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What are the food additives?   



 
 

 
 
Substances added to food  

 
FOR 

    
Flavor Preservation 
Taste Enhancement 
Appearance 

Improvement 

 
 





 
Micronutrients 

 A subset of food additives, 
micronutrients added in food 
fortification processes 
preserve nutrient value  

 
 by providing vitamins and 

minerals to foods such as 
flour, cereal, margarine and 
milk which normally would 
not retain such high levels. 

  
 Preservatives also reduce 

spoilage from sources such as 
air, bacteria, fungi, and yeast.[ 

 

https://en.wikipedia.org/wiki/Micronutrient
https://en.wikipedia.org/wiki/Food_fortification
https://en.wikipedia.org/wiki/Food_fortification
https://en.wikipedia.org/w/index.php?title=Nutrient_value&action=edit&redlink=1
https://en.wikipedia.org/wiki/Vitamins
https://en.wikipedia.org/wiki/Minerals
https://en.wikipedia.org/wiki/Preservative
https://en.wikipedia.org/wiki/Food_additive


Numbering 
  

 To regulate these additives, and 
inform consumers, each additive 
is assigned a unique number, 
termed as "E numbers",  

which is used in Europe  for all 
approved additives.  

 

This numbering scheme has now 
been adopted and extended by 
the  

Codex Alimentarius Commission  

to internationally identify all 
additives, regardless of whether 
they are approved for use. 
 

 

https://en.wikipedia.org/wiki/E_number
https://en.wikipedia.org/wiki/Europe
https://en.wikipedia.org/wiki/Codex_Alimentarius
https://en.wikipedia.org/wiki/Codex_Alimentarius


Numbering 
 

 E numbers are all prefixed 
by "E", but countries 
outside Europe use only 
the number, whether the 
additive is approved in 
Europe or not.  

 

 For example, acetic acid is 
written as E260 on 
products sold in Europe, 
but is simply known as 
additive 260 in some 
countries.  

https://en.wikipedia.org/wiki/E
https://en.wikipedia.org/wiki/Acetic_acid


Numbering 
 
 Since 1987, Australia has 

had an approved system 
of labelling for 
additives in packaged 
foods.  

 
   Each food additive has 

to be named or 
numbered.  

   The numbers are the 
same as in Europe, but 
without the prefix "E". 



Numbering 
 

 The United States Food 
and Drug Administration 
(FDA) lists these items as 
"generally recognized as 
safe" (GRAS); 

 

 They are listed under both 
their Chemical Abstracts 
Service number and FDA 
regulation under the 
United States Code of 
Federal Regulations. 

 

https://en.wikipedia.org/wiki/Food_and_Drug_Administration
https://en.wikipedia.org/wiki/Food_and_Drug_Administration
https://en.wikipedia.org/wiki/Generally_recognized_as_safe
https://en.wikipedia.org/wiki/Generally_recognized_as_safe
https://en.wikipedia.org/wiki/Chemical_Abstracts_Service
https://en.wikipedia.org/wiki/Chemical_Abstracts_Service
https://en.wikipedia.org/wiki/Code_of_Federal_Regulations
https://en.wikipedia.org/wiki/Code_of_Federal_Regulations


Safety and regulation 

    With the increasing use of processed 

foods since the 19th century, food 

additives are more widely used.  

 Many countries regulate their use.  

 For example, boric acid was widely used 

as a food preservative from the 1870s to 

the 1920s, but was banned after World War 

I due to its toxicity, as demonstrated in 

animal and human studies.  

 During World War II, the urgent need for 

cheap, available food preservatives led to 

it being used again, but it was finally 

banned in the 1950s. 

 Such cases led to a general mistrust of 

food additives,   

 

https://en.wikipedia.org/wiki/Boric_acid
https://en.wikipedia.org/wiki/World_War_I
https://en.wikipedia.org/wiki/World_War_I
https://en.wikipedia.org/wiki/World_War_II


Coloring agents 
 

Food colors  

 are materials of  have 
been used to  

provide color  

in:  

 Foods;  

Drugs and  

Cosmetics for 
thousands of years. 
(Gaunt et al., 1972). 

 



 Natural colors include b-

carotene, chlorophyll(E 

140), caramel(E 150), and 

annatto (E 160) (El-Wahab 

et al., 2013). 

  By the early 1995, 

synthetic color additives 

were used extensively to 

color foods, drugs and 

cosmetics such as 

(Hallagan et al., 1995). 

 

Coloring agents 



 Widely used due to their coloring 
properties, uniformity, stability and low 
cost. However, many of them become 
toxic after prolonged use, causing 
health problems such as; 

  indigestion,  

 anemia   

 allergic reactions as asthma & urticaria,  

 pathological lesions in the brain, kidney, 
spleen and liver,  

 tumors and cancer , 

 paralysis, mental retardation,  

 abnormalities in offsprings, growth 
retardation and eye defects resulting in 
blindness (Ashida et al., 2000;Moutinho 
et al., 2007). 

 

Synthetic dyes  



Among  

the food dyes 

which are 

widely used  

is  

Tartrazine   
 

Tartrazine 





A synthetic  

lemon yellow azo dye.  

It is also known as  

E number E102,  

C.I. 19140,  

FD&C Yellow 5,  

Acid Yellow 23,  

Food Yellow 4. 
 

Tartrazine 



Products containing 

Tartrazine :  

Foods, 

Personal care, 

&Cosmetic products,      

Medications,  

Other products. 
 

Tartrazine 



  

Desserts and sweets: ice cream, ice pops and hard candy 

(such as gummy bears, Peeps marshmallow treats, 

 

 

 cotton candy, and gelatin (such as Jell-O),  

 

 

 cake mixes,custard powder, marzipan, biscuits and 

cookies.  

FOOD 

https://en.wikipedia.org/wiki/Ice_cream
https://en.wikipedia.org/wiki/Ice_pop
https://en.wikipedia.org/wiki/Candy
https://en.wikipedia.org/wiki/Gummy_bear
https://en.wikipedia.org/wiki/Peeps
https://en.wikipedia.org/wiki/Cotton_candy
https://en.wikipedia.org/wiki/Jell-O
https://en.wikipedia.org/wiki/Jell-O
https://en.wikipedia.org/wiki/Jell-O
https://en.wikipedia.org/wiki/Cake
https://en.wikipedia.org/wiki/Custard
https://en.wikipedia.org/wiki/Marzipan
https://en.wikipedia.org/wiki/Biscuits


 Beverages: soft drinks (such as Mountain Dew), energy and 

sports drinks, powdered drink mixes (such as Kool-Aid), 

fruit cordials, and flavored/mixed alcoholic beverages. 

 

 

 

  Snacks: flavored corn chips (such as Doritos, nachos, etc.), 

chewing gum, popcorn (both microwave and cinema-

popped), and potato chips. 

 

 

FOOD 

https://en.wikipedia.org/wiki/Soft_drinks
https://en.wikipedia.org/wiki/Mountain_Dew
https://en.wikipedia.org/wiki/Energy_drinks
https://en.wikipedia.org/wiki/Energy_drinks
https://en.wikipedia.org/wiki/Drink_mix
https://en.wikipedia.org/wiki/Kool-Aid
https://en.wikipedia.org/wiki/Kool-Aid
https://en.wikipedia.org/wiki/Kool-Aid
https://en.wikipedia.org/wiki/Squash_(drink)
https://en.wikipedia.org/wiki/Corn_chips
https://en.wikipedia.org/wiki/Doritos
https://en.wikipedia.org/wiki/Nachos
https://en.wikipedia.org/wiki/Chewing_gum
https://en.wikipedia.org/wiki/Popcorn
https://en.wikipedia.org/wiki/Potato_chips


Condiments and spreads: jam, jelly (including mint jelly), 

marmalade, mustard, horseradish, pickles (and other 

products containing pickles such as tartar sauce and dill 

pickle dip), and processed sauces. 

 

 

 

Other processed foods: cereal (such as corn flakes), rices 

(like paella, risotto, etc.), noodles (such as some varieties of 

Kraft Dinner). 

 

FOOD 

https://en.wikipedia.org/wiki/Jam
https://en.wikipedia.org/wiki/Fruit_preserves
https://en.wikipedia.org/wiki/Mint_jelly
https://en.wikipedia.org/wiki/Marmalade
https://en.wikipedia.org/wiki/Mustard_(condiment)
https://en.wikipedia.org/wiki/Horseradish
https://en.wikipedia.org/wiki/Pickled_cucumber
https://en.wikipedia.org/wiki/Tartar_sauce
https://en.wikipedia.org/wiki/Cereal
https://en.wikipedia.org/wiki/Corn_flakes
https://en.wikipedia.org/wiki/Rice
https://en.wikipedia.org/wiki/Paella
https://en.wikipedia.org/wiki/Risotto
https://en.wikipedia.org/wiki/Noodle
https://en.wikipedia.org/wiki/Kraft_Dinner


 A number of personal care and cosmetics 
products may contain tartrazine, usually 
labelled as CI 19140 or FD&C Yellow 5, 
including: 

Liquid and bar soaps, green hand sanitizer, 
moisturizers and lotions, mouth washes, 
perfumes, toothpastes, and shampoos, 
conditioners and other hair products. 

 
  

 

Personal care, &Cosmetic products 

https://en.wikipedia.org/wiki/Soap
https://en.wikipedia.org/wiki/Moisturizer
https://en.wikipedia.org/wiki/Lotion
https://en.wikipedia.org/wiki/Mouth_wash
https://en.wikipedia.org/wiki/Perfumes
https://en.wikipedia.org/wiki/Shampoo
https://en.wikipedia.org/wiki/Hair_conditioner


 

Cosmetics, such as eyeshadow, blush, face 

powder and foundation, lipstick.   

Nail polish, nail polish remover, temporary 

tattoos, and tanning lotions. 

  
 

Personal care, &Cosmetic products 

https://en.wikipedia.org/wiki/Nail_polish
https://en.wikipedia.org/wiki/Nail_polish_remover
https://en.wikipedia.org/wiki/Temporary_tattoo
https://en.wikipedia.org/wiki/Temporary_tattoo
https://en.wikipedia.org/wiki/Tanning_lotion


Various types of medications include tartrazine to give a yellow, 

orange or green hue to a liquid, capsule, pill, lotion, or gel, 

primarily for easy identification.  

 Types of pharmaceutical products that may contain tartrazine 

include  

 vitamins, antacids,  

 

 

cold medications (including cough drops and throat lozenges), 

lotions and prescription drugs. 

 

 

Medications 

https://en.wikipedia.org/wiki/Vitamins
https://en.wikipedia.org/wiki/Antacids
https://en.wikipedia.org/wiki/Throat_lozenge


  

The Canadian Compendium of 
Pharmaceuticals and Specialties (CPS), a 
prescribing reference book for health 
professionals, mentions tartrazine as a 
potential allergy for each drug that 
contains tartrazine. 

 
 

Medications 

https://en.wikipedia.org/wiki/Compendium_of_Pharmaceuticals_and_Specialties
https://en.wikipedia.org/wiki/Compendium_of_Pharmaceuticals_and_Specialties


Other products, such as  
Household cleaning products,  
Paper plates,  
Pet foods,  
Crayons,  
Inks for writing instruments,  
Stamp dyes,  
Face paints, 
Envelope glues,  
             

 

Other products 

https://en.wikipedia.org/wiki/Pet_food
https://en.wikipedia.org/wiki/Crayons


WHO assigned the 

acceptable daily 

intake for  

TARTRAZINE  

to be  

7.5 mg/kg/day. 
 

Tartrazine 



Toxicopatholoical and 
Histopathological Studies On 
The Effect Of  Tartrazine In 

Albino Rats  

Keynote Talk 



Evaluate the subchronic 

toxicity of  TARTRAZINE at 

dose of 1/10 LD50 (200mg/kg)  

in male albino rats  

Aim Of Study 





Materials & Methods  



Material and method 

1. Animals : 
 

     Thirty (30) Adults 
male Sprague Dawley 

rats (120 - 150g)   

were obtained from 
Vacsera Co,  

Egypt.  



Material and method 

1. Animals : 
 Animals were acclimatized for  

    one week before start of the study  

    in polyethylene plastic cages,  

    at ambient temperature of 25 ± 2°C, and a 
light- dark cycle of 12 hours. 

  

 The rats were supplied with pelleted 
balanced diet, and tap water ad libitum. 

 

  All animals received humane care in 
compliance with the regulations of Ethics of 
Animal Use in Research Committee (EAURC) 
in Egypt.  

  



 tartrazinePhysical properties of  

  Appearance: Dry Powder 

 

 Color:  Orange-Yellow 

 

 Solubility: Soluble in    

                          water     

 



tartrazineChemical structure of   

(trisodium salt of 3-carboxy-5-hydroxy- 1-

(psulphophenyl)-4-(psulphophenylazo) 

pyrazole ( Himri et al., 2011). 



 
Experiment  

The rats were divided into 2 main groups 

 
 Group (1)             15 Control normal males  (distilled  water) 

 

 

 Group (2)              15 Tartrazine treated male                                                

                                     (200 mg/ kg bw in distilled water) 

 

 

For 60 days 
  

  
 

 



 Clinical eximination was 

made daily and the 

behavioral changes were 

recorded along the 

experimental period. 

 

 Body weights of rat were 

recorded weekly.  

 



Sampling: 

 Euthanasia was performed at the 

end of the experimental period 

(60 days). 

  

 Euthanasia was performed by 

exposing the animals to an 

overdose of diethyl ether 



 After 60 DAYS 
Serum  (Liver function tests &   

                    Kidneys function tests) 

 

Frozen liver specimen (oxidative stress 
enzymes)  

 

Tissue samples from liver and kidney   

                               (Histopathology) 

 

 



Diagnostic kits 

 Alanine aminotransferase 

(ALT)  and aspartate 

aminotransferase (AST) kits 

(SPECTRUM) 

 

 Urea (SPECTRUM) 

 Total protein kits 

(SPECTRUM). 

 

 



 

Reduced glutathione (GSH),  

Superoxide dismutase (SOD)   

Malondialdehyde (MDA) kits 

(Biodiagnostic). 

 



 

 

 

Gross  

and  

Histopathological 

studies  



The rats were observed throughout the experimental 
period for any clinical signs.  

Rats were sacrificed and subjected to postmortem 
examination. 

 Liver and kidneys tissue samples were fixed for 48 h in 
10% neutral buffered formalin, dehydrated by passing in 
ethyl alcohol, cleared in xylene and embedded in 
paraffin Sections, and stained with H&E stain for 
microscopic examination (Bancroft et al., 2012 ). 

 

Gross and Histopathological studies 



Statistical analysis 
(ANOVA) 

 Comparisons between control 

& experimental groups were 

carried out by one way analysis of 

variance (ANOVA). 

  

 Followed by multiple 

comparison test.  

The level of significance was set at 

P<0.05 using SPSS software 

(version 16.0). 





I- Biochemical analysis 
I.i- Serum ALT & AST 

Tartrazine induced 

Significant Increase 

in serum  

ALT & AST 

compared to 

control group 



I- Biochemical analysis 
I.ii- Serum Urea & 

Total Protein 

 

27.79 ± 

0.21 

 

6.55  ± 0.44 

 

 

87.09 ± 

0.29a 

 

 

8.61 ± 0.40a 

Tartrazine induced 

Significant Increase 

in serum  

Urea & Total Protein 

compared to 

control group 



I- Biochemical analysis 
I.iii-

GSH,&SOD&MDA 

 

34 ± 1.4 

 

34.83 ± 

0.16 

 

18.57 

±2.01 

 

23.40 

±0.32a 

 

22.52 ± 

2.01a 

 

40.26± 

0.24a 

Tartrazine induced 

Significant Decrease   

GSH & SOD 

Significant Increase  

 MDA 



II- Histopathological 
Findings 

  

II.i- Gross findings  

There were NO macroscopical 

alteration in both  

control and  

Experimental group of rat.  



II- Histopathological 
Findings 

  

II.ii- Microscopic findings  

    

(A) 

Control 

Group  

There were NO histopathological changes in 

liver                and                   kidneys  



II- Histopathological 
Findings 

  

II.ii- Microscopic findings  

    

(B) 

Tartrazine 

Group                    liver  

Diffuse vacuolar degeneration in hepatic parenchyma  



II- Histopathological 
Findings 

  

II.ii- Microscopic findings  

    

(B) 

Tartrazine 

Group                    liver  

  

Sever congestion in hepatoportal blood vessels associated with 

hyperplasia in lining epithelium of bile ducts and mild  

mononuclear leucocytes inflammatory cells infiltration  



II- Histopathological 
Findings 

  

II.ii- Microscopic findings  

    

(B) 

Tartrazine 

Group                    liver  

  

  Kupffer cells proliferation was observed in diffuse manner along 

the course of dilated and congested sinusoid 



II- Histopathological 
Findings 

  

II.ii- Microscopic findings  

    

(B) 

Tartrazine 

Group                   A- liver  

  

    Some individual hepatocytes showed showed 

necrobiosis  



II- Histopathological 
Findings 

  

II.ii- Microscopic findings  

    

(B) 

Tartrazine 

Group                    B- Kidneys  

  

Focal mononuclear leucocytes inflammatory cells infiltration 

was detected in between the degenerated tubules at the cortex 

    



II- Histopathological 
Findings 

  

II.ii- Microscopic findings  

    

(B) 

Tartrazine 

Group                    B- Kidneys  

  

  
    Perivascular edema  with inflammatory cell infiltration  surrounding the 

dilated and hyalinized vascular wall of blood vessel  



II- Histopathological 
Findings 

  

II.ii- Microscopic findings  

    

(B) 

Tartrazine 

Group                    B- Kidneys  

  

  The glomeruli were congested and showing 

swelling in lining endothelial cells  
    



II- Histopathological 
Findings 

  

II.ii- Microscopic findings  

    

(B) 

Tartrazine 

Group                    B- Kidneys  

  

  
      

Renal  blood vessels showing congestion  



II- Histopathological 
Findings 

  

II.ii- Microscopic findings  

    

(B) 

Tartrazine 

Group                    B- Kidneys  

  

  
      

Presence of regenerated renal tubules  



  



  
Subchronic effects of  tartrazine 

   
Not only  causes changes in hepatic and renal parameters  
But also it can induce oxidative stress by formation of free radicals 

 

Therefore, it could concluded that   

 

PEOPLE  SHOULD  BE  AWARE ABOUT THE HAZARDS OF 

CONSUMING TARTRAZINE.   




