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Abstract
This research was interested in studying the anti-bacterial activity by the natural products separated from the crude frankincense
resin of Boswellia serrata, as a number of fatty acids have been separated (Myristate, Palmatic, Oleic, Linolic, Arachidate,
Arachidatenate and Lignocerate) were separated by the GLC device from chloroformic extract. The following phenolic
compounds were also separated in their free form Kaempferol, Qurcetine, Epigene, Gallic acid, Catechin by HPLC device from
methanol extract. Four different concentrations of separated active compounds were prepared (100, 75, 50, 25 mg/ml) and then
tested their anti-bacterial efficacy for two types of bacteria that gram positive Bacillus subtilis, Streptococcus pneumoniae
and a one type of gram negative Proteus vulgaris. The inhibition zoon was measured in comparison with the ciprofloxacin
antibiotic as positive control and at a concentration (5µg/ml). The test results showed a different inhibitory efficacy of the
phenols and fatty acids separated from the plant against the bacteria used in the study and by using the Disc Diffusion
Method and the result Show that for phenols had a higher inhibitory effect than the fatty acids against the bacteria used and
compared with the standard antibiotic.
Key words: Boswellia serrata, Natural Products, GLC and HPLC analysis, Antibacterial Activity, Ciprofloxacin.

Introduction
Medicinal plants contain active compounds that are
natural products of the metabolism process within the
plant and are of medical importance for treating many
diseases that affect humans, especially infections caused
by bacterial infections. (Dalirsani, et al., 2011 and AlDulayymi, 2014). Plant antimicrobials are an important
factor in eliminating pathogenic bacterial infections
(Gibbons, 2008). Many researchers stressed the need to
support the chemical treatment system with active
substances separated from plants to treat diseases
(Archana and Abraham, 2011). Researchers continued
their efforts to interest in separating and diagnosing active
compounds from medicinal plants and studying their
antibacterial activities (Stavri, et al., 2007; Mahalingam,
et al., 2011 and Ismail, et al., 2014). Frankincense resin
is extracted from the Boswellia serrata tree scattered
in the Arabian Peninsula, northern Somalia, Ethiopia and
Iraq and is used as an incense due to its sweet aroma
(Banno, 2006).
Frankincense resin is extracted from the tree by
making a wound or an incision in its bark that appears
*Author for correspondence : E-mail : drfatimah@ntu.edu.iq

like milk or resin and which dries out and appears in a
brown olibanum (Ismail, et al., 2014). Boswellia serrata
tree gum and resin extract is used to treat many bacterial
and fungal infections (Weckesser, 2007). It is also used
to treat cancerous diseases, as many studies have proven
its effectiveness against human leukemia (Ernst, 2008
and Mohammed Aman, et al., 2010).
Frankincense resin is used in the treatment of many
diseases as it strengthens the heart and brain and treats
forgetfulness and blood diarrhea as it treats arthritis and
other infections due to its work to regulate the production
of immune cytokines and also contains cortisone inhibiting
inflammation, which does not have side effects such as
that caused by the industrial cortisone (Banno, 2006;
Langmead, 2006 and Chevrier, 2005).
Several research studies have confirmed that the
Boswellia serrata tree resin contains fatty acids,
especially what has been separated in this current study,
Such as Myristate, Palmatic, Oleic, Linolic, Arachidate,
Arachidatenate, and Lignocerate. It was diagnosed with
GLC-MAS device and which has proven its anti-bacterial
effectiveness (Ahmed, et al., 2015 and Yuan, et al.,
2006). And also demonstrated that Boswellia serrata
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tree resin contains phenolic compounds such as Thujene,
Camphene, -Pinene, Myrcene, Limonene, M-cymene
and cis-verbenol and that has proven its effective
antibacterial and this was confirmed by researchers
(Ayub, et al., 2018).

and Technology in Baghdad, with a device of Japanese
origin. This technique was used to diagnose fatty acids
based on the retention time (Rt) values for the extracted
samples compared to the standard retention time.

Materials and Methods

Use the HPLC device to diagnose free separated
phenols with purified by filters with a diameter of 0.1
Micrometer and the column used C18-ODS wavelength
of 360 nm, measured at the Ministry of Science and
Technology in Baghdad.

The Preparation of Plant Extracts Using Continuous
Soxhlet Apparatus
Using the Soxhlet system, the chloroform and
methanol extract were prepared and extracted according
to the boiling point of each solvent as 100g of frankincense
resin was weighed and placed in the device at a rate of
20 hours extraction until the solvent became colorless
and then the second solvent was applied in the same
way and then concentrated extracted with a rotary
evaporator at 45°C. Samples are then kept in the
refrigerator in dark conditions until use (Harbone, 1984
and Al-Dulayymi, 2014).

High Performance Liquid Chromatography (HPLC)

Antimicrobial activity
Isolates were taken from the bacterial bank at the
University of Mosul, as bacterial pathogens were selected
that were pathogenic to humans, gram positive such as
Bacillus subtilis, Streptococcus pneumoniae, and one
gram negative such as Proteus vulgaris, the bacterial
isolates were kept at 4°C in the center of the nutrient
broth.

Saponification

Determination of antimicrobial activity

In the saponification process, the fatty acids are
separated and in basic media (Arthur, 1972), as 5g of
chloroform extract to frankincense resin was added and
50 ml of KOH was added and left for 90 min by refluxed
and at a temperature not exceeding 100°C. After cooling,
add distilled water by 50ml and then separate the solution
aqueous about fat from non-adhesion by adding 25ml
ether by suppurating funnel. Then we took the extract
that contains the fatty acids and added concentrated
sulfuric acid to reach PH = 2. Then we get the free fatty
acids with the ethereal, The product is then esterified
from fatty acids to decrease the polarity and increase its
volatility in the GLC diagnostic apparatus (Loury, 1967
and Sultan, et al., 2020a).

The bacterial suspension was prepared under sterile
conditions and to obtain young and newly developed
colonies and incubated at 37°C for 24 hours, then the
bacterial suspension was diluted by normal slain and
compared with McFarland solution 108 cells/cm3, spread
the bacterial suspension uniformly with a sterile (L) penis
in the Hinton agar medium and while the spread the
bacterial is impregnated in the medium, filter disc
saturated with active compounds separated from crude
gum are prepared as the filter paper disc are of 6 mm
diameter and Watmann No. 1 as four concentrations of
separated active compounds were prepared, Which 25,
50, 75, 100 mg/cm3, the filter paper disc were saturated
at a rate of 0.1cm3 (Miladinovic, 2000 and Sultan, 2018).

Acid hydrolysis

The experiment was carried out with three replications
for each extract and each bacterium, as the saturated
disc were installed in the medium and under complete
sterilization conditions and incubated for 16 hours at a
temperature of 37°C. The damping inhibition zoon
measured by millimeters and by means of a titration
instrument. DMSO solution was used without using the
extract as a negative control sample. (Djipa, et al., 2000;
Nascimento, et al., 2000 and Sultan, et al., 2020b).

The free phenols were separated from the crud
methanol extract and by the acid hydrolysis process, as
50 ml of HCL was added to 10g of the methanol extract
of the frankincense resin and by refluxed the phenols
were obtained and after the solution cooled, the ethyl
acetate was used in suppurating funnel to isolate the
organic layer from the layer Aqueous, then the ethyl
acetate is evaporated with a rotary evaporator to obtain
free phenols, and then kept in a cooled dark condition
until diagnosis (Harborne 1998 and Sultan, et al., 2020a).
Diagnosis of fatty acids
Gas Liquid Chromatography (GLC) was diagnosed
with fatty acids and by comparing Retention time (Rt) of
the extract sample with standard fatty acids, the
measurement was performed at the Ministry of Science

Inhibition results were compared with the
ciprofloxacin (5µg/ml) antibiotic as a control sample. The
data were analyzed statistically using the Duncan test
with a p0.01 level and by applying the SAS program
between the averages and knowledge of the differences
between them.
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Results and Discussion
Diagnosis of some fatty acids by Gas-liquid
chromatography GLC
The fatty acids of the frankincense resin extract were
diagnosed with GLC technique. GLC-chromatograms and
extractor retention time were obtained within the
apparatus and compared with standard compounds. The
concentration of each fatty acid inside the extract was
also known.
The following fatty acids were diagnosed: (Myristate,
Palmatic, Oleic, Linolic, Arachidate, Arachidatenate,
Lignocerate), as table 1 and Fig. 1 indicated the rotation
time of each of them.
As shown in table 1 and Fig. 2 the ratios of the fatty
acids diagnosed with the GLC device separated from
the chloroformic extract after its saponification are from
the highest concentration to the lowest concentration
(Palmatic 0.129, Myristate 0.119, Lignocerate 0.114,
Lenolic 0.026, Arachidatenate 0.008, Oleic 0.007). It also
showed the retention time and concentration of each fatty
acid separated from Olibanum.
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The results of the current study showed that Olic
acid is present with the lowest percentage of 0.007 and
that Palmatic acid is present with the highest percentage
of 0.129 and then the rest of the separated fatty acids
follow (Yuan, et al., 2006).
Several researchers have confirmed that the
Boswellia serrata plant contains fatty acids, among which
Oleic acid, Linoleic acid, Arachidic acid, Arachidonic acid,
Palmitic acid and Lauric acid (Ahmed, et al., 2015; Ayub,
et al., 2018 and Yuan, et al., 2006).
Chloroforme extract also contained Omega of type
6 and 9, which has a role in antibacterial activity. It also
has a high effectiveness in strengthening the immune
system, reducing cholesterol and repairing body tissues
(Ikuyma, et al., 2007 and Sultan, et al., 2020a).
Diagnosis of some free phenols with high
performance liquid chromatography HPLC
The acid hydrolysis process was performed on the
methanol extract of frankincense resin and some free
phenols were separated and diagnosed with HPLC,
which showed a difference in the content of methanol

Table 1: The Ret. time of standard and extract fatty acid by GLC analysis.
Standard

Fatty acid
yristate
Palmatic
Oleic
Lenolic
Rt min Conc. Rt min Conc. Rt min Conc. Rt min Conc.
15.578
17.785
20.731
21.959
Extract 15.566 0.119 17.655 0.129 20.759 0.007 21.921 0.026

Arachidate
Rt min Conc.
23.755
23.772 0.107

Arachidatenate
Rt min Conc.
24.407
24.330 0.008

Lignocerate
Rt min Conc.
29.456
29.430 0.114

Table 2: The Ret. time of standard and extract phenolic compounds by HPLC analysis.
Standard

Extract

Gallic acid
Rt min
Conc.
4.79
4.736
41.2

Catechin
Rt min
Conc.
6.04
6.044
5.2

Fig. 1: GLC analyses of standard fatty acid.

Epigene
Rt min
Conc.
8.07
8.080
11.3

Phenolic
Quercetin
Rt min
Conc.
11.90
11.996
4.7

Kaempferol
Rt min
Conc.
13.75
13.772
8.6

Fig. 2: GLC analyses of extract fatty acid.
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extract of phenols, with concentrations, retention time
and sub-curve space different from each other, as follows:
(Gallic acid 4.736, Epigene 8.080, Kaempferol 13.772,
Catechin 6.044, Quercetin 4.7) as shown in table 2 and
Fig. from 3 and 4.
The results of the current study agreed with the results
of the researcher Ayub, et al., 2018 in the frankincense
resin Boswellia serrata plant containing free phenols
Fig. 4: HPLC analyses of extract phenolic compounds.
Garlic acid

used in the treatment of many diseases that affect humans,
especially alleviating the symptoms of arthritis, and this
is due to its anti-inflammatory properties. The researcher
Ismail, et al., 2014 also confirmed that the Boswellia
serrata plant contributes to treating asthma, fighting
cancerous diseases and improving bowel function (Sultan,
et al., 2020b and Sultan, 2018).

Catechin

The effect of the chemical compounds separated
from frankincense resin on some pathogenic bacteria and
by using an sensitivity test (disc diffusion).

Epigene

Use the sensitivity test (disc diffusion) to find out the
effect of the effective chemical compounds against some
positive and negative germs, as the extract contained free
phenols and different concentrations with somewhat
higher effect than the fatty acid extract against the
pathogen bacteria used in the study and compared with
the antibiotic ciprofloxacin as shown in table 3 and Pictures
(1 + 2).
It was the highest effect of fatty acids against a
bacterium Bacillus subtilis with a diameter of 18 mm
inhibition, the effect was higher than the standard
antibiotic, the highest effect of free phenols was 22 mm
against Streptococcus pneumoniae.

Quercetin

It is also the highest effect of the antibiotic under
study, the inhibitory effect is due to the separated chemical
compounds as many researchers the role of fatty acids
in getting rid of microorganisms and the resulting infection
Table 3: Antimicrobial efficacy of chemical composition of
Boswellia serrata extract (mm).
CheConcentration (mg/c3) /
mical
Zone inhibition in (mm)
Compo- 100 75 50 25 Ciprofloxasition
cin (5µg/ml)
Bacillus
F
18 15 10 8
15
subtilis
ph
20 16 13 10
Streptococcus
F
22 12
8
18
pneumoniae
ph
14 11
9
Proteus
F
12 8
10
vulgaris
ph
14 12
9
Microorganism

Kemferol

Fig. 3: HPLC analyses of standard phenolic compounds.

F = Fatty acid, PH = Phenolic Compound.
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Photos (1+2): Antibacterial effect of A. fatty acids agents Bacillus subtilis.
B. Phenolic compounds agents Proteus vulgaris.

from (Ali, et al., 2008 and Ahmed, et al., 2015).

Pathogenic Microorganism”. Ph.D. Thesis, College of
Education for Pure Science, University of Mosul, 51-56.

Fatty acids also affect the energy complex by
changing the oxygen pathway and thus cell destruction
The bacterium, in addition to the inhibition of a large
number of vital components of the bacterial cell and this
was confirmed by researchers (Yuan, et al., 2006 and
Abd Emaged, et al., 2009).

Ali, N.A.A.W., M. Wurster, N. Arnold, A. Teichert, J. Schmidt,
U. Lindequist and L. Wessjohann (2008). Chemical
Composition and Biological Activities of Essential Oils
from the Oleogum Resins of Three Endemic Soqotraen
Boswellia Species Rec. Nat. Prod., 2(1): 6-12.

The results of the study are consistent with the findings
of the researchers, Ahmed, et al., 2015 in the ability of
phenolic compounds to treat bacterial infections and the
resulting diseases By inhibiting metabolic reactions by
affecting the enzymes of these reactions, they interfere
with proteins and lead to denaturation protein that stops
the biological activities of the bacterium and its death
(Williams and Lewis, 2011).

Arthur, I. Vogel (1972). “Practical organic chemistry including
qualitative organic analysis, 3rd edition, 445.

References
Abd El-Mageid, M.M., N.A. Salma, M.A.M. Saleh and H.M.
Abo Taleb (2009). Antioxidant and Antimicrobial
characteristics of red and brown Algae extracts. Conference
or recent technologies in Agriculture.
Ahmed, H.H., A.A. Abd-Rabou1, A.Z. Hassan and S.E. Kotob
(2015). Phytochemical Analysis and Anti-cancer
Investigation of Boswellia serrata Bioactive Constituents
In Vitro. Asian Pacific Journal of Cancer Prevention,
16:.
Al-Dulayymi, F.I. (2014). “Separation and Identification of Many
Natural Products from Some Flowers of Medicinal Plants
and Their Biological and Synergistic effects with Isolated
Phenazine from Pseudomonas aeruginosa Against Some

Archana, S. and J. Abraham (2011). Comparative analysis of
antimicrobial activity of leaf extracts from fresh green tea,
commercial green tea and black tea on pathogens. J. Appl.
Pharma Sci., 1(8): 149-152.

Ayub, M.A., M.A. Hanif, R.A. Sarfraz and M. Shahid (2018).
Biological activity of Boswellia serrata Roxb. Oleo gum
resin essential oil: effects of extraction by supercritical
carbon dioxide and traditional methods. International
Journal of Food Properties, 21(1): 808-820.
Banno, N., T. Akihisa, K. Yasukawa, H. Tokuda, K. Tabata, Y.
Nakamura, R. Nishimura, Y. Kimura and T. Suzuki (2006).
Anti-inflammatory activities of the triterpene acids from
the resin of Boswellia carterii. J. Ethnopharmacol., 107:
249-253.
Chevrier, M.R., A.E. Ryan, D.Y. Lee, M. Zhongze, Z. Wu-Yan
and C.S. Vi (2005). Boswellia carterii extract inhibits TH1
cytokines and promotes TH2 cytokines in vitro. Clin Diag
Lab Immunol., 12: 575-580.
Dalirsani, Z., M. Adibpour, M. Aghazadeh, M. Amirchaghmaghi,
F. Falaki, P.M. Mozafari and F.M. Hamzei (2011). In vitro
Comparism of inhibitory activity of 10 plant extracts against
Candida albicans. Aust. J. Basic. Appl. Sci., 5(5): 930-

5224

Fatimah I. Sultan

935.
Djipa, C.D., M. Delmee and J. Quetinleclerca (2000).
Antimicrobial activity of bark extracts of Syzygium jambos
L. Alston (Myrtacease). J. Ethnopharmacology, 71: 307313.
Ernst, E. (2008). Frankincense: systematic review. BMJ, 337:
a2813.
Gibbons, S. (2008). Phytochemicals for bacterial resistanceStrengths, weaknesses and opportunities. Planta Medica.,
74: 594-602.
Harborne, J.B. (1984). Phytochemical Methods. 2 nd ed.,
Chapman & Hall.
Harborne, J.B. (1998). Phytochemical Methods. 3 rd ed.,
Chapman & Hall.
Ismail, Sh.M., S. Aluru, K.R.S. Sambasivarao and B. Matcha
(2014). Antimicrobial activity of frankincense of Boswellia
serrata. Int. J. Curr. Microbiol. App. Sci., 3(10): 10951101.
Langmead, L. and D.S. Rampton (2006). Complementary and
alternative therapies for inflammatory bowel disease.
Aliment Pharmacol Ther., 23: 341-349.
Loury, M. (1967). A general method for rapid conversion of fats
to methyl esters. Rev. France. Corps. Gras., 14: 383-9.
Mahalingam, R., V. Ambikapathy and A. Pauneerselvam (2011).
Studies on antifungal activities of some medicinal plants
against Ceratocystis paradoxa causing pineapple disease
work. J. Sci. Tech., 1(7): 10-13.

Okuyma, H., I. Yuko, S. Yueji, H. Tomohito and E.M. William
(2007). “Fatty acids effectively prevent coronary heart
disease and other late-onset diseases: the excessive linoleic
acid syndrome. World review of Nutritional dietetics 96
(prevention of coronary heart disease). 83-103 Karger doi
10.11591000097809.
Pateln, B. and K.C. Patel (2014). Antibacterial activity of
Boswellia serrata roxb. ex colebr. ethanomedicinal plant
against gram negative UTI pathogens life sciences leaflets
free download issn 2277-4297 (print) 0976-1098 (online).
Stavri, M., L.J.V. Piddock and S. Gibbon (2007). Bacterial efflux
pump inhibitors from natural sources. J. Antimicrob.
Chemother., 59: 1247-1260.
Sultan, F.I. (2018). Chromatographic Separation and
Identification of Many Fatty acids and Phenolic
Compounds from Flowers of Celosia cristata L. and Its
Inhibitory Effect on Some Pathogenic Bacteria. Australian
Journal of Basic and Applied Sciences, 12(7): 25-31.
Sultan, F.I., A.A. Al-Farha and Shaaban Ibtisam (2020a).
Separation and identification of some fatty acids and
phenolic compounds from Portulaca oleracea L. and
study their biological effect on two types of pathogenic
bacteria. AJAB 2020-02-119 was accepted May 2020.
Sultan, F.I., A.Ch. Khorsheed and A.M.S. Khalel (2020b).
Separation of four fatty acids and two phenolic compounds
from Camellia sinensis using chromatographic techniques
and evaluated their antibacterial activity. Eurasia J. Bio.
Sci., 14(1): e-ISSN1307-9867).

Mohammed Aman, Ravishankar Rai, V. Pradeepa and V. Samaga
(2010). Antimicrobial and Phytochemical Screening of
Boswellia serrata Roxb., Rhus mysorensis Heyne,
Strychnos potatorum Linn. F. and Schefflera stellata
Gaertn. Medicinal and Aromatic Plant Science and
Biotechnology, 4(1): 69-72.

Weckesser, S., K. Engel, B. Simon-Haarhaus, A. Wittmer, K.
Pelz and C.M. Schempp (2007). Screening of plant extracts
for antimicrobial activity against bacteria and yeasts with
dermatological relevance. Phytomedicine, 14: 508-516.

Nascimento, C.F., J. Locatelli, P.C. Freitas and G.L. Silva (2000).
Antibacterial activity of plant extracts and phytochemicals
on antibiotic resistance bacteria. J. Microbiol., 31: 247256.

Yuan, G., M.L. Wahlqvist, H. Guoqing, M. Yang and D. Li (2006).
Natural products and anti-inflammatory activity Asia Pac.
J. Clin. Nutr., 15(2): 143-152.

Williams, D. and M. Lewis (2011). Pathogenesis and treatment
of oral Candidiasis. J. Oral Microbiol., 3: 5771-5782.

