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Abstract
The objectives of this study were to compare the antibacterial activity and phytochemical components in oleo-gum-resin obtained from Boswellia
carterii, Commiphora myrrha and Ferula assa-foetida trees.. The results of the agar well diffusion assesses showed that F. assa-foetida extract had
the highest inhibitory effect on the Gram negative bacteria (Escherichia coli and Pseudomonas aeruginosa) followed by C. myrrha extract, whereas
B. carterii extract was unable to inhibit these bacteria. Moreover, all oleo-gum-resin extracts had an inhibitory effect against the Gram positive
bacteria Streptococcus pyogenes and Staphylococcus aureus. S. aureus was the most susceptible bacterium to all tested oleo-gum-resin extracts.
Statistical analysis revealed significant differences between the oleo-gum-resin extracts on their antibacterial potential. The minimum inhibitory
concentration (MIC) of C. myrrha and F. assa-foetida extracts were found in high values ranging 3.125- 6.25 llg/mL against the Gram positive bacteria
and 12.5 llg/mL against the Gram negative bacteria. On the other hand, the MIC of B. carterii against S. aureus and S. pyogenes was slightly in lower
ranging 12.5- 25 lg/mL, respectively. The qualitative phytochemical assesses of the oleo-gum-resin extracts demonstrated the presence of steroids,
alkaloids, and terpenoids in all the tested extracts. However, saponins were absent in all ethanol extracts tested and vice versa appeared in all the water
extracts. Conversely, tannin was absent in all water extracts tested and appeared in all ethanol extracts. Flavonoid was absent from B. carterii and
appeared in both C. myrrha and F. assa-foetida. In conclusion, using the oleo-gum-resin extracts of B. carterii, C. myrrha and F. assa-foetida could

be an alternative solution for the health care associated infections.
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Introduction

Antibiotics production and development have significantly
decreased over the past two decades from 2000 !. In contrast,
bacteria resistant to existing antibiotics are growing 2. The plant
kingdom is rich in medicinal plants that produce several compounds
that have the ability to inhibit the growth of microbes, for this
reason, the medicinal plants is a broad field to search for new
sources of antibiotics °.

Arabian luban, myrrh and hilteet are oleo-gum-resin types
obtained from Boswellia carterii, Commiphora myrrha and Ferula
assa-foetida trees, respectively. Both B. carterii and C. myrrha
belongs to Burseraceae family * and F. assa-foetida belongs to the
Apiaceae family, formerly Umbelliferae >°.

The oleo-gum-resin of B. carterii has been used in different
countries to treat some diseases like rheumatic diseases and other
inflammatory diseases such as ulcerative colitis and Crohn’s
diseases 7. Moreover, several researchers found that B. carteri
exhibited various physiological effects like anti-leukotriene, anti-
cancer, anti-inflammatory and inhibition of topoisomerases ®1°.

The oleo-gum-resin of C. myrrha is considered as a treasure of
medicine, it alleviates many symptoms like diarrhoea, dyspepsia,
flatulence, eczema, loss of appetite, catarrh, flu, asthma, bronchitis
and sore throat. Also, it stimulates the production of menstrual

blood, gastric juices, and white blood cells. It regenerates the
skin cells, thus it assists in the healing of wounds. Moreover, the
myrrh possesses antifungal properties, thus it can treat athlete’s
foot and thrush of vagina '!.

The oleo-gum-resin of F. assa-foetida has different names in
different countries: heeng or hing in India; anghouzeh, khorakoma
and anguzakoma in Iran; asafoetida in most of European countries
and Russia; awei in China. In most Arabian Gulf countries, it is
called “hilteet” >!% 13, The main three components of asafoetida
are resin (40-46%), gum (25%) and essential oil (10-17%).
Asafoetida has a strong characteristic odor despite the exotic
smell, which is similar to rotten garlic; it has been used in ancient
times as a medicine for its remarkable effect in treating several
diseases, such as, intestinal, stomach pain, hysteria, various
cramps, whooping cough and chronic inflammation of the
trachea'*’. Recently, various researchers found that asafoetida
can heal other diseases like diabetes, hypertension, gastric
ulceration and prevent cancer !, Moreover, asafoetida has been
reported to be used as antioxidant, antiviral, molluscicide,
antifungal and antibacterial 1-°. In China, asafoetida is used as a
vermifuge by taking the boiling plant orally .

In general, all of these three oleo-gum-resin types are the most
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common traditional medicines used in Saudi Arabia to treat many
symptoms such as stomach ache, bloating, weak digestion,
gingivitis and mild flu 222, Accordingly, this study aimed to
compare the antibacterial activity of these three oleo-gum-resin
types and their phytochemical components.

Materials and Methods
Oleo-gum-resin material: Arabian luban, myrrh and hilteet were

purchased from a special shop selling folk medicine in Dammam,
Saudi Arabia.

Oleo-gume-resin extract preparation: Arabian luban, myrrh, and
hilteet were cleaned and finely grinded to a powder using the
blender. Of each oleo-gum-resin material three concentrations of
20%, 40%, and 60% were prepared by weighing 5, 10 and 15 g,
respectively. All the weighed materials were transferred separately
in flasks of 500 mL and 25 mL of ethanol (80%) and distilled water
were added to each flask. All the flasks were placed in a shaker at
300 rpm at 18°C for three days. The mixtures were filtered using
bacterial filters. The filtrates were kept at 4°C until use .

Qualitative phytochemical analysis: The detection of
phytochemical components was performed using standard
procedures 2*. Alkaloids were detected by transferring 2 mL of the
oleo-gum-resin extract to 10 mL of HCI (1%) and heated on a
steam bath for 30 min. The mixture was filtered and 3 drops of
Wager’s reagent was added to 2 mL of the filtrate. The appearance
of reddish brown color indicated a positive result. For detection
of sterols to 2 mL of the oleo-gum-resin extract 2 drops of
concentrated H,SO, were added and a reddish brown ring was
formed at the interface indicating a positive result. To detect the
tannins 0.5 mLof the oleo-gum-resin extract was transferred to 10
mL of distilled water and 0.5 mL of 1% CHOPb was added, the
formation of gelatinous texture indicated a positive result. To
detect the flavonoids, 1 mL of oleo-gum-resin extract was
transferred to 2 mL of 2 % of NaOH. If yellow color appears, afew
drops of 4% HCI were added and when the yellow color vanishes,
the result is positive. To detect the terpenoids, 3 mL concentrated
HZSO , was added to 2 mL of the oleo-gum-resin extract, the mixture
was heated for 2 min, the appearance of grayish color indicated a
positive result. To detect the saponins, 5 mL of the oleo-gum-
resin extract was shaken for 5 min using vortex mixer, the formation
of a 2 cm layer of foam which stayed for nearly half an hour
indicated a positive result.

Tested bacteria. Two Gram-negative bacteria (Escherichia coli
ATCC35218 and Pseudomonas aeruginosa ATCC27853) and two

Gram-positive bacteria (Staphylococcus aureus ATCC29213 and
Streptococcus pyogenes ATCC19615) were used. All the bacteria
were provided by the King Fahd Hospital of the University, Al
Khobar, Saudi Arabia.

Screening of antibacterial activities: The agar well diffusion
method was used ». One millilitre of tested bacteria age 18-24 h
(standardized inoculums 1-2x10” CFU/mL 0.5 McFarland standard)
was transferred to Petri dishes and nutrient agar (15 mL) were
poured. The media were left to harden; wells were made by using
5 mm bore and each well was filled with 50 pL of the oleo-gum-
resin extracts. The inoculated Petri dishes were left in the
refrigerator for almost 1 hour for proper pervasion of the oleo-
gum-resin extracts and the Petri dishes were incubated at 37°C for
24 hours. The water and ethanol without the oleo-gum-resin
extracts were used as the negative control and bacterial antibiotic
streptomycin 10 pg was used as the positive control. The inhibition
zones around each well were measured in millimetres. All the
experiments were made in triplicate.

Determination of Minimum Inhibitory Concentration (MIC):
The oleo-gum-resin extracts that demonstrated higher inhibition
zones than the positive control were selected for this test. MIC
test was determined by 2-fold dilution assay 2 and MICs were
read in pg/mL after 18-24 hours of incubation at 37°C. All the
experiments were made in triplicate.

Statistical analysis: One-way ANOVA SPSS Version 17.0 7 was
used to compare the antibacterial activity of the oleo-gum-resin
extracts and the significance was examined at p<0.01.

Results and Discussion
The phytochemical analysis indicated that sterols, alkaloids and
terpenoids existed in all B. carterii, C. myrrha and F. assa-foetida
oleo-gum-resin extracts. Tannin appeared only in ethanol extracts
and saponin only in water extracts. Flavonoid appeared in C.
myrrha and F. assa-foetida extracts in both solvents and was
absent in B. carterii extract (Table 1). This result was in agreement
with other studies reporting that plants contain secondary
metabolic products 2252, All the secondary metabolites found in
B. carterii, C. myrrha and F. assa-foetida could harm the
microorganisms in different ways. Dufourc *° reported that plant
sterols can badly affect bacterial growth and metabolism. Tannin
can combine with minerals and polymers causing either direct
inhibition to the microbes by interfering with the cell walls,
membranes and/or extracellular proteins or indirect inhibition by
preventing the microbe from the utilization of nutrients in the

Table 1. Phytochemical components in 60% concentration extracts of B. carterii, C. myrrha

and F. assa-foetida.

Oleo-gum-resin extract Steroid Tannin Alkaloid Flavonoid Terpenoid Saponin
a ethanol + + + - + -
B. carterii
water + + - + +
ethanol + + + + + -
C. myrrha
water + + + + +
) ethanol + . + + + -
F. assafoetida
water + + + + +

+, present. -, absent.

36 Journal of Food, Agriculture & Environment, Vol.15 (3&4), July-October 2017



media3'*2, The alkaloid is able to inhibit the translation process in
several microorganisms *. Flavonoid depolarizes the membrane
and inhibits the DNA, RNA, and protein synthesis **. Terpenoids
disrupt the bacterial membrane *. Saponins influence the
permeability of the microorganisms’ membrane due to their
surfactant properties .

To the best of our knowledge, there is no study that compares
the antibacterial activity of the oleo-gum-resin extracts of B.
carterii, C. myrrha and F. assa-foetida. Table 2 clarified that the
B. carterii, C. myrrha and F. assa-foetida extracts varied in their
inhibitory activity on the tested bacteria. The Gram negative
bacteria E. coli and P. aeruginosa were resistant to all the
concentrations of water and ethanol extracts of B. carterii resin.
These results were not in agreement with Al-Kuraishy ez al. ¥’ that
alcoholic extract of B. carterii inhibits the growth of E. coli and P.
aeruginosa. The difference in the results may be attributed to the
solvent type, concentrations or extraction method. Moreover, E.

coli and P. aeruginosa appeared sensitive to the highest
concentration of water and ethanol extracts of C. myrrha at 60%
and F. assa-foetida at 40% and 60%. The results showed that F.
assa-foetida had the highest inhibitory effect on the test Gram
negative bacteria followed by C. myrrha. This finding is in
agreement with Al-Abbasi * that the F. assa-foetida gum extract
is significantly higher than the myrrh gum extract in the inhibitory
effect against E. coli, S. aureus and S. pyogenes. However, B.
carterii had no inhibitory effect on the test and Gram negative
bacteria.

The results showed that Gram positive S. aureus was the most
sensitive bacterium that was inhibited by all the concentrations
of the three oleo-gum-resin water and ethanol extracts. However,
S. pyogenes was inhibited by only high concentrations (40% and
60%) of the water and ethanol extracts of all the three oleo-gum-
resin types. The results indicated that oleo-gum-resin of C. myrrha
and F. assa-foetida possess a broad spectrum effect that inhibited

Table 2. Antibacterial activity of water and ethanol extracts of B. carterii, C. myrrha and F. assa-foetida resin by

using the agar well diffusion method.

Zone of inhibition (mm)+ Standard Deviation

Treatments E. coli ATCC | P. aeruginosa |S. aureus ATCC| S. pyogenes Significance
35218 ATCC 27853 29213 ATCC 19615 (p<0.01)
3 5| 20% R* R 3.5+0.5 R 0.000
5 § 40% R 4.8+0.3 42403 0.000
58
= = & 60% R R 6.5+0.5 6.2+0.3 0.000
S 5| 20% R R 4.2+0.3 R 0.000
S g S
3 g 40% R R 6.2+0.3 5.7+0.3 0.000
£ 38| 60% R R 8.0£0.5 7.240.3 0.000
5 5| 20% R R 3.8+0.3 R 0.000
EE
5 2] 40% R R 5.7+0.3 4.6+0.3 0.000
Lo
< g
£ Z 3| 60% 3.220.3 3.840.3 8.2+0.3 6.320.3 0.000
~
=
s 5 | 20% R R 4.7+0.3 R 0.000
&) g .S
3 2| 40% R R 6.2+0.3 5.7+0.8 0.000
£ 38| 60% 42+0.3 5.0+0.5 8.2+ 0.8 7.1+0.3 0.000
3 5| 20% R R 3.8+0.3 R 0.000
2 E
S 2| 40% 42103 5.040.5 5.7+0.3 4.8+0.3 0.006
L o
= < g
S Z 3| 60% 5.3+0.3 6.2+0.3 7.3+0.3 5.8+0.3 0.000
S
S
S 5 | 20% R R 47403 R 0.000
S s o
<Y ==
< E| 40% 42+0.3 3.7+0.6 7.8+0.6 6.2+0.3 0.001
()
R
m | 60% 4.5+0.5 6.320.6 9.2+0.3 7.740.3 0.000
Negative Water R R R R ND**
Control Ethanol R R R R ND
Positive Streptomycin R 5.0£0.3 7.020.7 6.0+0.5 ND
Control 10 ug

#R, resistant. **ND, not identified
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both the Gram positive and Gram negative bacteria, despite the
cell wall structure differences between the two groups that make
the Gram negative more resistant to the external effects than the
Gram positive *. B. carterii resin extracts showed a narrow
spectrum towards the Gram-positive bacteria. Significant
differences (P<0.01) were found between the oleo-gum-resin
extracts.

These results are in agreement with the previous study *° that a
methanolic extract of C. myrrha was significantly active against
the Gram positive bacteria while variable effects were found against
the Gram negative bacteria. Also, Patil er al.?® found that ethyl
acetate, ethanol and methanol extracts of F. assa-foetida had
significant antibacterial activity against both the Gram positive
and Gram negative bacteria.

The results showed that the inhibition capability increased by
increasing the concentrations of the oleo-gum-resin extracts; this
finding is in agreement with earlier research *-42, The solvent type
significantly affected the inhibitory potential of the oleo-gum-
resin extracts, which result is in agreement with previous studies®
43

Interestingly, the highest concentration of the water and ethanol
extracts of C. myrrha and F. assa-foetida resin outperformed
streptomycin (10 pg) against pathogenic bacterium E. coli. This
may be due to the increased concentrations of the effective
secondary metabolisms. Moreover, this implies that E. coli can
get rid of the harmful effect when the concentration of the extract
is low. Therefore, identifying the ideal inhibitory concentration of
the plant extracts is important. The MICs of the C. myrrha and F.
assa-foetida extracts were found to have a remarkable inhibitory
effect against both the Gram negative and Gram positive bacteria,
whereas the MIC of B. carterii only inhibited the growth of the
Gram positive bacteria S. aureus and S. pyogenes at a MIC value
of 12.5 and 25 pg/mL, respectively (Table 3). Moreover, the ethanol
and water extracts of C. myrrha and F. assa-foetida resin showed
the highest inhibitory effect on S. aureus and S. pyogenes at
MICs value of 3.125 and 6.25ug/mL, respectively. Both extracts of
C. myrrha and F. assa-foetida inhibited E. coli and P. aeruginosa
at MICs value of 12.5pug/mL. The present results suggested that
the plant extracts of C. myrrha and F. assa-foetida were more
effective than B. carterii against the tested bacteria.

Table 3. Minimal Inhibitory Concentration (MIC) pg/ml of
60% concentrations of water and ethanol extracts
of B. carterii, C. myrrha and F. assa-foetida.

Plant extracts

Test bacteria Ethanol Water
extract extract
B. carterii
E. coli ATCC 35218 ND ND*
P. aeruginosa ATCC 27853 ND ND
S. aureus ATCC 29213 12.5 12.5
S. pyogenes ATCC 19615 25 25
C. myrrha
E. coli ATCC 35218 12.5 12.5
P. aeruginosa ATCC 27853 12.5 12.5
S. aureus ATCC 29213 3.125 3.125
S. pyogenes ATCC 19615 6.25 6.25
F. assafoetida
E. coli ATCC 35218 12.5 12.5
P. aeruginosa ATCC 27853 12.5 12.5
S. aureus ATCC 29213 3.125 3.125
S. pyogenes ATCC 19615 6.25 6.25

*ND, not identified

Conclusions

This study revealed that C. myrrha and F. assa-foetida oleo-gum-
resin extracts were more effective than B. carterii extracts against
the tested bacteria. Also, the increase in the concentrations of the
tested oleo-gum-resin extracts accompanied by an increase in the
inhibitory capacity. The solvent type may be an important factor
in enhancing the inhibitory capacity of the oleo-gum-resin
extracts.
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