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Abstract

Rice bran is a by-product of rice production but remains rich in nutritional value. The objective of
this research was to study the extraction of protein from rice bran using enzymes for application jelly
products. Rice bran from Khao Dawk Mali 105 rice was extracted using cellulase enzyme (100 ¢: 1 ml).
Samples were extracted for 8, 16, and 24 hours and dried at 60 °C. The extracted rice bran powder was
analyzed for physical and chemical properties, and total phenolic content. The results showed that rice

bran and extracted rice bran samples had water activity (a,) and moisture content in the ranges of
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0.569- 0.715 and 8.19-10.83%, respectively. The highest L* (56.13) value was found in fresh rice bran, while
the 8-hour extracted sample had the highest values of a* and b* (9.97 and 32.32 respectively). In addition,
the 8-hour extracted sample had the highest protein content and total phenolic content of 18.02% and
236.45 mg GAE/g, respectively. Therefore, an extraction time at 8 hours was selected for jelly production.
Four different levels of extracted rice bran powder were added to the jelly (0, 10, 20, and 30 g). The results
showed that the highest protein and total phenolic contents were found in jelly supplemented with 30 ¢
of rice bran powder, with values of 7.07% and 148.85 mg GAE/g, followed by jelly supplemented with 20 ¢
(5.67% and 106.32 mg GAE/g). Sensory evaluation revealed that: color, odor, flavor, texture, and overall
acceptability scores were highest for the control formula (0 g), followed by jelly supplemented with
extracted rice bran as 10 g and 20 ¢ of extracted rice bran. Therefore, the optimal formula for this study
was rice bran protein supplement at 20 g. This formula could be considered a nutritionally enhanced food

product for consumers.
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Table 1. Physical and chemical properties of rice bran and extracted rice bran

Water activity Moisture content Color
Samples
(aw) (%) L* a* b*
Rice bran 0.715+0.00° 8.19+0.15¢ 56.13+0.17%  6.70+0.04° 23.02+0.12°
Extracted rice bran at 8 h 0.647+0.03° 8.98+0.15° 38.70+0.41° 9.97+0.23° 32.32+0.13°
Extracted rice bran at 16 h 0.560+0.00° 10.13+0.18° 32.71+0.32°  9.12+0.03° 17.73+0.16°
Extracted rice bran at 24 h | 0.562+0.01¢ 10.83+0.40° 27.95+0.27% 4.67+0.19° 8.65+0.17°

Note; Values are expressed as means + standard deviation (n = 3). Means with different letters in the same column were

significantly different at the level p<0.05.
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Figure 1. Protein content of rice bran and extracted rice bran

Means with different letters were significantly different at the level p<0.05
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Figure 2. Total phenolic content of rice bran and extracted rice bran

Means with different letters were significantly different at the level p<0.05
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Table 2. Physical and chemical properties of jelly product supplemented with rice bran protein

Jelly product

Water activity Moisture content Color
supplemented with
(aw) (%) L* a* b*
rice bran protein
0g 0.990+0.00° 64.38+0.57° 37.19+0.19° 22.14+0.10°  7.90+0.09°
10 g 0.961+0.01° 63.64+1.24° 32.82+0.26° 16.09+0.02° 11.25+0.10°
20 g 0.964+0.01° 59.54+0.96" 35.66+0.12° 15.85+0.08° 14.65+0.08°
30 g 0.967+0.01% 57.69+0.11° 29.27+0.09% 13.80+0.01¢ 12.27+0.03°

Note; Values are expressed as means + standard deviation (n = 3). Means with different letters in the same column were
significantly different at the level p<0.05.
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Means with different letters were significantly different at the level p<0.05
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Figure 4. Total phenolic content of jelly supplemented with rice bran protein

Means with different letters were significantly different at the level p<0.05.
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Uszamduda uanada Table 3. Inenaaeuauveusieds 9-point hedonic scale lagldduiugnaasuiiliniu
N1sAARUTILIY 50 AU Avualiazuuy 1 vuneds lvevuiniianlaudieseauazuuy 9 nunedaeuuniian

Tnearsannsviasiuuiudnuasysing aud aunau susasd Wedula uavanuveulnesiy

Y



J§T Journal of SciTech-ASEAN Volume 5 Number 2 (July-December 2025)

Table 3. Sensory evaluation scores of jelly supplemented with rice bran protein

Jelly product

Overall
supplemented with Appearance Color Odor Flavor Texture
acceptability
rice bran protein
0g 7.30+1.03°  7.40+£0.82° 7.45+0.68° 7.40+0.75° 6.80+1.15%  7.40+0.68
10 g 7.10+1.02°  6.90+0.85° 6.75+0.96° 6.30+1.52° 6.40+1.35"°  6.40+1.39"
20 g 6.75+0.96°  6.60+0.94™ 6.20+1.15° 5.75+1.33° 6.00+1.37°  595+1.39"
30 g 6.40+1.14°  6.20+1.23° 570+1.52° 5.15+1.59° 5.10+1.71°  5.30+1.59°

Note; Values are expressed as means + standard deviation (n = 3). Means with different letters in the same column were

significantly different at the level p<0.05.

Mndeyasziiiulein guadeulinisseniundniasiiidususiuainirinilussiuaugy ldfinmsiduss
TUsAuans1tn fiazuuuanuweuinniigaidosanidugasmans e fisudusndndusindnisidu 10 nfu
20 N3 30 ¥y WuIgesTITinsLAL 10 N3y fAAzuuudnuarUsInguniian daiAzuuuindy 7.10 so%awnfe
foeaaiu 20 n3u feazuuuiiniy 6.75 wagiladiigafefegaaiy 30 nfu dArAzuuuiiy 6.40 Azuuw
sudiiangaiigaluiiogisriuny fazuuuindy 7.40 sesasndefegiaady 10 n¥u uavfegiuaiy 20 n3u
fAAzILUYIAY 6.90 uay 6.60 wazdmigeluiegnaadu 30 niu fAwvinfu 6.20 Azuuusunauiiaigeiian
Tusheeamueuiinzuuuiniu 7.45 sesasnfefegiaedy 10 n3u flazuuuwiidy 6.75 uasliAdianluiiesns
W3 30 n3u Sleazuuuinty 5.70 Asuuusundusadageiigalusiegsmunuiiazuuuviiiy 7.40 sesaunde
Frogaaiy 10 nfu uazfeeaadu 20 3y dA1AzuULNAY 630 wag 5.75 uagdaniigalufieg1uady
30 n3u feAziuuwiniu 5.15 asuuududedudaliangedanluiogsmunuuasiiegiuaiy 10 ndu fdasuuy
WU 6.80 War 6.40 sR9ANABAIREATY 10 NTU WarAIRE SN 20 NTU dANAzLUWIAY 6.40 Uag
6.00 uaziiAwiignlusiegiaedu 30 n3u faAzuuuiiy 5.10 AzuuusuareulaINTAgeigalusieds
AUAY TAIAZLUYNAY 7.40 89R9uNARA18810@50 10 NTU wagsaeg19a3u 20 NTU dA1ATRULYNAY
6.40 Wag 5.95 wazAAzLuusigaluiegaaiy 30 3 feazuuniniy 530 nuihiBufumaasalusiuain
Srirafutuilinasoumasramdudavoudenas ilesnnluiansadaly siuainsidinduressidng

Foruiunifgnaseumassamduiasvousula

4. 9AUTIENANTIVY

MnnsAnINUIIA aw Aeutheidsdsaseglunaisnnsgiue e skdninsievnsusia (dehydrated
food) fifwualiAedewli a, fn1 0.6 iletesiuazmunueauvidiviliemnsidoudeiiinan 1 Bad uas
wuAi3e amuduvesiiegisfieglutiniosay 8.19-10.83 TnsAraruiuvesmalusiuansiimaniianudush
flan $ovay 8.19 spsaunfentsadaimi 8 dalus fesorar 898 wardidmuTugaiignfonisatnindnd
24 4l fiandevar 10.83 naannsfnwinui Areuduiviinareudwhudldifuiesar 12 Inedvin
(INATTIURAATUTIYUU UHY omb/odds) HanmTnTeirdveshanuazslusiuaniinilinalunisaiad
wanenefiy wudAATAIALEINN (L) veesianuaznisarinsidn dareglugis 27.95-56.13 aranududung (a¥)
yosaauazalsiuaini1in egluras 4.67-9.97 Admdes (b*) agluti 8.65-32.32 lerumsafinsetoule]

wagaaildsyeznaiunduainnududuns () wazannududmdes (b*) anas nsadnsidndeeules
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wagiad v lviinaiieduns Ysinalusiu ey ansusenauiiuedn Tundusfiuansidmegdidudday nsiiuauy
voslSunalusiuaunsaesuieliainnszuiuns aanelaswaisveasadiy lnseulvdlivagea Faivindieges

o =%

wagladluniswaduessitn msadameeulvdivageatislmlusiulusidngnainesnun Jeilrusualusiu

= P g

flataldifiugatumuszeznansataiiiiutu lnemsatnd 8 $alus Winadnsiafian lnefiusinalusiugeaei
Yovar 18.02 Fudunafiganindossufisuiuhdnanniemsataluszeznanfiuiuiy (16 wae 24 Falug)
mMafiuuTinalusiudvilvrdusiuansrdndauemdasunisiigau Saannsoiluldusslonilusdn s
oA uiideansTusiugald ludrvesasuseneufiuedndaduansidanuansalunsduasesngys
ma%amwﬁ?umsLLUngmmsadamam'amiLU§&Jul,maaﬂuaqmsﬂuaaﬂiuﬁﬂulﬁ (Ratseewo et al., 2025) Han15An®YI
wui1 msadaseeuleiivaguaaiinalunisiivuinamsiuednlundusfuandrdnguiu lnonsadad
8 Flus 19 USunmansiuefngeand 23645 mg GAE/g @sgeninmisadaluszezinanfioniuiudu (16 waz
24 $lu9) wazsimandiiusnaiiuedn 127.93 me GAE/g ms’tﬁaui%ﬂﬁalaimlaLsawé’ﬁ‘ﬂ’HmMia‘L%”lﬁﬂgqnzju
TUsfoauarosluiaa Fssmuinanmnsarilisdniadaldffanssunisiuoyyadaszgedu (Chaiaroen. et al,
2015) Maifisduvesansiiuednoininannisiieulsdivaquaatisuanudesansusenoufiueaniitegluiaduil
¥93519M Famonndestunisinuinisitieulesivagiaalunisadaiioglauudamesisus wuitusanuansdiny
oyyadasvnguituednuazueulnleedufisdundamsata osnnsvhanerdusadfiofdungueaglaagn
FaneuazdanUdesansdu o oonun (Kapasakalidis et al. 2009) Tnsmsaaldausousiudae Wenamiy
oravlsuTinalusiunasUTinaituedingnihasaudeanmidonaatauuty
dorhndlusfiuansdnimnzanlunisated 8 4alus anfulundndusiiu suhaimashsassdna
m'EJmm%zyLauimaw??aﬁﬁw%ﬂummi Fauaiidedndvgarlisadulafissinashdassanit 0.90 uay
srdndugarliiesayivlniiAnsnanidassiinida 0.70 Fejudaduemishau asiAUsinanidasy
0.60-0.85 HANTIATIEERILNE A MYEIMAN ST A TR UA NS 912 wuddunaniiBasy 0.96-0.99 dedu
vliAnnadendslsifindnunfidntes iesnuuaiiFouassdwlvginiadulaldd uazietisdneigues

a a

ARSI AITUTTINGRSueTlugegilileunesd (Keawsa-ard et al., 2020) Juiasulusiuansidnndanudugs

U

A A

Fofinruduferay 10-20 uilimuduiasunaligaunnin eiidesanlelasresaesdivimiiiduduusenou
Yt AgasuRUtammisld (Wirvutthikorn, 2000) san1s@nemuin MsiasurdlUsauansin aslujuiinasie
AnaTRMINenn 10dl wasiinmvsmandustiuogisdniou mawesundusiuanidnlufunisiiunueins
s Tnsanzlundvesmafiudiinalusiuiazansituednlundndosiiu Suhliansusitnyaudmiy
naufuslnafidesnsiasalusiu wu fivonfdsmensediideinisensifauamisasuinisgs msiaTums
Tusfunndrinlufuwilimnalusiulundedosifudumusssunsiundusiu nesdnsurifesurdsivly
seu 30 n3u USunailusiugageiifesay 7.07 Fsgeningasmiuny (lifimsidumalusiv) Aalusiudivsiosay

[

2.48 mafislusiulundnsurifuhlifinuemdasunsgeiu fansaneuauosmiufesnislusiuluguiloa
Tnsewzlunguiifesnslusiuaiuiionsiaiuaiundunie vionsitunienennmseendidame naeduss
TUsAuansrdngeiiudsmaesituednlundadusiiu lnogasfdunddusiuaingdna 30 nfu 1 Yuaens
Tluedngegail 148.85 mg GAE/g Faunningnsilaifinsidunslusiuiifien 51.89 mg GAE/g msifiuansitusdnlu
wAnSuIuT B uANaLTRaTanm Insarsiuoaniinuan s ueyyadasy SuhsanarndsainlsaFess
Lazda8U139g v mlnesIn drunanisadeunsszamduianuin gasiidunslusduainidia 10 nfu
I#3uesuuunureUgeanninaasuilefisufugnsiiiunstusiudiseiu 20 nfuuas 30 n¥u Msuusdlysiu

wndwilignageureutisyat Feeaitiownanndunazileduiaveilusiuainiitng ilvindndueiilsayan
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