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ABSTRACT 
 

This study reports the results of the survey study on 3-monochloro1,2-propanediol (3-MCPD) 

levels in selected foods, oils and fats collected from supermarkets and restaurants in Egypt. Also; study 

the effect of feeding of rat on diet contained palm oil rich 3-MCPD on the biochemical parameters of rats. 

Twenty samples were collected from different supermarkets and restaurants in Egypt to determine 3-

MCPD by GC-MS. The oil samples remained after  from falafel  frying showed the highest contents of 3-

MCPD esters, with a mean value of 8.20 μg/kg oil, followed by palm oils and oils mixture. Forty Albino 

rats divided into five groups including one as a basal diet control. The other groups were fed on a a basal 

diet and replaced corn oil with crude palm oil heated at 200°C for 30min, heated palm oil at 200°C for 6h 

and palm oil fried with tortilla chips. Rats fed on either heated palm oil at 200°C for 6h and  fried palm 

oil with tortilla chips showed elevated liver and kidney functions as well as lipid profile except HDL-

cholesterol and damages in some histological liver and kidney tissue compared with the control basal 

diet.This would risk forming esters of 3-MCPD fatty acids.  

Keywords: 3-MCPD, frying, palm oil, liver and kidney functions 
 

INTRODUCTION 
 

Chloro-propanols are important for high 

temperature processing of oils  and fats.They are found 

in many foods ,whether free or bound (Collier et al., 

1991). Primary chloropropanols 1,3-DCP (1,3Dichloro-

2-propanol)  and 3-MCPD (3-monochloro1,2-

propanediol) exist in many foods; and the latter exists  

in foods with edible oils (especially the refined oils) at 

higher concentrations than the former and forms the 

main source of contaminants in thermally treated foods 

(Svejkovska,et al., 2004). Many 3-MCPD are in oils of 

different and same kinds particularly at elevated levels 

Weißhaar (2010). 

3-MCPD esters and fatty acid esters exist in 

vegetable oils and formed during processing with 

structurally related and toxic chemicals as glycidyl 

esters and 2-monochloro-1, 3-propanol esters (2-MCPD 

esters). No index of the inverse effects of dietary 

exposure to these esters is available and it is difficult to 

determine  their importance of human health. An 

indirect concern has been raised by the likely release of 

free chloropropanols (e.g., 3-MCPD, 2-MCPD) and 

glycidol resulting from lipase action that can hydrolyse 

esters in the gut (Schilter et al. 2011). 

Toxic compounds such as chloropropanol 

nitrosamines and furans may be  formed during food 

processing. Oxidation in frying oil are inhibited by 

proteins, starch or phenolic compounds. Mutagenic 

polycyclic aromatic heterocycles are done frying fats 

and proteins (Aznar et al. 2013). 

Chloropropanols including genotoxics and 

carcinogenics were found in processed foods and food 

ingredients. In Brazil Arisseto et al., (2013) evaluated 

dietary exposure to 3-MCPD and 1, 3-DCP and checked 

whether the existence of these substances in foods may 

present health risks.  

The aim of the study was to survey the level of 

3-MCPD in Egypt caused by frying edible oils formed 

during the frying processed. Effect of feeding of rat on 

the diet containing palm oil treated to frying until 

formed 3MCPD in the biochemical parameters of 

bloods and their effects on the histological of some 

organs after two months 
 

MATERIALS AND METHODS 
 

Material: 

Collection of samples: 

Twenty samples of foods, oils and fats were 

collected from different supermarkets and restaurants of  

Mounofia , Qualiubia, Giza and Cairo governments, 

Egypt during years 2016.  

Chemicals, reagents and solvents: 

Sodium chloride, sodium bromide, ammonium 

sulphate, sodium hydrogen carbonate (purity ≥ 99% ) , 

Sulfuric acid (purity ≥ 98%) ,  Isohexane, ethyl acetate, 

tert-butyl methyl, methanol for analysis and Isooctane 

chromatographic grade were obtained from (Merck-

Darmstadt-Germany ).  Phenylboronic acid ,purified 
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water  (Fluke-Germany), Sodium sulfate (Sigma-

Aldrich) , D₅  -3-MCDP-1,2-bis-palmitoyl ester (e.g  

26.87 µgmL-1 in toluene; equivalent 5.0 µg mL-1 free 

3-MCPD  (Toronto Research Chemicals, Canada) were 

used. 

Methods: 

Determination of 3-MCPD ester contents: 

The 3-MCPD esters were determined by DGF 

Standard Method C-VI 18 (10) (DGF, 2011)  using GC-

MS (GC-MS 2010, Shimadzu, Kyoto, Japan) system. 

Analysis of target compounds was performed according 

to the method of Chung et al., (2013). Chromatographic 

separation was by a capillary column (Restek Rxi-5ms 

column, 30m×0.25mm i.d. ×0.25μm film thickness) ; 

the injector was  split less  and helium at a constant flow 

rate of 1.18 mLmin-1, and oven temperature set as: 

80°C raised to 155°C with a rate of 5°C min-1 raised to 

300°C with 60°C min-1. Results were quantified by 

monitoring ions at m/z 150 for 3-MCPD-d5 and m/z 

147 for 3-MCPD.  

Gas chromatography/mass spectrometry. 

Injection volume:1µL to 2µL; carrier gas: helium 

5.0(φ=99.999%), const flow 1mL / min to 1.2mL / min; 

pTV program: e.g. 85 ° C, 300 ° C / min to 165 ° C, 

isothermal for 10 minutes, 300 ° C / min to 320 ° C / 

min, isothermal for 8 minutes, Injector: e.g. break less, 

purge flow 50 mL / min 0,5; to 1 minute, purge septum 

3 mL / min; GC oven temperature program: e.g. 85 ° C, 

0,5 min isothermal, 6 ° C / min at 150 ° C, 12 ° C / min 

at 180 ° C / min, 25 ° C at 280 ° C, 7 min isothermal. 

Mass spectrometric detector: electron- impact (EI), ion 

surveillance (SIM), ion traces detected,149/150/201/203 

for surrogate standard,146/147/196/198 for study. 

Corresponding ion traces 150 and 147or 201 and 196 

are for quantification while  other ion traces serve as 

qualifiers 

Animal study protocol: 
To study response of albino rats  to 3-

monochloropropane-1, 2-diol (3-MCPD) in palm oil  

treated by heating five groups  each is eight rats were 

used (El-Hadary and Hassanien, 2016). 

First group  fed on basal diet. Second group fed 

on basal diet replacing maize oil with palm oil. Third 

group, fed on basal diet replacing maize oil with heated 

palm oil at 200°C for 30 min. Fourth group, fed on basal 

diet replacing maize oil with palm oil heated at 200°C 

for 6h. Fifth group, fed on basal diet replacing maize oil 

with palm oil fried with tortilla chips. 

Ingredients of diet 

The main diet (basal diet) is composed of casein 

10% as protein source, maize oil 8% as lipid source, 

maize starch 68.07% as the source of carbohydrate.Salts 

and vitamins mixture  (Reeves et al., 1993). 

Blood  and tissue samples 

After 8 weeks of the administration of 

treatments, blood samples were obtained from the retro-

orbital plexus of overnight fasted rats from the 

individual rats. Blood was collected into a plain 

centrifuge tube for serum preparation to assay the 

biochemical parameters including liver function  kidney 

function  and lipid profile. Tissue samples from liver 

and  kidney were fixed in 10% formalin saline for 

examination. Procedures were carried out (Schermer, 

1967). 

Blood analysis 

Alanine transaminase (ALT) and aspartate 

transaminase (AST) activities were determined 

(Reitman and Frankel, 1957). ALP and total bilirubin 

were determined (Young et al.,1972  and Tietz, 1983)  .  

Uric acid, urea and creatinine in the serum were 

determined (Tabacco et al., 1979) whereas lipids, total 

cholesterol, triglycerides, HDL-cholesterol and LDL-

cholesterol were determined according Fossati and 

Precipe (1982)  and  Fridewald et al., (1972).   

Histopathological examination 

Thin paraffin sections were prepared and stained 

(Drury and Wallington 1986) at the Faculty of 

Veterinary medicine Benha University. 
 

RESULTS AND DISCUSSION 
 

MCPD esters concentration in samples  

Data in Table 1 represent the levels of 3-

monochloropropane-1, 2 diol fatty acid esters (3-MCPD 

esters) in the collected samples . 

The oil samples of Falafel ( Egyptian bean 

burger ) after frying displayed the highest contents of 3-

MCPD esters, with a mean  of 7.41 μg  / kg oil varying 

from 4.97 to 8.30 μg  / kg
 
oil, followed by palm oils and 

mixture oils, their mean values exceeded 3.80 μg / kg
 
oil.  

Buffalo ghee had the lowest  3-MCPD esters(e.g 0.15 

μg  / kg
 
fat). On the other hand, 3-MCPD esters was 

detected. In contrast, few samples yielded 3-MCPD 

esters with concentrations below the detection limit 

when seeds were roasted for oil extraction. 3-MCPD 

esters were determined in margarine samples collected 

from Mounofia government (0.30 μg  / kg
 

oil). The 

margarines were hydrogenated using palm oil. Thus 

they had high levels of  3-MCPD. From these results it 

can be  concluded that  refining affects formation of  3-

MCPD.  During refining process, most 3-MCPD esters 

was formed, in particular deodorisation (Li et al., 2015). 

Oil samples from FALAFEL restaurant were much 

higher than other samples .The wide variability in 

concentrations of 3-MCPD in oils, fat and food samples 

can be linked to the method used to process the 

product.Surveys conducted in the United Kingdom 

reported average levels of 134 μg  / kg
 
in crackers and 16 

μg  / kg
 
in beers while pollutants were not detected in 

malted milk and breakfast cereals (UK FSA, 2001). It is 

possible to differentiate between refined and unrefined 

oils. 3-MCPD and 2-MCPD esters in all unrefined oils 

including rapeseed and coconut oil were not detectable. 

Results are similar results to those of  Jedrkiewicz et al., 

(2016) in Poland  who added that highest  values were 

in lipid fractions of margarines and dietary supplements 

containing refined fish oils (7. 3 and 5.5 mg/ kg oil 

respectively).  

The Biological Experiment 

Effect of  different diets containing  palm oils treated on 

liver function marks. 

Data in Table (2) show the mean value of serum 

transaminase activities  of (ALT and AST), alkaline 

phosphates (ALP) and bilirubin as affected by 3-MCPD  
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From the above mentioned results it could be 

observed that the enzyme activities in serum rats fed on 

different diets containing palm oils treated to frying 

until formed 3MCPD for eight weeks caused 

significantly  increases in serum ALT, AST and ALP 

activity compared with the control basal diet (group I), 

ALT activity was 42.33 U/L in basal diet (group I) and 

it increase to 121.33 U/L in rats fed on heated palm oil 

at 200°C for 6h (group IV) and 100.00 U/L in rats fed 

on fried palm oil with tortilla chips (group V). 

Furthermore ALT activity of serum rats fed on a diet 

containing crude palm oil (group II) was near to basal 

diet 54.00 U /L 

Data in Table  2 reveal that AST activity was 

found to be 63.67 U/L in basal diet and it significantly 

increase to 145.00 and 141.67U/L in rats fed on heated 

palm oil at 200°C for 6h and rats fed on fried palm oil 

with tortilla chips comparing with control basal diet. 

Also, ALP activity were found to be 91.47 U/L in basal 

diet and it significantly increase to 208.65 and 205.29 

U/L in rats fed on heated palm oil at 200°C for 6 h and 

rats fed on fried palm oil with tortilla chips (group IV 

and V) comparing with control basal diet. It can be 

concluded that group IV and V  exposure to a high 

dosage  of 3-MCPD and might be attributed to liver 

failure. These results were similar to those reported  by 

Guan et al., (2017) who reported that  3-MCPD may 

cause  carcinogenic effects in liver. 

Data  indicate that rats fed on heated palm oil at 

200°C for 6h and rats fed on fried palm oil with tortilla 

chips for eight weeks caused significantly increase in 

total and direct bilirubin compared to normal rats (basal 

diet).   

These results agreed with  those mentioned by 

Wang et al., (2009) and Lee, et al., (2015) who found 

median or high dose exposure 1,3-DCP caused 

cancerous results in liver, intestine, oral epithelium, 

tongue and thyroid gland. 

 

 

Table 1. Egyptian food samples collected to determine  3-monochloropropane-1, 2- and 3 diol fatty acid esters (3-

MCPD esters). 

No Source of oil or fat Source of samples Concentration of 3-MCPD esters (μg/ kg) 

1 *Falafel restaurants 1 Cairo 8.10 

2 Falafel restaurants 2 Giza 8.30 

3 Biscuit from market (salted) Sadat 2.00 

4 Corn flacks with chocolate Qalubia 0.98 

5 Bake Stix (Wheat snacks) Mounofia 1.95 

6 Palm oil Cairo 3.80 

7 Sunflour oil 1 Cairo 0.70 

8 Sunflour oil 2 Qalubia 0.60 

9 Corn oil Qalubia 0.38 

10 Rapeseed oil 1 Cairo 0.55 

11 Rapeseed oil 2 Giza 0.55 

12 Sesame oil 1 Cairo 0.50 

13 Sesame oil 2 Cairo 0.55 

14 Flax oil 1 Giza 0.00 

15 Flax oil 1 Cairo 0.00 

16 Mixture of oils 1 Cairo, 0.82 

17 Mixture of  oils 2 Qalubia 2.00 

18 Margarine 1 Qalubia 0.33 

19 Margarine 2 Mounofia 0.30 

20 Buffalo ghee Qalubia 0.15 
*Falafel is a popular Egyptian beans-burgaer fried in oil 
 

 

Table 2.  Effect of  different diets containing  palm oils treated on liver function marks. 

G Treatment 
AST 

(U/ L) 

ALT 

(U/ L) 

ALP 

(U/ L) 

Bilirubin (mg/dL) 

Total Direct Indirect 

I Control (Basel diet) 63.67 ±2.73c 42.33 ±1.45e 91.47 ±1.96d 0.70±0.03b 0.29±0.01d 0.41±0.01b 

II Crude palm oil 72.33 ±1.45c 54.00 ±2.08d 117.77 ±1.47c 0.88±0.04b 0.47±0.04c 0.42±0.02b 

III Heated palm oil at 200°C for 30min 84.00 ±2.08b 65.00 ±2.89c 141.88 ±7.31b 1.12±0.06b 0.67±0.04b 0.45±0.03b 

IV Heated palm oil at 200°C for 6h 145.00 ±2.89a 121.33 ±4.67a 208.65 ±7.23a 3.33±0.55a 1.05±0.09a 2.28±0.47a 

V Palm oil fried with tortilla chips 141.67 ±6.01a 100.00 ±2.89b 205.29 ±12.57a 3.43±0.27a 1.19±0.07a 2.24±0.2a 
a, b & c: There is no significant difference (P>0.05) between any two means, within the same column have the same superscript small letter 
 

 

Effect of  different diets containing  palm oils treated on 

renal markers : 

Serum creatinine, urea and uric acid are 

indicators of renal marker function : their  increase 

indicate abnormality in kidney functions. Results of 

Table 3 indicate  that theisel indicators were high  in 

rats  fed on heated palm oil at 200°C for 6h and rat fed 

on fried palm oil with tortilla chips (group IV and V) for 

eight weeks compared with the basal diet control (group 

I). In contrast rats that fed on a diet containing crude 

palm oil (group II),  renal markers not affected when 

compared to basal diet (group I).It can be concluded that 

group IV and V have high amount of  3-MCPD and 

might be attributed to kidney failure. Rats fed on heated 

palm oil at 200°C for 6h showed the higest creatinine 

content of 5.13 followed by rats fed on fried palm oil 

with tortilla chips. Average values for these diets were 

5.13 and 4.5 mg dL-1  respectively. 

These results are in harmony with those obtained 

by Mahmoud et al., (2019), who investigated kidney 
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disorder induced by 3-MCPD in rodents as well as  3-

MCPD was orally treated, at a dose of 60 mg/kg oil for 

seven days. 3-MCPD induced substantial rise of serum 

urea and creatinine levels along with hydropic 

degeneration, renal necrosis  (Lynch et al., 1998). The 

results also agree  with those of Lee, et al., (2015)  

observed  failure of kidneys and reproductive organs 

function. 
 

 

Table 3.  Effect of  different diets containing  palm oils treated on renal function. 

G Treatment Creatinine (mg/dL) Urea (mg/dL) Uric acid (mg/dL) 

I Control (Basel diet) 0.92±0.04d 40.33±2.94d 4.13±0.6c 

II Crude palm oil 1.19±0.09d 50.23±2.83c 5.19±0.36c 

III Heated palm oil at 200°C  for 30min 1.60±0.06c 64.71±2.41b 7.10±0.15b 

IV Heated palm oil at 200°C for 6h 5.13±0.13a 85.25±2.88a 9.68±0.30a 

V Palm oil fried with tortilla chips 4.50±0.08b 80.84±1.19a 9.26±0.22a 
a, b & c: There is no significant difference (P>0.05) between any two means, within the same column have the same superscript small letter 
 

Effect of  different diets containing  palm oils treated on 

lipid profile of rats : 

Data in Table 4 reveal  an increased blood lipid 

profile in rats fed on palm oil  heated at 200°C for 6h  

and rats fed on fried palm oil with tortilla chips (group 

IV and V) for eight weeks compared with control 

(group I). It is evident that serum total lipid increased in  

rats fed on palm oil  heated at 200°C for 6h  (group IV) 

having a 29% increase ; and rats fed on fried palm oil 

with tortilla chips (group V) having a 33% increase as 

compared with the control (group I). 

A similar trend is observed with serum 

triglycerides, with increases of 65.3  in rats fed on fried 

palm oil with tortilla chips (group V), 59.9% in rats fed 

on palm oil  heated at 200°C for 6h (group IV), 26.1% 

in rats fed on palm oil  heated at 200°C for 30 min 

(group III) and 14.8% in  rats fed on crude palm oil 

(group II) as compared with the control (group I). 

Serum total cholesterol increased  considerably in rats 

fed on fried palm oil with tortilla chips (group V), rats 

fed on palm oil heated at 200°C for 6h (group IV) and 

rats fed on palm oil heated at 200°C for 30min (group 

III)  with respective increases of 71.9 , 68.7 and 37.1%. 

Changes in LDL-cholesterol and VLDL followed the 

same trend. On the other hand  rats fed on fried palm oil 

with tortilla chips (group V) and rats fed on palm oil 

heated at 200°C for 6h (group IV) showed a 

considerable decrease in HDL cholesterol (-52%) 

relative to control basal diet (group I).  Also rats fed on 

palm oil heated at 200°C for 30min (group III) 

reduction level of HDL cholesterol  by about  -35% 

These results agree with Dereje et al., (2019), 

who observed that oxidized palm oil  produced free 

radicals, promoted oxidative stress and caused 

abnormality in lipid profiles.. They found that reused 

palm oil caused harmful effects on serum lipid profile 

and and development of cardiovascular disorders. 

 

Table 4. Effect of  different diets containing  palm oils treated on Lipid profiles. 

G Treatment 
Total lipids 

(mg/ dL) 

Triglycerides 

(mg/ dL) 

Total cholesterol 

(mg/ dL) 

HDL-Cho 

(mg/ dL) 

LDL-Cho 

(mg/ dL) 

VLDL-Cho 

(mg/ dL) 

I Control (Basel diet) 460.35±5.32c 178.77±4.33e 160.34±4.78d 57.73±1.63a 66.86±2.38d 35.75±0.87e 

II Crude palm oil 488.50±4.43b 205.30±2.88d 188.55±4.43c 47.21±1.18b 100.28±2.70c 41.06±0.58d 

III Heated palm oil at 200°C for 30min 501.40±4.43b 225.46±2.93c 219.88±3.22b 37.50±1.47c 137.30±1.20b 45.09±0.59c 

IV Heated palm oil at 200°C for 6h 593.64±8.78a 285.44±2.75b 270.56±5.73a 27.46±1.46d 186.02±3.73a 57.09±0.55b 

V Palm oil fried with tortilla chips 610.27±5.86a 295.52±2.72a 275.30±2.80a 27.57±1.86d 188.63±0.51a 59.10±0.54a 
a, b & c: There is no significant difference (P>0.05) between any two means, within the same column have the same superscript small letter 
 

Histopathological examination 

Liver histology 

Figure 1 presents the histopathological images of 

liver sections of the studied five groups . Serial sections 

of the normal liver rat fed on basal diet (Group I) 

exhibited mild congestion of the central and portal veins 

with normal histological appearance of the hepatocytes. 

The portal areas were mildly expanded by small 

numbers of lymphocytes  (Fig1, A).  Examining the 

sections of liver rats fed on crude palm oil (Group II)  

revealed multifocally ; there were random foci of 

coagulative necrosis of individual hepatocytes, with 

retention of hepatic cell outline and shrunken 

hepatocytes with hyper eosinophilic cytoplasm and 

pyknotic or karyorrhectic nuclei (Fig1, B). Examining 

the sections of liver rats fed on heated palm oil at 200°C 

for 30 min. showed vacuolar degeneration of the 

hepatocytes and swollen pale cytoplasm. Focal 

coagulative necrosis of individual hepatocytes, 

characterized by retention of hepatic cell outline and 

shrunken hepatocytes with hyper eosinophilic 

cytoplasm and pyknotic nuclei, were also detected in 

few cases. Moreover, the portal areas were expanded by 

infiltrates of inflammatory cells mainly lymphocytes 

and few macrophages (Fig1, C).  Examining the 

sections of liver rats fed on heated palm oil at 200°C for 

6h revealed dilatation and congestion of the portal veins 

(Fig1, D).  Examining the sections of liver rats fed on  

fried palm oil with tortilla chips showed characterized 

by dissociation of hepatic cord architecture, loss of 

hepatocytes and replacement by cellular and 

karyorrhectic debris, fibrin, and hemorrhage (Fig1, E). 
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A. Liver of rat fed on basal diet control (Group I) showing mild congestion of the central and portal veins with 

normal histological appearance of the hepaocytes. Note also small numbers of lymphocytes in portal area. 

H&E stain x 200. 

 
B. Liver of rat fed on crude palm oil (Group II) showing 

foci of coagulative necrosis of individual hepatocytes, 

characterized by retention of hepatic cell outline and 

shrunken hepatocytes with hypereosinophilic 

cytoplasm and pyknotic nuclei.  H&E stain x 200. 

 
C. Liver of rat fed on palm oil, heat treated for 30 

minutes (Group III) showing, infiltrates of 

inflammatory cells in the portal area. Note also 

coagulative necrosis of individual hepatocytes H&E 

stain x 200. 

 
D. Liver of rat fed on palm oil, heat treated for 6 hours 

(Group IV) showing dilatation and congestion of the 

portal vein. H&E stain x 200. 

 
  E. Liver of rat fed on palm oil fried with tortilla 

chips(Group V) showing areas of lytic necrosis 

characterized by dissociation of hepatic cord 

architecture, loss of hepatocytes and replacement by 

fibrin, and hemorrhage.  H&E stain x 200.  
 

Figure 1. Histopathological photomicrographs of liver tissue (H&E X 200; A,B,C,D and E) at the end of the 

experimental. 

 
 

Kidney histology 

Figure 2 presents the histopathological images of 

kidney sections . Serial sections of the normal kidney rat 

fed on basal diet control (Group I). The examined kidneys 

revealed congestion of the renal blood vessels with 

perivascular and intertubular lymphocytic aggregates 

(Fig2, a).  Sections of kidney rats fed on crude palm oil 

(Group II) revealed congestion of the cortical blood 

vessels, the interstitium was expanded by marked 

infiltration of inflammatory cells (Fig2, b).  Sections of 

kidney rats fed on heated palm oil at 200°C for 30min  

revealed lymphocytes and macrophages (Fig2, c).  Sections 

of kidney rats fed on heated palm oil at 200°C for 6h 

revealed finely granular eosinophilic cytoplasm and narrow 

lumen (Fig2, d).  Sections of kidney rats fed on fried palm 

oil with tortilla chips revealed congestion of cortical blood 

vessels and  interstitial aggregates of mononuclear 

inflammatory cells . 
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A. Kidney of rat fed on untreated corn oil (Group I) showing perivascular and intertubular lymphocytic 

aggregates. H&E stain x 200. 

 
B. Kidney of rat fed on crude palm oil (Group II) 

showing the marked interstitial infiltration of 

inflammatory cells.  H&E stain x 200. 

 
 C. Kidney of rat fed on palm oil, heat treated for 30 

minutes (Group III) showing interstitial infiltration of 

inflammatory cells in renal cortex mainly lymphocytes 

and macrophages.  H&E stain x 400. 

 
D. Kidney of rat fed on palm oil, heat treated for 6 hours 

(Group IV) showing cloudy swelling of renal tubular 

epithelium characterized by finely granular 

eosinophilic cytoplasm and narrow lumen.  H&E stain 

x 400. 

 
  E. Kidney of rat fed on  fried palm oil with tortilla chips 

(Group V) showing congestion of the cortical blood 

vessels and interstitial aggregates of mononuclear 

inflammatory cells.  H&E stain x 400. 

 

Figure 2. Histopathological photomicrographs of kidney tissue (H&E X 200&400; A, B, C, D and E) at the end of 

the experimental 
 

CONCLUSION 
 

In conclusion,  formation of 3-monochloro1, 2-
propanediol during deep-oil frying in some Egyptian foods 
and characterized the toxicity of 3-MCPD in liver and 
kidney in rats is reported in the present study. The 3-
MCPD formation was affected by the type of oil and 
foods.3-MCPD in oil samples from falafel restaurant were 
much higher than other samples and over the limits that 
determined by different regulation around the world (2 
μg/kg oil). The biological experiment of rats which feed on 
diet containing fried palm oil revealed high significantly 
increasing activity in liver and kidney marker as well as 
lipid profile except HDL-cholesterol and damage in  liver 
and kidney tissues..  
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 داي ول فً بعض الاغريت انمصسيت وحأثيسة عهً سميت انكبد وانكهً فً انجسذان 1،2أحادي كهىز بسوبان  -3حقديس 
أسماء فخحً قنديم

2
، أحمد عهً عبدانسحمه 

2 
، زأفج محمد انسنهىحً

1
، محمىد عبدانحميد انسمان  

1
عبدالله انسيد انحضسيو  

2
 

2
 جامعت بنها  –كهيت انززاعت  –قسم انكيمياء انحيىيت انززاعيت 

1
 جامعت انساداث –معهد بحىد انهندست انىزاثيت  وانخكنىنىجيا انحيىيت –قسم انبيىحكنىنىجيا انحيىيت انصناعيت 

 

داي ول فً بعط الاغزَت وانضَىث وانذهىٌ انخً حى جًعهب يٍ انسىبش يبسكج  2،1أحبدي كهىس بشوببٌ -3يشكب حصشحىظح هزِ انذساست َخبئج 

داي ول عهً انًقبَُس  2،1أحبدي كهىس بشوببٌ -3وانًطبعى فً يصش وكزنك دساست حأثُش حغزَت  انجشراٌ عهً عهُقت ححخىي عهً صَج انُخُم انغًُ بًشكب 

داي ول بىاسطت  2،1أحبدي كهىس بشوببٌ  -3شراٌ. حى جًع عششٍَ عُُت يٍ يحلاث انسىبش يبسكج وانًطبعى انًخخهفت فٍ يصش نخقذَش انبُىكًُُبئُت فً دو انج

داي ول  2،1أحبدي كهىس بشوببٌ -3جهبص انخحهُم انكشويبحىجشافً انغبصي انًضود بًطُبف انكخهت. أظهشث عُُبث صَج انفلافم أعهً يحخىي يٍ اسخشاث 

َخى  يُكشوجشاو / كُهىجشاو ثى صَج انُخُم انخبو ثى يخبنُط انضَىث. . حى حقسُى أسبعٍُ جشر أنبُُى إنً خًس يجًىعبث أحذ هزِ  يجًىعت ظببطت 0.20 بًخىسط

 200صَج انُخُم انًسخٍ عُذ حغزَخهب عهً انعهُقت الاسبسُت وانًجًىعبث الاخشٌ حى حغزَخهبعهً انعهُقت الاسبسُت يع أسخبذال صَج انزسة بضَج انُخُم انخبو ، و

دسجت يئىَت يع سقبئق انخىسحُلا.   200سبعبث أو صَج انُخُم انًسخٍ عُذ  6دسجت يئىَت نًذة  200دقُقت ، وصَج انُخُم انًسخٍ عُذ  30دسجت يئىَت نًذة 

دسجت  200سبعبث أو صَج انُخُم انًسخٍ عُذ  6نًذة دسجت يئىَت  200أظهشث انُخبئج أٌ انجشراٌ انًغزاِ عهً عهُقت ححخىي عهً  صَج انُخُم انًسخٍ عُذ 

وحهف فٍ بعط أَسجت انكبذ والأَسجت   HDL-Choيئىَت يع سقبئق انخىسحُلا  أدث إنً أسحفبع وظبئف انكبذ وانكهً وكزنك وبشفُم انذهىٌ  وأَخفبض حشكُض 

 داي ول  اثُبء عًهُت انقهً.     2،1ي كهىس بشوببٌ أحبد -3انكهىَت يقبسَت ببنًجًىعت انعببطت ورنك سبًب َشجع انً حكىٍَ أسخشاث 
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