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Abstract This study analyzed total dietary fiber content and quality characteristics according to
complex fermentation (enzyme and yeast) of brown rice bran as a recycling resource. The initial
fermentation conditions were set at 30°C and 50 rpm, and the results of fermentation for 48, 60,
and 72 h are as follows. When fermented for 60 h. The total dietary fiber content (61.23 g/100 g)
was higher than that of the control group (31.54 g/100 g). Under the set conditions (30°C, 50 rpm
for 60 h), complex fermentation was performed to investigate quality. The pH changes on decreased
from pH 6.56 (control) to pH 3.99-4.01. Total dietary fiber content was rice bran not prozyme GA
& Saccharomyces cerevisiae treatment (RB_NT) (61.23 g/100 g) and rice bran prozyme GA &
Saccharomyces cerevisiae treatment (RB_T) (62.39 g/100 g). p-glucan content tended to decrease
with RB_NT (18.01% (w/w)) and RB_T (16.55% (w/w)). Water-holding capacity increased by 1.84
g water/g solid in the control to RB NT (4.37 g water/g solid) and RB_T (4.51 g water/g solid).
As a result of the above, the conditions for complex fermentation of brown rice bran were 30°C
and 50 rpm for 60 h, and basic data for industrial materialization could be established.

Keywords brown rice bran, complex fermentation, total dietary fiber, B-glucan content, water-
holding capacity

1. ME

dnl ngL duE o 2 3y FolA A £ e FAE 39 SR (Yoo, 2003), HO
5, Al 274 2 = 3 Sl "t Aol Yoy, SR 14.0%E 7IEoE & o A
7ol @A 11.0-17.0%, A5 15.0-0.0%, EHSHE 34.0-52.0%7F 95 Ao 2 HiEo] )
THNagendra -, 2011). @u| v]7}o= Alo]d-R-E5F oftj2} gamma amino butyric acid(GABA),
H[EFY] B, HIER] E 9 Ca, P, Mg, F&} 22 mjv|Zo] o e-t5o] IthBae 5, 2002; Jang
5, 2008). @n] m]}e] FQ G52 FAE} 24, FHS B4 (Parkd} Kim, 2011), Y E/J(Nam
5 2005), FHAHE A5t A7KRevilla 5, 2009), B 5 A4 B, A5 T2 2/(Choi
£, 2004) 5 TRt A2l Tao] Buso] ATKOh S, 2010).

W7e @] O 80-10.0% HEZ GZF 3850008 % G, B 3, 0B A8 %
QA el S 53l WHEE Al A 8] SR o2 ShE lipaseis, Aol4o] S 24
L RAAY AeF 7150l FFE VA= AoE LA Slth(Payne, 1987). W7 FARFC] 30% B
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gho] 3 Ax= AB-EHIL YA ZEHA| S5t w7
== A Qo] Ae ALoRA uo] Thefdt &8
goto] a3t AAo|th(Kim, 2003). Y, 459 7|24 T
AL 99 BART o AEAAE IR 54 FYOZ oI
W7 RS Aid 2718 A0 olAEITkChoi 5, 2006)
3], vkl o B Aoldgt A vashy BA=
A lignin, pectin, gum cellulose, hemicellulose 5& &-7-5t1L
A°1(Leet Shin, 2006), B2 A} 9 JFtHH o= F9
& 7154 24 $9 stz A4 Sl o] w2, Ham
52016y & 75 FARER AT n7dolA AEgdo]
=2 2419 AR W AL AL recycling SHOA F7T
THIE FIAE F = Bolet Bk v gk
Z]Zoll&= FlE(Femandez 5, 2004), A} T (Lee 5, 2004),
SAT A E(Lee 5, 2003) 5 HAEO|A AolHRE F
At AREEAL U @n| v HE AR dasy
o P HaSEE0] Aket 9 uH g 3K(Chae <5, 2011),
3 B F59 v daskEe] I, FLEA, I 84
2} 59| AR(Kim 5, 2011), 71704 233 4ol
9] EA(Kim 5, 1997), u]7} B Hrlsto] HAl
Hjgst] Siet viA] du® AP A (Park 5, 2011),
&o] g vliFe] FadE A Park T, 2004) 0] AL
Aol grEo e EeEmS AASKL L9 Aol
Ast 5 @l v Aol o 4tdA E-gof et A
H[gE Ao}, ofo] & AFofA= AtFA o= H7|H
o] v739] recycling AHs} RO =M, 73]
o] &7t &H FHNA FAoHF4a T FE
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2.1. Mg & A9

2 9ol AR A v (F)A0l =l A 50 mesh®
BT BTG ABol AFgsigict. Aol oA 11.0-
17.0%; ©3E 34.0-52.0%)°] 3= ofSle S dt go
AIARI 7R adis 95 ARSE &4l Prozyme GA &
A[glucoamlasey(1,300 U/g) & protease(193,000 HUT/g), &
L2 45-55°C, pH 5.0-7.0]+= @AM Z(KMF. Co. Ltd.,
Daegu, Korea)ol| Al A58 0w, Fn] 571 a7 4247l 2
ZA Y Saccharomyces cerevisiae(RA2E 25-35°C, pH 4.2
0]}, Safmex SA de CV, Mexico)= #)H]ZIH}o] @ Z(Bision.
Co. Ltd., Seoul, Korea)ol| A F+35}o] AM&-5}HT).

2 Aol ARERE AlFo g = FAolE R S S0l AN H
£ 849 a-amylase(Porcine pancreatic, CAS No. 9000-90-2,
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Megazyme, Wicklow, Ireland), protease(Bacillus licheniformis,
CAS No. 9014-01-1, Megazyme), amyloglucosidase (4spergillus
niger, CAS No. 9032-08-0, Megazyme)3}, ofu| e 2 4 SFF
ZAo] A&E+= A|9F formaldehyde solution(Samchun Pure
Chemical Co., Ltd., Seoul, Korea) 5 Sigma Chemical
Co.(Sigma, St. Louis, MO, USA)o|A FYU35}Ic}. B-glucan
4 7|EQl Mushroom and Yeast B-glucan Assay Procedure
K-YBGL, GOPOD(glucose oxidase/peroxidase/ 4-amino-antipyrin)
2 Megazyme (Megazyme Ltd., Bray, Ireland)of|A] -]5}3itt.

2.2 320 0/zZt9 Eleg=F X

An] v £ 400 g2 A= HH] 400% TEEE 7St
1, prozyme GA B4 0.3%(w/w)2} AZXAE 0.2%(W/w)E
S3lolo] ZEHi%F7](HB-205SW, Hanbaek Sci., Co., Bucheon,
Korea)E ARE-3519] 30°C, 50 rpmoi|A] BEE A|7HA48, 60 & 72
h)Z A7sto] EFLRE Sigich TRzt SEEHW o7
(Whatman, NO. 4, Whatman Ltd, Maidstone, UK)Z o9&
AL 1 FE(slurry)E £2]5to] 60°C BF AX5t0] 4
Az st

2.3 o/ 0/z EeEe F& Tof

du) w79 $ESERS A5 7](FD-660, Kett Ele.
Lab., Tokyo, Japan)Z Z%3}tt. A& FEE9 pHe pH
meter(STAR-A111, Thermo Fisher Scientific Inc., Waltham,
MA, USA)E A0 453t F Ates= A& 1 mLo|
1% phenolphthalein A|A|2FS 2-3 BFE Gol=& o} 0.1 N
NaOHZ 3} H74sto] 2408 SHibelgict. 7184 13 &
eFe 24 G A (PR-101, Atago Co., Tokyo, Japan)S At
&3] 2A3T °Brix2 UERJQIth ME BAL WA
(CR-10, Konica Minolta Sensing Inc., Tokyo, Japan)E o|-&
Sto] L, a, b3tE S74513int. olu EEuw2 LE1(100.00), a
74(0.06) % bgk(-0.03)0] Tt

2.4. 4047 25 &4

2410149 SFS AOAC 991.43(AOAC, 1995) E-A4Ho] &
25 AJo]45 EX47]7|(TDFI, Ankom technology, Macedon,
NY, USAYE AFgato] B4aict. 714, @82 2709] total
dietary fiber(TDF) bag A(IDF flow-thru, Ankom technology,
Macedon NY, USA)9l ZZ+ 0.5 g9] A|5E YL thL, 40 mL
9] mes-trisfer(Sigma, St. Louis, Mo, USAYS &3}5}1l, 50 pL
9] g-amylase(Megazyme Ltd., Bray, Ireland)E 37}5}0] 97°C
ofl A 30 &2t wHFSHAA WESAIZTH 123l 60°C7HA] Wzt
A)Z1 T2, 100 uLY] protease(Megazyme Ltd.)E 27|51 60°C
oA 3087 wReHAA ¥HEA1Z] 1, 0.561 N HCI(OCI Co.,
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Ltd., Seoul, Korea)@} 6 N NaOH(OCI Co., Ltd.)E ©]-&35}]
A &9l pHE 4.0-4.72 2A5I3Ict pH7F 28E AlE] 300
uLe] amyloglucosidase(Megazyme Ltd.)E 7}5}0] 60°Co]
A 3087 WaTEA M AAT, g0l B 212te] RS
1 g9 celite(Sigma)”} A71E TDF bag B(SDF filter bag,
Ankom technology)°ll %1 Thg, 84 ¥ HZ|et F4]0]4
4 AAE 5tod 225 mLO] 95%(w/v) ethanol(OCI Co., Ltd)
= 7K &, Ansiith. = #4715 mLY SRS,
95%(w/v) ethanol, 78%(w/v) ethanol <=0 2 23] HI=5}0] A%
9 oj7skal, 105°CoA 908 59t AZ7|(Forced convection
ovewn 252 L, JSOF-250, JSR, Gongju, Korea)& AXA|7] &,
e BAS 2ot WARES] RAS 248 29 4
2 % o e Kieldal 02 AR Thld ke RS,
£ 3 7l 525°Co| A SAITE B3t Bkt &, SlRdtde &
ottt iz (blank)= AlRE H7FSHA &L, F4lo]4dF
A4 T FUsHA $Bs6tgl o, F2l0]4-H(TDF) 8-
thZ9] A2 o]t A4Sl g/100 gO 2 LEHQIH:

Total dietary fiber content (g/100 g, wet weight)
=R-P-A-B)yx100/S
R: Average weight of residue after enzyme treatment
P: Protein content of sample
A: Ash content of sample
B: Additional ingredients as needed, e.g. fat content, etc.
S: Sample weight

2.5. f-Glucan 2'3f =&

A= 9] B-glucan TTFL B-glucan H4 7]|EQ] Mushroom
and Yeast B-glucan Assay Procedure K-YBGL(Megazyme
Ltd.)S o]&sfo] A5}t UV-visible spectrophotometer
(UV-1800, Shimadzu Sci., Kyoto, Japan)g ©]-&5}o] 4=
510 nmo]|A] =4 H total-glucan} o-glucan =74 ZF2 glucose
29H(1 mg/mL)S GOPOD(glucose oxidase/peroxidase/4-amino-
antipyrin) A|2Fa} ¥HGAIZ1 §H3AS] FF T 71} 3 Mega-
CalcStF A (Megazyme Ltd.)S Zalsto] H(%, wiw)
o2 A HE£A 02 B-glucane total-glucang SIHEF
oflA o-glucan FFE S Froz AAkslTt.

2.6. Of0|cEfEL Bte &

ofp| e 4 oFF 742 Formol HS MY Lee 5
(1997)9] o & S5t A= 5 g& F5to] S7/5 250
mL7} HEE A% &, 4204 3083 witstal wRkg-o
25 mLZ 0.1 N NaOH §H& AF85}1o] pH 8.52 RZA5Ich
o7l blg] pH 8.52 AHZ% 35% formaldehyde solution

https://www.ekosfop.or.kr

(Samchun Pure Chemical Co., Ltd.) 20 mL& 7}5}o] pH7} &
olX|H 0.1 N NaOH £ O pH 8.57}2] thA] HAst3ct.
2o 2&02 (.1 N NaOH £H9] FA|HE AA|5le] ofm|i
a4 dhge Fokqith

27 2384 5F

Alg9] Hpd 242 Chen 5(1998)9] WO 2 24519
ok AR 0.5 gof S/ 125 mLE 713t o2, vY] 3
3t polyethylene YAE-E] o] FUTh Vortex mixerZ 18
ZF A2 o 2ol A TAIRE HAISHITE 12,000 xgoflA] 15
2+ ARt A5dS MY 5 Folo Y&
< AFE AYA 158 52 2718 AAT & FAE A
ojZRg A xSl oS F5T Y ST x5
79| ApolE Hpgow ALttt

2.8. EAxE/

2 A9 nE B Ay 33 vhEoz ANS Hdgk
(mean)¥} #FHAKSD)E YERHICH, 7+ AF ZATto] o
EAZZ 73 SPSS(V22.0, SPSS Inc., Chicago, IL, USAYS
ol-g&sto] FA EAsITh 7t AdTe] BHA| 1+ §9H 2
0]+ Duncan’s multiple range test2 750}H tHp<0.05).

3.1. 80| /2 Y Y XA Y

=20
rl ) RS Agstel B L ANE A

Bug 474 H317) 9190
30°C, 50 rpmO= 48, 60 X 72417 WRAIY] F FEIE,
pH Wsh 7184 TBE W 9 S48y Y 2 2

IH= Table 13} Zth $ESERES O 2 (control) 4.53%% 2
4, AIZkA48, 60 E 72 hyd FFsto] AXI AlRE 2.46-
2.93%% @2 9Fd YER U pH ¥3k= o £ (control)
pH 6.560]31 o}, R AJ7to] ZAojyo] we} pH 3.922 Wo}
A= A% Yol ol= ¥ax7do] 217 thE prozyme
GA 34 9 X8 H ARESto] 9P aAl 7] 241 43S
sl @ity BZHEt 7 1P E T2 4.50 °Brix
(control)ol A 60A]17F ¥FE35}9S wj 8.20 °Brix® 182% A&
S7Fotith. FAo1A| T2 tiR 31.54 g/100 go]le
U, 60AI7F IRSHE f 61.23 g/100 gO & 71 =2 o
< YRS o= &v| v 23d A&, bR 5ol ¢
F EofEy gno] ZAgog ofdog Fejwo] JjFos
Alo] o] e F7tEE AR AztE

3.2. B oo m=E o) 0/Zte & 54

dn] v £ AA4E HA IH 27(30°C, 50 rpm, 60
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Table 1. Changes in water content, pH, soluble solids content, and total dietary fiber content according to fermentation time of brown

rice bran
Sample Water content pH Soluble solids content Total dietary fiber content
%) (°Brix) (g/100 g)
Control 4.53+0.32D2 6.56+0.01° 4.50+0.20° 31.54+0.85°
Fermentation 48 2.46+0.15° 4.05+0.01° 7.80+0.20° 52.02+1.97°
time (h) )
60 2.93+0.20 3.99+0.02° 8.20+0.30° 61.23+1.44°
72 2.73+0.40° 3.92+0.02° 8.20:£0.05° 54.61+1.39°
F-value 45.173™ 13,032.138™ 315.135™ 228.366™

DAIl values are mean+SD (n=3).
IDifferent superscript letters (*) in the same column indicate significant differences (p<0.05) by Duncan’s multiple range test.

h)o| 419 prozyme GA A
(Wwyg ARg oo wE

3 w2 olgslel yEuS
pHE ZARE 23 M %

0.3%(w/w) B

1 AXEH 0.2%

4 B4 HIE AR 2=
Table 2 @ 33} Zt} pH HIH= o] & (control) pH 6.560] 4]
RB NT(pH 4.01), RB_T(pH 3.99)& Lrobx|= A%kS b
At o9} Z2 A=, Hwang 5(2014)2 fAtto = &a

Alzst7] S Fa 717t e

27]0= pH 5.299/01}, 7247} dt
3/\] pH 4.000.2 ¥Ha A|7}o] ZojAS5=E 7hasichs AT
Y Ha7t APYLRE pHE Thcte BT BuAE dn

oge) wa el BT Ae] et pHe) gaz gz
o} SAME = )R (control) 0.21%0)|4] &4 2 AR A of
o] we} RB NT(1.84%), RB_T(1.90%)2 #iskstaict. ole}
e ATE Kim(021)9] ¥141% 0748 S 20] Ho|x
AZE ARt Aol o3 T} HAE SRt e daE
o3}ty E4 & pH 6.810]4 pH 4.78=2 WolA|H 2%
A0 30%A 0.54%)7 oA 746(}*42 Ecﬂu}b A7
2t} v2e 23S Uil 7484 1B FFE 4.50
°Brix(control)o] A T &E-L 8.20 °Brix® 37}6]-‘_;_ AgS B

\l

1o |m

Table 2. Changes in the quality of brown rice bran according to enzyme and yeast treatment types

Sample” pH Total acid (%) Soluble solids content (°Brix)
Control 6.56+0.019 0.21+0.02° 4.50+0.30°

RB_NT 4.01+0.02° 1.8440.05° 8.20£0.60

RB T 3.99+0.02° 1.90+0.10° 8.20+0.30°

F-value 25,712.522" 684.318"" 72.325™"

DControl, raw material; RB NT, rice bran no treatment; RB_T, rice bran prozyme GA & S. cerevisiae treatment.
PAll values are mean+SD (n=3).
IDifferent superscript letters (*°) in the same column indicate significant differences (p<0.05) by Duncan’s multiple range test.

Table 3. Changes in Hunter’ color value of brown rice bran according to enzyme and yeast treatment types

Sample” Hunter’ color value

L a b
Control 56.59+0.997% 1.02+0.35° 29.88+0.36°
RB_NT 52.29+0.80° 4.08+0.14* 32.41£0.20°
RB T 49.93+0.20° 4.1120.04* 32.07+0.22°
F-value 58.969™" 199.000"" 71.071""

YControl, raw material; RB_NT, rice bran no treatment; RB_T, rice bran prozyme GA & S. cerevisiae treatment.
YAll values are meantSD (n=3).
Different superscript letters (“°) in the same column indicate significant differences (p<0.05) by Duncan’s multiple range test.
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oLt B3pa Ae ojio] whe wsks nulsiglth A
B8k T2 7 (control)®] LGH(56.59)2EF WokAIm, agh(1.02)
9 b3l 50T S7hste] 23 W AP trehpglc

3.3 g 020 mE ZA0IMR B2k O/xl= &t

o] v BakS AF8slo] A" HA whg X74(30"C 50
pm, 60 h)o 42| prozyme GA &4 0.3%(w/w) U AZEH
0.2%(w/w)E AHE- ofio] w2 u] )7} wraEo] E4]ol4
W+ IFE AR A3 Fig 1A% gt @v] v Bzt
(control) T 31.54 g/100 go]loL}, G4 W GRAIYS
SHA] &2 &u| ul7ZH(RB_NT)2 61.23 g/100 g, €4 ¥ §H
A25t du o 7HRB_T)L 62.39 g/100 gO 2 oF 2} AL =

(A)

100.00

80.00

60.00

40.00

20.00 I
0.00

Total dietary fiber content (g/100 g)

Control RB_NT

Enzyme and yeast treatemet type

8

6.00

5.00 r

4.00 -
3.00
2.00
0.00

Control RB_NT

Water-holding capacity (g water/g solid)

Enzyme and yeast treatment type

7t 2312 Uehjglct. olsk 22 Hz= Yoonst Son(2023)
9] L. brevisE o]&alo] FraA|7HQ24, 36, 48 h)E 1|7} 4]
ol T MRS T A3, T 21.0%%0, 48
h graL 32.5%2 271519tk B9} v]$st AS LRy
Ak Yoon(2014).4 A9 Aoldf aAAIE oS ),
FAolis TS leIRlom, A 5 o uE vz
ZATE B “ﬂ Napolitano 5(2006)2] E3ta4AE 0]85

of g Alo|df = Heke Aret 2at A2 Fkof w4
ol ol Z7M] S WETR HIRY, B APE &
A2 o] HE 27t Q77 wasita . Ee,
WEE B ol7e BET /54 AR AL K50 &
ool AJARGE el o] m|} e E A|RE e 34 24 A

B)

1,200.00

1,000.00 ~
800.00 r
600.00 r
400.00 r
200.00 r

0.00

Control RB_NT

Amino nitrogen content (mg%)

Enzyme and yeast treatemet type

Fig. 1. Changes in total dietary fiber content (A), amino nitrogen content (B) and water-holding capacity (C) of brown rice bran
according to enzyme and yeast treatment type. Control, raw material; RB_NT, rice bran no treatment; RB_T, rice bran prozyme GA
& S. cerevisiae treatment. All values are mean+SD (n=3). Different superscript letters (*°) on the bars indicate significant differences

(p<0.05) by Duncan’s multiple range test.
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2 ¢ Fag A+ shutE AZEH
3.4. 2z OjR0 IE F-glucan 2/5f9 Hzf

dnl m7 B2 ARgste] AAE A4 TE 24(30°C, 50
rpm, 60 h)o 49 prozyme GA G4 0.3%(w/w) & AZXaH

0.2%(w/w)S AHE o Eo| 2 Fn| u|7} Y89 7158 A
Yol || YL A SIo] pglucan FF WIS 24
St A3}= Table 49} 2t} tjZF(control)9] B-glucan THFS
10.71%(w/w)°] o}, &4 9 Fuxe|sta] e dn] u|7
(RB_NT)9] B-glucan $HEF2 18.01%(w/w)2E 5715t 0, &
4 g ARt du] uFHRB_T)2] p-glucan FHgZ 16.55%
(wiw)2 7451 %S Uehjglth o]9h 28 ATHe Kim
(2017)%} Lee 5(2017)9] AEZEol Hist B-glucan O]
4.89% % 4.60%HEct @u| 1|73 B-glucan FHFo] =23 &
4= Sl Lee@r Lee(2009)= 7154 I&= 7Ndst7] Hsl, &

o), ®e, g, S5 9 gj 9] 2] HA dAHIE HE
oFs}a] Bglucan SRS AR 23 1.30%, 5.11%, 0.75%,
1.12% 9 1.06%= 2], du), 854, giv 9@ 9o Loz
B-glucan TFS UEloH, o= Ax Ao TE B
glucan QFe] Apo| 2 HojZIet. @r] u7dof ghiEof Q= F
3 A £4 F kRl p-glucan A]o]d FH ] o
FolH(Hwang 5, 2008), AA| 2] HAA| AR o 2+-g-5}o] A4}
Aol Ax2A ] HY7| 5= BANA NEZZ 9 HY7]5
& PHAITL BET QItkKim 5, 2014).

3.5, Eg Oj20f fE Ofn| T EfEA

dnl m7} B ARgste] AAE HA IR 27(30°C, 50
pm, 60 h)oA] prozyme GA &4 0.3%(w/w) ¥ AZaR
0.2%(W/w)yg AHE oo wE dn| n|7} LR E9| ofv|i-E)
A FFE 2435 23= Fig. 1BL 2t dj2+F(control)9]

g1t

of| \ A4 TS 130.56 mg%, A4 U aRAIE A
2 @ WZHRB_NT)9] obn| e A4 FHg2 803.04 mg%
°1‘11 aa 9 ZRAe dv vZRB_ 1Y opvl-gfda

L 104639 me%E Z7I51e AL YERHL) o= 7}

FEo) A4 9 GHE ol 8% EURE oM, 143 F
u)7b S7tEE AL 1 T 4= qlglen, dn] ujite] Axgt
thofslo] & Za3h 94ty AlmErh o9 22 Adl= Kim
(2021)9] H]A|&} v} o] xH] FHo]AE AHRE 3t A+
A mE SR BREEY of| e dA gHeFo] WA of o
ute} F7bole S Uehd A3kt vlst AFE YERL
o}, ofn| e A A= Tl do] ARG ofsf fEfofm|iit
& Fof=lo] 143t ohE Y= & 59 sholH, A&
of JojA A% 5 AE] ot € o} T2 IsH AEE L
H7]% 3K(Yu 5, 2003).

36, W o0 HE &
) )7} Buke Akste] AHE A4 UE X74(30°c 50
rpm, 60 h)OA prozyme GA &4 0.3%(w/w) 2 AXER
0.2%(wiw)E AMg of30] T o) )7} YERe) g
ZA35t Ait= Fig. 1C9F Zth glZF(control)9] HpE L
1.84 g water/g solid, 84 9 W& o}A| &2 du| 0|7}
(RB_NT)9] H4EL 437 g water/g solido|™, 84 @ §H
Aggt du] n7HRB_T)2] E4EL 4.51 g water/g solid=
240% = S7Fote AFE YRR ol 7Es a4
4 AuE o] 8% B aE FoEHN, An vty Baed
goll =Zo] HH, ol B8 AF a4 WL 7S &
st FRF VS Frky WZEL. olgh 2L AL,
Arts 5(1990)9] extrudate®] B2 Ao]XH skgko] &7}
92 ZAUTHE B9 AIEE Fo]o, Lee2t Moon
(1994)9] & FFo| W& v BedS AR 43, 4L &
7]'31,—:. <02 A5 A dAn| u)7k4.64 © 4.65 g HO/g
AFR)OIH, A & v vlge] Hege 592 8 6.71 ¢
HzO/g IPEOoZ Frlole AFS UEFHATE Ning 5(1991)
< oFoHA 2o W &4 Ao [0 HaE ey Ao

A Sfot A2|A] S 1A Badt 2 3449 57 5
=24 29 ¥l w79 JF E F2o] golshl
Aol ot Ao g Bttt YHtH o g SRoJA 9 HeY

=21 “l—-
© R v} HUASROL D AER QA0 HApEo]

T2/ B}

0%

Table 4. Changes in total-, o- and p-glucan contents of brown rice bran according to enzyme and yeast treatment types (% w/w)

Sample” Total-glucan a-glucan B-glucan
Control 26.17+1.097% 15.46+0.69° 10.71£0.59°
RB NT 19.75+1.12° 1.74+0.68° 18.01+0.45°
RB_T 17.67+0.46° 1.120.54° 16.55+0.99°
F-value 66.846™" 478.769™" 87.522""

UControl, raw material; RB_NT, rice bran no treatment; RB_T, rice bran prozyme GA & S. cerevisiae treatment.

PAll values are mean+SD (n=3).

*Different superscript letters (“°) in the same column indicate significant differences (p<0.05) by Duncan’s multiple range test.

884

https://doi.org/10.11002/fsp.2024.31.6.879



Food Sci. Preserv., 31(6) (2024)

= Aoz dA Slth(Arts 5, 1990).

4. 29
£ A7 @) 979l reeyele A5t Yoo m BYUn
(a3 A o]§8 BE FH0) BE Holifs ¥ 3

= ST el

4 —'—ET*EJ% vl o BASII. 27] Tazxd d4L 30°C, 50
48, 60 9 T2A17F IRk A3, 60417 YRS o

7}9~H TFE Fleko] hRIL(4.50 °Brix)o A 8.20 °Brix® Z
7Feti o, F4lol -t 3 (61.23 g/100 g) O & thi7(31.54
g/100 )H T} 194% HT =A et A" 27(30°C, 50
pm, 60 h)O&, prozyme GA &4 03%(w/w) ¥ AZXEH
0.2%(w/wyg AHgsto] F42 Bl a4 9 a7
oj 5o w2 pH W3H= pH 6.56(control)o]| 4] pH 3.99-4.01 %
UobATh FAMEL 0.21%014 1.84-1.90%2 EolAl= Ak
Hyth BA0l4e BFS B4 W B A @S Aol
o) 7HRB NT)C 61.23 ¢/100 ¢ @ &4 2 &1 st 8]
1] 7ZHRB_T) 6239 /100 0.8 fidk 9 TR ofHo] u}
E Xol= 3x] L3ttt B-glucan T=FS RB NT(18.01%, w/w)

4 RB_T(16.55%, wiw)& FolA]= AE e AT ofre
B d4 3HEES RB_NT(803.04 mg%) 2 RB_T(1046.39 mg%)
2 AFFHRB_T)ONA 130.3% F= w2 ke Yepfiglon, B
82 g2 1.84 g water/g solido|A] RB NT(4.37 g water/g
solid) & RB T(4.51 g water/g solid)Z 240% AT Z7}5I%tt.
ole] Axt=, An| vt Eehda 2712 30°C, 50 rpmojA] 60
At & AHdA AAstE ARt 7I1ZARE SET 4 Sl
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