Food Safety

Hazards



Chemical hazard : a toxic substance that is
produced naturally, or added intentionally or un-
Intentionally to fooc

\! =




e Source

Certain fish species Spoilage of certain species
of fish can (e.g., tuna,) result in production of
toxic levels of histamine and related compounds.

e Nuts, Seafood Certain varieties or species
produce an allergic reaction in sensitive people.

e Corn Certain molds that grow on corn can create
toxins (e.g., aflatoxin).



e Sodium nitrite Can be toxic In  high
concentrations.(preservative)

e Vitamin A Can Dbe toxic in high
concentrations. (nutrient supplement)

e Sulfiting agents Can cause allergic-type
reaction in (preservative) sensitive people.



Food Chain

Production

¢

Manufacturing

{

Distribution

\

Sales

}

Consumption

Fishery, Agriculture
(Overseas, Inland)

Manufacturing,
Processing

Wholesaling.
Logistics

Retailing, Marketing

Analysis,

Hygiene
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Relative Risks

JMicrobial contamination
JToxic chemicals

JAnimal Drug Residues
IPesticides

JEnvironmental contaminants
IBiotech
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Food Sensitivity

Primary Food Sensitivity secondary Food Sensitivity
secondary to Gl disorders

secondary to drug treatment
Food Intolerances

|

Immunclogical Non-immunolegical

Anaphylactoid reactions, e.q., strawberry reaction
Metabolic reactions, e.q., lactose intolerance

Idiosyncratic reactions, e.q., sulfite-induced asthma

Food Allergies

X\

IgE-mediated Non-IgE-cell-mediated
(Immediate iDelayed hypersensitivity
hypersensitivity reactions)
reactions)

Food anaphylaxis
Exercise-induced
Other

Fig. 1—Relationships between the vanous types of food sensitivities. Adapted from IFT, 1985,




FOOD SENSITIVITY
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Production
of

|_| Stimulates 2& -+
v

Allergen
IgE Mast Cell Sensitized
Basophil Cell

Sensitized l_l
Cell + - 2,
Allergen

Release: J Degranulation
Histamine
and other
Mediators

Fig. Z—Mechanism of IgE-mediated allergic reaction. Allergen is consumed, sensitizing the individual.
Sensitization results in production of allergen-specific Ige-antibodies which then attach to receptors on mast
cells and basophils. Upon subsequent exposure to the allergenic substance, the allergen cross-links two
antibodies on the surface of the mast cell or basophil membrane, stimulating release into tissues and blood
of chemical mediators of the allergic response. Adapted from Taylor et al., 1998,



Delay Hypersensitivity
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4l Jaadll Food Intolerance
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FOOD INTOXICATION
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Dose-response curve for toxicant
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Dose-response curve for toxicant
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Toxic effect study N
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Toxic effect study: chronic
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Toxic effect study
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TDI , ADI
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Toxic effect study: Acute
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Food Additives 48Liaal) ) gall
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Chemical Hazards-2

Dr. Hoda Habbal
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Chemical Hazards

Food additives

Residues

Contaminates
Endogenous substances
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2- Residues
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2-1 Pesticides
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Organo chlorine insecticides
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Organic phosphorous
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Synthetic Pyrethroids
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Legal Aspects
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/Residues of pesticide : a real \
threat ?
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2-2 Veterinary drugs
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2-2 Veterinary drugs
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Antibiotics
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Antibiotics
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i ) Betamethasone not set not set not set 0.002 0.002 not set not set
Corticosteroids
Dexamethasone 0.1 (e0) not set nof set 0.002 0.04 not set not set
A4 | Resorcylic acid lactones
0.02(e0)
Zeranol liver S Eel L 0.01 0.01 not set 0.01 0.01 not needed
occur in HGP
free EUCAS cattle]
A5 | Beta agonists
Cimaterol not set not set nof set not set not set not set not set
Clenbuterol not set 0.0006* nof set 0.0005 P {0.0006) not set not set
Mabuterol liver not set not set nof set not set not set not set not set
Ractopamine not set not set 0.04 not set 0.04 not set 0.00
Salbutamol not set not set nof set not set not set not set not set
A6 | Prohibited compounds

Chloramphenicol

VETERINARY DRUGS and CONTAMINANTS
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Veterinary Drug Residues in Food

th

Updated up to the 347" Session of the Codex Alimentardus Commission (2011)

SEARCH RESULTS

Found 2 veterinary drugs with MRLs satisfying the following criteria:

» Functonal class equal to " Growth promoter

th

Updated up to the 347 Session of the Codex Alimentardus Commission (2011)

* Trenbolone acetate

Functional Class

O Growth promoter

B Search JECFA
Click the abowve link to acceszs the relevant JECFA residue monographi(s)

Maximum Residue Limits for Trenbolone acetate

Species * Tissue MRL Year of Adoption Mote
CatHe Muscle 2 pafkg 1995
Catde Liver 10 pgikg 13995

th

Updated up to the 347 Session of the Codex Alimentardus Commission (2011)

' Zeranol
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% print-friendly wersion

Weterinary Drug
Functional class
Latest evaluation
JECFA meeting
AaDI

ADT status

Residue monographs

Marker residue

Maximurm residue limits
({MRL) recormmended

Cther remarks

Surmmary of the
evaluation
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Zeranol

menobiotic growth promoter

1957
32
0-0.5 pgikg bw

Full

41-1

FParent drug

2 paskg E
10 pgrkag H

|
An ADI of 0-0.5 pgflkg of body weight was
established fo rzeranal, [
For a 70 kg person consuming 500 g of meat daily,
the maxzimum permissible level of zeranol residues
in meat would be 70 pgilg of edible tissue, |
Howewer, the Committee pointed out that levels of
residues of zeranol in meat from animals treated
according to good practice in the use of veterinary
drugs would be below this figure, Therefore an
Acceptable Residue Level was established for
zeranol: 10 paskag for bovine liver and 2 poflg for
bowine muscle, The latter level is higher than that
observed in cattle treated according to good
practice in the use of veterinary druags, but is the
lowest level consistent with the practical analytical

rethods available for routine residue analvsis,
TRZ 763

Cattle Muscle

Cattle Liver
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ANABOLIC and UNAUTHORISED SUBSTANCES
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Steroids -
A3 .
Continued
0.01(ec)
Trenbolone i
) . [esidues shauld not 0.01 0.01 not set 0.01 not set not set
{cand B) occur in HGP
liver free EUCAS cattle]
. . Befamethasone not set not set not set 0.002 0.002 fot set not set
Corticosteroids
Dexamethasone 0.11{e0) 1ot set nof set 0.002 0.04 nof set not set
A4 | Resorcylic acid lactones
0.02(e0)
Zeranol liver [residues should not 0.01 0.01 not set 0.01 0.01 not needed
ocour in HGP
free EUCAS cattle]
A5 | Beta agonists
Cimaterol not set not set not set not set not set not set not set
Clenbuterol not set 0.0006* nof set 0.0005 P (0.0008) nof set not set
Mabuterol liver not set not set not set not set not set not set not set
Ractopamine not set not set 0.04 not set 0.04 nof set 0.09
Salbutamel not set not set not set not set not set not set not set

A6 | Prohibited compounds
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2-3 Migrants from food contact
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Plastics contact materials
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Synthetic plastic

Addition | / \ Condensation

polymeridation ’ polymerizations
Poly conden. Ring opining Poly addition
| | |
Polyethylene ;

Polypropylene Polyesters

Polyvinylcloride Polycarbonate
Polyamide
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Migration from food contact
materials
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Migration of
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Substances:

» Stabilizers
 Plasticizers
* Antioxidants
* Monomers

* Oligomers
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Most common food—package
interactions:
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Table 2. Extraction conditions and food types simulants.

Conditions of Use Water

Food Simulant

Heptane* 8% alcohol

50% alcohol

Time and Temp.

I, 0, Iv-B, VI-B, VII-B
I, Wb, V-4

120°F, 24 hrs

E. Room temperature filled and stored  V, IX
VI-A
VI-C
I, V-4, VI-A
I, 1L, IV-B, VI-B, VII-B
ViI-A
VI-C
I, 1, IY-B, VII-B

G. Frozen slorage 70°F, 24 hrs
1, Wil-A

70°F, 48 hrs
F. Refrigerated storage

Time and Temp. = Time and Temp.

70°F, 30 mins

120°F, 24 hrs
FO°F, 30 mins

70°F, 48 hrs
FO°F, 30 mins

Time and Temp.

120°F, 24 hrs

70°F, 48 hrs
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Table I. Examples of Foods Corresponding to Food Types I-IX

I II I1I IV-A IV-B V VI-A | VI.B | VI-C | VII-A | VII-B VIII X
raspberries | vinegar seafood butter mulk Lard beer soda ligueurs | doughnut | bread macaroni | pofato clups
maple Juice oleo- cheddar sweet cream | vegefable | ale distilled | some some shredded | fried
syTup concenfrate | margarine cheese (18%) oil Spirits coaldes cookies wheat potatoes
consomume | fruit juice fish Roquefort | sweet cream most danish soda hard fried

cheese (40%) wines rolls crackers candies chicken
ripe olives | nmstard fresh meat SWiss cream cheese butter sandwiches | puffed cheese
cheese biscts rice crackers
boiled eggs | catsup ground meat ice cream frutprles | muffins cereals fritos
cooked Cream cooked coftage wadtles cake cornmeal | buttered
spaghetti dressing bacon cheese popeorn
salads apple sauce | sausage meat pies coffe cheese curls
canned salad w luncheon fried meat
com dressing meat
jelly MAyonnaise | mayonnaise fried fish
canned pork & chocolate
peaches beans
sauerkraut dried beef s
pickles poultry pizza
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Environmental contaminants
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1- Aromatic Hydrocarbon
i el A el) o padl

D On S A s el o gnall aual
Benzene and alkylated benzenes (toluene , ethyl [
benzene , naphthalene)

leie 38 S o sall o) gind s Tan il 5 ) sall o3g] (2 il
i g hell o sadll A8 Lol by jall IS jae 5o cpslgill b jradl
Gllaall delia 8 deaadiuall e liall clydall W juad o AY)
& saall g
daudl 3389 ye (5 HAY 3 sall inguwzmdp\w

e el Al ) g3 amy 400050 Alubial) Agia 5 gl o gadll Ja
daall LY J8 e s sl CSlall (e bl (aliaial!




2- Dioxins and Dioxin-like
compounds

Polychlorlnated dlbenzo-p dloxms B
(PCDD’'s)

Polychlorinated dibenzophorans m
(PCDF’s)

Polchlorinated biphenyl (PCB) =




(= PCDD, PCDF s2a () S5
50 sl g0 Llads (e e (g Hul
sl o aauS VI e o 53
Bh\j);ﬁ'é)hdﬁ%ﬂuic 9 9 A
Loz (e ALl LS jall calias
5y siSll da al Lad 5 (sl

PCDD ki 75 s 25 5o
i 209 s PCDF i 35
.PCB

POLYCHLORINATED BIPHENYLS
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[0 For example, consider the following 60g mixture:
10g of compound A, with a TEF of 1
20g of compound B, with a TEF of 0.5
30g of compound C, with a TEF of 0.2.

O The TEQ of this mixture would be:
(10g x 1) + (20g x 0.5) + (30g x 0.2) = 26g TEQ,

O In other words, this mixture of 60g of various
compounds would be as toxic as 26g of either of the two
most toxic compounds.
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General Population Intake

e US CDD/CDF estimate 41 pg TEQDF-WHQO98/d or
0.59 pg TEQDF-WHO98/kg/d

e US CDD/CDF/PCB estimate 65 pg TEQDF-WHO98/d or
1 pg TEQDF-WHO9%8/kg/d

e Children: US CDD/CDF estimate

54 pg TEQDF-WHO98/d or

3.6 pg TEQDF-WHO98/kg/d

— Decrease with age

e 5 compounds = 70% load

- TCDD, PeCCD, PeCDF

HxCDF, PCB 126
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Inorganic environmental
contaminants
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Poly aromatic hydrocarbon (PAH)
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http://en.wikipedia.org/wiki/Image:NASA20050627a_PAH_molecules.jpg
http://en.wikipedia.org/wiki/Image:Benzo-a-pyrene_chemical_structure.png

Poly aromatic hydrocarbon (PAH)
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http://en.wikipedia.org/wiki/Image:Benzo-a-pyrene_chemical_structure.png

Component TEF
Benzo pyrene 1
pyrene 0.001
2-methylephthaline 0.001
indopyrene 0.1
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Heterocyclic amines
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Figure 3
The Ames Test
*Add bacteria (which need -1 / D
histidine to grow), suspected . \,/

mutagen (or food extract), and -
liver enzymes to petri dish.
Agar contains all needed nutrients ~

for the bacteria except histidine.

%

«Incubate for 48 hr at 37°C (98.6°F)

Y

: : (=]
+Count colonies of bacteria. ( aé’g &)
The bacteria can only grow if they a

have mutated or “reverted” to grow _—

()
-
o oA

without histidine. The number of

colonies indicates potency of mutagen.




Aadai¥) o 4ae V) aladiady elly g V1 A (€ 50 20 s e i€l a3 [
Cllal g 2yl Al gl b Hall 8 dik juee <l 30 L Al 5 dgliall
DNA J! 4l

: %}AA.AM XYY &_1\_\SJA (MB‘ ]
2- amino-3,8-dimethylimidazo[4,5-f]quinoxaline MeIQX [
2-amino-1-methyl-6-phenylimidazo[4,5-b]pyridine PhIP [O




Figure 1

Structures of the Five Most Common Heterocyclic Amines
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Proposed pathways for the formation of acrylamide after Strecker

degradation of the amino acids asparagine and methionine in the presence
of dicarbonyl products from the Maillard reaction. In asparagine, the side
chain Z is-CH2CONH2; in methionine it is ~-CH3CH2SCH3



Fatty acids

Glyeerol
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Aspartic acid
Carnosine
p-alanine

Serine
Cysteine
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Acrolein
\\‘ Acrylic acid

Pyruvic acid
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FOOD SAFETY
CHEMICAL HAZARDS
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Quality and safety

Nutritional guality
(health)

Humanistic quality
(environmental and
moral values)

Hygienic quality
(Safety)
Functional quality
(service)

Cazes-Falettes, 2001
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Food Chain

: Fishery, Agriculture
Produc:on (Overseas, Inland)
Manufacturing Manufacturing,

* Processing
Distribution Whgle_saling.

* Logistics
Sales Retailing, Marketing

& Analysis,
Consumption Hygiene
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Food Safety Hazards
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Relative Risks

JMicrobial contamination
JToxic chemicals

JAnimal Drug Residues
JPesticides

JEnvironmental contaminants

[1BIotech
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"IN (DY
Chemical Hazards

= Chemical hazard : a toxic substance that is produced naturally, or added intentionally
or un-intentionally to food

= Natural Hazard Source

= Certain fish species Spoilage of certain species of fish can (e.g., tuna,) result in
production of toxic levels of histamine and related compounds.

* Nuts, Seafood Certain varieties or species produce an allergic reaction in sensitive
people.

= Corn Certain molds that grow on corn can create toxins (e.g., aflatoxin).

08/06/2020



Added intentionally:
= Sodium nitrite Can be toxic in high concentrations.(preservative)
= Vitamin A Can be toxic in high concentrations. (nutrient supplement)

= Sulfiting agents Can cause allergic-type reaction in (preservative) sensitive people.

+ Accumulation of heavy metals due to production activities

Ad d ed un-intentio nal Iy » Dissolution of heavy metals due to damage of wastewater treatment facilities

+ Disposal of harmful waste materials by burial or other methods
Effect on the human body

Effect on animals and plants

= Heavy metals: pb, cu ..

Soil Environmental pollution
contamination

= Dioxin

Former
factory site

‘ Accumulation of - % '},.:,“
heavy metals / , . T

i i C—— Ground
Dissolution of -
harmful materials (T-leavy metals | water

—_—
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FOOD SENSITIVITY
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FOOD HYPERSENSITIVITY e - . "
(ADVERSE REACTION TO FOODS)| , Hypersensitivity 4slwallb 8 gllergy gusail) =

-
|

Food Intolerance: (il Jaadl) =

v

". \
NON-IgE 1. Enzymatic et
ulom’l'o 2. Pharmalogical Effect
i 3, Enzymatic Inhibition
N— 4. Direct Effect On Mast Cells
5. Toxic Effects 1

6. Undifiened

. ;

Thi cell mediated 1, TgG mediated
contact allergy & 2. Eosinophil mediated
Atopic allergy 3. Others
) ‘ “
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Ricki Lewis, Life, 3¢, Copyright © 1998 The McGraw-Hill Companies, Inc. All rights reserved,

An Allergic Reaction — Overview

Aller Ic.\

reaction Histamine

and other
chemicals

- Allergen
B cell

(1) Initial contact
with allergen

Plasma cell ;
Released IgE ’4’

(IR (4) Subsequent
contact with
allergen

3)

Mast cell -




IgE e Led 1 A1)l il

s siuar g |gE daeliall Gl gu gdal) (e g 63 Qi g 50l t\jjubz_.dww‘ al @Yy ad 8 dn gy

AQ uall Al gl S (gl axy el (al el jedat m

Al gal anadic |gE adis o Jaad UM JSEE 2l A gal (1 g2l 2xyg SV Als pall o
sl ) J2a 3 sl

e 3 ga gl qw\fug\cﬂﬁ‘y\mg@w Al A go uii] (i yrill die g AU Ads pall o
ol [l je Y ) Gaabiingd) 3ale 1 d) s Jladll e UYAD G ) Lage 1A mha



Delay Hypersensitivity
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INGREDIENTS

Water, Carrots, Onions, Red Lentils (4.5%) Potatoes,
Cauliflower, Leeks, Peas, Cornflower, Wheatflour, Cream
(milk), Yeast Extract, Concentrated Tomato Paste, Garlic,
Sugar, Celery Seed, Sunflower Qil, Herb and Spice, White
Pepper, Parsley

ALLERGY ADVICE

For allergens, see ingredients in bold




FOOD INTOXICATION
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Response

Dose-response curve for toxicant
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Dose-response curve for toxicant
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Toxic effect study
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Toxic effect study: chronic
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Toxic effect study
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Toxic effect study: Acute
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Chemical Hazards

Food additives

Residues

Contaminates

Endogenous substances



2- Residues
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2-1 Pesticides
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2-1-1 Insecticides
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Organo chlorine insecticides
Organic phosphorous insecticides
Carbamate insecticides

Synthetic Pyrethroids
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A ) Alaasl 5 Ao LN Al ) o Ll ol sl o3 i

sl s Gl 8 (5 sl oSl ki s elall da IS Gailiad Ll

@m@\é&&;ﬁao)ﬂd&ujmud&jdu\wuwj J\)Aj\ol@uaﬂ\‘sjcdﬂdc_ﬂ.@_n‘ﬂuﬁ .o.lj.; u
PSRN I

H
C
i)l‘i;
|
C1
C1 1

| |

1
cl

Cl =1
Cl

1 1

163 L¢3 310 G

LJLA.H:)JA\.AL“:}L_}‘H\‘ 4\ \\_14\\1 X

L;J\-J\-u sl e w
ledac A m

+ i) 5l 2y el Cland) ¢l m

LDl 7 63 5 Leilealin s DDT (LD50 200-300mglkg) ™

( LD50 150-230 mg/kg) u\m ~=ig: Hexachlorine cyclo hexan =

( LD50 10-70 mg/kg) croaN! aais - Cyclodiene =



Organic phosphorous insecticides

Orthophosphates
Phosphoro

Phosphorothiolates

Phosphorodithiolates
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Carbamate insecticides
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Synthetic Pyrethroids
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Legal Aspects
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Residues of pesticide : a real threat ?
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2-2 Veterinary drugs
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2-2 Veterinary drugs
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Antibiotics
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Antibiotics
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. . Betamethasone not set not set not set 0.002 0.002 not set not set
Corticosteroids
Dexamethasone 0.1 {eo) not set not set 0.002 0.04 not set not set
Ad Resorcylic acid lactones
0.02(e0)
Zeranol liver [l e Tl s 0.01 0.01 not set 0.01 0.01 not needed
occur in HGP
free EVCAS caftle]
AS Beta agonists
Cimaterol not set not set not set not set not set not set not set
Clenbuterol not set 0.0006% not set 0.0005 P {0.0006) not set not set
Mabuterol liver not set not set not set not set not set not set not set
Ractopamine not set not set 0.04 not set 0.04 not set 0.0o
Salbutamol not set not set not set not set not set not set not set
A6 Prohibited compounds

International Beef MELs

not
detected’

Chloramphenicol muscle not set not set not set prohibited not set

VETERINARY DRUGS and CONTAMINANTS

Antibacterials
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Antibiotics
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Found Z veterinary drugs with MRLs satisfying the following criteria:

m Functonal class equal to " Growth promoter”
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» Trenbolone acetate

Functional Class

O Growth promoter

Er Search JECFA
Click the abowe link to access the relevant JECFA residue monographi(=s]

Maximum Residue Limits for Trenbolone acetate

Species * Tissue b RL TYear of Adopton Mo tbe
CatHe FMuscle 2 paska 1995
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i Zeranol
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Other remarks
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acceptable Residue Level was established for

observed in cattle treated according to good

methods awvailable for routine residue analysis.
TR= 7a3
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the maximum permissible lewvel of zeranol residues
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ACTIVITY OF ANABOLIC HORMONES
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2-3 Migrants from food contact materials
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Plastics contact materials
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Migration from food contact materials
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Most common food—package

interactions:

Migration of '

Substarnces:
e Stabilizers 7

e Plasticizers
e Antioxidants >
e Monomers

» Oligomers Y 4
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Table 2. Extraction conditions and food types simulants.

Conditions of Use

Water

Food Simulant

Heptane®*

8% alcohol

50% alcchol

E. Room temperature filled and stored

F. Refrigerated storage

. Frozen storage

1, 0, Iv-B, VI-B, WI1I-B

1, IV-A, VIL-A

v, IX

VI-A

VI-C

1, IV=A, VIL-A,

I, 1, IV-B, VI-B, VII-B
V-4

VI-C

1, 1L, IV-B, VII-B

I, W-A

Time and Temp.

120°F, 24 hrs

70°F, 48 hrs

7O°F, 24 hrs

Time and Temp.

Z0°F, 30 mins

F0°F, 30 mins

Z0°F, 30 mins

Time and Temp.

120°F, 24 hrs

7O°F, 48 hrs

Time and Temp.

120°F, 24 hrs

70°F, 48 hrs
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Table I. Examples of Foods Corresponding to Food Tyvpes I-I3X

I I II1 IV-A IV-B v VI-A | VI-B | VI-C VII-A VII-B WVIII IX
raspberries | vinegar seafood butter nulk Lard beer soda liguenrs doughmat | bread macaroni potato chups
maple Juice oleo- cheddar sweet cream vegetable | ale distilled S0111E some shredded fried
SVILD concentrate margarine cheese (18%) o1l SPIrits coolkies cookies wheat potatoes
consomume | fruit juice fish Roquefort sweet cream most danish soda hard fried

cheesse (4095 Wines rolls crackers candies chicken
ripe olives mustard fresh meat Swiss cream cheese buiter sandwiches | puffed cheese
cheese biscuits rice crackers
boiled eggs | catsup ground meat ice cream fruit pies muffins cereals fritos
cooked Cream cooked cottage wailles cake cornmeal | buttered
spaghetti dressing bacon cheese popcorn
zalads apple sauce sansage meat pies coffee cheese curls
canned salad w/ luncheon fried meat
cormn dressing meat
jellv mavonnaise mayonnaise fried fish
canned porle & chocolate
peaches beans
sauerkraut dried beef nuts
pickles poultry pizza







Natural toxins
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Fusarium,

Penicillium
Alternaria




Aflatokins 4 i
Ochratoxins

Patulin
Rubratoxin
Citrinin
Zearalenones
Ergot
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Aspergillus parasiticus —Aspergillus flavus
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1-Protease Inhibitors
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Acetylcholinesterase inhibitors
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4- Cyanogenlc glycosides
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Blogenlc amines
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Glococynolates
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2- Physical Hazards in agri-food chain

Definition : physical contaminants are additional
matter or foreign objects normally not existing In
food that could cause injury , disease or
psychological trauma to the organisms .

D Oand ) A0l HUaAY) s
= Radioactive contaminants
= Non- radioactive contaminants




Non- radioactive contaminants
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