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Abstract— Rice (Oryza sativa) is one of the main cereals in the
world, especially in Asian countries. Rice bran, one of the
byproducts of rice dehulling, has gained a lot of popularity as a
functional foodstuff in recent years. The purpose of this study
was to extract Ferulic Acid from the phenolic fraction of rice
bran oil using the ultrasonic method, followed by antioxidant
effectiveness analyses. Oil was extracted from rice bran using the
ultrasonic method in an ethanol solvent, The result was analyzed
for phenol yields, and contents and the variables tested include
concentrations and volumes of ethanol. Furthermore,
Antioxidant effectiveness tests were carried out on the highest
yields of FA. The results showed the highest vield, 24%, was
achieved at an ethanol concentration of 80%b, the volume of 200
ml, and 25 grams of rice bran. The ferulic acid content in the
phenolic fraction of rice bran oil was 10-20% with the highest
Antioxidant Effectiveness of 10.71%.

Keywords—Extraction, Ferulic Acid, Phenolic, Rice Bran,
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L INTRODUCTION

Rice bran is a byproduct of rice dehulling and
contains 16 — 32% (w/w) of oil. However, its contents
depend on the variety and dehulling process. The oil is
highly nutritious and contains unsaturated fatty acids and
antioxidants such as oryzanol, tocopherol, tocotrienol,
phytosterol, polyphenol, and squalene, Ferulic Acid (FA), a
part of the phenol fraction, might be found in plants in the
free or covalently bonded forms [1]. In general, maceration
is simple, and the most common method used to extract the
phenolic compounds in small or large quantity. Ultrasound-
Assisted Solvent Extraction is a modified maceration
method using ultrasound at 20 kHz [2]. This method
relies on mechanical pressure on cells to induce cellular
breakdown, which allows an increased sample solubility
and results in higher extraction yields [3]. The purpose of
this study was to extract the Ferulic Acid from the phenolic
fraction of rice bran oil using ultrasound-assisted solvent
extraction method with ethanol. The study also aimed to
analyze the antioxidant effectiveness of the Ferulic Acid
extract.

IL METHODOLOGY
A, Material and Equipment
The devices used in this study included Spectrophotometer
UV-VIS 1240 SHIMADZU, FTIR Q410 (Fourier Transform
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Infrared) spectroscopy, Ultrasonic WISD WUC-D06H, and
Rotary Evaporator B-100 BUCHI. Also, other essential
materials include rice bran @25gr, ethanol solvent (volume
100ml, 125ml, 150ml, 175ml, 200ml, and Concentration
40%,50%,60%,70%,80%) Follin ciocalteu solution, and
Ferulic Acid standard.
B. Method

Oil extracted from rice bran was dried, roasted, and
weighed to obtain 25-gram samples. These samples were
dissolved in a binary solvent of ethanol at a concentration of
80% and water [4]. Furthermore, maceration was carried out in
ethanol solvent for 12 hours at room temperature. The samples
were then immersed in an ultrasonic bath for 15 minutes.
Importantly, the extract samples were purified using rotary
evaporation and oven drying methods. The ferulic acid yield
was analyzed in a series of phenol tests of Spectrophotometer
UV-Vis followed by yield and antioxidant assessments using
DPPH (2,2-diphenyl-1-picrylhydrazyl) [5].
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Figure 1. Experimental procedures of preparation and
analyses of Ferulic Acid from rice bran oil.
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To chetermime the highest FA extraction from rice bran odl,
sodvims of witumies 100 nal, 125 ml, 1540 mal, 175 ml, asd 200
mall were used, as shown in Table 1.
Table 1. Ferulic Acid viekl m extracted, B0%e. from 25
__prams of rice baan and purified in a roary svaporat,

Solvent ¥ olme (mi) Esmaci ¥olume (ml) Viek (%)

100 El 12
125 13 132
150 4 L1}
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When the yield of the extract is plotied against the
alven] valumne, a correlation curve fs oblaisad as siows in
Figure X.

" ¥ = 0,1072% + 0. 16

= W = LA
£ o R
3 i, f/
= o

5

&}

Bl i i

Sahvent Walime [ml}

Figiire 2. Carnelation between solvent solumas and vielids of
ferulic aciil exiract purified in & rolery esapormor,

Tha correlations for A punfications usisg mibary evaposaion
are represented by the oquations y = (L1072 4 0. ] & asx] R' =
B30 pospictively, In wiich y ropresenis ie yield, mal g e
sodvesst volumae, These B vaulues indicale strossg relationships
bt twees the yviclds anid salvest volamies
8. Esirddtion in Fardsd Ethanal Sedvdai Conddniraiioes

The opsingl coneentration ol ethanal in the binary solves
wad dlatermined o obiain G highest yeld of FA, Ao, the
ellect of estmetion conlitions was evaluated by the hinary
swlveml asil emtraction 3] The wsted conceniratioss were
qitg, SiPG, oG, %, el B Tor dhe constant volume of
2000 el o rolary evapesalos was used kn the purdficates of the
nirmlL
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rioe bran using JCHpal. of solvent witly vaned et

i bl [RETTiE] Wiakl
L Wl [T}
IEHH'“HII'I (i
1 1. a4
L] |8 B
&0 1] ]
k1) A Wik
& 1 [k

Aduidzds ie Heald Sangazer Redddreh, vailume 1T

When FA yield is plotted against ethanol concentrations. a
correlatin curve s prochsced and represemed in Figare 3.
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Figure 3. Carrelation curve betaeen FA yields and ethans]
COneeniratinns.

Figure 3 shows Chal higher etfane] concesirations commelane
positively i higher FA yields. This carrelation is fomeal sied
with the fllowing equation, g = L0458 - 0.0 and |&° = 0,974,
im wdich ¢ is FA yield asd 2 18 ethanol concesration
C. Delerminiag the Phanelic and Farulie deid Candaretd.

Tests maeant W detenmine e content of  phenolic
pomperands wene carried out on the exiract using te Falline
Crocalion mwethod [6], Extract sumples were fitated using the
Fallin reagest, and the calour changed fram the imivial whiie
tir lighil=yellow amd finally light-blue. Thes: changes indicate
the prosines of plasalic compounds

Te determine the matare of conspounids present i the
plenolic faction UV-Vis sptopbolometer st warg
carried out, Moreaver, the Ferulic Acil aneeamiz s the
exiracted samples were delermined using twe FA standands m
the wavelength of 768 wm. The results showed dee hean
eiiract purified in molary evaporator prodaced an shsorhency
of 765 i 6l Uhe comeenibraton of 1002 gl
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Figire 4, Wavelmgth calibration curve usismp Ferulic Aol
stanadarils at THA nm.
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