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ABSTRACT 
 

Effects of prickly pear powder and extract on biological and biochemical changes of toxicated 

rats by tartrazine were investigated. Thirty male albino rats were used and divided to 5 groups (n=6) 

each group rats. The rats injected with tartrazine at a dose 300 mg /kg of body weight/day diluted in 

distilled water. Serum liver functions (GOT GPT and TP), lipid profile (TG, TC, HDL-c, LDL-c, and 

VIDL-c), kidney functions (creatinine uric acid and urea) and plasma glutathione transferase (GST), 

superoxide dismutase (SOD) enzymes and malondialdehyde (MDA) were determined. The lowest 

GOT, GPT liver enzyme, cholesterol triglycerides, LDL-c and VLDL-c uric acid, urea, creatinine 

and malondialdehyde (MDA) levels of treated group recorded for group fed on mixture 10% & 100 

ml prickly pear powder and extract with significant difference and verse versa with HDL-c 

levels.Data also indicated that addition of prickly pear powder and extract had improved all 

biochemical tested compared with treated groups for reduction of tartrazine risk with significant 

difference. As conclusion, addition of mixture 10% & 100 ml prickly pear powder and extract of 

treated group rats with tartrazine pigment significantly improved all biochemical tested by different 

rats. Therefore, prickly pear powder and extract could be used in our beverages and daily dishes for 

reduction of tartrazine risk. 
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INTRODUCTION 
 

The bone fruit called prickly pear " Opuntia 

ficus-indica " has recently spread. These delicious oval 

fruits sprout from the tops of thorny aloe vera leaves, 

ranging in color from yellow-green to deep red or purple 

(Griffith 2014). Prickly pear is not only a food but also a 

medicinal remedy for swelling and rheumatism among 

many indigenous peoples in the southwestern United 

States and Mexico, whether eaten raw or dried, which 

makes it a favorite fruit in the hot summer months (Neffar 

et al., 2013 and Wang et al., 2020). Prickly pear may have 

a positive effect on blood sugar levels, as it was found 

that eating prickly pear fruits may help reduce blood 

sugar levels by 17 - 48%, which reduces the chances of 

developing diabetes. Because prickly pears contain a 

relatively high amount of dietary fiber and various 

antioxidants, prickly pears regularly may have many 

benefits for the digestive system and reduce the chances 

of developing some diseases such as colon cancer and 

stomach ulcers (Bañuelos et al., 2019). 

Prickly pear is rich in potassium, fiber and many 

other important nutrients for the circulatory system. One 

of the benefits of prickly pears when eaten regularly may 

help reduce the chances of developing cardiovascular 

disease, cholesterol level and blood pressure. And it helps 

to strengthen the body's immunity, mostly because 

prickly pears contain relatively high amounts of vit. C 

and vit. E, in addition to a variety of nutrients and 

antioxidants and stimulate the production of white blood 

cells. It is an anti-inflammatory and anti-infection fruit in 

nature, as it contains chemical compounds that may help 

prevent infections that may affect muscles or bones as a 

result of diseases such as arthritis (Kuti 2016 and Nawal 

et al., 2021). The nutritional value of prickly pears, as 

each 100 grams of it contains water, protein and fiber (g 

87.6, 0.73, 3.6) calcium, iron, magnesium, phosphorous, 

potassium, zinc, sodium, and vit. C (56 0.3 85, 24, 220, 

0.12, 5, 14 mg) as well as vit. A, niacin, selenium, and 

folate acid (Deysi & Jorge 2007 and Dok-Go et al., 2018). 

Tartrazine is one of the Egyptian famous food 

additives which are used as coloring substances, 

Moreover, it is used in cooking in many developing 

countries as a substitute for saffron (Mehedi et al., 2009). 

Tartrazine known as E102 or FD&C Yellow 5 is a 

synthetic lemon yellow azo dye used as a food coloring 

many products. Medical preparations contain tartrazine 

such as vitamins, medicinal capsules and certain 

prescription drugs (Amin et al., 2010). Human studies 

indicated that tartrazine can induce a wide range of 

allergic reactions in sensitive or atopic individuals. A 

variety of immunologic responses have been attributed to 

tartrazine including: neurobehavioral toxicity, anxiety, 

migraines, clinical depression, blurred vision, itching, 

general weakness, heat waves, feeling of suffocation, 

purple skin patches and sleep disturbances (Hala et al., 

2013). Given the current importance of prickly pear as an 

effective dietary source.  The aim of study regarding the 

biological effects of prickly pear powder and extract 

against tartrazine poisoning in rats. 

http://www.jfds.mans.edu.eg/
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MATERIALS AND METHODS 
 

Materials  

a-Plant: Prickly pear ficus-indica (Opuntia ficus-indica) 

dried were from the local company for medicinal plants and 

herbs, Cairo, Egypt.  

b-Tartrazine: was purchased from any local company for 

cosmetics, Cairo, Egypt. 

c-Rats and diet: Thirty adult male albino rats (Sprague-

Dawley strain) weigh averaged (140-150g) will be obtained 

from the animal colony, Helwan farm, Vaccine and 

Immunity Organization, Ministry of Health, Cairo, Egypt. 

Stander basal diet were consists of casein (≥ 80% protein) 

14%, cellulose 5%, soybean oil 4%, salt mixture 3.5%, 

vitamin mixture 1%, choline chloride 0.25%, DL-

methionine 0.3% and corn starch up to 100g according to 

(Hegsted et al., 1941; Campbell 1963 and Reeves et al., 

1993). 
 

Methods: 

-Preparation of prickly pear powder: Wash the prickly 

pear seeds well, grind and leave to dry at room temperature. 

-Preparation of prickly pear extract:  

Extraction of the alcoholic aqueous extract according to 

(Charles et al., 1993). 

-Chemical constituents of prickly pear powder: Moisture, 

protein, crude fibers, fat content and ash contents were 

described in the (A.O.A.C 2000). 

-Experimental rats design:  

Rats will be kept in clean wire cages under hygienic 

conditions in a room maintained at a relative humidity 40-

60%, 20–25C and 12/12 h day light/darkness cycle.  

Adaptation will be continued for one week. After that, rats 

will be randomly assigned to five groups as follows: Group 

(1): fed only on basal diet as a negative control group. Group 

(2): fed on basal diet with tartrazine-intoxicated, 300 mg /kg 

of body weight/day by oral route (El Golli et al., 2016) as 

positive control group, treated groups    Group (3): Intoxicated 

with tartrazine and fed on basal diet containing prickly pear 

powder 10% wet /diet /day. Group (4): Intoxicated with 

tartrazine and on basal diet containing Prickly pear extract 100 

ml/kg of body wet/day. Group (5): Intoxicated with tartrazine 

and fed on basal diet containing mixture 10% prickly pear 

powder and Prickly pear extract 100 ml/kg of body wet/day.  

The experiment will continue for 30 days. animals 

were sacrificed. Body weights were measured three times a 

week. Daily changes in body weights was percentages. Food 

efficiency ratio (FER) was calculated at the end of 

experiment.  

-Serum lipid profiles: Serum total cholesterol (TC), 

triglycerides (TG), high density lipoprotein cholesterol 

(HDL-C) according to (Toklu et al., 1969) (low density 

lipoprotein cholesterol "LDL-C" and very low density 

lipoprotein cholesterol "VLDL-C" will be calculated) (Lee 

and Nieman 1996). 

-Liver function:  Serum including transaminases (AST and 

ALT) and alkaline phosphatase (ALP) according to (Clinica 

1980; Hafkenscheid 1979 and Moss 1982). 

-Kidney functions: Serum creatinine and urea nitrogen in 

serum according to (Henry 1974). 

-Determination of some antioxidant parameters: 
Superoxide dismutase (SOD) activity by (Dechatelet et al., 

1974). Determination of malondialdehyde (MDA) in red 

blood cells RBCs by the method described by (Stocks and 

Donnandy 1971). Glutathione (GSH) according to (Beutler 

1984). 

-Statistical analysis: Statistical analysis will be carried out 

using one way analysis of variance (ANOVA) test followed 

by Duncan test through the programmed of statistical 

packages for the social science (SPSS). Results will be 

expressed as mean± SD. The differences among means at p < 

0.05 will be considered significant (Snedecor and Cochran 

1989). 
 

RESULTS AND DISCUSSION 
 

The chemical composition of raw prickly pear powder 

is illustrated in Table (1). The main constituents of raw prickly 

pear powder were moisture, protein, fat, ash, carbohydrate 

and crude fiber were (9.2, 1.4, 0.8, 5.7, 8.2 and 74.7g/100g) 

respectively. The results of elementary chemical composition 

of prickly pear agreed with those reported by (Grigson 2007; 

Jump & Katie 2010 and Bañuelos et al., 2019). The obtained 

results in Table (2) indicated that tartrazine toxicity (ve +) 

control group recorded significantly lower in food intake (FI), 

body weight and gain% (BWG%) in comparison of normal 

control group. Animals treated with prickly pear as 

concentrations (10%, 100 ml and mixture) showed 

significantly reduction in (FI), and (BWG%) in comparing 

with normal control group.  While showed significant higher 

in (FI), and (BWG%) in comparing with tartrazine toxicity 

(ve +) control group. These results may be as a result of 

nutritional values of prickly pear because of an excellent 

source of vitamins and mineral. Also, prickly pear is rich 

source of flavonoids which improve the biological functions 

for its antioxidant properties. That prickly pear high 

bioavailability is partially because of its low content of trypsin 

inhibitors and reduce protein enzymatic digestion and 

absorption (Deysi & Jorge 2007 and Dok-Go et al., 2018). 
 

Table 1. Chemical composition of prickly pear powder 
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74.7±5.1 8.2±1.1 5.7±0.1 0.8±0.01 1.4±0.2 9.2±1.2 
Prickly 

pear 
Each value is represented as mean ± standard deviation (n = 3). 

 

Table 2.  Mean values ± SD of body weight gain (BWG), 

food intake (FI) and FER of the experimental 

rat groups 

Treatment   Parameter 
BWG 

(g) 

FI 

(g/day) 

FER 

(%) 

Group 1: Control group (-) 25.60±0.30e 15.05±1.12a 0.071 ± 0.001a 
Group 2: Control group(+) 19.71±0.12c 12.35±1.13c 0.041 ± 0.002c 

Group 3 21.90±0.10b 14.47±1.05b 0.071 ± 0.001ab 

Group 4 23.15±0.20b 14.12±1.11b 0.067 ±0.005b 
Group 5 24.75±0.41a 15.15±1.10a 0.067 ±0.003b 

LSD 3.42 1.58 0.020 

Mean under the same column bearing different superscript letters are 

different significantly (p ≤ 0.05). 
 

The effect of prickly pear powder and extract against 

tartrazine toxicity on liver functions rats are shown in Table 

(3). It is clear to notice that the positive control group of AST 

https://en.wikipedia.org/wiki/Opuntia#cite_ref-:0_17-0
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liver enzyme recorded the higher level compared with 

negative control group with significant differences, which 

were 60.0±6.0 and 32.0±2.0 U/L respectively. On the other 

hand, in treated rats the highest ALT liver enzyme levels 

recorded for intoxicated rats with tartrazine and fed on basal 

diet containing mixture 10% &100 ml prickly pear powder 

and extract while, the lowest ALT liver enzyme levels 

recorded for rats fed on basal diet containing mixture 10% 

&100 ml prickly pear powder and extract with significant 

difference (P≤0.05). These results were in accordance with 

Kuti (2016) who reported that chronic prickly pear 

supplementation alleviated oxidative injury of the liver and 

improved the hepatic structure and function in rats exposed to 

bile duct ligation. Another study by Esposito et al., (2020) 

they found that in rats with carbon tetrachloride-induced liver 

damage demonstrated that pretreatment with prickly pear 

extract resulted in the reduction of lipid peroxidation, while 

the free-radical scavenging activity of CAT, SOD, and 

peroxidase were significantly enhanced. 

Table 3. Mean values ± SD of serum amino transferase 

(AST & ALT), and total protein of the 

experimental rats groups 

Treatment  Parameter 
AST 

(U /L) 

ALT 

(U/L 

Total Protein 

(mg /dl) 

Group 1: Control group (-) d32.00±20 d27.00±4.9 a6.98±0.13 

Group 2: Control group (+) a60.00±6.0 a52.00±1.5 d3.00±0.53 

Group 3 b48.00±1.0 b35.60±12 b5.15±0.44 

Group 4 b45.50±1.5 bc31.00±1.8 b5.74±0.80 

Group 5 c42.00±15 c29.10±8.5 a6.27±0.19 

LSD (P ≤ 0.05) 3.550 3.102 0.925 

 Mean under the same column bearing different superscript letters are 

different significantly (p ≤ 0.05).AST: Aspartate aminotransferase  ALT 

:Alanine  aminotransferase             

The effect of prickly pear powder and extract against 

tartrazine toxicition on the serum total cholesterol and 

triglycerides of experimental rats are shown in Table (4). The 

obtained results indicated that the cholesterol levels of 

positive control group recorded the higher value when 

compared with negative control group with significant 

difference (P≤0.05). The mean values were 119±7.0 and 

102.50 ± 3.0 mg/dl, respectively. While, rats intoxicated with 

tartrazine and fed on basal diet containing mixture 10% &100 

ml prickly pear powder and extract recorded the lowest serum 

T.G and T.Ch levels with significant difference (P≤0.05). 

Amin et al., (2010) observed significant increases in serum 

total lipids, cholesterol and triglycerides in rats whose diets 

were supplemented with chocolate colours A and B that 

tartrazine and carmoisine were among of them (sunset yellow, 

tartrazine, carmoisine and brilliant blue) in varying 

concentrations. Esposito et al., (2020) demonstrated that 

administration of hydroethanolic extract from prickly pear 

showed marked antihyperlipidemic effects in high lipid diet 

fed rats. Prickly pear decreased serum cholesterol, 

triglycerides, these due to the different parts of prickly pear 

have been known as a reservoir of bioactive compounds with 

potential biological activities. Prickly pear especially the 

leaves of decreased the dyslipidemia of obesity and 

cardiovascular risk factors. 

The obtained results indicated that the high density 

lipoprotein (HDL-c) levels of positive control group recorded 

the higher value when compared with negative control group 

with significant difference (P≤0.05). The mean values were 

49.0±2.0 and 30.50±1.5 mg/dl, respectively.  Data also 

showed that, rats intoxicated with tartrazine and fed on basal 

diet containing 10% & 100 ml prickly pear powder and 

extract groups  recorded the lowest (HDL-c) levels, while the 

highest (HDL-c) levels value recorded for rats fed on basal 

diet containing mixture 10%  & 100 ml prickly pear powder 

and extract significant difference (P≤0.05). 

Table 4.  Mean values ± SD of serum lipid profile of the 

experimental rats groups 
 

Treatment 

Parameter 

TC 

(mg /dl) 

TG 

(mg /dl) 

(HDL-C) 

(g/dl) 

(LDL-

C) 

(g/dl) 

(VLDL-C) 

(g/dl) 

Group 1 : Control 
group (-) 

94.0± 
d3.0 

62.00± 
d1.0 

49.0± 
2.0a 

36.60± 
4.50e 

12.40± 
0.2d 

Group 2: Control 

group (+) 

119.0± 
a7.0 

102.50± 
a3.5 

30.50± 

1.50e 

68.10± 

4.0a 

20.40± 

0.7a 

Group 3 
107.5± 

b5.5 

96.20± 
b4.5 

36.00± 

1.0d 

60.26± 

3.0b 

17.24± 

0.3b 

Group 4 
104.50± 

bc6.5 

93.50± 
b2.5 

42.50± 
1.50c 

58.70± 
5.0c 

16.30± 
0.5b 

Group 5 
96.50± 

d1.05 

86.50± 
c1.5 

46.00± 

2.50b 

40.50± 

7.0d 

15.00± 

0.7c 

LSD (P ≤ 0.05) 5.731 4.352 4.230 3.151 1.062 

Mean under the same column bearing different superscript letters are 

different significantly (p ≤ 0.05).TC: Cholesterol TG: Triglyceride  HDLc: 

High density lipoprotein  cholesterol   LDLc: Low density lipoprotein  

cholesterol  VLDLc: Very low density lipoprotein  cholesterol   

 

Data also indicated that the LDL-c and VLDL-c levels 

of positive control group recorded the higher value when 

compared with negative control group with significant 

difference (P≤0.05). The mean values were 68.10±4.0 and 

20.40±4.5 mg/dl, respectively. While, rats intoxicated with 

tartrazine and fed on basal diet containing 10%  & 100 ml 

prickly pear powder and extract groups  recorded the highest 

LDL-c and VLDL-c levels, while the lowest LDL-c and 

VLDL-c levels value recorded for rats fed on basal diet 

containing 10%  & 100 ml prickly pear powder and extract 

significant difference (P≤0.05). These results are in harmony 

with Esposito et al., (2020) they reported that the greatest 

mechanism of prickly pear powder which include ellagic acid 

that combating cholesterol is associated with an enzyme 

known as ellagic acid is an HDL-associated enzyme whose 

activity is related to cholesterol and atherosclerosis, decreased 

activity of ellagic acid may be related to its ability to protect 

against lipid peroxidation. 

Data in Table (5) show the effect of prickly pear 

against tartrazine toxicition on the kidney functions 

creatinine, uric acid and urea level of experimental rats. It is 

clear to notice that the creatinine, uric acid and urea levels of 

positive control group recorded the higher value when 

compared with negative control group with significant 

difference (P≤0.05). The mean values were 1.29±0.14, 

3.50±0.25 &35.50±5.0mg/dl, respectively. While, the lowest 

urea levels recorded for rats intoxicated with tartrazine and 

fed on basal diet 10% & 100 ml prickly pear powder, extract 

and mixture 10% & 100 ml prickly pear powder and extract 

groups with significant difference (P≤0.05).  

This is in agreement with Dok-Go et al., (2018) who 

reported that prickly pear have been shown to attenuate the 

renal dysfunction, improve the renal architecture, with nearly 

normalization of serum urea and creatinine levels which 

indicate improvement of renal function. 
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Table 5. Mean values ± SD of serum kidney function of 

the experimental rats groups 

Treatmen 

Parameter 

Creatinine 

(mg/dl) 

Uric acid 

(mg/dl) 

Urea 

(mg/dl) 

Group 1: 
Control group (-) 

c0.50±0.13 e1.75±0.15 f18.50±3.5 

Group 2: 
Control group (+) 

1.29±0.14a 3.50±0.25a 35.50±.5.0a 

Group 3 1.07±0.14b c2.80±0.20 d29.00±1.0 

Group 4 b0.80±0.20 d2.50±0.40 e24.0±1.0 

Group 5 0.60±0.02a b1.90±0.09 b20.50±5.50 

LSD (P≤0.05) 0.261 0.302 1.321 
Mean under the same column bearing different superscript letters are 

different significantly (p ≤ 0.05). 
 

Data in Table (6) show the effect of prickly pear 

against tartrazine toxicition on the plasma superoxide 

dismutase (SOD), glutathione transferase (GST), enzymes 

and Malondialdehyde (MDA) level of experimental rats. 

Table (10) presented that positive control group showed a 

significant decrease in SOD and GST while showed a 

significant increase in MDA compared with normal control 

group. The mean values were 114.33±12.01 U/mL, 

1.17±0.55 nmol/L &12.35±1.16 nmol/L respectively. While, 

the lowest urea levels recorded for rats intoxicated with 

tartrazine and fed on basal diet 10% & 100 ml prickly pear 

powder, extract and mixture 10% & 100 ml prickly pear 

powder and extract groups with significant difference 

(P≤0.05).  
 

Table 6. Mean values ± SD of plasma glutathione 

transferase (GST), superoxide dismutase 

(SOD) enzymes and Malondialdehyde (MDA) 

of the experimental rats groups. 

Treatmen 

tParameter 
SOD U/mL 

GSTmmol/

L 

MDA 

mmol/L 

Group 1: 
Control group (-) 

176.23±12.74 a 3.38±0.75 a 4.47±0.76 d 

Group 2: 
Control group (+) 

114.33±12.01 d 1.17±0.55 d 12.35±1.16 a 

Group 3 142.12±13.01 c 1.98±0.65 c 7.21±0.96 b 

Group 4 148.33±14.81bc 2.58±0.80 b 6.37±0.52 b 

Group 5 166.01±14.10 b 2.91±0.09 b 5.11±0.37 c 

LSD (P ≤ 0.05) 0.261 0.302 1.321 
Mean under the same column bearing different superscript letters are 

different significantly (p ≤ 0.05). 
 

These results are in parallel with those obtained by 

Wang et al., (2020) who revealed that natural anti-oxidants 

have an important role in inhibiting free radicals and oxidative 

series reactions at the tissue and membrane levels. Moreover, 

the addition of prickly pear to the diet affected oxidative status 

by lowering levels of malondialdehyde (MDA) and anti-

oxidant enzyme activity in the body. In conclusion, feeding 

rats prickly pear powder and extract as concentrations (10% 

and 100 ml) may significantly reduce oxidative stress and 

enhance the antioxidant defense status against tartrazine 

poisoning in rats. So this study recommends the use of prickly 

pear for humans suffering oxidative stress, could be of value 

and safe. 
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 التارترازينبالتسمم لمسحوق ومستخلص التين الشوكي على الفئران المصابة ب التأثير البيولوجى 
 *غزى الغنىشيماء فتحى عبد 

 جامعه المنصورة–كلية التربيه النوعيه  -قسم الاقصاد المنزلى 
 

 المصابة بالتسممالتين الشوكي على التغيرات البيولوجية والكيميائية الحيوية للفئران ثمرة تأثير مسحوق ومستخلص للتعرف على دراسة تهدف ال

 التارترازينجرعة من ب فئرانحقنت الو(. فأر 6مجموعات )ن =  5البيضاء وتم تقسيمها إلى  فئرانمن ذكور ال ثلاثونت استخدام و. التارترازينبواسطة 

، (T.G  دهون الدمو،  GOT) ,TP)  , GPT تم تقدير كلا من وظائف الكبد في سيرم الدمو مجم / كجم من وزن الجسم / يوم مخففة فى ماء مقطر. 300

T.C  ،HDL-c  ،LDL-c  ،VIDL-c .)(، وظائف الكلى )حمض اليوريك ، اليوريا والكرياتينين( وترانسفيراز الجلوتاثيون بالبلازماGST ، )

للكبد ،  GOT  ،GPT(. وسجلت النتائج أقل معدلات معنوية فى كلا من malondialdehyde) MDA( و SODديسموتاز الفائق تم تحديد إنزيمات )و

( من المجموعة المعالجة MDA) malondialdehyde حمض اليوريك ، اليوريا ، الكرياتينين و  VLDL-cو  LDL-cكولسترول الدهون الثلاثية ، 

.كما أشارت HDL-cملجم من مسحوق ومستخلص التين الشوكي والعكس سجلت أعلى معدلات  مع مستويات  100٪ و  10التي تم تغذت على خليط 

معالجة لتقليل مخاطر النتائج إلى أن إضافة مسحوق ومستخلص التين الشوكي قد أدى إلى تحسن كل الكيمياء الحيوية المختبرة مقارنة بالمجموعات ال

 التى تغذت عليها ستخلص التين الشوكي مملجم  من مسحوق و 100٪ و 10الدراسة  الى إن إضافة خليط  وتوصلت مع وجود فروق معنوي.  التارترازين

 تناول توصي الدراسة الى. لذلك الحيويةو الاختبارات الكيميائيةأدت إلى تحسن معنوي في جميع  التارترازينصبغة الاصابة بمع  ات المعالجة المجموع

 .التارترازينالتين الشوكي في مشروباتنا وأطباقنا اليومية لتقليل مخاطر  مستخلصمسحوق و

 الألياف الغذائية ، مناعة الجسم ، مواد تلوين. التين الشوكي ،: الكلمات الأفتتاحية

https://en.wikipedia.org/wiki/Opuntia#cite_ref-:0_17-0
https://www.worldcat.org/oclc/560560606
https://www.worldcat.org/oclc/560560606
https://www.worldcat.org/oclc/560560606
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