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Abstract 

Allium sativum (garlic) has been used in traditional medicine in Nigeria in the treatment of various ailments such as 
cold, cough, and microbial infections; and there have been various claims about its pharmacological activities including 
anti-inflammatory, antimicrobial, hypoglycemic, hypolipidemic, antioxidant, antidiabetic, and anticancer properties. 
However, there are insufficient data to back up these claims. It is against this backdrop, this study evaluated the 
phytochemical composition, acute toxicity, hypoglycaemic and hypolipidemic potentials of ethanol extract of A. sativum 
bulb in male Wistar rats in order to validate its therapeutic use as hypoglycaemic and hypolipidemic agent. Twenty 
adult male Wistar rats were randomly divided into four groups of five rats each where group 1 (control) received normal 
saline while group 2-4 received the extract at the doses of 200, 400, and 1000mg/kg b.w respectively for fourteen days. 
T-test and one-way ANOVA were used to test for significant (p<0.05) differences among the groups. Qualitative and 
quantitative phytochemical screening of the extract indicated the presence of flavonoids (17.59±0.01), saponins 
(13.55±0.01), alkaloids (2.06±0.06), tannins (0.04±0.00), phenols (0.01±0.00), phlobatanin, phytosterols and 
terpenoids whereas steroids, anthraquinones and glycosides were not detected. The administration of the extract 
produced a significant (P<0.05) decrease in the blood glucose concentration in the treatment groups compared to the 
control group, whereas a significant (P<0.05) decrease was observed in the total cholesterol concentration of group 4 
only relative to the control. Furthermore, there was a significant (P<0.05) increase in the HDL concentrations and a 
significant (P<0.05) decrease in the triglycerides and LDL concentrations respectively in all treatment groups compared 
to the control group. From these findings therefore, we conclude that A. sativum offers both hypoglycemic and 
hypolipidemic effects in male Wistar rats. 
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1. Introduction

Natural plant products have historically been used to cure human maladies and are becoming increasingly popular 
within the past few years for combating numerous illnesses, and they are now an invaluable resource for developing 
novel drugs [1]. Due to the growing use of chemically made culinary flavorings in both industrialized and emerging 
nations, there are a growing number of humans plagued by certain degenerative diseases. These seasonings are 
becoming more expensive, and do not improve the nutritional quality of foods. Additionally, they frequently contain 
some suspicious ingredients that may be detrimental to human health when consumed constantly. Furthermore, herbal 
remedies have long been an important facet of traditional medical practices; unlike chemical or manmade medications, 
natural remedies are also readily obtainable and affordable.  
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Allium sativum, a bulbous perennial flowering plant also known as garlic, belongs to the genus Allium. Its close relatives 
include the Chinese onion (Allium chinense), leek (Allium ampeloprasum), welsh onion (Allium fustilosum), onion (Allium 
cepa), shallot (Allium ascalonicum), and chive (Allium schoenoprasum) [2]. The bulb of A. sativum plant is the most 
common part of the plant that is most frequently utilized. Typically, the bulb is separated by several fleshy portions 
known as cloves. The cloves can be used either as food (raw or cooked) or as medicine. They have a distinctive pungent, 
spicy sensation of taste that significantly softens and sweetens when cooked. The bulb is odorous and has the cloves 
housed by an inner shaft that is surrounded by exterior layers of thin shearing leaves. The bulb commonly has 10 to 20 
symmetrical cloves, with the exception of those closest to the center. A. sativum, like other plants, has a superb defense 
mechanism made up of as many unique components that boost the human immune system. Due to its preventive and 
therapeutic properties, it is one of the world's oldest medicines as well as a flavoring agent [3]. Some phytochemicals 
found in this plant material are known to have pharmacological effects. Phytochemicals are plant-derived compounds 
[4] that are produced by plants through primary or secondary metabolism [5]. As medicinal compounds and nutrients, 
they promote human health. Recently, it has been proven that they can even play important protective roles in human 
health when their dietary intake is reasonable [6, 7]. Mother Nature's green belt is the richest source of bioactive 
phytochemicals and natural dietary supplements [8]. The naturally occurring phytochemicals with therapeutic effects 
contribute to the demonstrated medicinal importance of herbal remedies [9]. 

Phytochemicals are naturally occurring non-nutritive plant compounds that play protective or preventive roles in plants 
against disease.  Each class of these active compounds is made up of a variety of chemicals with varying potencies, and 
some of these phytochemicals have been discovered to be multifunctional [10].  These naturally occurring 
phytochemicals (secondary metabolites), include alkaloids, phenols, flavonoids, terpenoids, and others, possess an 
extensive array of therapeutic advantages against a variety of ailments [11]. Alkaloids, terpenoids, flavonoids, steroids, 
phenols, Anthraquinones, saponins, tannins, and glycosides were detected in A. sativum aqueous and ethanol extracts 
[12]. Phytochemical analysis of garlic bulb extracts revealed the presence of glycosides, steroids, phlobatanin, 
flavonoids, alkaloids, terpenoids, and carbohydrates, whereas saponins, phenolics, or tannins were not detected [13]. 

The presence of flavonoids, alkaloids, saponins, tannins, and cardiac glycosides was demonstrated in the phytochemical 
screening of garlic [14], whereas proteins, phlobatanin, ketones, phenolic compounds, cardiac glycosides, flavonoids, 
alkaloids, and tannins were detected in another phytochemical screening of garlic [15]. A. sativum extracts and isolated 
chemicals have been tested for a variety of biological activities including anti-inflammatory, antibacterial, antiprotozoal, 
antioxidant, antiviral, anticancer, and antifungal properties [16]. Sulfur compounds present in garlic have been 
demonstrated to offer protection against damage to the organs caused by the toxic effects of heavy metals at high doses. 
Research has shown that garlic has anti-stress and anti-aging activities, enhances memory and learning; also, aged garlic 
extract provides protective effects on the brain and prevents amnesia, neuronal death, Alzheimer's, and other 
neurodegenerative diseases [17]. Garlic has been shown to be linked to enhanced overall cardiovascular wellness; 
reduced blood pressure, plasma lipids, an anti-platelet impact, and other cardiovascular markers [18]. Garlic and its 
secondary metabolites have been shown in clinical investigations to lower the risk of developing human diseases such 
as blood pressure, cardiovascular and metabolic disorders, cancer, and diabetes. Specific features of garlic, such as anti-
inflammatory and antioxidant properties, and the capacity to lower lipids percentage allow for this medicinal 
application of garlic in medicine [19]. 

 

Figure 1 A. sativum (garlic) bulb 

However, the popular use of herbal remedies is riddled with many problems such as lack of sufficient studies on 
therapeutic properties and toxicity in order to provide satisfactory basis for their use. Based on this, this study aimed 
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at evaluating the phytochemical composition, acute toxicity, hypoglycaemic and hypolipidemic potentials of ethanol 
extract of A. sativum bulb in male Wistar rats. 

2. Materials and methods 

2.1. Plant Material 

2.1.1. Collection and Preparation 

Fresh A. sativum bulbs were purchased in the month of June 2022 from Relief market, Onitsha, Anambra state. The plant 
material was identified to specie level at Department of Botany, Faculty of Biological Sciences, Nnamdi Azikiwe 
University Awka by Mr. Finian Iroka with the Herbarium number: NAUH- 015 (BULB) and deposited in the herbarium. 
It was freshly peeled, air dried, blended and weighed. 

2.1.2. Plant Extraction 

The ethanol extract was obtained by soaking 468.43g of blended A. sativum in 1000ml of ethanol and shaken 
intermittently for 72hours. The mixture was first sieved with cheese cloth and then with Whatmann filter paper 
number: 42 (125mm). The solution was concentrated using rotary evaporator and the crude extract was obtained and 
weighed. 

Percentage (%) yield= (A1/A0) x100 

Where: 

A1= weight of extract 

A0= weight of sample  

2.2. Phytochemical Screening 

2.2.1. Qualitative Analysis  

The screening of A. sativum for various phytochemical constituents like terpenoids, alkaloids, flavonoids, steroids, 
glycosides, saponins, anthraquinones, phlobatanin, phytosterols, phenols, and tannins was conducted using standard 
methods. The analysis was carried out as described by Trease and Evans [20]. 

2.2.2. Quantitative Analysis  

Alkaloids  

Five (5) g of the extract was weighed into a 250ml beaker and to the beaker; 200ml of 20% acetic acid in ethanol was 
added, covered and allowed to stand for 4 hours. This was filtered and the extract was concentrated to one-quarter of 
the original volume using water bath. Drop by drop, concentrated ammonium hydroxide was added to the extract until 
the preparation was completed and the entire solution was allowed to settle, then filtered and the precipitate was 
collected and weighed [21]. 

Percentage (%) alkaloids = (weight of alkaloid/weight of sample) x100 

Tannins 

A known quantity, 0.2g of sample was measured into a 50ml beaker, and 20ml of 50% methanol was added, covered 
with paraffin, placed in a water bath at 77-80oc for 1 hour and stirred with a glass rod to prevent bumping. Using a 
double layer of Whatman No 1 filter paper the extract was filtered into a 50ml volumetric flask. Then 20ml distilled 
water, 2.5ml Folin-Denis reagent and 10ml of 17% of sodium trioxocarbonate IV (Na2CO3) were added and left to stand 
for 20 minutes during which when a bluish-green colouration developed. Standard tannic acid solutions of range 0-10 
ppm were treated similarly as 1ml of sample above. The absorbances of the tannic acid standard solutions as well as 
samples were read after color development at 760nm [22]. 
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Flavonoids 

The flavonoids content was quantified using the method of Harborne [21], by weighing out 1.0 g of the sample which 
was macerated with 20 ml of ethyl acetate for 5 minutes and then filtered. Five (5) ml of dilute ammonia solution was 
added to 5 ml of the filtrate, the entire mixture shaken for 5minutes. The upper layer formed was collected, and the 
absorbance read at 490 nm. 

Saponins 

Saponins content was determined by the method of Harborne [21]. One (1.0) g of the sample was macerated twice in a 
beaker with 10 ml of petroleum ether. The filtrate was combined and evaporated to dryness. The recovered residue was 
dissolved with 6 ml of ethanol. Two (2) ml of chromate solution was also added to 2 ml of the dissolved residue in a test 
tube, was allowed to stand for 30 minutes and the absorbance read against an ethanol blank at 550 nm. 

Phenols 

The extract (0.5 ml) was transferred into a test tube containing 0.2 ml of 1/10 dilution Folin reagent, 0.2 ml of 2 % 
Na2CO3 was added to it and allowed to stand for 30 minutes at room temperature. After addition of 2.1 ml of distilled 
water, the absorbance was read at 640 nm against the blank [21].    

2.3. Animal model 

Twenty (20) adult male Wistar rats of about 12 weeks of age weighing between 120-150g and thirteen (13) male mice 
weighing 30-44g were used for this study. The animals were housed in clean rat cages in the animal house of Department 
of Biochemistry, Faculty of Natural and Applied Science, Legacy University Okija, Anambra State Nigeria and were 
allowed to acclimatize for seven (7) days under standard photoperiodic condition and fed with Chikun broiler pellet. All 
animals were allowed access to food and water ad libitum.  

2.4. Acute Toxicity Test  

Acute toxicity test was carried out according to the method of Lorke [23]. The study was carried out in two phases as 
follows: 

2.4.1. Phase 1 

Nine (9) male mice were randomly divided into three groups of three mice each. Each group of animals was 
administered different doses (10, 100 and 1000mg/kg body weight) of ethanol extract of A. sativum. The animals were 
observed for 24 hours for abnormal behavior and mortality.  

2.4.2. Phase 2 

Four (4) male mice were randomly divided into four groups of one animal each. The animals were administered higher 
doses (1600, 2900, 3600 and 5000mg/kg body weight respectively) of ethanol extract of A. sativum and then observed 
for 72hours for abnormal behavior as well as mortality. 

2.5. Experimental Design 

Twenty (20) male Wistar rats were randomly divided into four groups of five (5) rats each. The experimental animals 
were given ethanol extract of A. sativum once daily by gavage for fourteen (14) days as follows: 

 Group 1: Normal rats treated with normal saline. 
 Group 2: Normal rats treated with 200mg/kg body weight of ethanol extract of A. sativum. 
 Group 3: Normal rats treated with 400mg/kg body weight of ethanol extractof A. sativum. 
 Group 4: Normal rats treated with 1000mg/kg body weight of ethanol extractof A. sativum. 

A day after the final exposure, blood samples were collected through the tail for the determination of blood glucose 
concentration using Accuchek glucometer and through ocular puncture for the analysis of serum lipid profile. 
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2.6. Biochemical Analysis 

2.6.1. Determination of Blood Glucose Concentration 

A drop of blood was collected from the tail of each animal and the baseline blood glucose concentration was measured 
using Accu-check glucometer prior to the commencement of treatment. After 14 days of extract administration, blood 
sample was also collected through the tail and their blood glucose concentrations were also measured. 

2.6.2. Serum Lipid Profile 

After fourteen (14) days, the animals were sacrificed and by ocular puncture blood was taken into a plain sample tube 
(containing no anticoagulant), allowed to clot, centrifuged and then the serum lipid profile such as triglycerides (TG), 
total cholesterol (TC), and high-density lipoprotein (HDL) were determined using commercially available kits. Serum 
low density lipoprotein (LDL) was also determined mathematically using the Friedewald formulae [24]. 

Serum Total Cholesterol  

Serum total cholesterol was determined according to the method of Allain et al [25] using commercially available kit. 
Twenty two (22) test tubes were set up in a test tube rack and labelled blank (BL), standard (ST) and the rest were 
labelled sample (SA) respectively. Ten (10) µl of distilled H2O, 10µl of standard solution and 10µl of serum were added 
to the test tube labelled blank, standard and samples respectively. 1000µl of the cholesterol reagent was added to each 
of these test tubes, and was thoroughly mixed and incubated for 10 minutes at room temperature (20-25oC). The 
absorbance of the sample (A sample) against the blank was measured at 500nm within 60 minutes. The total serum 
cholesterol concentration in the sample was calculated using the general formula: 

Cholesterol concentration in mg/dl =
Absorbance of the sample

Absorbance of standard
x concentrationof standard 

High Density Lipoprotein (HDL) 

Serum HDL-Cholesterol was determined according to the method as described by Assmann [26] using commercially 
available kit. Low density lipoproteins (LDL and VLDL-) and chylomicron fractions are precipitated from serum by the 
addition of phophotungstic acid in the presence of magnesium ions. After centrifugation, the cholesterol concentration 
in the HDL fraction which remains in the supernatant is determined. Two hundred (200) µl of the sample and 200µl of 
the cholesterol standard were pipetted into the centrifuge tubes labelled samples and standard respectively and 500µl 
of the precipitant was added to each of the tubes. The solution was mixed and allowed to stand at room temperature for 
10 minutes, then centrifuged at 400rpm for 10minutes. The supernatant was separated within two hours and the 
cholesterol content was determined by the CHOD-PAP method. 

Cholesterol CHOD-PAP assay 

One hundred (100) µl of distilled water, 100 µl of standard supernatant and 100 µl of sample supernatant were pipetted 
into test tubes labelled blank, standard and samples respectively and 1000 µl of cholesterol reagent was added to each 
of the test tubes. The solutions were mixed and incubated at 20-25oC for 10 minutes and the absorbance of the sample 
(Asample) and standard (Astandard) against the reagent blank at 546 nm were measured within 60 minutes. The HDL 
cholesterol concentration in the supernatant was calculated using the following general formula: 

HDL concentration in mg/dl =
Absorbance of the sample

Absorbance of standard
 x concentration of standard 

Triglycerides (TG) 

Serum Triglycerides was determined using the method of Fossati and Prencipe [27] using commercially available kits. 
Twenty two (22) test tubes were set up in a test tube rack and labelled blank (BL), standard (ST) and the rest were 
labelled sample (SA). Ten (10µl) micro-litre of the sample and 10µl of the standard solution were pipetted into the test 
tubes labelled sample and blank respectively and 1000 µl of the cholesterol reagent was added to each of the test tubes. 
The solutions were incubated at 37 0C for 5 minutes and the absorbance of the sample (Asample) and standard (Astandard) 
against the reagent blank were measured at 546 nm within 60 minutes. The concentration of triacylglycerol in serum 
was calculated as follows: 

TG concentration in mg/dl =
Absorbance of the sample

Absorbance of standard
 x concentration of standard 



World Journal of Advanced Research and Reviews, 2023, 20(02), 144–156 

149 

Low Density Lipoprotein (LDL)-Cholesterol  

Normally, triglycerides, HDL-cholesterol and total cholesterol are measured while LDL-cholesterol is calculated. The 
LDL-cholesterol concentration in the sample was calculated using the Friedewald et al. formula [24]. 

LDL cholesterol = Total cholesterol −
Triglycerides 

𝟓
− HDL cholesterol(mg/dl) 

2.7. Statistical Analysis 

All values were expressed as mean ±SD (standard deviation). Statistical analysis was performed using one-way analysis 
of variance (ANOVA) followed by t-test using IBM SPSS software version 23. P<0.05 were considered to be statistically 
significant.  

3. Results 

3.1. Percentage yield 

The percentage yield of A. sativum was calculated as follows:  

Percentage (%) yield = A1/A0 X 100 

Where, A1 = Weight of extract (29.449g) 
A2 = Weight of sample (468.43g) 
∴ % yield = 29.449/468.43 x 100 
% yield = 0.629 x 100 
% yield = 6.29%  

3.2. Phytochemical screening 

The result of the qualitative phytochemical screening of ethanol extract of A. sativum showed the presence of saponins, 
tannins, flavonoids, phenols, alkaloids, terpenoids, phlobatanin and phytosterols as shown in table 1 below. 

Table 1 Qualitative phytochemical screening of A. sativum ethanol extract 

s/n Phytochemicals Status 

1 Saponins + 

2 Tannins  + 

3 Flavonoids  + 

4 Phenols  + 

5 Steroids  - 

6 Alkaloids  + 

7 Terpenoids + 

8 Phlobatanin + 

9 Phytosterols + 

10 Glycosides  - 

11 Anthraquinones - 

Key: + = Present; - = Not detected 
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Table 2 Quantitative phytochemical screening of A. sativum ethanol extract 

s/n Phytochemical Percentage composition (g/100g) 

1 Alkaloids 2.06±0.06 

2 Flavonoids 17.59±0.01 

3 Saponins 13.55±0.01 

4 Phenols 0.01±0.00 

5 Tannins 0.04±0.00 

n=3; mean ± standard deviation. 

3.3. Acute toxicity 

In phase 1 of the acute toxicity study, no death was observed at all the administered doses of the ethanol extract of A. 
sativum. The animals were apparently healthy with no sign of toxicity up to the dose of 1000mg/kg body weight within 
and after 24 hours of administration. 

In phase 2 of the acute toxicity study, no death was observed at all the administered doses of the ethanol extract of A. 
sativum. The animals were apparently healthy with no sign of toxicity up to the dose of 5000mg/kg body weight within 
and after 72 hours of administration. Thus, the LD50 of the garlic extract was more than 5000mg/kg body weight. 

Table 3 Acute toxicity study 

Phase I 

Dose (mg/kg body weight)  Number of animals Number of deaths 

10 3 0 

100 3 0 

1000 3 0 

Phase II 

Dose (mg/kg body weight)  Number of animals Number of deaths 

1600 1 0 

2900 1 0 

3500 1 0 

5000 1 0 

 

3.4. Effect of Ethanol Extract of A. sativum on Glucose Concentration of Male Wistar Rats 

Figure 1 above represents the effect of ethanol extract of A. sativum on glucose concentration of the experimental rats. 
The result revealed that there was no significant (p>0.05) difference in the concentrations of glucose down the groups 
prior to the administration of the extract. However, after the administration of the extract for 14 days, blood glucose 
concentrations of groups 2, 3 and 4 were found to be significantly (p<0.05) lower than the normal (group 1) group.  
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Figure 1 Effect of ethanol extract of A. sativum on blood glucose concentrations of male Wistar rats 

Legends: Group 1: Normal control received normal saline; Group 2: Received 200mg/kg body weight of ethanol extract of A. sativum; Group 3: 
Received 400mg/kg body weight of ethanol extract of A. sativum; Group 4: Received 1000mg/kg body weight of ethanol extract of A. sativum 

3.5. Effect of Ethanol Extract of A. sativum on Total Cholesterol concentration of Male Wistar Rats 

After the 14 days administration of ethanol extract of  A. sativum, group 4 was found to be significantly (p<0.05) lower 
than groups 1 and 2 in total cholesterol concentration while there was no significant (p>0.05) difference between 
groups 1, 2 and 3 as shown in figure 2 below. 

 

Figure 2 Effect of ethanol extract of A. sativum on total cholesterol concentration of male Wistar rats. 

Legends: Group 1: Normal control received normal saline; Group 2: Received 200mg/kg body weight of ethanol extract of A. sativum; Group 3: 
Received 400mg/kg body weight of ethanol extract of A. sativum; Group 4: Received 1000mg/kg body weight of ethanol extract of A. sativum 

3.6. Effect of Ethanol Extract of A. sativum on HDL Concentration of Male Wistar Rats 

Figure 3 below shows that the administration of the extract led to a significant (p<0.05) increase in the concentration 
of high density lipoprotein (HDL) of the treatment groups (2, 3, 4) compared to the normal control (group 1). 
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Figure 3 Effect of ethanol extract of A. sativum on HDL concentration of normal Wistar rats. 

Legends: Group 1: Normal control received normal saline; Group 2: Received 200mg/kg body weight of ethanol extract of A. sativum; Group 3: 
Received 400mg/kg body weight of ethanol extract of A. sativum; Group 4: Received 1000mg/kg body weight of ethanol extract of A. sativum 

3.7. Effect of Ethanol Extract of A. sativum on Triglycerides Concentration of Male Wistar Rats 

From figure 4 below, the administration of the extract led to a significant (p<0.05) reduction in the concentration of 
triglyceride of groups 2, 3 and 4 compared to group 1 (normal control).  

 

Figure 4 Effect of ethanol extract of A. sativum on triglyceride concentration of male Wistar rats. 

Legends: Group 1: Normal control received normal saline; Group 2: Received 200mg/kg body weight of ethanol extract of A. sativum; Group 3: 
Received 400mg/kg body weight of ethanol extract of A. sativum; Group 4: Received 1000mg/kg body weight of ethanol extract of A. sativum 

3.8. Effect of Ethanol Extract of A. sativum on Low Density Lipoprotein Concentration of Male Wistar Rats 

The concentration of low density lipoprotein (LDL) of the treatment groups (2, 3 and 4) were found to be significantly 
(p<0.05) lower in a dose-dependent manner compared to normal control (group 1) as shown in figure 5 below. 
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Figure 5 Effect of ethanol extract of A. sativum on LDL concentration of male Wistar rats 

Legends: Group 1: Normal control received normal saline; Group 2: Received 200mg/kg body weight of ethanol extract of A. sativum; Group 3: 
Received 400mg/kg body weight of ethanol extract of A. sativum; Group 4: Received 1000mg/kg body weight of ethanol extract of A. sativum 

4. Discussion 

In this study, the qualitative phytochemical screening of A. sativum indicated the presence of saponins, tannins, 
flavonoids, phenols, terpenoids and alkaloids which is in accordance with the findings of Ali and Ibrahim [12] and in 
contrast to the findings of Fadiji [13], whose work indicated the absence of saponins, phenolics and tannins: whereas 
the findings of this research also indicated the absence of glycosides and anthraquinones as opposed to the works of Ali 
and Ibrahim [12] as well as Fadiji [13], respectively whose works indicated the presence of the two. 

The result of this study which showed that fourteen days administration of ethanol extract of A sativum significantly 
lowered the blood glucose concentrations of the treated groups (groups 2, 3 and 4) compared to normal control (group 
1) is in conformity with the findings of Hamid et al. [28], which stated that garlic exerted hypoglycemic effect in the 
livers of type-1 diabetic rats; and that of Thomson et al. [29] which also stated that treatment with aged garlic extract 
positively reversed the indicators of diabetes in streptozotocin (STZ)-induced diabetic rats as well as that of Otunola 
and Afolayan [30], which equally stated that aqueous extract of a combination of garlic, ginger and cayenne pepper has 
a strong hypoglycemic potential in alloxan-induced diabetic rats. The hypoglycemic effect exerted by A. sativum could 
be as a result of the presence of flavonoids, alkaloids, terpenoids and saponins in the ethanol extract of A. sativum 
because these phytochemicals are said to exert hypoglycemic effect by acting mainly on the inhibition of intestinal 
glucose absorption and repair of insulin responses and these effects on the beta pancreas result in stimulation of insulin 
secretion from the cells [31, 32]. 

Furthermore, the result of this study showed that after the 14 days administration of the ethanol extract of A. sativum, 
a significant decrease in total cholesterol (TC), low density lipoprotein (LDL) levels and significant elevation of high 
density lipoprotein (HDL) level of the treated groups (groups 2, 3 and 4) compared to the control group  were observed 
which is in accordance with the findings of Siddiqui et al. [33], in a cross sectional study which stated that the intake of 
garlic (300mg/day, 8 weeks) was shown to reduce the levels of cholesterol and low density lipoprotein and elevate the 
levels of high density lipoprotein in patients with diabetic dyslipidemia. In addition, the result of this study also 
demonstrated a significant decrease in the triglycerides of treated groups (groups 2, 3 and 4) relative to the control 
group (group 1) which contravenes the findings of Siddiqui et al.[33], that A. sativum has no effect on the level of 
triglycerides in patients with diabetic dyslipidemia. The observed hypolipidemic effects of ethanol extract of A. sativum 
could be due to the presence of phytosterols which are shown to exert hypolipidemic effect by suppression of 
cholesterol absorption [34, 35], because phytosterols are known to possess structural similarity with cholesterol and 
therefore compete with cholesterol for absorption in the gastrointestinal tract [36]. Due to their higher affinity for 
micelle formation than cholesterol, phytosterols possess a higher level of absorption by the intestine than dietary 
cholesterol by mass action and consequently, cholesterol will be precipitated out into the lumen, thereby lowering the 
intestinal solubility of cholesterol and hydrolysis of cholesterol esters [37]. The hypolipidemic effects of ethanol extract 
of A. sativum could also be as a result of the high content of sulfur compounds in garlic which confers on it its antioxidant 
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properties [38], and this antioxidant effect of garlic offers protection against lipid peroxidation [39] and cholesterol 
fraction (LDL) oxidation, a precursor for the development of atherosclerotic disease [40]. 

Conclusion 

The ethanol extract of A. sativum was composed of saponins, tannins, flavonoids, phenols, phlobatanin, alkaloids, 
terpenoids, and phytosterols but not anthraquinones, glycosides and steroids. Also it can be concluded from the 
experimental findings that the ethanol extract of A. sativum is safe and possesses a hypoglycemic effect on the blood 
glucose concentration of normal male Wistar rats and can be used in the control of diabetes mellitus. Furthermore, the 
hypolipidemic effect observed in this study indicates that consumption of A. sativum can aid in the prevention of 
cardiovascular diseases as well as coronary heart disease. 

Compliance with ethical standards 

Acknowledgements 

The authors are grateful to the management of Legacy University Okija, Anambra State Nigeria for providing the 
laboratory and equipments for the experiment.  

Disclosure of Conflict of interest  

Authors declare no competing interests.  

Statement of ethical approval  

This research was approved by The Research and Ethical Review Committee of Legacy University Okija, Anambra State 
Nigeria, with the approval number: LUO/FNAS/EC/0001. 

References 

[1] Mondal A, Bishayeee A. Garlic constituents for cancer prevention and therapy: From phytochemistry to novel 
formulations. Pharmacological Research. 2022; 175:1043-6618. 

[2] Block E. Garlic and Other Alliums: The Lore and the Science. UK: Royal Society of Chemistry Cambridge; 2010. 

[3] Zhang Y, Zhiming L. Phytochemicals of garlic: Promising candidates for cancer therapy. Biomedicine and 
Pharmacotherapy. 2020; 123:0753-3322. 

[4] Breslin A. The Chemical Composition of Green Plants. Sciencing, Leaf Group Ltd; 2017. 

[5] Molyneux RJ, Lee ST, Gardner DR, Panter KE, James LF. Phytochemicals:  The good, the bad and the ugly. 
Phytochemistry. 2007; 68:2973-85. 

[6] Samrot A, Mathew A, Shylee L, Hemalata N, Albert, K. Evaluation of bioactivity of various Indian medicinal plants-
an in vitro study. The Internet Journal of Internal Medicine. 2009; 8(2):3233. 

[7] Koche D, Shirsat R, Syed I, Bhadange DG. Phytochemical screening of eight ethnomedicinal plants from Akola 
district (MS). International Journal of Pharma and Bio Sciences. 2010; 1(4):256-259. 

[8] Koche D, Shirsat R, Kawale M. An overview of major classes of phytochemicals: Their types and role in disease 
prevention. Hislopia Journal. 2018; 9:2016. 

[9] Ogbodo J, Agbo C, Echezona A, Ezike T, Emencheta S, Onyia O, Iguh TC, Ihim S. Therapeutic roles of phenolic 
antioxidants in herbal medicine. In: Health benefits of phenolic antioxidants.New York: Nova Science Publishers, 
Inc.; 2022. 

[10] Koche D, Rupali S, Mahesh K. An overview of major classes of phytochemicals: Their types and role in disease 
prevention. Hislopia Journal. 2016; 9:976-2124. 

[11] Tolve R, Cela N, Condelli N, Cairano MD, Caruso MC, Galgano F. Microencapsulation as a tool for the formulation 
of functional foods: The phytosterols' case study. Food Journal. 2020; 9(4):70-78. 

[12] Ali M, Ibrahim IS. Phytochemical screening and proximate analysis of garlic (Allium sativum). Archives of Organic 
and Inorganic Chemical Science. 2019; 4(1):478-82. 



World Journal of Advanced Research and Reviews, 2023, 20(02), 144–156 

155 

[13] Fadiji A. Phytochemical Screening and Antibacterial Potentials of the Garlic (Allium sativum) extracts against 
clinical isolates. Journal of Pharmacology and Toxicology. 2019; 3(1):14-18. 

[14] Huzaifa U, Ibrahim LB, Alhassan UB, Ahmed O. Phytochemical screening of aqueous extract of garlic (Allium 
sativum) bulbs. Representative Opinion. 2014; 6(8):1-4. 

[15] Nazir I, Chauhan RS. Qualitative phytochemical analysis of Allium sativum (garlic) and Curcuma longa 
(turmeric).Journal of Entomology and Zoology Studies. 2019; 7(1):545-47. 

[16] Batiha EG, Amany MB, Lamiaa GW, Yaser HAE, Ahmed AA, Mohamed EA, Ayman ET, Yasmina MA, Hari PD. 
Chemical constituents and pharmacological activities of garlic (Allium sativum L.): A review. Nutrients. 2020; 
12(3):872. 

[17] Hashemi SA, Sayeh G, Ali AM, Mahdi HB. Pharmacological effect of Allium sativum on coagulation, blood pressure, 
diabetic nephropathy, neurological disorders, spermatogenesis, antibacterial effects. AIMS Agriculture and Food. 
2019; 4(2):386-398. 

[18] Rido M, Trifitriana M, Felani MR, Tondas AE. Garlic effect on reduced blood pressure and cholesterol in patients 
with and without hypertension: A systematic review and meta-analysis of randomized controlled trials. Journal 
of Hypertension. 2021; 39: e4.  

[19] Ansary J, Forbes-Hernández TY, Emilio G, Danila C, Jiaojiao Z, Elexpuru-Zabaleta M, Simal-Gandara J, Francesca 
G, Maurizio B. Potential health benefit of garlic based on human intervention studies: A brief overview . 
Antioxidants (Basel). 2020; 9(7):619. 

[20] Trease GE, Evans WC. Pharmacognosy, 11th ed. London: Bailliere Tindal; 1989. 

[21] Harborne JB. Phytochemical methods: A guide to modern technology of plant analysis. 3rd ed. New York: Chapman 
and Hall; 1998. 

[22] Hagerman AE, Butler LG. Tannins and lignins. In: Rosenthal GA, Berenbaum MR, eds. Herbivores: Their 
interaction with secondary plant metabolites: The chemical participants. 2nd ed. New York: Academic press; 2012. 
p. 355-83. 

[23] Lorke D. A new approach to practical acute toxicity testing. Archives of Toxicology. 1983; 54:275-87. 

[24] Friedewald WT, Levy RI, Fredrickson DS. Estimation of the concentration of low-density lipoprotein cholesterol 
in plasma, without use of the preparative ultracentrifuge. Clinical Chemistry. 1972; 18:499-502. 

[25] Allain CC, Poon LS, Chan CSG, Richmond W, Fu PC. Enzymatic determination oftotal serum cholesterol. Clinical 
Chemistry. 1974; 20:470-75. 

[26] Assmann G, A full enzymatic colorimetric determination of HDL-cholesterol in the serum. Internist.1979; 20:559-
70. 

[27] Fossati P, Prencipe L. Serum triglycerides determined colorimetrically with enzyme that produces hydrogen 
peroxide. Clinical Chemistry.1982; 28:2077-80.  

[28] Hamid B, Ziamajidi N, Abbasalipourkabir R, Goodarzi M, Saidijam M. Hypoglycemic and antioxidant effects of oral 
administration of garlic extract in the livers of type 1 diabetic rats. Journal of Basic Clinical and Physiology and 
Pharmacology. 2019; 30(2):245-50. 

[29] Thomson M, Al-Qattan K, Nair D, Ali M. Anti-diabetic and anti-oxidant potential of aged garlic extract (age) in 
streptozotocin-induced diabetic rats. BMC Complementary and Alternative Medicine. 2016; 16:17. 

[30] Otunola GA, Afolayan AJ. Antidiabetic effect of combined spices of Allium sativum, Zingiber officinale and Capsicum 
frutescens in alloxan-induced diabetic rats. Frontiers in Life Science. 2015; 8:314-23. 

[31] Karami S, Roayaei M, Hamzavi H, Bahmani M, Hassanzad-Azar H, Leila M. Isolation and identification of probiotic 
lactobacillus from local dairy and evaluating their antagonistic effect on pathogens. International Journal of 
Pharmaceutical Investigation. 2017; 7:137-41. 

[32] Kazemi S, Shirzad H, Rafieian-Kopaei M. Recent findings in molecular basis of inflammation and anti-
inflammatory plants. Current Pharmaceutical Design. 2018; 24:1551-62. 

[33] Siddiqui NA, Haider S, Misbah-ur-Rehman M, Perveen T. Role of herbal formulation of garlic on lipid profile in 
patients with type 2 diabetes related dyslipidemia. Pakistan Heart Journal. 2016; 49:146-50. 



World Journal of Advanced Research and Reviews, 2023, 20(02), 144–156 

156 

[34] Nurul ALH, Taher M, Jaffri MJ, Amri MS, Abdul KMB, Wan Sulaiman WMA, Susanti D. Selected natural agents used 
for cholesterol controls. Nutrition and Food Science. 2018; 48:301-17.  

[35] Normen L, Frohlich J, Trautwein E. Role of plant sterols in cholesterol lowering. In: Dutta PC, ed. Phytosterol as 
functional food components and nutraceuticals. U.S.A: Marcel Dekker Inc; 2004. p. 243-315. 

[36] Goldberg AC, Bittner VA. 100 Questions and answers about managing your cholesterol.1st ed. Burlington: Jones 
& Bartlett Learning; 2010. 

[37] Ferguson JJA, Stojanovski E, Macdonald-wicks L, Garg ML. Fat type in phytosterol products influences their 
cholesterol-lowering potential: A systematic review and meta-analysis of RCTs. Progress in Lipid Research. 2016; 
64:16-29. 

[38] Prasad K, Laxdal VA, Yu M, Raney BL. Antioxidant activity of allicin, anactive principle in garlic. Molecular and 
Cellular Biochemistry. 1995; 148:2183. 

[39] Wen Y, Killalea S, McGettigan P, Feely J. Lipid peroxidation and antioxidant vitamins C and E in hypertensive 
patients. Irish Journal of Medical Science. 1996; 165(3):210-12. 

[40] Liu K, Cuddy TE, Pierce GN. Oxidative status of lipoproteins in coronarydisease patients. American Heart Journal. 
1992; 23(2):285-90. 


