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ABSTRACT:

Gynura procumbens plant, widely known as an edible plant in Vietnam, has been used as a
traditional medicine in many regions of Asia. In this study, an affordable and convenient method of
soaking dry leaves of Gynura procumbens in water was employed to obtain extracts. The extraction
conditions were optimized, including the dried plant weight/solvent volume ratio of 1/30 g/mL, the
extraction temperature of 80°C, and the extraction time of 90 minutes. The results indicated that the
total phenolic content (TPC) of the extracts varied from 3.3 to 5.8 mgGAE/gdry. All the extracts
possessed DPPH radical scavenging activity. Compared to ICs, of Trolox (43.5 mg/L), the optimum
extract showed significant antioxidant activity with ICs, of 7.6 mg/L and the antioxidant capacity
equivalent to Trolox of 5.7 mgTE/gdry. The study results suggest that the Gynura procumbens leaf
extract demonstrates its potential to be used as a natural antioxidant, which is capable of being used

in food industry, medicine, and cosmetics.
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1. Introduction

Free radicals are atoms or molecules that lose
an electron in the outer shell continuously
generated. During the body's metabolism or under
the influence of factors such as environmental
pollution, stress, alcohol, tobacco ... free radicals
are formed. They are harmful substances, causing
damaging change, dysfunction, aging and diseases
[1]. Free radicals are harmful substances, causing
damaging changes, dysfunction, aging, and most
diseases. Over time, free radicals are constantly
being produced and harmful while the body's
defenses gradually weaken. Therefore, to protect

health - especially the brain, it is necessary to limit
the free radical proliferation factors, and add
anti-free radicals to the body. With the concern of
some side effects causing pneumonia, impaired
blood clotting... of synthetic antioxidants such as
butylated [2], nowadays, scientists have paid more
attention to the study of compounds. antioxidants
from nature. Previous studies have shown that
foods such as fruits, chocolates, vegetables, tea,
wine,... contain more than 8.000 polyphenols -
nutrients that play a role in protecting cells from the
harmful effects of radicals [3]. The antioxidant
potential and phenolic composition of berries such
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as blueberries, blackberries and strawberries in
Nanjing were investigated in 2012 [4]. In this study,
blueberries were believed to contain antioxidants
such as proanthocyanidins and anthocyanidins.
Extracts of 20 locally available Sri Lankan fruits
were investigated for their antioxidant activity as
reported by Silva and Sirasa [5]. The results
showed that gooseberry showed the highest DPPH
activity (111.25 mg ascorbic acid
equivalent antioxidant capacity (AEAC)/g). Sugar

removal

apple and starfruit had the second and third highest
antioxidant activity in terms of DPPH, TPC, TFC
activity ratings, and vitamin C content.

In Vietnam, Gynura procumbens (GP) is widely
grown in rural areas. The locals use it as a daily

sieved through a 0.1 mm diameter screen. The
dried potting medium powder was vacuum packed
in bags and stored at room temperature until the
experiment is carried out.

Chemicals used for this study included: 2,2 '-
diphenyl - 1 - picrylhydrazyl (DPPH), gallic acid,
Folin reagent - Ciocalteu, Sodium carbonate
(Na,COs3) made in India; methanol purchased from
Merck (Germany).

2.2. Extraction method

Single factor method is used in this study. A
mass of 1 g of GP leaves was used for extraction.
The survey parameters of extraction time,
temperature and the ratio of raw materials /
extraction solvent were shown in the Table 1:

Table 1. Survey parameters of Gynura procumbens leaf extract

Ratio material/solvent (g/mL) Time (minute) Temperature (°C)
Survey parameters 1/25; 1/30; 1/35; 1/40 60, 90, 120, 150 70;80;90; 100
Solvent Distilled water

Fixed parameters 80°C; 60 minutes

80°C; Optimal ratio Optimal ratio, time

nutritional supplement. Many studies show that GP
is a nutritious plant [6]. In addition, it is also used as
a medicine in traditional medicine to cure diseases:
detoxification, heat treatment, diuretic, anti-aging,
liver, kidney, intestinal, cardiovascular or blood
and sugar diseases... [7-9]. Much research has been
done on extracting polyphenol compounds from
Gynura procumbens leaves [6, 10]. Conditions such
as soil, climate and extraction methods also
significantly affect the content of beneficial active
ingredients in the plant [11]. With the purpose of
not using harmful chemicals, this study is conducted
to investigate the conditions of Gynura procumbens
(GP) leaves extraction with aqueous solvents.

2. Materials and methods

2.1. Materials

The GP leaves used in the study were collected
at garden in Ho Chi Minh City in February 2021.
The GP leaves were dried to reach the moisture
below 10%. The dry materials were crushed and
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Appropriate  extraction parameters

selected based on the total polyphenol content

were

(TPC) and DPPH-free radical scavenging capacity

of the extract (DPPH).
2.3. Total  Phenolic  Content (TPC)
Measurement

The total polyphenol content was determined
according to the method of Singleton et al. (1999)
[12]. Exactly 1 ml of extract to remove 5 ml of
reagent Folin - Ciocalteu 10% and 4 ml of 7.5%
Na,CO; solution. The mixture was shaken by
Vortex machine for 30 seconds before being kept
at room temperature and dark for 60 minutes. The
mixture was then measured at 765 nm on a Carry
50 spectrometer (Spectrophotometry, Varian,
Australia). Gallic acid was used to construct the
calibration curve and results were expressed in
milligrams equivalent gallic acid (mg GAE)/g dry
extract. Total polyphenol content (TPC) with
substance

standard was gallic acid in the
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concentration range 1 to 10 pg/mL had a linear
0.0125x + 0.0249

regression equation y
(R2=10.9905).

2.4. DPPH Radical Scavenging Activity
Measurement

DPPH free radical reduction capacity of extracts
was determined according to the method of Fu and
Shieh (2002) [13] with some minor corrections.
Take 0.5 ml of extract, then add 3.5 ml of 0.1 mM
DPPH solution in 80% methanol, mix and allow to
stand in the dark for 30 minutes. The optical
absorbance was measured at a wavelength of 517
nm. DPPH free radical reduction was determined
by the following formula:

M 100
cT

DPPH (%)

Whereas:

Act: Absorption of blank sample without
extract;

Agp: Absorption of the sample containing the
extract.

DPPH radical scavenging activity of extracts
counted Trolox equivalent (mg TE/g) based on
method normal curve y = 0.8879x + 0.7889 (R*=

0.9961).

3. Results

3.1. Effects of ratio material/solvent on
polyphenol content (TPC)and DPPH radical
scavenging activity

The effect of the raw

material/solvent ratio (g/mL) on the
total polyphenol content and DPPH

decrease, the free radical reduction value
increased very little. Selecting an appropriate
material/solvent ratio requires taking into account
the overall efficiency of the process as it relates to
energy, equipment, and solvent costs. Therefore,
depending on the specific purpose and the amount
of extract to be collected, choose the appropriate
extraction ratio material/solvent. The result was
consistent with previous study of Hainorita et al.
[14]. With the results of the current study, the
extraction rate of ratio material/solvent of 1/30
(g/mL) was selected for the further study.

3.2. Effects of extraction time on polyphenol
content (TPC) and DPPH radical scavenging
activity

Figure 2 showed the effect of extraction time on
the total polyphenol content and the DPPH free
radicals scavenging activity of the GP extract.
When the extraction time was changed from 60 to
150 minutes, the TPC content reached the
maximum value at 90 minutes (5.8 mgGAE/g).
After a 90-minute extraction time, the values of
TPC began to decrease. However, for DPPH, the
free radicals scavenging activity increased sharply
from 60 to 90 minutes. After 90 minutes, the DPPH
free radicals scavenging activity had barely
changed much. Results showed similarities with

extracts of Limnophila aromatic [15]. Based on the

Figure 1: The effect of the ratio material/solvent (g/mL)
on the total polyphenol content TPC and DPPH radical
scavenging activity of the GP leaves exiract
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results achieved, time 90 minutes was
selected for the next study.

3.3. Effects of extraction temperature
on TPC and DPPH radical scavenging

Figure 2: The effect of the exfraction time (minute) on
the total polyphenol content TPC and DPPH radical
scavenging activity of the GP leaves extract

6
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Temperature is one of the important
parameters affecting the extraction of
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polyphenol compounds from plant
materials. In this study, the effect of
extraction temperature (70, 80 and 90°C)
on polyphenol content and DPPH free
radical absorption was studied (Figure 3).
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polyphenol content and the ability to
DPPH free radicals scavenging activity
in the GP leaf extract increased with the
increasing direction of temperature in the
range from 70 to 80°C. However, when

Figure 3: The effect of the extraction temperature (°C)
on the fotal polyphenol content TPC and DPPH radical
scavenging activity of the GP leaves exiract
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efficiency of polyphenols [16]. From
that, temperatures of 80°C were selected to extract
GP leaves for water-extraction method.

The DPPH free radical capacity of GP leaves
extract was compared based on the absorption
value of Trolox ICs,. Survey results showed that
IC5q of Trolox (43.5 mg/L) was higher than ICs, of
optimal extract of GP leaf (7.6 mg/L) and Trolox
equivalent antioxidant capacity TEAC was 5.7
mgTE/gdry. The aqueous GP extract in this study
had a TPC value (5.8 mgGAE/g) close to the TPC
of Limnophila aromatic aqueous extract (6.2

Acknowledgment:

mgGAE/g) and ICs, value (7.6 mg/L) was higher
than Limnophila aromatic (679ug/mL) [15].

4. Conlusion

The study showed that Gynura procumbens
leaves have the potential to extract natural
antioxidants. The extraction conditions were
obtained with the highest value of polyphenol
content (5.8 mgGAE/g) and antioxidant capacity
equivalent to Trolox (5.7 mgTE/gdry) from
Gynura procumbens leaves in 1/30 g/mL, 80°C,

and 90 minutes W
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KHAO SAT HAM LUONG POLYPHENOL
VA KHANG OXY HOA CUA LA BAUPAT

@ TRAN BUI PHUC
® VU THIKIM NGOQC
Khoa Ky thudt thuc phdm va Méi trudng,
Trudng Dai hoc Nguyén Tat Thanh

TOM TAT:

Cay bau dit, dugc bi€t d€n rong rii nhu mot loai cdy dn dudc & Viet Nam, di dugc sit dung
lam thudc ¢6 truyén & nhiéu viing cia chau A. Trong nghién cttu nay, phuong phdp ngdm néng
da dugc sit dung dé thu hdi dich chiét. Cac diéu kién chiét xuit dugc toi vu hda, bao gdbm ty 1é
khdi lugng nguyén liéu khd/dung mdi 1a 1/30 g/mL, nhiét do chi€t 80°C va thdi gian chiét 1a 90
phiit. K&t qua chi ra riing, tdng ham lugng phenolic (TPC) clia cac chat chiét xuat thay ddi tir 3,3
dén 5,8 mgGAE/g. Tat ca cdc chit chi€t xuat déu c6 khé ning loai bd gdc DPPH. So vdi IC5, clia
Trolox (43,5 mg/L), chiét xuat tdi uu cho tha'y hoat dong chong oxy héa dang ké vé6i ICs, 1a 7,6
mg/L va khd ning chong oxy héa twong duong véi Trolox la 5,7 mgTE/g. K&t qua nghién citu cho
thay, chiét xuat 14 bau dit ¢ ti€ém ning dudc sit dung nhur mot chat chdng oxy héa tw nhién, c6
kha ning dudc st dung trong cong nghiép thuc pham, y hoc va my pham.

Tt khéa: ciy bau dat, tdng ham lugng phenolic, hoat tinh chéng oxy héa, chiét xuit, Trolox.
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