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ABSTRACT

Aims: To investigate the phytochemical, antioxidant and antibacterial activities of the
solvent extracts of wild grape fruits in different colors.

Study Design: The solvent extracts of wild grape (Ampelocissus martinii Planch.) fruits
were prepared by mixing grinded fruit in each solvent. The filtrates were evaporated using
a rotary evaporation at 45°C until the weight of evaporated filtrate were less than 10% of
the original weight.

Place and Duration of Study: Department of Chemistry, Faculty of Science,
Mahasarakham University, Thailand, between August 2012 and May 2013.

Methodology: All extracts were investigated for their total phenolic (TPC) and flavonoid
contents (TFC) by Folin-Ciocalteu and colorimetric aluminum chloride assays,
respectively as well as antioxidant activity using 2,2°-diphenyl-1-picrylhydrazyl (DPPH)
and ferric reducing antioxidant power (FRAP) assays. They also tested for their
antibacterial activity against infective bacteria using agar well diffusion method.

Results: Methanolic extracts showed the highest of TPC comparison to other. The
methanolic extract from green wild grape has the highest of TPC, followed by ethanolic
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extract. The ethanolic extracts of red and black wild grape fruits found the highest of TFC
whereas the green wild grape using methanol showed the highest TFC. All methanolic
extracts showed the lowest of ICsy values when compared to other solvents in the same
color. Among them, the methanolic extract from green wild grape has the lowest of ICsg
values which considered to be the highest powerful of antioxidant activity. The obtained
results were directly trend with the FRAB values. However, the ethanolic extract showed
antioxidant activity similar as the methanolic extract. The methanolic extract from green
wild grape showed good antibacterial activity. All ethanolic extracts showed widely and
similarly inhibition of selected bacteria, but no activity in all water extracts. The MIC and
MBC of all extracts were arranged of 500-250 pg/mL.

Conclusion: Methanol and ethanol should be used as good solvent extraction of wild
grape fruits to obtain high TPC and TFC and good biological activities.

Keywords: Wild grape; solvent; phenolic; flavonoid; biological activities.

1. INTRODUCTION

In last decade, the study of free radical and they affect on human health has been increased
since this free radical involved directly on living system damage, especially degenerative
diseases [1,2]. Various kinds of diseases were occurred by the condition called “oxidative
stress”. This stress was caused from existence of free radical [3]. It is well known that
oxidative stress can be treated by antioxidant substances [4]. Several studies have shown
that plants phytochemical could be used as therapeutically benefit for treatment of diseases
[5,6]. Generally, plants produce various secondary metabolites including phenols, flavonoids,
quinines, tannins, alkaloids, saponins and sterols [7]. Those of metabolites are being used
as pharmaceutical drugs [8-10]. Recently, natural phytochemical have been interested to
explore and apply to instead of synthetic drugs [11]. The phytochemical of dietary and non-
dietary are reported to modulate different kinds of degenerative and chronic diseases [12-
14]. In the past, plants have been used as herbal materials for treatment infection diseases
[15]. The plant-based drugs have been shown as few side effects, cheap and easy
availability [16]. Plants are known as a large source of natural phytochemical which
contained of biological activities [17-19]. Natural antimicrobial components in plants have
been proved to inhibit the growth of bacteria [16,20]. This activity has going to be new hot
spots for pharmacological studies in the following years [21]. In recent, several kinds of plant
containing pharmacological substances have been studied and characterized, especially
medicinal herbs [22-25]. To investigate of plant phytochemical, an important step is
extraction process. This step is related to the content activity as well as chemical structure of
substances [26]. Solvent extraction has been used for preparation plants extract [27].
Previously, various solvent such as hexane, methanol, isopropanol and ethyl acetate have
been applied for extraction of phytochemical [28].

Wild grape (Ampelocissus martinii Planch) is generally found in Thailand. It is a traditional
herb ingredient and has been used for a long history. The stem and fruits of wild grape are
similar to cultivated grape as well as color and stage of fruit development. Therefore, the
phytochemical and their activities of the wild grape fruits may similar to the phytochemical
found in the grape. Until now, information about some activities of wild grape phytochemical
is not available.
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2. MATERIALS AND METHODS
2.1 Plant Material

Fresh fruits of wild grape (Ampelocissus martinii Planch.) were collected from
Suwannaphumi district, Roi-Et province, in August 2012. The plant material was identified by
taxonomy professor, Department of Biology, Faculty of Science, KhonKaen University,
Thailand. The fruits were washed twice with water and grouped followed they colors (green,
red and black). All of fruits were kept at 4°C and then used in urgent.

2.2 Preparation of Extracts

The wild grape fruits were dried using an oven at 40°C for 3 days to obtain the final moisture
less than 5% of dried fruits. The 1g of wild grape was weighed into a soxhlet glass sample
tube. The sample tube was transferred to extraction chamber which contain of solvents in
soxhlet extractor. A 100 mL of the solvent extraction was transferred into the solvent cup and
placed on the heating plates. Boiling point temperatures were 100, 78 and 65°C for water,
ethanol and methanol, respectively. The extractions were conducted for 3h. The extract was
transferred to round bottom flasks of 250 mL capacity. The solvents were evaporated using
a rotary evaporation until the weight of evaporated filtrate was less than 10% of the original
weight. All of extractions were performed in triplicate and were stored at -4°C until use.

2.3 Chemicals

The DPPH (2,2-diphenyl-1-Picrylhydrazyl) was purchased from Sigma-Aldrich (Singapore).
Aluminium chloride (AICl;) was purchased from Merck (England). Ferric chloride
hexahydrate (FeCls-6H,0) and Folin-Ciocalteu’s reagent were purchased from Carlo Erba
Reagents. 2,4,6-Tri (2-pyridyl)-s-triazine (C1gH1,Ng) was purchased from Acros organics. (1)-
catechin hydrate (C.sH140s), ferrous sulphate heptahydrate (FeSO,-7H,0O) and gallic acid
were purchased from Univar. Butylated hydroxyanisole (BHA, CisH160,) and Butylated
hydroxytoluene (BHT, CisH,,O) were purchased from Fluka. All other chemicals and
reagents of analytical grade were used.

2.4 Evaluation of Total Phenolic Content

The amount of total phenolic content (TPC) in the extract of wild grape fruits was determined
using the Folin-Ciocalteu reagent according to the method of Bonoli et al. [29] using gallic
acid as a standard. For the modified procedure, fifty microliters of crude extract was mixed
with  3mL of 10% Folin-Ciocalteu reagent (diluted 10 fold with distilled water). The mixture
solution was stand at room temperature for 15min. After that 1. 5mL of 10% (w/v (sodium
carbonate solution was added to the mixture and then left in room temperature for 15 min.
The absorbance of all samples was measured at 750nm using an UV-Vis
spectrophotometer (UV-1610, Shimadzu). The experiment was carried out in triplicate and
averages of values content. The TPC was analyzed against gallic acid calibration curve
standard and expressed as milligrams of gallic acid equivalents )mg GAE (per grams of
fresh weight (g of FW).
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2.5 Evaluation of Total Flavonoid Content

The total flavonoid content (TFC) of the extract was evaluated according to the modified
method of Yang et al. [30]. The two hundred and fifty microliters of the extract was mixed
with 1.25 mL of deionized water, 75 pL of 5% sodium nitrite (NaNO,) solution and allowed to
stand for 5 min at room temperature. One hundred and fifty microliters of 10% aluminium
chloride (AICI;) was added to the mixture solution and left to react for 6 min at room
temperature. Five hundred microliters of 1M sodium hydroxide (NaOH) and 775 pL of
distilled water were added to the mixture. The absorbance of all samples was immediately
measured at 510 nm. TPC was calculated using the standard curve of (z)-catechin, and
expressed as milligrams of catechin equivalents )mg CE( per gram of fresh weight (g of FW).

2.6 Free-Radical Scavenging Activity

Free radical scavenging activity of the extract was determined by using a stable 2,2°-
diphenyl-1-picrylhydrazyl (DPPH) following a modified method of Chan et al. [31]. A total of
1.0 mL of the extract was added to 2.0 mL of 0.1 mM DPPH solution. The mixture solution
was incubated at room temperature in a dark room for 30 min. Absorbance of all samples
was measured at 517 nm using an UV-Vis spectrophotometer. The percentage of radical
scavenging activity as calculated using the following equation;

Radical scavenging activity (%) = [Acontroi — Asample] / Acontrol % 100

Where, Aconrol iS the absorbance of the control reaction and Agamgie iS the absorbance of the
crude extract. BHA dissolved in methanol was also analyzed as control. DPPH radical
scavenging activity was expressed as ICsy value, which represented the amount of
antioxidant in the crude extract necessary to reduce the initial DPPH concentration by 50%.
The experiment was performed in triplicates.

2.7 Ferric Reducing Antioxidant Power (FRAP) Assay

The reducing power of the extract was detected using a ferric reducing antioxidant power
(FRAP) assay described by Benzie and Strain [32] with some modifications. Briefly, the fresh
solution of FRAP reagent contained 2.5 mL of 10 mL 2,4,6-Tri (2- pyridyl)-s-triazine (TPTZ)
solution in 40 mM HCI with 2.5 mL of mM FeCl; and 25 mL of 0.3M acetate buffer pH 3.6
was freshly prepared. The 20 pL of crude extract was mixed with 180 yL of FRAP reagent
and allowed to stand at 37°C for 4 min. The absorbance of the mixture solution was
measured at 593 nm using UV-Vis spectrophotometer. The ethanolic solution of know Fe (I1)
concentration in the range of 50-500 uM (FeSQO,) was used as calibration curve. The ferric
reducing ability of the crude extracts was expressed as mM of FeSO, equivalent
concentration (EC) per 100 gram of fresh weight (FW). BHT and quercitin was used as
positive controls. The experiment was performed in triplicates.

2.8 Bacteria Culture

The different 15 bacterial strains were chosen for determination of antibacterial activity of the
extract of wild grape (Ampelocissus martinii Planch.). Eleven reference bacterial strains
including Salmonella typhi (DMST 5784), S. typhi (DMST 16122), S. paratyphi (ATCC
14028), S. typhimurium (ATCC 14028), Shigella flexneri (DMST 17569), S. flexneri (DMST
4423), Staphylococcus aureus (ATCC 25293), S. aureus MRSA (DMST 20625), Escherichia
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coli (ATCC 25922), E. coli O157:H7 (DMST 12733) and Bacillus cereus (ATCC 11778), and
4 strains of clinical isolated including S. typhi (gr. D), S. dysenteriae, Enterobacter cloacae
(E. cloacae), and Pseudomonas aeruginosa (P. aeruginosa) were cultured in Mueller-Hinton
broth at 37°C for 48 h. The cultured bacteria were diluted with 0.85% normal saline by
adjusting turbidity of bacterial suspension as equal to McFarland No. 0.5 for obtaining
bacterial density of about 1.5x10° cell/mL.

2.9 Antibacterial Activity of Extracts

The inhibition activity on bacteria of extracts was tested using Agar well diffusion method.
The 1 mL of bacterial cultured at equal turbidity of McFarland No.0.5 was swab and placed
into the surface of Mueller-Hinton Agar. The agar media was punctured into 3 holes per each
culture plates of 0.5 cm diameter. Twenty five micro-liters of the juice extracts were poured
into 2 holes of agar and another hole was used as control (without the juice extract). The
culture plates were incubated at 37°C for 24 h. Finally, the diameters of inhibition zone (DIZ)
were measured in millimeter) mm) and were recorded as the mean of triplicate experiments.
Moreover, the minimal inhibitory concentration) MIC) and minimal bactericidal concentration
(MBC) of the fresh juice extracts were carried out using broth dilution assay.

2.10 Statistical Analysis

Data were expressed as means = standard deviations (SD) of triplicate experiments.

3. RESULTS AND DISCUSSION
3.1 Total Phenolic and Flavonoid Contents

The wild grape fruits showed high quantity of phytochemical as indication by total phenolic
(TPC) and flavonoid (TFC) contents. The TPC and TFC of the solvent extracts using distilled
water methanol and ethanol were summarized in Table 1. The methanolic extract found the
highest TPC, especially from green fruits (12.558 + 0.345 mg GAE/gFW), then red and black
fruits. The ethanolic extract showed TPC content similar trend to the methanolic extract. The
water extract showed the lowest of TPC in comparison to other extracts. The total flavonoid
content (TFC) was the highest and obtained from methanolic extract of green fruits (21.349 +
0.69 mg CE/gFW) which was equal content to ethanolic extract (20.901 + 0.24 mg CE/gFW).
However, the extracts from the red fruits of wild grape were also have high TFC content of
17.404 + 0.41 mg CE/gFW (methanolic extract), 19.902 + 0.48 mg CE/gFW (ethanolic
extract). The ethanolic extract from black fruits showed TFC of 15.628 + 0.31 mg CE/gFW,
which was the highest in the same color. The TFC of the water extracts were the lowest and
have the same content in all colors. The phytochemicals found to gain study since they are
more effective activity on human health [14]. The cultivated grape has reported as a rich
source of phytochemicals [33-35]. The cultivated green grape (cultivar Chardonnay) showed
the TPC and TFC of 2.011 £ 0.05 and 1.664 + 0.20 mg/mL, respectively, while the red grape
(cultivar Concord) showed the TPC and TFC of 3.340 £ 0.13 and 1.682 + 0.06 mg/mL,
respectively [36]. The phytochemical composition in wild grape has been rarely available
information so far. The results from this work reveal that the fruits of wild grape showed high
content of TPC and TFC as like as cultivated grape. The contents of phytochemicals related
directly with biological activities, especially antioxidant activity [37]. The contents of
phytochemicals were affected from the colors of wild grape fruits. They are also affected by
those cultivars, maturity, colors, part of fruits as well as the types and quantity of
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phytochemicals [13]. In addition, both genetic and agronomic or environmental factors act
main roles on the phytochemical composition and nutritional quality of the crops [33]. In this
recent work, the TPC and TFC were higher in the green and red fruits than black fruits. This
may affect from the chlorophylls [38] and anthocyanins [39] composed in the green and red
fruits, respectively. Interestingly, anthocyanin is also found in black fruits, but it showed the
lowest contents of both TPC and TFC. This might be affected from the method of extraction
as well as the solvent used.

Table 1. Total phenolic content (TPC) and total fla  vonoid content (TFC) of wild grape
extracts in different colors (green, red and black) of wild grape fruits

Color TPC (mg GAE/ gFW) + SD TFC (mg CE/gFW) = SD
Water Methanol Ethanol Water Methanol Ethanol
Green 0.697 + 12.558 + 7.148 + 5.588 + 21.349 + 20.901 +
0.004 0.345 0.423 0.013 0.694 0.236
Red 0.522 + 6.445 + 4,105 + 5.245 + 17.403 19.902 +
0.135 0.009 0.038 0.013 0.412 0.481
Black 0.324 + 2.608 + 1.150 + 4,902 + 9.243 + 15.628 +
0.120 0.122 0.496 0.000 0.232 0.305

Mean + S.D. = mean values + standard deviation of triplicate experiments.
3.2 Antioxidant Activity

The antioxidant activity of the extracts was shown in Table 2. The IC5, was calculated from
DPPH assay and expressed as the concentration of antioxidant exists in the extract which
was able to decrease 50% amount of the DPPH. With IC5y value, the water extract has not
show antioxidant activity in all of fruit extracts (ND). This obtained results showed difference
profile comparison to FRAB since the FRAB value of water extracts showed ferric reducing
power of 207.290 + 7.75, 140.370 + 5.38 and 138.790 = 7.73 mM FeSO,/gFW for green, red
and black color of wild grape fruits, respectively. Considering from ICs, value, either
methanolic or ethanolic extracts have similar power of antioxidant activity. The methanolic
extract (ICso = 0.186 + 0.004 pg/mL) of green wild grape has higher powerful than ethanolic
extract (ICsop = 0.413 + 0.017 pg/mL). The extract from red fruits has also revealed the
antioxidant activity similar to the green fruits since the methanolic extract (ICsq = 0.397 +
0.017 pg/mL) indicated higher efficacy on DPPH radical than ethanolic extract (1.433 +
0.064 pg/mL). Moreover, the methanolic extract of black fruits showed antioxidant activity by
DPPH assay, but in the lowest capacity (52.265 + 7.884 pg/mL). The methanolic and
ethanolic extracts from green and red fruits showed higher reducing ability than that of water
extract. Furthermore, the methanolic extract showed the higher activity than ethanolic
extract. The FRAB values of the methanolic extract from green fruits (560.610 + 9.370 mM
FeS0,/100gFW) showed the highest value as well as ethanolic extract (361.750 + 6.507 mM
FeS0,/100gFW). With previous reports, polyphenols and flavonoids are used for prevention
of various degenerative diseases [7,40]. It is well known that phenolics act as terminators of
free radical from oxidation reaction, while flavonoids are responsible for the radical
scavenging effects [5]. Generally, the extract with high total phenolic contents had higher
antioxidant activity [33,38]. The methanolic extracts of green color of wild grape fruit showed
the lowest value of ICs, and the highest of FRAP value. This means the antioxidant activity in
the methanolic extract of green fruits have the most potential of antioxidant activity. In the
same time, ethanolic of green fruits showed slightly lower antioxidant activity than the
methanolic extract. Moreover, both methanolic and ethanolic extracts of red fruits showed
direct profile following the results of phytochemical investigation. On the other hand, the ICx
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of the water extracts have no activity, but found slightly by FRAP values. The water extract
of black fruits has the higher FRAP value even the extracts from green and red fruits showed
lower of FRAP value than alcoholic extracts. The result may suggest that the active
compound in the water extract of black fruits may not be phenolic or flavonoid. Many
previous works have reported that the bioactive substances found in plants or
microorganisms are also composed of other biological activities such as antimicrobial
activities [41], inhibition of plasma platelet aggregation and cyclooxygenase activity,
histamine release suppression, anti-inflammatory and antiallergenic effects [42].

Table 2. Antioxidant activity of wild grape extract s in different color (green, red and
black) of wild grape fruits expressed by IC 50 and FRAB values

Colors ICs0 (Ug/mL) £ SD FRAP (mM FeS0O4/100gFW) + SD
Water Methanol Ethanol Water Methanol Ethanol
Green ND 0.186 + 0.412 + 207.290 * 560.610 + 361.750 +
0.004 0.017 7.749 9.370 6.507
Red ND 0.397 + 1.432 + 140.370 £ 239.010 + 196.830 +
0.017 0.064 5.381 10.291 6.476
Black ND 52.264 + ND 138.790 + 83.602 + 68.379 +
7.884 7.729 4,789 1.980

ND = no detection.
3.3 Antibacterial Activity

The water extracts of dried wild grape fruits did not have an antibacterial activity against all
of tested bacteria. As shown in Table 3, methanolic extract from green fruits was moderate
effective against over 7 strains including S. typhi DMST 5784, S. typhi gr. D, S. paratyphi
ATCC 14028, S. typhi DMST 16122, B. cereus ATCC 11778, E. coli 0157:H7 DMST 12733
and Ps. aeruginosa with diameter inhibition zone (DIZ) in range of 10-12 mm. The
methanolic extract of red fruits has the highest antibacterial activity for S. typhi DMST 16122
(16 mm). However, it showed narrow antibacterial activity against only S. typhi gr. D (DI1Z=10
mm), E. coli 0157: H7 DMST 12733 (DIZ=9 mm) and Ps. aeruginosa (DIZ=12 mm). The
extracts of black fruits showed similar antibacterial activity as like as the extracts of red fruits,
since it can be inhibited only 4 strains of tested bacteria. The highest effective antibacterial
activity of the extracts from black fruits found in B. cereus ATCC 11778 (DIZ=17 mm). In
addition, it can be moderately inhibited of S. typhi DMST 16122, E. coli O157:H7 DMST
12733 and Ps. aeruginosa with DIZ in range of 10-11 mm. Generally, the ethanolic extracts
of wild grape fruits showed widely inhibited of bacteria comparison to the methanolic extracts
as shown in Table 4. The ethanolic extracts of all wild grape fruits showed similar pattern
against tested bacteria. However, these extracts have no effect on 6 bacterial strains include
E. cloacae, S. aureus ATCC 25293, S. typhi gr. D, S. paratyphi ATCC 14028, E. coli ATCC
25922, B. cereus ATCC 11778 and S. aureus MRSA DMST 20625. The ethanolic extracts of
wild grape fruits showed moderately antibacterial activity against S. flexneri DMST 4423, S.
typhimurium ATCC 14028, E. coli O157:H7 DMST 12733, Ps. aeruginosa and S.
dysenteriae with DIZ in range from 9-13 mm. The S. typhi DMST 5784 (DIZ=11 mm) and S.
typhi DMST 16122 (DI1Z=12 mm) were inhibited by the ethanolic extracts from green and red
fruits. Moreover, S. flexneri DMST 17569 was inhibited by only ethanolic extracts of red fruits
(11 mm), while S. paratyphi ATCC 14028 was inhibited by the ethanolic extracts of black
fruits (DIZ=10 mm), respectively. As shown in Table 5, the MIC and MBC values of the
methanolic extracts were ranged from 500-250 pug/mL. However, the MBC and MIC of the
methanolic extracts from red and black fruits were quite low (250 pg/mL) for S. typhi DMST
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16122 and B. cereus ATCC 11778, respectively. Moreover, the MIC and MBC of ethanolic
extracts for S. typhi DMST 5784, S. flexneri DMST 17569, S. paratyphi ATCC 14028, S.
flexneri DMST 4423, S. typhimurium ATCC 14028, E. coli O157:H7 DMST 12733,
Ps.aeruginosa and S. dysenteriae were also determined. The results showed that either MIC
or MBC values of tested bacteria were 500pug/mL, except the result from Ps. aeruginosa was
250ug/mL. These indicated that the methanolic and ethanolic extracts have potent
antibacterial activity. However, the profiles of each extracts were varied from solvent and
fruit colors. This result suggested that the antibacterial activity of the extracts was affected
by different types of phytochemicals composed in each stages of the fruit development. It is
well known that the active compounds called phytochemicals were produced for plant
against microbial pathogens which were considered to be potent source of novel compounds
with having biological activities such as antioxidant and antimicrobial activities [7,43]. The
development of drug from natural medicinal plants instead of commercial antimicrobial drugs
has been focused in recent years [44]. The obtained results from this work indicated that
alcoholic extracts of wild grape fruits are effective against the selected bacteria with slightly
differed in types of bacteria and efficacies. This result might be caused from the
characteristics of each bacterial cell wall [45]. With previous reports, many bioactive
produced by plants have been found to protect plants against bacteria, fungi and pests
[44,46]. Therefore, it is not surprise that the extracts of wild grape fruits have be composed
of antibacterial activity. Phenolic compounds can act at two different levels; the
cellmembrane and cell wall of the microorganisms. They can interact with the membrane
proteins of bacteria by means of hydrogen bonding through their hydroxyl groups which can
result in changes in membrane permeability and cause cell destruction. With MIC and MBC
studies, the methanolic and ethanolic extracts revealed similar potential of antibacterial
activity, but in different profiles. This result should be reflected by the phytochemicals
composed in the extracts. The results of TPC and TFC contents found to relate directly on
antioxidant and antibacterial activities of the extracts.

Table 3. Diameter of inhibition zone of methanolic extracts in different colors (green,
red and black) of wild grape fruits

Bacterial Diameter of inhibition zone (mm)
Green Red Black

S. typhi DMST 5784 11 - -

S. flexneri DMST 17569 - - -

E. cloacae - - -

S. aureus ATCC 25293 - - -

S. typhigr. D 11 10 -

S. paratyphi ATCC 14028 10 - -

S. typhi DMST 16122 12 16 10
S. flexneri DMST 4423 - - -

E. coli ATCC 25922 - - -

S. typhimurium ATCC 14028 - - -

B. cereus ATCC 11778 12 - 17
E. coli O157:H7 DMST 12733 10 9 11
Ps. aeruginosa 11 12 10

S. aureus MRSA DMST 20625 - - -
S. dysenteriae - - -
(-) = no activity.
However, the temperature of soxhlet extraction was different for each solvent used which
could be affected the phytochemicals and biological activities of the obtained extracts.
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Therefore, this point may an important criterion to different content of TPC and TFC as well
as antioxidant and antibacterial activities. In further study, other extraction method, solvents
and active compounds such as steroids, alkaloids or tannins may be involved on the tested
biological activities which should be further performed.

Table 4. Diameter of inhibition zone of ethanolice  xtracts in different colors (green, red
and black) of wild grape fruits

Bacterial Diameter of inhibition zone (mm)
Green Red Black

S. typhi DMST 5784 11 11 -
S. flexneri DMST 17569 - 11 -
E. cloace - - -
S. aureus ATCC 25293 - - -
S. typhigr. D - - -
S. paratyphi ATCC 14028 - - 10
S. typhi DMST 16122 12 12 -
S. flexneri DMST 4423 9 11 10
E. coli ATCC 25922 - - -
S. typhimurium ATCC 14028 9 11 10
B. cereus ATCC 11778 - - -
E. coli O157:H7 DMST 12733 9 9 12
Ps. aeruginosa 1

3 14 10

S. aureus MRSA DMST 20625
S. dysenteriae 12 13 12
(-) = no activity.

Table 5. MBC and MIC values of solvent extracts on selected bacteria

Bacterial (wild grape fruit color) MBC (ug/mL) MIC (ug/mL)
Methanolic extract

S. typhi DMST 5784 (Green) 500 500
S. typhi gr. D. (Green) 500 500
S. typhi DMST 16122 (Red) 250 250
B. cereus ATCC 11778 (Black) 250 250
E. coli 0157:H7 DMST 12733 (Black) 500 500
Ps. aeruginosa (Red) 500 500
Ethanolic extract

S. typhi DMST 5784 (Green) 500 500
S. flexneri DMST 17569 (Red) 500 500
S. paratyphi ATCC 14028 (Black) 500 500
S. flexneri DMST 4423 (Red) 500 500
S. typhimurium ATCC 14028 (Red) 500 500
E. coli O157:H7 DMST 12733 (Black) 500 500
Ps. aeruginosa (Green/Red) 250 250
S. dysenteriae (Red) 500 500
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4. CONCLUSION

The phytochemicals and their biological activities; antioxidant and antibacterial activities of
the wild grape fruit solvent extracts were reported in this work. The results can be concluded
that methanolic extracts from green fruits has the highest of total phenolic content (TPC),
total flavonoid content (TFC), high potential of antioxidant activity. The water extract showed
the lowest of total phenolic content (TPC), total flavonoid content (TFC) and no antioxidant
and antibacterial activities. On the other hand, methanolic extracts from black fruits and
ethanolic extract from red fruits showed widely antibacterial activity against tested bacteria
with MIC and MBC in range between 500-250 pg/mL. From all of results, the solvent extracts
of wild grape (Ampelocissus martinii Planch.) fruits are rich in phytochemical contents which
possessed high antioxidant and antimicrobial activities. Therefore the data found in this work
might be used for further study of the wild grape extract on various applications such as
health supplement and pharmaceutical benefits.
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