan(gy Sadlvpfimumimn
AiumsmiHsEnaIImanhaEa ADIL (MIggUNSUTHGIRUMEsgUWANS) ANY
oUh 0,891 0 9&3&1{:’11& (EFSA, 2010)4 mtg‘jnUU UﬂSanSLUﬁﬁUmIQ‘jnm\}utrW
Hsmgmmamsmamshﬁmmn salicylates (f-ﬂﬁﬁS IwUI fgtﬂﬁ)ﬁ Hyperactivitys H1GULM U
%mSngogﬁmIWnUgQﬁmn Shan,jnIuﬂHSLULﬁﬁIUﬁjﬁmi mmmmghmﬁmmmgewg
fﬂﬁutﬁ benz‘oates (E210-E215)9 I

E130 Indanthrone blue also known as ( C.I. vat blue 4, carbon paper blue, Indanthrene
Blue RS, carbanthrene blue 2R, fenan blue RSN, C.I. 69800, indanthrene, indanthrone).
Additive type: blue color. Indanthrone blue, also called indanthrene, is an organic dye made
from 2-aminoanthraquinone treated with potassium hydroxide in the presence of a potassium
salt. It is a pigment that can be used in the following mediums: acrylic, alkalyd, casein,
encaustic, fresco, gouache, linseed oil, tempera, pastel, and watercolor painting. It is used to
dye unmordanted cotton and as a pigment in quality paints and enamels. As a food dye, it has
E number E130, but it is not approved for use in ether the United States or the European Union
Indanthrene Blue RS was patented in 1901 by Rene Bohn as the first anthraquinone vat dye,
one of the dyes with very good fastness to light and washing. Risk related to this additive:
Officially, the toxicology is poorly known, and a carcinogenic effect is hot excluded. Chemically,
the pure substance is classified as harmful by inhalation, contact and ingestion.

E130 Indanthrone blue [fiM S1AANIGATRITIT C.1. vat blue 4, carbon paper
blue, Indanthrene Blue RS, carbanthrene blue 2R, fenan blue RSN, C.I. 69800, indanthrene,
indanthrone ANIMAUISENANIZ)TY Indanthrone blue 18 I SIATUTIEN indanthrene & h
nenaTnpituaGatoma 2-aminoanthraquinone Tyt {m jeREanislinunsigns
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AGugmey hADanimananis urnsiRim sidisiphGanuanwinagom acrylc, alkalyd,
casein, encaustic, fresco, gouache, linseed oil, tempera, pastel, and watercolor painting ﬁ[ﬂf (011
if g nein unmordanted cotton Sithanimananisigginnu Saginmanomigas
IRunsANIMNgR9 gy aImAUIgYNANMINT hensinue E130 UighSsipims
HS A DSt ivTa Yot mnA{uIR)2189 Indanthrene Blue RS (i SG:UHAYMAG
th9809 {21 Rene Bohn £NA6N anthraquinone uUhUh i mmmmawnﬁutmamm
miLusmjmummsmj]smjsmutm ﬂS Sh’ﬁfﬁi&ﬂn“l UﬂSnLﬁmngfﬁSh’ﬁiUtSHﬁmmn
18:¢ Atk miguisamais: (pinsIaanUAogs ITwWagn iR ok 3jnstavunia
FepimsnUUMUIN:Ig NS MuUaan:A unumanggisaImiISIA[igAtNg
th:‘gnﬁmmw:umiLﬁguqm miv: Shmiggrun s

E131 Patent Blue V also known as ( Food Blue5, Sulphan Blue, Sulphan Blue, Patentblau
V, C.I. 42051 ). Additive type: blue color. It is not widely used, but in Europe it can be found in
cotch eggs, certain jelly sweets, blue Curacao, certain jello varieties (though not in actual Jel-
O brand products ), among others. An important advantage is the very deep color it produces
even at low concentration; a disadvantage is that it fades fairly quickly when exposed to light.
In medicine, Patent Blue V is used inlymphangiography and sentinel nodee biopsy as a dye to
color lymph vessels. It is also used in dental disclosing tablets as a stain to show dental plague
on teeth. Risks related to this additive: Listed among the additives probably or certainly
carcinogenic to the Association for Therapeutic Anti-Cancer Research (ARTAC, France).
Allergy: Risk of allergies. Hyperactivity: Suspected of causing or increasing hyperactivity in
children.

E131 Patent Blue V iR Uit S1aanauiaiRicnth Food Blues, Sulphan Blue, Sulphan
Blue, Patentblau V, C.1. 420519 ﬁmmﬁ‘ufg yneni 831"1 ﬁHSLnfmStmLUmm?r‘hSW 15%; UISIS”I
fiv haopiosimilimisighan 181 vl W blue Curagao (1A g ywdss
(1%1¢ UuﬂHSIﬂSt@nhwﬂjﬁﬁ L‘Utﬂnf IIUS—j’raﬁfn[U 9 mﬂﬂLUtUﬂuSuNZ]SiSﬁﬂImntS ﬁﬁtﬁ
m\pmnnwmﬁﬁmqjmsrg g dmmsAtnmuishihu ihqﬂﬂi’UfgjﬁmﬂUjG‘m@Hﬂiﬁmm
it :mang Patent Blue v (fim Siai{J1siaamitf inlymphangiography § i mitf
imapcwmuity:§afid hARIo smt@tsﬂgﬁtﬁttﬁtﬁe}u@ AN AN BIUGNATSUS I
mSAwnnehSamiviganimais:: Lﬁuiméq:urﬁghéimam:mﬁufgatﬁjﬁtsjﬁ ym
animaiR U tAsuminisumas Sppniphipweuensd Saminpmudsunia (ARTAC
wisamih) g migiavls IAwismig AUl 4 Hyperactivity: [AiqSIARjWHUAMMU
PAELLS gUiﬁS Hyperactivit‘y lojtm:hjmﬁ |

E132 Indigo carmine also known as ( Brilliant Indigo, indigotine, Sicovit Indigotin 85, C.L.

73015). Additive type: blue color. Indigo carmine is an organic salt derived from indigo by

sulfonation, which renders the compound soluble in water. It is approved for use as a food
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coloring in the U.S and E.U., It has the E number E132. It is also a pH indicator. Indigo carmine
in a 0.2% aqueous solution is blue at pH 11.4 and yellow at 13.0. Indigo carmine is also a redox
indicator, turning yellow upon reduction. Another use is as a dissolved ozone indicator through
the conversion to isatin-5-sulfonic acid. This reaction has been shown not to be specific to
ozone, however it also detects superoxide, an important distinction in cell physiology. It is also
used as a dye in the manufacturing of capsules. Risks related to this additive: Suspected of
being carcinogenic, causing asthma and Skin reactions. Multiple toxicity: high blood pressure,
bradycardia, gastrointestinal symptoms, nausea, neurotoxic potential in combination with
aluminum. Allergy: Risk of allergies. Hyperactivity: Suspected of causing or increasing
hyperactivity in children.

E132 Indigo carmine {{it S1A AN IRHIRIT Brilliant Indigo, indigotine, Sicovit Indigotin
85, C.L. 730159 animauigunniz)iv Indigo carmine Aeniduainiitum s indigo st
suffonation IR M WM AMAINWEREAY DRINSHS yma3gsfnanupivigyist
nﬁf—ﬂtmi tsﬂmmmmmm shmmmmmm NHSINIS E1329 ﬁﬁfﬂﬁjUS’mI pH #2151 Indigo
carmine i A§AJWAIIH aqueous O,UMAIW pH 99,G &ﬂsmnmzji sﬁmmmﬂmm AB#A pH
9M,09 Indlgo carmine AN AR ATS YT ARR U MAmMIR ﬁjt%m nmm'jms“lmmtmwm
maugwihine mudimoywigiig)a AagosinusIwmsi:midiuiiel man
Fands -¢- gy lng whngis:pinsuipnd Ssnsugan:mamn Gim:guys

-)

i Gounhamaihw hamidmsiguinmadaiiuhmngumanSywisiakimGm
soifena hAgimsiad aanalmiRdals capsules RiiA UnSAWAshSamivigy
AIMEIS: s ﬁjh\ftﬁt’ﬂmﬁ’mﬁm‘?ﬁ tmwﬁﬁ‘i\jmsﬁﬁtﬁﬁ §hLUﬁﬁ§fﬁjjﬁ1 Fﬂﬂ]njt[ﬁS%
UG NG 8 bradycardia, m’ﬁﬁj&ﬂ?SLﬁn:thtﬂS GINT UM SN neurotoxic JBR]MYW
ruwided migauls undawismiginu Hyperactivitys (FimsiAnkjwdivamu)
gUtﬁS Hyperactivity l°3tm:”rjmi‘1

E140 Chlorophylle Additive type: green color. Chlorophyll and its components chlorophylls
say 'i and 'ii' are the green pigment responsible for photosynthesis plants. The additive is
extracted by chemical solvent from nettles, herbs, alfalfa or algae. The finished product is
unstable and treated accordingly; it also contains various impurities of plant materials.
Chlorophyllins are semi-synthetic derivatives obtained by saponification of chlorophyll. Risks
related to this additive: It is extracted by an authorized list of solvents ranging from harmless
(ethanol) to toxic (methanol, through the dubious (acetone). These solvents are found in
small guantities in production residues.

E140 Chlorophylle S{psAganimauigunanivaiy aiuin Shesmaumaiuaih chiorophylls
Sunwth i 81 i Bhanimananivakituegugapitim:Sidhugaunayainima
IR FUIRU{HID SO M RGN A nettles herbs alfalfa yannwithwiifanimainwas
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E141 Copper complexes of chlorophyllins also known as (CI 75810). Additive type: green
color. Green food colour. (E141) is soluble in water, whereas E141 (i) is soluble in oil. Synthetic
copper complex of chlorophyll ( E140), a natural green colour, which is present in all plants and
algae. E141 is commercially extracted from nettles, grass and alfalta. Due to chemical de-
esterification of chlorophll, phaeophytins are formed. Risk related to this additive: Copper is a
trace element useful in the body, but it can be toxic as the absorbed dose and may be the
shape. Indeed an ADI (Acceptable Daily Intake ) was fixed, and some authors advise against
this additive in case of excess copper in the body or systematically. The European food safety
authority (EFSA, 2015) acknowledges not being able to evaluate the toxicity of the additive in
the absence of reliable data, and even advise to remove the ADI ( Acceptable Daily Intake).
E141 is permitted the sale in the form of lacquer of aluminium, the metal is believed to be
neurotoxic in transformed.

E141 Copper complexes IS §jUj (S (it SsaaniRkitithih C1 758109 animauigynan
fuak aimaiR e omumindnivaiy (E141) innwak§n Th E141 (i) 0wk
1UR Y MIRIIUNA copper complex 1SAIUNFUS (E140) ﬁmmif{’ﬁuhﬁnnfn%‘tmhﬁgﬁnﬁfﬁmés
1St ShannwhHw 9 E141 (HINSOINMIGMAIAMA netties herbs alfalfa Yann U
i timﬁﬁmmﬁ‘fnn whdq shwaniamiiaHiyAYISHIUU phaeophytins [N SIVTIGM Y
MSAwNAshSuMIUiguaNImaiS:: anSAMIR trace element IR U S{UINE ST
namuw ﬁfgﬁﬁf—ﬂ’mﬁijqEUI"LﬂLUfLﬂiﬁL@ﬁfSLfQUUJﬁ §hmHjUﬂh1 fﬂ‘r'ﬁfgiﬁ ADI (Mig G Uwn
woligitumosguwams) pinsinaygh iwyaingginnsi 3 smiumiiamivigy
fIMAIS iARAIIN M SUT AN shinhaknhmw ywisnimwiday mniaiimasan
HUNIA{U (EFSA, 2015) GG AN NESoh walglinBanuisaimauiguisidweani
ninwnsisgSwitumogndams Wwmsinnsiyuiomi ADI (MiggUWATUTIGIR U

o
al n

MGigguwnms) ?mﬂ E141 {(fid SHS@ﬁ%mﬁmﬁIMQﬁQLﬁﬁm lacquer fSi—ﬂﬂJ"LUU@u
I EiqsIaL] AN SMIRATYIF hANIME neurotoxic

E142 Green S also known a?s (Lissamine Green B, Food Green S, FD&C Green 4, C.1.
44090, Acid green 50, Wool Green S). Additive type: green color. Green S is a green synthetic
coal tartriarylmethane dye with the molecular formula Cx7H2sN2g7S:Na. As a food dye, it has E
number E142. It can be used in mint sauce, desserts, gravy granules, sweets, ice creams, and

tinned peas. Green S is prohibited as a food additive in Canada, United States, Japan, and
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Norway. It is approved for use as a food additive in the EU and Australia and New Zealand. Risk
related to this additive: Suspected of being carcinogenic. - Potentially neurotoxic and other side
effects related to aluminum. - Effects mutagenic and reprotoxic observed in the laboratory in
guinea pigs. - Increased appetite in high dose. Allergy: Risk of allergies. Hyperactivity: May
cause attention and behavior disorders in children, especially in combination with benzoates
(E210-E215).

E142 Green S IRFURIM SIARN FUBRIRIST Lissamine Green B, Food Green S, FD&C Green
4, C.1. 44090, Acid green 50, Wool Green S LUiﬁQﬁﬂIﬁﬂﬁU‘ngﬂ nhiuak LUjSIHﬁjﬁfnﬂﬂh
AIUNANRIRGATG tartriaryimethane MYWIUY§HIUAN CoHasNoorS:Nat g ¢EAthanIme
vigynaniglilmumin iy E1429 heopimsinwniifisiandapuadning
uthy Mty Shaianadtly isimam tigmivTa gUs §ﬁgﬁfmgﬁ‘smm [imsuny
unaghmimanimauigsmunid dinsHSEAHE@ aIthia) hutguGihmunis)
snmoifu gand Suslinnaughg unfAwnashlamivigeanimais:: aifusim
AIMAURERBUNTA haymsnuls neurotoxic SUBNT:MIRIRIg)alR N A S hanimEg
mwiiuy 8§nuis mutagenic 8% reprotoxic aialmusisiakuSifiantsal guinea
pigs USR éﬁﬂﬂﬁi—ﬂmiqﬁﬁ@ﬁgﬁﬂ miggAugs méﬁw?smfgjﬁtﬁjﬁ Hyperactivitys #1684
uammsmimavhmiwndagnamn ShmaufAiunSsupiuaiaee thilsuapims
UM mgﬁﬁjfnqwmmﬁ benzoates (E210-E215)9

El 43 Fast Green FCF Additive type: green color. Petrochemical artificial dye
( triarylmethane ) derived from benzene, green to blue-violet depending on pH. As many dyes,
can be converted to lacquer of aluminum. Risk related to this additive: Listed among the
additives probably or certainly carcinogenic to the Association for Therapeutic Anti-Cancer
Research (ARTAC, France). Allergy: Risk of allergies.

E143 Fast Green FCF {U1# ¢ {110 ﬁUngm AniuERY Petrochemical &1 6016 ﬁUngm i
ABuj8Ga (triaryimethane) IR SEAR benzene ;18 NEANTUARIFINAN blue-violet A
MR WilAEH pHY Fast Green FCF [imsGiuhiglth lacquer mwiugoanimauigy
nonigghig)aniiti unidwnhshiamiviguanimais:s L@fmsq:tj@ugﬁﬁtmneﬁmmﬁ
vigy ythanimainuuidisimiais mmﬁeéLmiLmethgLUﬁiﬁ§ﬁﬁ'§&ftm?ﬁ (ARTAC
wismiii) 4 migjaulis tnSAwismigiatj

E150 Caramel col‘or Additive type: brow‘n color. Caramel color or caramel coloring is a
water-soluble food coloring. It is made by heat treatment of carbohydrates, in general in the
presence of acids, alkalis, or salts, in a process called caramelization. It is more fully oxidized
than caramel candy, and has an odor of burnt sugar and a somewhat bitter taste. Its color
ranges from pale yellow to amber to dark brown. Caramel color is one of the oldest and most

widely used food colorings for enhancing naturally occurring colors, correcting natural variations
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in color, and replacing color that is lost to light degradation during food processing and storage.
Caramel color is manutactured by heating carbohydrates, either alone or in the presence of
acids, alkalis, and/or salts. Caramel color is produced from commercially available nutritive
Sweeteners consisting of fructose, dextrose (glucose). Invert sugar, sucrose, malt syrup,
molasses, starch hydrolysates, and fractions thereof. The acids that may be used are sulfuric,
sulfurous, phosphoric, acetic, and citric acids; the alkalis are ammonium, sodium, potassium,
and calcium hydroxides; and the salts are ammonium, sodium, and potassium carbonate,
bicarbonate phosphate (including mono- and dibasic), sulfate, and bisulfite. Antifoaming
agents, such as polyglycerol esters of fatty acids, may be used as processing aids during
manufacture. Its color ranges from pale-yellow to amber to dark-brown. Risk related to this
additive: E150a is the most natural; E150c and E150d are synthetic additives considered
harmful and carcinogenic.

E150 nanmhigns animauigsnanimag nanmnivn ymhisudtmadnmunis
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igniyaRathinans adhanisuAmndnyugwitunsmymudamaning §
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E151 Brilliant Black BN also known as ( Naphthol Black, Food Black 1, C.I. Food Black
1, C.1. 28440, Brilliant Black PN, Brilliant Black A, Black PN, Noir brilliant, Noir PN ). Additive type:
black color. Brilliant Black BN, is a Petrochemical artificial substance azo black to purple
depending on the dilution and naphthalene derivative. It is soluble in water. It usually comes
as tetrasodium salt. It has the appearance of solid, fine powder or granules. Calcium and

potassium salts are allowed as well. When used as a food dye, its E number is ET51. It is used
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in tood decorations and coatings, desserts, sweets, ice cream, mustard, red fruit janms, soft
drinks, flavored milk drinks, fish paste, lumpfish caviar and other foods. Risks related to this
additive: - Highly toxic additive, inhibitor of mitochondrial respiration (Mitochondria is a
cytoplasmic cellular organelle with a vital role in respiratory and energetic phenomena). - Listed
among the additives probably or certainly carcinogenic to the Association for Therapeutic Anti-
Cancer Research ( ARTAC, France). - Asthmatics may experience symptoms while consuming
this additive. Allergy: Risk of allergy in people who are intolerant to salicylates (aspirin, berries,
fruits).

E151 Brilliant Black BN [5{0S1A &N (U5 4iR1% Naphthol Black, Food Black 1, C.I. Food
Black 1, C.I. 28440, Brilliant Black PN, Brilliant Black A, Black PN, Noir brilliant, Noir PN1 {11 @1 §
uigunaniglY Brilliant Black BN Amanima i yji§aAdass:itumsannighsininanty
i—ﬂLﬁfUﬁ[ﬁFﬂﬁﬂﬂw §h§§ﬁm‘t’ﬁmmseﬁﬁ naphthalene Brilliant Black BN R 501 &1 AN W
AREAY hagmhn S s{ERL RGN tetrasodium hensguninigty yigis g Al maiay
éhi’gmwaﬁmimsm@ﬁﬁh%ﬁm ishnsimanmauigenamuniue EUanE E1519
hatnsianfapomiRan Shmnpnu uiiy aimo mify Faidamgiindpns inag:
Fattham iasg o Agamhm §A(R lumpfish caviar ShmUNIRMIG)AY INSAWHNAGH
Sumivigvanimais:s mimauigvitumshanug niktanadiiuSannd
( Mitochondria ﬁmmnmmmsmg‘@mﬁmmSnswsmmth g ﬂﬂﬁﬁtﬁﬁ Sﬁ(ﬂﬁr’jﬁ
uEN) Msge Umnhutmnaﬁmmnmsmu L‘UH‘IUUE]N&HUN IﬁghﬁjmnHSLﬁﬂf{yﬂf
[UWeURA shﬁmymmuhatmm ARTAC [pig vl ) asgnaAvinmo§hifansis]
mmggmmsmmnms&ﬁs 9 f—ﬂtﬁjnmj UnSnthLUﬁﬁHmIGJﬁ j m:HSIﬁJﬁﬁEUQSQQ
Shﬁmmn salicylates (i—ﬂﬁﬁs ‘Iin twtﬂﬁ)‘] |

E152 Black 7984 also known as ( Food Black 2, C.I. 27755). Additive type: black color.
Carbon black is a generic term for a particulate form of elemental carbon, it is massively
produced by the petrochemical industry by incomplete combustion of hydrocarbons ( coal tar
among others) Or to a lesser extent by burning or charring vegetable substances (fats,
resins,. ), or more rarely animal (bone, meat .. ). Risks related to this additive: Listed among the
additives probably or certainly carcinogenic to the Association for Therapeutic Anti-Cancer
Research (ARTAC, France). Allergy: Risk of allergy in people who are intolerant to salicylates
(aspirin, berries, fruits).

E152 Black 7984 (it S1A AN IRRIRI D Food Black 2, C.I. 277559 fNiM ﬁUf§U
nohigle mysigitmaygislgwapmounispimamys iWiwhipinsidathids
iwangpnagAdagsamhwdin:SsinmirumisARMyS (§j48) unBadoihiithwmigg
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E153 Carbon black also known as (charcoal, Norit, C.I. 27755). Additive type: black
color. The charcoal is obtained by calcination/carbonization of vegetable material such as wood,
cellulose residues, peat, coconut and other shells. For activated charcoal, it is burned again by
injecting vapor and air. The activated carbon thus contains fewer toxic residues and more
preferably attached to carbon, it provides an impressive adsorption surface which acts as a
"magnet" antitoxic. Risks related to this additive: A charcoal can be activated or not; it is only
after an adequate activation process that is loses all or part of its toxic component.

E153 Mysigl (imsiaan iihigidiih charcoal, Norit, C.I 277559 AIMAUIZENAN

g1 [ e ¢ UMSIN W calcination/carbonization %sfﬁmmﬁem’smm gasan i wela

ME §il SﬁﬁJUnmﬁﬁ ‘:Jtc}:]n“l GiMm: charcoal meﬁmimsﬁmsﬁimtfmmmmm UGt

§ﬁ Shejuy mys fUnHmsq ASITANURGHE ItﬂUJLnTG]SﬁWUuﬂHUJ’WUSUISHtQjmu U U

Si11§ adsorption 15 mtuifj‘ aﬁmUtﬁﬁ antitoxic (magnet)q INSAWH AR uMIvigyanmg

1858 QIRMGERHID siijuny yBswnyd Aaigfhunuitidhimnfjeuny pumSiRu
MAvRAN{E ygwissisamman Y

E154 Brown FK also known as ( Brun alimentaire 1). Additive type: brown color. Brown
FK, is a brown mixture of six synthetic azo dyes, with addition of sodium chloride, and/or sodium
sulfate. It is very soluble in water. When used as a food dye, its E number is E154 it was once
used in smoked and cured mackerels and other fish and also in some cooked hams and other
meats. It gave a 'healthy color that did not fade during cooking, nor leach. It is currently not
approved for use in the European Union ( but was allowed to color kippers to produce orange
Kippers), Australia, Austria, Canada, United States, Japan, Switzerland, New Zealand, Norway
and Russia. In 2011, a review by the European Food Safety Authority concluded that Brown FK
was no longer used and the Authority could not conclude on the safety of the substance due
to the deficiencies in the available toxicity data. Therefore, it should not be included in the Union
list of approved food additives. Risks related to this additive: - Listed among the additives
probably or certainly carcinogenic to the Association for Therapeutic Anti-Cancer Research
(ARTAC, France). -Asthmatics may experience symptoms while consuming this additive. -
Gastrointestinal symptoms. Shown to cause liver nodules, myopathy, and myocarditis in rats
and / or mice. Two of the chemicals in the substance are considered cardiotoxic. Allergy: Risk

of allergy in people who are intolerant to salicylates (aspirin, berries, fruits).

v
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E155 Chocolate Brown HT also known as ( C.1. 20285, Brun HT, Brown HT, Food Brown
3). Additive type: brown color. Additive E155 is a simple food coloring that is used to enhance
the bland colors certain industrial foods. Called the Brown "Chocolate" HT, it is a totally artificial
molecule, which is used in pastry, but also in sausages or fish, to give a more or less amber
brown color that makes it even more appetizing. But how much less healthy! This food additive
ET55 is Just a dye, which adds absolutely nothing to the taste of the food. On the contrary, it
makes it less nutritional. E155 is a synthetic molecule, directly from the oil industry. It is a so-
called azo dye that is sometimes used in the food industry simply for the visual appearance of
the product. It is one of the food colorings that the Hyperactive Children's Support Group
recommends be eliminated from the diet of children. It is banned in the United States and
Canada. Risk related to this additive: Listed among the additives probably or certainly
carcinogenic to the Association for Therapeutic Anti-Cancer Research (ARTAC, France).
Neurotoxic potential (and all symptoms related to food aluminum E173 with which It may be
bound ), deposits in organs, kidneys, gastrointestinal symptoms, abundant production residues
not or poorly Identified, etc. Allergy: Risk of allergy in people who are intolerant to salicylates
(aspirin, berries, fruits. Hyperactivity: Suspected of causing or increasing hyperactivity in

children.

E155 Chocolate Brown HT {5t S1/ &N URRIRINM C.I. 20285, Brun HT, Brown HT,
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E164 Gardenia yellow also known as ( Saffron, c.i. 75100, crocus sativus, natural yellow
6, Crocin ). Additive type: yellow color. Additive made from yellow carotenoid pigments dark to
dark red, mainly crocin and crocetin from the fruit gardenias ( economical version) or the stigma
of flowers crocus sativus ( saffron, much more expensive ). No information available as to the
extraction, chemical or natural, the coloring principle. Risks related to this additive: Allergy:
Waiting for data, a priori safe might contain allergenic components when from saffron.

E164 Galmalia mnfmmjﬁmim SIAANFUGRIRIMT Saffron, C.I. 75100, Crocus Sativus,
inj)k 6, Crocin antmauigunaning)iy aimauiguiiuadaiomi amime carotenoid
iR mmsmnhtmjhﬁmﬂmnfnmmeﬁ’ﬁ YW crocin 8% crocetin RBHM fruit gardenias (137
IERA0) URIGEIUEAIE crocus sativus (saffron B18algighi )1 Afmsaimimanann:as
aythd imuminnisnanASsmsuinmi:iss tmidwnaehdamiuiguisimigaul]
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ﬁ saffron
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E163 Anthocyanins also known as ( Anthocyans). Additive type: red color. Can only be
extracted from edible fruits of vegetables. Plants rich in anthocyanins are Vaccinium Species,
such as blueberry, cranberry, and bilberry, Rubus berries, including black raspberry, red
raspberry, and blackberry; blackcurrant, cherry, eggplant (aubergine ) peel, black rice, Concord
grape, muscadine grape, red cabbage, and violet petals. Red-fleshed peaches and apples
contain anthocyanins. Anthocyanins are less abundant in banana, asparagus, pea, fennel,
pear, and potato, and may be totally absent in certain cultivars of green gooseberries. Risks

related to this additive: The additive "anthocyanins" of the processed food, whose real hame is
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E163 is actually a fake friend who can certainly contain large quantities of sulphites, legally
authorized in the form of aluminum lake, and which contains in the form of technological aids

several phosphate additives. Allergy: Risk of allergy in people who are intolerant to sulphites.

9

Anthocyanins (i SS{IMIGMAUIS IRiAdiRumouTimamss it didumyigihw

o

E163 Anthocyanins {310 S1A &N TN Anthocyans fNTMAUISENAN{ALNY Y
R

anthocyanins & M{UIASG Vaccinium {5 blueberry cranberry 83 bilberry i Rubus j5 §1H
raspberry tgj raspberry [AU1Y SH BlackBerry blackcurrant cherry eggplant (aubergine) peel
Hhngl pné Mt aws IImUAnNG SUMNISNANANWY Red-fleshed peaches SRIGINY
BISEASIANIME anthocyaninsd Anthocyanins Ao oIsighigion mumin winpnmil
a1 fennel SUB SR MAYR T GHIANS AR {AIRISIAYN green gooseberriesT INSAWNAHGH
§hmm‘f§amm{ﬁts:% FANIME «anthocyanins> tmgﬁmmﬁui’gammﬁ'ﬁ%gwﬂm E163 f
mephighpwywimensindgudanfsiaginsusaagmdmaguugnughegim
MWy 10 witignimanman swisvissamimagaingjhaig)a whngmigiauljs
uniAuwiswingmignuitim:esagitaudsasShamagudad

E170 Calcium carbonates also known as (Carbonic acid calcium salt (1:1) Calcium
carbonate, C.i. 77220, Pigment white). Additive type: white color. Calcium carbonate is a
natural mineral found in sedimentary rocks and whose most common form is the limestone; it
is also found in chalk, marble, and coral and as the main component of shells (eggs, snhails
and marine animals). To date, the commercial form of calcium carbonate is obtained from a
grinding limestone or by precipitation of calcium ions with carbonate ions ( precipitated calcium
carbonate). Risk related to this additive: Caution: it can today be manufactured in the state of
nanoparticles (among other uses: pH regulators, precipitants, and pharmaceuticals). The
additives resulting from nanotechnology may have, due to their very simall size, very different
toxicico-kinetic properties. It is commonly used in medicine (where doses are higher) as
calcium supplement or as an antacid, But excessive consumption can be dangerous. The
excess can lead to hypercalcemia and complications which include, among others, vomiting,

abdominal pain, a state of confusion.

E170 Calcium carbonates (i 81AanUGhiRithth Carbonic acid calcium salt (1:1)
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E17bi Titanium dioxide also known as ( Dioxotitanium, C.I. 77891, Titania, CI Pigment
white 6, titanium (1V) oxide, Titanium oxid). Additive type: white color. Present in many
products including cosmetics, Sunscreens, paint and building materials, titanium dioxide (or
TIO2), known as E171 in Europe, is also widely used as an additive in the food industry to
whiten or give opacity to products. It is commonly found in sweets, chocolate products, biscuits,
chewing gum and food supplements, as well as in toothpaste and pharmaceutical products.
Composed of micro- and nanoparticles, E171 is nevertheless not labelled a "nanomaterial”,
since it does not contain more than 50% of hanoparticles (in general it contains from 10-40% ).
The International Agency for Research on Cancer (IARC) evaluated the risk of exposure to
titanium dioxide by inhalation ( occupational exposure), resulting in a Group 2B classification,
reserved for potential carcinogens for humans. Today, oral exposure to E171 is a concern,
especially in children who tend to eat a lot of sweets. INRA researchers studied the product as
a whole (that is, its mixed composition of micro- and nanoparticules ), and have also evaluated
the effect of the nanoscale particle fraction alone, by comparing it to a model nanoparticle. Risks
related to this additive:

- Studies suggest that nanoparticles cross the intestinal barrier and end up in different
organs ( liver, kidneys, heart, and brain). It is classified as possibly carcinogenic to humans at
the International Agency for Research on Cancer (IARC), and a toxic, genotoxic and mutagenic
effect has been observed on animals.

- Rats exposed to the same doses of E171 as humans develop precancerous lesions.

- Can be carcinogenic (when inhaling its dust).
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E172 Iron oxides also known as ( Ferrosoferric oxide, Triiron tetraoxide, C.i. 77499).

"_3 "_3

Additive type: miscellaneous color. It is a food coloring derived from the oxidation of iron that
can be in various colors: E172 (i) Iron oxide, black; (ii) Iron oxide, red, E172 (iii) Iron oxide,
yellow. This natural mineral is today manufactured industrially and is used for surface coloring.
Iron oxide is harmful by ingestion or inhalation. In the food field, it is synthesized from ferrous
sulphate. IARC ( International Agency for Research on Cancer) does not consider it harmful but
too few studies have been done. In contrast, the American RTECS ( register that classifies the
toxicity of chemicals) considers it carcinogenic and therefore prohibited in the United States as
and Germany. Moreover, the E172 is currently controversial because it is produced in the form
of nanoparticles. In 2014, in its study on nanomaterials, ANSES ( National Agency for Food
safety, Environment and Labor) pointed out the risks following the results obtained on studies
conducted in animals "Growth retardation, developmental or reproductive abnormalities or
malformations in model species, genotoxic and carcinogenic effects of certain hanomaterials,
effects on the central nervous system, hypersensitivity and allergy reactions." Risks related to
this additive: Studies suggest that nanoparticles cross the intestinal barrier and end up in
different organs ( liver, kidneys, heart, brain). Itis prudent not to breathe this product when it
is powdered to prevent silicosis ( pulmonary fibrosis).

E172 Iron oxides [{iM S1AANURRIHITTh Ferrosoferric oxide, Triiron tetraoxide, c.i.
774994 fimauigunanigigq hamanhmumiiusgumsinnaianygisidaitumoms
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Ansimepnpasiinsmisguas yyugud isighidwbdhmun dgiasaiumad
ferrous sulphate IARC (§mAamisgin A omipniphicisimia) Ssoadgathms

Wuiiidtws ALY &9 oh) MENHAIR RN OUIGATG NN



b r’nnmﬁmumfnmnummmmms sh"nmi) ms
usg CﬂSTm”’]mIn‘}‘liuElITuiGjhiS‘]nhﬁiﬁt’ﬂ «“MIGW
'q:mmgmma} gmnﬁswmﬁ%smwgqﬁ ym mmshmwasmamﬁs‘lnﬁwmsmﬁﬁ[ﬁ
ings fhgut:muisaninimuwis animagnanoparticleMAMNA %t mastluos ale
wanganmu miswasayl Shuingmisiaul1 midwannsaihmivigvanimeais:s
MILANDN SUMMB nanoparticle ghmﬁmﬁmﬁ:n’js Shumuisiabainpigiom 15y
AERINY 1UR gIApN) Luu}’gLu‘{wmﬁnw%smmtﬁaﬁnﬁﬁfi‘jﬁﬁ'mts:tsimmﬁmwtﬁg

gl sfgiminit R lne (S8aycagn )Y

E173 Aluminium Additive type: metal color. Aluminum is now considered as a neurotoxic.
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It is used in food as a metallic surface coating. There is evidence that aluminium accumulation
in body cells could be toxic and linked to Parkinson-type diseases, or that skeletal deformations
could occur. Pure aluminium is a silvery-white metal that is capable of taking a high polish, has
high thermal and electrical conductivity has excellent corrosion resistance, is hon-magnetic,
malleable and ductile. It is the most commonly occurring metal in the earth's crust (8.3% by
weight), and as well as being used in the food industry, is also used in the construction and
aerospace industries, in aerosol cans and foil. Production of Al metal involves the following:
extraction, purification and dehydration of bauxite; (i) the electrolysis of Al,0; dissolved in
molten cryolite. Typical products include sugar coated flour confectionery, silver coated tablets.
Not currently listed for use in Australia. Suspect of being a neurotoxic hazard and been linked
to osteoporosis. Aluminum is included in many food colors (between E100 and E182),
antiperspirants, abrasives for toothpastes, and in tap water to make it more transparent. The
French obligation of 11 vaccines to hewborns in January 2018 provoked the indignant reaction
of many scientists, for the potentially deleterious uselessness of these vaccines, but also for
their well-known aluminum content. Risks related to this additive: Animal studies indicate that
oral exposure to aluminum leads to accumulation in the brain, bones, muscles, kidneys and
other organs. The toxicology of aluminum was the Subject of numerous studies following
poisoning Kkidney dialysis. It is mainly nervous system disorders predominate
(encephalopathies ). We also observe violations of the liver, parathyroid ( bone decalcification),
heart and the hematopoietic system (anemia).
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E181 Tannic acid ( Tannins) also known as (acide tannique ). Additive type: red color.
Tannins are metabolites found in virtually a plant parts ( bark, roots, leaves, fruits, etc.) where
they act as defensive chemical weapons against certain pests. The main use of tannins is as
the name suggests tanning leathers to soften and protect them from decomposition. The main
forms of tannin are hydrolysable tannins ( gallotanins, ellagitannins) and condensed tannins.
In the transformed food it is probably gallotannins, improperly calledtannic acid, and obtained
from an oak gall (tumor growth caused by a hymenopteran, the cynips). Amorphous powder,
glistening scales or spongy mass, varying in colour from yellowish white to light brown;
odourless or with a faint, characteristic odour and an astringent taste. Risks related to this

additive:

- It is a gastric irritant; excessive dietary intake can be toxic, cause constriction of

arteries, stunted growth,

- In large quantities, may cause anemia.
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- Tannins decrease the efficiency in converting absorbed nutrients to new organic

substances.
- The tannins present in tea reduce the assimilation of iron.
- They also reduce the effectiveness of activated carbon treatments.
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E182 Orcein also known as ( C.I. Natural Red 28, archil, Orchil, lacmuss ). Additive type:
red-purple color. Orcein, also archil, orchil, lacmus and C.I. Natural Red 28, are hames for dyes
extracted from several species of lichen, commonly known as 'orchella weeds", found in various
parts of the world. A major source is the archil lichen, Roccella tinctoria. Orcinol is extracted
from such lichens. It is then converted to orcein by ammonia and air. In traditional dye-making
methods, urine was used as the ammonia source. If the conversion is carried out in the
presence of potassium carbonate, calcium hydroxide, and calcium sulfate (in the form of
potash, lime, and gypsum in traditional dye-making methods), the result is litmus, a more
complex molecule. Commercial archil is either a powder ( called cudbear) or a paste. It is red
in acidic pH and blue in alkaline pH. Risk related to this additive: Described as harmful. Allergy:

Avoid, especially children. Properties allergens.

E182 Orcein {FiM Staan BRIkt th C.I Natural Red 28, archil, Orchil, lacmuss*
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E200 Sorbic acid also known as (2,4-hexadienoic acid ). Additive type: preservative.
Sorbic acid (not to be confused with ascorbic acid or vitamin C (E300) ). or 2,4-hexadienoic
acid, is a natural organic compound used as a food preservative. It has the chemical formula
CH3(CH )4CO-H. It is a colorless solid that is slightly soluble in water and sublimes readily. It
was first isolated from the unripe berries of the Sorbus aucuparia (rowan tree ), hence its name.
Commercially, it would be synthesized today chemically, especially from ketene. Risks related
to this additive: It could be mutagenic, in conditions that are not always clear (only at room
temperature ? In combination with other additives ? In combination with sulfites and nitrites ?
In extreme conditions of temperature and pressure ? Only potassium sorbate ? ). Allergy: sorbic
acid can be very irritating contact, symptoms of allergy over a fraction of sensitive consumers

are possible.
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E201 Sodium sorbate also known as ( sodium ( EE)-hexa-2,4-dienoate ). Additive type:
preservative. Sorbic acid ( hot to be confused with ascorbic acid or vitamin C) was first isolated

from immature berries mountain ash, Sorbus aucuparia, a small tree in temperate regions.
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Commercially, it is now chemically synthesized, especially from ketone. Sorbates are salts of
sorbic acid (E200). A chemical bond with simple body such as sodium, potassium or calcium
form sodium sorbates E201, E202 potassium or calcium E203. Risks related to this additive:
Could be mutagenic, in conditions that are not always clear (only at room temperature ? In
combination with other additives? In combination with sulfites and nitrites? In extreme
conditions of temperature and pressure? Only potassium sorbate? ). Allergy: Allergies not
excluded on a fraction of sensitive consumers. Hyperactivity: Hypersensitivity not excluded on

a fraction of sensitive consumers.
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E202 Potassium sorbate Additive type: preservative. Sorbic acid (not to be confused
with ascorbic acid or vitamin C) was first isolated from immature berries mountain ash, Sorbus
aucuparia, a small tree in temperate regions. Commercially, it is how chemically synthesized,
especially from ketene. Sorbates are salts of sorbic acid (E200). A chemical bond with simple
body such as sodium, potassium or calcium form sodium sorbates E201, E202 potassium or
calcium E203. Risks related to this additive: It could be mutagenic, in conditions that are not
always clear (only at room Temperature: In combination with other additives ? In combination
with sulfites and nitrites ? In extreme conditions of temperature and pressure ? Only potassium
sorbate ? ) Allergy: Allergies not excluded on a fraction of sensitive consumers. Hyperactivity:

Hypersensitivity not excluded on a fraction of sensitive consumers.
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E203 Calcium sorbate Additive type: preservative. Sorbic acid ( not to be confused with
ascorbic acid or vitamin C) was first isolated from immature berries mountain ash, Sorbus
aucuparia, a small tree in temperate regions. Commercially, it is now chemically synthesized,
especially from ketene. Sorbates are salts of sorbic acid (E200). A chemical bond with simple
body Such as sodium, potassium or calcium form sodium sorbates E201, E202 potassium or
calcium E203. Risks related to this additive: It could be mutagenic, in conditions that are not
always clear (only at room temperature ? in combination with other additives? In combination
with sulfites and nitrites ? in extreme conditions of temperature and pressure ? Only potassium
sorbate 7). Allergy: Allergies not excluded on a fraction of sensitive consumers. Hyperactivity:
Hypersensitivity not excluded on a fraction of sensitive consumers.
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E209 Heptylparab(;n also known as (heptyl p-hydroxybenzoate). Additive type:
preservative. Heptylparaben (heptyl p-hydroxybenzoate) is a compound with formula
CsHi5( CeHyoHCOO). It is a paraben which is the heptyl ester of p-hydroxybenzoic acid.
Heptylparaben has also been found to be produced in some microorganisms including
Microbulbifer. Risks related to this additive: They are associated with breast cancer even if
studies remain contrasted. They act on the body like female sex hormones, estrogen.
Theoretical risks: a decline in fertility for humans, and a possible promotion of estrogen-
dependent tumors. Some disturbing observations report them as mutagens, carcinogens
(parabens are listed among the probably carcinogenic additives to the Association for

Therapeutic Anti-Cancer Research (ARTAC, France)), reprotoxic. And to a lesser extent as
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vectors of obesity, excitement and other neurological effects, vasodilatation. Allergy: Allergic
reactions to a limited number of consumers, asthma, urticaria, mucocutaneous symptoms,
hyperactivity and cross-sensitivity to aspirin. Risk of allergy in people who are intolerant to
parabens.
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E210 Benzoic acid also known as (Phenylmethanoic acid, Dracylic acid,
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Carboxybenzene). Additive type: preservative. Benzoic acid, is a colorless crystalline solid and
a simple aromatic carboxylic acid. The hame is derived from gum benzoin, which was for a long
time its only known source. Benzoic acid occurs naturally in many plants and serves as an
intermediate in the biosynthesis of many secondary metabolites. Salts of benzoic acid are used
as food preservatives and benzoic acid is an important precursor for the industrial synthesis of
many other organic substances. The salts and esters of benzoic acid are known as benzoates.
Risk related to this additive: Carcinogenic potential (E210 and sorbates E211.213 are listed
among the additives possibly carcinogenic to the Association for Therapeutic Research Against
Cancer (ARTAC, France) isolation and / or combined with vitamin C by formation of small
amounts of benzene. Mutagenic in vitro in human cells, activity clastogen. Neurotoxic potential
contains residues on organochlorine neurotoxic substances. Lowers the level of glycine
(benzoic acid is related to glycine in the liver and excreted as hippuric acid in the urine),
possible influence on growth. Allergy: The most commonly reported side effect is allergic:
Asthma, urticaria, mucocutaneous and mucosal symptoms in sensitive and allergic people or
intolerant to salicylates in some people benzoic acid and benzoates may liberate histamine and

thus cause pseudo-allergic reactions. Hyperactivity: It is @ source of hyperactivity in children
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(or even adults too), Acceptable Daily Intake (ADI) would be easily exceeded in young
children, and the association with dyes is suspected to amplify symptoms.
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E211 Sodium benzoate Additive type: preservative. Benzoates are the salts of E210
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benzoic acid, chemically bonded to it with sodium, potassium or calcium, to form sodium
benzoates E211, potassium benzoates E212, or calcium benzoates E213. Sodium benzoate, is
a widely used food preservative, with an E number of E211. It is the sodium salt of benzoic acid
(E210) and exists in this form when dissolved in water. It can be produced by reacting sodium
hydroxide with benzoic acid. Risks related to this additive: Carcinogenic potential (E210 and
sorbates E211.213 are listed among the additives possibly carcinogenic to the Association for
Therapeutic Research Against Cancer (ARTAC, France)): isolation and/or combined with
vitamin C by formation of small amounts of benzene. Mutagenic in vitro in human cells, activity
clastogen. Neurotoxic potential, contains residues of organochlorine neurotoxic substances.
Lowers the level of glycine ( benzoic acid is related to glycine in the liver and excreted as hippuric
acid in the urine), possible influence on growth. Allergy: The most commonly reported side

effect is allergic: Asthma, urticaria, mucocutaneous and mucosal symptoms in sensitive and
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allergic people or intolerant to salicylates. In some people benzoic acid and benzoates may
liberate histamine and thus cause pseudo-allergic reactions. Hyperactivity: It is a source of
hyperactivity in children (or even adults too), Acceptable Daily Intake (ADI) would be easily
exceeded in young children, and the association with dyes is suspected to amplify symptoms.
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E280 Propionic acid also known as (propanoic acid). Additive type: preservative.
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Propionic acid (from the Greek words protos, meaning "first, and pion, meaning that, also
known as propanoic acid) is a naturally occurring carboxylic acid. It is a liquid with a pungent
and unpleasant smell somewhat resembling body odor. The anion as well as the salts and
esters of propionic acid are known as propionates (or propanoates). As a food additive, it is
used as a preservative in baked goods, which use the sodium and calcium salts. Risks related
to this additive: Too much propanoic acid may be the cause of some regressive autism cases
Injected in rats' brains, it causes reversible neurological disorders such as twitching,
hyperactivity, instability, convulsions and isolation, and changes in the brain (e.g neuro -
infammation, glutathione depletion). Possible behavioral disorders in children are reported.
Nanotechnologies/nanoparticles: An official report of French study reports in 2016 the food acids

among the "Elements resulting from the declarations of substances in the nano- particular
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state". Additives derived from nanotechnology may, due to their very small size, oxicico-kinetic
properties very different from the raw material. Could cause migraines.
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E300 Vitamin C Additive type: antioxidant. Vitamin C, also known as ascorbic acid and
L-ascorbic acid, is a vitamin found in food and used as a dietary supplement. The disease
scurvy is prevented and treated with vitamin C-containing foods or dietary supplements.
Evidence does not support use in the general population forte prevention of the common cold.
There is, however, some evidence that regular use may shorten the length of colds. It is unclear
if supplementation affects the risk of cancer, cardiovascular disease, or dementia. It may be
taken by mouth or by injection. Risks related to this additive: Genetic engineering (GMOs),
ionization (irradiation) and nanomaterial are possible. Be well informed, therefore, in case of
regular and abundant consumption.
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E301 Sodium acerbate Additive type: antioxidant. Sodium acerbate is one of a number
of mineral salts of ascorbic acid (vitamin C E300). As the sodium salt of ascorbic acid, it is
known as a mineral ascorbate. It has not been demonstrated to be more bioavailable than any
other form of Vitamin C supplement. As a food additive, it has the E number E301 and is used
as an antioxidant and an acidity regulator. It is approved for use as a food additive in the EU,
USA, and Australia and New Zealand. Risk related to this additive: Genetic engineering (GMOs),
ionization (irradiation ) and nanomaterial are possible. Be well informed, therefore, in case of
regular and abundant consumption.
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E302 Calcium ascorbate Additive type: antioxidant. Calcium ascorbate is the calcium
salt of ascorbic acid, one of the mineral ascorbates. It is approximately 10% calcium by mass.
As a food additive, it has the E number E 302. It is approved for use as a food additive in the
EU, USA and Australia and New Zealand. Risk related to this additive: Genetic engineering
(GMOs), ionization (irradiation ) and nanomaterial are possible. Be well informed, therefore, in
case of regular and abundant consumption.

E302 M AIFIJY ascorbate (U1AFUIZHANTM AHNFHARERY MRy ascorbate AM
Aumajuismala ascorbic IRUTIRAYWISH ascorbates AN S{UTUIN 9 OMAIW 18
éﬁ}mmﬁgéﬂ phswhanmauigubinmumnesiue E A E302 1pimsHSINARMBON
mitp)huigubihmumisivnmniiv snignivia Bl Sugitvinghg miAw
aashihmivigeamnimais:: momsugmnif2jmst:muBiayaygings (GMos)
jonization (irradiation) §% nanomaterial §1G: {5 SE AN MSyARATThn sMisiim e
ighna Shghuimanids |

E303 Potassium ascorbate also known as ( Monopotassium ascorbate ). Additive type:
antioxidant. Potassium ascorbate is the potassium salt of ascorbic acid (vitamin C) and a
mineral ascorbate. As a food additive, it has E number E303, INS number 202. Although it is
not a permitted food additive in the UK or the USA, it is approved for use in Australia and New

Zealand. Risk related to this additive: Genetic engineering (GMOs ), ionization (irradiation ) and
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nanomaterials are possible. Be well informed, therefore, in case of regular and abundant
consumption.

E303 (i fqlﬁ ascorbate [N S1AANUKRIRITIEN Monopotassium ascorbate [UIA ¢
Ufﬁﬁﬁﬂimnﬁh Sﬁnﬁiuﬁ“l U’Wfq]tﬁ ascorbate ﬁfﬂHUmUﬁﬁJthSi—ﬂﬁJn ascorbic (f’”IHS C)
Shif ascorbate nﬁmemﬁmmnmseummmmmswa E & E303 §0U2 INS 2024 i1:Tth
ﬁasmsmﬁmmnUtsanﬁummUﬂﬁum{pimSHsngJtLUmesﬂnﬁuLﬁﬁnﬁﬁ 3y
ﬁitﬂiui—ﬂi&ﬁﬁ‘ﬁtmw nﬁLnfmSHSEmnZJILUmeUMLUtGNHLﬁﬂEU Shsﬁnﬁtﬂﬁjhﬂ IMSAW
mnGhSh”ﬁiUtg\UﬁmmqiS:: mumsmgmntﬂjmsu.mmumfﬁ;ngmjs (GMOs)
ionization (irradiation) &4 nanomaterial §1g: (figsHdhi g msnyphnrthnsmidmeh
iglad ShanuTnnnidsy

E306 ‘Tocopherol also known as (Vitamin E). Additive type: antioxidant. Tocopherols

LCZ

are a class of organic chemical compounds ( more precisely, various methylated phenols),
many of which have vitamin E activity. Because the vitamin activity was first identified in 1936
from a dietary fertility factor in rats, was given the name tocopherol" from the Greek words
meaning in sum to carry a pregnancy. with the ending “ol” signifying its status as a chemical
alcohol. As a food additive, tocopherol is labeled with these E numbers: E306 (tocopherol),
E307 (a-tocopherol), E308 (y-tocopherol ), and E309 (6-tocopherol). These are all approved
in the USA, EU and Australia and New Zealand for use as antioxidants. Origin: It could be
obtained either vegetable fat or animal fat. “Suitable for Vegetarian” label on food package
indicates that it is obtained from vegetable fat or oil. Risk related to this additive: Tansgenic
potential.

E306 Tocopherol {fiMsiaan s thimEsey (uinsuigvanimanhdnnaai
Tocopherols AN AYWIS N MEAT TNY (GNAIThRISIIG118)A methylated phenols
koM iwumaidsahdinmemaii mmsmﬁgﬁ nim8sEY ihwandaagmaimes
mimsmﬁmﬁﬁqﬁgh@‘%ma AnguitfidnaissanmunisipghganNipinsiAgjiug:
9 tocopherol AMAJAANSSWBUMUARMINSIGIMYwSAMIUMG <ol IRUUENAR
BN SA MU U AR R v@ﬁ‘smmﬁmmﬁ SHQHEUNI tocopherol (FIMSENA
nifue E Qﬁ‘lfﬂ 3 E306 (tocopheral), E‘307 (a-tocopherol ), E308 (y-tocopheroal ) Sh E309 (6-
tocopherol) 1 §ihHAIS FIM sHSERISI IR HILTA winmnifu §ﬁaLﬁnn“J Susiirusasgh

v

Ui animaue AR anyY ANty hmnosgumsigi uig ynmausy ann

o AoV
)

IUANUINIMBRU TN < VANYNNUERTEANG> UmBNegumsigim vlg uiui
mSAwnAsafamiviguanimais:: WMSNIS Tansgenic
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E270 Lactic acid Additive type: acidifier. Natural acid produced by bacteria in fermented
foods. All fermented foods are very rich in lactic acid. Commercially produced by bacterial
fermentation on starch and molasses. Also produced in large amounts in the large intestine by
the resident bacteria. Lactic acid and lactates are used as preservatives, mainly against yeasts
and fungi. It is also used to increase stability of potato products; it increases and stabilizes
antioxidants and pectin. Lactic acid and lactates can be consumed by all religious groups,
vegans and vegetarians. Although the name refers to milk, it is most made from milk and thus
suitable for people with milk allergy or lactose intolerance. Risks related to this additive: May
cause digestive disorders. The additive can be produced, directly or indirectly, using transgenic
biotechnologies.

E270 manmn9n LUIn?UISHmantSHmeM i—ﬂmnmﬁmﬁﬁﬂ?ﬁ MwmAETs]
ghmunmamm:m:mm HUNIRUDSHUFRHA m&gnﬂmwmﬁmgﬁn@m MiEUa
TBUMANFAYIR W fermentation G1n: MATRTISTTIGIY) 84 molassesd NiGRMUHAISIAN
im :Ti’:lS nﬁUim[Lﬂ uniid s waAmaiRUIsIFin: g malagnfdn 84 lactates Lh: s
tﬁ’fﬁﬂﬁ&gﬁ pipumipsinde §hidad hAginsiiifgiulsimnistdag s 94%3 Jw
UIR STUIMOURRHA R AAY SRANTENA pecting METASNATH 81 lactates (HIM SN
U S gaagant Shgayad in:mhinp:alighiddnhamAmhw AdDathpins
Biaromidamnm iwhasguuuognitunsiangmignulihywinm:m yms
F3m88H lactosed INSAWIR U AgShmiviguanimais:: mouamMudjeowisinnw
MUY aImUIRUMGRIN SR AUAWH A yiuiunauthtwif transgenic biotechnologies
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E328 Ammonium lactate Additive type: acidifier. Ammonium lactate is a compound with
formula NH4( CoH4( OH)COO). It is the ammonium salt of lactic acid. It has mild antibacterial
properties. Ammonium lactate is a mix of lactic acid and ammonium hydroxide. It is used as a
skin moisturizer lotion to treat dry, scaly itchy skin. Those who are using it should avoid
exposure to sunlight or artificial UV rays, such as sunlamps or tanning beds. Ammonium lactate
makes skin more sensitive to sunlight. Skin is more likely to sunburn. Use sunblock and wear
clothes when exposed to sunlight. Lactates are the salts of lactic acid (E270). A chemical bond
with sodium, potassium, calcium, ammonium, magnhesium or iron makes it possible to
manufacture sodium lactates E325, potassium E326, calcium E327, ammonium E328,
magnesium E329 or iron E585. Risks related to this additive: May cause digestive disorders.
The additive can be produced, directly or indirectly, using transgenic biotechnologies.
Ammonium (NH,) is a derivative of ammonia (NHj3). It is said to be less toxic, but not all of its

health effects are known. The body is actively working (when healthy ) to eliminate it.
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Y lactate AR UNIUDA

A9 NNSURMN: YR
WRHSh AT MY lactate ARNNISEAgNA §hmi§@aﬁmﬁﬁ’qm Nat
msmtmmmmmmjﬁﬁmmtmsumtmjnmn ShinwY ga IumﬁqhtLéﬁ@Ifﬁtﬁjﬁjﬁﬁmi
G:8unginemnba g’wﬁ_{uﬁﬁsz_‘m R sunlamps U tanning beds* ‘fﬂﬁi—ﬂ&fmﬁ lactate 1§
aiegamwinafhn§n s da iwinAnwidimnahwanin§n: ﬂHQ‘JﬁIMULnf
n§insmdaghndigmiminglig Shi mjnmejnumntmﬁm Lactates AATuisHmaa
gnAgda (E270)9 mipUanimyASMyWaRly U“Wﬁj'JU MUAY MYy mtmm‘la yinn
132]2 R RS lactates sodium E325 Mmq'e E326 f ”‘lﬂijJU E327 mUmU E328 B majy
E329 Yyt AiRa E5859 INRAWNAsHIhMIUIgEAnImAIS:s mﬁumnmququmsmw
mnuni4 ﬁmmqmgﬁmumimmmmm ti.ﬁzﬂl?U ylutunuith LUILU transgenic biotechnologies*
HIGMY (NHy) ARIRTSMEENN (NHs )9 hensiminuic gigdsusindmunngeme
Funarie namwiimithhaay (shnumsasman) ifginuiman

E329 Magnesium lactate Additive type: acidifier. Magnesium lactate, the magnesium

E328 YU lactate [U1AGUISHANIMAUISHIM A mé;
TROUBISIUYS NH,( CoHa(0H)C00) 4 hATAT UMY hyism
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salt of lactic acid, is a mineral supplement. Added to some food and beverages as an acidity
regulator and labeled as E329. Lactates are the salts of lactic acid (E270). A chemical bond
with sodium, potassium, calcium, ammonium, magnesium or iron makes it possible to
manufacture sodium lactates E325, potassium E326, calcium E327, ammoniunm E328,
magnesium E329 or iron E585. Risk related to this additive: May cause digestive disorders, the
additive can be produced, directly or indirectly, using transgenic biotechnologies.
E329 i MJUGJ]ﬁ@ﬁ winsuigvanimauigumidng Sy lactate AT
@ JUtSi—ﬂﬁIngmnGﬁ‘ﬁmmUmUUSﬁﬂ ’TIUISHIG”lnﬁmUm Sﬁﬁnmu kussfﬁwn’n
Lﬁfﬁﬁﬁ-ﬂ B 10 Lﬁfﬂnﬁﬂmﬂ E329 Lactates mﬂHUﬂJ’tSf—ﬂ ﬁjn 9ﬁﬁ§ﬁ (E270)9 mif U
mﬁ UmeﬁJuJU U’W ﬁJJH ”WEUNJH mama 91 ﬁJjU UIRAMORUA lactates sodium
E325 ”WEUJU E326 A ”“IL‘UNJH E327 mﬁma E328 EﬂtmﬁUH E329 Umﬁfﬁﬁ E5859 IMSAW
NHG ﬁ§ﬁmtﬁ§9mmqtscs mau&mmmgmwmg:mwmmm ﬁﬂimﬁUf§UPﬂULﬁfmS
ROATWEH A YUsun Ui wiid transgenic biotechnologies

g 781}
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E330 Citric acid Additive type: acidifier. Citric acid is a weak organic acid. It occurs
naturally in citrus fruits. In biochemistry, it is an intermediate in the citric acid cycle, which
occurs in the metabolism of all aerobic organisms. More than a million tons of citric acid are
manufactured every year. It is used widely as an acidifier, as a flavoring and chelating agent.
Risk related to this additive: Potentially transgenic. The dental damage citric acid are certainly
the most common, especially in children, less because of the additive itself even that because

of this recurring presence in many foods.
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9 MSAW mnShSh”ﬁiUtSHﬁmmmS $ (UMSNIY transgenic M G161
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E331‘Sodium citrates also known as ( Trisodium citrate, Monosodium citrate, Disodium
citrate ). Additive type: acidifier. Sodium salt of citric acid (E330). Used in many foods, sweets,
cheeses, jellies, soft drinks. Risk related to this additive: Potentially transgenic.

E331 ﬁ;ﬁJH citrates [T SIAANUGRIRITN Trisodium citrate, Monosodium citrate,
Disodium citrate {W1A§UigEaNIMAUIgUI IR ATUARIBISMARRIFE (E330) (RIS
migfisianmunichigf sgomutys ade M mag:difvy miRwanheaamivigy
m:mﬁts‘: ¢ (UMK NIV transgenic

E332 Potassium citrates also known as ( Tripotassium citrate ). Additive type: acidifier.
Potassium citrate is a potassium salt of citric acid (E330). It is a white, hygroscopic erystalline
powder. It is odorless with a saline taste. It contains 38.28% potassium by mass. In the
monohydrate form it is highly hygroscopic and deliguescent. As a food additive, potassium
citrate is used to regulate acidity and is known as E number E332. Medicinally, it may be used
to control kidney stones derived from either uric acid or cystine. Origin: Commercially prepared
by fermentation of molasses with the mold Aspergillus niger. Risk related to this additive:
Potentially transgenic. The dental damage citric acid are certainly the most common, especially
in children, less because of the additive itself even that because of his recurring presence in
many foods.

ﬂll

E332 MY citrates (HiMSIARNURAIRIT (FYMYMMY citrate (UIAsUIgY

ANIMAUTSEH AR U”WUJH citrate Emffﬁ?m jmey Hfsmf{’qaffn §(E332)9 hathiy
hygroscopic erystalline NN 80 ha SgSinmSiﬁjfﬂﬁ f009 hnsth s’ﬂfﬂjﬁ MG,BUCMAILY
isiah 9[}85?8 monohydrate D& hygroscopic S8 deliquescent 2 Y ARSI aNIm nUtSH

HMUMIUE 1Y citrate Tl SHTIRatAM A S SAiainSIAaN Ui e E3329 1SRk
v v 1 v (2] CT

iganjghmopinsifilidpopapoaapiineiivsguasinaafuin ydns

wans pinsyudtugan:mingagihwmionwih §ifnhywiia Aspergilus niger
MEAWNAGHERMIVISEANIMATS 2 UMSN transgenict thgigii aai{§omsmi
Smmigm thiwdim:auiigmemnaadfonsmadsahmmiiunsanvisiah
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E333 Calcium citrates also known as (Monocalcium citrate, Dicalcium citrate, Tricalcium
citrate ). Additive type: acidifier. Calcium citrate is the calcium salt of citric acid. It is commonly
used as a food additive (E333), usually as a preservative, but sometimes for flavor. In this
sense, it is similar to sodium citrate. Calcium citrate is also found in some dietary calcium
supplements (e.g. Citracal). Calcium makes up 24.1% of calcium citrate (anhydrous) and
21.1% of calcium citrate (tetrahydrate) by mass. The tetrahydrate occurs in nature as the
mineral Earlandite. Origin: Commercially prepared by fermentation of molasses with the mould
Aspergillus niger. Risk related to this additive: Potentially transgenic. The dental damage citric
acid are certainly the most common, especially in children, less because of the additive itself
even that because of his recurring presence in many foods.

E333 ﬁ‘l[ﬁﬁ{l’&fﬁi‘[ﬁﬁ B SN URRIRI T Monocalcium citrate, Dicalcium citrate,
Tricalcium citrate {UIA $UISBANTMHUISER IR 4 FﬂEUﬁJJH citrate A AT EﬁmJHfS
maanfoe hgghpinsudhmunivigy (E333) itumagmifumumimimimuni
igingsAndapiiumbtuite ghswis:hwsugon:wimapinaaggy cirate
MAIEYJY Citrate A{pimsiAdmisiabmumidismasywéss (29NN Citracal ) 4
mmmiamﬁﬁms VG, 9may %smn‘mga citrate (anhyd:ous) Sk W9, 9mAIw ?smmﬁga
citrate (tetrahydrate) W a1 mauidliRadughaymigonil Earandited wans (gf
msiubmhugan:mangaygihwminwih 8§ uthywila Aspergilus nigert M SAW
NAGHSUMILISUANIMAIS: 2 UMSNR transgenic B GIFHM AN TN SMITRMNIGEN
miseey GnzasnsgnmanFonsmaBsghnuniiunspnuisighioat
. & s2eiE8smes

E401 Sodium alginate Additive type: thickener. Sodium salt of alginic acid (E400), a
natural polysaccharide, produced by different seaweeds of the family Pnaeopnyceae
( Macrocystis Pyrirera, Laminaria digitata, L. cloustorni, Ascophylium nodosum) in the USA
andthe UK. Algae extract Dietary restrictions. Risk related to this additive: Gene at high dose the
absorption of important nutrients in the intestine, possibility of water retention, laxative effect.

E401 AJRJY alginate {1 s uigum e flaunR]sisMn alginic (E400) iRy
GanAmInnY AR MWD WY [FIRINIMIS{A M Praegpnyceae ( Macrocystis Pyrirera,
Laminaria digitata, L. cloustorni, Ascophyllum noaosum) 1S18JUNTEH 161n 84 (S fatality) 31 A
anwihbainds@ivumuni miAwanshiamivigsanmas:s luysghnBnnge)
mm;ummmaﬁrﬁaa?mét}gﬁim:tﬂs UgMNISMITAN G laxative effect

E402 Potassium alginate Additive type: thickener. Potassium salt of alginic acid E400),
a natural polysaccharide, produced by different seaweeds of the family Phaeophyceae

( Macrocystis pyrifera, Laminatia digitata, L. cloustoni, Ascophyllum nodosum) in the USA and
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the UK. Risk related to this additive: Gene at high dose the absorption of important nutrients in
the intestine, possibility of water retention, laxative effect.

E402 M ayfy alginate (1A s uigs{mes s #OUGMaguisieda alginic (E400) IRo
mlanminisighugm GROa M WMWY (S IRIH IDIS(FANT Praeoprycese
( Macrocystis Pyrirera, Laminaria digitata, L. cloustorni, Ascophyilum nodosum) § 81685101 L‘j Hiyin 84
OIARNHAIA T WG anAcnMmbsumung SAwnAshSamivigsanimais::
ysadnBaagamipyuwanimadfisnsoanimeals vgmaismuanda wagmn
Iaxativ‘eﬂ ‘

E404 Calcium alginate Additive type: thickener. Calcium alginate is a water-insoluble,
gelatinous, cream-coloured substance that can be created through the addition of aqueous
calcium chloride to agueous sodium alginate. Calcium alginate is also used for entrapment of
enzymes and forming artificial seeds in plant tissue culture. Risk related to this additive: Gene
at high dose the absorption of important nutrients in the intestine, possibility of water retention,
laxative effect.

E404 MAEIJY alginate {U1AGUISB{MATY MK alginate A animaiiugsinn
nin fnwgnds amgnanippeiiumoginsuliamui:mivigsynwaHmUags
ﬁmmﬁmwﬁqh RJR]Y alginate MEUAIY alginate AIMSifpimup iy S
UIRAm mimuaySgassighmiuansedmigmig
E405 Propylene glycol alginate also known as ( Hydroxypropy! alginate, Propane 1,2-

403

d

233

diol alginate). Additive type: thickener. Propylene glycol alginate (PGA) is an emulsifier,
stabilizer, and thickener used in food products. It is a food additive with E number E405.
Chemically, propylene glycol alginate is an ester of alginic acid, which is derived from kelp.
Some of the carboxyl groups are esterified with propylene glycol, some are neutralized with an
appropriate alkali, and some remain free. Risk related to this additive: Gene at high dose the
absorption of important nutrients in the intestine, possibility of water retention, laxative effect.
Propylene glycol (E1520) composing this additive is toxic in high doses, it may cause liver
damage.

E405 Propylene glycol alginate (it S1AAN AIRBIRIDN Hydroxypropy! alginate, Propane
1,2-diol alginate LUiﬁGUng?L]Lmﬁ'J"I Propylene glycol alginate ( PGA) ath AN § emulsifier
wgimn Sametiugiasifisiahidagumunig i umiviguiRumsive ugn
E4054 MYUFAN:AT propylene alycol alginate AMIHTY IS AR alginic IRU{HIFGUMSH
kelp9 (UGAN:Z tlISLnH carboxyl Lm’m S esterified mU W propylene glycol ULIJU S SLn S
Us\pmmwmmﬂmmmmymj SfﬁZ iGjn AN IAITY UﬂSntanfﬁSﬁ”ﬁIUISHﬁmmn

1832 ‘itﬂ‘jSQﬁnUﬂ'ngmmiLﬁ;anMImﬁﬁrﬁUmmSﬂtsﬂgﬁimgijs mgmmsmﬁnﬁsn

Wuiiidtws ALY &9 [l MENHAIR RN OUIGATG NN



BhlynyABGahmung

Die

TenansuignisnAnia K0

[Uei gm0 laxatives Propylene glycol (E1520) iU sanimauiguis:Anshinugar iwiw
HMGUAM 33615

E406 Agar also known as ( Vegetable gelatin, Macassar gelatin, Layor carang, Gelidium
amansii kutz. gum, Bengal isinglass, Aloe wood gum, Agaropectin mixture with agarose).
Additive type: thickener. Agar forms the supporting structure in the cell walls of certain species
of algae, and which is released on boiling. These algae are known as agarophytes, and belong
to the Rhodophyta (red algae) phylum. Agar is actually the resulting mixture of two
components: the linear polysaccharide agarose, and a heterogeneous mixture of smaller
molecules called agaropectin. Agar has been used as an ingredient in desserts throughout
Asia, and also as a solid substrate to contain culture media for microbiological work. Agar can
be used as a laxative, an appetite suppressant, a vegetarian substitute for gelatin, a thickener
for soups, in fruit preserves, Ice cream, and other desserts, as a claritying agent in brewing,
and for sizing paper and fabrics. Risk related to this additive: At high concentrations bring about
flatulence and bloating, due to fermentation by the intestinal microflora (in the same way as all
indigestible polysaccharides).

E406 Agar (I SIAAN URBIRIT N Vegetable gelatin, Macassar gelatin, Layor carang,
Gelidium amansii kutz. gum, Bengal isinglass, Aloe wood gum, Agaropectin mwﬁnaﬁwmt{mm
LUtﬁGUf‘S\HZij (U PﬂUﬂDE}JUJUtﬁﬁIGS‘lﬁjt‘::fg[ﬁ?{ﬁﬁisﬂ@hﬁqﬁhtm ﬁ?meLUtﬁSﬁﬂﬂ Wwyw
Ggs iNwpinsuipmishinuin:g ann mgﬁms:mi‘msgﬂmfﬂm agarophytes 1T W
AYN GIUR Rhodophyta (R ENNWIANY ) phylum 9 AT RHUNAM N W gRUTSMI
mwanumalith A Gisifiglammiamuni ShupwYiuauasHaiRuiaiut
MUGInEs 1 anwigim smﬁfntm']hﬁjtsﬁghuf@am A Gumal SUAMOUARIMY
Hine) mmﬁmwn‘g:%mﬁfmwﬂ amnwasinsihdivg:ansn Saamnrauns
HIUNI gelatin STNUHAMEMUNIYN animaif vt mufima o oisiapiging
mify Shulluighoig)a M eanimeh YHisigh brewing SaUINGU (the Bu(inma
w AW ndsafhmivigvanimais:: ishnue g uSiAtMGgwiE 3y Shitivim:
iwanitamingihivls micofora tUAIIM ]S (NSUAMN:EOHIFEH indigestible
polysaccharides F14HAS )4

E407 Carrageenan also known as (Irish moss gelose, Iridophycan, Furcellaran,
Eucheuman, Danish agar, urcellaran or Danish agar ). Additive type: thickener. Carrageenans
or carrageenins, are a family of linear sulfated polysaccharides that are extracted from red edible
seaweeds. They are widely used in the food industry, for their gelling, thickening, and stabilizing
properties. Their main application is in dairy and meat products,due to their strong binding to
food proteins. There are three main varieties of carrageenan, which differ in their degree of

sulfation. Kappa-carrageenan has one sulfate group per disaccharide, iota-carrageenan has
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two, and lambda-carrageenan has three. Gelatinous extracts of the Chondrus Crispus (rish
moss) seaweed have been used as food additives since approximately the fifteenth century.
Carrageenan is a vegetarian and vegan alternative to gelatin in some applications or may be
used to replace gelatin in confectionery. Risk related to this additive: Linked to toxic risks and
cancers, including gastrointestinal, degraded carrageenan (contained low doses in
carrageenan ) and native 2B and 3 are classified either "Possibly carcinogenic to humans and
"Not classifiable as to carcinogenicity to humans" at the International Cancer Research (ARC).
Other side effects are observed most often in guinea pigs and at various doses:

- Ulcers

- Various gastrointestinal complications Weakened immune system and the macrophage
activity.

- Mucocutaneous symptoms, allergies.

- Decreased absorption of certain minerals ( calcium and potassium).

- children are the most vulnerable.

- the additive is permitted by EU in food for them, at a reduced dose. Note also the
abundance of toxic production residues of the additive.

E407 Carrageenan {iTSIAAN AIR¥IRIhEN (Irish moss gelose, Iridophycan, Furcellaran,
Eucheuman, Danish agar, urcellaran or Danish agar) LUtﬁEFUf(gHZ]LFﬂ fU Carrageenans 9]
carrageenins AM{AY ANy WIS UISIRIG Ui aGlaamiaiRupinswriismianw
UHIS(ANEY QAhRIM smtﬁ?dhhgﬁigmwmgmﬁmmﬁggummwmﬁmgm: gelling
e Sagimng mufimaoansivagniafisiaiidagudaihim Shidaguans
wantamimUiTas Simmuniyiad s Carrageenan Suiasitumsmngumisigh
’[f N6 UUNE 4 Kappa-carrageenan B1S{A BN (UIU) 6Y wgﬁémma disaccharide iota-carrageenan
1 17U lambda-carrageenan 1183 UNAIRE =] mtﬁmﬁfﬁﬂj Chonalrus Crispus ( rish moss)
annw sy pinsimiA) huigsgumumintaitAjunnnaata o 84 Carageenan At
R{BUHAMULS §ﬁ§ﬁﬁﬁf:ﬂﬁ iBylinaglielt gelatin ymopinsifidgitsa
gelatin 1S1ARG AN fiifrj“l imidwnnehamivigsanimais:s Apmutelsh tmSAwnm 84
UUﬂ?ﬁgHm‘SLﬁm im:iﬂs carrageenan G:18IW (HS carrageenan 20) SuifiuAidha 2B
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E452 Polyphosphétes Additive type: emulsifier. Polyphosphates ( E452 ) can be derived
from a number or sources. 452 (i) Sodium polyphosphate, 452 (ii) Potassium polyphosphate,
452 (iii ) Sodium calcium polyphosphate, 452 (iv) Calcium polyphosphate, 452 (v) Ammonium
polyphosphate, 452 (vi) Sodium potassium tripolyphosphate. Triphosphates are salts or esters
of polymeric oxyanions formed from tetrahedral PO, ( phosphate ) structural units linked together
by sharing oxygen atoms. Origin: Phosphate in Europe is also obtained from animal bones. So
please the check the source of phosphate. "Suitable for Vegetarians" label on food package
indicates that it is obtained from mineral" In USA. It is obtained from minerals and it is Halal,
kosher, Suitable for vegetarians and vegans. Risks related to this additive: Sometimes reported
as safe known at dietary doses or under the ADI, which would be easily exceeded, especially
in young people and adolescents. Other sources report it as a product that hinders digestion,
to consume very moderately or to avoid, the phosphates can turn into polyphosphates and
cause can turn into polyphosphates and cause digestive disorders by blocking many enzymes.
In regular or high-dose consumption: Many malfunctions of metabolism possible because
phosphates play an important role in the general metabolism. Disruptive action on the ratio
between calcium and phosphorus in the body, between calcium and magnesium ( osteoporosis,
calcareous deposits ), on the assimilation of minerals, calcium, magnesium and iron, possibility
of decalcification. Hyperactivity: Diphosphates are suspected of causing hyperactivity in
children. If they are necessary for the growth of children and the proper functioning of the body,
they cause when they are in excess, severe behavior disorders. Many food coloring are also
suspected otherwise recognized cause hyperactivity in children.

E452 Polyphosphates [U1A $UT§ UM AMIG 2 aniliiAN WM M s 4 Polyphosphates
(E452) GO SUﬁﬁLUﬁﬂfﬁHNLU gtL‘SSﬂ 452 (i) Sodi‘um polyphosphate, 452 (ii) Potassium
polyphosphate, 452 (iii) Sodium calcium polyphosphate, 452 (iv) Calcium polyphosphate, 452
(v) Ammonium polyphosphate, 452 (vi) Sodium potassium tripolyphosphate Triphosphates
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E457 Cyclodextrin, alpha Additive type: emulsifier. Cyclodextrins are produced from

Gan
8]

starch by means of enzymatic conversion. They are used in food, pharmaceutical, and chemical
industries, as well as agriculture and environmental engineering. Risk related to this additive:
The ze-cyclodextrin is synthesized via enzyme whose encoding gene is from a bacterium of the
fecal flora.

E457 Cyclodextrin UL [UiAGUISumMA MG jianidiinnwgum M s Cyclodextrins
pimsadaiomfigdmeiw:midiuhai gy mﬁﬁ[j‘ﬁftﬂ sigfssighgumuns 2wg 84
28N nﬁagﬁﬁﬁfﬂnﬁfnﬁ ShfﬁjnUUiﬁﬂSﬂ UﬂSnwmnGﬁShﬁIUISHﬁﬂim f118:% The ze-
cyclodextrin (gl S anamuiw:Hi iR i sABvshAYATMATATS fecal florad

E458 Cyclodextrin, gamma Additive type: emulsifier. Virtually odourless, white or almost
white crystaline solid. Risk related to this additive: The a-cyclodextrin is synthesized via enzyme
whose encoding gene is from a bacterium of the fecal flora.

E458 Cyclodextrin t.g‘lﬁ“l LUIﬁGUf‘S\H@ﬁmﬁﬁijgmﬁﬁm wiumms ﬁmmﬁ@sﬁs
nones YRANUNNATRIg méﬁwmﬁshé’hmmigéﬁmmms:% The a-cyclodextrin [
msanmamuity:Hi AR i sARvshAvalmATans fecal florad

E460 Celluloses Additive type: emulsifier. Celluloses (E460) can be derived from a
number or sources. 460 (i) Microcrystalline cellulose (Cellulose gel), 460 (ii) Powdered
cellulose. An organic compound mainly used to produce paper and cardboard. In food
production, the powdered form, which is odourless and tasteless, is used in grated cheese and
cheese curds. Prevent products caking and sticking together. Cellulose is the structural
component of the primary cell wall or green plants, many forms of algae and the oomycetes.
Risk related to this additive: At high doses can cause bloating and diarrhea. The particle size of

the cellulose is around 5 microns is an order of magnitude nanotechnology. Today food
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nanotechnology lack of legal framework and a source of many security issues. Transgenic
potential.

E460 I wglas (uiasuigsmninnf3ianifumugumy Smwejas (E460)
MounnNUaANYW UIoS T 460 (i) Microcrystalline cellulose ( Cellulose gel ) 460 (ii) Powdered
cellulosed N MaINRHINSITMoyhaamMiglapme Shphumal yupvii
IR tm'ghmiﬁﬁﬁéﬂhmmmwﬁmﬂfﬁmésﬁs Shapsivmaginsidisighnda §i
nfi & curds hwmimidaRuwe waith Shaahomy WAt spRnumE
IsRmimamuty yepiinhiivahtiisisanw §k comycetesd UNERWNASHEA
mmsaﬁmm fises ﬁLHnZﬁJf—ﬂUUELm EUZ_]IU]Utm Shnad mnmmsmmw%mﬂs
LUiU]EU G’Hm{ﬁ AU UIS nanotechnology B4 ﬁjmuts nanotechnology HIUMISAR:
an(pueanopt Shihpanisugma§aetiisy umsnuoylna«

E461 Methyicellulose also known as (Cellulose methylether, CMC). Additive type:
emulsifier. Methyl cellulose (or methylcellulose) is a chemical compound derived from
cellulose. It is a hydrophilic white powder in pure form and dissolves in cold (but not in hot)
water, forming a clear viscous solution or gel. It is sold under a variety of trade hames and is
used as a thickener and emulsifier in various food and cosmetic products, and also as a
treatment of constipation. Risk related to this additive: A chemical derivative of cellulose whose
origin can also be transgenic. It is practically non soluble, but can be fermented in the large
intestine. Large concentrations can cause intestinal problems, such as bloating, constipation
and diarrhaea. Transgenic potential.

E461 Methylcellulose [fit S1aaNUHERIRITTH Cellulose methylether, CMCY {U1A ¢
U‘i"gﬁn ﬁﬁ“lﬁw?ijfnﬂfmmﬂtﬁum”ﬁ mgmwmw%m (U methylcellulose ) ﬁfﬂﬁi&ﬂﬁimn

AfiRumsualivnwews hamgdadhafgddn sighephing Shimwakdapma
(YigBsiusisighdnigl) uiliasphpisynwagh viscous Yt MgimswAmeiug:
meangagh LUSLUinG Wwgimsandnipiym e Sranmadinisiphddasumuns

§ﬁiLjﬁ BRI SﬁmﬁiﬂﬁmmﬁIGWMHﬁﬁﬁtuiﬂ UﬂSntﬁmnGﬁSh”‘liUISHﬁmmn
1S3 Ut ﬁimﬁﬁﬁiu UM SH cellulose $8 U Sua muanm'o'oghmnmsmm hEsimw
Ut §mutsjhtyts1nmm if)sfY MIUYUE msﬁaﬁﬁ MOUMUASUmim:s)sgomh
gim: sunnyn SHNAY mpgmmﬁgﬁmm

E462 Ethylcellulose also known as (cellulose ethylether, Aquacoat). Additive type:
emulsifier. Ethyl cellulose is a derivative of cellulose in which some of the hydroxyl groups on
the repeating glucose units are converted into ethyl ether groups. The number of ethyl groups
can vary depending on the manufacturer. It is mainly used as a thin-film coating material for
coating paper, vitamin and medical pills, and for thickeners in cosmetics and in industrial

processes. Ethyl cellulose is also used as a food additive as an emulsifier (E462). Risks related
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to this additive: A chemical derivative of cellulose whose origin can also be transgenic. It is
practically non soluble, but can be fermented in the large intestine. Large concentrations can
cause intestinal problems, such as bloating, constipation and diarrhoea. Transgenic potential.

E462 Ethylcellulose (i S1AANURRIRITE cellulose ethylether, Aquacoat [U1A ¢
vigs@nmng ianilnwgumns sHinivywewadnsuaiivygweinuakine
NS{AYARANN é“ Ggsistignilgunuiinng L@f&sﬁfmﬁtﬁfﬂmﬁtﬁémtﬁé’ﬁ;} §ss
NELE EU?—ﬂquULUEU PﬂLﬁJUJtEULnHtﬂSwEUn“J ﬁLQfmStLﬁmGHJhmﬁJg]I: coating tfi:iﬁ
anoRaie imds Shdiing sﬁmmum@nmimf{ﬁsﬂ’gm@ﬁfugm §ﬁgﬁﬁtfﬁumi
agpuag 1 nfnivnwemigiasinmumivigsiiumamapanad ignid
INWOUMNS (E462)9 INSAWNAsHSaMIUIgvanimais:: vnaumaatitumsa
cellulose i sipanifuAmooghmansitr At Gigmonsia fermented isiph
tm:ﬁ’jsfﬁ miwqmﬁ?nﬁsmﬁun@m%msumtm:n’jsﬁuﬁm ABIM: ginnyn SHnA
MSNUTERING
.63 Miscellaneous

ES51 Silicon dioxide also known as ( Diatomaceous earth calcined, Crystalline silica,
Quartz, Silica). Additive type: miscellaneous. Silicon dioxide, also known as synthetic
amorphous silica (SAS), is used by food manufacturers as an anti-caking agent spices or
creamers, to ensure fine flowing powders or to absorb water. It is made up of aggregated nano-
sized primary particles which are usually greater than 100 nm. However, in an opinion published
on January 2018, EFSA scientists warned that, depending on the starting material and the
process used to manufacture the additive, it cannot totally be excluded that some aggregates
may be smaller than the nano threshold of 100 hm. Since no long-term study with nano silicon
dioxide has been conducted, EFSA could not give the additive the safety al-clear. Risk related
to this additive: Studies suggest that nanoparticles cross the intestinal barrier and end up in
different organs ( liver, kidneys, heart brain). It is prudent not to breathe this product when it is
powdered to prevent silicosis ( pulmonary fibrosis).

E551 (3RS AHAMNE [AINSIAANIGRIRIT Diatomaceous earth calcined, Crystalline
silica, Quartz, Silica“ LUiﬁGUf§U miscellaneous ﬁjﬂej' SzﬁnanquS@mmmmiNIMn
amorphous silica (SAS) (BiMsiFiwrstisd@asthmunithigA)hige mAmiueikil
migas yipeildimsgingan:igiuimn ypyowaiag hpinsuiiaigimwma ng
yUy &1 nano I mmssmmmmmmmﬁmmﬁ 900nmA m"a’nmﬁnmmmwtshﬁ 85
gwituginsiominwisiicean glvooc gaien AN(A EFSA SIS 1 wtgﬁtm
RN UIRY §hﬁm‘hmﬁ’ﬁ gt sififigisGaanimauigy hEsmopimsiaviinn
mﬁLﬁIﬁLﬂ ”ﬁiLUUIIU 2 H‘I“ij“uﬂﬁn[}ﬁn nano 900nmH ILﬂLUfmﬂI”‘IS”WINn\pILU 10 UiY
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ES552 Calcium silicate Additive type: miscellaneous. Calcium silicates exist in their
natural state (limestone), but are produced by synthesis from the reaction of lime mainly
calcium oxide, Cao, or E529) and silica ( silicon dioxide, Si02, or ES51) in varying propotrtions.
Risk related to this additive: Silicon dioxide bound with Calcium. Listed here orange with
reference to silicon dioxide E551, which today can be manufactured in the form of nanoparticles.
E552 mn&mpﬁ?:ﬁt% [UsA G UIZY miscellaneous T *m'm\gafi’m“naﬁm sisigh
Sﬁmmemnmmmnm (ﬁ‘ﬁttﬂi U‘ISL AINSHUA ’I"mw‘ﬁmﬁuﬂmmLUﬁﬁUtSntmimthUSn
ARJ Si02 or ES51) QUMM
DU‘M%UJ‘WEUNJH% AMIMAIS:MS
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MSAwHAShMIUIgUANIMAIS: ¢ AR

msnandnpohwitniishilgOnsdnnaa

N nanoparticle

X

FNRA
HA SAHAMA
SEHAN

ol
551 iRuaInigissMo{pim sk Uanke{ul

<

m Sse 8L

ES53 Magnesium silicates also known as (Magnesium trisilicate). Additive type:
miscellaneous. Magnesium silicates (E553) can be derived from a number or sourees. E553
(1) Magnesium silicate, synthetic, E553 (ii) Magnesium trisilicate, E553 (iii) Talc. Talc is also
used as food additive or in pharmaceutical products as a glidant. In medicine talc is used as a
pleurodesis agent to prevent recurrent pleural effusion or pneumothorax. Risk related to this
additive: Today, magnesium Silicate can be manufactured in the form of nanoparticles ( particles
< 100 pm). Food nanotechnology poses serious health issues in the medium and long term,
and is not sufficiently regulated by law. Additives sold as nanoparticles may, due to their very
small size, have fundamentally different toxicokinetic properties. A study report of the French
Ministry of Ecology, Sustainable Development and Energy reports that in 2014 1,000 to 10,000
tonnes of hanoparticulate magnesium silicate were manufactured or imported into France for
various Uses of which the manufacture of food products, and 1 to 10 tons for various uses
including pharmaceuticals and cosmetics. All subclasses of Magnesium silicates are known to
be harmful by inhalation, but considered as not or slightly toxic by ingestion because not or little
assimilated by the body. The problem is that these compounds may contain asbestos particles.
Asbestos being an established carcinogen. The International Agency for Research on Cancer
(IARC) reports that talc containing classifiable as to its carcinogenicity to humans. The
Association for Anti-Cancer Therapeutic Research (ARTAC, France) reports the additive ES53
as a probably carcinogenic additive.

E553 011(0) AU silicates [fji M STAAN UBRIRIOMENIEN JY trisilicate [UI1ATUTISY
miscellaneous YN AJ]Y silicates (E553) MU G GUTSUAMAGW YUAMEST ESS3 (i)
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E554 Sodium aluminosilicate also known as (Sodium silicoaluminate, Sodium
Aluminum Silicate). Additive type: miscellaneous. Sodium aluminosilicate is an acidic salt
containing sodium, aluminum, silicon and oxygen. This includes synthetic amorphous sodium
aluminosilicate, some natural minerals, and synthetic zeolites. Synthetic amorphous sodium
aluminosicate is widely used as an E554 food addtive. According to the "Joint FAO/ WHO Expert
Committee on Food Additives" (2013 ), the composition and method of commercial manufacture
of the additive are not communicated (among other shortcomings). In Canada it's used in salts,
flavoured salts such as garlic salt, icing sugar, dried egg powders and dry mixes to keep them
free flowing and prevent clumping. In the EU it's approved for use only in in fat soluble vitamin
preparations. It is available as an odourless, fine, white amorphous powder, or as beads. Risk
related to this additive: Silicon dioxide (E551) bonded with aluminum (E173) and sodium.
Caution: Sodium aluminosilicate ES54 can today be manufactured in the form of nanoparticles.
A study report by the French Ministry of Ecology, Sustainable Development and Energy reports
that in 2014 between 100 and 1 000 tons of hanoparticulate Silicoaluminate were manufactured
or imported in France for various uses, including the manufacture of food products. Food
aluminum has caused a lot of ink to flow on its (neuro) toxicity. It would be difficult to study-
witness the PTWI instead of the ADI, characteristic of poorly studied additives. May cause an
excess of aluminum in the body or be cumulative. Suspected of promoting the onset of

Alzheimers, Parkinsons, etc. Risks for people with kidney diseases. There is considerable
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evidence to suggest that aluminum as a metal estrogen would influence the activity of the male
sex hormones and thus, inter alia, interfere with the ability to reproduce. Risks by chronic
exposure recognized by AFSSA: encephalopathy, psychomotor disorders, bone tissue damage,
hematopoietic system involvement. Aluminum is now considered a neurotoxic. It would
intervene especially in the triggering of Alzheimers disease. In view of new studies, each time
more worrying, it is prudent to avoid ingesting this metal.

E554 AJRJY aluminosilicate {0 1A i) IRRIRIZN Sodium silicoaluminate, Sodium
Aluminum Silicate (U317 ¢ UI§ ¥ miscellaneous f§i]H aluminosilicate Amatumaaidumns
R iy Jons ShHAdias 181 uUM U RMIAIENA amorphous sodum
aluminosiicate MAT{T Stiinygh e §h zeoltes AJTUNA Y Synthetic amorphous sodium
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E620 Glutamic acid Additive type: flavor enhancer. Glutamic acid is a non-essential
amino acid and the main excitatory neurotransmitter in the central nervous system in mammals,
and has an important role in learning and memory. It is naturally present in many animal and
vegetable proteins, cheeses, tomatoes and algae for example, but still mostly in bound form
(with other amino acids in proteins), unlike commercial glutamic acid which is always added
in free form. Transgenic production components are not excluded (transgenic glutamicus
Corynebacterium microorganisms, possibly grown on substrates of transgenic origin ( starch or
glucose derived from corn) ). Risk related to this additive: Glutamic acid is the basis of the highly
publicized Sodium Glutamate E621 which is derived by a chemical bond with sodium. Glutamate
is one of the most controversial additives. While supporters are convinced that the additive is
completely harmless, even in large quantities, other scientists have serious risks, especially for
the brain, where glutamate is one of the most important chemical mediators. In excessive
concentrations, glutamic acid triggers a so-called process of excitotoxicity, eleterious or even
deadly for neurons, there are doubts about the long-term effects of low to moderate doses and
additional fears about the vulnerability of children. Glutamate has long been suspected of
playing a role in the development of neurodegenerative diseases causing the destruction of
nerve cells, such as Alzheimer disease, Parkinson's disease, Huntington's disease, multiple
sclerosis or amyotrophic lateral sclerosis (SLA). Hormonal dysregulator of hunger: It is also
suspected to have an influence on the brain with regard to the regulation of hunger and satiety.
Experiments have shown that animals fed with sodium glutamate have a preference for
carbohydrates, foods rich in protein and sugars, leading to an obesity of which a return is very
difficult ( loss of control of appetite and metabolism, insensitivity to leptin ). Excitotoxins such as
glutamates or aspartame (ES51) can accelerate the progression of cancer and cancerous
metastases. It is also known for a long time that in rare cases, glutamate can trigger in the
susceptible people the syndrome of the Chinese restaurant, a syndrome which, among others,
is manifested by headaches, a lack of sensations in the neck, aches and pains, hausea, facial
flushes, burning sensations and cardiovascular pain. In people with asthma who are sensitive,
glutamate can also trigger asthma attacks in very rare cases, although the cause-and-effect
relationship has not yet been proven definitively. The effects can be all the more numerous and
varied that outside the brain, there are many glutamate receptors in organs and tissues. The
entire nervous system of the heart contains many. The lungs, the ovaries, the whole
reproductive system, even the sperm, the adrenal glands, the bones and even the pancreas
are all controlled by glutamate receptors. They act and operate as glutamate receptors in the

brain. Glutamates are derived from glutamic acid biosynthesized from microorganisms that can
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be transgenic and / or grown on transgenic food substrates ( maize). Allergy: Risk of allergies:
gluten, soy...

E620 #1414 Glutamic {U1AUigBUIfsith A Y M ajn Glutamic A ﬁ‘rmémﬁs
fs fumudsupsniuwasisighuigainuangnnmuisighss ﬁfu'tj Shwns
ﬁS1§f&81$ﬁh’7ﬁiijdLﬁ Shmiohols hesigusisiphiyginfsag Shulg abw biit:
Suannwhifs Gigmafsmsthephohmu (mawmmnmmmm\;mjm BEIYRER)
§sfomaia gutamic iRuiakia(pimsuiguisinhephint unumaRUanyoyglinads
HINSNUUMINEIG (HAR SN mﬁUﬁﬁ‘E glutamicus Corynebacterium H1G & AN &I
mStsﬁcﬁw%ﬁﬁamma?smﬁmﬁ'eﬁghmﬁ (1gf ypwiniRuR@aomima )9 unfiw
fAgREMIVISEANIMAIS: s 1A Glutamic AMYUNSISNR]Y Glutamate E621 TR UR
msmmywmmmim HIWANIMA ASMYWAE]E 1 Glutamate Atigngwisamnimauigy
BoghomatEay gan: mEUIuEUHn”]LGTijmﬂﬁmmnUtSHnHSH]S”ﬁUﬁiU%t&ﬂn
Al ﬁmmgﬁmmmmmsmmw am’symmqﬁtstsjnmsun%wgégf ARy
GinzgineuiRey glutamate MEANEUNEUASIISURAY sigmahamigangitng
M5 glutamic bR 2jsBinhimid uiasmodidnimismiiiAudy milig yigm AR
imeamaiupane mioiiwiidut:mauumiykisnifanu Shuny Shmidwnouigy
1g)affimnnwiim:Ieilan Glutamate (FimsiARjwhwsAiwhasifns §gh
mitiasistii neurodegenerative T8 UUAMMUI N SMITRGOH MM OMATUUAN SETIEA
ﬁ@ﬁﬁ_{ﬁn 58 Parkinson & Huntington B multiple sclerosis U B amyotrophic lateral sclerosis
(SLA)1 mﬁ’ﬁmﬁm’ﬁ[ﬁ?smﬂHﬁUﬂSiUﬁ'jHiE"iS(Hormonal dysregulator of hunger ) ¢ ﬁﬁ[ﬁf
nswhjwhwmssinuidgmpuaasafavsumiismonnuns Samigay miiiannms
ulmdeugiR R UGN MYWMANE]Y glutamate N sGandGanGaGInUIMyUAENE

al

IRuyngihwhiyings sﬁmnm:mq;mnmmﬁﬁmm9JUHnim§° AIMAME (M
navhmIasaIGdandmuni Samiinnwsmun miSSMoHAgAGIm: Ieptln)‘1
Excitotoxins £G&1 glutamates U aspartame (E951) M1GH wms"]smﬁ’n Siefifivunia SucH
giminigmUla s hginsiaanUm At whaiaidnAy glutamate mﬁumj YS ]
iR uin wmﬁmm?mmﬁwﬁnsﬁ“s ( syndrome of th‘e Chinese restaurant) i1 URINA &N
mmnhuimgﬁﬁﬁisisjnmsummmummﬁrmm mig:igah Samindos faaoip
iwisye mignnisial Shajovghainaunssu:giy dim: HAlBunStAUia AN
Any tdl glutamate nmuuhqjmmmujwumuhm hn:mNnLﬁwﬁtuf in:Gthen
Gshying Shkut: mmas9’1sLnimsmuﬁwmmymmmsﬂmwmmm ‘Ut me
mownsids Shauminisiaimeinpm HAgguthAaI glutamate mt{psmnﬁm" X
Suthdmy wigwiuumeNanaisiuansiis ya §if (pAsUsnRNuH Y
ingnisiiainne i Es Samink MgiapInSEUPRIMWEASGUMANT glutamate

Qﬁmﬁi@ Ethmmman9gmmnfgigh§mmm'1 Glutamates M SYANH A& glutamic
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biosynthesized (i aTnRiRuMGHINSGEh Sy am sl aUaRmumuN
transgenic (1n# )4 #Migjaul] tnSAwisnigiati] gluten asinns ...

E621 Sodium glutamat‘e also known as (Mo‘nosodium L-glutamate, laevo-glutamic acid
monosodium salt, GMS, Monosodium glutamate, MSG ). Additive type: flavor enhancer. Sodium
Glutamate E621 is sodium salt of E620 glutamic acid. See glutamic acid E620. Glutamates are
the salts of glutamic acid (E620). A chemical bond with sodium, potassium, calcium,
ammonium or magnesium allows us to make sodium glutamates E621, potassium E622,
calcium E6Z3, ammonium E624 or magnesium E625. Origin: Sodium salt from glutamic acid
(E620).

E621 fJRJY glutamate (i SIARNAURRIRIBIENATAI Monosodium L-glutamate, laevo-
glutamic acid monosodium salt, GMS, Monosodium glutamate, MSG* LUIﬁQUf;S\UIEUjUIﬁ S
i aRjY Glutamate E621 AMATNARIBISMAIR glutamic E6209 &yuIB UM AR
glutamic E6204 Glutamates AM AT IS AJA glutamic (E620)9 mmﬁ%&"fmewmﬁje
U"W fUJH ”"IIIUEUJH mHmU Umimﬁj‘JU HSETﬂan?ermSﬁjuJH glutamates E621 U”’]ﬁJ’JU
E622 f ’Wmfu:ji:f E6Z3 i-ﬂHmH E624 Umimmjﬁ E625 LUnmuH Hummujemmmn glutamic
(E620)4

E622 Potassium glutamate also known as (Monopotassium L-glutamate, Mono
potassium L-glutamate). Additive type: flavor enhancer. Potassium Glutamate E622 is a
potassium salt of E620 glutamic acid. See glutamic acid E620. Glutamates are the salts of
glutamic acid (E620). A chemical bond with sodium, potassium, calcium, ammonium or
magnesium allows us to make sodium glutamates E621, potassium E622, calcium E623,
ammonium E624 or magnesium E625. Origin: Potassium salt from glutamic acid (E620).

E622 M fJ]¥ glutamate pimsiaanuiiinid Monopotassium L-glutamate, Mono
potassium L-glutamate mmqmg\amﬁnﬁ% t";m fJJB Glutamate E622 %mﬁﬁmijm ﬁJijS
HQ® glutamic E6209 fyHIBUHAIR glutamic £6204 Glutamates ANATSH 3 glutamic
(E620)4 mMImUASMYWNRY Umay MUay MEMy UM ajuHSNAZI$¢UMS
fJRJY glutamates E621 Ui quva E622 ﬁvwquja E623 mégﬁﬁ E624 gé%t@ fJjY E6259 {UAN
s Aaduimasimaa glutamic (E620)4 u u

E623 Calcuium diglutamate also known as ( Calcium di-L-glutamate, CDG ). Additive type:
flavor enhancer. Calcium Glutamate E623 is a calcium salt of E620 glutamic acid. See glutamic
acid E620. Glutamates are the salts of glutamic acid (E620). A chemical bond with sodium,
potassium, calcium, ammonium or magnesium allows us to make sodium glutamates E621,
potassium E622, calcium E623, ammonium E624 or magnesium E625. Origin: Calcium salt

from glutamic acid (E620).
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E623 ﬁ‘IH'JfUJU diglutamate {5iM S1A AN UHAIRIRT Calcium di-L-glutamate, CDG
LUiﬁGUfSUUtﬁSifdifnﬁﬂ ’m'JfUJH Glutamate E623 At G U ”ﬁwmjﬁtsmﬁjn glutamic E620
ﬁIHiH FUHN ﬁin glutamic E6209 Glutamates Athadise Ej glutamic (E620)9 A ’WifﬂU
Eﬂ@ JHHSET“nnGSEUmeUuJH
E624 g tmﬁJjH E6254 LUnmuHo

()
V

5]
glutamates E621 Us‘ﬂ NjY E622 fﬂEI'JfUJH E623 m&;m
AU mﬁgaﬁm 30 gulutamic (E620 )u°l )
.8 soeEBsigs
E951 Aspartame also known as ( APM, Aspartyl phenylalanine methyl, ester). Additive

aimaAShywaRiy tmajy MUy mYMy y
Y

type: sweetener. Artificial product composed of 50% phenylalanine, 40% aspartic acid and
10% methanol. Methanol is converted in the body to formate, which can either be eliminated or
give rise to formaldehyde (E240), diketopiperazine ( carcinogen) and a number of other highly
toxic derivatives. A building block of aspartame, the amino acid phenylalanine, can be made
using genetically modified microorganisms ( £scherichia coli). This process has been used
industrially in the United States for many years. Origin: Synthetic. Risks related to this additive:
This chemical compound is one of the most controversial additives with industrial glutamates
(E621). Itis frequently presented as a slow poison with many adverse effects. To avoid linked
to many health problems including cancer, asthma, nausea, depressions, hyperactivity,
seizures. A building block of aspartame, the amino acid phenylalanine, may be manufactured
with the aid of genetically modified micro-organisms ( escherichia colf). This process has been
used industrially in the USA for many years. Avoid this product in 2005 ; the first such study
was released. It found that even low doses or aspartame increased the incidence of lymphomas
and leukemia in female rats and also might have caused occasional brain tumors. While the
study does not prove with certainty that aspartame is unsafe, it indicates that companies and
consumers should avoid using it. Some people have reported dizziness, hallucinations, or
headache after drinking diet soda, and one independent study confirmed that aspartame can
cause headaches in sensitive individuals. Obviously, anyone who thinks they have been
affected by aspartame should avoid it. Also, the few people with the rare disease PKU
(phenylketonuria) need to avoid it. Allergy: There is a risk of allergy in people who are carmine
intolerant. The allergen is a protein found in the hemoglobin of the cochineal. It is recommended
by « H.A.C.S.G.” (Hyperactive Children Support Group) to avoid E 120 in asthmatics, rhinitis,
urticaria and aspirin-sensitive individuals.

E951 Aspartame {51 0 S 17 i) URBIRITN APM, Aspartyl phenylalanine methyl, ester
winguigsuiismiigy wﬂjnwﬂjﬁjUj§§nwjm phenylalanine & 0MATW HAJ&H aspartic
cOMAIW sm&mmm 90MAIWw tH”ﬂﬂﬂﬂjLnfmSUtmﬁt@nhZS tuHJUth MGLHﬁIuEU
HGHINS ngm gig ?JH]S”Wﬁn StQJhIS formaldehyde (E240), diketopiperazine ( fNii nUﬁ
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gunin) Shanmaddnuaieis)ay mal
i sutiaigihihwiing

winsifimathugan: aapnagistvnigmsTassiw:sauiise v panibus msh
miinag iAwnashamivigsanimais:: snumaasisiAmigaywismiviges
Glgh o wiRAthywikanpAYyal (E621)9 DI SIAUMMMAAMUSnsthanu
Wamywinagumunigunsoidse ilgio)uhnAimsumeasmamifsjsnsia
gunia oivia NAGHNT MINAGAGH hyperactivity MILYMG 1BgIntih aspartame M& &

HHTION phenylalanine r’msﬁﬁgfﬁs aspartame G
ajum AN STATUIUS ( Escrerichia col) v Bihimis:

)

810N phenylalanine MG{RiM Sk LA I WM STSWASHAMImEmwiRumsinijy
{08 (escherichia coli)4 Righimiis:pimsifimathugon: 2pnagisiwnigmisia
HEJIW: mmthu S A mmjmhhﬁn’?ﬁﬁmm"ﬁhﬁiwooc; ﬁiﬁ?ﬁymtfﬁﬁﬁuhLﬁTmSIUm
RwY hnsimd ot ylian{Sanu y aspartame Uif su{mistisiming AN Sunk

N v

guMianysims ﬁjij ﬂaﬂi@ ItﬂUJﬁnI—ﬂGUﬂJﬂm%jiﬁﬁH]SuﬁﬂGBinJ] Y @mwﬁiﬁi“]

(2]

2N INUIR UM ANBSMSUMM WM NN ARS aspartame SStSayiimn mjmmt’n
[nut]s §h HAdRsala ﬁj s ghmaBiman USEUJHLHUSSQST]LU”] nfiminye g

oI gnﬁnmmugwﬁﬁsgmmsmm mwmm\phnnuﬁwmsurm th aspartame 5
vamu3aiapudim:yauiRumwihigm:g hatagh gaiiudathgnapinsigity

Geen st aspartame gitaig) shfing gomis:ihis USNJHUJG% f@"‘t’ﬁmmsﬁﬁﬁﬁ[y

PKU (phenylketonuria) Sin&{giie) ashi s migau]j sisumiAwisiudnygmiggauioim:
BS RS ES S carmined Allergen AM{yinHsywinuwnsisighing §nbsis cochineal
haimsinn i <HACSG> ((RYMgAnBEunmsMngamigan ) ikejin)ahi E120

Simagativia nAshas ShEnisuigy Shmais

E954 Saccharins Additive type: sweetener. Saccharins (E954) can be derived from a
number or sources. E954 (i) Saccharin, 954 (ii) Calcium saccharin, E954 (iii) Potassium
saccharin, E954 (iv) Sodium saccharin. Itis used to sweeten products such as drinks, candies,
cookies, medicines, and toothpaste. Origin: Artificial sweetener discovered in 1879, chemical
substance, producible from toluene ( methylbenzene), anthranilic acid (successive reaction
with nitrous acid, sulfur dioxide, chlorine and ammonia), or from o-chlorotoluene. Risk related
to this additive: Carcinogenic effects have been observed in guinea pigs. The substance caused,
gall cancer in experiments on rats. In 1999, the International Agency for Research on Cancer
(IARC) lists saccharin as an unclassifiable agent for its carcinogenicity to humans. The
Association for Anti-Cancer Therapeutic Research ( ARTAC, France )lists saccharin as certainly
carcinogenic Mutagenicity not excluded. According to the Canadian CSST, saccharin crosses
the placenta in animals. Observation of effects on reproduction. May increase appetite. A French

study in 2013 reports that compared to normally sweetened beverages, light drinks ( containing
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saccharin) paradoxically increase the risk of diabetes. People with diabetes will benefit from
directing their research to a natural sweetener, stevia or steviol glycosides, preferably organic.

E954 fNAMIS [UIASUISUMAIRYY aNAMIS (E954) MTWISUANYW YI§ S E954
(i) Saccharin, 954 (i) r’ﬂEﬁdeJH saccharin, E954 (iii) 13”1 ijH saccharin E954 (iv) Nﬁj&f
saccharin ﬁLﬁim St’ﬁt[fﬁﬁﬁj]iﬁ?ljﬁ aRigugohiAy

ﬁt:; 9s ( iHGEUUhtUUS) maaHhmIla ([udny
ﬁﬁﬁ’gﬁ g‘?s Samygma) yligpiaesd m§ﬁwmhgﬁ§ﬁmmsammm ﬁmu:mn’ﬁs
BRwunin LﬁimStﬁmthﬁtu’jmtsﬂﬁhmmﬁmm MM AU IARRBUNTAGRITBAgAM

cr

g § ntmﬁsmmmLmUmLm:’Lmiuﬁwmn(IARC)

FNAMISTSGUMHMA SIS WA S HNURRBINTAY A Spnihimi

mymmﬁﬁsm%wﬁﬁéﬁﬁﬁem% (ARTAC [UISe0m1i) GeUMANAMISTMBINTAILYS
ﬁ L} U

islphag miﬁﬁﬁﬁifﬁﬁ mt"f:Enmtrﬁmmmﬁmﬁmﬁsﬁmﬁmumﬂ migApIuumnis
gjlﬂO@fﬂ MSNwWmMInN tfitLUjUiﬁjUtﬂ§htﬁm5 tumEﬂSLﬂme IRV (37
s danamis) vilsumiAwistisninuigy gaidy smgntmatuasmgmds
nawin i §Amidasimipaniphiivaigaini eI Sai iR unyhA stevia U steviol glycosides
RSN : iR

E955 Sucralose also known as (trichlorogalactosucrose ). Additive type: sweetener.
Sucralose is an artificial sweetener and sugar substitute. The majority of ingested sucralose is
not broken down by the body, so it is non-caloric. In the European Union, it is also known under
the E number ES55. It is produced by chlorination of sucrose. Sucralose is about 320 to 1,000
times sweeter than sucrose. Three times as sweet as both aspartame and acesulfame
potassium, and twice as sweet as sodium saccharin. Evidence of benefit is lacking for long-
term weight loss with some data supporting weight gain and heart disease. Risk related to this
additive: It is frequently reported that laboratory rats have had high liver and kidney
enlargement, immune system involvement, reduced spleen and thymus, and renal
mineralization. Leukemia was also observed in long-term exposed mice. Several researchers
say that sucralose negatively impacts the intestines. Linked to neurological and immunological
disorders, caused kidney and liver damage in tests. More research needed avoid it. People with
diabetes will benefit from directing their research to a natural sweetener, stevia or steviol
glycosides, preferably organic.

E955 Sucralose it S1AaNURRIRIM trichlorogalactosucrose (UtAgUiguiaigy

Sucralose AthgAng ARy Shaiduiigay mandsismisgunsisiimsiivaw
NRMWe §ig: ﬁHSiHSuﬂ”ﬁG‘JﬁGﬂ isighan nmniu hginsiaanishi{muyiue £9559
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DRI SRAUFIMWEIS sucrosed Sucralose MISMATFH{UIIU MYO 1§1 9000RRIFSH
sucrosed HIAJ1S aspartame S iy meayjs vishaigulinh Safmhiguthh
sodium saccharin ﬁth‘iswgwtuﬂﬁ‘éﬁqhg:mémﬁmmwmgéiwzmm%fha’nqw
SudsSwywiss iRuaenumidiieys Sudhv:ghy miAwnnsaihmivigy
anImaIS:: minwmishi@amonsvinminnnisiaedifinasnsminiisigs 8k
firkisie MIGUERigmoa mﬁugwm:ﬁwqé%sgiéﬁgﬁ Shwuniafpingm thvumt
nnwApimsiamandmunsisiniaganniR uussahiw:n iRt gagiphih
115 sSuNW sucralose 1S H mﬁ':ﬁ?gm S‘ﬁﬂ'ﬁm:tftlSﬂlmﬁiw:mitﬁjtﬁ@mi@ﬁtﬂwﬁ
uiuane Shufsmaaimouamuddiiey §1ifugo e mianiphiviguis)am
vinmogiaig) b faimaised gatiiainuigudnssunsupuindSimitasimg
ppiphiivasgAAtywE A ATRuRYME stevia U steviol glycosides IR UBISUAMN: (TR
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Bacteria are broadly divided into two types, depending on a simple color reaction produced
by the Gram stain. Bacteria are therefore classified as either Gram-negative or Gram-positive.
As a general rule, Gram-negative bacteria tend to exert their effects through invasion of the host
(foodborne infection ), whereas the effects of Gram-positive bacteria are usually mediated via
preformed toxins (intoxication, formerly known as food poisoning)

mAipinsiubisatfuiasth mpwidpdagnahfane i uidamhw Gram
stain §ig: DAIRTHINSOHN AN Gram-negative U Gram-positive MEGNUGIFMATHT
Gram-negative 18§11l fﬁﬁammmmm AtAMyIu: ’ijnmwﬁjﬁj host (”Imhtﬁmn&ﬁj
muni) SianaAREut:mis ngnmmm Gram-positive MNU’WLnfmSﬁjLHUfULUEU”]Hﬂﬁ
R0 IR UHINSIAAN UTYS (intoxication TR UTA &N AUBENfood poisoning ) 4

However, there are exceptions to this rule and toxins are involved in infection by some
Gram-negative bacteria whilst growth within the host can be involved in intoxication by some
Gram-positive bacteria. Consequently, it is important to have sufficient information and
knowledge about microbiological food pathogens when evaluating their significance as hazards.
This will involve not only knowledge of the microorganisms and the illnesses that they may
cause, but also an understanding of their growth and survival characteristics in food matrices
such that the need for control can be evaluated.

al l 2l

insunRamAh WS AINNIGATuaGim: UP]WUTS Sﬁuﬂﬁ FURMANS %mwhmmmw

O

MATRT Gram-negative YWHSS 1SHNUMINGAANAIISIAR host IR UMNG{HINSGUIHISIAY

v

intoxication T S{UIASMATAT Gram-positive BRHIBIY Jig:hoINoHinsAdns §udians

ﬁhmir*@éﬁﬁ@ﬁmmgmﬁﬁﬁmﬁimwmﬁgummt UM WRTGISIM AU ATH
ngis:§aaaendsiiviadion:dndfdpndiangy Sudbiiugriamouytpmere dig
plwufmingana ShuganaonsisighmnimigoiRugiminmominaisagh
MINWwaTY

The infections caused by Gram-negative bacteria generally have an onset period of at least

o}

24 h, are long lasting, and debilitating. They are rarely fatal in healthy individuals but can cause
death in the young, old, ill, or immunocompromised, e.g., Salmonella spp. illness caused by
preformed toxins of Gram-positive bacteria have a rapid onset period of 1-6 h, are often short
lived (lasting 24—48 h), and are not usually fatal, e.g., Staphylococcus aureus.

ﬁ‘liﬁghm‘ﬁfﬁ MUQIG‘jhtmwmﬁt‘ﬁ? Gram-negative {1 §1F1E1SIW:IN mmt’nﬁa UNRIUNG
ames Wasth Afimamsug Samigagpwy oman{Efidmsaidnantdin:uams
ajemney UigMouR 2 anudim:ink o1 gan st ymaafignw 2 i Saimonela
sppd BRlBUAMUEAATANUISMAIAT Gram-positive 81 St 1A U GIR BN RIS B
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9 i¢l DIt hAmudnsmwmug (ki Ve-cCith) NwihaymSsuamu?)
@Vﬂﬁig 2mmmﬁ Slaphylococcus aureus

This is an oversimplification and, as with most biological systems, there are always
exceptions. For example, Gram-positive Clostridium botulinum produces a lethal toxin, Listeria
monocytogenes causes abortions and meningitis, and the effects of some Gram-negative
bacteria, e.g9., £scherichia coli 0157:H7, are mediated via toxins. Accordingly, the reader is
strongly advised to seek expert professional advice and the information in the following sections,

as well as the pathogen profiles, is intended as a general guide only.

issAmmigaiSanda Wiwlamandsiswdsiiany taniansadhidniun
2NN M ATAT Gram-positive Clostridium botulinum & 55 & T & 6 (U B (N N1 Listeria

monocytogenes URAfN SMIINARS BRIANAIINY S §hﬁmt’3:mn’ﬁ’sm A1AT Gram-negative
qw6§s QNI Escherichia coli 0157: H7LfcjfmSﬁJLUUﬁJLHummUIw:fnﬁ U

Food microbiology is a relatively young scientific field, foodborne and waterborne pathogens
have been recognized for almost 200 years. Vibrio cholcrac consists of several serogroups,
with V. cholerae 01 being the etiologic agent of the disease cholera, which has been
documented as far back as 1817, the time of the first known pandemic. In 1854, the organism
was first described and the connection between cholera and drinking water was hypothesized.
The hypothesis was later proven, when in 1883 Robert Koch sampled suspect pond water and
isolated the bacillus (Murray et al., 1 999).

Hﬁﬁjaﬁﬁimlﬁiétfnmumﬁmsémﬁéshﬁnaw?a?w?symw"wﬁ ueAghSRGEN
Hmuninng S{ﬁfﬂni‘ﬂmhmﬁﬁﬁ% tufULnftﬂStn??ﬂJmmHﬁﬁw TNPUNE lEJOOLEjH U
Vibrio cholcrac 9 S{RUTNIG steesEl 1 cholerae ot 8 mmmnmmimLﬁﬁsﬁﬁm fUgINg
pinsiandmeamiigiocon iBuhinuianismimanpaiyhiduaanaid isigiocda
fxﬂimﬁ”]w’[}nmSﬂﬂﬂSﬁﬁUﬁ mw*wm\mmumﬁhﬁmmsm 3udnnn Lnimsmmmﬁ Ny
ydAyIS insunmAdmishinuimwunisigl9cem 1w Robert Koch RN S
Lmumemmnnmhgmem,sn Sht@n bacillus 1
0.9 NFEEEIBSTE Gram-negative

The Gram-negative pathogenic bacteria typically associated with foods include

30

[

Salmonella enterica, Escherichia coli STEC, Campylobacter jejuni, Vibrio parahaemolyticus,
Vibrio vuinificus, Shigella spp., Yersinia enterocolitica, and Cronobacter sakazakii. These
organisms are usually present in the intestine and feces of man, animals, and birds.
Consequently they can also be found in soil, water, raw agricultural products such as raw milk,
raw meat, and raw shellfish.

MATATUNE A Gram-negative Mg M NASH I UM INIIE Y S Saimonelia enterica

Escherichia coli STEC Campylobacter jejuni Vibrio parahaemolyticus Vibrio vulnificus Shigella
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spp Yersinia enterocolitica 8 Cronobacter sakazakii 4 fNIMAMWH RIS ifs
tm%ﬂs Sk MBAYS N 80 §ﬁUﬁj‘1 ﬁm"mm"ﬁmﬁmt’m Sfﬁttﬁmtﬁ:ﬁrhﬁ
Agislgominmhimisl andisl Shgghimld '
These bacteria are not particularly heat resistant and will generally cause problems as
a result of improper processing, poor sanitation, inadequate personal hygiene, and the cross-
contamination from raw materials to work surfaces, utensils, processing equipment/machinery,
finished products, and packaging. Control is mediated by heat processing (e.g., pasteurization),
segregation of raw and cooked foodstuffs, good hygienic working practices, and/or formulating and
storing the product such that the pathogen is inactivated and/or prevented from growing (e.g.,

fermented raw sausage ).

mhmTeihis:Ssasfamyhe iwlwihgigih§hvhugnigknistidhimigsifut
HSwisy #nwhniigsdspums Sh“lIGHhmnf&hmf@jmﬁtﬁﬁtﬂfﬁ”ﬂfmi QUAIAN
(A 2unnNE WA RS ROARUNIES SMDgtY MIRARSARINSNEY

g wiidhimnwidag (aanind mithan) miima AFURIMIE §hmiods
RUAR UHURIUNI miﬁsfgﬁswé’wng Sﬁ/gtﬂUU S{ﬁfﬂiﬁjn? ROUARN HOIS: r‘ﬂnﬁmUh
ﬁﬁésmémﬁgmm Sh/yipimsninimitangann e (20100100 SRR UM S
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There are more than 2,500 serovars of Sa/monella enterica, normally referred to by their
serovar names (e.g., Salmonella Enteritidis, Salmonella Agona, etc.) and most of these are
capable of causing foodborne illness in humans. Salmonellae grow in the intestines of all
animals and are a common contaminant of raw meat, poultry, eggs, and dairy products.
Capable of survival for long periods in frozen and dry conditions, sa/monellae are “ubiquitous”
in the natural environment. They can also be a persistent environmental contaminant in food
plants.

NSthi WEOOUIAS IS Salmonelia enterica 1k (Uth iy m a1l G 0TI TU R AIA
(29NN Saimonella Enteritidis Saimonelia Agona )53 §AMAIEShNSUgMNMGURY)
nsh B R UURIWMUNISIARG SYS RIS Samonelize (YA ATISTARIM ) SIUAT UG FIRHAS
Suthgigimooyhiantis dméﬁj A5 SuRmakusAithm ﬁjlﬁfﬁmm?smffﬁmsms i)
Aruy: mEULUﬁS‘]nﬁ”ﬁUﬁn Shﬂjn:aﬂﬂﬁﬁ—m salmonellae & <ubiquitous” ISﬂnﬁUmﬂ SﬁUkﬂﬁ‘]
an ImmﬁM’ﬁiUﬂmUiﬁﬂSi@nm—ﬂUm Q‘Lﬂﬁﬁhiuﬁ

A pandemic of S. Enter/t/a’/s phage type 4 related to shell eggs emerged in 1980. To
some extent the pandemic was ameliorated by the widespread use of liquid pasteurized eggs
instead of shell eggs in the manufacturing and food-service industries; however, the more recent
use of vaccines for poultry flocks in some countries as well as improved on-farm hygiene

practices has provided a very effective control mechanism. Further, more recent outbreaks of
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S. Enteritidis, e.g., in the USA in 2010, suggest the need for further use of these control
measures.

MINAANKIS S. Enteritidis phage (UiAgc¢ NASHSRAUANAMSINGIGMISIE
9€G04 ﬁﬁnf ngs ﬁﬁﬂﬁﬁannfmStu?JLUtﬁjﬁmw”ﬁﬁLUmed“ﬁmﬁ Vi) ﬁ%ﬁﬁ]ﬁfﬁﬁfﬁﬁ
iSﬁnh”‘lmmn Smﬁj\}]tﬂnﬁtﬁjﬁnHHUmUﬂi i GmunanmAaihw & ”1ﬁLUL MehA hﬁﬂ
ﬁiLH]UUn\jTS‘]”’]HUMLU’IQﬁJUUJUSS ARoo MG 3jiuiangih missianswisim
nmhnsms;gmqjuﬂﬁ‘@ﬁsuimnﬁﬁﬁé Aj{uAy tmeUfu'Gfﬂm IS iGi]n’WIw ﬁtlbs
S. Enteritidis 2 110N islyinigmiy CHa Qh@ 090 msmnsmnmimimmumﬁwmm
imsmipafdaiis:uigyig)ay

In 1880, Eberth discovered Salmonella Typhi, the etiologic agent involved in typhoid
fever. In 1884, Gaffky isolated the organism that, in 1900, Lignhieres hamed after Dr. Salmon,
in light of his work involving the isolation of S. Cholerae-suis from swine suffering from hog
cholera (ICMSF, 1996). The first scheme for Salmonella classification, based on antigenic
variation, was proposed in 1926 and was expanded in 1941 into the Kauffmann White
scheme (Doyle et al, 1997). Between 1988 and 1992, Sa/monella was implicated in 69'% of
documented bacterial foodborne disease outbreaks in the United States; 60% of those
outbreaks involved S. Enteritidis (Centers for Disease Control and Prevention, 1996a).
Salmonellais currently the second most common bacterium implicated in foodborne disease
outbreaks in the United States, with nontyphoidal strains causing an estimated 1.3 million
cases annually and hav ing a case fatality rate of 0.0078 (Mead et g/, 1999).

1S1§19GC0 Eberth MSIAIG N Saimonella Typhi mamiAGiRumAGsSutaAs
119 aREI9GC ¢ Gaffky MSIMARIMEMWIRUAREI9E00 Lignieres MSEAIAIN: 3]
Ugwiiﬁun;ﬁﬁ Salmon IR WIFAITMINIULMHTR mmﬁ'sh%mﬁ@ﬁ S. Cholerae-suis U3
At guminimagingd ARy UMIURIGH Samonela 1§ ATGMIt /5T
uhGnipimsigiditisigiocus Sapimsnifinisigiosco 1g1gkATER Kaufimann White*
18161912 9600 84 968V Samonella SMIMUNATH DEMaTw ismigiiitm
vamueAimaanisiadangmisiag Domans ismig:hinmangsh s Enteritids
UGU]§ Saimonella ﬁth@éw&i?ﬁﬁ’ﬁ m*’mt}mﬁsﬁéh%ﬁ:@:ﬁﬁfsﬁn?nmmﬁsﬂ NI
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iJanigl ShEMBIANMA 0,0001GAINN

Salmonella Typhi, the cause of typhoid fever, is spread primarily by contaminated water,
although food can be implicated where contaminated by irrigation water.

Salmonella Typhi thyuinaistaasimeif] siduginsTanuth i oyaiehwmi
oghnalidn iin:ihygunmimsinsmonishShoghiwudsinaogund
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Most strains of £scherichia coli, a universal intestinal inhabitant, are harmless to their
human and animal hosts. However, several strains are capable of causing foodborne infections.
The most serious of these are the strains that can produce verotoxins, or shiga-like toxins, which
cause bloody diarrhea, as exemplified by £. coli O157:H7. Such infections can proceed to
hemolytic uremic syndrome and renal failure-£. coli O157:H7 is the most common cause of
renal failure in children.

Strains I8 Escherichia coi Mayf s thivtagitniasisiatin:f)s Ssudim:ALn
ySay) SHAET 1R UNRAM AW strains qwﬁgsmsmégmnu@m:gmamﬁmmf
(foodborne infection ) 4 iR (UHSHITRAIN:A strains IRUMGUIRAMSS verotoxins U shiga-like
toxins I UMM NENNY 2NN E coli 0157: H7 4 mightﬁtﬂﬁfUUtS:mGU§191
B hemolytic uremic syndrome §RIgNWAERING 1NW £ col 0157: H7 ThgiFIUR 3]
ign LIJTﬁLHmmHﬁim:ﬁmﬁ

First detected in foods in 1982, E. coli O157:H7 was found to inhabit some dairy cattle,
from which contaminated minced meat and raw milk were found to be responsible for illness
outbreaks. Since 1982 the host range of this organism has expanded to other animals and
outbreaks have involved a range of food products. Unlike most foodborne pathogens, E. coli
0157:H7is very acid-tolerant. It has been found to survive and cause illness in fermented
sausages, mayonnaise, and unpasteur ized fruit juices. Effective control of this organism
depends principally on adequate cooking or pasteurization of foods. A serious outbreak of
foodborne infection related to this organism occurred in Scotland in 1996, in which 20 elderly
people died and 496 were infected in total ( The Pennington Group, 1997 ). Since this date a
number of further outbreaks have occurred, including additional fatalities.

E. coli 0157: H7 (imsimd mAykisiangumimighgio ecv Mumsinng
isiakuinsimhamywsss misghansiiny Sadahmis IRupimsimdm
mﬁ‘ﬁtﬁﬁﬁﬁtm:m@:ﬁﬁﬂ OUAIRAGI9 861 host IsanimimwiS S A{AATH B aunin
185 §ﬁm1§:msrﬁﬁﬁ§§hﬁrﬁﬁﬁ MG sig)aY SSRoMAMIURINARRYUMUNS
mAifsie E coli 0157: H7 AusSamaaging dgimsiamidmtians §ﬁU§'§JUu13ﬁEts1
ARANG{fin mayonnaise 81§ alFITIRUEsmsMajiy mijpUpRUATIWITA gMnis
flmmgmtms:ﬁﬁfgﬁﬁ}mémmﬁmmﬁsmm:%msmﬁ@é ymitafiisnumig migsigih
FSgusmighivinanashimumisim:animmuismsidaigRisiiuiswn Scotland ik
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Pennington Group, 1997)1 Umifiisendgsismigaiginibsmsifnigijsaingnany
uiguig)a

In 2011, a large outbreak of hemolytic-uremic syndrome caused by Shiga-toxin

mws
s

producing £scherichia coli O1 04 .H4 occurred in Germany. This was associated with the
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consumption of sprouted seed products and, although the organism was not found in product,
epidemiological investigations traced the outbreak back to one supplier of sprouted seeds
(Bucholz etal., 2011). This was the first major outbreak caused by £. coli 0104.H4to be traced
back to food and caused maijor difficulties in the European salad market while the cause was
being sought.

ghgivo99 mig: Bhisina g hemolytic uremic T8 (UM AR Shiga-toxin-
producing Escherichia co// 0104: H4 iR SIARIGIMISIAR{UIs UM GIERY AmIs:HimS
wyimumawshﬁﬁwmm UARUNSATMU §hm:t"jmﬁ'mmhﬁwésLﬁmsmtu"jmtsﬂﬁﬁ
ROARUAINW MIAUHIRAINANAR msugn@ﬁmi AgiimGimgARARRNgAMT
(Bucholz et al., 2011)9 18 ”ﬁ‘f’ﬂ“ﬁ@ ﬁfﬁﬁtjﬁtﬁ munmmenm E. coli 0104: H4 i SMYNS
1ﬁtm@msmgﬁmmi shuame ‘zjms mivmagihisFpiangpaisiAiu enn:inuit
AnmuingRinsinndm

Campylobacter jefuniis the most common cause of bacterial gastroenteritis in the UK.
It is found principally in raw poultry and, unlike the other enteric pathogens, it does not grow
well in foods as it requires exacting conditions for growth. The food itself is merely a vehicle (or
vector) for infection, so segregation and inactivation via thermal processing are the most
effective control measures. Campylobacter infection is also linked to Guillain—-Barre syndrome,
a debilitating condition of the peripheral nervous system that can result as a secondary illness
following the primary infection.

Campyiobacterjejuni AThmATaigIATRa IRuuds Binnn ﬁtm:tﬂsﬁqﬁﬁnﬁﬁtgm
Maimsinlmoyisighuunjiel SEsom enteric pathogens MBSy AISIAR
HIUNIS NN NENINTANMANATRMINAMN D fUnigshimsinmun sy (g’?ﬁé})
ﬁJLmU’Wig{ﬁthﬂﬁ ﬁvtg,”’]ﬁUﬁtUn sﬁmu;nﬁmﬁgmmw:ﬁ;nfmmmtyﬁm?msmmﬁmﬁ
s siugmadnng miogh Campylobacter AIMSRAIMUIFIE AN Guillain-Barre
iBummigsgpwisuisuiauan SiRumouamu2in st UUUQUAmMIghutyY

Vibrio parahaemolyticus is more salt tolerant than the other Gram-negative pathogens
and is found in marine environments and animals. This bacterium is typically associated with
raw or under-processed seafood, and accounts for 50-70% of food poisoning in Japan.

Vibrio parahaemolyticus A SMOHATA M YWHETUDAMAMITRSE Gram-negative
gigig)a ShppinssmmndmisinhuTansayle g mAaTsihaympimsipimu
Bywihmiminy|gis] gﬁsmé‘fﬁ%g wwnsdgsi ¢o-nomaity ismigumunissigh
[U1SURUSY

Vibrio vuinificus, like the other species of vibrio, is associated with seafood and the
marine environment. The organism is highly invasive and causes primary septicemia. Its

virulence appears to be enhanced in individuals suffering from hepatitis or chronic cirrhosis,
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where it can be fatal. Other vibrio species can also cause gastroenteritis, for example, V.
cholerae, which is associated with waterborne gastroenteritis.
Vibrio vulnificus 5 {14 ¢ 51918) 618 vibrio (aim SRAIMUM YW hmuniay(e §4

w

U?f}\ﬂSﬁjE{LGﬂ ﬁmmﬁfﬂwnﬂnqﬂngﬁj shungnm?gmsﬁ%tmﬁfﬁwugﬂ Mngiiuah
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cholera R NHINSRIMUDMYwIRERIAnAfRN: (waterborne gastroenteritis ) 4

Shigellosis can be caused by any one of four species; Shigella dysenteriae, Shigella
flexneri, Shigella boydi, and Shigella sonnei. The illness, also known as bacillary dysentery, is
primarily acquired by drinking water contaminated with human faces or by eating food washed
with contaminated water. Most Shigella-induced illness associated with food in the USA is
caused by Shigella flexnerior Shigella sonnei. Transmitted by the fecal-oral route, the organism
does not survive well in processed foods. It is a public health threat primarily when infected food
handlers work in the food-service industry. Shigella dysenteriae has been involved in major
outbreaks in developing countries.

Shigellosis IGUMIUEA ﬁLUTﬁQ nmauwgﬁ ﬁiﬂiﬂUUuSLUiﬁﬁS Shigella dysenteriae
Shigelia flexneri Shigella boydi 8% Shigella sonnei 4 GRNAIAS bacillary (A1 S § § O &N AT
AatgioyithwiaRAngANMYWEANMEAYSAY] UV UMINAR MRty wiAAgAY Gl
Shigella-induced BRmumim m[ﬁ SiS] ﬁitﬂi@f—ﬂtﬁ?ﬁﬁﬁﬂgﬂ YRl Shigella flexner’'y Shigelia
sonnei 1 MIBEAMYANEA MEwA wingEsmorvmsyisisighmuninigs hammiany
nmhmzmmmmim gyl tsﬂmmmmmsmﬁehmnmewshqgm uﬂjm"msﬂnﬁ
2NN AYIUNAYYURUNIY Shigelia dysenteriae MSGUIHISIGRMIG: By tS’1nhLU19N
AnkHAIg S

Yersinia enterocolitica is a ubiguitous organism that has been associated with a wide
variety of foodstuffs and, like Listeria, has the ability to grow at low temperatures. It can also
produce an enterotoxin. The major sources of pathogenic types of Yersinia are raw pork, raw
milk, and water. Outbreaks have been associated with these sources and from pasteurized
milk. Thermal processing and the prevention of post-process cross-contamination are the
principal methods of control.

Yersinia enterocolitica A anienMWwin uwn SIsiiptFaigh ilwmsmansthywik
B"z'igUifmUﬁSLUtﬁgﬁqu L/Sfeﬂamsmﬁgmmﬁ'.,ﬂgnHﬂﬁﬁsﬂnL ﬁﬁjnﬂﬂmﬂgmﬂ hAMGROE
Enterotoxin R43E AN SIS AMIURINAIS{UIAS Yersinia Ems[ﬁ AiEl Gt aimiel 8k
§ng migsigiupinsRpIMUhywsaneiis: Safdahimhag didhiminig Shmi
mimis ;‘)ost—process cross-contamination ﬁm?ﬁﬁﬂlﬁgﬁfﬁméismimﬁ[ﬁﬁﬂ
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Cronobacter sakazakil ( formerly Enterobacter sakazakir) is an opportunistic pathogen
that rarely causes illness and is widely distributed in food and environ mental sources. Its
significance relates to its ability to cause illness and death in rare cases with premature babies,
usually linked to mishandling of rehydrated infant formula. Specific control measures are
therefore developed by manufacturers of dried infant formula and education of parents and
health care workers in the safe handling of the rehydrated formula before feeding is also
important.

Cronobacter sakazakii (HA§{ Enterobacter sakazakil) AE@AMIUTRRA2 M S Wy
Wit AU 2 Sia Shimsioaowinigugnwisighiyanmum Shuanuians
fni: mmswmﬁmnsmmhmenmmnﬁmwh%msm S{ﬁ‘ﬁmﬂUnﬁnm‘?‘]ﬁ Lﬁfﬁﬂﬁ
qurtAngs{atieiRumg g’mnghsh’wmqjmmgzﬁnﬁ ik imsmLﬁﬁﬁ AJEANAY
tﬂSUtﬁfﬁ Gjﬁt"mtﬁﬁﬁ tH\ﬂGntﬁﬂ IMAIH Shtﬁj ﬁsﬁmzmmnhmmumh ihw
m‘iﬁmm%swysmmmsmﬁc"}nasmmmmﬂmsﬁm.mmwm’ 19
0.1 nFEsIBESE Gram-positive

The Gram-positive pathogens are a diverse and unrelated group of organisms, including
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Clostridium botulinum, Clostridium perfringens, Bacillus cereus, Staphylococcus aureus, and
Listeria monocytogenes.

MAIRTURRA Gram-positive Ath{Auo(y: ShSsnAshmidfu{avainhvns
Clostridium botulinum Clostridium perfringens Bacillus cereus Staphylococcus aureus S
Listeria monocytogenes

Species of the genus Clostridium are anaerobic, i.e., they grow in the absence of oxygen
and produce heat-resistant spores. They are generally widely distributed in nature and are
usually found in soil, vegetation, fresh water and marine sediments, and animal faces.
Consequently, their elimination and control is achieved by processing with high temperatures
(such as those involved in canning ) and product formulation, e.g., adding acids ( pickling) or
reducing the available water ( preserving with sugar or salt).

LUinQIS genus C/os#la'/umﬁmujingmnim anaerobic 211NINN ﬂninmSIn SiE}Jﬁtﬁnﬁ
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Clostridium botulinum is an obligate anaerobe, which means that it cannot grow at all
in the presence of oxygen. It is important because it produces a lethal neurotoxin that paralyses

the respiratory muscles. Historically, botulism has been associated with under-processed
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canned foods, particularly home-canned foods. In recent years, cases of botulism have been
caused by a wider range of foods, including improperly handled baked potatoes, garlic-in-oil
preparations, and home-fermented meat products.

Clostriium botulinum B[P S MATHT obligate anaerobe RS S WHNESMNTYRNAT
nsAuaaigisiaigmsaanivs hiathaasamaim:mouiiazinstifanumi
neurotoxin %ﬁmﬁiﬁméﬁgmtﬁagm M{UI§an{e botulism MU e Agh hmumiAgaing
fﬂﬁtmmmmiﬁﬁﬁtﬁi‘j:ﬂ Iﬁﬁ@S@thLﬁﬁth: ﬁiﬁn%smigﬁtﬁtnﬁummeﬁﬁmm:m
i siuagismiasSsivnt mugubiuide SR Dasuansitums fermented

Strains of C/. botulinum are broken down into groups on the basis of the toxin type that
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they produce. There are two sets of strains that must be considered by the HACCP team. The
first of these (usually in toxin groups A, B, or F) produce heat-resistant spores and are highly
proteolytic, thereby producing obvious signs of putrefaction when growing in a food. This
proteolytic set does not grow below 10 °C. It is found in intestinal tracts and soil; therefore, it is
a common contaminant of vegetables.

Strain 18 CI. botulinum (i STIUAT AT WIGAIO{UIAS
Strains QTR URINOTAMIMW{H{Y HACCPY (A § YW ( fﬂﬁgfﬂt@q
RnafinunsSaniyl Sawms proteolytic gmmttﬂﬁmﬁﬁﬁj@” A

ﬁmimmmu‘}@mﬁmm:ﬁjs hfl ﬁvtg:mgmmsmmghmﬁmﬁgﬂ

The second ‘set (usually in toxin groups B, E, F, or G) produces weakly heat resistant
spores and is hon-proteolytic, usually producing no signs of spoilage when growing in food.
These strains are psychrotrophic, capable of growth at 3.3 °C. They are commonly found in
aquatic environments; the usual foodborne sources are fish and other seafood.

Audu (hogmisiah{quihdn BEF Y G) #i0asi spore s Sunsglignuw §4 non-
proteolytic i3 mﬁnmgm%sm"ﬁﬁﬁj@%’sm:ﬁg{] MiGjWisIah B AR UHMUNIY Strain 1458 A
psychrotrophic msmegmmmﬁmﬁﬁsﬂ fﬁ‘ﬁ'ﬂuﬂmm m,m‘ﬁﬁymﬁ nRdEIm Stﬁmtlﬁ'mfﬂ
giglisianuTansénd wanmuningmaR Shmuniyieiieig)as

B‘otulism typically occurs when an individual consumes preformed toxin in a food. The
botulinal toxins are heat-labile and can be inactivated by cooking. In rare cases botulinal spores
from food or soil can be ingested and grow in the intestine if the usual micro-flora is not in place.
Infant botulism occurs in this manner. It has sometimes been associated with the use of honey
in infant foods; however, it is now thought to be mainly due to infants picking up environmental
contamination, e.g., from dust or dirt.

Botulism iﬁﬁi?jﬁfﬂﬁgmisﬂm mfﬁmasmg@ﬁsgmm smﬁquﬁ mmmsﬂqﬁmmm
BANUIR S botulinal At sAyl WM GIT Y HUAYIMWMITESMUNY hAin
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In comparison to C/. botulinum, the mode of action of Cl. perfringens is quite different.
Food poisoning due to this organism is usually associated with insufficient cooling of cooked
foods or improper holding temperatures particularly in catering operations. It can grow rapidly
at temperatures as high as 50 °C. The organism grows to large numbers in the food and
produces its toxin during spore formation in the intestine after consumption. The toxin causes
diarrhea and nausea but is not normally fatal. The controls required are effective thermal
processing, effective hot holding or rapid chilling, segregation of raw and cooked materials,
chilled storage of cooked meat before consumption, and adequate reheating and hot storage
before consumption.

i) uIR)us A 84 Clostridium botulinum 115) 51 SRYM TGRS Ol perfringens AT
gEUMY MIUMIMIRWanIIMEMWis:ifsthinrsaSamng: anismn{pMAIUN
HUNIES yaganmadsiiivipt i ouivimigumumig Mo s o inhe ol ais]
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eI QA gIRINGY spore formation tmgmm:tﬂsugwﬁﬁmwgmg‘wm ANUUAMUSNA
tigthnymBsuRdjantied mipafSafnupimadiiniminguaviwivd gmn mi
AU SR EMn y chil thiings mi’mﬁmmﬁiﬁmﬁ iy S ogs mignga
chill ismIcEsant ysinusguns Samintgligiuim shmgj IAgAY smthﬁLmﬁ'ﬁ‘

In contrast to the clostridia, species of the genus Ba(:///us are normally aerobic spore
forming, i.e., they need oxygen to grow. Bacillus cereus also produces two types of toxins: a
very fast-acting emetic toxin which causes vomiting, and a diarrheal toxin. The former is very
heat stable and will survive cooking; the latter is easily inactivated by cooking. The organism is
commonly found in sail, vegetation, and raw milk. Food poisoning is frequently associated with
cooked rice and other starchy products, where the spores have not been inactivated by the
initial heat process and have subsequently been allowed to germinate and grow due to
inadequate handling and poor temperature control.

ﬁ WA clostridia [U1A ¢ genus Bacillus UIE M St aerobic spore forming AN {FIM1
HA msﬁmnmmm Bacillus cereus AR GAM ST Q1R 1Y fast-acting emetic toxin
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Unlike the other Gram-positive pathogenic bacteria, the sources of Staphylococcus
aureus are frequently human in origin, i.e., from the skin, nose, throat, cuts, and sores.
Consequently it is easily transmitted to any foods by handling and poor hygienic practices. If
the bacterium is allowed to grow in foods, it will produce a toxin that is stable to further heat
processing and therefore cannot be made safe again.

FSRoNOAMAIRTURER Gram-pasitive [UANTS Staphyiococcus aureus F siamsifly
ArhafusagRohingh [oy: Ondna igrys Satdidq inagighipinsumstninwiyn
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Staphylococcus aureus does not form heat-resistant spores and is more versatile than
other pathogens because it is able to tolerate a greater range of growth conditions. For example,
it is capable of growth at water activity values as low as 0.86; however, it will not normally
produce toxin below 0.92. Accordingly, strict personal hygiene is of paramount importance for
the control of this organism, as well as thermal processing and segregation.

Staphylococcus aureus §SUiRa spore iR UnHS §haiglis iwhmsugnn: ythhma
vhtRighig)a swantdahmoasShvgsanaginsyd 2a0inh s BpmAghmI
NaMAIMYEAEMNGANY 0,69 inshiamAmhwh§hdskdaminuimenngmnda
0,61 184 JigsiwHSwin g s Bmsant: SN STRAMUMIUER ANIMAMIA
gomichiminig Samiuiiond

The importance of Listeria monocytogenes as an agent of foodborne disease was only
fully recognized in the latter half of the twentieth century. This organism is important because
it has a high mortality rate in immunocompromised individuals. The fetus, for example, is
particularly susceptible; spontaneous abortion is a frequent complication of listeriosis in
preghant women. Listeria monocytogenes is widely distributed in the soil, vegetation, and
animal feces. It is, therefore, a common contaminant of raw foods. It is psychrotrophic, able to
grow at 1 °C, and proliferates in cool, moist processing environments. Production controls are
necessary to avoid environmental contamination of cooked foods during handling and packing.

1IN 8iS Listeria monocytogenes it mmAMASTRUR AnUMIAN SMIS AN
INMIMISiahmARAMUGHIMWISURIRIFV0 T aIMRMWIS AR ASIEN A SHM
U:mmmgﬁb‘t"jim:qgm%ﬁ posmMAafIgpwY 2QUNIAN QURMWERGGUIM:DA
i miagsihwhalhAmininaituianshdamuoistl listeriosis Gim:(g
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The expanding array of psychrotrophic foodborne pathogens, L. monocytogenes, Y.
enterocolitica, and non-proteolytic Cl. botulinum has drawn a great deal of attention to the safety
of perishable refrigerated foods. It is highly recommended that such foods be restricted to a
short shelf-life unless food safety barriers in addition to refrigeration are incorporated into the
food.

mianunismauR iR nAshigl &4 psychrotrophic foodbome pathogens L.
Monocytogenes Y. enterocolitica 8% non-proteolytic C. botulinum 1A §) m unk Zﬁ’mfﬁ MIWA
‘Gi‘j&“" nt?ﬂtmﬁﬁnfﬂmsmmﬁumm wimwnﬁ’ﬁ“ltm\]nh?m””ﬁﬂ ﬁLnfU]StﬂﬂS‘l
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Fooaborne disease outbreak is defined as an incident in which two or more persons
experience a similar illness resulting from the ingestion of a common food.

migaigiiistfmunt imsAanadmayfingiivesagfins uisaagupe:
Sudlpui)hmituuamusaimieguASHNUNIHYM 4

Food Safety and Inspection Service ( FSIS)-regulated commodities

iohagiimnsanmunt Sswhaygaiimiy (FSIS) IRuataRwEsm

Listeria monocylogenesin hot dogs and possibly deli meats - 7998/99 From August 1998
through early February 1999, a total of 100 illnesses caused by L. monocytogenes serotype 4b
were reported in 22 states. A total of 21 deaths-15 adults and 6 miscarriages /stillbirths-were
associated with this outbreak. The manufacturer voluntarily recalled certain production lots of
hot dogs and deli meats that might have been contaminated. The outbreak strain of /.
monocytogenes was isolated from an opened and unopened package of hot dogs (CDC,
1998Db). It was postulated that the contamination came from dust due to facility construction.

Listeria monocytogenes 181\ NBRA SHANGIRUMGUTIMAMS deli meats - F1EEC/
g8 MUNIeRUN §198E0 mﬁﬁn}‘tﬁafzﬁgz mocee tlnusdss 900 iRuURIGHInw
L. monocytogenes serotype 4b IRUMSNWMIANISIARIGESS VW1 SSSHARUIL WINA
- USAINMIW 9dNH ShMINARS DA/ MUV IR - IRumARgShmigigihis:
HakUnaESsmsp g usinatuis IaRA 8§41 deli meats miLﬁsgﬁmﬁUﬁ'?mﬂ mig:
18 strain L. monocytogenes (it sicamoithwigaimmhamuidnaic SargmussasiBais
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Listeria monocytogenesin deli turkey meat After May of 2000, 29 illnesses attributed to
L. monocytogenes were identified in 10 states. Subtyping of the patient isolates found them to
be indistinguishable by pulsed-field gel electrophoresis ( PFGE). A case-control study identified
deli turkey meat as the probable source of infection. The implicated manufacturer recalled
implicated product in December 2000 ( CDC, 2000b).

Listeria monocytogenes iS1ih deli turkey meat UU{iig 269 GWO0O niGgs e
TRMATSIYW L monocytogenes (FIMSAMNAHAENONISIGHIEESS 909 [UiAgthis
miR it gntnsimidmt nahSSHOHINSURRNWIRW pulsed-field gel electro phoresis
(PFGE )4 Misd ApIFTAIAN (AR 8 ajmsimdimah deli turkey meat AT{UANTSMIGAY [AVN)S
RUaiRuthueAshin SR lban m@JLﬁGJﬁHﬁ?@tmfags @000

Escherichia colf 0157:H7 in fermented sausage Commercially distributed dry-cured
salami was associated with an outbreak attributed to £ coli 015 7:H7 in California and
Washington in 1994 ( CDC, 1995). This is the first outbreak associated with dry-cured salami
as a source of £. coli 0157:H7. A total of 23 laboratory-confirmed cases were reported. All
salami associated with illness was purchased from a local grocery chain deli counter. Research
conducted with inoculated salami batter determined the £. coli 0157:H7 could survive the
fermentation, drying, and storage process.

Escherichia coli 0157: H7 181N G{pAhU IRuHIn SisAOWiuEnn: dry-cured
salami {§1 sfnﬁmﬁﬁsm‘l%m%tsjﬁfﬁ NUAMMUYBANIYING £ col 0157: H7 18113
California 8% Washington 181g19 & & (CDC, 1995)4 tS”ﬁE’ﬂ”ﬁﬁ RukigumAngtywi
dry-cured salami i uh{ua NISIYING £ coli 0157: H7 4 1Q) LU”NELI’HN qunﬁﬁﬁgiﬁtﬁﬂﬁé
RIUGSS WM HINSNWMINNT (A salami ARHATEUNASHSHGARINSImAUMANAN
AUYA Y MIBANENIE IR SITIGhiwiimivan: salami batter IR UM SARNAD
E coll 0157 H7 oI snsiiaghithimino mtmtgaéhﬁmhmmgaqm

Escherichia coli 0157:H7 infections associated with frozen ground beef in 1997, the
Colorado Department of Public Health and Environment identified an outbreak of £. coli 0157:H7
infections associated with the consumption of a nationally distributed commercial brand of
frozen ground beef patties and burgers. £. coli 0157:H7isolates from patients and the implicated
lot of product were indistinguishable by PFGE. A total of 25,000,000 pounds of ground beef
were recalled by Hudson Foods (CDC, 1997).

Escherichia coli 0157: H7 MIURINAR UM U /¢l 8# frozen ground beef 1S1g19 88
sfiyadnuamion: Shviapsisigggigmsannamigaidiuisising £ col 0157: H7
iRumadgthywlamnBimadiimmingagidunsionnwg $iu[uisais frozen ground
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beef patties 84 burgers4 £, coli 0157: H7imaiomigaAnn Sasut:muituansh{gins
UALNWIN W PFGEY fNGIMAIU WE, 000,000188 (AINS{UYMU{AGTYAT Mt W
Hudson Foods*
Food and Drug Administration ( FDA)-regulated commodities
iaudahmimi§h2ng (FDA) - Gpoisdsm

Salmonella Muenchen in unpasteurized orange juice In 1999, an outbreak of
salmonellosis was attributed to a commercially produced unpasteurized orange juice (CDC,
1999). A total of 423 confirmed cases and one death were reported in 21 states and three
Canadian provinces. The death occurred with an elderly male who resided in an assisted-living
facility. The unpasteurized orange juice was manufactured in Arizona and distributed to multiple
states and Canadian provinces under several brand names. Analysis of juice from an unopened
container, as well as a blender and some juice-dispensing equipment from selected retail
stores, yielded S. Muenchen. The outbreak investigation was unable to determine the source of
the Salmonella contamination. The contamination could have occurred in incoming juice
components or within the processing establishment.

Salmonella Muenchen tsinhsntnmﬁ RNl isigh gogse mi Gt 1gihisnf
salmonellosis (M siamga M inpoitudsasha iduhadagumangay (coc,
1999)9 ArFNIRUMSUENANIUGSS cumAn Srwianmngwn i Himsnwminnisigh
1]68s W9 §h wiswmamihnsiiEss mv mianUis:msiAnigiadim:yivamauya
tumﬁﬂntsﬂnﬁﬁﬂﬂmuswﬂ FnpoiRuSsmshdi pinsidasiigminam Shisanw
e b smpte umamniBsimuinp:aathiis A ’wﬁmnﬁqhi’uum%smémsﬁﬁ
n@UmZUnmﬂmefjgm@ shzummmnmwmmtmmnmmmhmﬁnw mmgﬁmﬁms
S. Muenchen mﬁﬁerHiﬁﬁmiij:tS:QSmUﬁﬂﬂﬁLUﬁmeﬁ’NUghmﬁ Salmonella MS1¢9 M1
sgumAmoiAnigiisighue ﬁ‘jmﬁ§ﬁﬁum yisighih:ansinigs

E. coli0757:H7in apple juice In the fall of 1996, a cluster of £. coli 0 157:H7 infections

80;,

was epidemiologically linked to the consumption of brand A unpasteurized apple juice. Upon
completion of the investigation, a total of 70 people with £ coli 0157:H7 infections were
identified. Of these 70 persons, 25 were hospitalized, 14 developed hemolytic uremic syndrome,
and 1 died. £. coli 0157:H7was isolated from an unopened container of brand A unpasteurized
apple juice. Further investigation at the manufacturing facility did not determine a source for the
contamination; however, it was postulated that contamination entered the manufacturing facility
on incoming apples since no other juices were associated with illness (Cody ef al., 1999).

E. col 0757: H7 R @nigie isiignind(f: g9 6 6 MICYRINA £ coli 0757: H7
amangmywihmipigdagubhaigihsiiuashajig isinuuniMinGuHIRaYS A
UGS s oA IR WSIEING £ coll 0157 H7 i st m Y RGInmusSagein 10MA
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IS VENA Hinsumsisdiung oenn msiigSidminamgissd hemolytic
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Salmonella Agona in toasted oat cereal In 1998, an outbreak of salmonellosis was
associated with a commercially prepared nationally distributed cereal (CDC, 1998b). This was
the first reported Salmonella outbreak attributed with ready-to-eat cereal. A total of 409
confirmed cases and one death occurred in 23 states. Salmonella Agona was isolated from
unopened boxes of cereal. Sample analysis of consumer and unopened boxes of cereal yielded
an average apparent infective dose between 1 and 45 cells per 30 g serving size ( Rosas Marty
and Tatini, 1999). An investigation of the manufacturing facility determined that the
contamination may have been attributed to the spraying of a vitamin mix onto the dried cereal.

Sa/mone//aAgonatsigh toasted oat cereal Qﬁ@@SSG is mi‘gztgjﬁ[ﬁ salmonellosis
AmAadshywihmisnowmunmifthugan:id (cbc, 1998b) 4 ts*’ﬁmm” X
Salmonella BURUY AR UM SIARSAD UELmEUHnnL”WUummmummuUﬁmnmSIL R
(ready-to-eat )9 nmﬂﬁﬁUn c0é& iufU(ﬂSUfT‘ﬂn ttﬂtij”WmﬂUUtUmSIﬁﬁtg‘jﬁtSinﬁm SS
BYM* Salmonella AgonaLm’mSantﬁmmLUHUﬁmmmuEUHSG“ISG]StUM ‘ﬂﬁrﬂniﬁg M
Higns SuHimUanhadsnsasifansigingaismighthatuhitumsoig:
9 1¢] GEImIUM gRsul mo(my ISMIgGUNSERY MINUHIRAIIUAIgARUAMSUNM
MITERINAIS: m'ounmmenmﬁimmmhssmwtmnhmummmafgm

Escherichia coli 0157:H7in deer jerky In 1995, an outbreak of £. coli 01 57:H7infection

was attributed to jerky made from deer meat ( Keene et al., 1997). A total of 6 confirmed and 5
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presumptive cases were identified. A deer was shot on one day, eviscerated in the field, dragged
to the hunters' vehicle, and hung outdoors for 5 days at ambient temperatures. After skinning,
the carcass was dismembered and trimmed by hand. A portion of the meat was cut into strips
and marinated in the refrigerator. Following marinating, the meat was dried in a home food
dehydrator for 12 to 14 hours between 51.7 °C to 57.2 °C.

Escherichia coli 0157: H7 deer jerky 1S1@1 9 & £ & MI 1§ MISMITYRIYING Escherichia coli
0157: H7 (/I SIAANBANANGMS (Keene et al, 19979 A1 vt s © MSUNA
3h dig)a pimsANNGY MeMSywWApUEHInSAN MR UIsigyw Wiwpinsaiswa
tmjhgﬁmmm%m Awi A wun SiuATHAUNM Shasagusiainmamiw:nn ¢ig
iigannmadgiimy unofidmangiow iagn smagipinsmagudSiom Shaulan
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Environmental samples of the equipment used to dismember the deer and remnants
of the deer skin yielded £. coli 0157:H7. All outbreak associated E£. coli 0157:H7 isolates from
the jerky, uncooked venison, equipment, deer skin, and human patient isolates were
indistinguishable by Pulsed Field Gel Electrophoresis ( PFGE ). Recovery experiments found that
E. coli 0157:H7 could be recovered from experimentally inoculated and dehydrated venison
meat.

pamavTansiseuninhitupinsifilidiunvagms Shannaisiagnugn
MSUMMANWS £ coli 0157: H7 4 nmﬁm IMNAelsy £ cono157: H7Lm’£ﬂSt M
aNG MUNIRANGI & 2UAIAN TRg)A S’m-i BRAGsmoiukioAMSIMW Pulsed Field Gel
Electrophoresis ( PFGE ) m:ﬁtmms’@ﬁsjhimmsmtw@mmmﬁ E. coli 0157: H7 MGl
msindmigiiimisamaitum sua: 811 dehydrated venison meat

Salmonella Enteritidis in shell eggs During the last 15 years, there has been a dramatic
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rise in the incidence of S. Enteritidis ( SE) infections in humans worldwide. In the United States,
SE emerged as an important cause of human illness in the 1980's and 1990's. Data from the
CDC shows that from 1985- 1998, there were 796 SE outbreaks that accounted for 28,689
illnesses, 2,839 hospitalizations, and 79 deaths. Of the 360 SE outbreaks with a confirmed
source, 279 were associated with raw or undercooked eggs (CDC, 2000a). A number of SE
prevention measures have been put in place in recent years in order to reduce the incidence of
SE egg-associated illness. On-farm control programs, egg refrigeration and labeling regulations,
consumer and food worker education, adoption of the FDA Food Code in states and localities,
in addition to improved surveillance, will contribute to the decrease in the incidence of SE egg-
associated illness.

Salmonella Enteritidis 1SR f0UR AR HGIRINU 94 GRIM WIS SMIASIGH
dhh@ﬁ%smnﬁmﬁﬁ%smxghﬁﬁ S. Enteritils (SE) SimsvsaypisigAuianinmg 18l
NNIRIILTS SE msiusiommuginamnsywistiivausagsigiosco Sugiogeod
§sSwh coc msuinmaUigioecd- 9e&c wmsmig:if sE 6ss nevaimh iRnms
é§s wE,peenA nsthislu§ingdgs b,cmeA §ﬁ€ﬂ$ﬁ'ﬁmﬁ ENRY ghoinmym
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Salmonella spp. in cantaloupe Since 1990, six outbreaks of salmonellosis have been
attributed to cantaloupe consumption. The first outbreak occurred in 1990 and involved 245
cases attributed to Salmonella Chester reported in 30 states. The next outbreak occurred in
1991 and caused over 400 cases attributed to Sa/monella Poona in 23 states and Canada.
Twenty-four cases identified with Snimonellu Saphra infections occurred in California in 1997
(Mohle-Boetani et al, 1999). In Ontario, Canada, 22 cases of Salmonella Oranienburg were
reported in 1998. The next outbreak occurred in 2000, affecting seven states and yielding 43
cases of Salmonella Poona. The last reported outbreak occurred in 2001 and was associated
with 46 illnesses and two deaths attributed to Sa/monella Poona in 14 states. Following the
outbreak in 1991, the FDA analyzed samples of imported cantaloupe in order to determine the
prevalence of Sa/monella spp. These analyses determined that approximately 1% of the exterior
of the cantaloupes analyzed harbored Sa/monella spp. Also following the 1991 outbreak, the
FDA issued guidance to the retail and food service industries that outlined safe handling
practices for melons. The FDA reissued this guidance following the 2000 and 2001 outbreaks.

Salmonella sop ARTRATRYE OURIRAE 9 €60 mig:igiiisth samonelosis G§S DBk
| smmgﬁﬁmnﬁimﬁmwﬁm;ﬁ m:g:m‘jﬁﬁqhmét%mjhghgﬁ@sm Shwmns 68
weEnia IRURINSNWMIANIN Samonelia ChesteriSIRMIZESS M09 MIF:Rims
iRsigshigrmmWituifaigiialg 9669 TWUAMMUZjMSThy ¢ooAIAN IRUUR
1SIRINWEE Saimonella Poona sl lﬁmig Shmamihy Wu ArniRuEinsAdmtns
MIGRIYING Saimonelia SaphraiBi v SIRRIEIRISTIEMTWIEN Al E 9 8 R (Mohle-Boetani et
al, 1999)4 181 Ontario {U1§ IMAMNNSAIINER Saimonella Or‘an/enburgﬁ§s GIGE N Y
msnwminhghgiogecs migsighupimsiinigiughgivooo RukRFnuRmgsss
M SugringRn cmaih ISR Samonella Poona 1 mig:igighimwulRmsiAaigi
ANEIV009 ITWIRunsSyANTGSS ¢DNA S0 WA NSANUIMWANISR Salmonela
/'Doonatsigmgﬁgs 9G4 uUimig:igigugio g9 imubanmums S ugHisinms
imasTamatsmimisitusign atimutanidgistanasinimnannals Samonella
spo mﬁmﬁﬁms:msﬁmﬁmtsﬁﬁﬁmtmﬁsmmﬁwmsLUfmm omaIw iRuthnaigh
ANAZSIS Saimonelia spp. 4 UURMSMIGIgjMIsIgl 9889 muGanmuNi 81 2uBMS
mm?mﬁfmsﬁﬁn&z RN AY AN §%‘amhﬁggummﬁﬁ NMSFNUINAADNMIHGIA
AU WM N UIR R AIRY Y iIoudadhmuni Sh2usmsiomicusainnsiis:
iimunufinsmigadiughgivooo 81 vooo

Sprout-associated outbreaks Since 1973, 19 outbreaks have been attributed to sprout
consumption in the United States. More than 1500 cases have been associated with soy,
mustard, cress, alfalfa, clover, and mung bean sprouts. In 1997, the National Advisory

Committee on Microbiological Criteria for Foods ( NACMCF ) was asked by the FDA to investigate
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the issue of sprout-associated outbreaks and to provide recommendations (NACMCF, 1999).
The majority of the outbreaks were attributed to contaminated seed. The FDA published
guidance for the sprout industry to enhance the safety of sprouted seeds. The guidelines
provided information on seed disinfection with 20,000 ppm calcium hypochlorite, as well as
procedures for testing spent irrigation water for Salmonella spp. and E. coli 0157:H7 ( FDA,
1999).

mig:iRunneilamigngn aumkigiocnm mig:idiuiss o€ pimswgat
wsmad{masisiphmi sngmsiunigrnisiag aihthir 9200 msumadgShatanaiagh
mustard cress alfalfa clover §ﬁt§8fu‘ffwﬁ‘1 Qﬁgﬁ@ééﬂ] ann:agimidapsdidugan:
i§§w§m§fﬁnlﬁgmmﬁmmi (NACMCF) (im St 2jigmuGanmuni §h2wSidald)
igursanbugnismigitunnehlnngn Sugusginsanas manisismigaidi!
MSIARANGD MmUgRIRunsmicginad iIoudanmum Sh2usmsiomipuwmi
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Innsimmueapnagian:aga ibguiisaigmnisimugdidugngad imumind

innsimsg n’xﬁﬁmszﬁﬁmmhmﬁn‘n’nammﬁﬁmwa hypochlorite 10,00 0ppm ARG

a aSa

ﬁﬁSnmﬁJLmU'ﬁTNTnﬁJ'LUﬂS?nﬁJLH]U Salmonella spp 8% E. coli 0157: H7 #1514

Shigella sonnefin parsley Prior to 1998, parsley had not been associated with foodborne

o

illness. In 1998, more than 400 cases of shigellosis were reported in three states and two
Canadian provinces (CDC, 1998c). In each outbreak, fresh chopped parsley was sprinkled on
dishes or was mixed with the food item. A traceback investigation determined that a farm in
Mexico or four farms in California were possible sources for the contaminated parsley. The only
reservoir for S. sonnefis humans or other primates; therefore, transmission occurs through the
fecal-oral route.

Shigelta sonneiisiphih$&jw ysgio & ed Thsfw BstomAdgiywiadimun:
1G9 n{ﬁm‘DSSG EﬂSnmﬂNE shigellosis ¢ 0 0AIAN i sumig h?@tsﬁéfi%s m Shieq
“mmmuss v tsinh”n@ w9 BhSAW U Ipimsthanbos ypinsanwng
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Cy‘c/ospora cayefanensis in raspberries, lettuce ;nd basil Beginning in 1996, a new
foodborne pathogen and food vehicle were associated with foodborne illness. C. cayetanensis
is a coccidian parasite that was originally classified in 1993 by Ortega ef a/., The oocysts of this
parasite are believed to be extremely hardy and can survive harsh environmental conditions.
Cyclospora oocyts in freshly excreted stools are noninfectious and are believed to require days
to weeks outside the host, under favorable environmental conditions ( heat and humidity ), to

sporulate and thus become infectious. In 1996, a multistate outbreak affecting 1,465 people in
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the U.S. and Canada was associated with Guatemalan raspberries. This clearly demonstrated
that food could serve as a vehicle for this pathogen. In 1997, foods other than raspberries were
associated with illness. Five outbreaks of cyclosporiasis occurred in the US and Canada that
were associated with mesclun lettuce, basil, and raspberries ( Herwaldt, 2000). Prior to 1999,
Cyclospora had never been detected in an epidemiologically implicated food item. An outbreak
of cyclosporiasis occurred in Missouri in the summer of 1999 that was associated with the
consumption of chicken pasta salad and tomato basil salad. The food item common to both
dishes was basil. A leftover sample of chicken pasta salad was found to contain a Cyclospora
oocyst (Lopez et al., 2001).

Cyclospora cayetanensis S1ii raspberry £ J]'lﬁ S% basil ﬁ‘limﬁtﬁﬁtﬁ@h@@c‘;{%‘a
MAMIURGA §havmtm:8ﬁmﬁw'smsmﬁﬁ§ AEBURIMWYURMUNT C cayetanensis &
anAthaa coccidian IRU{HINSIARIFGIANATD A ﬁqhgﬁ@u‘DSSm I W Ortega et al,
fﬂmzﬁmtsmmnmnmms Lnfmsmmjmhﬁs 1N Ujmﬁiﬁl’mSﬁﬁf}\ﬂSfﬂmU?f}\ﬂSf-ﬂLﬁﬁﬂ
Cyclospora oocyts iR fUH) SLﬂUuﬂUutimﬂHﬁg‘:] Adsghie s tﬁ[ﬁf%ﬂ Stmﬁjﬁnﬁ‘mmimﬁw:
inuiBsigigintwguiisiabigm imuugeanuiapsiiomwin (Al §adidhy)
tﬁajmﬁmnﬁ]ﬁm: Wi hinwghy ghgiogeo migaidiismamiainunsignmy
iiphasdss 9,av e islwnigmivia SamammnsmAdshywk Guatemalan
raspberries ﬁf‘ﬂts:tﬂSU@@&hﬁﬁpﬂﬁﬁ‘mmUﬂimUtsiﬁm§fnuﬂSHwﬁJLmﬁmﬁUﬁﬁ§tS"‘1
151819 8 €61 :UMA{AIT raspberry BnSUmAAShywlis i mig: 1§jkistiA cyclosporiasis
Gss ¢ meiAatghisiaunigmivia Sa[uisumaminin mmsgmngshmﬁw mesclun
lettuce basil 8% raspberries Hsm‘DSES Cyclospora 88t Lni'mSIanmtS‘]nhf-ﬂUmtﬁL‘U

o
al

NAGHSHINANARNGHIGY mig,tgjhis cyclosporiasis M Sif Ig‘jhtsﬂgﬁ@ﬁm@tmwﬁﬁ@
9gee iRumangigiSamisgunsangniancms Shangns 1lkith: §4 basiv mumi
UM wuUYUANNNS:A basilt IAMAMGNRANGHSTR VIS U THINSIA
1’ﬁﬂfj'@t’ﬂmsg‘ﬁ Cyc/c;spora oocyst (Lopez et al., 2001)

L/;sz‘er/é; monocytogenes in homemade Lafin-style fresh soft cheese In the fall of 2000,
12 cases of listeriosis were identified in North Carolina among Hispanics who had eaten
homemade Latin-style fresh soft cheese purchased from local markets or from door-to-door
vendors (CDC, 2001). Of the 12 cases, 11 were women and one was a 7/0-year old
immunocompromised male. Ten of the women were pregnant, and the resulting Listeria
monocytogenesinfections resulted in five stillbirths, three premature deliveries, and two infected
newborns. The cheese was made from raw milk illegally purchased from a local dairy farm.
Fourteen isolates were obtained from patients, cheese samples, and raw milk samples. All

fourteen isolates were indistinguishable by PFGE, indicating a common link.
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Listeria monocytogenes 1§ Wik Lafin-style fresh soft cheese 1§11 ARG K : @)
w000 1S 9WAIMN 18115 North Carolina gﬁﬁtmnﬁaﬁéuﬂwmmmmjmfﬁ o suTima
e g S AR EMARAIARAUS gﬁgﬁﬁjﬁﬁ@:qwmg:qm phGinmy 9wAIh ¢
99 il ShgamyiniRumy nog mswﬁgmmaﬁm:m:gsw\pwﬂ (8 90917 §18
Rime N WMIgRIYING Listeria monocyz‘ogenesumnmijmi"f}vﬂﬁ EA WNURSESIAY
ie ShoumiGulifn WA msghy bwis:pimsamomiFmmhsmEiRumsFmithw
ZﬁjuﬂUmnﬁJMSGntm t”ﬁnﬁLﬁjnﬂ 9C{UIAG IRums fmﬁ U@Lnfmsssmmﬁ ﬁﬁag §Vi)3Y)
SuAiGah Mgl mAmAIGM 96 [HINSURRNWINW PFGE IRUINMA§ A6 sk
m.é §585 (Viruses)

Viruses are present in man, animals, feces, polluted waters, and shellfish. They are
transmitted from animals to people and from person to person. Hence high standards of
personal hygiene are essential. Viruses can sometimes be transmitted by foods contaminated
by infected food handlers, and they have been associated with a wide range of foods, including
processed food such as pastry dough as well as the more commonly contaminated items such
as produce and seafood.

?gfumsi@mms‘lghas‘mj g YR §angh Shaungihg nRtAghiugislusag
ShivsamAIFlusagnAIg)ad HInHSWnUgsARnEAmaTT smuliumooyie
HUNIMYIW: HAUAURMUNIRUNSIBING iiwma Afgmywihmumithifsyejudii
mtmi‘fﬁfgﬁuﬁt’ﬂ pastry dough ﬁ@ﬁi:’m-ﬂtmﬁﬁ\jﬁt j R Smiﬁqmmgtﬂﬁvﬁfﬂﬁﬂ?ﬁﬁm
Sheuniy(g

Viral gastroenteritis greatly exceeds the incidence of foodborne bacterial gastroen teritis.
There are several types of viruses but the greatest number of outbreaks are due to hepatitis A
and small round structured viruses ( SRSV ) such as Norovirus ( formerly known as the Norwalk
virus). Shellfish ( particularly molluscan shellfish) are a common food source contaminated
with viruses because they concentrate the virus from contaminated water during the filter-
feeding process. Despite this, much less is known about the incidence of viruses in food than
about bacteria and fungi. This is because viruses are obligate parasites; they do not grow on
culture media or in foods (food is a vector only ). In addition they are very small and therefore
very difficult to detect. However they tend to be readily inactivated by heat.

Shmnanzimei)sifsidafmnAnigiiis foodbome bacterial gastroenteritis4 Tjay
mifsiuine Gigdssa:gutdafihwaniatlimaiduiping A Stivmaldumsios
AIESHE0 (small round structured viruses (SRSV) ) §G Norovirus (HgS{RIMSIAANUTE
Ti60 Norwalk ) ajﬁ fUY1$ (thiiteusy molluscan shellfish) nuﬂLUn maumumfﬁ NHSHEA
wInA WA gy uRIEINAR AR gARRGIRIN mmmmx filter-feeding IU
m:ﬁfntihhtszﬁ msmisgm@fﬁfﬂuqn?gmmgﬁémmumms “@"mﬁmntm Shwjnﬂ
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M. & NNESE S{BEHESN (Parasites and Protozoa )

The larvae of parasites such as pathogenic flatworms, tapeworms, and flukes may infect
man via the consumption of the flesh of infected pork, beef, fish, and wild game. Examples
include T7aenia saginata (beef tapeworm), T7richinella spiralis (nematode in pork), and
Clonorchis sinensis (trematode or fluke from Asian fish). Prevention of parasite infestation is
achieved by good animal husbandry and veterinary inspection, along with heating, freezing,
drying, and/or salting, the most effective methods being heating (>76 °C) and freezing (- 18°C).

ﬁgﬁs parasites MM HURTEAN QA flatworms tapeworms §4 flukes TR UM GERIFIESAY
My MIvTMAMGEGRMNGHA MGIm (A IRUFRIYINAY 29 VIAN JYNS Taena
saginata ( ﬁ% {6NGSM ) Trichinella spiralis (nematode tmg“ﬁﬁﬂﬁ[jjuﬁ) 8% Clonorchis sinensis
(trematode 4 fluke IRUESISIAR{AMA )9 mmmmmhﬁjfﬁmhf{’q*mmsmwmﬁnwm
Sy (good animal husbandry ) SRHAMIAGUNINGjuthywAy MuG2jHMmA
miggyn S/ymiena Wiwin iR swRgmns “ujﬁﬁﬁ gi (>R9HININ) Sh
[AMA (-9GHINI)Y

Protozoa such as Toxoplasma gondli, Giardia intestinalis, Cyclospora cayetanensis, and
Cryptosporidium parvum produce encysted larvae which subsequently infect man on ingestion.
Infected meat and raw milk serve as the sources for Toxoplasma, whereas raw milk and
contaminated drinking water are the sources of Giardia, Cyclospora, and Cryptosporidium.
Human infection can also be contracted by direct contact with infected pets and animals.
Protozoa can cling to the intestine and form oocysts which pass out through the feces. These
oocysts are resistant to chemical disinfection, but can be inactivated by heating, freezing, and
drying.

Protozoa ﬁu G W Toxoplasma gondii Giardia intestinalis Cyclospora cayetanensis Sk
Cryptosporidium parvum SiRa M STBRRIAES (R A sithwipnugomnidn) iRuvamo
INWERARUYSagjIsiin mggmmmumﬁ%ﬁmmsgﬁ Sudnihamisliliat{paniue
Toxoplasma Ginnannitnsimim §h3aRaldumsERINARMM{UANIUAT Giardia Cyclospora
84 Cryptosporidiumd MIGHIVRESAGAMTIAANS wmiInAsinUhywasddy 8
RIBERINAY Protozoa MEIMRhUSHIM:)S ShUIRaMSth oocysts IR UFHMBI: ANYAY
Oocysts giktssnsmnnsSamivguivnahwadan(y GigmopinsiiHungint
nrgl Mg amn Sminyn

While most causes of protozoan parasites are waterborne infections, contaminated

foods are a possible vector. A large outbreak of Cyclospora was traced to fresh raspberries
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which had been sprayed with a pesticide mixture that had been prepared with contaminated
water (Herwaldt and Ackers, 1997).

Protozoan parasites MAI S SAM@AMIURINaSA stlwmimingAfhio SR Mo
iRamsaiini mig: Bis Cyclospora R Ng19184 raspberries [ﬁdﬁ'ﬁ UM SIAN N
tt’nwmpw‘gﬁmyumgnj Ruginsm LIJE’ﬂHuLUG IRUMSTYRINA (Herwaldt and Ackers,
1997)9
M.9 Prions

Prions are transmissible agents, which are characterized as misshapen normal cellular

* o

3

a
A

proteins that cause disease by initiating abnormal folding of normal cellular prion proteins in the
brain. This in turn causes destruction of brain cells leading to the formation of microscopic holes
or plaques in the brain tissue, giving the brain a spongy appearance. Diseases caused by prions
are known as Transmissible Spongiform Encephalopathies (TSEs) and this group includes a
range of human and animal variants.

Prions AMAAMIRUMNCTERINAIRUEINSAMNAS fimOm{yIndsayminm
sAMU RS R WO TR WM U YWY simamitunsaanaymis]
ANgIANY AQISIUAM NS MITHMIM M AN LIS 2 sMIvRagpiuniis
HLnCJﬁJ\jS yus: tsﬂnﬁmmﬂamhp iR Uiy EUZJZInJ][USﬁUﬂﬁ spongy nai UM
YAl prions Bt SIaAN U Transmissible Spongiform Encephalopathies ( TSEs) §ﬁ[ﬁH
ISEUUMNUR UIEUEUESAS Shg

The most famous TSE from the point of view of the global food supply chain is Bovine

&

Spongiform Encephalopathy (BSE) which was first detected in cattle in the UK in the 1980s.
This new disease had originated from contaminated meat and bone meal fed to cattle that
contained prions from the sheep disease, Scrapie, which had been known for many years but
previously thought incapable of crossing the barrier between species. Contaminated meat
products from infected cattle entered the food chain and led to a further new human disease,
variant Creutzfeld-Jacob Disease (vCJD1), i.e., the disease had jumped the species barrier
again. Whilst stringent controls on the beef supply chain were able to bring the diseases back
under control, around 200,000 cattle contracted BSE and, to date, approximately 200 humans
have died from vCJD.

TSE fijrunentsaigayjs: TS‘EZ\] %ﬂ it imﬂﬁmmiﬂnmﬂﬂn Bovine Spongiform

£ (3]

Encephalopathy (BSE) iR uigimsiandes 8”1 ﬁfunmLnUtsﬂULﬁﬁmﬁmnmnmming

o

RI9EG0Y ﬁﬁﬁts:mswnmnﬁnummm gh na sﬁ bone meal fed 1§11 UMK UBISHA
prions fsﬁﬁiﬁjﬁfﬁ IS Scrapie i RU{HID SinﬁﬂﬂJMILﬁsmﬁnttﬂw UtS”‘lmmUSIﬁ
AntEsmoghbin:uinswpemd RbaRuacgalim (T iRughgughieguing

9

muni $hSanstiidywig)avaysagAulpug it Creutzfeld-Jacob (vCID1) §H0
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A recent study of human pathogens ( Woolhouse and Gowtage-Sequeria, 2005 ) produced
a count of 1,407 human pathogen species, of which 177 (13% ) were described as emerging
or re-emerging. Whilst only some of these will be associated with food, the sheer numbers of
emerging pathogens demonstrate that there is no place for complacency in the protection of
public health. In the past 25 years several prominent food pathogens have “emerged” as
serious threats to human health. These include L. monocyftogenes, E. coli O157:H7, E. coli
0104:H4, Cronobacter, and the prions causing BSE and vCJID. This is an important lesson for
food safety professionals who should expect the continued emergence of new foodborne
microbial pathogens in the future. Continued diligence on the part of microbiologists,
epidemiologists, and HACCP teams will be necessary to quickly identify and control new
pathogens as they emerge and this illustrates the essential requirement to keep knowledge and
systems up to date.

migAng IRfmAnIvkERIuaAIE§ Y (Woolhouse and Gowtage-Sequeria, 2005) M8
Aagfuidusagnstss o,coning Mauudl guis: oan (9mmaiw) msninso
gﬁqﬁthtUanu (‘WﬂﬁuSSfﬂn{‘mUﬁmMUﬁJHSﬁj\jtumnmﬁi“’“fﬂm Sk
ing)4 enn: mmmmmsmqmu§St$@nmmms,mumnmgmqwsﬁgu
anmivitiiduAgkinsifsnsuinmifsnsimnakmimimiaeme
ANMIANIED ARIW N E‘JG’@ @nmiﬁﬁmﬁgUmUﬂi‘mt[ﬁSfﬁﬂJG‘ISIn‘jGi@ fﬁmmsuﬁm
DinsuituapuAinhENaemayS g gﬁétszgams L. monocytogenes E. coli 0157: H7
E. coli 0104. H4 Cronobacter 8% prions IR (UUAMU 3]t S BSE 84 vCIDY 18 :ﬁ‘mtﬁtf‘] S
ﬁffméfuﬁcﬂt’faﬁr’]m@ﬁqfﬁmmgummﬁﬁm@ﬁﬁﬁt’n§ﬁmS'mﬁﬁmgjht’nusmjﬁ%smﬁmi
UﬁﬁﬁﬁﬁﬁanLmﬂﬂﬁmtanm%ﬁﬂ vgmnaspuinpunyisiligasin wfﬁﬂLﬁJ HATSIEN
gmanaana SRy HACCP fhomophmifnnangugnan Samiptpamauitd
unam Ul wislinuhiuciomyn ttﬁw:ﬁ;ﬂts:Ugn@ﬁﬁwmm‘imétﬁﬁjmyﬁtm.ﬁﬁ
w8
m.d gaacusesing

Many of the pathogens mentioned above affect both humans and animals, i.e., they are
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zoonoses. Within the global food supply chain we need to consider animal pathogens both from
the point of making food animals ill and unsuitable for human food, and for the possibility of
introducing pathogens of concern to humans into the food supply. To control these issues we

need to understand good farming practices and animal husbandry techniques but also,

Wuiiidtws ALY &9 ool MENHAIR RN OUIGATG NN



TenansuignisnAnia wAshiynyAGSdhmung

crucially, to ensure that food being manufactured for animals, i.e., animal feed, is also safe for
consumption by the target animals.
mAluhBAmifsidumsiuntatifnsadinouditusayg Sy inufmnga
Zoonoses 1 1S1pkig N AGAGAYUMUTIAANIANA idhgidonamafmamivhtifug
muiw:aidnQRfidmig 2 ugad Shmndsuvigjupimumnuaysa) Sauipu
mgmm‘i’smfnﬂsﬁﬁﬁmﬁmmﬁﬁﬁmﬁgﬁ§ﬁ~asmgtsﬂﬁhﬁfgﬁgﬁtmjjﬁmmtﬂ mgigimi

Q

pUpRu ARIslhpiw s immsianaayy Shuignisbfivag GisAnsanins
g mdrumiginsklaupiag §o n’nﬁn“nmg%mimSﬁﬁﬁmnmmﬁmﬁﬁm{jétm:
UgImGaiRe

This is a specialist area of the food supply chain and producers both of animal feed and
food animals need to ensure that they have sufficient expertise and information to identify and
control all relevant hazards. Several guidance documents have been produced by national and
international bodies to help outline the issues and standards required. These include the
FAO/WHO reports, Food Safety and Quality as affected by animal feedstuff ( FAO, 2000 ). Animal
Feed impact on Food Safety (FAO/WHO, 2007), and the Guide to Good Farming Practices for
Animal Production Food Safety (FAO/WHO, 2010 ). In addition, the US FDA is active in providing
guidance for the sector via its “Center for Veterinary Medicine,” at the time of writing, the FDA is
working on draft guidance for industry-Ensuring Safety of Animal Feed Maintained and Fed On-
Farm-which is expected to be published in 2012. These guidelines should provide useful
information for identification and control of hazards in the animal feed and animal production
links of the global food supply chain.

is:AmismisigunARGG ﬁgumtm: ShuARUaRug Sahwg §hHﬁﬁEﬁﬁ§gU
mumigimImimIhgaiansinm SHAANSEHUMSIRGIANNE SU{AUERN MDA
iummnﬂS“l tlnfxﬂﬁS”ﬁﬁ[LﬂSﬁHwUS SLnftﬂSwEUmfnLUm TSthi SﬁHSimmuﬁ[juwﬁ
sinAU SHadhiduRimig Ghisums IMWMIANTUATHYMI FAO/ WHO HR mi
ﬁﬁﬁmmmﬂﬁmmi ShannmniRumEut:muidanug (FAO, 2000) #Enudahwgisl
IO IRMNYUMUNT (HRMI FAO/ HMigemndaninaAgiwoon ) Shmiansiahmig
ﬁfi‘ft’gsngmimt}mms;igﬁﬁﬁmmgumunﬁsﬁn?ﬁﬁgmg (FAO / WHO, 2000) 4 i¥eufiis: Us
FDA §ﬁ‘2mﬁmm‘?ﬁmﬁggﬁmrﬁ"n}mﬁmsﬁmmﬁ?rﬁwts:mmw:ag}e@m «“UNJINg)»
waigsisiabmuguigd FoA Andifmndivofimnsiumuineaimaaapnaydime
mm%fﬁénﬁnﬁmﬁ §Mﬁ giglasdsitu{aimsim:nyisighguoow
imumiInninn s kIS A mLmLmﬁ§mmﬁﬁﬁmsﬁmﬁmﬁﬁ§m@m ShipUAR
imeiAisighdanag Sii Lfmﬁgmigi’ﬁ m@ﬁﬁ‘t’a;mmﬁﬁﬁﬁmmﬂhmmfﬁﬁmmm
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.G Ss5855I8ER (Mycotoxins)

Mycotoxins are produced as secondary metabolites of certain fungi and can cause long-
term carcinogenic effects at ongoing low levels or short-term acute toxic effects at high levels of
exposure in food. Acute effects are rarely seen in the developed world but may be seen in less
developed countries where resources are limited. Mycotoxins are normally considered under
the category, chemical hazards, although they have sometimes previously been regarded as
biological hazards because they are products of microbial growth and, in fact, were listed in this
way in the previous edition of this book.

Mycotoxins Lfm’m g n‘?ﬁmmﬁfjnﬁmu mt'wsj%s fungi akalth) 'r'ﬁ Shmoul 2]&!1 :
18l nLUn8ﬁﬁSw£UU mmtﬁ U StS‘]nhi—ﬂUm“l RUU: mEUnUnUﬂm{ULnfm Sthmttﬁmfﬂ
Ay StS‘]n{ﬁLUtG fu'ﬁnigjs tm-ﬂGLnftﬂ SmﬁﬁmtuijﬂtS‘]nhLUtG ﬁjﬁnigj SRociRuh
[UANESMSNSANNAY BIYM Mycotoxins i Sial uAMIMBIUIAGIM:HAAT 191:8h
INUg:EIm smmnsﬁfnmt'p mnaﬁufﬁﬂ]ﬁjntmw tmwﬁmtnmntﬁﬁmﬁﬂ? Rouism
R B INg wmiiaRimso ourptsiqﬁ”witmoqgamswjﬁﬁ‘hs0‘1

According to the "European Mycotoxins Awareness Network,” any crop that is stored for
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u
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more than a few days is a target for mold growth and, therefore, mycotoxin formation, and this
can occur both in tropical areas and in temperate regions of the world, depending on the species
of fungi. Major food commaodities affected are cereals, nuts, dried fruit, coffee, cocoa, spices, oil
seeds, dried peas, and beans and fruit, particularly apples. Mycotoxins also enter the human
food chain via meat or other animal products such as eggs, milk, and cheese as the result of
livestock eating contaminated feed. They may also be found in beer and wine resulting from the use
of contaminated barley, other cereals and grapes in their production ( http://www.mycotoxins.org/).

IUNdigimy «European Mycotoxins Awareness Network> & mﬁmim SIANGAH Ut
ineuthiafi GigADmu T MIA N ASTUAT mold §igUTwmivias{u mycotoxin
Shugnissmoifmigidinisighdusighn Ssidnapmadusisinaninaitumiwid
(UIASES fungit RTINS TRUIE skt s mUATmUnmd (munsthiuhigind
fyn miy mmi IA)RIG 0 (MUTUR Ul fianAg A Suasiannig)t §higind miie
131054 Mycotoxin AG UARTZIAIINAMUMIUATYS MBI ANG YR ARUAEIRMIG)E §oM
& Grtham Shadew fﬁ‘mmmgﬁmmﬁﬁrﬁaﬁtmﬁén‘fﬂfﬁ ST STYRY mﬁtﬁ%mﬁwms
tﬁiniwmmSIS“]nﬁLﬁﬂtUji Sﬁ{jmﬁﬁiﬁi iR mUﬂmmUnm”ﬁiLULm ﬁJIﬁUﬁm 8 §h
¢mhnwyng an RAYIURIOAIA (hitp:/www.mycotoxins.org/ )9

Most mycotoxins are very stable once formed and will survive further processing,

_83;

including high heat processes. For these reasons prevention of entry into the food chain is key

to protecting public health and most food industry controls with be around prevention of mold
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growth during cultivation and storage of crops, and rejection of mold contaminated materials at
early stages in the food chain. However, poor storage at any stage in the food chain could allow
mold growth and mycotoxin formation so it is important that susceptible commodities are
handled correctly.

Mycotoxmsmmwsmsmmnmhxsﬁnmmﬁ mg[ﬁh ttﬂtﬁf—ﬂuimﬂsmsmnts*lnh
Ridnimiialy junsiiahimuhwniglgasd mmmmaﬁmmms.m”‘uimmigmmgh
igeunAMUMIAThAS sARMIMIMIY 2MAAN@IAN: ITTW M PNRYYURNINIMAIFS[AUAN
1O MIN RN RITU R mold phaginumig: §ﬁmifgﬁ9'ﬁﬁmﬁ §5m:msmmi§‘mﬁ‘tﬁa
B sthi mod isidamAmuByhisigguinamumig i :diamathwmigatadsms
ssindR amAmuamywisiejuin AYUMUNIMCHS INA AMINAAN STV mold §imi
vifa mycotoxin Bigshai 18 ameii méémm WM HIMIUAUR JmsfviRi

Mycotoxins are the subject of ongoing study and risk assessment at national and
international levels and legislation on allowable levels in food commodities is seen in many
countries. However, like other chemical hazards, the legislative values vary among countries.
This might be due to differences in national diets but these differences mean that food
companies exporting and importing susceptible commodities need to take particular care with
mycotoxin prevention and control. Because of the potential severity of chronic exposure to
mycotoxins, it is generally accepted that amounts in food should be reduced to the lowest levels
that are technologically possible ( www.mycotoxins.org ).

Mycotoxins Ath{UmSUgisMIApIRUANMUS ShmimwaigimSAwisihami 8§k
nLHnHSimn ShUﬁUﬁmn[ﬁnmmHSm ?L]mSISﬂﬁ mUUf-ﬂUmtmnhUanUthumL S
i sinhamAhwARcthipm:hAfERisie)a alys ngtmﬁaumLUtemtwghﬁﬁ s
mez:m% AMmIsS: i—ﬂUUﬂmmHnﬁ”’maﬁJQESiUUi—ﬂUﬂit’nﬁ ﬁtgmmamgmmsomséw‘m
LqHU]Sig’Ui—ﬂUmthm shmqmtﬁmmwggmmtm, Gsmmiwﬁﬁfgj&ﬁfﬂﬁ mﬁwmmqw
mimims Sumian§a) mycotoxing ihwaniamngsgisumsnismitmuiiiigl 8k
mycotoxins mgmmg guwAthUTm AnmuMIgiaEinsmavgwRuABaauitamuiiy
mﬁiﬁiﬁmsmﬁﬁ ‘g” SN (www.mycotoxins.org )
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The following notes provide some general information on some of the key mycotoxins of
concern to the food industry. Further, more detailed information can be found in a range of
sources, such as the publications of the European Mycotoxins Awareness Network (EMAN ),
which offers a range of factsheets on different mycotoxins plus useful publications on application
of HACCP to mycotoxin control (see “Expert Factsheets: HACCP-Prevention/Control” on the
EMAN Web site at www.mycotoxins.org). In addition, the FAO/IAEA Manual on the application
of the HACCP system in Mycotoxin prevention and control ( FAO, 2001 ) offers useful examples

of HACCP application plus further back ground information on mycotoxins.
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AMNARMUARMERUSIAN Sy wigsHing: 218l mycotoxins IR UMS
mIWIEGIm: 2 AYEUIMUNTY Aansuauiguig)amogimsmndmisiatuand
S SHEmmMIm YRy liJIUﬁ:}ﬁ'{'U sAMMuASEHER Mycotoxins (EMAN ) 18 mgméimgﬁﬁ
mithiS s & mycotoxins I{JRIM JEARMBN NYRNWIRUD ST {UIUNE S aFimin st
HACCP ’GimzmiLﬁﬁLﬁhmﬁqm ( ﬁgﬁiﬁ fU «Expert Factsheets: HACCP-Prevention/Control> on
the EMAN Web site at www.mycotoxins.org )4 160 U 1S mﬂﬁfﬂfﬂ,ﬂ SﬁIUf{IHQmi FAQ / IAEA
A AMIHSInUNg HACCP almiuinT SM{n N’ H] Mycotoxin (FAO, 2001) BRISia1ninn
DS UIn s SiSATE HACCP YAgERREN Sy SISl mycotoxins

( 71) Alflatoxins

Most countries have established regulatory limits on the presence of aflatoxin. These

2D} &C3

mycotoxins are produced by Aspergillus flavus and a few other molds growing on foodstuffs.
There are six aflatoxins of concern, four of which (B1, B2, G1, and G2) occur in various foods,
and two of which (M1 and M2 ) are metabolites found in the milk of lactating animals that have
eaten aflatoxin contaminated feed. Aflatoxin Bl is found most commonly and occurs in
groundnuts and in grain crops, particularly maize.
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Aflatoxins normally contaminate c;ops during the growing or storage periods. During the
growth period, the aflatoxin contamination risk is increased by those environmental conditions
which stress the plants and allow contamination with the mold, for example insect damage or
drought conditions. Poor storage conditions, such as dampness and humidity, will increase the
chance of unacceptable contamination. In order to control aflatoxins in your products you must
understand the risks associated with each raw material source and with storage at your facility.
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(€ ) Patulin

This is a mycotoxin associated with fruit and fruit-juice products. Produced by several
Penicillium spp., it is considered to be a carcinogen, and high concentrations may cause acute
effects such as hemorrhages and edema. The presence of patulin in food products is normally
associated with the use of moldy raw materials, and this can be prevented by building effective
control measures into your HACCP system.
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( A/ ) Deoxynivalenol (DON )

This is a member of the fricothecenes group, which is of particular importance because
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it has been found in grain crops worldwide. 7ricothecenes are produced by a range of different
fungi but particularly by species of Fusarium. Vomitoxin is known to cause toxic effects in
animals and human illness has also been reported. It is controlled through legislation in some
countries where there have been particular problems and, alongside other #ricothecenes, is the
subject of further study at international levels regarding toxicity and safe levels in foods.
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(W) Fumonisins ‘

Produced by several species of Fusarium, fumonisins have been linked epide-
miologically to esophageal cancer in humans and have serious toxic effects in some animals,
particularly horses. It is most commonly associated with maize, although it has been found at

lower levels in other crops, such as sorghum and rice, and must be controlled at the commodity
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M.8 Marine Toxins ( Fish and Shellfish Poisoning)

Marine toxins enter the food chain through the contamination of shellfish and fish by
toxic dinoflagellates and diatoms and through the growth of certain strains of bacteria in fish
products. Key problems are seen with filter-feeding shellfish such as mussels, oysters, and
clams, which concentrate levels of dinoflagellates in their tissues whilst filtering seawater for
food, however the consumption of dinoflagellates/diatoms of concern by fish species can also
result in disease.
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The majority of issues involving marine toxins are associated with raw material supplies,
as the toxins may be present in fish/ shellfish from contaminated waters ( e.g., during red tides).
However formation of the toxins related to bacterial growth, particularly in Scombroid poisoning,
can be prevented through adequate chilled storage of fish following harvest. Fugu poison ing
can only be prevented through correct removal of the organs concerned so this will remain a
high risk food.
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Pesticides are any chemicals that are applied to control or kill pests and include the
following:
Insecticides
Herbicides
Fungicides
Wood preservatives

Masonry biocides

Bird and animal repellents

YV V.V V V V V

Food storage protectors
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» Rodenticides
» Marine anti-fouling paints
» Industrial/domestic hygiene products.
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Pesticides are used in a wide range of applications all over the world-in agriculture,
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industry, shipping, and the home. The use most relevant to food safety is in agriculture but
contamination from other sources must also be considered.
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In agriculture pesticides are used during production to protect crops and improve yields,

and after harvest they are again used to protect the crops in storage. However, not all pesticides
are safe for use in food production ( for example, some of those used for the treatment of timber )
and even those that are safe for food use may leave residues that could be harmful in high
concentrations. To overcome these problems most countries have very strict control of the
pesticides that can be used and on the residue limits that are acceptable. These are set through
expert toxicological studies and are normally laid down in legislation.
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From the food safety point of view you need to understand any pesticide risks fr|om your
raw materials at any stage in their preparation. You also need to know which pesticides are
permitted for use and what the maximum safe residue limits are in each case. Control can be
built into your HACCP system to ensure that the safe levels are never exceeded in your products.
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In addition to raw materials that have direct pesticide contact, you must also consider
the possibility of cross-contamination with pesticides at any stage in food production. This could
be cross-contamination of your raw materials or it could happen on your site, e.g., from
rodenticides. These issues should again be consid ered as part of your PRPs.
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MN.99 mgﬁjﬁi‘iﬁ (Allergy)
Some food C(;mponents can cause adverse responses in sensitive individuals and these
are commonly described as allergies or food intolerances. These reactions can range from mild
to extremely serious, depending on the dose and the consumer’s sensitivity to the specific
component. Extreme anaphylactic responses are seen in individuals with severe allergies. There
are many mechanisms causing adverse reactions to foodstuffs. These include:
» Immune mediated
- IgE immediate reactions (true allergy)
- Cell-mediated reactions ( gastrointestinal tract mucosal damage )
- Unknown and poorly characterized
» Nonimmune mediated
- Enzymatic abnormalities
- "Pharmacological-host interaction” effects
» Behavioral/psychological effects.
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An important point here is that most adverse reactions to foods (also known as food
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hypersensitivities ) are not caused by reactions involving the immune system, thus they are not
true Food Allergies; however, the terms food allergy and allergens are widely used in the food
industry and allergens will therefore be used here to describe materials capable of causing and
adverse response.
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Allergens are normally considered under the heading of chemical hazards since it is a

]

chemical, usually protein, component of the food product that causes the response in
susceptible individuals. This is clearly an issue for concern with respect to protecting the health
of a specific sector of the population. In fact the population levels affected are considered to be
approximately 2% of adults and 7% of children; however up to 20—-30 % of adults believe that
they are affected by some sort of allergy or adverse reaction to food. Common allergens of
concern include:

e Peanuts (groundnuts)

e Tree nuts

e Eggs

e Milk products

e Shellfish

e Fish

e Soy/soya
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e Wheat.
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e Tree nuts
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The above list is often described as the “big 8~ allergens due to commonality of
occurrence. However, allergens of concern vary across the world depending on the
susceptibility of populations to different materials. A good example of this is lactose intolerance,
which is linked to an enzymatic abnormality. However in this case the abnormal situation is to
be lactose tolerant since it is normal for mammals (including most humans) to lose the
intestinal lining enzyme lactase after early childhood, once the young have stopped suckling.
In fact approximately 70% of adult populations worldwide are lactase deficient but most people
of northern European origin have a (dominant) genetic variation that allows lactase to persist
into adulthood. Thus they can drink milk. However, after intestinal disease, lactase deficiency
with lactose intolerance can develop either transiently or permanently.

Urﬁmmnﬁmi{]wﬂmimsnnhmfnfnmfsjﬁmjgﬁﬁ <GH IMWAIEMNEEmIsSmI

RaIgaY 19 Lmﬁmnmtsvjnm\;mmmwmmzmmsﬂ9mﬁnnmmmmwmtmmnmuj
¢ ¢ UIRI|A . meumusmm 5nmmuﬁiﬁ‘jﬁﬂ”ﬁ thﬂmﬂumﬁwﬁmjﬁis §im? lactose
intolerance IR (RN SANIMUIFI SumnBsnymisiiaiyd i sunhamisindaianiss mo
gsuphfmnnsisgpAmeu it?nwmﬁﬁmﬁmsjﬁmﬁgmmmﬁﬁ§ﬁmé (R Y]
mands) ghmimdvhpwnorhdvepimaisipimesaaiqsumn Sushinutiomgh
nstialy thatahuthasinmiwisigAhfanimnawnnn nomaiw Ag:gpames Gig
USﬁJ‘jmmLUSiﬁmmSiuU innaisifg UmﬁiﬁﬁmSUtLUULUmtijiﬁﬂjﬁsmfﬁijﬁpﬁfﬂﬁj

Wuiiidtws ALY &9 ol MENHAIR RN OUIGATG NN



al

TenansuignisnAnia wAshiynyAGSdhmung

U§H18181'g?ﬁﬁs‘fdjmmf°w1 HIG:RIANDG RAGAhIMmT 19 uﬂﬁnmmmeS]Uﬂuﬁ
tm:ﬁjs fill: lactase r’nﬁuwshmnHSNé%ssmn”wmuﬁnsmumgn,mmg gmﬁjﬁmm

Differences in population susceptibility to allergens around the world have resulted in
differences in the legislation on allergen labeling across national boundaries. For example, in
the EU it is a requirement to label not only the “big 8~ but also a range of additional allergens
such as celery, lupin, mollusc, mustard, cereals containing gluten (wheat, oats, barley, rye),
sulphites, and sesame whilst in Australia honey and royal jelly are included in labeling
legislation.
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The control options open to the food processor manufacturing products with allergenic
components are raw material control, effective pack labeling, control of rework, and effective
cleaning of equipment. The label must describe the product contents accurately, highlighting
any potentially allergenic components. A manu facturer or caterer who produces several
different products must also consider the chance of cross-contamination of allergenic
components into the wrong product where they will not be labeled. This is particularly important
in the case of recycling loops and rework of product, and these issues should be considered as
part of the HACCP Study. The possibility of mislabeling through using misprinted or incorrect
packaging, e.g., packing a ready meal product into the wrong sleeve, should also be evaluated.
The general control of allergens at each facility to minimize the risk of cross-contamination is

usually managed as part of PRPs.
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Recent trends and guidelines mean that some food companies use “catch all” warnings
on product packaging, for example, “Warning: this product may contain traces of peanut” or
“this product is made in a facility that handles nuts.” This is normally done where a number of
products containing nuts are manufactured on the same line or in the same facility as non-nut
containing products, e.g., in breakfast cereal manufacturing, or where rework is involved which
may have been in contact with nuts, e.g., in the confectionery industry where enrobing
chocolate is reclaimed. Such labeling is only felt to be helpful by anaphylaxis sufferers when no
other control options are possible as it is otherwise seen as a limitation of their diet. In the USA,
the FDA policy is that precautionary labeling cannot be used in lieu of efforts to minimize allergen
contamination in facilities. Manufacturers continue to be challenged to find better ways of
preventing cross contamination with allergens.
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Metals can enter food from a number of sources and can be of concern at high levels.
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The most significant sources of toxic metals to the food chain are:

» Environmental pollution

» The soil in which food stuffs are grown

» Equipment, utensils, and containers for cooking, processing, and storage

» Food-processing water

» Chemicals applied to agricultural land.
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Particular metals of concern are tin ( from tin containers ), mercury in fish, cadmium and

con
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lead, both from environmental pollution. Also significant are arsenic, aluminum, copper, zinc,
antimony, and bismuth, and these have been the subject of research studies. Just as for any
other chemical hazard, you need to understand the particular risk of toxic metals to your
products, and this is likely to be associated with the raw materials, metal equipment, and
finished-product packaging. Control can be built in as part of your HACCP system, product and
process design, and prerequisite programs.
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Nitrogen occurs naturally in the environment and is present in plant foodstuffs. It is also a
constituent of many fertilizers, which has increased its presence in soil and water. Historically,
nitrites and nitrates have been added to a humber of food products as constituents of their
preservation systems. This deliberate addition of nitrite and nitrate to food is closely governed
by legislation as high levels of nitrites, nitrates, and N-nitroso compounds in food can produce
a variety of toxic effects. Specific examples include infantile methemoglobinemia and
carcinogenic effects.
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N-nitroso compounds can be formed in foods from reactions between nitrites or nitrates
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and other compounds. They can also be formed in vivo under certain conditions when large
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amounts of nitrites or nitrates are present in the diet. In common with a number of other
chemicals, nitrate can cause additional problems in canned products, where it can cause
lacquer breakdown, allowing tin to leach into the product. The HACCP team must ensure that
nitrite and nitrate being added to products do not exceed the legal, safe levels and must give
appropriate consideration to the risk of contamination from other sources and other ingredients,
giving an increased overall level.
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M.9 & Polychlorinated Biphenyls

Polychlorinated biphenyls (PCBs) are members of a group of organic compounds that
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have been used in a humber of industrial applications. Because these compounds are toxic
and environmentally stable, their use has been limited to closed systems and their production
has been banned in a number of countries. The most significant source of PCBs in foodstuffs is
through absorption from the environment by fish. PCBs then accumulate through the food chain
and can be found in high levels in tissues with high lipid content. This issue should be
considered by HACCP teams dealing with raw materials of marine origin.
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m.9¥ Ss§sHase S0 (Dioxins and Furans)

Neither of these t\;/o groups are manufactured directly but they are created as by
products in the processes used to manufacture pesticides, preservatives and disinfectants, and
in paper processing. They can also be formed when materials such as plastic, paper, and wood
are burned at low temperatures. There are several hundred dioxins and furans, some of which

are nontoxic, some only slightly toxic and a small number are amongst the most toxic
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substances known. Dioxins are ubiquitous environmental contaminants and are generally
present in very low concentrations in all foods.
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Since the publication of the previous edition of this book, there have been several high
profile contamination incidents involving dioxins. These include Belgian animal feed in 1999
resulting in contaminated meat, poultry, and dairy products; Irish pork products in 2008 and
German eggs in 2010/2011, both of which were also associated with contaminated animal feed.
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99 FBEESH QIR PNSIE B ( Polycyclic Aromatic Hydrocarbons )

Polycyclic aromatic hydrocarbons (PAHs) are composed of benzene rings linked
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together and are the largest class of known environmental carcinogens. They are found in
water, air, soil, and food. They originate from coal-derived products, charcoal broiling, engine
exhausts, petroleum distillates, smoke curing, and tobacco smoke.

Polycyclic aromatic hydrocarbons (PAHs ) (it SR wukivsitumuy Sipims
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M.9¢) BWMESNIHRBS SO MIINBESBHESBSS ( Plasticizers and Packaging
Migration)

Certain plasticizers and other plastics additives are toxic and are of concern if they are
able to migrate into food. Migration depends on the constituents present and also on the type
of food, for example, fatty foods promote migration more than some other foodstuffs.
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The constituents of food-contact plastics and packaging are normally strictly governed
by legislation, along with the maximum permitted migration limits in @ number of food models.
The HACCP team should be aware of current issues for both food packaging and plastic utensils
and should build control into the HACCP and product design systems. This might mean the
requirement for checks on migration at the packaging concept stage.
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.98 BRNVBSQR]ESE (Veterinary Residues )

Hormones, growth regulators, and antibiotics used in animal treatment can pass into

(V)
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food. Hormones and growth regulators have been banned from food production in many
countries, and the use of antibiotics and other medicines are normally tightly controlled. Carry-
over of antibiotics can cause major problems due to the potential for serious allergic responses
in susceptible individuals. Similarly, hormones and growth regulators can potentially cause
health issues when consumed by humans, and it has also been suggested that over use of
antibiotics in agriculture can make antibiotics less effective in human disease. The HACCP team
should consider the risks of contamination in their raw materials and product so that appropriate
control and monitoring can be instigated. This will include control at the primary producer and
may also involve monitoring at the incoming raw material stage.
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Mm.98 G%ﬁjgﬁ 585&3&35 Cyanuric (Melamine and Cyanuric Acid)

Melamine is used in the production of melamine resins, typically by reaction with
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formaldehyde. It has many industrial uses, including in the production of laminates, glues,
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adhesives, molding compounds, coatings, and flame retardants (WHO, 2008 ). Melamine alone
is considered to be of low toxicity; however, the melamine analogue, cyanuric acid, has been
shown to lead to renal tissue damage, possibly due to crystal formation in the kidneys and
subsequent kidney toxicity. Cyanuric acid is found as an impurity in melamine and is also used
as an industrial chemical in its own right.
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As previously mentioned, melamine and cyanuric acid have been involved in several major
food contamination incidents, including contaminated pet food in the USA in 2007, which was
caused by use of adulterated wheat flour from China, and contaminated infant formula in China
in 2008, which included milk adulterated with melamine and caused the deaths of several
infants. In both these incidents the melamine and cyanuric acid were deliberate adulterants as
part of food fraud. This underlines the need to understand potential chemical contamination
issues and to keep fully up to date with industry news on food/ingredient contamination at all

times.
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Additives are used not only to make products safe and hygienic but also to assist

7]

processing and to enhance or beautify what would otherwise be bland but nutritious products.
They may also be directly beneficial to human health, as in the case of vitamins.
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The use of chemical additives is governed by regulation in almost all countries in the
world. In Europe, legislation classifies additives according to their purpose (such as
preservative, acidulant, or emulsifier) and lays down guidelines and limitations for their use
across various categories of foodstuffs. This, in effect, provides a positive listing of permitted
additives. Therefore, if an additive appears in this or other countries’ positive legislation, it may
be assumed to have undergone appropriate toxicological testing and be deemed, by advisory
committees of experts, to be safe. This testing procedure led to the European “E” number
system of classification for approved and tested materials and also to the RDA

(Recommended Daily Allowance) levels which are set for such materials.
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Nevertheless, it is still possible to imagine situations where car(‘aless or unneces sary
use of additives poses a potential hazard in a foodstuff. Over the last 30 years there have been
trends towards more “natural” food products with less additives, often due to consumer
pressure. Whilst this can have positive outcomes, it is important to ensure that preservative
systems for food safety are still effective after any reformulation and it is also wise to remember
that “natural” does not always mean “safer.” Many natural plant extracts, for instance, are
acutely toxic. Generally, materials can be used only if they are derived from normally consumed
foodstuffs. Care must also be taken so that the “natural additive” is not offered in amounts
greatly in excess of those encountered in the native foodstuff. Additives may be beneficial,
benign, or, if misused, harmful. Great care and understanding must be exercised in their
selection and use.
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Abdomen the part of the body that contains the stomach and bowels and other organs
needed for digesting food, as well as other organs. Examples include the kidneys, spleen,
pancreas, gallbladder, and liver. Many kinds of foodborne illness, but not all, cause cramps or
pain in the abdominal area.
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Absorption Spectroscopy Analytical technique based on absorbance of light of a specific
wavelength by a solute.

Absorption Spectroscopy U1GA1¢ fiim AR wigailmijyuwan§ihwinan§ia
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Acceptable Daily Intake (ADI) The amount of a food additive that could be taken daily
for an entire lifespan without appreciable risk. Determined by measuring the highest dose of the
substance that has no effect on experimental animals, then dividing by a safety factor of 100.
Substances that are not given an ADI are regarded as having no adverse effect at any level of
intake.
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Acetanisole A synthetic flavouring agent ( p-methoxyacetophenone) with a hawthorn-

3

like odour.
Acetanisole i nmn AT AR U SOMIEIUNG ( p-methoxyacetophenone) ﬁ’ﬂﬁutﬁ
[(AHU{ANRU (hawthorn) 9

Acetic Acid (Ethanoic Acid) One of the simplest organic acids, CH;COOH. It is

S
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the acid of vinegar and is formed, together with lactic acid, in pickled (fermented) foods. it
is added to foods and sauces as a preservative.

i (MEaHmFG) hndaainggwaksinmemaaaingaymos
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Acetoglycerides One or two of the long-chain fatty acids esterified to glycerol in a

o3

triacylglycerol is replaced by acetic acid. there are three types: diacetomonoglycerides;

monoacetomonoglycerides in which one hydroxyl group of the glycerol is free. Also known as
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partial glyceride esters. They are non-greasy and have lower melting points than the
corresponding triacylglycerol. They are used in shortenings and spreads, as films for coating
foods and as plasticisers for hard fats. Molecular Formula: CigoHigg020
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Acetone One of the ketone bodies formed in the body in fasting. Also used as a solvent,
e.g. in varnishes and lacquer. Chemically dimethyl ketone or propan-2-one ( (CH3).C=0).

mings gwakbiameivgsituifadusipanamwisiomamo fasting dgf
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Acid-Base Balance Body fluids are maintained just on the alkaline side of neutrality, pH
7.35-7.45, by buffers in the blood and tissues. Buffers include proteins, phosphates and carbon
dioxide/bicarbonate, and are termed the alkaline reserve. Acidic products of metabolism are
excreted in the urine combined with bases such as sodium and potassium which are thus lost
to the body. The acid—base balance is maintained by replacing them from the diet.
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Acid Foods, Basic Foods These terms refer to the residue of the metabolism of
foods. The minerals sodium, potassium, magnesium and calcium are base-forming, while
phosphorus, sulphur and chlorine are acid-forming. Which of these predominates in foods
determines whether the residue is acidic or basic (alkaline); meat, cheese, eggs and cereals
leave an acidic residue, while milk, vegetables and some fruits leave a basic residue. Fats and
sugars have no mineral content and so leave a neutral residue. Although fruits have an acid
taste caused by organic acids and their salts, the acids are completely oxidized and the sodium
and potassium salts yield an alkaline residue.

HUNIN AR UMIn majSis il aisismilaismumiy aimaii
ARJE Gmagy S agy §ﬁﬁﬂ3ﬁqa Athephow IRuga Gugr SapTsAmeph
mffj gﬁuiﬂJTIULnUmﬁiS°ﬁﬁ58p]ﬁ$ﬂnhmtmﬁm 134K UfﬂtﬂSnﬂﬂﬁt’ﬂmmﬂﬂmmen

Wuiiidtws ALY &9 omm MENHAIR RN OUIGATG NN



TenansuignisnAnia wAshiynyAGSdhmung

w

ynw wans Mia Ga fagdnaispunpihamuasaoniman eaniiudathsm
uig Shanisinfuuigghannmnag i dmigindusiuthimadauiihwmaauing
Sualuivmganfmwhndaginsigadany Saats Sagmaguiiumaanc

HUmMgiag

Acid Number, acid value of a fat, a measure of rancidity due to hydrolysis (see
hydrolyze ), releasing free fatty acids from the triacylglycerol of the fat; serves as an index of the
efficiency of refining since the fatty acids are removed during refining and increase with
deterioration during storage. Defined as milligrams of potassium hydroxide required to neutralize
the free fatty acids in 1g of fat.
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Acids, Fruit Organic acids such as citric, malic, and tartaric, which give the sharp or sour
flavour to fruits; often added to processed foods for taste.
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Acidulants are chemical compounds that confer a tart, sour, or acidic flavor to foods.
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They differ from acidity regulators, which are food additives intended to modify the stability of
food or enzymes within it. Various organic acids used in food manufacture as flavoring agents,
preservatives, chelating agents, buffers, gelling and coagulating agents. citric, fumaric, malic
and tartaric acids are general purpose acidulants, other acids have more specialist uses.
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Adenine (A, Ade) is a nucleobase (a purine derivative ). It is one of the four nucleobases

g:

in the nucleic acid of DNA that are represented by the letters G-C—A-T. The three others are
guanine, cytosine and thymine. Its derivatives have a variety of roles in biochemistry including
cellular respiration, in the form of both the energy-rich adenosine triphosphate (ATP) and the

cofactors nicotinamide adenine dinucleotide (NAD) and flavin adenine dinucleotide (FAD). It
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also has functions in protein synthesis and as a chemical component of DNA and RNA. The

shape of adenine is complementary to either thymine in DNA or uracil in RNA.
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megmaAsis DNA 81 RNAY giphisminfshoamimyw§Esisigh ona yRwhdn

im'gﬁ RNA<

Aerobe A microorganism that can grow in the presence of oxygen. Obligate aerobes,
e.g., molds, cannot grow in the absence of oxygen.

Aerobe B uinfitumonamaisighinmsisyains g aygimi aerobes
snninnngsmongamamsieghahitum sHARINS

Aflatoxin a mycotoxin, made by several species of the fungus Aspergillus, that can cause
cancer.

Aflatoxin mycotoxin & (GaTENWNQ A Aspergilus BB S{UIASIRNIMGURZ NS
YUMiAY

Allergen A compound capable of inducing a repeatable immune-mediated
hypersensitivity response in sensitive individuals.

mfs‘jﬁmjs N umain mmsmagmnqﬁmmﬁﬁmmﬁfﬁ M SmnaiakmisgLw
RUISAIT wq:ﬁiﬁnﬁghqgm‘fﬁ UM e

Allergy an immediate immune ( hypersensitivity ) response to a substance (allergen).

wingmigau]) wirgmnaimuy (winygmigiau]) ie18hanimg (migiaul))d

Anaerobe A micr‘oorganism that can grow in the absencé of oxygen. Obligate anaero‘bes,
e.g., Clostridium spp., cannot grow in the presence of oxygen.

Anaerobe S[iiian (it umoTay A pghAIiniR N SHANTS T Aggimi
anaerobes 2AWNIAN Clostridium spp. 8 SHTYRAN WUISIARIANSHART SN SIS

Antibiotic a medication that kills bacteria (but not \‘/iruses). Most bacteria that can be
passed to people through contaminated food don't cause serious iliness, in people who are
otherwise healthy, and don‘t require antibiotics. But for some of the more serious illnesses,
antibiotics can be life-saving. Different antibiotics Kill different bacteria, so using the right kind
for each type of foodborne illness is important. That's one reason antibiotics have to be

prescribed by a licensed health professional.

9 al
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na§bwdopio mn‘uucmtmumnﬁmmﬁgzmmfﬁmmsmgnﬁ@nm

Antibody glycoprotein (immunoglobulin) substance developed by the body in response
to, and interacting specifically with, an antigen, as part of the body’s immune response.

HiA §'ﬁmﬂimﬁ glycopr Antibody glycoprotein (immunoglobulin) i3 uigio SUI§ ﬁtgjh
IMwnhmwakmigwas Shmidnging hiiwmthywsiFiuysidumhigrgwismugw
ﬁU%sLUﬁgmﬁaﬁiudfnﬁmwﬂ

Antigen a foreign substance that stimulates the formation of antibodies that react with
that substance, specifically.

#hdings simgaiituiimomiviiasiulnamwis v sudnghywin:
GV

Antisepsis prevention or inhibition of growth of microorganisms on skin or tissue.

Antisepsis MIMIMI  YMisUanamMingaanaisSiavindicbisg]n ythbm

Asparagine is a non-essential amino acid in humans, Asparagine is a beta-amido
derivative of aspartic acid and plays an important role in the biosynthesis of glycoproteins and
other proteins. A metabolic precursor to aspartate, Asparagine is a hontoxic carrier of residual
ammonia to be eliminated from the body. Molecular Formula: C4HgN-Os

Asparagine nmmﬁjnmmmasmmutsﬂnhzsas fJJ mﬁmi Nl SAN
nsuafmaamafidn Shidmuniad Stmghuﬁfgmtmms LUtﬁ S

nymalRupinsAinacmigsman

Asparagus The young ushoots of the plant, scientific name Asparagus officinalis,
originally known in England as sparrow grass (17th century). Composition/100 g: (edible
portion 53% ) water 93.2 g, 84 kJ (20 kcal), protein 2.2 g, fat 0.1 g, carbohydrate 3.9g (1.949
sugars), fibre 2.1 g, ash 0.6 g, Ca 24 mg, Fe 2.1 mg, Mg 14 mg, P 52 mg, K 202 mg, Na 2 mg,
Zn 0.5 mg, Cu 0.2 mg, Mn 0.2 mg, Se 2.3 g, vitamin A 38 g, vitamin E 1.1 mg, K 41.6 mg, Bl
0.14 mg, B2 0.14 mg, niacin 1 mg, B6 0.09 mg, folate 52 g, pantothenate 0.3 mg, C 6 mg.

Asparagus t§miZisigm tuesiug:ienan(ayth Asparagus officinalis NRIMS
mansnsifeAiaisiuis sigathiadns (isluaiaidon ) snumaisial
900(MY (UHUMARNMCUTIMANS dmmaiw) §a em,U(my 1gSh GG’EQ‘Jﬁj‘m
(YoAgMeyT) (ysafs LV{MY ZiE 0,9(ME MYFFNA M,E[MY (9,6[MBAY) MANTII
W, 9{MY 1R 0,9(MY MUY VeSlmy IRa v, 9BNMY Hiday 9cEUmyY §a
dwdlmy §mags wowﬁnﬂma niJs WEDMY R o,dﬁn‘?maugﬁfﬁﬁ 0,u8 MMy
gaminne 0,L8d MY 1wiughy ,mBme Tmds A medRmy Tms € 9,98 M
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Audit A systematic, independent, and documented process for obtaining audit evidence
and evaluating it objectively to determine the extent to which the audit criteria are fulfilled (1S0,
2002).

isAY r’nwﬁgﬁmﬁimmﬁnﬁj §mﬂuﬁmhﬁmw1ﬁ1ﬁm19 UM SANMNFIISAY
Sunwalgimwssimuionkpimifonaiaumais N TG waisay IRNEIMS
Ui

Audit Criteria A set of policies, procedures, or requirements. Audit criteria are used as a
reference against which the actual situation is compared (ISO, 2002).

npan:iiGweaisay annisimusitnwiAiE yaggime vaanigweisay
winsifmisiunbituansmamatgigin iy uigu

Audit Evidence Records statements, of fact or other information, which are relevant to
the audit criteria and verifiable (1S0O, 2002).

fnndymagmuwisny ivciighminhissing yide sigjig)atduthinAeh
ShupnniSgweastsay Shmoiglainams

Audit Findings Results of the evaluation of the collected audit evidence against audit
criteria (ISO, 2002).

gRunishy ugRuismiwalgAgminisny IMUUgUD sijuiauaan:
ISGweuisAYY Auditee Organization being audited (IS0, 2002) &iSENS HIMIANK{AINSIT
ﬁﬁS‘ﬁgﬂ Autoclave An apparatus for sterilizing objects by use of steam under pressure i—jf;jﬁlf
AUAINN A UMEAIVIE WU Wi Am e E

Bacillus / bacilli) rod-shaped bacterium / bacteria.

Bacillus / bacilli) MATAT / MATATH SNHETRUR

Bacteremia presence of bacteria in the blood.

Bacteremia iftnsismaisinl Ny

Bacteria prokaryotic, microscop‘)ic, one-celled microorganisms that exist as free-living
organisms or as parasites and multiply by binary fission.

MAIRT prokaryotic, §{7i§ 845§ HANSHIMANIAYW IR SANIMRMWIATI WIAT U
mthhaia Shituagsihwmnidinnagstiii

Bacterial coI:)ny a visible group ouf bacteria growing on a solid medium.

Bacterial colony {fiuiR UM GIS Uil mmAtaTA A sl G anTh

Bactericide an agent that destroys bacteria, but is not necessarily effective against

spores.
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Bacteriophage a virus that infects bacteria; often called a phage.

Bacteriophage TifulEugRMAIAT MMAAMUIATUTS phage

Binary fission a method of asexual reproduction involving halving of the nucleus and
cytoplasm of the original cell, followed by development of each half into two new individual cells.

Bgn Ml ismivgnaiivwswgan:wumapinumanshiamanameols
nuleus Shdigquesisimgmifiy uptuaugmiAigmARAMuSywIsgItimamy i

Biofilms organized microbial systems consisting of layers of microbial cells growing on
surfaces.

Biofilms {UA §#AAI2U{MANTE UM S UG sy nisimamui agasimanit
Anhnyaan sl

Botulism a potentially fatal intoxication form of food poisoning caused by a neurotoxin
produced by Clostridium botulinum serotypes A-G.

Botulism ¢ (i MM IR CURIA AR NIMINUMNUNIRNUAMUEALT
neurotoxin REUEIRNW Clostriaium botulinum serotypes A-G9

Capsule the membrane that surrounds and is attached to some bacterial cells; in some
pathogenic bacteria, helps to protect against phagocytosis.

Capsule MEsiRUAGRIN ShmuiaSimammaaiywéss isiakmamivatiyw
o8 iiwgwmimipein uth phagocytosis ‘

Carver Plus Shock (FDA, 2007 ) is a technique for assessing the likely public health
impact in the event of an intentional intervention/attack.

Carver Plus Shock AMUIG s § (UAIMUNWATEIRIUS ShEt sk agemnanminn g
ANV SH SNAY $/h W{UUNIIRMWiISHN 9 C = Criticality (to public health and economic
impact) MNGING (Gim:BuG:muagemnanminn: §1iagAg) A = Accessibility (physical
access to the target) mnmagmﬁmﬁh:mims (mw;mﬁ s U ) R = Recognizability (ease
of identifying the target) m:sgm@pn} (mmmwmmghmiﬁmﬁtm Ui ) V = Vulnerability
(ease of accomplishing the task ) MOINWIHAT{A < ( Mo WUARMITINMAIAG) E =
Effect (amount of direct loss from an attack ) fUUi®H S (Ggsmim AU W uimihw
{UUNI) R = Recuperability (ability of the system to recover) MAMGIAT SIth?m (fdgpmn
WRUASARMIANITETRTE ) Shock = psychological effect of an attack &§ nURIGaismMih
{uuni | u

CCP Decision Tree A logical sequence of questions to be asked for each hazard at each
process step. The answers to the questions lead the HACCP team to decisions determining

which process steps are CCPs.
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AMiKuth CcP4

Cell wall In bacterial cells, a layer or structure that lies outside the plasma membrane
and provides support and shape to the bacterium.

Rimam ishmamaARi AL yicnwds iMugasiahimnuganis
RUMIANG SHIUNRIUAINAIRT

Cleaning in Place (CIP) The cleaning of pipework and equipment, while still fully
assembled, through the circulation of cleaning chemicals.

Mg anigh (CIP) Mindamatnig)mw Shauninhean:inniguisiamsmi
[UUEIN@MIMM I MIGNGIaNIM AT

Cleaning The removal of soil using appropriate cleaning chemicals and physical
methods.

mirsga mimrwnsmisimmwniamadona Salfianauan gy

Coccus / cocci the type of bacteria that are spherical or ovoid in form.

Coccus / cocci [PIAGISMAIRTIR U SNAMIET ynhni{iin

Codex Codex Alimentarius Commission (CAC), a United Nations organization that
supports FAO and WHO by developing food standards, guidelines, and codes of practice.

Codex &N :AYAI Codex Alimentarius (CAC) HEMINUMMAYWIR UA (gHAMI
FAO Susdmiazemafaninng iwmisAig it imuminnion st Su{pviuAud

Colony a visible population of microorganisms growing on a solid surface of an agar
culture medium.

Colony Ggs{umanRuBundmisEnainiinnaunaistibiginisdanmunuan:

Colony Forming Unit (CFU) viable microorganisms (bacteria, yeasts, and mold),
capable of growth on solid agar medium, that develop into visible colonies, which can be
counted for diagnostic or research purposes. The colony forming unit may consist of a single
cell or a clump of several cells that grow into a single colony.

Colony Forming Unit (CFU) Hi g B{MANIR i Giatsims (mAaT o °ﬁ°’j“)
v swvamoyamnaleapmwititufigSidimhmamiay iRumoudmity
NUMSBPTIMUTANRIFINAISGW ypaniphi DamuiiamamSavmonsimaminyw
ghimammnigsiduyaamnagthmnamsasiaygtu

Commensal a relationship between two organisms, in which one benefits from the other,

d

but the other receives neither benefit nor harm.
i RERBIER gmngshinianimimwidiuglin gwe gum SIS iyw
1419)a Gisywig)adsegumsRUUINES yigm AW
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Communicable an infectious disease that may be transmitted directly or indirectly from
one host to another.

mednAdshms Siphitumooghimwin i YUt Ul nost Yuigysig)ad

Contaminant Any biological or chemical agent, foreign matter, or other substances not
intentionally added to food which may compromise food safety or suitability (Codex 1997a).

fRuoghing mainidiany yaimgas asumaaiia yaumaihie)aituds
MsuiguihwisauFatmMAR UM oI 0 mUR R aiRmamuNI ymnuuu

Contamination pr;asence of a microorganism or other undesirable material on or in an
area or substance (e.g., food) in which it does not belong or is not normally found.

mioghing g sisBaaing yaumaiiiig)altumsishid yisiandus yanimg
(2uiangunn) iuhdsivsthivwh yhaymdsmomidm |

Contamination The introduction or occurrence of a contaminant in food or food
environment (Codex 1997a).

migghina minnsi ymshnigihismicghmaisighmunt yuiapsgumuni

Control Measure An action or activity that can be used to prevent, eliminate, or reduce
a hazard to an acceptable level.

imsmipafisay wagmn ymidwagmnidumoginsihigimiminga yma
USWIM D ARUAE ARG GUWARANSY

Control To take all necessary actions to ensure and maintain compliance with criteria
established in the HACCP plan (Codex 1997b).

{naffa) oalmsmicinoanatgime Shmprsimumunaan:iiGwitums
Uiﬁmsjmmgh‘fﬁ SAT HACCPY

Corrective Action Any action to be taken when the results of monitoring at the CCP
indicate a loss of control (Codex, 2009b).

ungmninngl wagmoamywitmgiiishinuugiuismiggaidajst ccp
simAmINAUAMIATTAR

Critical Control Point (CCP) A step at which control can be applied and is essential to
prevent or eliminate a food safety hazard or reduce it to an acceptable level ( Codex, 2009b).

GancEailajans (cop) dunsitumijptphmopinsHsias Shthmicims
ARMIMINT YRHIGUSHmpagiRmnsahmum ymaugwhaisiaBaitumsce g
L‘UﬁmSﬂ

Critical Limit A criterion that separates acceptability from unacceptability ( Codex,
2009b ).
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Diplococci round bacteria ( cocci) arranged in pairs.

Diplococci MATATE (cocci) 1UTENE

Disinfectant a chemical or physical agent used on inanimate surfaces that kills disease-
causing bacteria and fungi.

D|S|nfectantmnm1nﬁﬁﬂLﬁg guan it ugiasdishibigitug stiia iiwamo

AuR I StAMAIRT Shifjad

Disinfection The reduction of microorganisms (on equipment and in the environment)
such that (food) safety is not compromised.

MINUIEING MIMaUSWHANSUIMAN (1T aUAIaN SAahuians) §om (mun)
iamniRuhdsnsmiGusw
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Emerging Pathogen Typically an uncommon pathogen that becomes more prevalent
because of changes in the host, the environment, or in food production and consumption
practices.

manivkmaiduAnkinonds hadmavhtidsnymywituifamsihwaniia
mi:mmgi host Uif}\ﬂs gghmmmnﬁmmm: Shmis HSi TQ’WIILULmﬁH

émetic toxin a tox}n that causes vomiting.

thiif) o Emetic thanuiRuuamujpad

Endemic a disease that has relatively s“table occurrence in a particular region, but has
low mortality.

ahgh shiRunsmofmduisighdusmannagw Gigwsadasinnmonud

Endospores a thick-walled spore, formed by certain bacteria, that is resistant to harsh
environmental conditions.

AR} wiiduwmstgibime iwuiiaghihwaaiaithaan
RS ANUTAN SRR
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Endotoxin a heat-stable lipopolysaccharide, found in the outer membrane of Gram-
negative bacteria, that is released when the bacterium lyses or, sometimes, during growth, and
is toxic and potentially fatal to the host.

Endotoxin lipopolysaccharide ik Ut sisgimnaiyl Sapimsiamidmusisinime
mﬁImesmﬁiﬁ?LmUH?QmS in mmfmsmrpmisﬂmmfﬁm bacterium lyses gtmmg:téﬂﬁ94ﬁ
INURYRINES MBNUNGHSIA AR UANUR A host

Enteric bacteria bacterial members of the family Enterobacteriaceae that are Gram-
negative rods, are nonmotile or motile by peritrichous flagella, and are facultative anaerobes.

Commonly used to describe bacteria that reside in the intestinal tract.
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MAIRT Enteric SNTAMATRTIS Y RN Enterobacteriaceae iR Gram-negative
rods §SHGOMA YoATH 1W peritrichous fiagelia S¥ facultative anaerobesq th ¢1F1{A
asifiigodnadfndmituansipimegs

Enterotoxin a toxin released from several types of bacteria in the intestine that
specifically affect the host intestinal mucosal cells, causing vomiting and diarrhea.

Enterotoxin & nugwinuginsvipmiasaindsua gtmqmm:ﬁjsfﬁm
g:83n fiamamimeaf situmounmuigs Sana

Enzymes are protein molecules whose role is”to catalyse and control the chemical
reactions that take place in living organisms. They perform this role in ways that differ from
reaction to reaction but, in every instance, catalysis proceeds through the formation of
complexes between the enzyme and the reactants. enzymes extracted from plant or animal
sources, micro-organisms or those produced by genetic are widely used in the chemical,
pharmaceutical and food industries ( e.g., chymosin in cheese-making, maltase in beer
production, synthesis of vitamin c and citric acid ), as well as in washing powders. Because
they are proteins, enzymes are permanently inactivated by heat, strong acid or alkali and other
conditions that cause denaturation of proteins. According to the International Union of Biochemists
(I U B), enzymes are divided into six functional classes and are classified based on the type of
reaction in which they are used to catalyze. The six kinds of enzymes are hydrolases,
oxidoreductases, lyases, transferases, ligases and isomerases.

HhReAnGivauyadsitunsanimmmdaigad ﬁJLUﬁﬁ
t?jhtSﬂnﬁﬁﬂimﬁ’ﬁmeufm mnﬁm”’]ﬁmmenS]Gtwﬁﬁﬂ’ﬁ u ﬁﬁg

&

19)a Ui Silhimima @ amuit: QLHﬁﬁmﬁﬂmmﬁHﬁde SUIHAMS T WG MY NNAY
AGdHgIG s dupimsivhiont bluine Shpimsiaiukicrisimuiuingisiuingiin
hptosifimathmmiay #idudh D i9:ns HHene HAGHIEAM A transferase
unew Saiaiunwg i duasopiomipmd vy Shudussman yRlakuel

swingsitugiasifuntgwisighAan(a igan s Shanpuingmun
QU0 chymosin 181gRMIE S 6 mattase tsﬂnﬁmﬁﬁﬁa ()t MIsTn AT M s ¢ 8
HaaNEo) “ﬁm’numnmns“lnﬁmmﬁmmmaﬁumuﬁ iwandahmyafdsHidy
piosuipamedijgihwang mangih grnumed St enidi s aRuTRmai s

Emulsifying Salts Sodium citrate, sodium phosphates and sodium tartrate, used in the

23 D}
En >

—_—~ -
NB

manufacture of milk powder, evaporated milk, sterilized cream and processed cheese.
Emuisiying O (UagRjERIIMa yRjsgana Shagjemitna iuasidisiphanguing
isgfGamhem §ahumaya ipuidumsiai Shtinhming s
Epidemic infectious diusease or condition that affects many people at the same time, in

the same geographical area, at a greater-than-normal frequency.
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Etiology the cause of
Etiology Uﬁfsﬁﬁﬂ

Eukaryote a unicellular or multicellular organism that has a well-defined nucleus and

WO
v

(2]

il

disease.

other organelles.

Eukaryote sutniinam ynuvimamitumsinnatensisintinnu Shanimimuw
Bigig)ad |

Exotoxin A usually heat-labile toxin produced by a microorganism and secreted into the
surrounding environment.

Exotoxin Fh&i6)6U heat-labile IR Uuthmymi Ui wHiggsman ShMshugunl
gagighuTan siim

Extrinsic A factor or process that is applied externally to a food, such as heating or
modified atmosphere packaging.

Extrinsic Am yRidhimaRuipinsusiaSisiakilig Shmumigohatg ymntogy
1 tiﬁ]fj modified atmosphere packaging

Facultative A microorganism that can grow in the presence or absence of oxygen, a
class that includes most foodborne microbes.

Facultative HE (GBI ANTR VMG YR IISIARUGSANYS UM SHARTUSIRU
MABYWHSIBUNUSREAN UM mvﬁﬁﬁtsﬂghmm‘immﬁm

Facultative anaerobe a microorganism that is capable of aerobic respiration in the
presence of oxygen or fermentation in the absence of oxygen.

Facultative anaerobe S{pasinRidumsssamodatiivmusjniishinumsyaiias
ymngRiuIshin UG SHARTUSY

Fecal-oral route a means of spreading pathogenic microorganisms from feces produced
by an infected host to another host, usually via the mouth; e.g., contact between contaminated
hands or objects and the mouth.

Fecal-oral route gipqwismitanuiuisHiaggsmanuvidiiong
host ijhi¢)a RUMEgMAMUIW:NA 2nNIANENAGShimamioghmuis
Shonad

Flagellum/flagella a long, thin, threadlike structure that extends from many prokaryotic
and eukaryotic cells and provides motility.

Flagellum/flagella 1691 istgfiiiaiuid umnsisigiimeim prokaryotic §4 eukaryotic
B s ShRUsiou |
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Flow diagram A systematic representation of the sequence of steps or operations used
in the production or manufacture of a particular food item ( Codex 1997b).

RpmuEu) midamishiungisiimutuns yivimiiugio SILUnﬁ“I 8y
miﬁrﬁmsmqmmmnnms”wﬂ

Flow Diagrams Codex ( 2009b) defines this as: A systematic representation of the
sequence of steps or operations used in the production or manufacture of a particular food item.

ﬁJ’leUmtm Codex MSANNGD: 'wmn,mﬁmmnnm LUE]SISEUMUNUHS ULUnUn”ﬁ
Rupinsidghmitda yRdngiyegumamn g

Fomite an inanimate object, e.g., utensils, to which infectious material adheres and from
which it can be transmitted.

Fomite iniB uasiia ae1niah oo aidumgeinwogh §hidums
SERMS |

Food allergen A food substance which, in some sensitive individuals, causes an immune
response causing bodily reactions resulting in the release of histamine and other substances
into the tissue from the body’s mast cells in the eyes, skin, respiratory system and intestinal
system. Allergic reactions may range from relatively short-lived discomfort to anaphylactic shock
and death (IFST 1998).

%UI—ﬂUﬂIL‘Uﬁﬁg ﬁmmﬁmUmfﬁ U mgm:ﬁﬁ?qu
vamuRjnsiuingiglfanhmwituuamu3jmsa smnmcp@
Umiﬁnhmm”ﬁm”ﬁﬁj”ﬁmﬂﬁ”ﬁwmmﬁsN\ji@nhtﬁﬁ 1djn
LUﬁﬁUmtgjnmgmUnumummmasmsmmammnhiw mmgm
Shant

S8 UQZ]H] SARymMnag
s Shanimpigghie)a
Bify Shwhsimeas
Siia anaphylactic shock

Food hygiene All conditions and measures necessary to ensure the safety and suitability
of food at all stages of the food chain (Codex 1997a).

#ogwidhmumi ponpean Saimsminhiducimoiddimaiaifmn Samn
aupuuisGinmumnsiptiamamuisigjunAs Y

Food intoxication a form of food poisoning caused by the ingestion of microbial toxins
produced in foods prior to consumption. Living microorganisms do not have to be present.

MU ¢{ERisMinuMIMERTAMUBAlMIpUwAthAnuisHASBIMmAN
RSl ARMnIMIYSINUggUNS T HARMBIMANNSTIATSOIMGH SIgMSIg

Food ‘poisoning lliness associated with consumption of food which has been
contaminated, particularly with harmful micro-organisms or their toxins (IFST 1998).

migusmi Shedshamndimasdhmumiiupinscyhing diitwamyts
BainRiuuim A ythdnmuiuasgan
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Food safety Assurance that food will not cause harm to the consumer when it is
prepared and/or eaten according to its intended use (ILSI 1997).

mimS giimasanmuns mumiShdsvim AR EASmaisinain bl
qsiaifud SuyuTimatnidmymndimatiunsipugat

Foodborne infection a form of food poisoning caused by ingestion of foods contaminated
with living, pathogenic microorganisms.

mivRinathwéahmuni gpiisminumunis vuamusaimignsdhmunit
AghtR U SigM SHARSEIMAN ShDAMIURRR '

Foodborne transmission spread of pathogenic microorganisms or toxins present in foods
that were improperly prepared or stored.

miugsEanmimivliing minnuiuisadags@anuina yidquitumnsis
pREUNAR D sifJub yinpendsiAv(nt

Fungus / fungi eukaryotic, diverse, widespread unicellular and multicellular organisms
that lack chlorophyll, usually bear spores, and may be filamentous. Examples of fungi include
yeasts, molds, and mushrooms.

Fungus / fungi MATAN U UTS inpRATM ™ SRNU)IM A MIRUTh eukaryotic 18
o1y: iRug:pidn iWwmhnymuiRam stafid UM oM SUANN: D filamentous 4 2N1LNIAN
1S fungi juws ey molds SR

Gantt Chart A diagrammatic project implementation timetable. The Gantt chart shows at
a glance the timing and dependencies of each project phase.

‘Eﬁgmmh Gantt mm?mﬁfsmms,ifgmmhﬁmmm MmN Gantt UMMM W{ATS]A
iBusnuion Samampiwistamamuaipilywa

Gap analysis Assessment of the current situation to identify any missing items, i.e.,
specific gaps, from the required situation.

miimangma mihwalgansmovgyigigiAnndnaumanmaituenas cig:
BAMANanSMATRUEimI '

Generation time the amount of time in which a microorganism doubles in number.

inuAERS SgsinuinniRudinainiifsigitigaing

Genome the total of all genetic material in a microorganism.

s wiuisaiinys AaHiRum sisiahdguing

Good manufacturing practice (GMP) The clombination of manufacturing and quality
control procedures aimed at ensuring that products are consistently manufactured to their
specifications (IFST 1998).

mingtaRdangny (GMP) misupumismidda Suiditgaifamanmagh
IMUTANIM MR UARUHINSHUAGIMEUTAN:MANAIURI AR
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Gram-negative cell - a bacterium that has a cell wall composed of a thin peptidoglycan
layer, a periplasmic space, and an external lipopolysaccharide membrane. Typical Gram-stain
reaction is pink.

IMOMMUHITNS - DARIR U ST MM SMRJITRIMW{ NG peptidoglycan
TEIROIQIUIUNR SR{USUNRM & lipopolysaccharide {URRY Gram-stain GYMANLNHALA

Gram-positive cell - a bacterium that has a cell wall composed of a thick layer of
peptidoglycan containing teichoic acids. Typical Gram-stain reaction is purple.

imOMMEIgnS naniiunstmimamIpgRigunUmais peptidoglycan
Pﬂﬁin teichoic* LUﬁﬁH Gram-stain uH”ﬁnﬂﬂﬂﬁﬂUﬁ
HACCP ( Acronym for Hazard Analysis Critical Control Point) A system which identifies,

..&ZL

evaluates and controls hazards which are significant for food safety (Codex 1997b).

HACCP (HAfIMARTNUTANoHEARS i moisim:dA) wisywituAnnahwaiy
SHEUEMEDARUM S NS UiRmnGThmuni

HACCP Control Chart Matrix or table detailing the control criteria (i.e., critical limits,
monitoring procedures, and corrective action procedures) for each CCP and preventative

measure. Part of the HACCP plan.

mnipailng HACCP HFw ymniiduugnAanganiuaan:I8gw (RsAnng
OnGRATREaRSay SkEATHinaglunymn) w0 ceP Sywa Shimsmiuinid igais

{8 SMI HACCPH

HACCP Plan The document which defines the procedures to be followed to assure the
control of product safety for a specific process. Codex (2009b) defines this as: A document
prepared in accordance with the principles of HACCP to ensure control of hazards which are
significant for food safety of the food chain under consideration.

HACCP Plan R sniiguAnna AR ATHIR upinsia s sldimamipaiSajaidmn
RUARUNNURIENIMIEANAYWT Codex (2009b) MSAANGD: RARNIR UM SH UG
HSIMNEMEIMUMINNTUAT HACCP A1R M QIR MIAUARIMSAWiR um S an: a1 S
i UaidmnsanmunisigjuinfgumumiRuAnaioiams

HACCP Study A series of meetiungs and discussions between HACCP team members in
order to put together a HACCP plan.

MIRANIUAT HACCP GgsisAous Samifimapmiaunialy HACCP iREiRATMN
mSiiGsmMi HACCP u

HACCP Team The multidisciplinary group of people who are responsible for developing
a HACCP plan. In a small company each person may cover several disciplines.

¥ HACCP LﬁUﬂU}ﬁ S’]mfﬁ UGGRIE mmimmﬁmmﬁfﬁfﬁ SMI HACCP Isﬂ;n;ﬁ
(netsgoywys A ImonsiSwhidsitugitinm
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Hazard A biological, chemical, or physical property or condition of food which may cause
it to be unsafe for human consumption. Codex (2009b ) defines this as: A biological, chemical,
or physical agent in, or condition of, food with the potential to cause an adverse health effect.

imehA ugan:iiany Aany yuany yugeanismumiiuuamugisns

igmmﬁJLH]U‘WﬁLUmeJiUfJHS £J]9 Codex (2009b ) msmmmm LﬂntS mnmmfﬁﬂLﬁj
ABaniey yjuan(agisinh UNURSANHSUMSNUIRUAM USRI MR sy emn

Hazard Analysis Codex (2009 b) defines this as: The process of collecting and

0.

evaluating information on hazards and conditions leading to their presence to decide which are
significant for food safety and therefore should be addressed in the HACCP plan.
mitmAIM: A Codex (2009b) MsARNGD: Binhimismiuyn Suhwalgfams
fAimetha Shpeanidusiisiinignsivanifigiaipodatniywama s
masanmumsviwig:aiamh pnuwisighis smi HACCP

i
iR
Hazard Analysis is described by NACMCF (1997) as “A biological, chemical, or physical
agent that is reasonably likely to cause injury or illness in the absence of control.”
ﬁ‘lﬁmnth gln Lnimsmmmsnﬁnw NACMCF(1997) ™ <<ﬁ‘|n€‘ﬂmff1ﬂLN afan L
gUﬁﬂL@jtumgshMUﬁﬁijiqm guﬁghnfﬂﬂtumﬁsmsmILnUth>>°]

Hazard Analysis Chart A working document which can be used by the HACCP team

y

(2]

when applying HACCP principle 1, i.e., listing hazards and describing measures for their control.

mnkimam:gn daasimigwit umopio sifi wiiy HACCP istinunsia$
IMUMIANG 9 1UAT HACCP ImuAmIGudim:thA Saminanfiimsminnimiatal
IURIAIAY

Immunocompromised A condition in which the host’'s immunity to infection is diminished
by factors such as age (very young or very old), illness, or chemotherapy.

Immunocompromised (372 N YWIR UTHAWAADGGIUA host Sim:MIGRARINS
MISWEIwANIRRI5ommy (1Inkgih yorwigit) of yminpauihwifas

Incubation period time between infection of host with pathogen and appearance of
symptoms during an infectious disease process.

W:INUUAN: 10 AN R MIGRIYINALS host MYWAAMIURING SUMITUTITM
A gnaginuistithimigitii

Indigenous flora usually synonymous with “normal flora”; refers to the microbial
population that inhabits a host internally or externally.

Indigenous flora 1 ¢ 1§11 S S WH G/ # «normal flora> fiigliGEgS{UMAIs

HANYS memmmn%h host 21151 YT
Infection A bacterium, virus, or other pathogen enters the body and multiplies. The

symptoms caused by the infection often are the result of the immune system’s response to the

Wuiiidtws ALY &9 oGH MENHAIR RN OUIGATG NN
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pathogen, such as inflammation. (See the definition of “immune system.”) Infections may
spread out of the site in which they first entered and grow in the body; for example, foodborne
pathogens occasionally spread from the bowel into the bloodstream and into other organs.

Migh NOAMATAT T8 gmﬁugﬁﬁﬁistsjﬁ‘t’ﬁmqmghnﬁmw Stgmitiungs ma
srniRuuamueaimighsinaifs hugiuismigwavivouismaiis§hmaul
Eﬁu MITANA[Y (MHTHEUS[UHS[NS «LUE]SFﬂﬂﬁﬂ») ﬁmhmumnmmmtumnmsﬁmm
ARTISTIU Shﬂgnﬂﬂﬁﬁsighﬂhr’ﬂw 2911100 %smm@nmwﬁmnghunﬂmmmu?n
nmﬁnmmm:tﬂsmiqhmgmﬁa Shiglaininiog)a |

Infectious Dose The number of microorganisms required to cause an infection.

Infectious Dose 5SS TRIE UEIMIEEUR 2 SMIgh

INFOODS is the International Network of Food Data Systems. It was established in 1984.

It is a worldwide network of food composition experts aiming to improve the quality, availability,

T3 e

reliability and use of food composition data.

INFooDs AtuamaugimaisuisdsSwyumuni igimsuifaidiigigiogcas
h%t’nummﬁﬁmmﬁsaﬁﬁmmmmmmmgummifﬁmmsﬁmhgﬁmmﬁsajfmmm
UgMN TEgIA e §hmﬁ{ﬁ{mz{ﬁsi}gs"wmmf&mmmmm '

Ingredients All materials, including starting materials, processing aids, additives and
compounded foods, which are included in the formulation of the product (IFST 1998).

AR e @hn sAneisiaafidhimintify quanhfigw aimguige
Shenumig] IR s msﬂghguag%sﬁm URGOAEU

Lipopolysaccharide a polysaccharide found in the cell wall of Gram-negative bacteria
that is composed of three components: Lipid A (endotoxin), core, and O-antigen.

Lipopolysaccharide anim gl anaminiiuigimsintmemnsisighagiimeamis
naaimusigunsitupinsiighiwunomaiunia Lipid A (endotoxin) &gay §4
O-antigen ’

Log-phase (exponential) growth the period during growth of a culture when the
population increases exponentially by a factor of 10.

BamamusAiins (Seays) 1wnmisIAgINUAAN TS culture 1STIN TR
SgsiuthanAsigiussayihwaAm 904 |

Maximum temperature the highest temperature at which a microbe will grow.

aapnmarduTe daanmagRiiaiRudpuamywiiifsigia

Mechanical vector a living organism that transmits infectious microorganisms from its
external body parts or surfaces ( rather than excreting the agent from an internal source).

Todnumic mimpmwwsiiniduumssiggumanghfignaigmisnamis y
rheavh) (i’ﬂi’ﬂﬁﬁﬁ@ﬁmﬁﬁ@ﬁwﬁmmﬁgﬁ)‘1u
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Mesophile microorganisms that prefer warm growth temperatures, generally between
20 °C and 40 °C.

Mesophile S{fjuiniiiugulaaganmnigl2an Jupomigam iRt gie
ARaNmMAcIR:H WorHlN §h GOoH\NIM

Microaerophilic a microorganism that requires low concentrations of oxygen for growth.

Microaerophilic S{iitan i uigimm A S AURTMIYAMNATY

Microbiological Food safety objective (FSO). A statement based on risk analysis

kati}

expressing the level of microbiological hazard in a food that is tolerable in relation to an
appropriate level of protection (Codex 1998a).
thUmhtsmimnynULnU anmnﬁnﬂmUﬂi (FSO) thntuﬁ“lmﬁ mfﬁﬁt
Uﬂ§ﬁw18mifmmLm.,g]ntmLUUE‘H@HnLUniLmog_{]ntSHLﬁﬁfﬁﬂLﬁgtﬂqﬁmUﬂi RUns
nn§shisABaismimimi
Minimum temperature the lowest temperature at which a microbe will grow.
AHNMAOHYUI SannmnnuiEaid uHENUIMANMTNRNAINSY

Monitoring the act of conducting a planned sequence of observations or measurements

=]

i

t7p]))

of control parameters to assess whether a CCP is under control (Codex, 2009b).

Mipaffn) waymoismuimumttismicia ymmasiihisnisppaiSa
ifginwalythid cop gaishiymumifaUaRiBiuse (Codex, 2009b)9

Morbidity disease / iliness.

RRi o8/ 28

Mortality the state of being susceptible to death, or the relative frequency of deaths in a
specific population.

ginn:mn nsmainwihant ymadamuiRunnshismignuisighbgsumns
BAMNAY

Mortality rate ratio of the number of deaths from a given disease to the total number of
cases from that disease, per unit time.

Hmwipnmn ﬁijﬂLmSHn ENUIT W ANT
Ghis:ghywham

SEiRum s dhywiidgsaihaiud

b
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Most probable number (MPN) a statistical means of estimating the size of a microbial
population, based on the dilution of a sample, and determining the end points of growth.
Ssswambdiamaids (vpn) galsmitisuwnanduwiisgsumaiis
ﬁfqa Lmﬂmfﬂtmﬁﬁmj”ﬁULﬁUiS ni SﬁnﬂﬂnﬁﬂﬂGUmUiSnmﬂSﬂ
Mycotoxins fungal secondary metabolites toxic to humans and produced by molds.
Mycotoxins {jais MUl RiRunuRUys Ay ShRlaihw molds

Wuiiidtws ALY &9 oG8 MENHAIR RN OUIGATG NN



a

fepansuignignAnie] wAshiynyAGSdhmung

Operational Limit A value that is more stringent than a specific critical limit that is used
in process management by providing a buffer zone for safety.

msAnnawivimi algitubkinmamim@atanamhamagwitugiasdgam
[AUTAR IRURUISIAUS buffer sa(UIAMANY

Operational PRP A PRP identified by the hazard analysis as essential in order to control
the likelihood of introducing food safety hazards to and/or the contamination or proliferation of
food safety hazards in the product(s) or in the processing environment (ISO, 2005).

wRUHMI PRP PRP ywit vt sAanastwmimaim:naia UOIMGFIMTANY
panfajugmaisminniaigiimndadhmun: S/ymicyhing yminanwisim:na
atamaSanmunnsiahkGakm yaktinhimiuiansy

Opportunistic P‘athogen A reIa:tiver harmless microorganism that can more easily cause
an infection in an immunocompromised person, or if it is accidentally inserted into a sterile host
site.

mamivhsi2mulwy #iussmaniBudsuRim AR uNwR M smigh
iUmﬁiEﬁUS‘ﬁJﬁﬁ Ut Sfﬂnﬁﬁfﬂimﬁﬂﬁ gLUﬁ?Sif'iﬁmim SUMUIFIAR host iR UMSIHINAY

Optimum temperature temperature at which microorgz;nisms ‘grow best.

dapnmaiia daanmeiRudpuinhysmansyitgad

Outbreak When two or more people become sick from the same bacterium, virus, or
other pathogen, it's called an outbreak. When outbreaks of illness from foods regulated by the
Food and Drug Administration (FDA) occur, the FDA, the Centers for Disease Control and
Prevention, and state health authorities investigate together, to find the source of the
contaminated food that caused the iliness, so that the outbreak can be stopped.

mig: st uesagfiina gidsiis:mags adin WANTNAIAT 118 YMAMITY
sipig)aptassauigmigagng ishnunsmig:ti it uAandhwnuns {4
MUY (FDA) 1RaMNS FDATH mmamﬁ@mmLéﬁLﬁﬁLﬁhﬁE Sumiuint Samghr

inAnNIUIE O SiEmiRusanywe igjinuanitivismuningaiduuamudms

DRgig MM eRinSUmiUY

Panc‘iemic an epidemic occurring at the same time on different continents or a disease
affecting the majority of the population of a large region.

Ranagpa hidnagpaiduifaidaninniaywilGiuigiom yaiuR:agnm
ReupuihRsmandsisdusiyw |

Parasite an organism that benefits from its relationship with its host, at the host's
expense.

s anrmymwywinuegumSHAUUNGS
GAMUWIUES host

NEAGSRMYW host IURIGSINW
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Pathogen any microorganism that can cause disease.

MAMITRING HASUIMANAMYWIRUMGUR M SHR

Pathogenicity the ability of a microorganism to produce pathological changes and
disease.

Akl wvpmoisudngsiman sigjuilamigaiyging 8k

Potable Water Wholesome, drinkable water. )

Fnapannuuiima SntdumoRnms

Prerequisite program (PRP) such as good agricultural, manufacturing, and hygienic

e
ZF‘I!

practices that create the foundation for a HACCP system.
AyiRatgimitys (PRP) Jothamny #anyny Shming
YU S{A: W UUAS HACCPY

SHBWiRUUIRA
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Primary production Those steps in the food chain up to and including, for example,
harvesting, slaughter, milking, fishing (Codex 1997a).

RIARYULY SumsAlmstAvpuiFakiguinagunum an e Mg
®OU Feuguna MIpMGEAI: (MIWAGAIN:) MISANG

Psychrotroph A microorganism that grows optimally at low temperatures, e.g., 0 - 20 °C.

Psychrotroph HA&J2B{MANIRUEMN U ORAISIRNMNNU 0-WOoHANIUY

Prion A misshapen cellular protein that causes the agglomeration of normal shaped
prion proteins which in turn can cause transmissible spongiform encephalopathies, fatal brain
diseases, such as BSE ( “mad cow disease”).

Prion 1M ﬁj’ﬁLUTnHSBUiUﬂﬁm UUAM mzjmsmipsmmshmﬁ S prion B1SNH
uH”ﬁu (UHMTUUMIZ] S transmissible spongiform encephalopathies ugg mnn mgégiﬁuﬁﬁﬂ
BSE (<<u{ﬁt'mgn»)‘1

Process Flow Diagram A diagrammatic representation providing a detailed stepwise
seguence of the operations in the process under study.

Bnimeduyiidhims midamipmegusitunsthhiispivimnsiasdithimi
iReuAnReEdANY '

Protozoa one-celled organisms, existing singly or aggregating into colonies, belonging
to a diverse group of eukaryotes that usually are nonphotosynthetic and often are classified
further into phyla according to their capacity for, and means of, motility, as by pseudopodia,
flagella, or cilia.

a8 aimimws simamingwil U s YUguER e colonies T
NAYR GIURIAYTH:IS eukaryotes IR UM GYMB SR AIIUNA tmwmtf]wﬂmimsmmn

grutgini fep uniF My NsaMNIUAINATR SRGUIEGM pseudopodia fiagella y ciliat
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Psychrophiles bacteria with cold optimal growth temperatures, usually between 0 °C and
10 °C, that do not grow well at mesophilic temperatures.

Psychrophiles MATATR AR AN ORAISITHANAMN{HEIA MGYMOFANMATIR:
0 OHNANINV 161 90HNANIN fﬁm@smama&mtmﬁ?ﬁ‘qﬂnmm mesophilic

Psychrotrophs bacteria that can grow slowly at temperatures below 15 °C, but prefer
growing at warmer temperatures.

Psychrotrophs MAtATRIVHMG RN ETEISIRANMMMY 9 gripi Gigyannw
ryislaganmanal«

Quality Management System A structured system for the management of quality Raw
materials any material, ingredient, starting material, semi-prepared or intermediate material,
packaging material, etc. used by the manufacturer for the production of a product (IFST 1998).

LUﬁ§LﬁfILﬁﬂﬁjﬂﬂﬁm fnwﬁgnmﬁqwmmﬁmﬁmﬁamm mfgmmﬁmﬁghmsqe
miamaidly 1R8] vnedginuavifs sgrmaramuut yugealaBayay
mg{mﬁgﬁﬁmﬁafﬁmmimmﬁtﬁnwmmﬁ‘sﬁr‘fmmmt'jmmrﬁﬁﬁrﬁﬁﬁm |

Raw milk milk that hasn't been pasteurized. Some of the more dangerous kinds of
foodborne bacteria may be present in raw milk; for example, the types of £. coli that cause
illness; Listeria monocytogenes, and Brucella. See the definition of “pasteurization” for more
information.

gathaimisl S amiduSsginsgamamuihaliy aMaiuiasim:DAYW
Ggsitumsigusisighdnimhamial 29000 UIAS £ coriB s 2 st Listera
monocytogenes ¥4 Brucella 4 nuiduSwuswis «mihaj MpUafnsuigy

Risk A function of the probability of an adverse health effect and the severity of that effect
consequential to a hazard(s) in food (Codex 1998a).

iAW yeinisugmnisiut:musigysingemn ShmngSgisanutame
I UAM U SIA AR UM

Sanitary Operating Practices A term describing certain hygienic practices that form part
of prerequisite programs.

misginpAvAmHeSw WinsywituaanafimmsianswnaamnAviRam
innywisayiiagimithys

Sauces Commercial salad dressings, mayonnaise, and acidified sauces are
microbiologically safe. Manufacturers follow strict quality controls and diligently comply with
FDA-mandated Good Manufacturing Practices in production of these commercial products.
Commercial salad dressing, mayonnaise, and sauce products are also made with pasteurized
eggs that are free of Salmonella and other pathogenic bacteria and further ensure the safety of

these products. As such, these commercial products do not have the food-safety risks
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associated with their homemade counterparts, which contain unpasteurized eggs. Homemade
versions also may not contain sufficient quantities of food acids, like vinegar (acetic acid) or
lemon juice (citric acid,) to kill harmful microorganisms. As with all foods, the accidental
introduction of harmful bacteria from other sources must be avoided, particularly post-
manufacture. Consumers should follow sanitary food handling practices in dealing with all
foods, including salad dressings, mayonnaise, and sauces, to maintain their safety, and follow
manufacturers’ directions to keep food refrigerated.

GATRUA salad dressings TUUMANGAY mayonnaise 81 FARUATR UM ST AR
wsaiimadpiian) g gasdaimemigailaaanmauhafafi iiwas]
ZWUZSST’WTHSiﬁﬁﬁUﬁﬁHEUtumLﬁufmSnﬂﬂmmw FDA nh"ﬁmmmsmﬁ REUmn
1824 Salad dressings {UUMANEAY § mayonnaise SﬁQnLu NARHIN SRR WERMAMI
mmnﬁmasms Salmonella 81 MAIR Uhuﬁﬁt?tcﬂn shmmmssminmm
18:9 Jig:RbanivumangayHtis: SsnsumSAwaidmndinminiduthinAgh
MywueMAIRuRGasigidumonsdaituSsnshajiin:ied dlasig:Apin
FssUTNANMARRUMSHoMERIg: (maamiudn) UMAAME0 (MR
imefonoBpainituudim: A fomdamumidiasaitn miansiidwiod
MATRTIEURIA AR UANIRE) alplian] ohi i aimwadany g gandim e
fni'@fﬂﬁﬁﬂiﬁ&igﬁﬂi[}ntﬁ[}nhf—ﬂtmﬁummSﬁmﬁwgﬁ‘ﬁimnnSSﬁLUthI-ﬂUmthﬁﬁHmS
salad dressings mayonnaise S¥EA[RIUA ﬁhmﬁﬁﬁ‘ﬁ‘ﬁgm nivesg AT Simumiansiue
HAR ﬁﬁtmwmiiﬁmﬁmm:ghgigﬁﬁm

Secondary infection an infection caused by a different microorganism than the agent
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that caused a primary infection.

MIBUIYINATQUUS] MIgHIRuuamuyadsainhgudmanituuamudjus
MIFRUUYY

Septicemia multiplication of bacteria in the blood, potentially leading to sepsis
(generalized inflammation of the body ).

mnigAaih MiAsigisssmAmiisiakunuiR UM csi2unstii sepsis (MiaAnA
giglisnimus ) |

Significant Hazard Hazards that are of such a nature that their elimination or reduction
to an acceptable level is essential to the production of safe foods (ILSI,1999).

i AaI3 RGN M AR U Sugan:thayh iothminuins ymima
URWRITAEAIRUMGgUWANSATMGHIM:MikUadthmuniRumsyigmn

Specification A document giving a description of material, machinery, equipment,

process or product in terms of its required properties or performance. Where quantitative
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requirements are stated, they are either in terms of limits or in terms of standards with permitted
tolerances (IFST1998).

mIvMA DAaIgUmInEn afane sRRea S 2uAinh Sidhim yROaGL
airgkihuann: yd ylinhimit ugimig sshn i uagimuTnanpinsumAnns
AhinsAnng ymuushsinumsmiHg A

Spirochete Gram-negative bacteria having a flexible, helical-shaped cell wall with axial
filaments (no flagella) that run the length of the cell and enable it to move by contractions
(undulate).

Spirochete MATATMUHIGHISRMIMIMAMNUGCOR{PRIBIRUTS axial filaments (&S
88 flagella) IRuwSIiiMAM SUMOHAFNMWMIAIRA (undulate)

Spore Bacterial: A thick, resistant cell produced by a bacterium or protist to survive in
harsh or unfavorable conditions. Fungal: unicellular or multicellular bodies produced during
complex life cycles of fungi that may enhance survival in a hostile environment.

i AT himammaEs SR ah wnAaT yyyia fuqujifu=f
y SSHAMWENLY &{ Lk IMEOMRAIMAM gmmtmmmmmms»amngﬁig
faltumofwulsmiansusiiaghuiunmetiuh hostie '

Step A point procedure, operation or stage in the food chain including raw materials,
from primary production to final consumption (Codex 1997b).

aunséono SA1G [whvimr ydamamuisiakigjunagumunt ju ik
OUNRGERYUTBINARUMIBDUGRIMW ‘ u

Strict (obligate ) aerobe a microorganism that will grow and live only in the presence of

maiby

i

free oxygen.

Strict aerobe (818 MAQAY) HAreuMANIRUS A Shimisimsinisiph
2NN Siav SHARTUSITY

Strict ( obligate ) anaerobe a microorganism that will grow and live only in the absence
of free oxygen.

Strict anaerobe Hi fy2u{MANiRU A E Shinisimsianhugeaninu
HAEITEUSIUTY |

Strict (obligate ) parasite an organism that is completely dependent on its living host for

S

1D

survival.

Strict G’mﬁjn (mSﬁﬁgﬁg) mﬁmmhﬁwawm Nt 5kl ﬁLﬁJﬁIﬁm} host 101
mwumnmnsmsﬁim

Supplier Quality Assurance (SQA) The program of actions to ensure the safety and
quality of the raw material supply. Includes preparation of and procedures to assess supplier

competency, e.g., inspections, questionnaires.
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Symbiotic two or more organisms that live in close relationships required by one or both

members.

Symbiotic anicn MWt yiBsituiahwnsénadsuiaggitununnhw
ﬁjmﬁﬁgﬂn gmﬁmﬂ

Thermophile bacteria with relatively high optimal growth temperatures, usually between
40 ° C and 70 °C, that do not grow well at mesophilic temperatures.

Thermophiic NATRTIR UM GIRINSARAANMNG U NEYMOFANMATIR N GOHANIY
84 nloxpies inBsTAn A aTRyIs] f?m;'nﬁmm mesophilic

Toxic Dose The amount of toxin required to cause a food intoxication.

AEathdnm vTnanthinuiRupimituuumugmsminumnuni

Toxin A chemical or microbial metabolite that can cause toxic effects when ingested.
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Validate To investigate and prove the effectiveness of a control measure, such as the
critical limits at a critical control point.
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Validation Codex (2009b) defines this as: Obtaining evidence that the elements of the
HACCP plan are effective.

f4RIMN Codex (2009b) MSANNGHT: MIGGUD sﬁfgmﬁfﬁ LU MAMaR]TS
{RSMI HACCP EﬂSLUngﬁ]m

Verification Codex (2009b) defines this as: The application of methods, procedures,
tests, and other evaluations in addition to monitoring, to determine compliance with the HACCP
plan.

mﬁé]ﬂghﬁ Codex (2009b) MsAANAS s mirsiain anag §ATH mufingy Shmmwaly
ik guiguilmipafiSa) iBgfAnNAMHSINNEMUIRSMITUAT HACCPY

Verify To confirm the continuing effectiveness of a control measure through process or
records observations, or analytical testing.
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Virulence - the relative ability of a microorganism to produce disease.
AglnagpaaTENg vpmaiiunashiinfngsmangimivifai
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Virus small, non-living, infectious agents, consisting of a protein shell (capsid) and a
genome of DNA or RNA (nhot both), characterized by a lack of independent metabolism and
inability to replicate independently; it can replicate only within living host cells. Viruses are
classified based on morphology, genome, and whether or not they are encapsulated.

fies mAanigo s Sswnsiia mAliogh MU SISIARUALYIARS (capsid) Shiuys
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Water activity (aw) A measure of the availabilit;/ of water for the growth and metabolism
of microorganisms. It is expressed as the ratio of the water vapor pressure of a food or solution
to that of pure water at the same temperature (IFST 1999).
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World Health Organization ( World Health Organization called the WHO) is a specialized
institution of the United Nations, as authorities international cooperation in public health. It was
founded on April 7, 1948 and is headquartered in Geneva, Switzerland. The WHO Charter states
that its primary goal is to "raise the health of the human race to the highest possible level." It is
a major infectious disease and promotes the general health of mankind. Members of the World
Health Organization have appointed delegates to the World Health Assembly. Membership in
the United Nations, was elected as a member of the World Health Organization. According to
the World Health Organization's website, "countries are allowed to become members once their
applications are approved by the World Health Assembly by a majority vote." The World Health
Organization has a total of 193 member countries. The General Assembly of the World Health
Assembly convenes in May each year. web site http://www.who.int/en/.
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Wine Fermented juice from grapes (varieties of Vitis vinifera), also made with
other fruits and even vegetables with the addition of sugar. Red wines are made by
fermenting the juice together with the skins at 21-29 °C; white wines normally from white
grapes by fermenting the juice alone at 15-17 °C; rosé by removing the skins after 12-
36 h, or by mixing red and white wines. Beverages made by fermenting other fruit juices
and sugar in the presence of vegetables or leaves or roots are also called wines
(elderberry, elder flower, parsnip, peapod, rhubarb, etc.), although the legal definition
may be restricted to the fermented grape. Wines generally contain 9-14% alcohol, dry
wines 290 kJ (/70 kcal ), sweet wines 500 kJ (120 kcal ), and about 1 mg iron/ 100 mL;
only traces of vitamins.
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Yeast extracts consist of the cell contents of yeast without the cell walls; they are used
as food additives or flavorings, or as nutrients for bacterial culture media. They are often used
to create savory flavors and umami taste sensations, and can be found in a large variety of
packaged food, including frozen meals, crackers, snack foods, gravy, stock and more. They are
rich in B vitamins ( but not B12 ), and so are of particular importance to vegans and vegetarians.
Yeast extracts and fermented foods contain glutamic acid (free glutamates), an amino acid
which adds an umami flavor. Glutamic acid is found in meat, cheese, fungi (mushrooms), and
vegetables—such as broccoli, and tomatoes. Yeast extracts in liquid form can be dried to a light
paste or a dry powder (but this is not the same as nutritional yeast). The process to make
yeast extract was invented in the 19th century by Justus von Liebig. Yeast cells are heated until
they rupture, then the cells' own digestive enzymes break their proteins down into simpler
compounds (amino acids and peptides), a process called autolysis. The insoluble cell walls

are then separated by centrifuge, filtered, and usually spray-dried.
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Yeast Fermentation, bottom or deep fermentation; fermentation during the

<,

azca’z‘
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manufacture of beer with a yeast that sinks to the bottom of the tank. Most beers are
produced this way; ale, porter and stout being the principal beers produced by top
fermentation.
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Yeasts are eukaryotic, single-celled microorganisms classified as members of the
fungus kingdom. Some types are of major importance in the food industry. Saccharomyces
cerevisiae and S. carisbergensis are used in brewing, wine-making and baking. Yeasts such
as Candliaa utilis (formerly Torula utilis) are grown on carbohydrate or hydrocarbon media as
animal feed and potential human food, since they contain about 50% protein (dry weight) and
are very rich in B vitamins. Some yeasts are pathogenic ( especially Candida spp., which cause
thrush); many are used in biotechnology for production of hormones ( see hormones, human)
and other proteins.

Wy Athinaimam hef s MNIRUMSIMAMYW HinSOaNAM{ABISHY]!
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Yield is a weight of food after processing as a percentage of unprocessed
material.
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Yoghurt, Yogourt or Yoghourt, is a food produced by bacterial fe;mentation of milk. The
bacteria used to make yogurt are known as yogurt cultures. Fermentation of sugars in the milk
by these bacteria produces lactic acid, which acts on milk protein to give yogurt its texture and
characteristic tart flavor. Cow's milk is commonly available worldwide and, as such, is the milk
most commonly used to make yogurt. Milk from water buffalo, goats, ewes, mares, camels,
yaks and plant milks are also used to produce yogurt. The milk used may be homogenized or
not. It may be pasteurized or raw. Each type of milk produces substantially different results.
Yogurt is produced using a culture of Lactobacillus bulgaricus and Streptococcus thermophilus
bacteria. In addition, other /actobacilli and bifidobactetia are sometimes added during or after
culturing yogurt. Some countries require yogurt to contain a certain amount of colony-forming
units (CFU) of bacteria; in China, for example, the requirement for the number of /actobacillus
bacteria is at least 1 million CFU per milliliter. To produce yogurt, milk is first heated, usually to
about 85 °C, to denature the milk proteins so that they do not form curds. After heating, the
milk is allowed to cool to about 45 °C. The bacterial culture is mixed in, and that temperature of
45 °C is maintained for 4 to 12 hours to allow fermentation to occur.

Yoghurt, Yogourt or Yoghourt AENHIUMAR R Rt WM giaisismARTn § At sim
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Zoonotic A pathogenic organism that can infect humans and animals.

Zoonotic ANIMRMWURGAIEUMOERESAY Shaig
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Shown below is a collection of web ressources of relevance to the food science, food
technology and nutrition communities.

Food Science Central

www.foodsciencecentral.com

A gateway to free and subscription based information relating to the world of food
science, food technology and nutrition. The site includes feature articles, reports on important
papers published in leading food science journals, and details of products and services offered
by IFIS Publishing.

FSTA Direct

www.fstadirect.com

Offers web access to Food Science and Technology Abstracts, a database composed of
an extensive collection of abstracts prepared from the world’s food science, food technology
and nutrition literature.

FoodInfo Quest

www.foodinfoquest.com

A guide from IFIS to help students, researchers, and professionals find and use food
science information.

British Nutrition Foundation ( BNF)

www.nutrition.org.uk

The British Nutrition Foundation promotes the nutritional wellbeing of society through
the impartial interpretation and effective dissemination of scientifically based knowledge and
advice on the relationship between diet, physical activity and health. It works in partnership with
academic and research institutes, the food industry, educators and government. The
Foundation influences all in the food chain, government, the professions and the media.

CABI

WWww.cabi.org

CABI is a not-for-profit organization specializing in scientific publishing, research and
communication. CABI improves people’s lives worldwide by providing information and applying
scientific expertise to solve problems in agriculture and the environment.

Campden BRI

www.campden.co.uk

Campden BRI is the UK’s largest independent membership-based organization carrying
out research and development for the food and drinks industry worldwide. Its website includes

details of current research, member services, legislation information and training timetables.
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Codex Alimentarius

www.codexalimentarius.net

Website of the Codex Alimentarius Commission which aims to develop food standards,
guidelines and related texts such as codes of practice under the Joint FAO/WHO Food
Standards Programme.

Deutsche Landwirtschafts Gesellschaft e.V. (DLG)

www.dlg.org

DLG is one of the key organizations in the German agricultural and food sector and aims
to translate scientific findings into practice. The website details current research programmes
and events.

European Food Information Council ( EUFIC)

www.eufic.org

The European Food Information Council (EUFIC) is a non-profit organization which
provides science-based information on food safety & quality and health & nutrition to the media,
health and nutrition professionals, educators and opinion leaders, in a way that consumers can
understand.

European Food Safety Authority (EFSA)

www.efsa.europa.eu

The European Food Safety Authority (EFSA) is the keystone of European Union risk
assessment regarding food and feed safety. In close collaboration with national authorities and
in open consultation with its stakeholders, EFSA provides independent scientific advice and
clear communication on existing and emerging risks.

Food and Agriculture Organization (FAO)

www.fao.org

This site acts to further the FAQO’s goals of leading international efforts to defeat hunger,
with particular reference to: putting information within reach; sharing policy expertise; providing
a meeting place for nations; and bringing knowledge to the field.

Food Law

www.rdg.ac.uk/foodlaw/

Provides resources on UK, European and international legislation including food
additives, labelling and hygiene.

Food and Nutrition Information Center (FNIC)

www.nal.usda.gov/fnic/
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The FNIC web site provides a directory to credible, accurate, and practical resources for
a wide audience. Visitors can find material such as printable format educational materials,
government reports and research papers.

Food Navigator

www.foodnavigator.com

A specialized news service, broadcast as a free access website, as well as e-newsletters
to registered subscribers, which is built around a proactive news agenda that adds value to
product announcements.

Institute of Food Research (IFR)

www.ifr.ac.uk

The Institute of Food Research’s vision is to be a world-leading contributor to harnessing
food for health and controlling food-related disease. Its website provides resources on food
science topics, information sheets, IFR publications and news releases.

International Food Information Council (IFIC)

www.ific.org

This site aims to provide a resource on food safety and nutrition and communicate
science-based information to health and nutrition professionals, educators, journalists,
government officials and consumers.

International Portal on Food Safety, Ahimal and Plant Health

www.ipfsaph.org

Developed by FAQ, this portal provides a single access point for authorized official
international and national information across the sectors of food safety, animal and plant health.

Just Food

www.just-food.com

A rapidly growing food trade website providing instant access to over 1500 reports, books
and research products from leading market information providers, as well as news, industry
announcements, feature articles and discussion forums.

Leatherhead Food International

www.leatherheadfood.com

Leatherhead Food International is a global and independent provider of food information,
market intelligence and technical and food research services. Its website details the different
products and services on offer.

National Agricultural Library

www.nal.usda.gov
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The National Agricultural Library is one of the world’s largest and most accessible

agricultural research libraries and plays a vital role in supporting research, education, and
applied agriculture. The website provides online access to its library catalogue, AGRICOLA, as

well as to details of publications and services.
UK Department for Environmental, Food and Rural Affairs (DEFRA)

www.defra.gov.uk
DEFRA’s remit is the pursuit of sustainable development, weaving together economic,

social and environmental concerns. Information on the DEFRA website aims to further this

outlook.
UK Food Standards Agency (FSA)

www.food.gov.uk
The FSA provides advice and information to the public and Government on food safety,

nutrition and diet. Its website includes information on a variety of topics including food labelling,

genetically modified foods and BSE.
US Department of Agriculture (USDA)

WWw.usda.gov
The USDA aims to provide leadership on food, agriculture, natural resources and related

issues based on sound public policy, the best available science and efficient management. This

website offers information about the USDA’s agencies and offices and allows users to browse

the site either by type of audience or subject.
US Food and Drug Administration (FDA)

www.fda.gov
The FDA is responsible for protecting the public health by assuring the safety, efficacy

and security of human and veterinary drugs, biological products, medical devices, food,

cosmetics, and products that emit radiation. The website includes information on hot topics,

reference materials and FDA-regulated products.

World Health Organization (WHO)

www.who.int
Published by the WHO, the United Nations specialized agency for health, this website

provides health-related details on member countries, together with information on specific

health topics, WHO publications and research tools.
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