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ABSTRACT 

This study was conducted to determine the essential oil percentage of three natural gums of three medicinal plant, Commiphora 
molmol (myrrh), Boswellia serrata (Indian frankincense) and Aloe vera (true aloe) with evaluation of the antihyperledemic activity of 
the extracts of the three plants in rats. After converting all resins to powder the essential oil was extracted and percentage of 
essential oil of all gums was determinate and also evaluation of the antihyperlipedemic activity, the powder samples of all gums 
were extracted with ethanol by soxhlet apparatus. Animals were divided into six groups that where feed on an atherogenic diet 
(AD), (Control group, Atorvastatin group, Aloe gum extract group, Frankincense gum extract group, Myrrh gum extract group and 
Combination of all gum extracts group). The results were referred to percentage of essential oil of myrrh, frankincense and aloe 
gums were (1.2), (1.5) and (0.8) percentages respectively. Results also showed significant effect of all gums extracts in decreasing 
the total cholesterol (TC), triglyceride (TG), low density lipoprotein (LDL) and very-low-density lipoprotein (VLDL) with increasing the 
high density lipoprotein (HDL) compared with control groups. The results of this study denote that the three extracts have significant 
antihyperlipidemic effects. These results affirm the traditional use of myrrh, frankincense and aloe gums thereby reducing the risk of 
obesity and cardiovascular complication like atherosclerosis. 
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INTRODUCTION 

yperlipidemia considered as one of the risk factors 
for coronary heart disease, stroke, high blood 
pressure and type 2 diabetes1. Cholesterol is 

present in the diet of all people, and it can be absorbed 
slowly from the gastrointestinal tract into the intestinal 
lymph, it is highly fat soluble and specifically capable of 
forming esters with fatty acid.2 

In individuals with type 2 diabetes, metabolic syndrome, 
and the combined dyslipidemia, cardiovascular risk is 
increased by a clustering of risk factors such as abdominal 
obesity, impaired fasting glucose, increased blood 
pressure, low HDL-cholesterol (HDL-C), increased 
triglycerides (TGs), and an increase in small, dense LDL 
particles. 

The current increase in the incidence of type 2 diabetes in 
the population perhaps poses the most urgent 
cardiovascular risk.

3
 

Atorvastatin is a member of the drug class known as 
statins used primarily for lowering blood cholesterol and 
for prevention of event associated with cardiovascular 
diseases. 

World health organization (WHO) estimates 80% of the 
population of some Asian and African countries presently 
use herbal medicine for some aspect of primary health 
care. 

Active compounds of medicinal plant such as 
polyphenolic compounds, flavonoids, resins, volatile oils 

glycosides and others, have different pharmacological 
and biological actions against different diseases.4-6 

Resin, in the most specific meaning of the term, is a 
hydrocarbon secretion of many plants, particularly 
coniferous trees. 

It is distinct from other liquid compounds inside plants or 
exuded by plants, such as sap latex or mucilage. More 
broadly, the term "resin" is also used for, some artificial 
polymer bases (synthetic resins), that during normal use, 
harden into transparent or opaque solids. Myrrh is also 
an (oleo-gum resin) of thorny tree (Commiphora molmol) 
which is an essential oil termed oleoresin

7
. 

Myrrh resin is used as a fragrance in cosmetic and as a 
flavoring agent in food and beverages. It has also been 
used as an astringent as antiseptic to be applied to 
inflamed lesions of the throat and mouth as emmenague, 
antispasmodic, treatment of cancer and for infectious 
disease

8
. 

Commiphora molmol (Myrrh) is an oleo-gum resin, 
obtained from the stem of various species of genus 
Commiphora of family Burseraceae, which grow in north-
east Africa and Arabia. C. molmol Myrrh consists of 
water-soluble gum, alcohol-soluble resins and volatile oil. 
The gum contains polysaccharides and proteins, while the 
volatile oil is composed of steroids, sterols and terpenes. 
Myrrh’s characteristic odor is derived from 
furanosesquiterpenes6. The part of this plant used 
medicinally is the resin, the resinous exudates of the 
genus Commiphora are commonly used as perfume, 
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incense, or embalming ointment, and their medicinal 
values have been gradually recognized by humankind.7,8 

Boswellia serrata (Indian frankincense), the gum of tree is 
in the order sapindales, known for their fragrant gum 
which has many pharmacological uses, particularly as 
anti-inflammatory effect. 

Extracts of B. serrata gum have been clinically studied for 
their osteoarthritis and joint treatment effect, particularly 
for osteoarthritis of the knee joint, with the studies 
showing a slight improvement of both pain and function 
compared to placebo group.9,10 

Aloe vera (true aloe), the plant gum is used in the 
cosmetics and alternative medicine industries, being 
marketed as variously having rejuvenating, healing, or 
soothing properties11,12. 

There is some preliminary evidence to suggest that oral 
administration of A. vera might be effective in reducing 
blood glucose in diabetic patients.13 

This study was conducted to determination the essential 
oil percentage of all gums used in the study with 
evaluation the effect of gums ethanol extracts on blood 
lipid profile parameters (TC, TG, LDL, VLDL and HDL) in 
rats. 

MATERIALS AND METHODS 

Distillation of volatile oil 

The sample of gums were converted to powder then 
mixed with distilled water (plant: water, 1:5 w:w) in a 
two-liter, round bottom. 

After complete distillation (2-4h.), the collected oil was 
dried by passing over an hydrous sodium sulfate on a 
filter paper (What man No. 1) in a glass funnel the 
percentage of volatile oil of each sample was determined 
according the procedure previously described.14 

Preparation of ethanolic extracts 

After converting all gums to powder, one hundred gram 
(100 g) of each gum powder was extracted with 500 ml of 
90% ethanol by soxhlet apparatus for six hours at 40-60 
°C, then solution was evaporated to dryness by rotary 
evaporation apparatuses. 

Total phenolic content 

Ethanol extracts of all gums in this study were tested for 
presence or absence of phytoconstituents according to 
the standard procedure available in the literature.15 

The total phenolic content of all extracts was determined 
by Folin-Ciocalteu assay and expressed as milligrams of 
gallic acid equivalents (GAE) per 100 grams dry mass (Mg 
GAE/100g w). Gallic acid equivalents (GAE), Absorbance 
(at 765nm).

16
 

Experimental animals 

Thirty male rats were randomly divided into 6 groups 
with 5 animals per group. Hyperlipidemia was induced by 

daily administration of atherogenic diet (AD) consisting of 
2% cholesterol, 1% choline chloride and 2% lard in normal 
pellet diet over a period of 21 days. 

Study groups included: AD+Atorvastatin (positive 
control), AD+Aloe gum extract, AD+frankincense gum 
extract, AD+myrrh gum extract, AD+combination of all 
gums extract and final group AD+Control (negative 
control). 

Assay of lipid profile 

On 22nd day, animals were anaesthetized with diethyl 
either and blood was collected by retro orbital puncture. 

The blood was allowed to clot for 30 min. at room 
temperature and subjected to centrifugation at 2000 rpm 
for 15 min, to obtain serum. 

The resulting upper serum layer was collected in clean, 
dry labeled micro-centrifuge tubes. This serum was 
analyzed for serum TG, TC, HDL-C using commercially 
available kit17,18. 

Serum LDL-C, VLDL-C and atherogenic indexes (AI) were 
determined by the following calculation: 

 

Statistical analysis 

A one-way analysis of variance was performed to test 
whether group variance was significant or not, the 
comparison between groups were used analysis of 
variance test (ANOVA). p-value < 0.05 was considered 
significant difference; p-value > 0.05 was considered no 
significant difference, the statistic analysis was carried 
out by using SSPS 16.0 for Windows (SPSS Inc, Chicago, 
IL). 

RESULTS AND DISCUSSION 

The results of the current study presented the 
percentages of essential oil of myrrh, frankincense and 
aloe 1.2, 1.5 and 0.8% respectively in table (1), results 
partly resembles the percentages in a previous study.

19
 

The preliminary phytochemical investigation of the 
ethanolic extract of the three natural gums showed the 
presence of most of the phytoconstituents like steroids 
terpenoids, flavonoids, glycosides, tannins, saponins and 
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alkaloids in the three extracts used in this study (Table 2), 
results of the preliminary screening for phytochemicals 
was in line with many previous studies.

20-24
 

The amount of phenolic content of myrrh, frankincense 
and aloe were 7.5%, 6.4% and 4.8% (W/W) respectively 
(Table 1). 

Table 1: Essential oil percent and total phenolic content for the three medicinal plants. 

Medicinal plant Essential oil (%) Total phenolic content (%) 

Commiphora molmol 1.2 7.5 

Boswellia serrata 1.5 6.4 

Aloe vera 0.8 4.8 

Table 2: General phytochemical screening of the plants. 

Medicinal plant steroids terpenoids flavonoids glycosides tannins saponins alkaloids 

Commiphora molmol + + - + + + + 

Boswellia serrata + + + + + + + 

Aloe vera - + + + + + + 

Table 3: Effect of myrrh, frankincense and aloe gums extracts on serum lipids parameter in rats. 

LSD: Lest sign differences at 0.05 

 
The results shown in table (3) referred to all treatment 
groups recording the significant effect in decreasing the 
following lipid profile parameters: TC, TG, LDL, VLDL and 
increasing the HDL. 

Combination treatment with all extracts showed a higher 
effect in decreasing total cholesterol level with a mean of 
71mg/dl in compared to the other extract treatment 
groups, whereas atorvastatin the well-known lipid 
lowering agent had the highest effect in lowering TC with 
a mean of 69mg/dl. The higher TC level was obtained at 
placebo group (AD+control) with 125mg/dl. Treatment 
with myrrh extract gave more effect in decreasing TG 
with mean value of 63mg/dl in compared to the other 
plant extracts. Still with highest result in atorvastatin 
treatment group (62mg/dl). The higher value of TG was 
obtained from placebo group (140mg/dl). Also the 
treatment with myrrh gum extract exhibited more effect 
in decreasing LDL with mean value 10mg/dl, while the 
higher values were obtained from placebo treatment 
group 150mg /dl. Atorvastatin stated more effect in 
decreasing VLDL with mean value of 12mg/dl. But when 
treating with different gums extracts the best result was 
obtain by myrrh, combination, aloe then boswellia, the 
higher value was recorded by placebo treatment group 
29mg/dl.

25
 

Treatments with myrrh gum extract gave more effect in 
increasing HDL with mean value of 60mg/dl, while the 
lower appeared with placebo treatment group 17mg/dl, 
this result resembled a previous study regarding myrrh 
extract hypolipidimic ability.25 

The lipid levels of atherogenic diet control group were 
significantly higher than other groups which indicate that 
AD is a potential source of dietary cholesterol and 
oxidative stress caused by atherogenic diet is associated 
with peroxidation of cellular lipids.26,27 

The activity of natural resins in decreasing all lipid 
parameters may be belong to unsaturated fatty acid 
content of these gums that prevent the oxidation of LDL 
and VLDL and lead to increased the HDL percentage. 

These results agreed with other studies that referred to 
lipid peroxidation occur when free radical are generated 
adjacent to polyunsaturated fatty acids in membrane 
lipid. The antioxidant and protective effects of the 
extracts are owed to their content of antioxidant active 
constituents such as eugenol, cuminic aldehyde and 
sesquiterpenes.

28,29
 

Several studies referred to natural substances that 
stimulate the pancreatic exocrine secretion of lipase 
enzyme which analyzes fat and therefore less LDL as well 

Treatment group TC (mg/dl) TG (mg/dl) LDL (mg/dl) VLDL (mg/dl) HDL (mg/dl) LDL/HDL ratio 

AD + Atorvastatin 69±4.2 62±3.3 44±2.5 12±1.5 13±1.3 3.38 

AD + Aloe gum extract 81±4.1 107±3.9 26±2.2 21±1.9 33±2.8 0.79 

AD + Frankincense gum extract 86±4.6 109±5.3 28±3.1 22±4.3 36±1.3 0.78 

AD + Myrrh gum extract 87±1.1 63±2.4 10±1.6 13±2.1 60±3.2 0.17 

AD + All three extracts 71±4.4 91±2.2 33±3.2 18±2.4 20±2.6 1.65 

AD control 125±2.9 140±6.4 150±4.5 29±2.1 17±1.1 8.82 
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as active the thyroid gland where low activity leads to a 
high cholesterol, while higher activity leads to a low level 
in blood.

30
 

CONCLUSION 

This study demonstrated the hypolipdemic activity of 
three natural gums (myrrh, boswellia and aloe), which 
may have role in reducing the risk of cardiovascular 
complication specially atherosclerosis. 
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