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Abstract

The objective of this study was to evaluate the antimicrobial and antioxidant activities and to determine some of bioac-
tive components of ethanolic extract of Adansonia digitata fruit pulp, Hibiscus sabdariffa flower, Hyphaene the baica
fruit pulp and Ziziphus spina Christi fruit pulp. The ethanolic extracts of the plants were tested against four bacterial
strains (Escherichia coli, Pseudomonasaeruginosa, Bacillus subtilis and Staphylococcus aureus) and two fungal spe-
cies (Candida albicans and Aspergillus niger) using disc diffusion method. Different plants extracts showed variable
activity against all the tested microorganisms. The plant extracts were evaluated for their antioxidant activities using
DPPH (2,2-diphenyl-1-picrylhydrazyl) and ABTS (2,2'-azino-bis-3-ethylbenzothiazoline-6-sulphonic acid) radical
scavenging assays. The highest result of antioxidant activity by DPPH and ABTS assays was observed in Adansonia
digitata fruit pulp extract (77.4%) with IC, of 0.273 ug mL"' and Hyphaene the baica fruit pulp extract (79.02%) with
IC,, value of 0.0808 ug mL"'. The identification and quantification of ascorbic acid, gallic acid and quercetin in the
samples ethanolic extracts was performed by a HPLC-PDA method. These compounds have been detected in all the
tested extracts.
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Introduction

Plants play an essential role in our life, as a source of diet and medicinal agents!!2.
Sudan is one of largest countries in Africa with a wide genetic diversity of plants

exist4. Many of the herbal products are used extensively in Sudan as a traditional
medicine for the treatment of several diseases. Different parts of plant such as, fruit,
seeds, parks, stems, roots, peel, leaves and flowers are used as a constituents of herbal
medicines!!. Primary and secondary metabolites are the two main constituents which
are produced by plantsl®. Primary metabolites such as sugars, proteins, lipids, chlo-
rophyll and starch are directly involved in growth, development and production of
plants”l. Secondary metabolites are the most valuable phytochemicals of plant which
have an essential role in the protection of plants from attack by insect, herbivores
and pathogens®’.. Secondary metabolites include the phenolic compounds, flavonoids,
terpenes, alkaloids,steroids, tannins, saponins, glycosides, flavonoids, etc. The phar-
macological activities of plants are attributed to the secondary metabolites!!®l. Pheno-
lic compounds represent the most abundant secondary metabolites in the plant!'!). In
human they have health promoting effects, such as anti-inflammatory anti-microbial,
anti-cancer activity antiviral, anti-allergic and anti-platelet!'>®. It has been reported
that phenolic compounds exhibit their protective and disease-preventing roles through
their antioxidant activities!'®!. The reactive oxygen species (ROS) are in general linked
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to the most disease in human and are implicated in progression
of cancer!'*!. These ROS can oxidize most bio-molecules such
as DNA, protein, lipid and carbohydrates!!. Phenolic com-
pounds as antioxidants play a significant role in scavenging free
radical such as ROS, chelate metal catalyst and inhibit oxidase
and hence prevent body from diseases!!®!*15],

Ascorbic acid, gallic acid and quercetin are natural bio-
active products which known to have biological activities in-
cluding; antioxidant, anticancer, anti-inflammatory, anti-fungal
and antiviral activity¢19,

The resistant of microorganisms to the available anti-
biotics is an emergent problem and worldwide issue?*?!l. The
natural phenolic compounds are effective in treatment of micro-
bial infections. In Sudan several plants parts are used frequent-
ly in diseases treatment such as Roselle (Hibiscus Sabdariffa),
baobab (Adansonia digitata L.), Doum (Hyphaene thebaica L.
Mart) and jujube (Ziziphus spina-christi L.).

Roselle (Hibiscus Sabdariffa) is herbaceous shrub of
family Malvaceae. It is a rich source of vitamins and bioactive
compounds such as organic acids, phytosterols and polyphenols.
It is used in many countries in treatment of hypertension, fevers,
abscesses, cancer, cough and neurosis!*!?!,

The African baobab (Adansonia digitata L.) is a mem-
ber of the Bombaceae family. Different parts of this tree are used
in traditional medicine and as foodstuffs in many countries in
Africa. It is well known to contain terpenoids, flavonoids, ste-
rols, vitamins, amino acids, carbohydrates and lipids. The vari-
ous parts of plant are used to treat several ailments such as diar-
rhoea, malaria, anaemia, fever and microbial infections?!l.

The doum palm (Hyphaene thebaica) is a type of palm
tree with edible fruit which belongs to the mint family (4recace-
ae). The aqueous extract of doum fruits is rich in polyphenolic
compounds and showed an anticancer and antioxidant activities
since it contains substantial amount of their water-soluble phe-
nolic contents®??.

Jujube (Ziziphus spina-christi L.) is plant included in
Rhamnaceae family. The plant extract is a promising natural
product in the development of phytomedicines against drug-re-
sistant infections?.

To investigate the quality and efficacy of these folk
medicines, an effective analysis of their chemical constituents is
required. Therefore, this research is aimed to evaluate the anti-
microbial and antioxidant activity in ethanolic extract of Adan-
sonia digitata fruit pulp, Hibiscus sabdariffa flower, Hyphaene
the baica fruit pulp and Ziziphus spina Christi fruit pulp growing
in Sudan. Moreover quantitative analysis of some active com-
pounds (ascorbic acid, gallic acid and quercetin) using HPLC—
PAD detector was performed.

Materials and Methods

Standards, reagents and materials

Ascorbic acid (98.7%) was purchase from Supelco (Bellefonate,
USA). Gallic acid (%) and quercetin (%), 2,2-diphenyl-1-pic-
rylhydrazyl (DPPH) and 2,2'-azino-bis-3-ethylbenzothiazo-
line-6-sulphonic acid (ABTS )were from Sigma Aldrich (St.
Louis, MO, USA). Acetic acid glacial (99.5%) was from Schar-
lau (European Union). Acetonitrile HPLC grade (99.9%) and
ethanol (99.8%) were from Duksan (Sinwonro, Korea).Potas-
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sium persulfate (98%) and dimethyl sulphoxide were obtained
from SDFCL (Mumbai, India).

Sample preparation and extraction

The edible parts of plant materials (Adansonia digitata fruit, Hi-
biscus sabdariffa flower, Hyphaene the baica fruit and Ziziphus
spina Christi fruit) were purchased from local market (Khar-
toum, Sudan). The plants materials were ground to a course
powder using a pestle and mortar. Hundred gram of powder of
each plant was extracted by ethanol at room temperature for 48
hours. After filtration, the extracts were vacuum concentrated.

Test strains and culture media

Standard strains of microorganisms were used in this study
and were obtained from Medicinal and Aromatic Institute of
Research, National Research Center (Khartoum, Sudan). The
bacterial species used were the Gram-negative bacteria; Esche-
richia coli (ATCC 25922) and Pseudomonas aeruginosa (ATCC
27853) and the Gram-positive bacteria; Bacillus subtilis (NCTC
8236) and Staphylococcus aureus (ATCC 25923). Fungal spe-
cies were Candida albicans (ATCC 7596) and Aspergillus ni-
ger (ATCC 9763). Bacteria organisms were grown in Mueller
Hinton Agar and fungi organisms were grown in Sabouraud
Dextrose Agar. The concentration of bacterial suspensions was
adjusted to 108 cellsmL!, and that of fungal suspensions to 107
cellsmL".

Preparation of culture media
Mueller Hinton agar was prepared by weighing 83 g of it then
dissolved in 1.0 L of distilled water and allowed to soak for
10 minutes. The medium was placed in water bath to dissolve,
swirled to mix and sterilized by autoclaving for 15 minutes at
121°C, cooled to 47°C and mixed well then poured into sterile
Petri dishes.

Sabouraud Dextrose agar was prepared by dispersing
62 g of agar in 1.0 L of water and soaked for 10 minutes then
swirled to mix. The culture media was sterilized by autoclaving
for 15 minutes at 121°C, cooled to 47°C and mixed well then
poured in to sterile Petri dishes.

Antimicrobial and antifungal analysis

Assay for antibacterial activity: Antibacterial activity of ex-
tracts was evaluated by the disc diffusion method®¥. Extracts
solutions (100 mgmL™") were prepared by diluting with 5.0%
dimethyl sulfoxide (DMSO). The test microorganisms were
seeded into respective medium by spread plate method. After
solidification, filter paper discs with a diameter of 6.0 mm were
impregnated with 10uL of crude extracts followed by drying off.
Antibacterial discs were dispensed onto the surface of the in-
oculated agar plates and Petri plates were incubated for 24 h at
37°C. Diameters of clear zone of inhibition produced around the
discs were measured and recorded.

Bioassay for antifungal activity: The same method described
for bacteria was adopted. To test antifungal activity, Sabouraud
Dextrose Agar was used. The inoculated medium was incubated
at 25°C for two days for the Candida albicans and three days for
Aspergillus niger.
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HPLC Quantitative Analysis

Determination of antioxidant activity

DPPH radical scavenging assay: The DPPH radical scaveng-
ing activity was determined according to the method of Shimada
et al.®! with some modification. Briefly, 10 uL of sample ex-
tracts (5.0 mg mL"! in DMSO) were transferred to a 96-wells
plate and then 300 uL of DPPH solution in ethanol (0.5 mM) has
been added. The mixtures were allowed to react for 30 min at
37°C. After incubation, decrease in absorbance was measured at
517 nm using multi-plate reader Spectrophotometer. Percentage
radical scavenging activity by samples was determined in com-
parison with a DMSO treated control group. Ascorbic acid (2.0
mg mL") was used as standard and all tests and analyses were
run in triplicates. The ability to scavenge the DPPH radical was
calculated using the following equation:

DPPH scavenging activity (%) = (A, —A,) /A, <100

Where A is the absorbance of the control and A, is the absor-
bance of the sample.

ABTS radical scavenging activity
ABTS radical scavenging activity of the extract was determined
according to Re et al.?.

The ABTS" cation radical was produced by the reaction
between 5.0 mL of 14 mM ABTS solution and 5.0 mL of 4.9 mM
potassium persulfate solution, stored in the dark at room tem-
perature for 16 h. Before use, this solution was diluted with eth-
anol to get an absorbance of 0.700 + 0.020 at 734 nm. Aliquots
of 10 pL plants extracts (5.0 mgmL"' in DMSO) have been ho-
mogenized with 300 pL of ABTS" cation solution and allowed to
react for 6.0 min then their absorbance were recorded at 734 nm.
Ascorbic acid (2.0 mg mL") was used as standard and all tests
and analyses were run in triplicates. The inhibition percentage of
ABTS" radical was calculated using the following formula:

ABTS scavenging activity (%) = (A, —A,) /A, X100

Where A is the absorbance of the control, and A | is the absor-
bance of the sample.

High performance liquid chromatography (HPLC) anal-
ysis: The separation of ascorbic acid, gallic acid and querce-
tin in the plants ethanolic extracts were carried out on Waters
HPLC with PDA detector (Waters, Milford, MA). The instru-
ment equipped with a Waters alliance 2695 gradient separations
module equipped with auto sampler and column oven, a Waters
2996 Photodiode array detector. All data were processed using
Empower software (Waters, Milford, MA). The chromatograph-

0 OMMEGA

Answering Intelligence

ic separation was carried out under gradient conditions using a
Shimpack VP-ODS (250 mm x 4.6 mm, 5 pm) column (Shi-
madzu Corporation, Kyoto, Japan) at ambient temperature. The
mobile phase was water containing 5.0% acetic acid (A) and
acetonitrile (B) and the gradient program was as follows:was
90% B (0-5.0 min), 40 % B (6.0 min), 40% B (6.0-13 min),
90% (15 min) and 90% B (15-20 min). The flow rate was set at
1.0 mLmin" and injection volume of 20 pL. The wavelength of
PDA detector was in range of (200-450 nm). An aliquot of 10 mg
of plant ethanolic extract was dissolved in a 3.0 mL mixture of
acetonitrile and water (50: 50 v/v) and identified by comparison
of the retention time in chromatogram with standard ascorbic
acid, gallic acid, and quercetin. Data analysis was done using
Empower software.

Results and Discussion

Antimicrobial and antifungal activity

The development of drug resistance in human pathogens against
commonly used antibiotics and antifungal has necessitated a
search for new antimicrobial substances. The antimicrobial ac-
tivity of ethanol extracts of Adansonia digitata fruit pulp, Hi-
biscus sabdariffa flower, Hyphaene the baica fruit pulp and
Ziziphus spina Christi fruit pulp was determined against the
Gram-positive bacterial strains (B. subtilis and S. aureus), the
Gram-negative bacterial strains (E. coli and P. aeruginosa) and
fungal strains (4. niger and C. albicans) using the disc diffusion
method. As shown in Table 1, all plants extracts tested herein
revealed antimicrobial activity showing various selectivity for
each microorganism. Inhibition zone diameter varied with de-
gree of efficacy and different phyto-constituents of plant on the
organism tested. A comparison between the antimicrobial activ-
ities of the different plants extracts are graphically represented
in Figure 1.
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Figure 1: Antimicrobial activity of ethanol extract of selected Sudanese

Table 1: Antimicrobial activity of ethanolic extract of some Sudanese plants

MDIZ (Mean diameter of growth inhibition zone , mm)
Sample Bacteria strain
(2.0 mgmL")

B. Subtilis S. aureus E. coli P. aeruginos C. albicans A. niger

Adansonia digitata (fruit) 14.0 £0.0 12.0 +£0.0 16.0 £0.0 14.0 +1.4 13.0 +£0.0 9.0 +0.0
Hibiscus sabdariffa (flower) 9.0 £0.7 9.0+1.4 9.0 £0.0 9.0 £0.7 11.0 £0.0 10.0 £0.7
Hyphaene thebaica (fruit) 9.0 £0.0 14.0 £0.0 15.0 £0.7 15.0 £0.0 9.0 +0.0 9.0 +0.0
Ziziphus spina christi (fruit) 7.0 £0.0 7.0 0.0 7.0 £0.0 15.0 £0.0 7.0 0.0 10.0 +£0.7

Interpretation of results: MDIZ (mm) : <9 mm: Inactive ; 9-12 mm: Partially active; 13-18mm: Active ; >18 mm: Very active .

Elbashir, A., et al.
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medicinal plants

All plant extracts showed activity against B. subtilis,
with diameter of inhibition zones were in the range of 7.0-
14.0 mm. The highest activity was obtained from fruit pulp of
Adansonia digitata. This is similar to the findings of Alrasheid
et al.® who have reported that, ethanolic extract of Adanso-
nia digitata fruit pulp showed activity against B. subtilis with
inhibition zone of 12.0 mm. The Gram-positive S. aureus was
susceptible in an inhibition zone of 7.0 to 14.0 mm while the
Gram-negative E. coli was susceptible in an inhibition zone of
7.0 to 16.0 mm. The maximum inhibitions were shown byfruit
pulp of Hyphaene thebaica extract and fruit pulp extract of
Adansonia digitata against S. aureus and E. coli, respectively.
These findings are in line with studies by Aboshora et al.?? and
Alrasheid et al.?”, who showed that ethanol extract of Hyphaene
thebaica fruit pulp Adansonia digitata fruit pulp were effective
against S. aureus and E. coli, respectively. The tested extracts
showed inhibitory activity against P. aeruginos with inhibition
zones values between of 9.0 and 15.0 mm and the best antibac-
terial activity was shown by both extracts of Hyphaene thebaica
and Ziziphus spina Christi fruits pulp. These results were agree-
ing with that obtained by Taha et al.?® and Temerk et al.”*!, who
found that Hyphaene thebaica and Ziziphus spina Christi fruits
pulp showed antibacterial efficacy against P. aeruginos with in-
hibition zone of 11.3 mm and 20 mm, respectively. Both eth-
anolic extracts of Adansonia digitata fruit pulp and Hyphaene
thebaica fruit pulp exhibited good inhibition effects against
Gram-positive and Gram-negative bacteria. This may be due to
the presence of broad-spectrum antibiotic compounds in these
extracts. Previous study demonstrated that, alcoholic extract of
Adansonia digitata fruit displayed the wide spectrum of activity
against multi-drug resistant (MDR) bacteria®”. The antimicrobi-
al activity of these plants was attributed to their rich content of
secondary metabolites?®!.

The ethanol extract of Adansonia digitata fruit pulp
showed high antifungal activity with inhibition zone (13.0 mm)
and low activity in Ziziphus spina christi (7.0 mm) against C.
albicans. Both Hibiscus sabdariffa (flower) and Ziziphus spina
christi (fruit pulp) exhibited higher antifungal effects (inhibition
zone of 10.0 mm) than Adansonia digitata (fruit pulp) Hyphaene
thebaica (fruit pulp) (inhibition zone of 9.0 mm) against 4. ni-
ger.

Antioxidant activity

In this study, the antioxidant activity of the Adansonia digita-
ta, Hibiscus sabdariffa, Hyphaene thebaica and Ziziphus spina
christi ethanol extracts were evaluated using DPPH and ABTS
assays by determining the total antioxidant capacity of the ex-
tract compared with the reference standard antioxidant ascorbic
acid. The antioxidant activity, measured as percentage inhibition

of DPPH and ABTS free radicals scavenging activity.

Samples extracts with reasonable antioxidant activity
were further evaluated for their 50% inhibitory concentration
(IC,)). A lower IC, value corresponds to a larger scavenging
activity, the results are shown in Table 2.

DPPH is a stable free radical compound that has been
widely used to evaluate antioxidant activity of various samples in
a relatively short time compared with other methods!". A hydro-
gen-donating antioxidants scavenge DPPH radical and change
its color changes from purple to yellow. The radical-scavenging
activity can be monitored as a decrease in absorbance of DPPH
solution at 517 nm®!.

As shown in Table 2, The highest radical scavenging
activity was showed by the extract of Adansonia digitata fruit
pulp (77.4%) with IC_ 0.273 ngmL", followed by the extract of
Hyphaene thebaica fruit pulp (31.25%) and Hibiscus sabdariffa
flower revealed weak DPPH scavenging activity (24.4%). The
ethanol extract of Ziziphus spina christi fruit pulp has no rele-
vant antioxidant activity in DPPH radical scavenging assay.

The previous study by Alrasheid et al.?™ reported that,
ethanolic extract of Sudanese Adansonia digitata fruit pulp
showed an excellent antioxidant activity (83.98%) when mea-
sured using DPPH radical scavenging assay. The result of DPPH
scavenging ability of the Hyphaene thebaica fruit pulp, Hibiscus
sabdariffa flower and Ziziphus spina christi fruit pulp extracts in
the present study is lower than those previously reported 332331,
This differences may be referred to different cultivars area of the
plants, type of extracting solvents and method of extraction.

Furthermore, the antioxidants activities of the extracts
have been measured by ABTS assay. This assay measures the rel-
ative antioxidant ability of extracts to scavenge the radical-cat-
ion ABTS". produced by the oxidation of 2,2'-azinobis-3-eth-
ylbenzothiazoline-6-sulphonate®¥. In the present study it was
found that, the highest result of antioxidant activity measured
by ABTS method was in Hyphaene thebaica fruit pulp (79.02%)
with IC,  value (0.0808 ugmL™") followed by Adansonia digitata
fruit pulp (72.12%) with IC, value (0.1326 ugmL™"), Hibiscus
sabdariffa flower showed (57.37%) with IC, value (0.4174 pg
mL") and Ziziphus spina christi fruit pulp showed moderate an-
tioxidant activity by ABTS method (43.50%). It was observed
that, all values of antioxidant activity of plants ethanolic extracts
obtained by ABTS assay are relatively higher than those ob-
tained by DPPH assay except Adansonia digitata fruit pulp ex-
tract which has been shown greater activity in DPPH assay. The
results of current study indicated that the ethanolic extracts of
fruit of Adansonia digitata and Hyphaene thebaica fruits pulp
have a noticeable effect on scavenging free radicals. This may
be related to the concentration of their phenolic compounds. The
extracts of Adansonia digitata and Hyphaene thebaica fruits
extracts may be valuable source of bioactive compounds and

Table 2: Antioxidant activity of plants extract by DPPH and ABTS methods

Sample DPPH % IC,, (ngmL™) ABTS % IC,, (ngmL™")

Adansonia digitata (fruit) 77.40+0.20 0.273 72.12 £0.02 0.1326

Hibiscus sabdariffa (flower) 24.40 +0.00 - 57.37 £0.00 0.4174

Hyphaene thebaica (fruit) 31.25+0.00 - 79.02+0.01 0.0808

Ziziphus spina Christi (fruit) Inactive - 43.50+0.15 -

Ascorbic acid(standard) 93.5 +£0.00 - 95.05 £0.00 -
www.ommegaonline.org page no: 4
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HPLC Quantitative Analysis

their fruits could play an important nutritional role in the diet.
The related studies showed results indicated that the Adansonia
digitata and Hyphaene thebaica fruits pulp extract could be an
important dietary source of phenolic compounds with high anti-
oxidant and anticancer activitiest %,

HPLC analysis

Ascorbic acid, Gallic acid and quercetin are three important
compounds present in many medicinal plants. They show var-
ious biological activities such as antioxidant, antimicrobial and
anticancer activity!'>3¢,

In the present study, ascorbic acid, gallic acid and quer-
cetin have been determined using HPLC-PDA. Photodiode array
detector (PDA) was used for determination lambda max (A__ )
of these compounds. It was found that, the A, of ascorbic acid,
gallic acid and quercetin was 245, 272 and 370 nm, respectively.
As shown in Figure 2, the retention time of ascorbic acid was
3.5 min, gallic acid was 4.5 min and quercetin was 11.0 min.
In order to establish the relationship between peak area and
concentration, linear regression analysis was carried out for the
investigated standards listed in Table 3. The calibration curves
were constructed by plotting peak area processed at A of each
analyte against the corresponding concentration. Good lineari-
ties were obtained for all tested analytes with correlation coeffi-
cient exceed 0.9998 over the concentration range studied. It was
found that, the calibration curve of ascorbic acid is linear in con-
centration range (3.0-100 mg L"), and in concentration range of
(0.6-100 mg L") for gallic acid and quercetin. The limit of detec-
tion (LOD) was established using LOD = 3.3x(s/S) and the LOQ
= 10x%(s/S), where s is the standard deviation of the intercept
and S is the slope of the curvel”). As presented in Table 3, good
sensitivities have been obtained with LODs and LOQs ranged
from 0.096-0.838 mg L' and 0.288-2.514 mg L', respective-
ly. The concentrations of tested compounds in the samples have
been calculated from the established calibration curves equa-
tions. The amount of each compound was expressed as mg/100
g dried plants extracts. As shown in Table 4, the ascorbic acid,
gallic acid and quercetin were detected in the ethanolic extracts
of the all tested plants. It was found that, Adansonia digitata
fruit pulp extract contains the highest concentration of ascorbic
acid (302.11 mg/100 g) and Ziziphus spina Christi fruit pulp ex-
tract contains the lowest concentration (209.47mg/100 g). This
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result is consistent with the fact that Adansonia digitata fruit
pulp represents the most important natural sources of ascorbic
acid and considered a rich source containing levels of vitamin C
in comparison to the fruits that are generally considered the best
source of ascorbic acid®™. Due to its relatively high concentra-
tion, ascorbic acid may contribute significantly to the antioxi-
dant activity of Adansonia digitata fruit. The highest concentra-
tion of gallic acid was detected in flower of Hibiscus sabdariffa
flower extract (135.60 mg/100 g) and the lowest concentration
was detected in Ziziphus spina Christi fruit pulp extract (50.64
mg/100 g). No data has been found in the literature about con-
centration of gallic acid in flower of Hibiscus sabdariffa. Fruit
of Hyphaene thebaica extract contains the highest concentration
of quercetin (55.24mg/100 g) and Adansonia digitata fruit pulp
extract contains the lowest concentration of quercetin (23.44
mg/100 g). The content of quercetin in Hyphaene thebaica (fruit
pulp) extract obtained in the current study is higher than the one
reported by Aamer et all®® that found that the water extract of
Hyphaene thebaica fruit pulp was 0.084 mg/100 g. This differ-
ence is maybe due to use ethanol as extracting solvent in present
study, which it has been reported as efficient extractor for pheno-
lic compoundsP”. The reported amounts in literature of ascorbic
acid, gallic acid and quercetin in Adansonia digitata fruit pulp,
Hibiscus sabdariffa flower, Hyphaene thebaica fruit pulp and
Ziziphus spina christi fruit pulp are summarized in Table 5. It is
difficult to compare our results with those of other authors due
to different environmental and geographical origin of analyzed
samples.

Table 3: Rang, equations of calibration curves, regression coefficient, limit of detection (LOD) and limit of quantification (LOQ) for ascorbic acid,

gallic acid and qquercetin

Standard ID Range (ppm) Equation Regression coefficient (1*) LOD (mg L") LOQ (mg L")
Ascorbic acid 3.0-100 Y =39426 X + 8761.8 0.9998 0.838 2514
Gallic acid 0.6-100 Y = 68660 X + 5657.5 0.9999 0.096 0.288
Quercetin 0.6-100 Y =70814 X + 43837 0.9999 0.121 0.364
Table 4: Content of ascorbic acid, gallic acid and quercetin in the selected Sudanese plants
Concentration (mg/100 g extract)
Sample ID — — -
Ascorbic acid Gallic acid Quercetin
Hibiscus sabdariffa (flower) 257.60+0.590 135.60+0.210 51.28+0.0180
Adansonia digitata (fruit) 302.11+0.260 83.01+0.04 23.44+0.002
Hyphaene thebaica (fruit) 225.21+0.064 120.56+0.020 55.24+0.030
Ziziphus spina Christi (fruit) 209.474+0.160 50.64+0.025 29.56+0.030

Elbashir, A., et al.

page no: 5



Citation: Elbashir, A., et al. Antioxidant, Antimicrobial Activities and HPLC Quantitative Analysis of Some Sudanese Medicinal Plants. (2021) J

Food Nutr Sci 8(1): 1-8.

a5
- (@)
[T
o e o)
a3
a3
0204

ozd

ane

1 L

T T T T
10.00 1200 14.00 %00 1800 2000
e

(B)

00504
0040
2 00X
00204

m

00184

w

T T T T
200 400 8.00 800

0 000

J.i::. 1200 1400 1600 1800 2000
Figure 2: Typical HPLC chromatograms of (A) mixed standards (B)

Hibiscus sabdariffa flower extract where (1)is Ascorbic acid, (2) Gallic
acid, (3) Quercetin.

Conclusion

The antimicrobial and antioxidant activities of ethanolic ex-
tracts of some Sudanese plants namely; Adansonia digitata fruit
pulp, Hibiscus sabdariffa flower, Hyphaene thebaica fruit pulp
and Ziziphus spina Christi fruit pulp were investigated and pre-
sented. Qualitative and quantitative analysis of ascorbic acid,
gallic acid and quercetin of the plants ethanolic extracts were
performed using HPLC-PDA. All plants extracts tested herein
showed various degrees of antimicrobial activity against the dif-
ferent tested pathogenic strains. The results show that the four
selected plants had significant antioxidant activity. The results
for antioxidant activities measured using ABTS assay are rel-
atively higher than those measured by DPPH assay except of
Adansonia digitata fruit pulp extract. HPLC technique has been
used for qualitative and quantitative analysis of ascorbic acid,
gallic acid and quercetin in the tested samples extract. These
three bioactive compounds have been detected in all samples
extracts in variable amounts. The findings of this study support
the traditional use of the studied Sudanese plants in the treatment
of some diseases and they could be promising potential sources
of antioxidants and antimicrobial compounds.
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