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ABSTRACT

Vernonia amygdalina Del. - Asteraceae family, is used traditionally to treat inflammation, pain, fever and cancer. This
study aimed to determine the bioactive composition of leaf extracts of Vernonia amygdalina Del. for evaluating the
antibacterial and anti-oxidant effects of these extracts. Analysis of the active ingredients in the aqueous extracts of
Vernonia amygdalina leaves showed the presence of pharmaceutical substances such as: tannins, flavonoids, saponins,
alkaloid, phenol, phytalate and oxalate. The results of determining the antibacterial activity of fresh and dried leaf extracts
with concentrations of 100%, 50%, 25%, 12,5%, and 7,5% showed that Staphylococcus aureus and Escherichia coli are
very sensitive to these extracts, especially the aqueous extracts. The antioxidant activity of Vernonia amygdalina leaf and
stem extracts at different concentrations was determined by the DPPH and [3-carotene-linoleic acid method compared
with BHA, BHT, and quercetin. A positive correlation of radical scavenging activity (p value < 0.05) was observed in all the
extracts from Vernonia amygdalina by their electron transfer or hydrogen donating ability.
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INSTRUCTION

Bitter Leaf is in Asteraceae family with the scientific name

Ve i dalina Del. = G b Lour.
The world is facing many health challenges due to (Vernonia amygdalina De ynura procumbens (Lour)

Merr.), people in man arts of the world, especiall
environmental pollution, climate change and humanitarian ). peop y P P y

countries in Africa such as Nigeria, Cameroon, Congo ... is

crisis leading to outbreaks of diseases, the increase of drug- ) ) )
. . . . . used to treat many different common diseases such as pain
resistant microorganisms,.. Besides, the environment of ) o ) ] )
treatment, hypertension, dyslipidemia, diabetes mellitus,

living, working, studying and the development of science i S i
cancer prevention ... with simple usage as a daily vegetable.

and technology makes people less and less physically active,
causing a strong impact on human health. The increased
incidence of obesity, stress, metabolicdisorders, or premature
aging is the cause of many diseases such as infections, cancer,
diabetes and aging. The use of plants and natural products is
beneficial in protecting against damage caused by oxidative

Many studies of scientists around the world have published
the effects of the Vernonia amygdalina extract such as anti-
oxidant, anti-inflammatory, antiemetic effects of acetone
extract [1], breast anti-cancer [14]. Therefore, the research
conducted investigating the analgesic and anti-inflammatory

stress, / since they are less toxic, compared to synthetic
compounds in dosages. their optimal protection. Synthetic
antioxidants such as butylated hydroxyl anisole (BHA) and
butylated hydroxyl toluene (BHT) are harmful to the liver
[22]. Therefore, the selection of natural products to protect
health, against pathogens is a prerequisite for the process of
discovering new materials for use as medicine.

effects of Bitter Leaf Vernonia amygdalina Del. are collected at.
MATERIALS AND METHODS
Plant Preparation

Vernonia amygdalina Del.- ASTERACEAE was collected from
the medicinal garden of Lam Dong Medical college at 16 Ngo
Quyen, Da Lat city, Lam Pong - province in Vietnam.
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After collecting, the plant was removed damaged leaves and
stems, washed carefully, and cut separately into three parts
(leaves, stems and rhizomes), then, dried at 45°C for 48 /
hours, then, ground into a coarse powder sifting through
sieve of 35 mm pore size mesh.

Extraction of Vernonia Amygdalina Powder

200 g of coarse powder of each part (leaves, stems and
rhizomes) was macerated in 1 L methanol in each the
absorbed exhausted bottle with cotton on the bottom for 48
hours before filtering. The powder was covered under a filter
paper, then glass marbles, and macerated by pouring slowly
methanol high 5 or 6 cm into the bottle. The resulting filtrate
was evaporated and concentrated to a paste dryness using a
water bath set at 45°C to obtain the extract then was stored
in the refrigerator below 10°C until required for further
analysis.

The methanol extract of Vernonia amygdalina powder was
ranged from strong polarity to less polar by liquid-liquid
extraction techniques: dissolve the total extractinto Methanol
in the ratio of 1:1/2 (1 ml extract: 0.5 ml methanol); then
pour water into with a ratio of 1:2 (1 ml extract: 2 ml water).
This fraction was shaked in turn with solvents of increasing
polarity solutions (Diethyl ether, Ethyl acetate, n-Butanol)
until no more dissolved matter mixing in the solvent,
then switch to a more polar solvent. After collecting and
evaporating the fractions to remove the solvent, 4 extracts
(diethyl ether, ethyl acetate, n-butanol, and aqueous extract)
were obtained respectively.

Preliminary Component Analysis of Vernonia
Amygdalina

The fractions of diethyl ether extract, ethyl acetate,
n-butanol, and aqueous extract /were analyzed to determine
substances which have positive results in the preliminary
survey. [4] To determine alkaloid: Dissolve each fraction in
4 ml hydrochloric acid 1% solution, then, divide the acid
solution into 4 small test tubes, and determine alkaloid by
the reagents (Mayer, Bouchardat, and Dragendorff). [4] The
result of Mayer reagents is that test tube change to white
precipitate and light-yellow liquid; of Bouchardat reagents
is that test tube change to red- brown precipitate; and the
result of Dragendorff reagents is that test tube change to red-
orange precipitate.

To determine flavonoid group: Using the reaction with H,SO,,
NaOH, and FeCl, to determine flavon, flavonol, isoflavon,
chalcon, auron, leucoantocyanidin in the ethanol extract
and other extracts, and the Cyanidin reaction of Wilstatter
to find the presence of flavon, flavanon, flavonol, flavanonol,
xanthon in the methanol extract. [4]

To determine polyphenol group: Using the Liebermann
reaction to determine anthraquinon in NaOH 10% solution.

[4]

To determine coumarin: Dissolve each extract in 2 ml alcohol
70%, then divide the solution into two test tubes, and add
to the first tube 0.5 ml KOH 10% and the second an equal
amount of distilled water, finally, heat them in a water bath
for 2 minutes. After the solution is cool, the reaction result
was observed under 365 nm ultraviolet light.[4]

To determine tannin: Add 5 drops of gelatin into 2 mL of each
extract, and stir them, compared with the certificate tube
containing the filtrate and the tube containing the reagent
(gelatin-salt solution). If there is a white cotton precipitate,
there is tannin.[4]

To determine the terpenoid group use Liebermann -
Bourchard reaction; to determine the steroid - triterpenoid
group use the Rosenthler reaction or Carr - Price reaction;
to detect steroid using Salkowski reaction, and to determine
saponin group by foaming test and Fontan - Kaudel test.[4]

Thin-layerchromatography:Thepresenceofmaincomponents
in each extracts was evaluated was by chemical method
with general reagent and TLC (Thin-layer chromatography)
method. TLC was performed on sheets coated with layer of
silica gel, and dried in room temperature for 30 mins. The
solvent system I [ethyl acetate: methanol: distilled water
(100:8:5)], and the solvent system II [Chloroform: methanol:
distilled water (65:35:10)] were used. 10 uM of each extract
was spotted on the silica plates. Next, the plates were run in
a chromatographic chamber for about 20 mins, saturated by
100 mL of solvent systems. Finally, they were visualized at
254 nm and 365 nm under UV, and by FeCl3 reagent. [4]

Antimicrobial Activity Analysis of Vernonia
Amygdalina Extracts

The Antimicrobial activity of Vernonia amygdalina extracts
was determined by the diffusion method in agar or liquid
medium. Each indicator bacteria was cultured in a suitable
media at 37°C for 24 hours. The diluted bacterial solution
(100 pl) was added into each media, and then 100 pl of each
extractor sterile paper wells (6 mm in diameter) containing
each extract was put into them. Sterile distilled water is a
control. The Petri plates or test tubes were incubated at 37.0
+ 0.10°C for 24 hours. The diameter of the inhibitory zone
(mm) or turbidity bacteria was measured.

Antioxidant Activity Analysis of Vernonia
Amygdalina Extracts

The antioxidant activity of the Vernonia amygdalina extracts
(n-hexan, ethyl acetate, ethanol, and aqueous extract) was
firstly determined by DPPH (1,1- diphenyl-2-picrylhydrazyl)
on a thin plate of silica gel F
diluted in methanol 95%,
system was n-hexane: ethyl acetate (8:2), DPPH reagent

.o, (Merck); the extract was

put on the plate, the solvent

(0.001% by weight/volume) were mixed when used. Then,
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the antioxidant activity of the extract on free radicals was
compared to BHA (butylated hydroxyanisole), BHT (butylated
hydroxytoluene) and quercetin, measured in hydrogen-
increased antioxidant activity, used as the color indicator of
DPPH or -carotene-linoleic. Each 7.5, 8.75, 10 and 11.25 ml
of Vernonia amygdalina extracts and each 0.25, 0.5, and 0.75
ml of BHT (in methanol) were placed in different tubes. A
mixture of 5 ml of 0.5 mM DPPH or (-carotene-linoleic was
prepared for all tubes; after 30 minutes of incubating at
room temperature (22-24°C), the absorbance was measured
at 517 nm with a spectrophotometer and 1 ml of methanol
mixed with 5 ml of 0.5 mM DPPH or B-carotene-linoleic
served as blank. [8]

Statistical Analysis
Statistical analysis was performed by using the SPSS 22.0

Table 1. Components of Vernonia amygdalina aqueous extract.

software (Chicago, IL, USA). Data were presented as means
+ SD. Differences were considered significant at p < 0.05 and
confidence interval = 95%. Each experiment was repeated
three times at each concentration.

RESULTS AND DISCUSSION
Component Analysis of Vernonia Amygdalina

The results of the active component analysis in the
aqueous extracts of Vernonia amygdalina leaves by thin-
layer chromatography (TLC) and chemical reactions were
presented in Tables 1 and 2. The results showed that the
components from the extracts contain phytalat, oxalat,
coumarin, alkaloid, saponin, tannin, and flavonoids. The
quantitative substances were relatively high, especially
phytalat. The results were also presented in some previous
reports.[1-3, 5,13, 17]

Components Qualitative

Tanin ++
Flavonoid +++
Saponin ++
Alkaloid +++
Phenol +
Phytalat +H4+4
Oxalat ++

(-) = Non appearce; (+) = Appear in low concentrations;

(++)—Appear in moderate concentrations; (+++) — Appear in high concentrations

Table 2. The content of quantitative substances is obtained from Vernonia amygdalina leaves diethyl ether extract by soxhlet

for 2 h.
Weight (mg)
Components
Min
Tannin 3,31 3,27 3,288+0,012*
Flavonoid 4,06 4,03 4,044+0,011
Saponin 3,59 3,51 3,552+0,027
Alkaloid 3,81 3,65 3,732+0,054
Phenol 1,62 1,54 1,582+0,026
Phytalat 19,62 18,58 19,402+0,316
Oxalat 3,67 3,42 3,511+0,083

* Data were presented as means * SD at p<0.05 and confidence interval = 95%.

Antimicrobial Activity of Vernonia Amygdalina
Extracts

The results in Figure 1 and Table 3 indicated that all three
extracts (ethanol extract, hot aqueous extract, and soup
extract) inhibited the growth of E. coli and S. aureus. It also
showed that hot aqueous extract had the highest inhibitory
zone on E. coli and S. aureus compared with the control
substance Ampicillin (P < 0.001). This is followed by the

inhibitory effect of Vernonia amygdalina leaf extract on E.
coli, which is significantly higher than the inhibitory effect
of Ampicillin on S. aureus (P <0.001) and also higher than
the inhibitory effect of Ampicillin on E. coli (P = 0.025). From
the isolates were determined based on the study results
at Slovenia of Comenius University performed [1]. This is
similar to the research of scientists around the world. [4, 6,
7,9-12,15,18-21]
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Figure 1. Antimicrobial activity of Vernonia amygdalina extracts

Table 3. Morphological and biochemical characteristics of the tested strains.

N Staphylococcus aureus Escherichia coli
Gram +++ =
Lactose - +
Manitol - +
Glucose - +

(-) No; (+) low positive; (+++) high positive

Antioxidant Activity of Vernonia Amygdalina
Extracts

DPPH Testing

The antioxidant kinetics and mechanism of the antioxidant
activity of V. amygdalina were analyzed by testing DPPH and
using the spectroscopic method (Figure 2). The methanolic
extracts of the leaves contain the phenolic antioxidant that
is the primary agent responsible for their DPPH scavenging
activities. The determination of the antioxidant activity of

Vernonia amygdalina is likely due to the hydroxyl groups
present in the chemical structure of the phenolic compounds
that can provide the necessary ingredients as a free radical
and antioxidant. Antioxidant activity depends not only on the
concentration of the antioxidant, but also on the structure
and interactions between antioxidants. The antioxidant
activity is attributed to a different mechanism. Specifically,
prevention of chain formation, metal ion catalyst binding,
peroxide degradation, prevention of hydrogen abstraction
and free radical scavenging.
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Figure 2. Antioxidant activity of leaf and stem extracts of Vernonia amygdalina at different concentrations were analyzed
by DPPH method and compare to BHT. Each value presents one type of extract + SD (n = 3); p <0.05.
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f3-Caroten-Linoleic Testing

The antioxidant activities of the Vernonia amygdalina
extracts, BHA, BHT, and quercetin, as measured by the
discoloration of f3-carotene, are shown in Figure 3. It can
be seen that leaf and stem extract. The leaves are bitter in
varying degrees of antioxidant activity. The antioxidants of
the Vernonia amygdalina extracts and the titrant increase
in the order BHA> BHT> quercetin> ethanol extract> ethyl

acetate extract> n-hexane extract. The ethyl acetate extracts
of Vernonia amygdalina, 400 mg/ml showed the highest
antioxidant activities. The n-hexane extracts also have
antioxidant activity. The ethanol and ethyl acetat extract
of Vernonia amygdalina have the same antioxidant activity,
using quercetin to control the extracts. The antioxidant
activities of Vernonia amygdalina were influenced by the
solvent used for extraction and analytical methods.

M n-hexan extract M Ethyl acetat extract

100

200

Ethanol extract IIBHA B BHT Quercetin

300

Figure 3. Effect of concentration of leaf and stem extracts of Vernonia amygdalina on antioxidant activity with 3-carotene
-linoleic acid method compare with BHA, BHT, and with quercetin.. Each value represents an extraction method + SD.

The extracts of Vernonia amygdalina in this study showed
different levels of antioxidant activity. The results showed
thatthe ethyl acetate extract exhibited the highest antioxidant
activity with the f3-carotene method. Meanwhile, the ethanol
extracts showed the strongest antioxidant activity with
the DPPH testing. Differing the method for measuring
antioxidant activity can lead to different results. The solvent
extracts influence the yield and antioxidant activity of the
Vernonia amygdalina extract. The results of this study show
a correlation with previous studies by Grierson et al. (2007)
[8], Tangka (2003) [21], Moody et al. (2003) [16].

CONCLUSION

Vernonia amygdalina extracts contain organic compounds
with common pharmacological effects in plants such as
tannins, flavonoids, saponins, alcalids, phenols, phytalates,
oxalates. Results show that 20 g of Vernonia amygdalina
contains 3.29 g tannin, 4.044 g flavonoid, 3.55 saponin, 3.73 g
alkaloids, 1.58 g phenol, 19.402 g phytalate, 3.511 g Oxalate.
Antibacterial effect of Vernonia amygdalina hot aqueous
extract is the highest inhibitory zone on E. coli and S. aureus
compared with Ampicillin. Antioxidant activity of leaf and
stem extracts at different concentrations were presented the
highest at ethanol extract by DPPH testing and f3-carotene
-linoleic testing.
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