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ABSTRACT

Objective: This study was to investigate the phytochemical screening, total phenolic content (TPC), and antioxidant activity of fractions of water, ethyl
acetate, and n-hexane from Dendrophthoe pentandra (L.) Miq. and mistletoe of Moringa oleifera Lam.

Methods: Simplicia extracted with 96% ethanol using maceration method. Liquid-liquid extraction was used for fractionation with water, ethyl
acetate, and n-hexane as solvent. Phytochemical screening, determination of TPC, and antioxidant activity were performed against these fractions.
Antioxidant activity was determined by 2,2-diphenyl-1-picrylhydrazyl method. The TPC was measured by Folin-Ciocalteu reagent and use gallic acid
(GA) as a standard.

Results: Water fraction contains saponin and polyphenols. Ethyl acetate fraction contains alkaloids, flavonoids, saponins, terpenoids, and polyphenols.
N-hexane fraction only contains alkaloids and terpenoids. The TPC and antioxidant activity of fractions of water, ethyl acetate, and n-hexane were
9.42+1.16%, 21.35+1.86%, and 67.40+£0.82% mg GA equivalent/g fraction and 29.46 ug/ml+0.99%, 7.08 pg/ml+0.39%, and 10.90 pg/ml+1.05%,
respectively.

Conclusion: Fraction of ethyl acetate exhibited the highest antioxidant activity and TPC. This study showed that there were significant correlations

between TPC and antioxidant activity at significance level p<0.05.
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INTRODUCTION

Free radical is naturally formed in the body through oxidation and
combustion cells. Free radical is unstable because its unpaired electron
so that it will react with the surrounding molecules to obtain the
electron pair to become stable. This reaction will lead to oxidative
stress that can cause cellular damage as well as various degenerative
diseases [1]. The biological system of the body has actually produced
antioxidants that can reduce the activity of free radicals whereas can
also be obtained from natural and synthetic materials [2]. Natural
antioxidant compounds from plants are in the form of phenolic
or polyphenolic compounds. The natural antioxidants have some
advantages such as being obtained easily and economically and have
slight or no side effects [3].

Mistletoe is semi-parasitic plants widely spread in Indonesia. Although
mistletoe can destroy the host plants, it has an ability to be medicinal
plants [4]. Mistletoe is one of the plants that contain high phenolic
compounds and can be a source of natural antioxidants. Since mistletoe
is a semi-parasitic plant, it was suggested that their bioactivities and
their secondary metabolite compounds in each type of mistletoe
depend on their host. This is partly due to the acquisition of nutrients
and minerals and defensive compounds of the host [5]. One of the
suspected mistletoe for having high antioxidant activity is mistletoe
that sticks on the Moringa oleifera tree that is Dendrophthoe pentandra
(L) Miq. D. pentandra (L.) Miq. is one of the Indonesian mistletoes
species which belong to the family of Loranthaceae.

The chemical compound of the mistletoe that grows on the moringa host
isalso influenced by the chemical compounds found on the moringa tree
as its host. Previous studies of the extraction of moringa leaf (M. oleifera

Lam.) showed high antioxidant activity with IC, 1.60+0.03 pg/ml [6].
Moringa leaf (M. oleifera Lam.) has been reported to be a rich source
of carotene, vitamins, minerals, acids amino, flavonoid, and phenol
compounds [7].

Several studies have shown that D. pentandra (L.) Miq. as one of mistletoe
which grows in different hosts such as lobbies, cloves, ambarella, and
sugar apple has antioxidant activity with IC,; 17.60 pg/ml, 6.40 pg/ml,
34.10 pg/ml, and 13.90 pg/ml, respectively [8-10].

In this study, mistletoe leaf of M. oleifera Lam. was extracted
and partitioned with the different solvent that used to evaluated
phytochemical screening, antioxidant activity with 2,2-diphenyl-1-
picrylhydrazyl (DPPH) free radical scavenging method, and total phenol
content with Folin-Ciocalteu method.

MATERIALS AND METHODS

Materials

D. pentandra (L.) Miq. leaves that were collected from around
Tawangsari village, East Java, Indonesia. Ethanol 96%, sterile distilled
water, ethyl acetate, n-hexane, methanol, Vitamin C (PT. Brataco), gallic
acid (GA) standard (Sigma-Aldrich), diphenylpicrilhidrazil/DPPH
(Sigma-Aldrich), Folin-Ciocalteu (Merck), and sodium carbonate were
used.

Extraction

The extraction was done by immersing 50 g of simplicia with 500 ml
of 96% ethanol for 24 h and then replaced with a new solvent with the
same volume. Solvent replacement is done 3 times. The obtained liquid
extracts were collected and then evaporated with a rotary evaporator,
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and the residue was dried in the oven until a viscous extract was
obtained.

Fractionations

3 g ethanolic extract of mistletoe leaves was dissolved in 10 ml of
ethanol and 20 ml of sterile distilled water. Then partitioned with
30 ml of solvent n-hexane in separating funnel for 6 times, and then
the n-hexane fraction was collected. The residue was partitioned
with an ethyl acetate solvent with the same volume. Thereafter, each
ethyl acetate fraction, water fraction, and n-hexane fraction were
concentrated with a rotary evaporator [11].

Phytochemical screening

Fractions of water, ethyl acetate, and n-hexane were tested for
phytochemical screening; there are alkaloids, flavonoids, saponins,
terpenoids, and polyphenols [12].

Determination of total phenolic content (TPC)

TPC was measured using the method based on Saiah et al. [13] with
some modifications. Each sample of 20 mg was dissolved in 10 ml of
methanol, then diluted to a concentration of 100 pg/ml. GAs are used
as the standard. A total of 0.15 mL of the test solution (fraction or GA)
was added with 0.75 ml of the Folin-Ciocalteu reagent. The mixture
was incubated for 6 min, then 0.60 ml sodium carbonate added to it.
The mixture was incubated for 30 min. After that, the absorption was
measured using ultraviolet (UV)-visible spectrophotometer at 737 nm.
TPC test results are shown in mg GAs equivalent (GAE)/g fraction.

Determination of antioxidant activity (DDPH method)

Evaluation of antioxidant activity was done based on Molyneux [14,15]
with some modifications. Each sample of 20 mg was dissolved in
methanol up to the boundary marker, then diluted until a series of
concentrations were obtained. Vitamin C is used as a positive control.
Then, as much as 0.3 ml the test solution was reacted with 1.2 ml DPPH.
After incubation for 30 min, the absorption was measured using UV-
visible spectrophotometer at 515 nm. The value of IC,  is then calculated.

Statistical analysis

Data were obtained from the antioxidant activity and TPC measurement
statistically tested using one-way ANOVA followed by LSD as post hoc.
The difference is considered significant if p<0.01 with a confidence
level of 99%. The correlation test between antioxidant activity and TPC
was performed. Correlation test is done using Pearson correlation. Data
are considered to correlate significantly if p<0.05.

RESULTS

Extraction and fractionations

The yield of the extract was calculated based on the ratio of the final
weight (weight of the viscous extract) with the initial weight (the
weight of the simplicia powder) [16]. The weight of the extract was
9.51 g so that the yield of the extract was 19.02%. Table 1 shows the
differences in percentage yield for each fraction. Based on the results of
fraction yield, the n-hexane solvent has the highest extractive capability
while the water solvent is the solvent with the lowest extractive ability.

Phytochemical screening

Table 2 shows the result of phytochemical screening of each fraction.
Water fraction contains saponin and polyphenols. Ethyl acetate fraction
contains alkaloids, flavonoids, saponins, terpenoids, and polyphenols.
N-hexane fraction only contains alkaloids and terpenoids.

Determination of TPC

TPC measurement was done using standard calibration curve that
obtained regression equation to be able to count TPC at the fraction.
The equation obtained for TPC measurement was y = 0.094x + 0.037
with coefficient correlation (R) 0.998. TPC measurement results can
be shown in Table 3. TPC from highest value to lowest is ethyl acetate
fraction, n-hexane fraction, and water fraction that significant difference
(p<0.01).
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Determination of antioxidant activity

Each fraction and Vitamin C antioxidant activity results as shown in
Table 4. Positive control Vitamin C has IC, value of 3.46+0.45 pg/ml.
The IC,, values of fractions from the highest to the lowest one are the
ethyl acetate fraction, the n-hexane fraction, and the water fraction.
These results have a significant difference from one another (p<0.01).

Statistical analysis

Pearson correlation results between TPC and IC,; shown the negative
correlation. It means that the greater the phenol content, the lower the IC,
value, or the better antioxidant activity. The value of significance shows
that between TPC and IC, value there is a significant correlation at p<0.05.

DISCUSSION

Based on the percentage of yield, the fraction of n-hexane solvent has
the highest extractive capability while the water solvent is the solvent
with the lowest extractive capability. This result shows that the non-
polar secondary metabolite in the sample was more than those of the
polar metabolite compound [17].

The measurement of antioxidant activity showed that fraction of ethyl
acetate has the highest activity with IC,| value was 7.08+0.39 ug/ml,
then the fraction of n-hexane with IC, 10.90+1.05 pg/ml and the lowest
is water fraction with IC,, i.e. 29.4620.99 pg/ml. When all three
fractions were compared with positive controls of Vitamin C, the IC,,
of Vitamin C was smaller than the IC, of the three fractions. This is
because Vitamin C as known as ascorbic acid is a pure compound that
was shown to have antioxidant activity when compared to the fraction
that comprises various components.

Table 1: The percentage yield of D. pentandra (L.) Miq. fractions

Sample Percentage yield (%)
n-hexane fraction 26.67
Ethyl acetate fraction 10.22
Water fraction 12.22

D. pentandra: Dendrophthoe pentandra

Table 2: Phytochemical screening of D. pentandra (L.) Miq.

fractions
Secondary metabolite Water Ethyl acetate n-hexane
Alkaloids - + +
Flavonoids - + -
Saponins + + -
Terpenoids - - +
Polyphenols + + -

+: Detected, —: Not detected. D. pentandra: Dendrophthoe pentandra

Table 3: TPC

Sample TPC (mg GAE/g fraction)+RSD (%)
Ethyl acetate fraction 67.40+0.82

N-hexane fraction 21.35+1.86

Water fraction 9.42+1.16

(n=3) (averagexRSD [%]), *mg GAE/g: mg gallic acid equivalent per gram.
TPC: Total phenolic content, RSD: Relative standard deviation

Table 4: Antioxidant activity

Sample IC, (ng/ml)
Vitamin C 3.46+0.45
Ethyl acetate fraction 7.08+0.39
n-hexane fraction 10.90+1.05
Water fraction 29.46+0.99

(n=3) (average+RSD [%])
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The high antioxidant activity of ethyl acetate fraction was suspected due to
its secondary metabolite compounds that have more effect in antioxidant
activity and it more dissolved in ethyl acetate than n-hexane or water such
as flavonoids, tannins, quinones, and steroids [8]. This result is suitable with
the previous studies by Das et al. [18] comparing antioxidant activity in
ethanolic extracts, chloroform fractions, ethyl acetate fractions, and polar
fractions of Crescentia cujete leaves and stems. The results showed that the
fraction of ethyl acetate in both leaves and stalk has the smallest IC value.

The next highest antioxidant activity was the fraction of n-hexane with
IC,,10.90£1.05 pg/ml. Secondary metabolites that are suspected which
provide antioxidant activity are terpenoids, steroids, and flavonoids.
Previous researches by Hanif et al. [19] mentions that n-hexane
fraction in the same mistletoe species but grow in different hosts
contain steroids, terpenoids, and flavonoids. Although the percentage
yield value of n-hexane fraction was more than the other fractions,
the antioxidant activity of the n-hexane fraction was weaker than the
ethyl acetate fraction. This was thought to be caused by the presence
of proteins, fats, and other compounds dissolved in non-polar solvents
which blocking the free radical scavenging process [20]. However,
the antioxidant potential of n-hexane fraction was greater than the
water fraction. The presence of non-polar compounds that also have
antioxidant activity in large numbers was possible to be the reason.

The lowest antioxidant potency was water fraction with IC
29.46%0.99 pg/ml likely due to the compound which is extracted less
in the water solvent while most of the flavonoids and other phenol
compounds dissolve more in the ethyl acetate solvent. In addition, it
was possible that some of the secondary metabolites extracted in water
solvents were secondary metabolites that have no antioxidant activity,
so the extract using water solvents has a low antioxidation activity.

The highest to the lowest of the total phenol content was ethyl acetate
fraction, n-hexane fraction, and the water fraction. The high of TPC in
the ethyl acetate fraction was presumed in the presence of polyphenols
having the same molecular weight as the ethyl acetate solvent such as
tannins and flavanols [21]. The higher of total phenol compound at the
n-hexane fraction compared with the water fraction is possible because
of the low-polarity phenolic component of the soluble extract tends to
dissolve in non-polar solvents [22] while most of the semi-polar phenolic
compounds are more soluble in ethyl acetate than in water solvents.

Correlation test between TPC and antioxidant activity (IC, ) obtained
correlation coefficient (r) -0.774 and (r2) 0.59908. A negative correlation
indicates that the greater the total phenol content, the lower IC50 value,
or the higher antioxidant activity. It means that 59.908% of antioxidant
activity is contributed by phenolic content. According to Sarwono [23],
a significant correlation is indicated by a value of p<0.05. Based on
Pearson’s statistical test, the significance value obtained 0.014 (p>0.05)
showed that TPC with antioxidant activity (IC,)) was significantly
correlated. This is suitable with previous research which states that there
was a strong correlation between the content of phenol and antioxidant
activity. Rohman et al. [24] reported the TPC of red fruit had a strong
correlation to antioxidant activity with a correlation value of 64.5%.

CONCLUSION

The highest antioxidant activity is owned by the fraction of ethyl acetate
with IC that was 7.08+0.39 pg/ml, then the fraction of n-hexane with IC
is 10.90+1.05 pg/mland the lowest was water fraction with IC 29.46+0.99
pg/ml. The results of each sample have a significant difference to each other.
The highest TPC was found in the ethyl acetate fraction with 67.4+0.82 mg
GAE/g fraction then followed by the fraction of n-hexane (21.35+1.86 mg
GAE/g fraction) and water fraction (9.42+1.16 mg GAE/g fraction). The
correlation between total phenol content and antioxidant activity (IC,)
has R value -0.774. There was a significant correlation between TPC and
antioxidant activity based on their significance value (p<0.05).
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