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Abstract
Syzygium guineense is one of the species in the genus Syzygium. The plant is well known for its use in
traditional medicine in several countries of tropical regions of the world (including Ethiopia). Despite its
medicinal use, there are no reports on scientific investigation on the roots of this plant species. In the
present study, phytochemical screening tests were carried out on solvent (n-hexane, dichloromethane:
methanol (1:1) and methanol) extracts that were obtained by subjecting 600 g of plant material to
sequential extraction approach. Phytochemical tests, employing standard procedures, revealed the
presence of secondary metabolites such as steroids, terpenoids, saponins, flavonoids, tannins alkaloids,
phenols, and glycosides in the dichloromethane: methane (1:1) and methanol extracts. But only steroids
and terpenoids were detected in the n-hexane extract. Column chromatographic separation of
dichloromethane/methanol (1:1) extract led to isolation of compound B1. Spectroscopic (IR, UV and
NMR) data and comparison with literature reports indicated that compound B1 to be 2, 3, 23-trihydroxy
methyl oleanate. This is the first report of isolation of 2, 3, 23-trihydroxy methyl oleanate from the genus
Syzygium.
Keywords: 2,3,23-trihydroxy methyl oleanate, arjunolic acid, Syzygium guineense, medicinal plants,
phytochemical screening/test, crude extract

1. Introduction
Syzygium is a genus of flowering plants belonging to the family Myrtaceae comprising of
about 1200 species [1, 2]. It is widely distributed spreads across in tropical Africa, sub-tropical
and tropical Asia and Australia [3]. Several species such as Syzygium jambos, Syzygium
aqueum and Syzygium samarangense are grown and consumed for their edible fruits. Some are
used in traditional medicine to treat inflammation, various allergic disorders, bronchitis, thirst,
dysentery and ulcers [4]. Studies also revealed that extracts of different species in the genus
Syzygium showed antibacterial, antifungal, antioxidant, anti-inflammatory, cytotoxic, antiHIV, antidiarrheal, anthelmintic, antinociceptive, antivirus and anticancer activities [5-15].
Syzygium guineense is one of the most important species in the genus Syzygium (Fig 1). It is a
large evergreen flowering plant that is distributed in the tropical regions of such as Australia,
Asia and Africa including Ethiopia [16-18]. The plant is also widely distributed in different parts
of Ethiopia [19-21], and known by different local names such as “Dokma” in Amharic,
“Badeessaa” in Oromifa, and “Duwancho” in Sidama [22]. Its fruits are edible as they are
known to have higher nutritional value [23, 24]. There are also reports that mention potential of
the tree for family diet and household food security in different parts of Africa including
Ethiopia [24-26].
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Fig 1: A typical plant of Syzygium guineense (Photo taken from Shonie town, Hadya Zone,
SNNPR, Ethiopia, November 2016 by Bihon Abera)
~ 3104 ~

Journal of Pharmacognosy and Phytochemistry

In traditional medicine, a liquid material obtained from the
pounded bark and roots of Syzygium guineense has been
reported to act as purgative when mixed with water. The use
of its bark for treatment of gastro-intestinal upsets, diarrhea
and malaria has been reported in literatures [27, 28]. Reports
also revealed the use of other parts of the plant for treatment
of various diseases such as tuberculosis, chronic diarrhea,
cough, dysentery, malaria, amenorrhea, wounds, ulcers,
rheumatism, infections, nasopharyngeal affections, pulmonary
troubles and diarrhea [16, 18, 29]. Similar to that of other
countries, the plant is being used in traditional medicine by
many Ethiopian communities. For instance, oral
administration of its fruits and bark are used for treatment of
dysentery and diarrhea. Infusion prepared from its leaves,
fruits or bark is used for treatment of hypertension [30]. The
hot water extract of its fresh bark is used for treatment of
stomachache [31, 32]. Dried leaf powder mixed with honey is
used to treat leprosy [33]. Other authors also reported
traditional medicinal uses of roots, barks and leaves of the
plant for treatment of malaria, snake bite, hemorrhoid,
gonorrhea, tuberculosis, stomach ache, liver problem and
expelling internal worms [34-36].
Reports on the phytochemical screening tests of the leaf
extracts of Syzygium guineense showed presence of secondary
metabolites such as flavonoids, tannins, saponin, alkaloids
and cardiac glycosides. These metabolites are believed to be
responsible for traditional medicinal uses of the plant or its
potential as source of bioactive compounds to be used in drug
discovery [37]. For instance, methanolic extract of leaves of
Syzygium guineense on mice test showed its potential for
treatment of snake bites and as antidiabetic agent whereas its
ethanolic extract exhibited anti-inflammatory, analgesic
activities and antibacterial activities [6, 16, 38]. Studies carried
out on Syzygium guineense (of Ethiopian origin) also
indicated that extracts from its different parts showed
antimicrobial [31], antihypertensive [22, 39] and antimalarial [40]
activities.
There are also reports that show detection and isolation of
compounds from different parts of Syzygium guineense.
Oladosu et. al. (2017) reported isolation of 3-hydroxylupane-type isoprenoids: betulinic acid methylenediol
ester (1) and betulinic acid (2) (Fig 2) from the chloroform
extract of stem bark of Syzygium guineense [41]. Isolation of 2hydroxyoleanolic acid (3), 2-hydroxyursolic acid (4),
arjulonic acid (5), asiatic acid (6), terminolic acid (7), 6hydroxy asiatic acid (8), arjulonic acid 28-β-glycopyranosyl
ester (9) and asiatic acid 28-β- glycopyranosyl ester (10) were
reported from the leaves of Syzygium guineense ( Figure 1)
[39]
. Abok and Manulu (2016) reported detection of twelve
compounds from n-hexane extract of leaves of Syzygium
guineense using TLC and GC-MS analyses. Some of the
compounds were 1-ethyl-2-methylbenzene (11), Ylangene
(12), decahydro-4a-methyl-1-methylene-7-(1-methylethynyl)naphthalene
(γ-muurolone)
(13),
4-dimethyl-7-(1methylethenyl) azulene (14) and caryophyllene oxide (15) [18]
(Figure 2). Noudogbessi1 et. al. (2008) also reported
detection of several compounds as components of essential oil
that was extracted from dried leaves of Syzygium guineense
[28]
. Despite its medicinal use, there are no reports on the
phytochemical investigation of the roots of Syzygium
guineense. In this paper, we report phytochemical screening
of root extracts and isolation of compounds from the extracts.
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Fig 2: The chemical structures of compounds isolated/detected from
Syzygium guineense

2. Material and Methods
2.1 General experimental material
The IR spectrum of the isolated compound was recorded as
KBr pellets using Perk-Elmer BX Infrared Spectrometer in
the range of 4000-400 cm-1. The 1H-NMR and13C-NMR data
were recorded using Bruker Avance 400 MHz spectrometer
with tetramethylsilane (TMS) as internal standard and
DMSO-d6 as solvent. Analytical thin layer chromatography
(TLC) was carried out using aluminum sheet pre-coated with
pre coated 0.2 mm silica gel (60-120) Visualization of
spots/compounds on TLC were carried out under UV chamber
(at 254 and 365 nm). Column chromatography was performed
on silica gel (60-120 mesh size). All the spectral analyses
were carried out at The Department of Chemistry, Addis
Ababa University, Ethiopia.
2.2 Plant material collection
The roots of Syzygium guineense were collected in November,
2016 from Shonie town, Hadya Zone, South Nation
Nationalities Peoples’ Region (SNNPR), Ethiopia. The area is
located about 340 km south of Addis Ababa, and 125 km
West of Hawassa University, Ethiopia. The plant species was
identified and authenticated by botanist Reta Regassa,
Department of Plant Science, Hawassa Teachers’ Training
College, Ethiopia.
2.3 Preparation and extraction
The collected plant material was chopped to small pieces and
dried in an open air for 20 days (without exposure to sun
light). The dried plant material was ground using mortar and
pestle. The powdered plant material (600 g) was soaked into 3
L n-hexane containing Erlenmeyer flask and subjected to
mechanical shaking for 24 hrs. The resulting solution was
filtered using Whatmann filter paper. The filtrate was
concentrated using rotary evaporator at reduced pressure (and
temperature of about 40-45 0C). The marc was dried at room
temperature in an open air and soaked in to 3L
dichloromethane/methanol (1:1) for 24 hrs. The mixture was
then filtered using Whatmann filter paper and the filtrate was
concentrated using rotary evaporator at reduced pressure. The
yields all solvent extracts were calculated (Eq. 1).
2.4 Phytochemical screening tests
Phytochemical screening tests were carried out on the crude
extracts of n-hexane, dichloromethane/methanol (1:1) and
methanol using standard procedures reported in literature [6, 4244]
to detect the presence of secondary metabolites namely
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steroids, terpenoids, saponins, flavonoids, tannins alkaloids,
phenols and glycosides.
2.4.1 Test for steroids: Two milliliter of acetic anhydride
was added to 2 ml of extract that was dissolved in methanol
and then 2 ml of H2SO4 was added into the test tube
containing the mixture [42]. Appearance of a blue-green ring
indicates the presence of steroids.
2.4.2 Test for terpenoids: Five milliliter of extract that was
dissolved in methanol was mixed with 2 ml of chloroform.
Then 3 ml of concentrated H2SO4 was carefully added into the
test tube containing the mixture in order to get a layer
(Salkowski test) [42]. Appearance of a reddish brown
coloration indicated the presence terpenoides.
2.4.3 Test for saponins: 0.2 g of crude extract was dissolved
in 5 ml of water in test tube and shaken vigorously for 15
minute [43]. Formation of 1 cm layer of foam indicates the
presence of saponins.
2.4.4 Test for flavonoids: 3 ml of extract dissolved by
methanol was treated with 3 drops of sodium hydroxide
solution (Alkaline Reagent Test). Formation of intense yellow
color, which becomes colorless on addition of dilute
hydrochloric acid, indicates the presence of flavonoids [44].
2.4.5 Test for tannins: 0.2 g of crude extract was boiled in 20
ml of water in a test tube. The solution was filtered and 4
drops of 0.1% ferric chloride (FeCl3) was added into the test
tube [6]. Appearance of a brownish green or blue-black
coloration confirmed presence of tannins.
2.4.6 Test for alkaloids: One ml of 1% HCl was added into a
test tube containing 3 ml of the extract. The mixture was
heated for 20 min, cooled and filtered. To 1 ml of the filtrate,
0.5 ml Dragendorff’s reagent was added [44]. A red precipitate
that confirmed the presence of alkaloids was observed at the
end of the test.
2.4.7 Test for phenol (Ferric chloride test): Two milliliter of
extracts dissolved by methanol was treated with 4 drops of
ferric chloride solution [42]. The formation of green or bluish
black color was observed as indicator of the presence of
phenols.
2.4.8 Test for glycosides: Two milliliter of chloroform was
added in 2 ml of extract dissolved by methanol and then 2 ml
H2SO4 was added carefully and shaken gently [43]. A color
change from orange to reddish brown at interface was
observed.
2.5 Column chromatographic isolation of compounds
The dichloromethane/methanol (1:1) crude extract was
subjected to column chromatographic separation. The column
was then eluted with ethyl acetate: ethanol mixture (with
gradual increase in polarity starting from ethyl acetate)
employing isocratic approach. A total of 44 fractions (each
with 50 mL) were collected and analyzed by TLC. Fractions
9-18 were combined and were subjected for further
fractionation using small column and mobile n-hexane: ethyl
acetate. The process led to isolation of the compound labeled
as compound B1.

3. Results and Discussion
3.1 Percentage yield of crude extracts
As stated in methodology section (Section 2.3), the extraction
was conducted in three solvent systems of different polarities.
The yield of each crude extract is shown below (Table 1). Out
of
the
three
solvents
extracts
(n-hexane,
dichloromethane/methanol (1:1) and methanol), the
dichloromethane/methanol (1:1) extract was found to be
highest yield. This suggests the root part of Syzygium
guineense is rich source of medium polar phytochemical
constituents. The percent yields of the extracts are calculated
using the formula (Eq. 1).

Mass of the extract

x 100%

Mass of the plant material
used for extraction

(
(1)

Table 1: Percentage yield of crude extracts
Solvent used for extraction Mass of crude extract (g) % Yield
n-Hexane
2
0.33
Dichloromethane/methanol (1:1)
17
2.83
Methanol
7
1.17

As the given in Table 1, most phytochemicals are extracted by
polar solvents (dichloromethane/methanol (1:1) and methanol,
thus the chemical constituents of root of Syzygium guineense
majorly may be polar compounds. The result also indicated
that dichloromethane: methanol (1:1) was the best solvent.
3.2 Phytochemical screening tests
Phytochemicals are natural products or plant constituents that
are responsible for medicinal properties of plants. Plants of
the genus Syzygium are known as a rich source of secondary
metabolites such as pentacyclic triterpenes and their glycoside
derivatives, flavonoids, tannins and other aromatic
compounds. Some of these secondary metabolites have been
found to show antibacterial, antifungal, anticancer and
hepatoprotective activities [21]. In this study, phytochemical
screening tests were carried out on n-hexane,
dichloromethane: methanol (1:1) and methanol extracts of
roots of Syzygium guineense. The results revealed the
presence of steriods, terpenoids, saponins, flavonoids, tannins,
alkaloids, phenol and glycosides in the dichloromethane:
methanol (1:1) and methanol extracts whereas only terpenoids
and steroids were detected in the n-hexane extract (Table 2).
This observation was consistent with previous reports
mentioning that different parts of Syzygium guineense are rich
in secondary metabolites that could be attributed to the
medicinal uses of the plant discussed in the introduction
section [16, 18, 19, 22, 28-40].
Table 2: The phytochemical screening test results of root of
Syzygium guineense
n-hexane Dichloromethane:meth Methanol
extract
anol(1:1) extract
extract
Steriods
+
+
+
Terpeniods
+
+
+
Saponins
+
+
Flavonoids
+
+
Tanins
+
+
Alkaloids
+
+
Phenol
+
+
Glycosides
+
+
Note: (+) indicates the presence; (-) indicates absence of particular
metabolite
Phytochemicals
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3.3 Structural elucidation of isolated compounds
Compound B1 was obtained from dichloromethane/methanol
(1:1) extract (Section 2.5) as white solid with Rf value of 0.3
in n-hexane: ethyl acetate (20:80 %) solvent system. The
structure of the compound was determined based on
spectroscopic data (IR, 1H-NMR and 13C-NMR) and in
comparison with data in literature. The IR spectrum
(Appendix 1) of compound B1 showed a broad absorption
around 3743 cm-1 indicating O-H stretching of alcohols.
Strong absorption bands at 1700 cm-1 and 2946 cm-1 showed
the presence of C=O stretching and C-H stretching in sp3
hybridized carbon, respectively. On the other hand, medium
absorption at 1053 cm-1 indicates C-O stretching of an ester
and a band at 700 cm-1 indicated absorption band for CH2
rocking.
The 1H-NMR spectrum (Appendix 2) of compound B1
showed an intense peak at δ5.17 suggesting the presence of
olefinic proton whereas the peaks at δ3.4 and 3.0 indicate
methine protons bonded to hydroxyl group bearing carbon
atoms. The peak observed at δ3.2 indicates protons on
methylene group bearing hydroxyl functional group (CH 2OH). Moreover, a peak at δ 2.74 indicates proton attached to a
carbon that is attached to the olefinic carbon, and a singlet
signal at δ3.36 indicates methoxy protons. 1H-NMR spectrum

also showed broad peaks at δ4.0 - 4.5 that could be attributed
to protons of hydroxyl groups. Six aliphatic methyl signals at
were observed at δ0.60 (s), 0.75(s), 0.85 (s), 0.92 (s), 0.97 (s)
and 1.10 (s). The multiplet peaks at 0.88-2.2 indicating
methine and methylene proton reported for terpenoids in
literature [45-47] (Table 3). The peaks at δ67.89 and 76 in the
13
C-NMR and DEPT-135 NMR spectra (Appendix 3 and 4) of
compound B1 indicated the presence methine groups that bear
hydroxyl functional groups. The peaks at δ64.40, δ52.85 and
179.05 indicate hydroxyl methylene (CH2-OH), one methoxy
group bonded to carbonyl functional group and one ester
carbonyl group, respectively (Table 4).
The 13C-NMR and DEPT-135 data also confirmed the
presence of olefinic carbons at δ121.9 and 144.4 and ten
methylene groups (one hydroxyl methylene listed above),
seven methyl group (one methoxy), six methine group and
eight quaternary carbons. This suggests that compound B1
could be a pentacyclic terpenoids specifically, Olean-12-eneskeleton [46]. Information obtained from IR, 1H-NMR, 13CNMR and DEPT-135 spectra indicated that the compound B1
is most probably to be methyl ester of arjunolic acid ester. As
the data are more closely related to the literature reported
spectral data of arjunolic acid (Table 3 and 4) [47, 48].

Table 3: Comparison of 1H-NMR spectral data of compound B1 with that of arjunolic acid reported in literature [47, 48].
1H-NMR data of compound B1 (δ)
1HNMR data of arjunolic acid reported in literature [47,48]
Proton numbers
2
3.40 (1H,m)
3.31 (1H,m)
3
3.00 (1H,d)
3.04 (1H,d)
12
5.17 (1H,t)
5.17 (1H,brs)
18
2.74 (1H,dd)
2.74 (1H,dd)
23
3.20 (2H,d)
3.17 (2H,d)
24
1.10 (s)
1.54 (s)
25
0.92 (s)
0.97 (s)
26
0.85 (s)
1.06 (s)
27
0.97 (s)
1.18 (s)
29
0.75 (s)
0.87 (s)
30
0.60 (s)
0.74 (s)
31
3.36 (s)
1,5,6,7,9,11,15,16, 19, 21,22 0.88-2.2 (m,CH and CH2 terpenoid protons (20 H)
0.74-1.98 (Terpenoids protons)
Note: 4, 8, 10, 13, 14, 17, 20 and 28 are quaternary carbons

The data indicated that similarity between the two compounds
(compound B1 and arjunolic acid) except the their difference
is the presence of carboxylic acid functional group at carbon
28 at δ 179.04 and the absence peak of methoxy carbon in the
13
C-NMR in arjunolic acid but for compound B1. IR spectra
also confirmed absence of carboxylic acid functional group in

compound B1. 13C-NMR spectrum also suggests the presence
methoxy carbon at δ52.85 that is not observed in the case of
arjunolic acid (Table 4). Thus, compound B1 is an esterified
form of arjunolic acid, and can be proposed to be 2, 3, 23trihydroxy methyloleanate (Fig 3).

Table 4: The 13C-NMR spectral data of compound B1 and that of arjunolic acid reported in literature [47, 48]
Carbon
numbers
1
2
3
4
5
6
7
8
9
10
11
12
13
14

13C-NMR

data of DEPT-135 data of
Compound B1
Compound B1
47.15
47.15
67
76
43
47.53
17.93
17.93
32.57
32.57
39.96
47.29
37.70
23.60
23.60
121.90
144.40
42.20
-

13C-NMR

data reported for DEPT-135 data reported for
arjunolic acid [47, 48]
arjunolic acid
47.14
47.14
67.89
76.04
42.96
47.52
17.93
17.93
32.56
32.56
39.96
47.27
37.70
23.60
23.6
121.95
144.38
42.20
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15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

27.60
23.80
45.90
41.85
46.48
30.86
33.79
33.30
64.4
14.2
17.38
17.49
26.15
179.05
33.3
23.7

27.60
23.80
46.48
33.79
33.30
64.4
-

27.63
23.80
45.90
41.86
46.48
30.86
33.78
33.56
64.4
14.2
17.37
17.49
26.15
179.04
33.35
23.78

27.63
23.8
46.48
33.78
33.56
64.4
-

31

52.85

-

-

-

Appendix 1: IR Spectrum of compound B1

Appendix 2: 1HNMR Spectrum of compound B1
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Appendix 3: 13C-NMR Spectrum of compound B1

Appendix 4: DEPT 135- Spectrum of compound B1
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Fig 3: The proposed structure of compound B1 (2, 3, 23-trihydroxy
methyloleanate)

9.

4. Conclusion
In this study, phytochemical screening tests were carried out
on n-hexane dichloromethane: methanol (1:1) and methanol
extracts of roots of Syzygium guineense. The results revealed
the presence of steriods, terpenoids, saponins, flavonoids,
tannins, alkaloids, phenol and glycosides in the
dichloromethane: methanol (1:1) and methanol extracts
whereas only terpenoids and steroids were detected in the nhexane extract. The presence of these metabolites could be
responsible for medicinal use of the Syzygium guineense.
Moreover, compound B1 was isolated from dichloromethane:
methanol (1:1) extract. Its structure was determined based on
spectroscopic data and comparison with literature reports. The
compound was proposed to be 2,3,23-trihydroxy methyl
oleanate. This is the first report of isolation of 2,3,23trihydroxy methyl oleanate from the species.
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