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Kabau {Archidendron bubalinum) is one of the plants that is often used as food
ingredients and has the potential to be developed in the health sector. This study aims
to determing the antioxidant potential of kabau sceds using 2,2-diphenyl-1-pigril
hidrazil (DPPH) and ferric reducing ability power (FRAP) methods and to identify
active compounds of kabau seeds using GC-MS. Kabau seeds were macerated using
70% ethanol and 99.9% cthanol. The results showed that 99.9% ethanol extract of
kabau seed coal had the highest antioxidant activitly with ICs, values of 26.75 ppm [or
the DPPH method and 121.55 ppm for the FRAP method, respectively. Identification of
active compounds using GC-MS showed that 99.9% ethanol extract of kabau seed coat
contained the most ¢,12-octadecadienoic acid compounds (linolgic acid) so that it

could be developed as an antioxidant.

1, Introduction

A&l One of the severe health problems in Indonesia is
non-communicable discases such as heart disease,
stroke, cancer, and diabetes mellitus. The disease is a
chronic disease that can be caused by metabolic
degeneration, Baaj on the results of basic health
rescarch in 2018, the prevalence of non-communicable
diseases has increased when compared with 2013 health
research for cancer, stroke, chromic kidney disease,
diabetes mellitus, and hypertension [1]. According
WHO that non-communicable discases have killed /41
million peaple cach year, equivalent to 71% of all deaths
in the world [z].

One of the causes of metabolic degeneration is free
radicals, which are molecules that contain orne or more
mnpaired cleetrons in the outor orbitals, arc highly
reactive and unstable, The stability of these molecules can
be achieved if they react with other stable molecules to
obtain their electron pairs [3]. Excessive oxidation
reactions in the body can trigger the formation of free

radicals through metabolic processes from food or
endogenous, but the body has an antidote to free radicals
called antioxidants. When the amount of free radicals
exceeds the body's capacity to neutralize these free
radicals, oxidative stress is formed, which can cause
damage to cells, tissues, and organs [4]). For that, we need
antioxidant compounds from outside the body, known as
secondary antioxidants. These antioxidants can be
obtained from food ingredients [5].

Kabau seced (Archidendron bubalfmim) is one of the
food ingredients that is widely consumed by people in
Darmasraya-West Sumatra because it is arousing
appetite. Kahau seed is also used as a vegetable thatis very
popular with the people of Jambi but has nol been
cultivated much like its relatives, jengkol [6]. Kabauis one
of the food plants that resemble jengkol but has a smaller
siz¢ and a sharper aroma than jengkol sceds, the
distinctive arorna of kabau seeds canimprove appetite [ 71,
In Malaysia, kabau seed is known as kerdas and is often
used as a salad but by the younger generation is not
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preferred because of the firm and pungent odor
Mushroorns isolated from mature kabau seeds have the
potential to be yeast [8].

Phytochemical analysis of methanol extract from
Archidendron bubalinum seed coat containing secondary
metabolites, i.e., flavonoids, tannin polyphenols, and
terpenoids [9]. Other studies have shown that kabau seed
extracts contain a lot of flavonoids, tannins, and saponins
[10]. However, until now, there have not been many
scientific reports on bioactivity and active compounds in
kabau seed. ‘I'he bioactivity of a natural material needs to
be known because il can be a piece of scientific
information for the development of medicines from
natural materials so that the kabau seed, which has only
heen used as food, can also be used for medical treatment.
nlerefore, the research cartied out aims to determine the
antioxidant potential and content of active compounds in
mature kabau seed extracts.

2. Research Methods
2.1. Equipment and Materials

The equiprmnent used includes glassware, evaporators
(Buchi, Switzerland), EpochTM microplate readers
(Biotek, United States), Boeco m-24A centrifuges (Boeco,
Germany), UV-VIS BMG Labtech nano
spectrophotometers, pH meter 510 Thermal scientific
(United States), GC-MS Agilent 5975C Inert XL (Canada),
Toshiba refrigerators (Japan), microplate Starderc
(Ttaly), Philips blenders, water baths, sieves, and scales.

The ingredicnts used include distilled  water,
absolute ethanol {99.9% )}, DPPH reagents { 2,2-diphenyl-
1-picryl hydrazyl), ascorbic acid (vitamin C}, phosphate
buffer, trichloroacetic acid, potassium hexacyanoferrate
(FeCl;) and kabau seed from Dharmasraya Regency-West
Sumatra that has been determined at the Bogoriense
Herbarium in the Botany Division, Biology Research
Center, LIFI Bogor.

2.2. Kabau seed extraction
2.2.1. Sample preparation

A total of 10 kg of ripe and fresh kabau seed was dried
under the sun, During the drying process, kabau seed was
separated from the husk so that it was separated between
flesh and kabau seed husk Both were dried to obtaina dry
weight of 10% of the wet weight, and a sample of kabau
sced flesh and husk was obtained. Lach sample was
mashed using a blender, then filtered with a 100-mesh
sieve to obtain a powder sample.

2.2.2. Extraction

Four Erlenmeyer flasks were each filled with 100 g of
sample in which two Erlenmeyer were filled with kabau
sced flesh powder, and the other two Erlenmeyer were
filled with kabau seed husk powder. Each sample was
macerated with 500 mL of 99.9% ethanol and 70%
ethanol. Then four main samples were obtained ie.,
kabau sced flesh - ethanol 99.9% called sample A, kaban

seed flesh - 70% ethanal as sample B, kahau seed husk -
99.9% ethanol as sample C and kabau seed husk - 70%
etharol as sample . Each mixture was stored in a
refrigerator (10°C) for 4 x 24 hours and occasionally
shaken to be homogeneous. The filtrate of each mixture
was taken every 24 hours, and the supernatant was added
again with new solvents. Each filtrate obtained was
collected to be concentrated using a vacuum rotary
evaporator, so that a kabau seed extract was obtained.

2.3. Measurement Df@tioxidant Activity from Extracts

2.3.1. The modified 2,2-diphenyl-1-picryl hydrazyl
{DPPH) method [11]

One hundred uL extracts from samples A, 3, C, and D
were dissolved in anol, each diluted to wvarious
concentrations, i.e., 3,125 ppm, 6.25 ppi, 12.5 ppmi, 25
ppm, 50 ppn, 100 ppm, 200 ppm, 200 ppm, 500 ppm, and
1000 ppm. ‘Then for cach sample solution, 100 ml of
DPPH 125 pmol/L was added, which was dissolved in
ethanol, then put into the microplate, shakgiel until
homogeneous, and incubated in a dark room at room
termperature (27°C) for 30 minutes, Sample absorption
was measured ab a wavelength of 517 nm with a
microplate reader. Ethanol was used for the negative
control, while positive controlused ascorbic acid (vitarnin
C). The antioxidant activity of kabau seed was expressed
as an [Csy value. The ICs. value was obtained by calculating
the amount (%)} of inhibition against DPPH using the
following formula:

% DPPH inhibition = 220 Arampte

AUPPH
Noles:

Aprew: DPPH absorption
Acuwpl: Sample absorption

2.3.2. Modified ferric reducing ability power (FRAP)
method [12]

1mLof extracts of samples A, B, C, and D dissolved in
ethall were each diluted with various concentrations,
ie., 12.5 ppm, 25 ppim, 50 pprrﬂo Ppm, 200 ppim, 200
ppm, 500 ppm, and 1000 ppm. 1 mL of phosphate buffer
M (pH = 6.6) and potassium hexacyanoferrate were
added Lo the sample. 'Then the mixture was shaken and
&.ubated in a 50°C water bath for 20 minutes, 1 mL of
trichlorpacetic acid (TCA) 1% was added to the sample,
then shaken and centrifuged at 3000 rpm for 10 minutes,
A total of 1 mL of the m!matzmt sample was taken, and
0.2 mL of 0.1% FeCl; was added, then the mixture was
incubated at 37°C for :mninutes in a dark room.
Adsorption of the sample was measured using a UV-Vis
spectrophotometer ata wavelength of 700 nm. As ablank,
ethanol was used, and a standard curve was made using a
solution of ascorbic acid (vitamin C). Antioxidant activity
was compared with the reducing power of the sample
where the value of ®ereducing power of the samplc was
ohtained using the following equation:
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% reducing power = ‘7-""?“'-""‘”“"*
samples

Notes:

Asampie: adsorption of sample

Auizni: adsorption of sample
2.4. Identification of Active Compounds

The kabau seed extract, which had the highest
antioxidant activity of the two antioxidant analysis
methods, was then identified using GC-MS. A total of 5 pL
samples were inserted into the GC-MS tool, which had an
HI*Ultra 2 column with a column length of 30 m, a column
diameter of 0.20 mm, and a stationary phase thickness of
0.11 pm. The initial temperature was 80°C and rose
3*C/minute until the temperature of 150°C was held for 1
minute then the temperature was raised 20°C/minute
until the ternperature of 280°C was held again for 26
Zainutes, while the injection temperature was carried out
at 250"C. The carrier gas used was helium with a flow rate
of 1.2.-mL/min and a split ratio of 8: 1,

3. Results and Discussion
3.1. Antioxidant from kabau seed extr
3.1.1. Antioxidants obtained from the DPFPH method.

DPPH is a free radical that is stable at room
temperature. Tn PPH solution can be reduced by
antioxidant compounds so that the color changes from
purple to yellow. The intensity of the color change that
occurs can be measured at awavelength of 517 nm to show
antioxidant activity. One parameter commenly used to
indicate that antioxidant activity i3 inhibition
concentration  {ICs). ICse  wvalues indicate the
concentration of an antioxidant compound that can cause
[50% I')Plﬂto lose its free radical character [13]. However,
the 1Cs: value is inverscly proportional to antioxidant
aclivily. ''he results of the ICs: values of vitamin ¢, kabau
seed flesh, and husk are presented in Figure 1.
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Figure 1. ICsy values of various extracts of kabau seed
flesh and husk and vitamin C, which were analyzed using
the DPPH antioxidant method.

Fgure 1 shows that kabau sced cxtract has
antioxidant activity with different IC-, values. IC;, values
of kabau seed flesh - 99.9% ethanol, kaban seed flesh -
70% ethanol, kabau seed husk - 99.4% ethanol and kabau

seed husk - 70% ethanol are 540.44 ppm, 885.50 ppm,
26.77 ppm, and 27.45 ppm respectively. Based on these
values, it is known that 09.9% ethanol extract of kabau
seed husk has the highest antioxidant activity, compared
to other kabau seed oxtracts, However, it is still lower
when compared with vitamin C. The antioxidant ability of
kabau seed husk in the study was higher than that of the
Archidendron bubalinum decoction extract with an ICsq
value of 99.50 ugfml reported in previous studies [14].
‘I'he results of this study are also higher than the results
of other studies that repart that the antioxidant activity of
Kabau seed husk extract {(Archidendron bubalinum) using
the DPPH method with methanol, ethyl acetate, and
hexane solvents has ICse values of 324.913 ppin, 273.57
ppmn and 735 ppm [15]. While the antioxidant activity
found in the kabau sced husk cxtracts from Lampung and
South Sumatra by the maceration method had 1C. values
of 17.61 pg/mL and 44.7 ngfmkL [16].

3.12. Antioxidant activity analyzed using the FRAP
Method

The principle of the FRAP method is to measure the
reduction reaction in the yellow Fe** complex compound
(potassium hexacyanoferrate) that occurs in an acidic
atmosphere, forming a Fe®” complex that produces a
bluish-green color dug to obtaining electrons from
antioxidant compounds. The ahility to reduce Fe®
determines the strength of antioxidants as a reducing
agent [17, 18]. The FRAF method is an alternative method
of antioxidant analysis for small samples and fast
analysis time [19]. Measurement of antioxidant activity
by the FRAP method can be used to determine the 1Cs
paramcters by measuring the ability of an extract to
reduce Fe'" contained In a 1% potassinm
hexacyanoferrate solution. The results of the antioxidant
analysis of kabau sced extract by the FRAP method are
presented in Figure 2.
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Figure 2. ICsy values of [lesh and husk kabau seed
extracts and vitamin C analyzed by the FRAP antioxidant
method

Figure 2 shows that all kaban seed extracts, ie.,
kabau seed flesh - 99.9% ethanol, kabau seed flesh - 70%
cthanol, kabau sced husk - 99.9% cthanol and kahau scod
husk - ethanol 70% have a reducing power to Fe'r,
indicated by IC; produced by each extract of 1665.43
ppm, 1447.04 ppm, 121,55 ppm, and 151.72 ppm. Kabau
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seed husk - 99.9% ethanol extract has the lowest IC:
value of all other extracts, which is 121.55 ppi, meaning
that the kabau seed husk - 99.9% cthanol has the highest
antioxidant activity compared to the other kabau seed
extracts. The smaller the FRAP value of a sample, the
higher the antioxidant activity [20]. Previously it was
reported that the IC.. value of Archidendron bubalinum
boiled water using the FRAF method was 2.19 mmol Fe™ /g
dryweight [14].

3.2. Identification of Active Compounds

Based on the data above, it is knowm that the kabau
seed husk - 99.9% cthanol oxtract has the highest
antioxidant activity compared to other kabau seed
extracts. GC-MS results showed that there were five main
compounds in the kabaun seed husk - 99.9% ethanol
extract (Figure 3). The chromatogram peaks of the kabau
seed extract - 99.9% ethanol, which have similarities Lo
the compounds in the GC-MC data bank are presented in
Table 1.

oo
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Figure 3. GC-MS chromatogram of kabau seed husk -
96.9% ethanol extract

Table 1. GC-MS analysis of kabau seed husk - 99.9%
ethanol extracts

Rerention
Peak  lime  Quartity Chemical Components

(minutes)

percentage

1 003 ug 2,3-hydro-13,5-dihydrosy-6- 1.34
methyl-pyran- 4 -nne
2 20,9548 [411] Tenticmin 2,30
3 27576 [as] methyl hexadecanoic 132
4 28.251 a9 Hexadecancic acld {palimitle acid) 10.63
s 21881 99 melhyl Klaldate 134
G ITRYA gy 9, 3-octadecadionoic avid {linoleic 3637
acidy
7 2417 e acladccmnir acid (stearic acid) S84
.} 20.513 fatsl 0, 173-octadecadionoic acid {inoleic 320
acldy
y By, hUl ) 13- oetadecadicneic acid { inoloic LEd
ﬁ acidly
jti) 30,180 go  gaz-octadecadiencic acid {inoleic LGT
avid)
1 3050 59 [+ - Beyeren-19-ol 260
12 ILTZ0 g5 yaz-octadocadicneic acid {inaleic 132
avid}
13 33216 4T m-phenetiding 244
LA JT.0T0 &7 Emmdrilasreral 453
1" 370y o0 Stipmast-7-cnol 104
16 A0HOK o7 Muthyl beta-boswellanoe 118

The bioactivity of some of the main co@flmds in
the kabau seed husk - 99.9% ethanol extract can be seen
in Table 2.

Table 2. Bioactivity of several active compound
components of the kabau seed husk - 99.9% ethanol
extract obtained from GC-MS

Chernical Bioactivity
L‘Uml’l(_‘rﬂ'
9,12~ anti-inflammmatory, hypocholesterolemie,

octadecadicnoic | cancer preventive, hepatoprotector,
acid (lineleic | nematicide, insecticide, antihistamine,
actd) antiacne, antfandrogenic, antiarthritis,
anticoroner and antimicrobial 20, 21)

Hexadecanoic | Antioxidants, antibacterial, nernaticices,
acld (palmitic | anti-inflammatory, hypocholesterolernic,

acid) pesticides, antiandrogenic, antitumor,
immunastimulant, chemopreventive,
hermnolytic enzyime inhibitors §-o reductase
inhibitors of the lipoxygenase enzyme (20,
21]]

Antibacterial Activity [22]

Ocladecanoic
acid (srearic
acid)

Kondrilasterol

Antimicrobial Activity n]

Lentionin Antimicrobial, reduces the praduction of
mor necrasis factor « and anti-

inflarmunatory [24]

Table 1 shows that the most compound contaira in
the kabau seed husk - 99.9% ethanol extract is 9,12-
octadecadicnoic acid. 'l'he 9,12-octadecadicnoic acid or
linoleic acid is known as an antioxidant that protects cell
membranes from damage [25]. Linoleic acid is a new
compound identified in the kabau seed husk - 99.9%
cthanol extract. According to Irawan et al [15] that
hexadecanoic acid (palmitic acid} is present in all
methanol, ethyl acetate, and hexane extracts from kabau.

4. Conclusions

The results showed that kahau sced husk - 99.9%
ethanol extract had the highest antioxidant activity
compared to other kabau seed extracts, both using DPPH
and FRAP antioxidant methods with 1Cs, values of 26.75
ppm and 121.55 ppm, respectively. In the process of
identifying active cornpounds using GC-MC, it is known
that the extract kabau seed husk - 99.9% ethanol
contains 9,12-octadecadienoic acid (linoleic acid).
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