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ABSTRACT

The genus Grewia L. (Malvaceae) is native to Africa, Asia and Australia with 150 species.
G.tenax(Forsk.) Fiori. (Gudiem) is found in Kordofan, Darfur, central and the southern part of the
Sudan. G. fenaxhas been used traditionally as medicinal agents to treat various diseases such as
trachoma, leucoderma, tonsillitis, hepatitis virus, diarrhea, asthma, jaundice, tuberclosis, tonsillitis and
pulmonary infections employing different parts of the trees. The extracts and preparations from this
folk medicine, which are expectantly safe, exhibited various biological effects, e.g. anti-oxidant,
antibacterial, hepatoprotective, anti-inflammatory, anti-emetic, anti-malarial, analgesic, and anti-
pyretic activities.

Air dried ground stem bark of G. tenax was extracted using 80% methanol. The methanolic extract
was sequentially fractionated with petroleum ether, chloroform and ethyl acetate. The obtained
extracts of G. tenax stem bark were screened for their antimicrobial activities against four standard
bacteria (Bacillus subtitles, Staphylococcus aureus, Pseudomonas aeruginosa, Escherichia coli, and
two fungi (Aspergillus niger and Candida albicans) using in vitro agar diffusion method. The
cytotoxicity evaluation of the bioactive fractions was carried out in vitro usingbrine shrimp lethality
assay.

The methanolic extract of G. fenax stem bark possessed antibacterial activity against Bacillus sublilis
bacteria with an MIC of 50 mg/ml and was safe to brine shrimp assay. TLC revealed the presence of
terpenoids and phenolics in all tested fractions. Alkaloids were mainly accumulated in the ethyl
acetate fraction and were unstable. Phenolics and alkaloids detected possessed antioxidant activity

when sprayed with DPPH.
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INTRODUCTION
Medicinal plants have been attaining great
recognition all over the globe. The World
Health Organization (WHO, 2008), has
estimated that 80% of the population of the
developing countries relay in traditional
medicine, mainly medicinal plants for their
primary health care needs. 25% of
prescription drugs in United State and up to
60% of those in Eastern Europe to consist
of unmodified or slightly altered plant
{1}.The

product, search  for new

antimicrobial compounds  from the
indigenous plant used in treating bacterial
related diseases with improved activity is
necessary, {2}.

Grewiatenax is a tree spread in African and
Southeast Asiatic continentsand in the in
arid area such as sand and near mountains,
especially in the Savanna plantation area of
the Northern of Sudan {3}. Grewiatenax,
locally known as “Guddaim” is one of the
valuable plant species in Sudan. It belongs
to the Malvaceae family. G. tenax
(Gudiem) is wide spread in northern
Kordofan, central Sudan and the southern
part of the country. G. fenax plant contain
protein, fat, fiber, ash, saccharides,
essential amino acids and minerals like S,
Na, Zn, K, Mg, Ca, Fe, Cu, Mnetc, {4}.
The ethyl acetate fraction contained eleven

terpenoides e.g. beta-sit sterol, beta-amyrin,

betulin, stigma sterol, oleanolic acid etc.
{5}.

There are many reported traditional uses of
G. tenax. Decoction and fruits juice are
used for their tonic and anti-anemic
properties. In areas of Sudan the powdered
roots are used for tonsillitis and throat
infections. Root preparations are also used
against tuberclosis, chest diseases, {1}.

The bark extract is purgative and is
generally used as anthelmintic and against
many intestinal parasites {6}. The bark was
also reported to possess bactericidal
activity and is used in the treatment of
tuberculosis. To date very poor information
about G. tenax secondary metabolites are
reported. The plant has different traditional
uses. Grewia tenax different extracts are
expected to have antimicrobial activity
against human pathogens{7}. Biologically
guided fractionation will be adopted to
identify polyphenols in active extracts. The
aim of this study is to evaluate

Phytochemical profiling, antimicrobial
activity, antioxidant activity and brine
shrimps lethality of Grewia tenax stem
bark.

MATERIALS & METHODS

Plant material collection

Grewia tenax different parts (Leaves, stem,
roots and bark) (Fig. 1) were collected from

the Faculty of Agriculture, University of
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Khartoum, Shambat, 2006. A voucher
specimen was made for each sample and
was taxonomically identified at the
department of Botany, Medicinal and
Aromatic plants Institute, National Center
for research. The herbarium was deposited
at the Department of Biochemistry,
Commission of Biotechnology and Genetic
Engineering, National Center for Research.
Plant  material preparation and

extraction

Barks collected were dried separately in

C

shade and ground coarsely. 200 g of air
dried ground bark of E. alsinoideswere
extracted using 80% methanol. The
extract was

methanolic sequentially

fractioned with petroleum ether,
chloroform, ethyl acetate. Extracts were
obtained by removing solvents in vacuum.
Extracts obtained was subjected to further

biological and phytochemical analysis,

(Fig. 2).

Figure 1: Grewiatenax parts studied; (A) G. tenax, Shambat 2006; (B) G. tenax bark (studied part); (C) G. tenax
leaves and flower; (D) G. tenax leaves and stem
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Figure 2: Extraction and fractionation of G. tenax bark

Chromatographical analysis

Thin Layer Chromatography (TLC)
Aluminium silica gel plates 60 F,s4 (Merck
5554) or pre-coated TLC plates were used
in carrying out TLC of the different plants
extracts. Standard chromatograms of the
plant extracts were prepared by applying
20 pl solution (5 mg/ml) to a silica gel
plate and developing it in Toluene: EtoAc:
HCOOH  (5:4:1) solvent  system.
Chromatograms were detected under UV
light (254 and 366) and sprayed with
include:

diagnostic  reagents  which

vanillin-H,SO4  reagent, Dragendorff,

DPPH, and Natural Product Reagent
(NPR).

Spray reagents

Dragendorff Reagent. Composed of two
solutions:

Solution A: 0.3 g bismuthsubnitrate in 1
ml of 25% HCL and 5 ml H,O

Solution B: 3 g potasium iodide in 5 ml
H,0O

The spray reagent was composed of 5 ml
(A) + 5 ml (B) + 5 ml of 12.5% HCL +
100 ml H,O.

Vanillin-H,SO4: 0.5 g vanillin was
dissolved in a ready prepared mixture of

85 ml MeOH, 10 ml acetic acid and 2.5 ml
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conc. H,SO4 Sprayed TLC plates were
examined after heating to 120 °C.

Natural  Products  (polyethylenglycol)
(NP/PEG) Reagent: Plates were sprayed
with 1% methanolicdiphenylboric acid
(NP), followed by 5%
ethanolicpolyethyleneglycol — 4000 (PEG)
(10 ml and 8 ml, respectively).
2, 2-Diphenylpicrylhydrazyl ~— (DPPH)
Reagent: TLC plates were sprayed with
5% ethanolic 1,1-diphenyl-2-
picrylhydrazyle.

Antimicrobial activity

The extracts of Crofon zambesicus were
tested in vitro for their antibacterial and
antifungal activities against difference
pathogenic organisms. Plant extracts were
tested against Pseudomonas aeruginosa
(ATCC 27853), Escherichia coli (ATCC
25922) Salmonella typhi (ATCC 0650),
Staphylococcus aureus (ATCC 25923),
Aspergillus  niger (ATCC 9763) and
Candida albicans (ATCC 7596) using
agar diffusion method {8} with minor
modifications.
Minimum  Inhibitory = Concentrations
(MIC) values define as theleast
concentrations of the plant extracts that
does not permit any visible growth of the
inoculated test organism in the broth
medium or the least concentration of the

extract which inhibited the organism. MIC

values weredetermined according to a

modified method of the serial dilution
{9}.The MIC of the extracts was
determined by incorporating  serial
amounts (10, 5, 2.5, 1.25, 0.62, 0.31
mg/ml) of the extracts solutions. The
estimation MIC of the extracts for each
tested organism was in triplicate.

Brine shrimp lethality assay (Toxicity)
The bioactive extracts of G. fenax were
tested for their toxicity using the brine
shrimp Artemiasalina standard method as
described by {10}, with a little lab
required modification. The data were
analyzed with finney computer program,
and the lethal concentrations 50% (LD50)
were determined.

RESULTS AND DISSCUSSION

Thin Layer Chromatography (TLC) of
Grewia tenax stem bark extracts

There were many reported metabolites in
Grewia e.g. triterpenoids , steroids,
glycosides, flavones, lignanes, phenolics,
alkaloids, lactones and organic acids have
been isolated from various species of this
genus, {11}.

TLC profiles of the different fractions of
the methanolic extract of G. tenax stem
bark are presented in Figures (3, 4) and
Tables (1, 2, 3) Selection of a suitable
stationary phase and solvents depends on
the class of metabolites to be examined.
Best separation was obtained using NP-

TLC silica gel 60 (Merck).
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Thin layer chromatography profiling of
the chloroform fraction

Typical pink to purple colours were
developed upon spraying with vanillin
H2SO4 (heat 110°C) by three compounds
(Rf 0.017, 0.413, 0.620) (Fig.3). Vanillin
H.SO. is a universal reagent that detects
components of essential oils, terpenoids,
phenols etc. {12}. Five phenolic acids (Rf
0.017, 0.413, 0.551, 0.620, 0.965) were
detected at UV 366 after spraying with
NPR. Three of these compounds (Rf
0.017, 0.413, 0.551) reacted positive to the
free radical DPPH indicating their
antioxidant activity. No alkaloids were
detected in this fraction.

Thin layer chromatography profiling of
the ethyl acetate fraction

Alkaloids develop brown or orange visual
day light zones immediately upon spraying
with Dragendorff reagent {12}. Alkaloids
were detected in the ethyl acetate fraction
of the methanolic extracts of the bark after
spraying with Dragendorff (Rf0.344,
0.426). Plants of the genus Grewia were
reported to possess Harman alkaloids (Fig.
1). {13} reported that Harman alkaloids
belong to the class of B-carbolines. This
group of compounds has derived
biological activity and pharmacological
properties including sedative, antitumor,

antiviral, antioxidants {14}.

Typical pink to purple colours were
developed upon spraying with vanillin
H,SO4 (heat 110°C) in the ethyl acetate
fraction (Rf0.573 , 0.655) (Fig.4 ). Vanillin
H,SO,4 is a universal reagent that detects
components of essential oils, terpenoids,
phenols etc. {12}.

TLC of the ethyl acetate fraction revealed
the presence of flavonoids and phenolic
acids. The presence of flavonoids was
confirmed by their colour change from
quenching fluorescence (366 nm) to
yellow or orange colour (Rf 0.032, 0.049)
and prominent blue colour in case of
flavonoidal acids or other phenolic acids
(R 0.032,0.049,0.508) at UV 366nm after
spraying with natural product reagent
(NPR) (Fig.4). Fluorescence behaviour of
flavonoids in response to (NPR) is
structure dependent, {12}. Flavonoids are
important antioxidant as reported by {15}.
The major structural characteristics which
contribute to their reducing properties are
in the B-ring, an unsaturated 2, 3 double

bond and a 3-hydroxyl group in ring C.
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Figure 3: G. tenax stem bark chloroform NP-TLC chromatograms using different diagnostic reagents and Toluene : EtOAc: Formic acid 5 : 4: 1 solvent system
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Table (1): TLC Profiles of chloroform fractions of Grewia tenax bark

Comp. R¢ UV Reaction Compounds Colour Reactions to Diagnostic Expected
spot Values Spray Reagents Metabolites & Antioxidant
activity (+/-)
254 366 Vanillin NPR Dragendorff DPPH
Nm nm H,S0, 366 nm
1 0.017 Quenching Blue Dark blue violet -ve yellow Terpenoid , phenolic acid (+)
2 0.413 -ve Violet Blue Dark blue -ve yellow Terpenoid , phenolic acid (+)
3 0.482 -ve Pink -ve Blue -ve -ve Chlorophyll
4 0.551 Quenching Blue -ve Bule white -ve yellow Phenolic acid (+)
5 0.620 -ve Dark blue Dark violet Blue -ve -ve Terpenoid , phenolic acid (-)
6 0.827 -ve Violet -ve pink -ve -ve Chlorophyll
7 0.965 Quenching Blue -ve blue -ve -ve Phenolic acid (-)
Table (2): TLC Profiles of the ethyl acetate fractions of Grewiatenaxstem bark
Compound R¢ UV Reaction Compounds Colour Reactions to Diagnostic Expected
spot Values Spray Reagents Metabolites &
Antioxidant activity (+/-)
254 366 Vanillin NPR Dragendorff DPPH
nm nm H,S0, 366 nm
1 0.032 Quenching Blue - Blue -ve Yellow Phenolic acid (+)
2 0.049 Quenching Yellow brown Faint Yellow -ve Yellow Flavonoid (+)
3 0.344 Quenching Blue brown -ve Brown Yellow Alkaloid (+)
4 0.426 Quenching Blue -ve Faint blue Brown Yellow Alkaloid (-)
5 0.508 -ve -ve -ve W. blue -ve Yellow Phenolic (+)
6 0.573 -ve Blue purple -ve -ve -ve Terpenoid (-)
7 0.655 -ve - Dark -ve -ve -ve Terpenoid (-)
purple

IJBPAS, June, 2017, 6(6)

1188



Abdelhalim A. Hamza et al

Research Article

Thin layer chromatography profiling of
the petroleum ether fraction

Terpenoids were recorded in the petroleum
ether fraction of G. fenax (Rf 0.35, 0.61,
0.89) giving blue to violet colours with
H2SO..

Simple phenolic compounds and phenolic
acid were also noted reacting yellow and
blue to NPR (Rf 0.19, 0.23, 0.89).

No alkaloids were recorded in the
petroleum ether fraction. Additionally none
of the recorded metabolites possessed
antioxidant activity.

Antimicrobial activity of Grewiatenax
stem bark extracts (MIC)

The antimicrobial activities of the different
extracts of G. fenax (stem bark) are
presented in Table (4). None of the tested
extracts and fractions possessed antifungal
activity, Table (4). The methanolic extract
of G. tenax (stem bark) showed bactericidal
activity. The MIC of the G. fenax (stem
bark) crude extract was 50 mg/ml against
Bacillus subtitles. After fractionation of the
G. tenax (stem bark) methanolic extract a
rather weak antibacterial activity was
mainly accumulated in the ethyl acetate
phase against Bacillus subtitles and E. coli.
The genus Grewia was reported to have
anti-microbial in  addition to its
pharmacological activity, {16, 17} tested
the biological activity of G. Erythraea
Schwein f. against 12 fungal and 12

bacterial strains by agar well diffusion and
disk diffusion assays Grewi aerythraea
methanol extract showed good activity only
against Pseudomonas aeruginosa.. The
antibacterial activity of G. occidentalis was
also reported by, {18}. The methanol
extracts of G. occidentalis showed
significant inhibition against gram-positive
and gram-negative bacteria. The
methanolic extract of G. bicolor showed
activity against gram-positive and gram-
negative organisms, {19}.

Brine shrimp lethality assay (Toxicity) of
Grewia tenax stem bark extracts

In vitro toxicity activity of the methanolic
crude extract of the G. tenax stem bark
against the brine shrimp (Artemiasalina)
was assessed. It was found to be non toxic

(LD50....) against 4. salina.

IJBPALS, June, 2017, 6(6)

1189



Saira Baloch et al Research Article

|

254 nm 366nm VAN HZSO: Drag DPPH

Figure 4 : G.tenax stem bark ethyl acetate NP-TLC chromatograms using different diagnostic reagents and Toluene : EtOAc: Formic acid 5 : 4: 1 solvent system
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Table (3): TLC Profiles of the petroleum ether fractions of Grewiatenax stem bark

Com R Compounds Colour Reactions to Diagnostic Spray Expected
omp- f UV Reaction Reagents Metabolites & Antioxidant
spot activity (+/-)

254 366 Van. NPR Dragendorff
nm nm H,S04 366 nm DPPH
1 0.19 -ve Blue -ve Yellow -ve -ve Phenolic (-)
2 0.23 -ve Blue -ve yellow -ve -ve Phenolic (-)
3 0.32 -ve pink -ve -ve -ve -ve Chlorophyll (-)
. Faint .
4 0.35 -ve pink blue -ve -ve -ve Terpenoid (-)
5 0.61 -ve violet l:;ll:;t Yellow -ve -ve Terpenoid (-)
6 0.89 quench. blue violet Blue -ve -ve Terpenond. (-) phenolic
acid (-)
Table (4) Antimicrobial activities of the extracts of Grewiatenax stembark
Extract Measurement of inhibition zones diameter (MIZD) in (mm) MIC mg/ml
*Bacteria *Fungi
S.a B.s P.a E.c A.n C.a
Methanolic _ 17 _ 12 _ _ 50
_ 11.5 _ _ _ _ _
CHCL3 _ _ _ _ _ _ _
EtOAc _ 12 _ 11.5 _ _ _

*B. s = Bacillus subtitles. S. a = Staphylococcus aureus,E.c= Escherichia coli, P. a = Pseudomonas aeruginosa, A. n =
Aspergillusniger, C. a = Candida albicans
MIZD (mm): > 18 mm: Sensitive; 14— 18 mm: intermediate; < 14 mm: Resistant

CONCLUSIONS AND
RECOMMENDATIONS
Grewia have

was reported to

Spp.
antioxidant, anti-microbial against different
fungi, gram-positive and gram-negative
other

bacteria, n addition to

pharmacological activity. Among the
important metabolites in the genus Grewia
flavonoids and B-carboline alkaloids are the
most important. Biological activities of [3-
carboline alkaloids include antioxidant,
inhibition of platelets aggregation. Many

studies have suggested that flavonoids

exhibit biological activities, including
antiallergenic, antiviral, antiinflammatory,
These

vasodilating actions.

pharmacological effects are generally
linked to the antioxidant properties of these
molecules.

G. tenax (Gudiem) is wide spread in
northern Kordofan, central Sudan and the
southern part of the country. To-date no
phytochemical report is available for G.
tenax. Plant studied stem bark extracts were
and chemical

subjected to biological
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screening implementing different analytical
methods.
CONCLUSIONS
. None of the screened extracts were
active against the tested fungi. Additionally
the  methanolic extract  possessed
antibacterial activity against Bacillus
sublilis bacteria with an MIC of 50 mg/ml.
. TLC revealed the presence of
terpenoids and phenolics in all tested
fractions. Alkaloids were mainly
accumulated in the ethyl acetate fraction
and were unstable.
. Coumarines and flavonoides were
mainly detected in the chloroform and ethyl
acetate fractions using TLC with NPR
reagent.
. Phenolics and alkaloids detected
possessed  antioxidant activity = when
sprayed with DPPH
. All extracts were quite safe in brine
shrimp lethality assay
Recommendations
. Subjecting the different extracts
obtained from Grewiatenax bark to other
biological activities e.g. antiparasitic,
antimycetoma, etc.
. Identification of compounds in the
active extracts
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