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ABSTRACT

The peel of melinjo (Gnetum gnemon) has potential as an anti-hyperuricemia. The content of flavonoids in the melinjo
peel can inhibit the xanthine oxidase enzyme as a catalyst for the formation of uric acid compounds. The purpose of this
study was to obtain the optimum extraction time and ethanol concentration for the extraction of flavonoids from the green
melinjo peel using the maceration technique with heating and stirring. This research used response surface methodology
(RSM) and central composite design (CCD). Factor 1 was the extraction time (X1) with a lower limit of 60 minutes and an
upper limit of 120 minutes, and factor 2 was the ethanol concentration (X2) with a lower limit of 30% and an upper limit
of 70%. The responses were tested for a total of flavonoid, yield, and water content. The results showed that the optimum
conditions were 5.11 minutes and 70% for the ethanol concentration. Verifying the optimum conditions, obtained melinjo
peel extract had a total flavonoid 5.255 mg QE/g, moisture content of 5.766%, and a yield of 33.657%. The deviations
from the program prediction results were 3.47%, 4.63%, and 0.55%, respectively.
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1. INTRODUCTION

Melinjo (Gnetum gnemon) is a species of tree-shaped
open seed plant (Gymnospermae) from Peninsular
Malaysia. Distribution from Assam-India to the Fiji
Islands [1]. All parts of the plant are used from stems,
leaves, flowers, and seeds. Melinjo peel contains
flavonoids that have the potential as gout herbs [2], but
their use is still limited.

Gout is caused accumulation of monosodium urate
crystals in the joints due to high uric acid levels in the
body, so the joints are swollen, hot, and stiff [3]. Some
research plants as anti-gout. Starfruit, bay leaf, black
cumin seeds, galangal, cinnamon, turmeric, celery, leek,
parsley, molokhia, S. orientalis, etc. [3-8]. Overcoming
gout can be done by inhibiting the enzyme xanthine
oxidase as a catalyst for the formation of uric acid
compounds [9]. Several researchers have identified

xanthine oxidase enzyme inhibitory activity in melinjo
peel extract. Wulandari et al. [2] compared the inhibitory
power of the xanthine oxidase enzyme in 70% ethanol
extract of melinjo peel relative to allopurinol, where the
highest power was in young melinjo peel extract at a
concentration of 100 ppm equivalent to allopurinol with a
concentration of 19.9 ppm. Puspita et al. [10] identified
the anti-hyperuricemic potential of 70% ethanol extract of
melinjo peel, at 450 mg/kg web basic (wb) and 900
mg/kg wb it was more effective in reducing uric acid
levels than allopurinol at 90 mg/kg wb.

The flavonoids in melinjo peel inhibit hyper uric acid.
Inhibition occurs due to the similarity of flavonoid
structure with xanthine oxidase substrate, namely
xanthine [2]. Green melinjo skin with the highest
flavonoid was chosen compared to yellow and red skin
[11].
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Extraction of flavonoids uses maceration with heating
and stirring. The heating process increases the extraction
of insoluble compounds at room temperature [12].
Stirring makes the extraction more effective because it
does not reduce the activity of moving the active
substance [13]. The longer the extraction, the more
material contact with the solvent affects the yield of the
extract. The efficiency of the extraction process depends
on timeliness [14]. The solvent must be in accordance
with the solubility of the active component. Generally,
flavonoids in plants are water-soluble glycosides to be
extracted with hydro alcohol [15]. Ethanol is straight-
chain alcohol that is non-toxic and safe for consumption
in herbal products. The concentration of solvent affects
the strength of the withdrawal of the active compound
[16].

Response surface method (RSM) is a multiresponse
optimization method when the response is influenced by
several variables [17]. The linear, quadratic, and
interaction effects of independent variables during
extraction can be determined using the Central Composite
Design (CCD) [18]. The application of RSM for
optimization of flavonoid extraction conditions has high
accuracy. Liu et al. [19] optimized the extraction
conditions for total flavonoids from Sculletaria
baicalensis Georgi with the most optimal conditions
being the extraction time of 2.12 hours, ethanol
concentration of 52.98%, extraction temperature of
62.46°C, and a solution-solid ratio (ml/g) of 35.23. Wu et
al. [20] optimized the flavonoid extraction from basil
with the best yield at extraction time of 2.06 hours,
ethanol concentration 77.63%, solution-solid ratio (mL/g)
29.72, and temperature 79.74°C. Azahar et al. [18],
optimized the extraction for phenolics and flavonoids
from Curcuma Zedoaria leaves with an extraction time of
92 minutes, ethanol concentration of 90%, and
temperature of 75°C. The purpose of this study was to
optimize the extraction time and ethanol concentration for
the extraction of flavonoids from melinjo peel.

2. MATERIALS AND METHODS
2.1. Material and Equipment

The production of melinjo peel extract uses the
following tools: grinder, spatula, analytical balance,
funnel, measuring cup, beaker, hotplate, magnetic stirrer,
thermometer, baking sheet, oven, petri dish, vacuum
oven, desiccator, and vacuum rotary evaporator. The
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analyzer consists of a UV-Vis spectrophotometer,
cuvette, vortex, test tube, pipette, measuring flask, bulb,
and measuring pipette,

Research materials include green melinjo skin,
aquades, 96% ethanol, filter paper, filter cloth, aluminum
foil. The extract drying ingredient is maltodextrin.
Analytical materials include quercetin, AICl3, NaNO;,
and NaOH.

2.2. Experimental Set-up

The research was conducted using response surface
methodology (RSM) and central composite design
(CCD). The independent variables were extraction time
(X1) with a lower limit of 60 minutes and an upper limit
of 120 minutes. The ethanol concentration (X2) with a
lower limit of 30% and an upper limit of 70%. Response
variables were total flavonoids, water content, and yield.
The optimal equation model was obtained by Design-
Expert program DX 7.1.5 .

Extraction of melinjo peel using an ingredient-solvent
ratio of 1:30, with 5 g of simplicial. The maceration
method is accompanied by heating at 50°C and stirring at
200 rpm. The extract was concentrated with a vacuum
rotary evaporator at a temperature of 50-55°C according
to the ethanol concentration. The evaporated viscous
extract was dissolved with 15% maltodextrin then dried
in a vacuum oven at 55°C for 2 hours.

2.4.Parameter Measurement
2.4.1. Total Flavonoid Analysis

The total flavonoids (TF) of melinjo peel extract were
tested by UV-Vis Spectroscopy based on Cahyanta [21].
The absorbance of the solution was measured at a
wavelength of 328 nm.

quercetin equivalence (#)x vol sample (1) x FP
sample mass (g)

TF = (D

Where: TP is the dilution factor

2.4.2. Yield Analysis

Analysis the yield of melinjo peel extract based on
Sa'adah and Henny [12]. The yield was calculated from
the dry extract with the following calculations:

Yield = —uickextract weight (9) 0005 ... )

initial simplicia weight (g)
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2.4.3. Water Content Analysis

Analysis of water content using the oven method [22]
with the calculation:

Water content (%) = %xlOO% ...................... (3)

Where: W is the weight of the sample before drying, W1
is the weight loss after drying

3. RESULT AND DISCUSSION

3.1. Total Flavonoids

Optimization of extraction time and ethanol
concentration to obtain melinjo peel extract powder
which has maximum flavonoids. The independent
variables of this study were the extraction time (X1) with
a lower limit of 60 minutes and an upper limit of 120
minutes, and ethanol concentration (X2) with a lower
limit of 30% and an upper limit of 70%. This preliminary
study obtained that extraction time was 90 minutes and
the ethanol concentration 50%. The responses are total
flavonoid (Y1), water content (Y2), and yield (Y3). The
analysis results of relationship variables and responses
are presented in Table 1.
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Where: Y1 = Total flavonoids; A; X1 = Extraction time;
B; X2 = Ethanol concentration

The effect of the extraction time and -ethanol
concentration on total flavonoid is shown in Figure 1.

Total Flavonoid

oy s B: Konsentrasi Etanol
A: Lama Ekstraksi

Total Flavonoid

60.00 —|

s0.00

B Knnsentrasi Ftanal

000

Z1E118)

30.00

Based on the total response analysis of flavonoids, the
following is a polynomial regression equation.

Y1l =

1.3343 + 0.073736X1 — 3.50431E-003X2 +

3.23333E-004X1*X2 — 4.96375E-004X1? — 1.41219E-
004)(22 ................................................................................. (2)

Tabel 1: Response of flavonoid, water content, and yield

50.00

A Lama Ekstraksi

Figure 1 Effect of extraction

105.00 120.00

time and ethanol
concentration on total flavonoids of melinjo
peel extract

Variable Code Variable Initial Response
No Extraction Etanol Total Flavonoid Water .

o = time Minutes) |concentration (%) | (mg QE/ g exstract) content (%) ikl )
1 -1 -1 60.00 30.00 4.201 6.192 33.129
2 1 -1 120.00 30.00 3.963 4.610 31.011
3 -1 1 60.00 70.00 4.412 6.136 31.535
4 1 1 120.00 70.00 4.950 4.415 30.970
5 -1.414 0 47.58 50.00 4.034 6.286 30.683
6 1.414 0 132.42 50.00 3.916 4.304 30.027
7 0 -1.414 90.00 21.72 4.530 5.252 35.531
8 0 1.414 90.00 78.28 4.981 5.812 32.421
9 0 0 90.00 50.00 5.052 6.091 34.857
10 0 0 90.00 50.00 5.148 6.259 34.116
11 0 0 90.00 50.00 4,746 5.540 34.982
12 0 0 90.00 50.00 4.837 5.516 35.131
13 0 0 90.00 50.00 4.600 5.879 35.341
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Based on Figure 1, the total flavonoids increased
with extraction time, but after optimal conditions, they
decreased. This condition is because the solution
becomes saturated after the equilibrium condition or
the extracted flavonoids have been exhausted. Wu et
al. [20] stated that the extraction process lasted until
the equilibrium condition. If the time is too short, the
analyte dissolution is not perfect, while if it is too
long, the solution becomes saturated so that the
extraction process is not effective [23].

In this study, the ratio of the material-solvent is
1:30. The large volume of solvent causes the
possibility of the analyte extracted to be greater than
the saturated solution. The higher the ethanol solvent
ratio, the greater the pressure on the material resulting
in a greater plasmolysis process so that a lot of cell
fluid comes out [24]. When all flavonoids in the
sample had dissolved, the adding extraction time did
not affect the extract. Besides, the decrease in
flavonoids due to instability and damage to the
compound was higher. In this study, flavonoid damage
was triggered by light exposure during extraction.
According to Peretta [25], flavonoids are relatively
stable and resistant to heat and oxygen but are
damaged by light. The longer the extraction, the
exposure to light can damage the flavonoids in the
extract.

Total flavonoids increased with higher ethanol
concentration [26]. Ethanol is polar and soluble in
water. The hydroxyl group in ethanol can partition into
hydrogen and water bonds, thus making it liquid and
more difficult to evaporate than other organic
compounds with the same molecular mass [27].
Flavonoids and their glycosides are polar and can be
extracted efficiently with ethanol solvent, where the
tensile strength depends on the concentration. The
higher the alcohol concentration, the greater the
pulling power of the compound [16].

3.2. Water Content

Based on the water content response analysis, the
following is a polynomial regression equation.

Y2 = 7.68161 — 0.025442 X1 + 3.38100E-003 X2...
4)

Where: Y2 = Water content; A; X1 = Extraction time;
B; X2 = Ethanol concentration

The effect of extraction time and ethanol
concentration on the water content is shown in Figure
2.
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Figure 2 Effect of extraction time and ethanol
concentration on moisture content of
melinjo peel extract

Figure 2 shows the water content decreases with
increasing extraction time. The longer the extraction,
the more solvent is absorbed into the sample [28]. The
amount of water evaporated during extraction
increases as the extraction time increases [29]. The
ethanol concentration had no significant effect on the
water content. The results of this research are different
from the statement of Rohaeni et al. [30], that the
higher the solvent concentration of ethanol, the lower
the water content. Ethanol attracts water, so the higher
the concentration, the greater the attraction. In
addition, high concentrations of ethanol cause easier
evaporation. This difference is thought to be due to
almost the same volume of concentrated filtrate from
the evaporation of each sample. The vacuum drying
process has an effect because of changing the sample
from liquid to solid (powder); enough water is
evaporated so that the water content in the sample does
not give a significant difference.

3.3. Yield

Based on the water content response analysis, the
following is a polynomial regression equation.

Y3 = 15.488554 + 0.43085X1 + 0.049246X2 +
6.47083E-004X1*X2— 2.65696E-003X12 — 1.45191E-

Where: Y3 = Yield; A; X1 = Extraction time; B; X2 =
Ethanol concentration
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The effect of the extraction time factor and
ethanol concentration on the yield is shown in Figure

B: Konsentrasi Etanol 6020

Rendemen

Figure 3 Effect of extraction time and ethanol
concentration on yield of melinjo peel
extract

Figure 3 shows the vyield increases with the
addition of extraction time, but it decreases after
reaching a certain time. The longer the contact
between material and solvent, the better penetration of
solvent into the material cell so that more compounds
diffuse out of the cell [31]. Extraction is limited to an
equilibrium state, where the rate of solute moves to
solvent is the same as the rate the solute moves from
solvent [32]. The yield decreased after the equilibrium
time is due to the ability to take compounds from the
material by the solvent reduced, while there is damage
to compounds due to prolonged heating [33].

The vyield tends to decrease as the solvent
concentration increases. The larger the ethanol
fraction, the higher the evaporation because the boiling
point of ethanol is lower than water [34]. The volatile
nature of ethanol and its lower specific gravity than
water affect the weight of the extract [35].

3.4. Model Optimal Verification

The model verification results (Table 3) at an
extraction time of 95.11 minutes and ethanol
concentration of 70.00, producing a total of flavonoid
5,255 (mg QE/g), water content 5.766%, yield
33.657%. The deviation of 0.55% to 4.63% is less than
5%, so the model is declared valid. Harmita [36] stated
that the measurement deviation of less than or equal to
5% was declared valid. The slight deviation indicates
the verification results meet the model predictions.
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The optimal solution based on Design Expert 7.1.5
was obtained at an extraction time of 95.11 minutes
and ethanol concentration of 70%, producing a total of
flavonoid 5.07251 (mg QE/g), water content
5.4985405%, vyield 33.4704%, and accuracy
(desirability) is 0.877. According to Nurmiah et al
[37], the desirability value shows the program's ability
to fulfill the wishes based on the criteria. The
desirability value close to 1 indicates that the model
achieves the optimization goal more perfectly.

Table 3. Comparison of model predictions and
verification of optimal condition.

Higest S Devi-
Lowe§t Prediction Prgdic VariELen ation
Prediction . Result

tion (%)
Total
Flavonoid 4.55 5.07251 5.59 5.255 3.47
(mg QE/g)
Water
content 4.59 5.49854 6.41 5.766 4.63
(%)
Yield (%) 3181 33.4704 35.13 33.657 0.55

The predicted results of the optimal model solution
at extraction time of 95.11 minutes and ethanol
concentration of 70%, the verification and deviations
after being tested in the laboratory with three
replications.

4. CONCLUSION

The study results showed the optimum extraction
time of 95.11 minutes and ethanol concentration of
70%. This optimal condition resulted in predictions of
total flavonoids 5.07251 mg QE/g, water content
5.49854%, and yield of 33.4704%. The verification
results showed that the flavonoid deviation was 3.47%,
water content was 4.63%, and yield was 0.55%, which
means the model can correctly predict the response. In
the future, it is necessary to study the effect of stirring,
evaporation time, particle size, drying time on
response.
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