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Abstract: 

 
 Most children, in the age of nursery consume food that contains both colorants and 
preservatives with great amount. This observation led us to study the interaction between  

sodium nitrite as a food preservative and  sun set yellow as a coloring agent. The mixture of the 

two agents at the limited dose of each was found to be a lethal dose. So, 1/10
th
 of this dose was 

used daily for 30 days. Animals were divided into three groups. The first group served as a 
control, while the second group was orally administered a mixture of 10 mg sod.nitrite 

(NaNO3)/kg mixed with 0.5 mg/kg/day sun set yellow (S.S.Y). The third group received garlic 

(5 mcg/kg) in addition to the above mentioned mixture. After 30 days of treatment, half of the 
animals from each group were decapitated. The other half of the animals was left for another 15 

days without any additional treatment as a recovery period. 

         Ingestion of the mixture of (NaNO3 and S.S.Y) significantly decreased rat body weight, 
RBCs and WBCs counts, Hb%, Hct%. No changes were recorded for organ/ body weight, 

respiratory rate, heart rate, rectal temperature. 

         A complete recovery from the abnormalities of most physiological and hematological 

parameters was observed after the recovery period or when garlic was administered.  
Key Words: Garlic, antioxidant, preservatives, colorants. 

 

Introduction: 
 

         Food additives are substances 
internationally added to food. They may be 

natural or synthetic (Harris, 1986). The 

principal classes of food additives are 

coloring agents, preservatives, flavors, 
emulsifiers  and stabilizers (Lindsay, 1985). 

Common anti-microbial preservatives 

include sodium nitrate, sodium nitrite, sulp-
her dioxide, sodium bisulphate, potassium 

bisulphate, ect and disodium EDTA. 

         One of the principal preservatives are 
the nitrites which are used in the form of 

salts or free acids (HMSO, 1987). The use 

of sodium nitrate as a preservative is 

common in cooked meat, sausages and the 
milk used for some types of cheese. 

Because of the use of more than one type of 

such food, the percentage of nitrite content 
of the daily food ratio may be higher than 

the admissible level (Bilczuk et al., 1991). 

Apparently very little nitrites are formed by 

endogenous synthesis and most, if not all, 
are of dietary origin (Bartholomew and Hill, 

1984). 

         Food colorants may often be 
considered simply cosmetic in nature, but 

its role is very significant. Both food quality 

and flavor are closely associated with color. 
Consumers are conditioned to expect food 

of certain colors and to reject any deviation 

from their expectations (Amerine et 

al.,1965). 
         Every food designer knows that 

consumers judge a product not only on its 
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flavor, but on its appearance as well. One 

important class of ingredients exists solely to 

enhance the appearance of what we eat: food 
colors. In recent years, product designers 

have been asked to formulate using so-called 

natural colors with increasing frequency. 

This presents a set of challenges that is 
totally different to those presented when 

using certified colors. (Kuntz, 1994). 

         Garlic has played an important dietary 
and medical role through the history of 

mankind. In some western countries, the 

sale of garlic preparations ranks with those 

of leading prescription drugs. The 
therapeutic efficacy of garlic encompasses a 

wide variety of ailments, including cardiov-

ascular, cancer, hepatic microbial 
infections. Various preparations of garlic, 

mainly aged garlic extract (AGE), have 

been shown to have promising antioxidant 
potential. However, the presence of more 

than one compounds in garlic, with 

apparently opposite biological effects, has 

added to the complexity of the subject. Raw 
garlic homogenate has been reported to 

exert antioxidant potential but higher doses 

have been shown to be toxic to the heart, 
liver and kidney (Banerjee et al., 2003).  

         It has been noticed that children often 

eat food containing preservatives and at the 
same time drink some drinks containing 

colorants. The question arises here whether 

food preservatives and colorants would 

interact with each other. The aim of this 
work is therefore to test this possibility by 

mixing a limited dose of sodium nitrite (one 

of the most used preservatives) with a 
limited dose of sunset yellow (one of the 

most attractive colorants (and test their 

recombinant effect on rats). The interaction 

of both limited doses resulted in a 
recombinant lethal dose that led to the death 

of all rats used. So, this study was planned 

to achieve two goals: The first is; to follow 
up the biological effect of this mixture on 

young male albino rats: and the second; is 

to study the effect of garlic (one of the most 
potent antioxidant) in order to illustrate the 

possibility of ameliorating the expected 

hazards.      

 

Material and method: 
         Thirty young male albino rats 
(weighing about 70-80 gm) were used in 

this study. Animals were housed in stainless 

steel cages, fed on rat chew and offered 
water ad libitum. The animals were divided 

into three equal groups (10 rats each) as 

follows: 

The first group: (control group)  
         The second group: Orally 

administered 10 mg Na No3/Kg and 0.5 mg 

sun set yellow (S.S.Y.) daily for a month.  
         The third group: Received the same 

dose of Na No3 and S.S.Y in addition to 50 

mcg/ Kg/ day of garlic administered by oral 

intubation to each rat, for one month.  
         Body weights, respiratory rate, heart 

rate and rectal temperature were recorded 

once a week throughout the experimental 
period. After 30 days of treatment, 5 

animals of each group were weighed and 

then decapitated. While the other half was 
kept for two weeks without any additional 

treatment for recovery.  

         From each of the decapitated rats, 

liver, kidney, hearts and testes were 
dissected out, cleaned from adherent tissues 

and weighed at once.  

         Blood samples were collected and 
EDTA, an anticoagulant, was added to the  

collected blood for hematological 

parameters. Hemoglobin concentration was 
determined according to Van-Kampen  and 

Zulstra  (1961). Red and white blood cells 

were counted, and haematocrit values (Hct) 

were estimated using the technique of 
Rodak (1995).  

         Student t-test was used for comparison 

of data obtained for different parameters 
from different experimental animal groups. 

Significant differences between the means 

of control and treated groups were 

considered only at ( p <  0.05)  (Sokal and 
Rohif, 1981). 
 

Results:     
         Control young rats showed a net gain 

(19.6% and 18.9%) in body weight after the 

treatment and recovery periods respectively; 
while the gain of body weight in rats treated 
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 by the mixture of sodium nitrite, sunset 

yellow (NaNO3 and SSY) and garlic 

signify-cantly was higher  (22.5% and 
18.9%) as compared to control (p<0.01). On 

the other hand , there was significant 

(p<.01) weight loss in rats treated with a 

mixture (NaNO3 and SSY). After recovery 
period (15 days), there was a gain in the 

body weight (10.6%) table (1). The 

organs/body weight of male albino rats 
treated and control rats after both treated 

and recovery periods are presented in table 

(1). No significant detectable changes in the 

relative weight of the kidney, brain, heart, 
liver and testes were recorded in all treated 

groups. 

         All of the animals showed 
nansignificant changes in respiratory rates, 

heart rate and rectal temperature, after both 

treated and recovery periods (Table 2). 

         Investigation of the effect of oral 
administration of the mixture of sod.nitrite 

and sunset yellow on red blood cells, hemo-

globin, haematocreite, revealed highly 

signi-fycant decrease (P<.01) in all 
parameters. Supplementation with garlic, 

however resulted in values for 

hematological parameters which was Nan 
significantly recorded from control rats . 

After the recovery period, no signifycant 

values were recorded in all treated groups  

as shown in figures (1-4).Teatment with the 
mixture caused significant reduction in 

white blood cell count as shown in figure 

(1). 
 

 

Table (1): The change in body weight gain and in the ratio of organ weight/body, weight of rats 
control, rats (control, treated with NaNO3+SSY and treated with 

NaNO3+SSY+garlic) after experimental and recovery periods.  

Parameter  Treated period  Recovery period  

  Control NaNO+SSY 
NaNO+SSY 

+Garlic 
Control NaNO+SSY 

NaNO+SSY 

+Garlic 

%of body X 19.6 11.9 22.5 18.94 10.6 18.9 

weight S.E 0.26 0.69 2.2 0.4 0.4 0.5 

 P  <.01 <.01  <.01 N.S 

Kidney/ X 0.7 0.5 0.5 0.6 0.5 0.56 

b.wt S.E 0.02 0.02 0.09 0.03 0.02 0.02 

 P  <.01 N.S  <.05 N.S 

Brain b.wt X 0.86 0.86 0.84 0.9 0.85 0.9 

 S.E 0.03 0.03 0.05 0.02 0.04 0.02 

 P  N.S N.S  N.S N.S 

Cardio- X 0.6 0.4 0.58 0.62 0.45 0.56 

somatic S.E 0.02 0.02 0.01 0.04 0.02 0.04 

index P  <.01 N.S  <.01 N.S 

Hepato- X 3.2 2.5 3 3 2.9 3 

somatic S.E 0.09 0.1 0.1 0.1 0.1 0.2 

index P  <.01 N.S  N.S N.S 

Ganado- X 1.07 0.9 0.9 1.1 0.8 1.02 

somatic S.E 0.02 0.05 0.04 0.02 0.05 0.04 

index P  <.01 <.01  <.01 N.S 

S.E=avera rage + 
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Table(2): The effect of sodium nitrite and SSY and garlic on respiratory rate, heart beats and 

rectal temperature after experimental and recovery periods. 

Parameter  Treated period  Recovery period  

  Control NaNO+SSY 
NaNO+SSY 

+Garlic 
Control NaNO+SSY 

NaNO+SSY 
+Garlic 

Respirat- X 49 51 44 48.2 48.6 43.8 

ory rate S.E 1.8 0.5 0.6 1.2 0.9 0.7 

(breath/min) P  N.S <.05  N.S <.05 

Heart X 136 139.6 134 134 133.6 128 

beat/min. S.E 1.8 0.7 4.3 1.8 1.1 3.3 

 P  N.S N.S  N.S N.S 

Rectal X 34.72 34.52 34.86 34.64 33.94 34.6 

temperature S.E 0.09 0.7 0.3 0.15 0.4 0.2 

C P  N.S N.S  N.S N.S 

 

Fig.(1): The effect of sodium nitrite, S.S.Y. and garlic on W.B.Cs. 
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Fig.(2): The effect of sodium nitrite, S.S.Y. and garlic on R.B.Cs. 
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Fig.(3): The effect of sodium nitrite, S.S.Y. and garlic on hemoglobin concentration 

(HB%). 

12.5

13

13.5

14

14.5

15

15.5

16

16.5

1 2 3

       Control            NaNO+SSY           NaNO+SSY+garlic

Treated Period

Recov ery Peri od

 
Fig.(4): The effect of sodium nitrite, S.S.Y. and garlic on hematocrit value (Hct%). 

34

35

36

37

38

39

40

41

42

43

1 2 3

Control                                     NaNO +SSY                  NaNO +SSY+garlic

Treated Period

Recovery Period

 
Discussion:  

 
         The present observations of body weight 

loss after the treatment with both food 
preservator and food colorant may be due to the 

reduction of food consumption (Grant and 

Butler, 1989). On the other hand, the reduction 

of mean body weight may be due to the increase 

in the level of both nitrite and sunset yellow 

leading to increased catabolic processes in the 

body. Greenblatt and Mirvish (1972), Maekawa 

et al., (1982) and Til et al.(1998) recorded a 

reduction of body weight gain due to nitrite 

treatments. Many investigators recorded a 

reduction in body weight as a result of colorants 

supplementation (Brozelleca et al. 1989; Osman 
et al., 1995 and Abu El-Zahab et al.,1997). In the 

present measurements, it was found that garlic 

ameliorates the catabolic effect of both NaNO3 

and S.S.Y. 

           The present results showed nansignificant 

changes of the relative weight of the tested 

organs of the male rats treated with NaNO3 + 

SSY or with NaNO3  + SSY + garlic. Hirose et 
al., (1993) and Yoshidae et al., (1994) renaticed 

an increase of absolute and relative liver and 

kidney weights of rats treated with sodium 

nitrite. These results are in contrary with those of 

the present work. This could be due to the 

lesions and other disturbances (Dini et al.,1992, 

and Hirose et al., 1993) leading to loss of 

nutrient and fluids or to inhibition of 

gastrointestinal mucosa  Na+ / K+, ATP ase and 

alkaline  phosphatase  (Bruning-Fann and 

Kaneene,1993).             

         The present data revealed that respiration 
rate, heart rate and body temperature are almost 

the same in all groups  under the treatment 

conditions.   

         Administration of both sod.nitrite and 

S.S.Y. for one month to rats induced a decease of 

W.B.Cs,R.B.Cs,Hb% and Hct%. It is known that 

H
B

%
 

 
H

ct
%

 



Eman G.E. Helal & Mervat Abdel- Rahman 

 

 121 

nitrites convert the ferrous ion of hemoglobin to 

ferric ion both in vivo and vitro (Ganong, 1997). 

This can explain the reduction of hemoglobin 

level. .In other  words, administration of both 

nitrite and SSY leads to haematopoietic tissue 

hypoxia resulting on the long term (one month in 

the present study) to a decrease of blood cell 

production and hence to reduction of blood 

hemoglobin level .           

         The decrease of hemoglobin due to nitrite 

treatment has been reported using different 
animals including rats (Abdel-Rahim et 

al.,1988, Smith, 1991 and Reutov et al.,1993), 

mice (Walker et al.,1957), dogs (Harely and 

Robin, 1962), swine and sheep (London et 

al.,1967). Further, nitrites have been reported to 

induce a reduction of haemoglobin level in 

human (Heisler et al., 1974 and White, 1975). 

          The present results are, in part, 

comparable to those obtained by Rastogi and 

Prasad (1983 a & b) where they found that 

feeding of albino mice in the common food 
color metanil yellow led to changes in 

hematological values. Total erythro-cyte count 

and hemoglobin had decreased. Erthrocyte 

sedimentation rats (E.S.R.) mean corpuscular 

volume (MCV) and mean corpuscular 

hemoglobin concentration (MCHC) had 

increased. These facts suggested the occurance 

of normoc-hromic macrocytic anemia.                 

         Differential leukocyte count showed 

marked increase in the number of lymphocytes 

and mon-ocytes and decrease in the number of 
neutrophils and eosinophils (Rastogi and 

Prasad,1983b). The present study was in 

accordance with Mackenzie et al., (1992) who 

found a reduction in total white blood cell 

counts as a result of caramel treatment in rats. 

Also it was clear that dual treatment in the 

present study had ameliorated all hematological 

variation. 

         Garlic has been shown to have promising 

antioxidant potential that defends against free 

radicals damage, thereby preserving the body’s 

healthy functioning (Hey,2002). So, it’s well 
recommended to use a moderate dose of garlic 

daily in children and adult’s food since it 

protects them against pro-oxidant and other 

tragic effects resulting from food additives and 

other food toxins. Aged garlic Extract (AGE) 

can protect vascular endothelial cells from 

oxidant injury.  Also garlic contains about 0.5% 

of a volatile oil that is composed of sulpher-

containing compo-unds. Garlic’s sulpher 

compounds, in addition to selenium and 

Vitamins A and C containing compounds, make 

it a potent antioxidant, protecting cell 

membranes and DNA from damage and disease. 

So, it is important to keep an array of 

antioxidant compounds to develop good herbal 

preparation, like AGE (Yamasaki & Lau, 1997).  
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 جأثير خلظ المواد الحافظة و الملووة للأطعمة على بعض المعايير
 الفسيولوجية و معايير الدم فى الجرذان  البيضاء والحاثير الوقائى للثوم 

 

 **مرفث أحمد جاد عبد الرحمه. ، د*إيمان جمال عزت هلال. د.ا
 (بُاث)جايعت الأصْش  -كهيت انعهٕو -قسى عهى انحيٕاٌ* 

 انجيضة -جايعت انقاْشة -يسخشفٗ انطهبت -جيا الاكهيُيكيتيعًم انبارٕنٕ** 
 

يعظى الأطفال يأكهٌٕ ٔ يششبٌٕ يأكٕلاث ححخٕٖ عهٗ يٕاد حافظت ٔ يٕاد يــهَٕت فٗ 
ٔنقذ نفتج ْتزا انستهٕلا الاَخبتاة نذسالتت انخفاعتم  بتيٍ وحتذ انًتٕاد انحافظتت . َفس انٕقج 

ٔنقتذ " صتٍ لتج الأصتفش"َٕت ْٔٗ انشائعت ْٔٗ َخشيج انصٕديٕو يع وحذ انًٕاد انًه

ٔجذ وٌ خهظ انُسبت انًسًٕحت نكم يٍ  ْاحيٍ انًادحيٍ قذ ودٖ انٗ حأريش لاو ٔ نزنك حى 
يٕيا حيذ قسًج انحيٕاَاث  00يٍ ْزِ انجشعت عهٗ انجشراٌ  نًذة ( 10/ 1)الخخذاو 

انًجًٕعتت الأٔنتتٗ ولتخخذيج كًجًٕعتّ  تتابطّ بيًُتا جشعتتج . انتٗ رت د يجًٕعتتاث

يتٕو صتٍ لتج /كجى/ يجى. 5يجى َخشاث انصٕديٕو ٔ  10ٕعت انزاَيت خهيظ يٍ  انًجً
كجتتى يتتٍ انزتتٕو بالأ تتافت انتتٗ انخهتتيظ /يتت 5الأصتتفش ايتتا انًجًٕعتتت انزانزتتت فقتتذ حُأنتتج 

يٕيتتا رتتى ربحتتج َصتتي انًجتتاييع ٔحتتشلا انُصتتي  00انستتابو ٔ التتخًشث انًعايهتتت نًتتذة 

نقذ ادٖ حجشيتع انخهتيظ انًكتٌٕ . وخشٖيٕو  15الأخش بذٌٔ وٖ يعايهت نلألخشفاء فخشة 
يٍ َخشاث انصٕديٕو ٔصٍ لتج الأصتفش  انتٗ َقتح يهحتٕو فتٗ ٔصٌ انجستى ٔ عتذد 

بيًُتا نتى .   يعتذل انٓيًٕجهتٕبيٍ ٔانٓيًاحٕكشيتج  كشاث انذو انحًشاء ٔانبيضاء ٔ َستبت

يخأرش َسبت ٔصٌ الأعضاء نٕصٌ انجسى ٔيعذل انخُفس ٔ شباث انقهب ٔدسجتت حتشاسة 
 . انجسى

ٔقذ نٕحظ وَّ قذ حى انشفاء يتٍ ولهتب ْتزِ انخايتشاث انفستيٕنٕجيّ ٔيعتاييش انتذو          

يٕو يٍ الالخشفاء ؤ يتع حُتأل عُصتش انزتٕو  ْٔتذح انبحتذ ْتٕ دسالتت  15بعذ فخشة 
انخفاعم انزٖ يحذد بيٍ انًٕاد انحافظّ ٔانًهَٕتّ عهتٗ انجتشراٌ ْٔتزا يحتذد يتٍ خهتظ 

ٔ " . لتتٍ لتتج الأصتتفش"ديٕو يتتع جشعتتّ يحتتذدِ يتتٍ جشعتتّ يحتتذدِ يتتٍ َختتشاث انصتتٕ

حٓذح انذسالّ انٗ عايهيٍ ٔ  الأٔل ْٕ يخابعت انخأريشاث انبيٕنٕجيّ نٓزِ انًخانيظ عهٗ 
انجشراٌ ٔ  انزاَيت نذسالت حأريش عُصش انزٕو ْٔتٕ يتٍ انعُاصتش انقٕيتت  تذ انخأكستذ ٔ 

 .ٍ انزٖ يسخخذو نخ ح الآراس انضاسة انًخٕقعت نٓاحيٍ انًادحي


