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ABSTRACT

The present work aimed to compare the health impact
of traditional Egyptian ghee (samna baladi) EG and plant
ghee (palm oil) PG from through indication fatty acid
composition and biochemical effects. The studied
parameters included the body weight gain of rats, blood
lipid profile, kidney and liver functions and antioxidant
enzymes. Twenty one Albino rats were randomly divided
into three groups of 7 rats each. Control group was fed the
basal diet which containing 10% corn oil, and replaced
corn oil with 10% ghee(EG) and 10% plant ghee(PG) for
the two experimental groups. The results indicated that
when EG administered to rats along the feed experiment (6
weeks) insignificantly reduced the body weight gain, and
oxidative stress and had protective effects on the liver
comparing with the control group and experimental (PG)
group. There was a significant increase in the level of
TBARS in PG group. The results on blood lipid profiles
showed marked and significant elevation in the total lipid,
triglycerides, total cholesterol and low density lipoprotein
(LDL) in PG group and marked increase in the level of
HDL in EG group. Also antioxtidant enzymes activity in
liver increased in EG group, while reduced in PG group.
The study concluded that the health impact of traditional
Egyptian ghee is better than plant ghee, however further
research on the health effect of using Egyptian ghee in
cooking are needed, to identify the effect of heat on
oxidation of the fatty acids.

Key words: traditional ghee- plant ghee- rats- lipid
profile.

INTRODUCTION

Ghee in Egypt is called "samna baladi".It is
commonly made from buffalo milk and sometimes from
cow milk. The texture, color and taste of the traditional
Egyptian ghee depends on the quality of milk or butter
source used in the process and the duration of boiling.
Ghee made from buffalo milk are white in color, while
those made from cow milk is often yellowish
(Aboudonia and Alagamy, 1993).

Ghee is a product that is made by indigenous
methods in many countries around the world, largely in
Asia (India and Pakistan), the Middle East and Africa. A
recent definition of ghee is stated as a product
exclusively obtained from milk, cream or butter by
processes which result in almost total removal of water
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and non-fat solids, with an especially developed flavor
and physical structure (Afsaneh et al., 2016).

According to FAOSTAT (2014) the Egypt
production of total butter and ghee 2012 were (124,550)
Tons .Most of the Egyptians prefer to consume the
"samna baladi" because of its desirable taste and
distinctive smell, therefore its use is common in many
Egyptian households, and it is wusually used in
preparation of several dishes and sweets. Since the
fifties of the last century, the organizations responsible
for food and nutrition have recommended the
replacement of ghee by hydrogenated vegetable oils
because of the seriousness of animal ghee on health of
heart and arteries.

Hydrogenation improves the texture and increases
oxidative stability of the products. Unfortunately, during
hydrogenation process some double bonds can be
isomerized and converted from cis state to trans state.
Trans fatty acids are known to have negative effects on
health and can cause different diseases (Igbal, 2014).
Palm oil is now used widely as an alternative to
hydrogenated oils because of its semisolid texture at
room temperature and its less content of trans fatty
acids.

Ghee in spite of being a rich source of cholesterol
and saturated fatty acids, the research results on the
relationship between consuming ghee and human health
are conflicting. For examples, Ahmadias et al. (2008)
mentioned that the consumers should not forgot that
ghee, which is traditionally made from milk fat has high
amounts of saturated fatty acids and its production
method should be carefully supervised. On the other
hand, Rani et al, (2011) mentioned that because of the
high conjugated linoleic acid content of milk fat (ghee),
it increases anti-oxidant status and anti-atherogenic
potency in experimental Wistar rats. Also, according to
Chinnadurai et al (2013), ghee improves blood lipid
profiles by increasing HDL content and reduces lipid
peroxidation. Therefore, this study aims to identify the
effect of traditional Egyptian ghee and plant ghee (palm
oil) on some biochemical parameters of male Albino
rats.
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MATERIALS AND METHODS

Materials

-Buffalo butter was prepared by housewives in the
villages from Behaira Governorate.

-Corn oil was obtained from a local market, Alexandria,
Egypt.

- Plant ghee (palm oil): the most famous consumed
vegetable ghee was obtained from the local market,
Alexandria, Egypt.

- Chemicals used for the study were purchased from El
Gomhorya Company in Alexandria.

- Male Albino rats weighing 130-140 g were obtained
from the Animal House of the Institute of Graduate
Studies and Research, Alexandria University, Egypt.

Methods
Preparation of traditional ghee

Traditional ghee (buffalo milk fat) prepared at home
according to the Egyptian traditional method.

- Four kilograms of buffalo traditional butter were
heated at 120°C until release the melted fat and drive
off moisture. The product was strained to remove
residues (morta).Clear liquid was then decanted in a
glass jars. It contains not less than 99.5% fat and not
more than 0.1% moisture  (Aboudonia and
Alagamy,1993).

Fatty Acid Composition

Fatty acid composition analysis of the traditional
ghee and plant ghee were done at the Agriculture
Research Center, Doky, Giza.

Preparation of fatty acid methyl esters: The fatty
acid methyl esterswere prepared using transesterification
with cold methanolic solution containing potassium
hydroxide as catalyst. The fatty acid methyl esters were
identified by G.C capillary column according to the
methods of 100C (2001).

Identification of fatty acid methyl ester by GLC:
Agilent 6890 series GC apparatus provided with a DB-
23 column (60mx 0.32 x 0.25um). Fatty acid results
after the previous procedure steps were transformed into
methyl esters and directly injected into the GC.Carrier
gas was Nowith flow rate of 2.2 ml/min, splitting ratio of
1:80.The injector temperature was 270°C. The
temperature setting were as follow :130° to 210°C at
3min, and held time 10 min. at 210°C.

Animals experiment design

Twenty one Albino rats, ten weeks old and weighing
120-140g were used. The animals were housed 7 per
cage (plastic cages) with sawdust bedding and
maintained in an air-conditioned animal house at a
controlled temperature (22 £ 2°C) and relative humidity

(60 + 10%) with a photoperiod of 12h light/12h dark
(Childs et al., 2002).

The animals were kept on a basal diet and tap water
provided ad libitum for two weeks for an adaptation
period before the start of the experiment. Then the rats
were given the basal diet (Tablel).

Tablel. Basal diet composition®

Diet ingredient %
Skim milk powder 37.5
Corn starch 29
Sucrose 135
Fat source 10
Sawdust powder 5
*Mineral mixture

“*Vitamin mixture 1

(MSource: Walter, (1981)

*Salt mixture from: Assiutcunnilingus molds for the
production of salt and mineral feed additives.

“Vitamin mixture :from MuvcoMedical Professions for
Veterinary Products& Fodders Additions Co.

Each group of rats was fed the basal diet containing
one of the research fats, as follows:

control: the rats were fed the basal diet containing corn
oil..

Groupl: the rats were fed the basal diet containing
traditional ghee (samna).

Group2: the rats were fed the basal diet containing plant
ghee.

The experimental duration was 6 weeks.
Hematological Parameters

The blood samples were collected in two tubes: one
containing EDTA (anti-coagulant) and the other
containing Heparin (anti-coagulant). Non-coagulated
blood by EDTA was tested shortly after collection by
particle counter (from ERMA INC.-Tokyo. Model PCE-
210) for measuring total red blood cells (RBC), white
blood cell count (WBC), platelet count (PLT),
hemoglobin (Hb), hematocrit (Ht).

Blood biochemical parameters and
activities

The other part of heparinized blood samples were
placed immediately on ice. Plasma was obtained by
centrifugation of samples at 860 gx for 20 min, and was
stored at -80°C until used for analyses. Stored plasma
samples were analyzed for total, urea, creatinine
(Walters and Gerade, 1970).

Plasma samples were analyzed for total lipids,

cholesterol and triglycerides (TG) according to the
methods of (Zollner and Kirsch, 1962; Bucolo and

enzyme
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David, 1973; Fossati and Prencipe,1982), respectively.
High-density lipoprotein-cholesterol (HDL-c) was
determined according to the methods of (Grove, 1979,
and Burstein et al, 1980). Low-density lipoprotein-
cholesterol (LDL-c) was determined by calculation
(cholesterol-(TG/5+HDL).  All  previous  tested
parameters were determined using commercial kits from
Bio-systems S.A. (Spain), Diamond (Germany) and
Randox (United Kingdom).

The method of Reitman and Frankel, (1957) was
used to assay the activities of plasma and liver ALT and
AST, whereas the ALP activities were determined
according to the methods of Kind and King, (1954).
Glutathione reduced (GSH) was determined according
to the method of Jollow et al. (1974).Superoxide
dismutase (SOD) activity was measured according to
Mishra and Fridovich (1972). Catalase (CAT) activity
was determined using the Luck method involving the
decomposition of hydrogen peroxide (Luck, 1974).
Glutathione S-transferase (GST) activity was determined
according to Habig et al. (1974). Thiobarbituric acid
reactive substances (TBARS) were measured by the
method of Tappel and Zalkin (1959). The assay was
done strictly according to the procedure given along
with the Kits.

Statistical analysis

Results were expressed as the mean * standard
deviation from at least three independent tests. Data for
multiple variable comparisons were analyzed by one-
way analysis of variance (ANOVA). For the comparison
of significance between groups, Duncan’s test was used
a post hoc test according to the statistical
package program (SPSS version 16.0). The significance
level was set at P < 0.05.

RESULTS AND DISCUSSION

Fatty Acid Composition

Fatty acid contents of traditional ghee and plant ghee
has been summarized in Table (2). Fatty acids
composition of EG and PG were relatively high in
saturation (71.57% and 51.74%), respectively. The
result show that short chain fatty acids (C4:0 to C10:0)
and medium chain fatty acids (C12:0 to C14:0) contents
of ghee (EG) were higher than those of plant ghee (PG),
(22.28%) and (1.35%), respectively. While palmitic
(C16:0) and oleic(C18:1) were the main fatty acids in
PG (45.28%, and 37.11 %), compared to (34.96%, and
21.19%) in EG. This results are in agreement with the
findings of Dorni et al (2018) who found that milk ghee
contained wide range of fatty acids, and palmitic acid
was noticed to be the highest and ranged from (37.14 to
41.58%) followed by oleic acid which ranged from
(19.49 to 25.12%).

Data in Table (2) show that the total trans fatty acids
were (0.69%) and (0.15%) for EG and PG, respectively.
Atta et al. (2013) found that total trans fatty acids
content of vegetable ghee 1 was (0.21%),while the
percentage of total trans fatty acid were more in
vegetable ghee 2 was (10.26%),this is may be due to the
vegetable ghee 2 including hydrogenated oils which
their is role considered as a source of trans fatty
acid.This is indicated that PG in the present study not
content of hydrogenated oil, because its content a small
amount of trans fatty acids (commercial palm oil).Also,
the results in agreement with Deosarkar and Khedkar
(2015) reported that milk ghee contained trace amount
of trans fatty acid which ranged from (0.32% to 0.73%).
May and Nesaretnam, (2014) and Morsi et al. (2014)
found that Palmitic acid is the major SFA in palm oil
(44%0, counter- balanced by almost 39% mono
unsaturated oleic acid, and 11% polyunsaturated linoleic
acid.

Table 2. Fatty acid percentage contents of Egyptian
ghee and plant ghee

Fatty acid%o EG PG
C4:0(butyric) 0.85 0
C6:0 caproic acid 0.67 0
Cs:o(Caprylic) 1.17 0.03
C1o.0(Capric) 251 0.03
Clz;o(Lauric) 3.2 0.26
Cua0(Myristic) 13.88 1.03
C17.0 (Heptadecanoic) 171 0.1
Cis:0(Palmitic) 34.96 45.28
Cis:0(Stearic) 12.34 4.6
Cao:0(Arachidic) 0.28 0.41
X SFA 71.57 51.74
C14:1(Caproic) 1.56 0
Cie:1(Palmitoleic) 231 0.21
Cis:1(Oleic) 21.19 37.11
Ca0:1(Eicosenoic) 0.03 0.17
X MUSA 25.09 37.49
Cis:2(Linoleic) 1.4 10.41
Y Cig2 Trans 0.69 0.15
Cis:3(Linolenic) 0.48 0.21
CLA(Conjugated linoleic) 0.77 0
X PUSFA 2.57 10.77
n6:n3 2.92 49.57

EG: Egyptian ghee (samna)

¥ SFA:Saturated fatty acids,
¥ MUSFA: Monounsaturated fatty acids,
X PUSFA:Poly Unsaturated fatty acids,
¥ Trans:Trans fatty acids

As shown from (Table2) the highest contents of
stearic acid (C18:0) and linoleinc (C18:3) were (12.34%
and 0.48%) in EG, respectively compared to those of
palm oil, (4.6% and 0.21%), respectively. These

PG: plant ghee
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findings are in agreement with the results reported by
Atta et al. (2013) who found that the stearic acid C18:0
in vegetable ghee was ranged btween (4.79 - 4.38%).

Conjugated linoleic acids CLA and butyric acid,
both of which have positive healthy effects in the body.
In the present study Egyptian ghee(EG) contains
(0.77%) conjugated linoleic acid CLA and butyric
(0.85%), while Pegolo et al (2017) found that the main
conjugated linoleic acid, rumenic acid, represented
0.45% of total milk fatty acids.

Body weight and Body weight gain of rats

The data in Table (3) show the effect of feeding
Egyptian ghee and plant ghee on body weight and
percentage body weight gain of rats. There were no
significant variances in initial body weight, final body
weight among the studied groups.

Initial body weights of the three groups were almost
similar, the body weights ranged from (134 to 138g).
The data show that the highest percentage gain in body
weight was (45.52%) for PG group, the lowest weight
gain was for EG group (39.86%) compared to control
group (41.91%). The difference between EG group and
PG group was significant (Table 3). Reduction in the
weight gain in EG group might be due to the high
content of short and medium chain fatty acids in ghee
(22.28%) compared to (1.35%) in plant ghee. St-Onge
and Jones (2000) found that when medium chain fatty
acids replace long chain triglycerides in the diet, these
different metabolic routes appear to promote satiety
faster and increased energy expenditure, possibly
leading to weight control. Besten et al, (2015)
mentioned that dietary short chain fatty acids SCFAs
protect against obesity. Malinska et al, 2015 found a
reduction in visceral and ectopic lipid accumulation in

rats fed with milk ghee. Lie et al (2016) reported that
short and medium chain fatty acids, are very useful for
the body weight management and can be processed by
the liver and burnt as energy, not passing into the
adipose tissue or contributes to weight gain.

In addition, as shown from Table (2) conjugated
linoleic acid of Egyptian ghee was (0.77%) could also
be one of the reasons for weight gain reduction. Also,
Blankson et al ,(2000) they suggested that conjugated
linoleic acid may reduce body fat mass in humans.

Hematological parameters

The hematological results are shown in Table (4).
There were non-significant differences in WBC, Hb, and
HT values among the control and experimental groups.
On the other hand, the RBC significantly decreased by
(18.5%) in the PG group compared with the control. The
RBC increased by (8.5%) in the EG group compared
with control group, but the increase was not significant.
The increase in WBC in PG group was (11.4%)
comparing with control group (Table 4). Robbins et al.
(2012) mentioned that the increase of leucocytes may be
caused by inflammation.

Also, the results in Table (4) show a decrease in HT
concentration of plant ghee (44.9% ) compared with
control group (53.4%). Earlier studies showed a
decrease in HT concentration of thermoxidized ghee fed
rabbits (Zeb, and Uddin, 2017).

Kidney functions

Data present in Table (5) shows the changes in
plasma total urea, and creatinine. The data indicates that
PG group had the highest plasma total urea, and
creatinine (63. mg/dl) and (0.466 mg/dl), respectively,
when compared to control group.

Table 3. Body weight and percentage of body weight gain of rats

Body weight Initial weight Final weight % body weight Gain Feed intake
groups (9) ) (g/day)
Control 136+15.52 193+35.282 41.912 18+0.952
EG 138+15.62 193+21.96% 39.86" 18+1.34°
PG 134+15.52 195+25.49° 45.522 20£1.922

Mean values within a row not sharing a common superscript are significantly different, P< .05

EG: Egyptian ghee (samna) PG: plant ghee

Table 4. The effect of Egyptian ghee and plant ghee on hematological parameters
Groups RBC WBC Platelets HB HT

(x108/ml) (x103/ml) PLT g/d %

Control 6.82+0.3722 11.4+0.782 340+106° 14.9+0.482 53.4+4.552
EG 7.40+0.1872 11.2+1.478 361+39.5° 14.1+0.59? 49.0+2.452
PG 5.56+1.374° 12.7+0.35% 462+47.28 12.6+£3.572 44.9+12.14°

Mean values within a row not sharing a common superscript are significantly different, P< .05

EG: Egyptian ghee (samna) PG: plant ghee
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Table 5. Effect of Egyptian ghee and plant ghee on

kidney function

Parameters Urea Creatinine
(mg/dl) (mg/dI)
Control 59+19.492 0.380+0.072
EG 55.40+7.50? 0.346+0.072
PG 63+7.382 0.466+0.12°

Mean values within a row not sharing a common superscript
are significantly different, P< .05

EG: Egyptian ghee (samna) PG: vegetable ghee

Whereas treatment with EG caused the lowest
changes (55.4mg/dl) and (0.346mg/dl), respectively.
Differences are insignificant.

Total lipids, total cholesterol, triglyceride, HDL,
LDL and VLDL

Table (6) shows that PG treatment caused significant
increases in total lipid TL, triglyceride TG, TC, LDL-c
and V-LDL-c concentration in the plasma and a
significant decrease in HDL-c level compared to control
group. On the other hand the treatment with EG ghee
did not cause significant changes in all of the studied
blood lipid profile except for HDL(29.5%) compare
with control.

The results of lipid profile are in agreement with
Nirmala et al. (2016) they found significant decreases
in total cholesterol, LDL-c, and VLDL-c level (39.4
mg/dl), (21mg/dl), and (13.2mg/dl), respectively, and
significant increases in HDI-c and triglycerides
(14.6mg/dl), and (71.4mg/dl) respectively, when rats fed
with 10% crud ghee for 8 weeks compared with control
group.

According to Chinnadurai et al (2013), ghee
improves lipid profiles by increasing HDL content and
reduces lipid peroxidation.

There are a few studies done on animal models,
which reveal the exact opposite effect of Ghee
consumption on cholesterol levels. In an 8-week study
done on Wistar rats that were fed a balanced diet
including 2.5% to 10% Ghee, an inverse correlation was
found between ghee consumption and cholesterol
levels,(Kumer et al, 2000). The serum lipid profiles of
these animals showed a dose dependent decrease in total
cholesterol, low-density lipoproteins and very low-
density lipoproteins cholesterol and triglyceride levels
when ghee was fed greater than 2.5% in the diet.

Plasma and Liver enzymes (ALT, AST and ALP)

The results in table (7) show significant increases in
plasma ALT, AST and ALP activities for PG group.
This indicate the hepatotoxicity and loss of structural

integrity. However EG group decrease plasma AST and
ALP when compared with control group.

In the same Table the data show significant
increases in liver ALT ,AST and ALP activities for PG
group, and the treatment with EG very closed with
control except for ALT plasma and liver. While the
differences are significant.

An obvious sign of hepatic injury is the leaking of
cellular enzymes such as ALT, AST and ALP into
plasma due to the disturbance caused in the transport
functions of hepatocytes. ALT is more specific to the
liver, and it is a better parameter for analyzing hepatic
injury. High levels of AST indicate the cellular leakage
as well as loss of functional ability of liver cell
membrane. Serum ALP is also related to liver cell
damage (Darbar et al., 2011).

The present results are in agreement with Zeb and
Ullah, (2015) and Zeb and Uddin, (2017), who stated
found an increase in ALT concentration when fed
rabbits on oxidized lipid. Earlier studies of Al-Othman
et al. (2006) also showed that oxidized rancid corn oil
increased the serum ALT concentration in rats.

Chaturvedi et al ,(2016) reported that normal milk
ghee was decreased liver function indices; (ALT),
(AST), and (ALP) concentrations in plasma serum after
2 months compared with sunflower oil.

In the same Table the data show significant
increases in liver ALT ,AST and ALP activities for PG
group, and the treatment with EG very closed with
control except for ALT plasma and liver. While the
differences are significant.

An obvious sign of hepatic injury is the leaking of
cellular enzymes such as ALT, AST and ALP into
plasma due to the disturbance caused in the transport
functions of hepatocytes. ALT is more specific to the
liver, and it is a better parameter for analyzing hepatic
injury. High levels of AST indicate the cellular leakage
as well as loss of functional ability of liver cell
membrane. Serum ALP is also related to liver cell
damage (Darbar et al., 2011).

The present results are in agreement with Zeb and
Ullah, (2015) and Zeb and Uddin, (2017), who stated
found an increase in ALT concentration when fed
rabbits on oxidized lipid. Earlier studies of Al-Othman
et al. (2006) also showed that oxidized rancid corn oil
increased the serum ALT concentration in rats.

Chaturvedi et al,(2016) reported that normal milk
ghee was decreased liver function indices; (ALT),
(AST), and (ALP) concentrations in plasma serum after
2 months compared with sunflower oil.
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Table 6: Total lipids, total cholesterol, and triglyceride, HDL, LDL and VLDL

arameters  Total 0 ceride Total HDL LDL VLDL
Lipids (mo/dI) Cholesterol (mo/dl) (m/dl) (mg/dl)
Groups (mg/dl) g (mg/dl) g g g
Control 248+8.46°  75.02+#5.407° 58.28+4.028° 23.14+1.851° 20.13+4.481° 15.00+1.078%
EG 254+11.01° 69.0049.964° 60.60+4.231° 29.97+4.653* 16.83+4.308°  13.80+1.991°
PG 282+16.71* 90.3349.819%  71.1746.006° 20.71+3.359° 32.40+7.079*  18.06+1.964%
Mean values within a row not sharing a common superscript are significantly different, P< .05
EG: Egyptian ghee (samna) PG: vegetable ghee
Table 7. Plasma and Liver enzymes (ALT, AST and ALP)
W ALT U/L AST U/L ALP 1U/1
Treatmen Plasma Liver Plasma Liver Plasma Liver
Control 21.01+02.117¢ 83.8+1.23¢ 40.20+0.890°  96.4+0.57° 28.17+2.148P 18.26+3.955°
EG 24.80+01.483>  86.8+1.45°  39.50+3.505°  95.1+2.95° 27.96+0.775° 19.19+4.4140
PG 29.25+01.660? 90.3+0.95°  44.81+0.289%  99.9+2.66° 31.89+2.1732 26.77+£1.043?

Mean values within a row not sharing a common superscript are significantly different, P< .05

EG: Egyptian ghee (samna) PG: plant ghee

Oxidative stress marker

A marked decrease in TBARS levels was found in
the hepatic tissue homogenate of EG (18.83%) and
increase in PG (3.47%). On the other hand, a decrease in
GSH (11.4%) was obvious when compared to the
control group (Table 8). However, GSH activities were
very closed in the Egyptian ghee group as well as
control group. The presence of EG group partially
minimized the toxic effect of (TBARS) compared to PG
group. Generally, treatment with ghee increased the
activities of GSH and decrease the levels of TBARS in
liver compared to plant ghee group. The free radicals
are thought to react instantaneously with membrane
lipids to cause lipid peroxidation and cell death (Sharma
et al., 2008). Reactive oxygen species (ROS) are mainly
generated in the mitochondria, leading to serious
damage to cellular macromolecules, including protein
dysfunction, lipid peroxidation, DNA damage, and
oxidative stress (Djordjevi¢, 2004; Galati et al., 2002).

“Activities of antioxidative enzyme in tissues have
always been used as a marker for tissue damage” (Tsai-
Turton et al., 2007). Liver enzyme like SOD, CAT, and
GST were dramatically reduced in PG group compared

Table 8. Activities of antioxidant enzymes in liver

to control group (Table 8). However, treatment with EG
significantly increased SOD, and CAT, compared to
control group. But GST activities were very closed for
the Egyptian ghee group and control group.The presence
of EG increased the activities of antioxidant enzymes
and partially minimized the toxic effect of EG compared
to PG. Chaturvedi et al ,2016 reported that rats received
normal milk ghee showed no oxidative stress after 2
months compared with sunflower oil .

Rani and Kansal, (2012) compared the cancer
protective effects of diet supplementation with milk
Ghee G and Soybean oil on two groups of rats, they
found that ghee had a protective effect against
carcinogen induced mammary cancer in rats, and down
regulates the enzyme activities responsible for
carcinogen activation in liver and upregulates
carcinogenic detoxification activities in liver and
mammary tissues.

In the present study, it was probable that treatment
with EG boosted the antioxidant system, The reduced
oxidative stress and lipid peroxidation observed in the
treated animals may be attributed to the important role
of Egyptian ghee.

SOD CAT GSH GST TBARS
Parameters U/ml (U/ml) (U/ml) (umol/hr) (nmol/ml)
Control 15.98+1.088° 127+1.79° 24.80+1.516° 6.89+1.418° 45.25+6.342%
EG 19.15+2.7742 133+3.312 24.93+0.562? 6.16+3.110° 36.73+3.140°
PG 15.25+1.058" 98.6+6.00° 19.92+0.580° 4.06+1.186° 46.82+9.680°

Mean values within a row not sharing a common superscript are significantly different, P< .05

EG: Egyptian ghee (samna) PG: vegetable ghee
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Glutathione (GSH) content, as a marker of non-
enzyme antioxidant defense system, was also evaluated.
GSH is a small thiol-containing molecule which
represents the main nonenzymatic intracellular defense
system reducing different ROS, such as hydroperoxides,
peroxides, etc. In this respect, the decreased GSH
content reflects the processes of cell oxidation and lipid
peroxidation (Tzankova et al., 2017).

CONCLUSION

The study concluded that the health impact of
traditional Egyptian ghee is better than plant ghee,
however further research on the health effect of using
Egyptian ghee in cooking are needed, to identify the
effect of heat on oxidation of the fatty acids.
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