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ABSTRACT

The Zingiber zerumbet was identified as a member of the Zingiberaceae family with pharmacological potential.
This study aims to characterise the phytochemical compound and evaluate the antioxidant potential of the methanol
extract, ethyl acetate, and n-hexane- fractions of Zingiber zerumbet rhizome. Maceration with methanol was used for
extraction, and the extract was then fractionated with n-hexane, ethyl acetate, and water. The phytochemical
identification was conducted for alkaloids, saponins, flavonoids, polyphenols, and steroids/triterpenoids. Antioxidant
activity was determined based on DPPH absorbance measurements using UV-Vis spectrophotometry. The methanolic
extract contained alkaloids, flavonoids, polyphenols, and steroids/triterpenoids. The ethyl acetate fraction contained
flavonoids and polyphenols, and the n-hexane fraction contained alkaloids and flavonoids. The free radical
scavenging activities of ascorbic acid, methanol extract, ethyl acetate, and the n-hexane soluble fraction were 7.79;
100,956; 69,476, and 77,780 ug/mL, respectively. The findings indicated that the methanolic extract, ethyl acetate,
and n-hexane soluble fraction contained antioxidant compounds.
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stems wilt and die in the dry season and will
INTRODUCTION

Zingiber zerumbet is a plant of the

grow in the rainy season. The best time for

harvesting is when the leaves begin to wither

Zingiberaceae family that grows in tropical
9 y g P or about 7-10 months after planting.

climates with humid conditions. The . .
The rhizome of Z. zerumbet is commonly

characteristic of this plant is that its beautiful . )
used as a carminative to cure stomach pain,

flowers are green and turn pale yellow to red ]
9 paiey asthma, diarrhea, and worms (Evans, 2009).

over time. Flowers emerge from the leaf axils ) . )
According to an empirical study by Hafizah

and have slime with a more liquid . . . .
and Fitmawati (2016), Z. zerumbet rhizome is

consistency between the petals. The leaves L .
4 P the main ingredient of the herb for

are thin, oblong, and purplish, with the . L
9 Purp postpartum, fertility therapy, and eradicating

abaxial part being downy. The rhizome is
P 9 y dysmenorrhea (Hafizah & Fitmawati, 2021).

yellowish with a fragrant aroma and bitter . . I
Various pharmacological activities of the Z.
taste with a slightly spicy taste (Kemenkes

RI1, 2017). Z. zerumbet plant is dormant. The

zerumbet rhizome can be attributed to the

antioxidant activity of its active substance
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content. Koga et al. (2016) reported that Z.

zerumbet  contains  various  chemical
compounds, such as polyphenols, terpenes,
and zerumbone, which are the main bioactive
compounds (Koga et al., 2016).

Research on identifying phytochemicals
and assessing their antioxidant activity was
carried out to obtain scientific data regarding
the antioxidant activity of Zingiber zerumbet
rhizoma. The findings of this study will likely
serve as the starting point for the discovery
and development of new antioxidant

compounds based on natural ingredients.
MATERIAL AND METHODS

Materials and Instrument
The sample is Zingiber zerumbet rhizome
(determined by the Plant Determination Unit

of the  Pharmacognosy-Phytochemical

Laboratory, Faculty = of  Pharmacy,
Universitas Muslim Indonesia,
No0.007/C/UD-FF/UMI/X/2022). All

chemicals for phytochemical identification
and activity testing were analytical grade:
HCI (2N) (Merck), ascorbic acid (Merck),
H2SOs4  (Merck),
Bouchardate reagent (lodine, KI, water),
DPPH (2,2-Diphenyl-1-picrylhydrazyl)
(Sigma Aldrich), FeCls(Merck), chloroform
(Merck), Mg powder (Merck). Technical
grades such as methanol, ethyl acetate, n-

acetic acid (Merck),

hexane, and aqua distillate are used for
and fractionation
UV-Vis  Spectrophotometer

(Genesys 10S UV-Vis, Thermo Scientific).

extraction purposes.

Instrument:
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Extraction and Fractionation

The

harvested in the Maros Regency of South

rhizomes of Z. zerumbet are
Sulawesi Province, Indonesia. Soil and other
impurities are removed from the rhizomes,
washed with water and dried. The rhizomes
were cut into small pieces and then dried in a
simplisia drying cabinet. 500 g of dried
rhizomes were macerated with 1500 mL of
methanol at room temperature for 3 x 24
hours with periodic stirring. The methanol
filtrate was evaporated by a vacuum rotary
thick  brown

evaporator, yielding a

methanolic extract. Partition and
fractionation were conducted according to
(Nuari etal., 2017) with a minor adjustments.
The thick methanolic extract (20 g) was then
mixed in 200 mL water. This aqueous
mixture was partitioned with n-hexane (10 x
50 mL) and ethyl acetate (10 x 50 mL),
respectively. The fraction was condensed
with a rotary evaporator and ready for further
analysis.

Phytochemical Identification

Alkaloids

In an Erlenmeyer flask, 500 mg of the
extract was added along with 1 ml of 2N HCI
and 10 ml of distilled water. It was then
cooled, filtered, and heated in a water bath for
15 minutes. Two drops of Bouchard's reagent
were added to the watch glass solution. A
brown-to-black precipitate indicates positive
results (Le Thi et al., 2021; Utami, 2020)


https://www.sigmaaldrich.com/US/en/search/1898-66-4?focus=products&page=1&perpage=30&sort=relevance&term=1898-66-4&type=cas_number

Ad-Dawaa’ J. Pharm. Sci. 5 (2)

Flavonoids

One gram (1 g) of extract was dissolved in
methanol (50%, 1-2 mL) by heating, then
magnesium metal and 5-6 drops of
concentrated HCI were added. When it is red,
the solution indicates flavonols and orange
for flavones (Auwal et al., 2014; Shaikh &
Patil, 2020)
Steroids

A few drops of the sample were added to
a test tube containing 2 mL chloroform.
Subsequently, 10 drops of anhydrous acetate
and 3 drops of sulfuric acid were added to the
test tube. The positive results can be seen
from the color change of the sample: initially,
the color will turn red; afterwards, it will
change to blue or green. The red color
indicates the presence of terpenoids, while
the green color indicates the presence of
steroids (Yuniati et al., 2020).
Saponins

In a test tube, ten ml of the test solution
was shaken vertically for 10 seconds before
being allowed to stand for 10 seconds. The
presence of saponins is indicated by the
formation of foam up to 1-10 cm in height
that is stable for at least 10 minutes. The foam
does not disappear when 1 drop of 2N HCl is
added (Rasyid, 2012).
Phenolic

Two milliliters (2 mL) of the extract
solution is added with a few drops of 10%
Ferric chloride solution (light yellow). The

appearance of a blue or green-black color
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indicates the presence of phenolic compound
(Akerina & Sangaji, 2019).

DPPH (1,1-diphenyl-2-picrylhydrazyl)
free radical scavenging activity assay

This experiment was carried out using the
method previously described by (Shekhar &
Anju, 2014) with slight modifications. A total
of 4 mL of a solution of the fraction in
methanol (20, 40, 60, 80, and 100 pg/mL)
was mixed with 1 mL of DPPH solution (0.45
mM). The reaction mixture was incubated at
room temperature and in a dark place for 30
minutes. The maximum wavelength of the
DPPH solution was determined to be 517 nm.
The standard compound is vitamin C (2, 4, 6,
8, and 10 pg/mL). The absorbance of the
sample was measured at 517 nm, and the
percentage of free radical scavenging was
calculated. Each measurement was repeated
three times. The percentage of DPPH radical
scavenging is calculated using the formula

below.

[ADPPH—AS
AppPPH

Scavengging ef fect =

x 100

Where As is the absorbance of the sample
solution and ADPPH is the absorbance of the
DPPH solution (blank). After processing the
sample absorbance data, a linear equation
will be obtained, which is used to calculate
the 1C50 value of the sample's antioxidant

activity.
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RESULTS AND DISCUSSION phytochemical compounds are then divided

Identification of the phytochemical into the n-hexane fraction (low polarity) and
content of the methanolic extract, ethyl the ethyl acetate fraction (higher polarity).
acetate, n-hexane, and fractions was carried The n-hexane fraction contained alkaloids
out using chemical reactions that have been and flavonoids, while the ethyl acetate
commonly applied so far. From the soluble fraction contained phytochemicals
qualitative analysis conducted, it was found belonging to the polyphenol group. The
that methanol extract of Z.zerumbet rhizome results of identifying chemical groups are
contained alkaloid, flavonoids, polyphenols, shown in Table 1 below.

and triterpenoid and steroids. The
Table 1. The Result of Phytochemical Identification

Phytochemicals Extract

Methanol n- hexane E. acetate
Alkaloid + + -
Saponin - - -
Flavonoid + + +
Polyphenol + - +
Triterpenoid and Steroid + - -

Identification of alkaloid groups using Other researchers state that this reaction is
Bouchardat reagent (potassium iodide-iodine based on nitrogen in the alkaloid structure,
solution), known as the James method (Van which will react with KI-I12 to produce a
Haga, 1954a, 1954b). According to the same brown precipitate (Parbuntari et al., 2018)' as
authors, this approach is non-specific and shown in Figure 1.

requires additional supporting methods.

(= —
+KI+1, +15
> >

N N

K+
potassium-alkaloid brown
precipitate (orange)

Figure 1. The reaction of Alkaloid- Bouchardat’s reagent (Parbuntari et al., 2018)

Identification of flavonoid compounds change indicates that flavonoids have a C=0
was carried out using magnesium powder and group at the C-4 position and an-OH group at
concentrated HCI. This approach is known as C-5, C-3 position, and adjacent dihydroxyl
the Wilstater reaction(Syarifah et al., 2019a), groups in ring B (ortho positions at 3' and 4'
and it is carried out to determine the presence or 4'and 5") (Syarifah et al., 2019b) as shown
of flavonoid compounds with y-benzopyrone in figure 2.

groups, such as flavones, flavonols, and

isoflavones. In addition, the magenta color
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_Glycoside
@)

Magenta

Figure 2. Flavonoid reaction with HCI-Mg reagent (Wilstater Reaction)(Syarifah et al., 2019a)

Reaction with FeCls is a simple and fast tannins(Boufellous et al., 2017; Haida et al.,
technique  for  identifying  phenolic 2021).  Phenolic compounds containing
compounds and tannins. A positive test is catechol and ortho-hydroxy benzoyl groups
revealed by the appearance of blue color in develop the most intense colors (Klangmanee
the presence of hydrolysable tannins and & Athipornchai, 2019) as shown in Figure
greenish blue in the presence of condensed 3.

o
o)
OH HO O
0 (0}
o O O O N +3Cl
O‘ OH +FeCl; —» O/Fe\O
OH / \O

OH

Figure 3. The reaction of polyphenolic with FeClz
predict antioxidant activity because it is a

2,2-Diphenyl-1-picrylhydrazyl (DPPH) fast, inexpensive, and affordable approach
assay is the most commonly used antioxidant (Baliyan et al., 2022; Halliwell, 2011). The
assay for plant extract (Nagarajan et al., DPPH (2,2-diphenyl-1-picryl-hydrazyl-
2017). This method has been widely used to hydrate) free radical method is an electron
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transfer-based antioxidant assay that yields a diphenyl-1-picrylhydrazyl, Amax=517 nm),
violet solution in ethanol or methanol (Garcia causing discoloration of the molecule
et al., 2012). In this assay, a molecule or (Sridhar & Charles, 2019). The proposed
antioxidant with weak A-H bonding will reaction of DPPH radical with antioxidant
react with a stable free radical DPPHe (2,2- compounds can be described in Figure 4.
NO2 NO,
O:N No, AH A

DPPH (deep purple) DPPH-H (pale yellow)

Figure 4. DPPH-antioxidant reaction

The ICso of an antioxidant-containing implying  higher  antioxidant  activity
substance is the concentration required to (Olugbami et al., 2014; Rivero-Cruz et al.,
scavenge 50% of the initial DPPH radicals. 2020). The percentage of DPPH free radical
The lower the 1Cso value, the more effective reduction and the 1Cso value of each fraction
the substance is at scavenging DPPH, showed in Figure 5.

120
100.956
100
80 69.476
SRR
60
40
20 SNW
0 SEEEEEED,
Asc.acid methanol ethyl acetate n-hexane

Figure 5. 1Cso of DPPH Scavenging activity of ascorbic acid, methanolic extract, ethyl acetate,
and n-hexane soluble fraction of Z.zerumbet Rhizome

The IC50 values of the methanol extract, influenced by the type and amount of
ethyl acetate fraction, and n-hexane fraction compound contained in each extract and
of Z. zerumbet rhizoma were 100.956, fraction. By comparing the three samples
69.476, and 77.78 pg/mL. These values are tested, it was found that the n-hexane fraction
still higher than the IC50 of vitamin C, which had a lower ICso than the methanol extract
is 7.79 pg/mL. The difference in DPPH free and n-hexane fraction. This is due to the
radical scavenging activity is strongly higher  concentration  of  antioxidant
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compounds in the n-hexane fraction,

specifically alkaloids and flavonoids.
Alkaloids are one of the primary antioxidants
in natural products, and their antioxidant
activity has been demonstrated in previous
studies (Gan et al., 2017). Some researchers
have stated that one type of antioxidant is
phenolic-alkaloid (Jang et al., 2009). In
addition, it can be assumed that the
zerumbone compound, which is the main
ingredient of Z.zerumbet rhizome, is attracted
to the n-hexane (low polarity) fraction. This
statement aligns with (Jiang et al., 2016) that
most of the main bioactive compounds
extracted from Z. zerumbet rhizomes are
terpene compounds with long hydrocarbon
tails, generally resulting in low polarity. The
terpene compound referred to in the
statement is most likely zerumbone, as stated
by (Abuzahra et al.,, 2021) al, ) that
zerumbone is known to have significant
antioxidant properties

This

improvement,

study has several areas for
such as not specifically
identifying the terpenoid content and only
being limited to identifying triterpenoids and
steroids. Terpenoids and steroids, initially
detected in the methanol extract, apparently
were not detected in the n-hexane or ethyl
acetate fractions, so this requires a rational
scientific explanation. Zerumbone, the main
component previously reported (Koga et al.,
2016), belongs to the terpenoid group,
especially the sesquiterpenoids. However, in
the test

phytochemical identification
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conducted in this study, only the triterpenoid
group was tested. In addition, it is necessary
to conduct qualitative tests of antioxidant-
active compounds with more
techniques, such as LC/MS or GC/MS, in

each Z.zerumbet fraction.

specific

CONCLUSION

As a result of this study, the methanolic
extract of Z. zerumbet rhizome contains
alkaloids, flavonoids, polyphenols,
triterpenoid and steroids. The n-hexane
fraction contains alkaloids and flavonoids,
and the ethyl acetate fraction contains
flavonoids and polyphenols. The methanol
extract, n-hexane fraction and ethyl acetate
fraction showed antioxidant activity, proving
the presence of different antioxidant
compounds. These findings can be used as a
basis for further research on the potential and
types of antioxidant compounds contained in

Z.zerumbet rhizome.
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