Journal of Food and Nutrition Sciences
2014; 2(4): 138-145
Published online July 10, 2014 (http://www.sciencepublishinggroup.com/j/jfns)
doi: 10.11648/j.jfns.20140204.17

Antioxidants in Fig (Ficus carica L.) and their effects in
the prevention of atherosclerosis in hamsters
Manal Said Tawfik1, *, Mona Alhejy2
1
2

Department of Food Science and Technology, Faculty of Agriculture – Al Shtaby, Alexandria University, Alexandria, Egypt
Departemnt of Sciences and Medical Studies, King Saud University, Riyadh, Saudi Arabia

Email address:
mana92t@yahoo.com (M. S. Tawfik); mona.hejy@ksu.edu.sa (M. Alhejy)

To cite this article:
Manal Said Tawfik, Mona Alhejy. Antioxidants in Fig (Ficus carica L.) and their Effects in the Prevention of Atherosclerosis in Hamsters.
Journal of Food and Nutrition Sciences. Vol. 2, No. 4, 2014, pp. 138-145. doi: 10.11648/j.jfns.20140204.17

Abstract: Phenolics are an important constituent of fruit quality because of their contribution to the taste, color and
nutritional properties of fruit. This study aimed to determine the level of phenolics in fig. In addition, it is also to study their
impact on early atherosclerosis. The used methodology was by feeding 30 hamsters which were grouped into three groups.
Each group has equally of 10 hamsters. These three groups were fed standard diet, atherogenic diet, atherogenic diet with
dried fig (0.6 gm/ kg body weight). During 8 weeks of this study trial, hamster body weight and its liver weight were
measured. Subsequently, blood samples were collected for the following tests which are; total cholesterol level, High
Density Lipoprotein Cholesterol (HLD), low Density Lipoprotein Cholesterol (LDL), Triglycerides (TG) and liver enzymes
Aspartate amino transferase (AST), Alanine amino transferase (ALT). The analysed phenolics present at the highest content
were gallic acid (30.99 mg per 100 g DW), followed by epigallocatechine (25.44 mg per 100 g DW), caffeine (20.23 mg
per 100 g DW), catechine (13.88 mg per 100 g DW), epicatechine (12.48 mg per 100 g DW), rutin (3.26 mg per 100 g DW),
epigallocatechine gallate (2.52 mg per 100 g DW). Significant increases in body weight and liver weight of hamsters fed
atherogenic diet (P<0.05). On contrary, hamsters fed with fig diet they had insignificant decrease of body weight with
significant decrease of their liver weight. Additionally, study has revealed significant increase of total cholesterol level,
LDL, and TG among atherogenic diet group (P < 0.05). While hamster group fed with fig in diet showed a significantly
decreased in the total cholesterol level, LDL, and TG. The HDL level was improved in the former group. However, liver
enzymes (AST), (ALT) were increased significantly among group which was fed by atherogenic diet. But they were
significantly decreased (P < 0.05) among those hamsters fed by fig.
Keywords: Atherosclerosis, Antioxidants, Phenols, Fig, Total Cholesterol, HDL, LDL, TG, Liver Enzymes

1. Introduction
There is a growing interest in the health benefits of
phenols and flavonoids found in fruits and vegetables,
which are rich natural resources of theirs. The
epidemiological studies indicated that the consumption of
these foods is likely to be linked to a lower risk of
cardiovascular [1] and cancer [2].
The vulnerability of the body's cells to elevated
concentrations of oxidizing agents and free radicals leads to
the oxidation of amino acids, lipids and accelerate the
demolitions in the case of cell death and tissue damage [3]
leading to the emergence of many diseases such as cancer,
heart disease, blood vessels, hardening of the arteries, liver
disorders, aging, high blood pressure, complications of
diabetes and other diseases [4].

Fruits and vegetables contain a wide range of antioxidant
compounds including phenolic compounds, vitamins and
include phenolic compounds on: anthocyanins, flavan-3-ols,
flavonols, hydroxycinnamates [5].
Eating fruits and vegetables leads to increased levels of
antioxidants in the blood serum, which may be considered
one of the factors to prevent heart disease [6,7]. In the
previous study it is confirmed that the spread of diseases
and epidemics on the existence of a direct inverse
relationship between eating at least five servings of fruits
and vegetables and low incidence of chronic diseases, i.e.
heart disease [8].
Figs (Ficus carica L.) are a widespread species
commonly grown, especially in warm, dry climates. The
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ideal condition for intensive cultivation of figs is a semidried climate with irrigation. The world production of figs
is about one million tons, and it is mostly concentrated in
the Mediterranean. In this area, figs have been grown for
centuries and are the most frequently mentioned fruit in the
Bible [9].
Figs are widely consumed fresh, either peeled or not.
Fresh fruits naturally have a short, post-harvest life of 7–
10 days, but with a combination of cooler conditions and a
CO2-enriched atmosphere, the fruit can be stored for up to
2–4 weeks [10]. Figs are also very popular as dried fruit,
since drying prolongs their storability.
As a seasonal food, figs represent an important
constituent of the Mediterranean diet [11]. This type of diet
is considered one of the healthiest and is associated with
longevity [12]. Figs are an excellent source of minerals,
vitamins and dietary fibre; they are fat and cholesterol-free
and contain a high number of amino acids [9,11]. Similarly
to other fruit species, figs contain sugars and organic acids
that influence their quality. They also contain phenolic
substances, which contribute importantly to their quality;
especially because it has been proven that their
consumption can have a positive effect on human health.
The content level of phenolics is usually influenced not
only by the cultivar, but also varies significantly from one
fruit part to the other; moreover, it is heavily dependent on
the growing technology in the orchard [13]. Although figs
are an important fresh fruit variety in many countries, as
well as a delicious dried fruit consumed in most parts of the
world, there are only a few reports dealing with the
phenolic contents of these fruit [14].
The figs are a good source of flavonoids and phenols
compounds have been found in numerous studies that
eating one of two medium-sized dried figs equivalent (40 g)
resulted in a significant increase in antioxidant capacity
[15].
Studies conducted in various countries and on various
human aggregates showed clear and consistent inverse
relationship between the quantity of intake of vegetables,
fruits and chronic diseases, chronic disease such as
coronary artery disease Cardiovascular disease (CVD) and
oncology [16].
Researchers and food manufacturers showed interested
in growing phenols numerous and was the main reason for
this interest is to recognize the characteristics of
antioxidants in phenols numerous and well provided large
in our diet and their potential role in the prevention of
various diseases associated with Baltaxd such as cancers,
heart disease, blood vessels and nerves [17].
There are many fruits rich in content of antioxidants,
such as cherries, peaches, kiwi, red grapes, strawberries,
cranberries, figs, dates [18].
Ficus species are rich source of naturally occurring
antioxidants of which phenolic compounds and flavanoids
play a vital role in preventing innumerable health disorders
related to oxidative stress including cardiovascular diseases
[19].
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Free radicals are a major cause of atherosclerosis. The
study indicated that antioxidants play a role in the oxidation
of free radicals and thus the prevention of atherosclerosis,
so it was the goal of the study to know the effect of
antioxidants in the prevention of atherosclerosis.
Therefore, the aim of this study is to estimate the
proportions of total phenols in one class for figs common
consumption in Arab area and to identify the types and their
impact on the indicators of atherosclerosis by biochemical
estimates in the blood; total cholesterol level, high density
lipoprotein cholesterol (HLD), low density lipoprotein
cholesterol (LDL), triglycerides (TG) and liver enzymes;
aspartate amino transferase (AST), alanine amino
transferase (ALT) in hamesters.

2. Materials and Methods
2.1. Figs
Figs chosen with purple color has the scientific name
Ficus carica were obtained from the Tabuk region in
(Tabuk Agricultural Development).
2.2. Chemicals
All chemicals were obtained from sigma chemical
composition, ST. Louis, MO.USA.
2.3. Drying of Figs
Figs were chosen full maturity, washed it well and then
put it in boiling water for 30 seconds, cut halves and
flooded in a solution of citric acid (5 g/L) for 10 minutes
and then rinsed with cold water and left for 24 hours until
dried completely. Figs were arranged in a tray drying single
layer and put in a drying oven at a temperature of 60°C for
24 hours after that it has been milled to be ready for
analysis and added to the diet [20].
2.4. Extraction of Total Phenols
100 g of dried figs was extracted with 300 ml of
extraction solution (water: methanol) (4:1) by mixing in
blender for 3 minutes, then shaking the solution for 5 hours
by orbital shaker at a temperature of 20 ° C. The extracted
was centrifuged at a fast 4,000 rpm for 10 minutes, then rid
of the amount of methanol in the extract by using a rotary
evaporator (Rotary evaporator, BIBBY, Model RF200B).
The sample was stored in opaque glass tray in the freezer
until use [21].
2.5. Total Phenolic Content (TPC)
The TPC was estimated using the Folin-Ciocalteu
colorimetric method [22]. The extracted sample equal to
volume of 0.4 ml was oxidized with 2 ml of 0.5 mol/L
Folin-Ciocalteu reagent for 4 min at room temperature.
Then the reaction was neutralized with 2 ml of 75 mg/ml
saturated sodium carbonate. The absorbance was measured
at 760 nm after incubation for 2 h at room temperature in
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the dark. Quantification was done on the basis of the
standard curve of gallic acid (10, 20, 30, 40, 50, and 60
mg/L). Results were expressed as gallic acid equivalent
(GAE), i.e., mg gallic acid/g DW.
2.6. Phenolic Composition by Reversed Phase (RP)-HPLC
RP-HPLC analysis was performed using a Shimadzu
HPLC system (LC-10A series, Tokyo, Japan), consisting of
a binary pump and a diode-array detector (DAD), and
equipped with a Shim-pack RP-C18 column (5 µm, 250
mm×4.6 mm) (Shimadzu Co., Japan). Sample preparation
for HPLC analysis was as follows: the figs extract was
centrifuged at 10 000 r/min for 15 min, filtered using a
Millipore filter (0.22 µm nylon membrane) at room
temperature, and then injected into HPLC for analysis.
Phenolic compounds in the samples were analyzed at 35 °C
with the mobile phase (solution A, 0.1% formic acid, and
solution B, 100% methanol). The flow rate was 0.8 ml/min
and the injection volume was 10 µl. Detection was
monitored at 280 nm [23].
2.7. Experimental Animals
Thirty rats (male) type of Hamster were chosen.
Hamsters represent an useful test system because when fed
a fat-rich diet they develop dyslipidemia and
atherosclerotic plaques, similar in many respects to human
atheroma [24] ranging from weight 114 ± 10 g were
obtained from the Department of Pharmacology (KSU).
The experiment was conducted in the house of the animal
at King Khalid University (Faculty of Medicine, King Saud
University). Hamsters were handled according to the
guidelines of the Committee on Animal Care at the
University of Montpellier and NIH guidelines [25].
Experiment was conducted for a period of 8 weeks with
creating the right conditions for the rats where placed
individually in plastic cages and the temperature was in the
house of the animal 24 ° C and moisture relative 50-65%
and cycle lighting/ blackouts(12-hour). Food and water was
available throughout the period of the experiment rats with
changing the water daily. Rats were weighed once a week,
as has been calculated daily food intake during the period
of the experiment.
They were randomly assigned to three groups of 10 not
statistically different for weight. For 8 weeks all the
hamsters were fed a atherogenic diet consisting of casein
(200 g/kg), l-methionine (3 g/kg), corn starch (393 g/kg),
sucrose (154 g/kg), cellulose (50 g/kg), lard (150 g/kg), and
cholesterol (5 g/kg) [24]. The diet also contained vitamin
(10 g/kg) and mineral mixes (35 g/kg). It was formulated
according to AIN-93 guidelines [26] and was devoid of
selenium, vitamin C and vitamin E. During the 8-week
period, the hamsters received either reference diet [27]
(group 1), atherogenic diet (group 2), atherogenic diet with
dried fig (group 3) (table 1). Dried fig fed was adjusted
daily to the weight of hamsters. The calculation is based on
a consumption of two medium-sized dried figs equivalent

(40 g/day for a 70 kg human) [15].
Table 1. Experimental groups of hamsters used in the experiment
Groups

Types of food intake

Group 1

Reference diet

Group 2

Atherogenic diet

Group 3

Atherogenic diet + (0.6 g/kg of body weight of dried figs)

2.8. Weight Gain and Relative Liver Weight
Weight gain of rats was calculated on the basis of the
increase in the weight of the rat during the period of the
experiment, according to the following equation:
Weight gain = weight of slaughter rat - rat weight at the
beginning of the experiment [28].
Relative liver weight was calculated from the following
equation:
Relative liver weight = (liver weight (g) / body weight
(g))×100.
2.9. Biochemical Estimates in Blood Serum
At the end of the experiment after 8 weeks rats drugged
by diethyl ether, and the withdrawal of blood in a manner
twitching of orbital sinus in tubes containing the material
proof of a blood clot and save serum in plastic tubes sealed
and saved at a temperature of 4°C until conducting analysis.
As eradicated rat livers and washed in a solution (0.85%
sodium chloride) and then dried between filter papers and
then weighed directly.
2.9.1. Separation of the Samples
After the withdrawal of blood samples from rats
centrifuge were used to separate the samples at a speed of
5000 rev/min for 10 minutes, then placed in Eppendorf
tubes and kept at 2-8°C, then estimate the samples.
2.9.2. Estimate the Level of Total Cholesterol
Total cholesterol was estimated in the blood serum
according to method of Richmond [29]. Randox® cholesrol
enzymatic colorimetric kit was used (Randox®;
Cholesterol Enzymatic Kit. No. 290). The Absorbance
measured by a spectrophotometer at wavelength of 500 nm.
The total cholesterol concentration; expressed as mg/100
ml, was calculated according to the following equation:
Concentration of total cholesterol (mg/100 ml) = (Ab500 of
the sample/ Ab500 of cholesterol standard) × concentration
of cholesterol standard.
2.9.3. Estimate of Triglycerides
Triglycerides were estimated in blood serum by using
enzymatic colorimetric method using the triglycerides
detector brand Randox® (Randox; Triglycerides Enzymatic
Kit. No 210 - Antrim) according to the method of Trinder
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[30]. Absorbance was measured by a spectrophotometer at
wavelength 500 nm and the concentration of triglycerides
was calculated by mg / 100 ml according to the following
equation:
Concentration of triglycerides (mg/100ml) = (Ab500 of the
sample / Ab500 of standard triglycerides) × concentration of
standard triglyceride.
2.9.4. Estimate HDL Cholesterol
High-density lipoproteins (HDL) cholesterol was
estimated according to the method of Richmond [29] in the
blood serum by deposition of all other lipoproteins,
centrifugation to get HDL cholesterol, then estimated HDL
cholesterol in the same way as much as it has been used for
total cholesterol. Randox®; HDL cholesterol precipitant
Kit. No. 204 was used. The concentration of HDL was
calculated by mg/100 ml according to the following
equation:
Concentration of HDL cholesterol (mg/100ml) = (Ab500 of
the sample / Ab500 of cholesterol standard) × concentration
of cholesterol standard.
2.9.5. Estimate Low-Density Lipoproteins Cholesterol
Low-density lipoproteins cholesterol was estimated
according to the information available from other fat
according to the method of Van Horn et al. [31] by using
the following equations:
VLDL cholesterol (mg / 100 ml) = triglycerides / 5
LDL cholesterol (mg / 100 ml) = total cholesterol – (HDL
cholesterol + VLDL cholesterol).
2.9.6. Assay of Serum Aspartate Amino Transaminase
(AST) Activity
The assay of aspartate amino transaminase (AST)
activity was carried out by the method of Reitman and
Frankel [32]. The method is based on the principle that
oxaloacetate (oxaloacetic acid) that is formed from the
aspartate aminotransferase catalysed reaction between
alpha ketoglutarate and aspartate is coupled with
chromogen (2,4-dinitrophenyl hydrazine) in alkaline
medium to form colored hydrazone. The concentration of
the colored hydrazone is proportional to the aspartate
aminotransferase activity and is measured with a
colorimeter. To 0.05 ml of each serum sample in a test tube
was added 0.25 ml of buffer/substrate solution. The content
was incubated at 37°C for 60 min in a water bath followed
by the addition of 0.25 ml of chromogen solution. The
content was mixed and allowed to stand for 20 min at room
temperature after which 2.5 ml of sodium hydroxide (0.4 N)
was added and mixed. The absorbance was read after 5 min
against blank at 540 nm. The blanks were treated as the
samples but without the addition of chromogen solution
used to stop all enzymatic reactions. AST activity (IU/L)
was read off from the standard curve.
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2.9.7. Determination of Serum Alkaline Aminotransferase
(ALT) Activity
The serum alkaline aminotransferase (ALT) activity was
assayed by the method of Reitman and Frankel [32]. The
method is based on the principle that pyruvate (pyruvic
acid) formed from the alanine aminotransferase catalysed
reaction between α–ketoglutarate (oxoglutarate) and Lalanine is coupled with chromogen solution (2, 4dinitrophenyl hydrazine) in an alkaline medium to form
colored hydrazone, the concentration of which is
proportional to the alanine aminotransferase activity as
measured with a colorimeter. To 0.05 ml of each serum
sample in a test tube was added 0.25 ml of buffer/substrate
solution. This was incubated at 37°C for 30 min in a water
bath followed by the addition of 0.25 ml of chromogen
solution. The content was mixed and allowed to stand for
20 min at room temperature. Then 2.5 ml of sodium
hydroxide (0.4 N) was added and mixed. The absorbance
was read after 5 min against the blank at 540 nm. The
blanks were treated as the samples but without the addition
of chromogen solution used to stop all the enzymatic
reactions. ALT activity (IU/L) was read off from the
standard curve.
2.10. Statistical Analysis
Statistical analysis was performed for the results
obtained by analyzing the significance differences and the
differences unidirectional (On way ANOVA). Results
expressed as averages ± standard error (SD), and the
difference was considered significant when (P <0.05) (Steel
and Torrie, 1980).

3. Results and Discussion
3.1. Amount and Types of Total Phenols in Figs
Phenolic acids and flavonoids have an even stronger
antioxidant activity than, for instance, ascorbic acid [33].
Besides antioxidant effects, phenolic compounds possess a
wide spectrum of biochemical properties and can also have
a beneficial effect in preventing the development of
diseases like cancer and cardiovascular diseases [34].
Table (2) showed the content of phenols compounds, the
types and amount of phenolic compounds of fig on the
basis of dry weight. The amount of total phenols
compounds in the fruits of the fig was 345.26 mg / 100 g
dry weight.
When comparing the content of total phenols in figs in
this study with the study [35] who studied three varieties of
dried figs included Turkish, Dama, and Spanish in different
seasons, and the result was that total phenols in three
varieties (19,2, 19.1, 17.8 mg/100g) respectively, and this is
contrary to the current study, and this may be due to
differences in season and type of user figs. The content of
phenolic compounds was Quercetin (10.2, 13.0, 10.9
mg/100 g) respectively, while the compound Kaempferol (2,
10, 20 mg / 100 g) respectively. The difference of the
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current study may be due to differences in season, the
region of agriculture and the type of figs used.
The types of phenolic compounds, which were separated
by a HPLC were 11 compounds: gallic acid (30.99
mg/100g DW), epigallocatechine (25.44 mg/100g DW),
caffeine (20.23 mg/100g DW), catechine (13.88 mg/100g
DW), epicatechine (12.48 mg/100g DW), rutin (3.26
mg/100g DW), epigallocatechine gallate (2.52 mg/100g
DW), epigcatechine gallate (0.85 mg/100g DW), quercetin
(0.56 mg/100g DW), isorahmentin (0.29 mg/100g DW),
and kaempferol (0.12 mg/100g DW) (Table 2).
Table 2. Concentration of phenolic compounds in fig (mg/100g dry weight)
Compounds
Total Phenols*
Gallic acid
Epigallocatechine
Catechine
Caffeine
Epicatechine
Epigallocatechine gallate
Epicatechine gallate
Rutin
Quercetin
Kaempferol
Isorahmentin
*

mg/100g dry weight
345.26 ± 5.6
30.99 ± 2.5
25.44 ± 1.8
13.88 ± 3.1
20.23 ± 2.1
12.48 ± 1.6
2.52 ± 0.5
0.85 ± 0.4
3.26 ± 1.3
0.56 ± 0.7
0.12 ± 0.05
0.29 ± 0.07

Expressed as mg gallic acid.

The highest amounts were exhibited in the case of gallic
acid, followed by epigallocatechine, with small amounts of
isorahmentin and kaempferol.
Gallic acid and its glycosides are characteristic of some
berry crops, like raspberry or strawberry, in similar or
higher amounts in strawberry than for figs [36]. It has been
proven that grape seeds and skins are good sources of gallic
acid; the seeds contain especially high values [37].
Amounts of gallic acid comparable to the data achieved for
figs were also identified in some tropical fruit and
persimmon [38]. Gallic acid is extremely well absorbed
into the human body, compared with other polyphenols [17].
In the review [39] gallic acid was shown to have a positive
effect under in vitro conditions against cancer cells.
Both epicatechin and catechin belong to the group of
catechins. Authors [40] report that this is a very important
group of compounds in the Mediterranean diet. However,
according to the data presented, figs do not belong to fruit
rich in both constituents, in comparison to plums, apples or
various kinds of berries. Figs analysed in our study
contained more catechin than epicatechin.
Phenols in dried fruit may be important antioxidants as
demonstrated by the in vivo antioxidant effect from eating a
serving size of figs. Therefore, more dried fruits should be
recommended to be added to the diet by dieticians and
nutritionists [15].
Veberic et al. [14] evaluated the phenolic profile of fig
fruit commonly grown in Slovenia’s coastal region. The
analysed phenolics present at the highest content were rutin
(up to 28.7 mg per 100 g FW), followed by catechin (up to
4.03 mg per 100 g FW), chlorogenic acid (up to 1.71 mg

per 100 g FW), epicatechin (up to 0.97 mg per 100 g FW),
gallic acid (up to 0.38 mg per 100 g FW) and, finally,
syringic acid (up to 0.10 mg per 100 g FW). The difference
in the results may be due to differences in season, the
region of agriculture and the type of figs used.
3.2. The Effect of Eating Figs on Weight Gain and
Relative Liver Weight in Hamster
Table (3) indicate weight gain and relative liver weight
of hamster in different groups at the end of the experiment
(8 weeks) and the impact of the hamster eating high- fat
diet , as well as eating figs in the other diets.
Table 3. Measurements of body weight gain (g) and relative liver weight (g)
of hamsters in different groups after 8 weeks
Groups
Group 1
Group 2
Group 3

Weight gain (gm)
1.9 ± 0.3a
2.7 ± 0.6b
2.3 ± 0.5b

Relative liver weight (gm)
4.2 ± 0.4a
6.3 ± 0.3b
5.7 ± 0.4c

Average ± standard error.
Averages, which carry a small English letters (a, b, c) are similar in the
same column means the absence of significant differences (P ˃ 0.05).

It was observed that there is an significant increase (P
<0.05) in the weight of hamster, which fed with atherogenic
diet (2.7 g) and the group that fed with atherogenic diet and
figs has less weight but are not significantly (2.3 g),
compared to the group that fed with atherogenic diet, but
for the relative weight of the liver there was a significant
rise (P <0.05) in the case of hamster which fed with
atherogenic diet (6.3 g) and there was a significant decline
in the case of hamster which fed with atherogenic diet and
figs (5.7 g).
3.3. Measurements of Total Cholesterol and High-Density
Cholesterol (HDL) and Low-Density Cholesterol
(LDL) and Triglyceride (TG)
Tables (4, 5, 6, 7) respectively showed the level of total
cholesterol (mg/dl), triglyceride level (mg/dl), the level of
HDL (mg/dl) and the level of LDL (mg/dl) for groups of
hamster that fed with three types of diets and the effect of
eating figs by (0.6 g/kg of body we after 4 weeks and 8
weeks.
Table 4. The effect of figs on the level of total cholesterol (mg / dl) for
different groups of hamsters after 4 weeks and 8 weeks
Groups

Beginning of the
experiment
aA

After 4 weeks

After 8 weeks

aA

207.02 ± 3.4aA

Group 1

204.12 ± 9.3

208.18 ± 1.4

Group 2

206.10 ± 7.1aA

213.9 ± 2.3bB

Group 3

aA

194.94 ± 4.3

186.96 ± 2.1

cB

216.4 ± 3.7bC
183.76 ± 4.9cB

Average ± standard error
Averages carrying letters English small (a, b, c) are similar in the same
column mean significant differences (P <0.05), averages that carry letters
English large (A, B, C) are similar in the same row means no differences
significantly (P ˃ 0.05).
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Table 5. The effect of eating figs on the level of triglycerides (mg/dl) for
the different groups of hamsters after 4 weeks and 8 weeks
Groups
Group 1
Group 2
Group 3

Beginning of the
experiment
182.6 ± 5.1aA
184.5 ±3.7aA
181.2 ± 6.1aA

After 4 weeks

After 8 weeks

183.4 ± 2.2aA
192.0 ± 3.4bB
158.8 ± 7.8cB

184.1 ± 3.4aA
198.5 ± 6.7bB
151.3 ± 5.6cB

Average ± standard error
Averages carrying letters English small (a, b, c) are similar in the same
column mean significant differences (P <0.05), averages that carry letters
English large (A, B, C) are similar in the same row means no differences
significantly (P ˃ 0.05).
Table 6. The effect of eating figs on the level of HDL (mg / dl) for the
different groups of hamsters after 4 weeks and 8 weeks
Groups
Group 1
Group 2
Group 3

Beginning of the
experiment
69.2 ± 5.1aA
68.6 ± 4.1aA
63.5 ± 2.5aA

After 4 weeks

After 8 weeks

74.2 ± 3.1aA
66.5 ± 2.7bA
68.2 ± 3.4cB

72.6 ± 2.4aA
63.6 ± 1.7bB
77.5 ± 1.4cC

Average ± standard error
Averages carrying letters English small (a, b, c) are similar in the same
column mean significant differences (P <0.05), averages that carry letters
English large (A, B, C) are similar in the same row means no differences
significantly (P ˃ 0.05).
Table 7. The effect of eating figs on the level of LDL (mg/dl) for the
different groups of hamsters after 4 weeks and 8 weeks
Groups
Group 1
Group 2
Group 3

Beginning of the
experiment
98.4 ± 5.8aA
100.6 ±5.1aA
95.2 ± 6.1aA

After 4 weeks

After 8 weeks

97.3 ± 2.4aA
109.0 ± 3.2bB
87.0 ± 1.6cB

97.6 ± 3.4aA
113.1 ± 2.4bC
86.0 ± 3.5cB

Average ± standard error
Averages carrying letters English small (a, b, c) are similar in the same
column mean significant differences (P <0.05), averages that carry letters
English large (A, B, C) are similar in the same row means no differences
significantly (P ˃ 0.05).

Table (4) showed that the decline in the level of total
cholesterol had a significant effect (P<0.05) after 8 weeks
(183.76 mg/dl) more than 4 weeks from the beginning of the
experiment (186.96 mg/dl) in the case of group fed with figs.
Table (5) showed a significant decrease in the level of
triglycerides after 4 weeks (158.8 mg/dl) of hamster which
fed with the diet containing figs but not significant after 8
weeks (153.3 mg/dl).
In table (6) there was a significant improvement in the
level of HDL after 4 weeks in the case of hamster fed the
diet containing figs (68.2 mg/dl).
In Table (7) observed a significant decline in the level of
LDL after 4 weeks from the beginning of the experiment in
the case of hamster which fed with diet containing figs (87
mg/dl) and did not change significantly after 8 weeks (86
mg/dl), and the increase in LDL was more significant after
4 weeks (109 mg/dl) and after 8 weeks (113.1 mg/dl) in the
case of hamster which fed with atherogenic diet only.
Phenols and flavonoid compounds have the feature of
higher antioxidant than vitamins and that recognized when
measured as a disincentive for the oxidation of low-density
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lipoprotein LDL, which is an indicator of atherosclerotic
disease [41].
Fig antioxidants can enrich lipoproteins in plasma and
protect them from subsequent oxidation [15].
Abundant evidence exists for a beneficial effect of
phenol antioxidants (this includes monophenols and
polyphenols) on heart disease and cancer. It is hypothesized
that phenol antioxidants are the agents in fruits that are at
least partly responsible for these protective effects. An early
step in atherosclerotic lesion formation is oxidation of low
(LDL) and very low (VLDL) density lipoproteins [42].
3.4. Measuring the Activity of Liver Enzymes ALT & AST
Tables (8, 9) noted the level of enzyme activity ALT,
AST, respectively, to groups of hamster that fed with
different types of diets and the effect of eating figs at the
beginning of the experiment and after 4 weeks and 8 weeks
of eating diets.
Table (8) noted a significant decrease in the level of
activity of the enzyme ALT after 4 weeks in hamster which
fed diet containing figs (52 IU/L) and this decrease was
significant after 8 weeks (44 IU/L).
In the table (9) The decrease in the level of activity of the
enzyme AST was significant effect after 4 weeks in the case
of hamster, which fed with the diet containing figs (43
IU/L), but the influence did not significant after 8 weeks
(42 IU/L).
Table 8. The effect of eating figs on ALT (U/l) for different groups of
hamsters after 4 weeks and 8 weeks
Groups
Group 1
Group 2
Group 3

Beginning of the
experiment
54.0 ± 5.2aA
58.3 ±4.1aA
59.0 ± 4.7aA

After 4 weeks
aA

59.5 ± 4.1
64.0 ± 1.3bB
52.0 ± 2.6cB

After 8 weeks
56.5 ± 3.2aA
64.3 ± 2.1bB
44.0 ± 5.6cC

Average ± standard error
Averages carrying letters English small (a, b, c) are similar in the same
column mean significant differences (P <0.05), averages that carry letters
English large (A, B, C) are similar in the same row means no differences
significantly (P ˃ 0.05).
Table 9. The effect of eating figs on AST (U/l) for different groups of
hamsters after 4 weeks and 8 weeks
Groups
Group 1
Group 2
Group 3

Beginning of the
experiment
51.0 ± 6.2aA
51.0 ±2.1aA
49.0 ± 2.4aA

After 4 weeks
aA

53.0 ± 4.1
57.0 ± 2.2bB
43.0 ± 3.1cB

After 8 weeks
57.0 ± 1.3aA
59.0 ± 2.4bB
42.0 ± 2.6cB

Average ± standard error
Averages carrying letters English small (a, b, c) are similar in the same
column mean significant differences (P <0.05), averages that carry letters
English large (A, B, C) are similar in the same row means no differences
significantly (P ˃ 0.05).

High activity of the enzyme ALT may be associated with
dysfunction of the lining of the heart and hardening of the
carotid arteries, it has been studied in the Caucasus on men
and women between the ages of 50-75 years to predict the
relationship between ALT and the incidence of
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cardiovascular disease and coronary heart disease and the
duration of the study 10 years. The study has been involved
1439 cases and proved that there is a relationship between
the high activity of the enzyme ALT and coronary heart
disease [43].
The current study agreed with other study [44], which
aimed to find out antioxidant activity in the extract of figs
and their impact on the liver of rats, where has the
experience to 24 rat mentioned were divided into 4 groups,
the first group control group was given water, and the second
group were fed the extract of figs for 6 weeks. After six
weeks rats were divided in each group into two groups, each
group were injected with through methanol daily dose of
2.37 g/kg of the weight of the rat for 4 weeks and the results
showed that the group that was injected with methanol only
increased the enzyme activity ALT, AST, where the extract
figs has a role in the prevention of methanol poisoning,
which leads to oxidative damage to the liver.

4. Conclusion
This study can conclude that Phenols in dried figs may
be important antioxidants as demonstrated by the in vivo
antioxidant effect from eating a serving size of figs. Figs
can impact heart and atherosclerosis positively. This can be
evident by the explored findings of decreasing total
cholesterol levels, low-density LDL cholesterol and
triglycerides, reduced liver enzymes AST and ALT
significantly and increased high-density cholesterol HDL.
Further research into the content levels of phenolics should
also be done on dried figs, which are popular and represent
a healthy alternative to confectionary.
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