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The benzoin resin is used extensively in traditional medicine for its many reported
therapeutic properties. The essential oils of three different types of benzoin resin were
extracted using the traditional method in this study. The yield of essential oils of the white,
red and gray types of resin was 1.01, 0.92 and 0.54%, respectively. The obtained extracts
were tested against two types of pathogenic bacteria, Staphylococcus aureus and Escherichia
coli. The tests showed that essential oil of gray type resin is effective against both Escherichia
coli (14 mm) and Staphylococcus aureus (11 mm). The antioxidant activity has been also
evaluated to compare the efficiency of different type of resin with DPPH- assay. In the DPPH-
system, the antioxidant activity of the red resin extract (0.01 pg/mL) was superior to that of
the white (27.32 pg/mL) and gray (42.90 pg/mL) extracts, with ICso values, respectively.
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1. Introduction

The discovery of many therapeutic agents from the natural
sources has raised the international interest in the medicinal
plant at the national and international levels. The recommend-
dations of the medical and pharmaceutical conferences held in
recent years, call for the need to reduce the consumption of
synthetic drugs, and to return to medicinal plants and interest
in them as a safe source for the manufacture of medicines
[1,2]. Several studies on the use of these biologically active
compounds from natural sources (plats, microbial cultures,
etc) as substitutes for many synthetic materials have been
considered due to both antioxidants and antimicrobial
activities [3]

Due to the importance of medicinal plants, we have chosen
the benzoin resin as a subject of this study because of its
widely popular uses and past scientific studies of its thera-
peutic properties. An investigation was conducted to test the
antibacterial and antioxidant efficacies of some resin plants
with the ultimate aim to develop plant based drugs for the
management of diseases caused by pathogenic bacteria and
free radicals.

2. Experimental
2.1. Samples

Benzoin is the resin of various species of Styrax trees
(Styracaceae). Styrax (Styrax tonkinensis, Styrax benzoides) is a
species of tree native to Asian. Common names for the tree
include, gum benjamin tree, loban, luban Jawi, Al-Jawi,
kemenyan, onycha, and Sumatra benzoin tree. Three types
(Red, gray and white) of resin of Styrax was obtained from the
herbal shop of the city of Touggourt, Algeria (March 2017).

2.2. Extraction of essential oils

Essential oil extracts can be obtained by several methods
such as water distillation, water vapor distillation, cold
pressing extraction or extraction by organic solvents. In this
study, we extracted essential oils of resin in a conventional
way to obtain high quality oil at the same time inexpensive.
The essential oils were extracted using the traditional method
by placing 510 g of resin in a pot made of clay. Pot was closed
with a special lid filled with cold water, set on fire and left for
more than four hours, taking into account the change of water
each time.
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Figure 1. The yield of essential oils extracted from three types of resin.
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Figure 2. Inhibition diameters of E. coli in terms of concentrations of essential oils of resins.

2.3. Antibacterial activity

After extraction of essential oils of resin, the obtained
extracts was tested for the two types of pathogenic bacteria
Staphylococcus aureus (Gram (+), ATCC 25922) and
Escherichia coli (Gram (-), ATCC 25923). Tests of antimicrobial
activity of essential oils were conducted in the Laboratory of
Microbiology at Sliman Armart Hospital Touggourt, Algeria.
We prepared five concentrates (100, 75, 25, 50 and 5%) for
each extract using ethanol as solvent. The antibacterial activity
test for the essential oil of three types of resin was followed by
the direct method proposed by National Committee for Clinical
Laboratory Standards (NCCLS) for the testing of antibiotics
with the replacement of antibiotics with essential oils [4]

2.4. Antioxidant activity

The antioxidant activity of the resin extracts and the
standard was evaluated on the basis of the radical scavenging
effect of the stable 2,2-diphenyl-1-picrylhydrazyl (DPPH)-free
radical activity by the method of Blois [5]. The stock solution
of crude extracts (2 mg/mL) was prepared by dissolving a
known amount of dry extract in 10% DMSO of ethanol. The
working solution (10, 20, 30, 40 and 50 pg/mL) of the extracts
were prepared from the stock solution using suitable dilution.
Ascorbic acid was used as standard in 1-100 pg/mL solution.
0.1 mM of DPPH was prepared in ethanol and 1 mL of this
solution was mixed with 3 mL of sample solution and standard
solution in test tubes separately in triplicates. These solution
mixtures shanked vigorously, then were allowed to stand at
dark for 30 min and optical density was measured at 517 nm
using UV-VIS Spectrophotometer. Ethanol (3 mL) with DPPH
solution (0.1 mM, 1 mL) was used as blank. Ethanol was used
for base line corrections in absorbance of sample.

The effective concentration of sample required to scavenge
DPPH- radical by 50% (ICso value) was obtained by linear
regression analysis of dose-response curve plotting between
% inhibition and concentrations. The optical density was
recorded and % inhibition was calculated by the formula given
below:

% Inhib. of DPPH activity = ([AbSblank' Astample)/AbSblank) x 100
1)

3. Results and discussion
3.1. Extraction of essential oils

The yields of extractions were calculated according to
weight basis. The highest yield was obtained with white type
(1.01%), followed by red type (0.92%) and gray type (0.54%).
The essential oil yields for three types resin are shown in
Figure 1. This difference in yield can be due to the environ-
ment, heat, moisture, vegetable time of reaping, the age of the
plant and the development of growth [6,7].

3.2. Antibacterial activity

The antibacterial activity of resin extracts was evaluated
against Gram-positive S. aureus and Gram-negative E. coli. The
diameter of the zone of inhibition around the well was measu-
red in millimeter, and the obtained results are presented in
Figure 2 and 3. As can be seen from the Figure 2 and 3,
extracts showed different antimicrobial activity against the
test microorganisms.

The results revealed that the essential oil showed antibac-
terial activity with varying magnitudes, depending on the size
of inoculums and the concentration of essential oil [8-19].
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Table 1. DPPH- ICso (pig/mL) and DPPH- free radical inhibiting activity (%) of red, white and gray type resins and ascorbic acid.

Compound/Resin type Ascorbic acid Gray type White type Red type
Concentration (ng/mL) 10.00 50.00 50.00 50.00
DPPH- free radical inhibiting activity (%) 86.00 31.51 56.87 72.27
ICso (ug/mL) 6.739 42.90 27.32 0.008
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Figure 3. Inhibition diameters of S. aureus in terms of concentrations of essential oils of resins.

Diameter of inhibition zone of essential oil of resins leaves
varied from 6 to 14 mm. The largest zone of inhibition was
obtained for S. aureus with 100 % concentration of essential
oil of gray type resin and the lowest for S. aureus with 50 %
concentration of essential oil. The results showed that the gray
type was more sensitive to S. aureus than E. coli. This finding
was supported by Smith Palmer et al. [20], who found that
some Gram positive bacteria is more sensitive to aromatic oils
than Gram negative bacteria.

Gram-negative bacteria are surrounded by a thin
peptidoglycan cell wall, which itself is surrounded by an outer
membrane containing lipopolysaccharide. Gram-positive
bacteria lack an outer membrane but are surrounded by layers
of peptidoglycan many times thicker than is found in the
Gram-negatives [21-23]. The water-like nature of aromatic oils
is very important and allows them to assemble on the
cytoplasmic membrane of the bacterial cell, producing effects
where the cytoplasmic cell irritation leads to toxicity [5-18].

Belaiche also noted that some essential oils contain objects
that are responsible for the antibacterial properties such as
alcohols, phenols and ketones [24]. We also know previous
reports that the resin oils contain the ammonium and benzoic
acid, a phenolic type that is antioxidant and oxidative. So far,
there is no study that can give us a clear and accurate idea of
the work of essential oils, so it is very likely that each
component of essential oils have a special mechanism of
action, and takes its work in three stages: (i) Attack essential
bacterial wall oils, causing increased permeability and loss of
cellular components, (ii) Acidification within the cell,
disrupting cellular energy production and (iii) Destruction of
genetic material, resulting in the death of bacteria [8-27].

3.3. Antioxidant activity

The antioxidant activity of the obtained essential oils was
evaluated using DPPH-: radical scavenging and the obtained
results are presented in Table 1. The percent DPPH- scaven-
ging activity of aqueous extract ranged from 31.51 to 72.27%.
For comparison, ascorbic acid was used as an oxidative
oxidation. In the DPPH- test system, free radical-scavenging
activity of the red type resin, with DPPH- inhibition value of
72.27%, was superior to those of all tested samples and
positive control ascorbic acid (86.00 %). The essential oil of
the red type resin showed the strongest antioxidant activity
with its significantly smaller ICso values in comparison with

gray and white type resin, being 0.008, 42.90 and 27.32
pg/mlL, respectively.

Antioxidant activity can be explained by the hydrogen
atom’s transport of the hydroxyl group to the phenolic
compounds present in the primary oil. With the free radicals of
DPPH-, the hydrogen atom moves to the latter making it stable.
This reduces the concentration of these free radicals and
decreases the optical density during the reaction time until the
antioxidant capacity of the hydrogen atoms ends. The main
role of compounds as inhibitors of free radicals is mentioned
in many reports [28-30]. The most effective essential oils in
antioxidant activity are phenols and alcohols. Phenolic
compounds can give a hydrogen atom to the free radicals
DPPH-, which causes a decrease in concentration of free
radicals, and also absorption over time. Many researchers
have shown that the inhibitory capacity of plant compounds
on the root of DPPH- has a significant relationship to the
chemical structure [28-31]. The antioxidant efficacy of these
extracts can be correlated with phenolic compounds. The
efficiency of these phenolic compounds as antioxidants
depends on the number of hydroxyl groups associated with
the aromatic ring, as well as their flavonoids content [28-31].

4. Conclusion

Due to the importance of medicinal and aromatic plants in
their biological and therapeutic properties, they have been
used in many applications in various fields in medicine, phar-
macy, cosmetics and agriculture. The aim of this work was the
evaluation of biological activity (antibacterial and antioxidant
activity) of the three types of benzoin resin. We extracted the
essential oils of resins (red, white and gray) by a traditional
method. The antibacterial activity results indicate that the
essential oils have antimicrobial activity on all tested strains,
except for the white type which showed no effect of S. aureus.
The obtained results from this study suggest that red resin
have stronger antioxidant properties than other resins, which
can be attributed to its high content of total phenolics and
flavonoids. As a result, it can be said that some of investigated
resins can be used as a good natural source of antioxidants and
antibacterial agent.

Acknowledgements

We are grateful to Prof. Sekhri Lakhdar, Department of
Chemistry, University of Kasdi Merbah, Ouargla, Algeria or

2018 - European Journal of Chemistry - CC BY NC - DOI: 10.5155/eurjchem.9.4.408-411.1755



Hacini et al. / European Journal of Chemistry 9 (4) (2018) 408-411 411

helpful discussions. Zineb Hacini thanks Mr Boukhari Fouad

and Boussebra Walid for their help during reduction steps.

Disclosure statement ®

Conflict of interests: The authors declare that they have no

conflict of interest.

Author contributions: All authors contributed equally to this

work.
Ethical approval: All ethical guidelines have been adhered.

Sample availability: Samples of the compounds are available

from the author.
ORCID

Zineb Hacini
http://orcid.org/0000-0002-8976-7819
Fatima Khedja
http://orcid.org/0000-0002-3954-0165
Ibrahim Habib
http://orcid.org/0000-0002-8532-2425
Zaouia Kendour
http://orcid.org/0000-0002-5262-1859
Zineb Debba
http://orcid.org/0000-0001-7502-3731

References

[1]. Calsamiglia, S.; Busquet, M.; Cardozo, P. W.; Castillejos, L.; Ferret, A. J.

Dairy Sci. 2007, 90(6), 2580-2595.
[2].  Ekor, M. Front Pharmacol. 2013, 4,177, 1-10.

[3]. Prashant, K. R; Dolly. J; Singh, K. R;; Gupta, K. R;; Watal, G. Pharm

Biol. 2008, 46(12), 894-899.

[4]. National Committee for Clinical Laboratory Standards (NCCLS).
Performance Standards for Antimicrobial Disk Susceptibility tests.
Approved Standard, 7t ed. Wayne, Pa, NCCLS Document M2-A7,

NCCLS, 2000.
[5].  Blois, M. S. Nature 1958, 181, 1199-1200.

[6].  Altemimi, A.; Lakhssassi, N.; Baharlouei, A.; Watson, D. G.; Lightfoot,

D. A. Plants 2017, 6, 42, 1-23

[7]. Wu, N,; Fu, K;; Fu, Y. ]J; Zu, Y. G; Chang, F. R;; Chen, Y. H,; Liu, X. L;

Kong, Y.; Liu, W.; Gu, C. B. Molecules 2009, 14, 1032-1043.

[23].
[24].

[25].

[26].
[27].
[28].
[29].
130].

[31].

Bachir, R. G.; Benali, M. 4sian Pac. ]. Trop. Biomed. 2012, 2(9), 739-
742.

Ait-Ouazzou, A; Loran, S.; Bakkali, M.; Laglaoui, A.; Rota, C.; Herrera,
A.J. Sci. Food Agric. 2011, 91(14), 2643-2651.

Elaissi, A.; Hadj, S. K.; Mabrouk, S.; Mohamed, L. K.; Chemli, R.; Skhiri,
F. H. Food Chem. 2011, 129(4), 1427-1434.

Bachheti, R. K;; Joshi, A,; Singh, A. India Int. J. Chem. Tech. Res. 2011,
3(2), 625-628.

Inouye, S.; Takizawa, T.; Yamaguchi, H. J. Antimicrob. Chemother.
2001, 47,565-573.

Salari, M. H.; Amine, G.; Shirazi, M. H.; Hafezi, R.; Mohammadypour, M.
Clin. Microbiol. Infect. 2006, 12, 194-196.

Chung, K. H,; Yang, K. S; Kim, J.; Kim, ]. C;; Lee, K. Y. J. Microbiol.
Biotechnol. 2007, 17, 1848-1855.

Cermelli, C.; Fabio, A.; Fabio, G.; Quaglio, P. Curr. Microbiol. 2008, 56,
89-92.

Chhetri, H. P; Yogol, N. S; Sherchan, J.; Anupa, K. C.; Mansoor, S,;
Thapa, P. Kathmandu Univ. J. Sci. Engineer. Technol. 2008, 1(5), 49-54.
Armando, C. C.; Rahma, H. Y. Rev. Colombiana Cienc. Anim. 2009, 1,
240-249.

Fit, I. N,; Rapuntean, G.; Rapuntean, S.; Chirila, F.; Nadas, G. C. Not. Bot.
Hort. Agrobot. Cluj. 2009, 37,117-123.

Tyagi, A. K,; Malik, A. Food Chem. 2011, 126(1), 228-235.
Smith-Palmer, A.; Stewart, ].; Fyfe, L. Food Microbiol. 2001, 18, 463-
470.

Hart, K. ].; Yanez-Ruiz, D. R;; Duval, S. M.; Mcewan, N. R.;; Newbold, C. /.
Animal Feed Sci. Tech. 2008, 147, 8-35.

Silhavy, T. ].; Kahne, D.; Walker, S. Cold Spring Harb. Perspect. Biol.
2010, 2(5), 2000414

Setzer, W. N.; Voglar, B. Fitoterapial J. 2004, 75(2), 192-200.

Belaiche, P. Traité de phytothérapie et d'aromathérapie. Tome I. 125-
127, Maloine S. A. Editeur, Paris, 1979.

Kukhar, V. P.; Hudson, H. R. EDs. In Aminophosphinic and amino
phosphonic acids, Chemistry and Biological Activity, Wiley:
Chichester, 2000.

Kafarski, P.; Lejezak, B. Curr. Med. Chem. Anti-Cancer Agents 2001, 1,
301-312.

Ogata, M.; Munikane, T.; Seki, M.; Oka, K.; Urano, S.; Seki, S.; Seki, Y.;
Endo, T. Biol. Pharm. Bull. 2005, 28(9), 1773-1775.

Balasundram, N.; Sundram, K.; Samman, S. Food Chem. 2006, 99, 191-
203.

Afanasev, 1. B; Dorozhko, A. I; Brodskii, A. V.; Kostyuk, V. A;
Potapovitch, A. I. Biochem. Pharma. 1989, 38, 1763-1769.
Amarowicz, R.; Pegg, R. B.; Rahimi-Moghaddam, P.; Barl, B.; Weil, J. A.
Food Chem. 2004, 84, 551-562.

Mau, J. C; Lai, Y. C.; Wang, N. P,; Chen, C. C,; Chang, C. H.; Chyau, C. C.
Food Chem. 2003, 82, 583-591.

-. Copyright © 2018 by Authors. This work is published and licensed by Atlanta Publishing House LLC, Atlanta, GA, USA. The full terms of this

license are available at htt

Commercial (CC BY NC) (International, v4.0) License (http://creativecommons.or;

(European Journal of Chemistry).

www.eurjchem.com/index.php/eurjchem/pages/view/terms and incorporate the Creative Commons Attribution-Non

licenses/by-nc/4.0). By accessing the work, you hereby accept the Terms.
This is an open access article distributed under the terms and conditions of the CC BY NC License, which permits unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited without any further permission from Atlanta Publishing House LLC (European
Journal of Chemistry). No use, distribution or reproduction is permitted which does not comply with these terms. Permissions for commercial use of this work

beyond the scope of the License (http://www.eurjchem.com/index.php/eurjchem/pages/view/terms) are administered by Atlanta Publishing House LLC

2018 - European Journal of Chemistry - CC BY NC - DOI: 10.5155/eurjchem.9.4.408-411.1755


http://orcid.org/0000-0002-8976-7819
http://orcid.org/0000-0002-3954-0165
http://orcid.org/0000-0002-8532-2425
http://orcid.org/0000-0002-5262-1859
http://orcid.org/0000-0001-7502-3731
http://www.eurjchem.com/index.php/eurjchem/pages/view/terms
http://creativecommons.org/licenses/by-nc/4.0
http://www.eurjchem.com/index.php/eurjchem/pages/view/terms

	1. Introduction
	2. Experimental
	2.1. Samples
	2.2. Extraction of essential oils
	2.3. Antibacterial activity
	2.4. Antioxidant activity

	3. Results and discussion
	3.1. Extraction of essential oils
	3.2. Antibacterial activity
	3.3. Antioxidant activity

	4. Conclusion
	Acknowledgements
	Disclosure statement
	ORCID
	References

	PrintField10: 
	PrintField11: 
	PrintField12: 
	PrintField13: 
	PrintField20: 
	PrintField21: 
	PrintField22: 
	PrintField23: 


