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Utilization of Rice Brane for Manufacturing Nutritional

and Functional Food Ingredients
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Rice bran is rich in nutritional
and functional components, but need to
be processed to inactivate lipase, remove

phytic acid, and solubilize fiber in order

to convert it to a functional food
ingredient. In the first year of this
resear:h project, an investigation was
conduted to stabilize rice bran by
extrus.on process. It was found that a
twin screw extruder operated at 130°C
and 2( second of residence time could
extend the shelf life of rice bran for at
least 20 days. The total losses of
nutritional components of rice bran due
to extrusion was less than 5%. The
phytic acid was extracted from rice bran
by hycrochloric acid at pH 2 and 25°C
for 30 minutes. The extracted phytic
acid cculd be further purified by ion
exchar gers and followed by activated
carbon. The purification procedure
recovered more than 86% of phytic acid
and the purity of the product was higher
than 95%.
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2.5 B A% (HPLC) (B A5k
A eit)

@®Pump: JASCO model PU-980 (8 A& 4

X i)
@Detector: RI-930
® % & % 42 (Column): Lichrospher 100
RP-18,ID = 4m
L = 250mm, particlesize
= Sum (Merck Co., W.Germany)
@ SLIENF: 200l
O 8 (Phytic acid) 547
a.#% £ 5% : Phytic acid dodecasodium
salt (C,H,0,,P(Na,,, from rice, Sigma
Co., USA)
b.# %48 ( Mobile phase) : 0.005M
NaOAc (CH,COONa.3H,0; GR, Merck
Co., W. Germany)
C.# %48 :4:%: 1.0 ml/min
®:k#8% (oryzanol) 747
a.4% % shiy-oryzanol(Fv 5k 4h 4 T ¥ 4
A g 4t) (y-oryzanol K 5z kA&
MEE B F LM A ] 5 A 4o ethanol,

acetone, acetic acid, ethylacetate % -

200x50% |

¥ ALK LA ethylacetate 5 A2 14 i 47
THT)

b.HPLC colum, sulpecosil (sulelco,
Bellefonte, PA)

c.#% )48 (mobile phase): isoctane :
ethyl-acetate : acetic acid : 2,2-
dimethoxypropane (98.15:0.9: 0.8 :
0.1)

d.#% #4852 1.0 ml/min

e.Detector UV : 290nm

@# 4 4 Bl ~ B2 ~ Niacin 5 #f :
a4: % g% © Bl ~ B2 ~ Niacin (Sigma Co
USA).

b.4 & 4 4z © Licgrospher 100 RP-18 ID
4 mm ~ L=250 nm (Merck Co.,
W.Germany)

c.Detector © Model U-1100 (Hitachi,
Japan), 254nm .

d.JAik 0.8 m/min

e./i#h48 : Methanol : H,O : glacial acid
(39:60)% 1000ml v A PIC-BS &
PIC-87 — #E,

KR %o S
& A # A A Model U-1100 (Hitachi,
Japan)

b

4.8, % »#7#& (Colormetry ) (Tokyo

Denshoku Co., TC-1500DX, Japan) e

C- TwmFix

1 KA Rt o 47

aRgBE 2 K
g o

tAEEE AT ALK E (improved
Kjeldahl method ) #47 - ¥ 2 A 1%
BLLS595HHE -

cALREAH ¢ LA Soxhlet k04 18 A
SRR Z KM R A BN B R A
P oo LA LR 8 NBF 0 AT Y
BlRAR P BB B 0 e e
RERh & °

110C K4 2
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% Ash= residue weight/# &% & x 100

KAk e ERE R ML 60 mesh £ 4
B REFSHRBZ L a~b{E o
D L AOAC (1984) # ik
Bl

FERtkae 2 LEANZAMRT 0 oA
0.15 % & 4% ~ 1.25% H,S0,200mL -
FRIERABRE > A% 30min 0 fo
A 1.25% NaOH 200 mL - po#h & i# 30
min > &g 0 BKEE P 3L
ISmL B#HEKEEN110CEEZR
& EASS0TC RALKE - K ERALAT
BESH UL EFREEE -

v HEER AR

a.

EEEDH =1 ‘-2\3\4‘5\611_1(:1
R
FFIR SO SRR B E A B AR P

(rice bran /solvent=1/5~1/10~1/15)

c.yEHE R 25°C ~407C ~ 55C

d 44 8% F]: 0.5hr ~ lhr ~ 1.5hr ~ 3hr ~ Shr
3~ KR ETALRIE
a e Fik F o R h R BB G R R E
(&—)
R iR R EAYSRRE A
Feed reat Screw speed Residence time
(rpm) {(rpm) (sec)
34 9-10 300
34 15-16 180
5-6 19-20 137
5-6 25 111
5-6 30 90
6-7 40 68
12 95 30
13-14 120 25
14-15 140 20
20-21 250 12

b4k & & (barrel temperature) : 120

C ~125°C ~ 130°C ~ 135°C -~ 140C
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KL a bfh -

<3)H§H7mfi1'%fiﬁdfi CECS A 125 ml =
AALT > AT EKE SOml > A
Polytron Homogenyzer #4 % (10,000
rpm, 10 748) » Ao\ 2 B &y K36 T
% > LA 0.IN KOH /# % % #4x &,(4%
F 304 KRABEE (AV)

2K N0CHEE

AV=(A-B) x N x 56.1/Sample (wt)

A #Sz KOH #4# 8
B: &5z KOH b4 5
N :KOH =&

4.4 4 4% Bl -B2~Niacin Z 8 & ( Toma,R.
B. & Tabekhia, M. M., 1979 )
a. FFER Sg 4% &L Au A SOml 0. 1N 55 &% 7%

e

b. E A AR A 15 psig Auh 30 min

AR FE o

C. A 2M BEBESNE R LR B

pH4.5, Zx /v 0.5% (w/v) takadiastase &

1% (w/v) papain /& %), #& Z # 35+1
C %% 43 i® 7 (overnight) 14 £ & i 4,
B -

dAE#FKHELEZE 100ml, L

0.45pum millipore filter ;% % 1L

HPLC 447 -

e.HPLC o7 #71% 4 : ®Column:

Chromspher C-18 (250x4.6mm) ;
@Mobile phase: 1000 ml contain



(MeOH 390 ml, H,O 600ml, glacial
acetic acid 10 ml, PIC-B5/PIC-B7 both
| bottle) ; @Flow rate: 0.8 ml/ min ;
@Detector: UV(254 nm) ;
®Temperature: ;% °

(5000 rpm, 2420 xg)10 min » B4F 3% &R
R hNEBEKTEE 100ml > 16 A
AG1-X8 & F 3 4% 451 Bs B 4 45 85 (o
AN ISmlO.INHCI st %) &L 2N
HCl W R L& v REBZEE SO
nl > A HPLC 547 L84 8 -

5. # 8% R (Shin, T. S, et al., 1997) : b.of B AR AR AT A 18 A AR A 1 B R

a kA4 0.5gm # 15ml test tube, v A 0.1g RIBR -

Ascorbic acid ~ 5ml Ethanol - CAEBE 4 AL b AL R f2 4o F

b. B ## 80°C K is 4% & Au # 10 min,
Aa A 0.15 ml 80% KOH £ 41t & 14 80
CKiz o 15 min »
C.if EAKKPELERE
d.fe A 3ml A 837K ~ 5ml n-hexane —#e
EANEEOHR A 120xg 3.0 1 min, B
ERRAN125ml 5k R oo
€.%% & Smin, 4% n- hexane B o fu A
Sml n-hexane 3 B4k &% & Bk & n-
hexane &, & fv A 5ml n-hexane %
Btk 5b 7 Bl & n-hexane @ o
f Ao Sml 7% 487K &%, Yo% n-hexane
R (FBEHR=R) -
g Au N8 F & KA B 48(Na,SO,) % FRr 7k
%, A& nitrogen gas "R#L, A
isooctane FHFEZE Iml o
h.24 0.45um &% 1% i 47 HPLC 447 ©
HPLC 4-#7 -
®Column:Sulpecosil(Sulelco,
Bellefonte, PA) ; @Mobile phase:
1sooctane/ethylacetate/acetic acid/2,2-
dimethoxypropane (98.15/0.9/0.85/0.1)
; @Detector: UV(emission A 330 nm,

excitation A 290 nm) ; @Flow rate: 1.6-

2.4ml/min ; ®Tepmerature: %% ;

4 A BE AL Ik
atBBE 2 3 F

FREC 1g 4% > {2 A Soxhlet @K # &
WAL BB 8 NBF TR B 15 0 oA
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A 47 LA ok
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At
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100g W2 PIET ¢ 1L K
1 28% uiK
4 pH 8-9 (pH 8.4)
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S NS O Amberlite IR 120
v
Tl - IS ( Amberlite IR 410
v
e
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BRPR R ZI5R > RS SREE
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4 R
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BB P T HEREE A 130T L
Lo B G RFR I HA 20-30 Fo8F 0 Bp
TREEBEAREHRRL  £20 K2
TR HMEYIERAE
A 130°C A b o B EEEER] 20-30 £ o
BPeT{& SRR 2T ©

Z)EMB R IBZ KA 0 A pH2 2 HCL R
REBRMEBE FE 0B A\ o
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Bl AU~ 4835 R R I 2k MRS B R KR PR AR
ZXx Rz B AEE

HRAFHo 0 AR ILEER] 20-30 F
B HERRZEAMHLSERY > M
G4 R R TR A3 o REGR P 2B

Hod o B lE 2 B Ao o 4o tb R H MR -

TR AR S R B
o A B S A 2 o

()ER A G2 &8

Ao HWREIRZ ke F

HRAR M BIBE B 130C > et

fa 20 %) -

(R)ERME a8

£EZ - EABWRIER Z S EMET 2 HE

T ) & & £ #(130C, F PR A B K AR (LR
reutrent _ . o
20 # R MR, 120-130°C.
52 £)
Niacin re:idue(%) 99.15 97.21
Vitamin 12 residue(%) 91.27 83.30
Vitamin B1 residue(%) 94.30 91.23
Oryzanol residue(%) 97.10 52.55

R RE T, RE2AME 28
EAR, BEMEBAMEBEBUESY
R, BE K BHEZRAE 3T
' , =k oryzanol B| & 48% 1& %k o

ER . E& X (%

1.100g K #E L pH 2 2 B8 8 5 ok 3 IR AE 85
# 0 & 10% NaOH ¥ o Bk T 43 15.4¢
€1 @B 3R > H P4 4.69g 48 KL R
f BAE B B4 B 30.45% 0 B A
I LB RFTERER - BT
A T0% % B > RIA R E M Rk

X v z L a b AE
Rice brj‘m 4873 4936 3734 | 70.26 0.82 17.71 2471
Extrusion 120°C 43.31 4563 33.18{67.55 146 1821 27.25
130°C 4524 4559 3320 |67.53 147 1798 27.15

J- RARBHRE AT AL R IE -

140°C 4524 4560 33.41 | 6752 141 1815 2725

fok ZFr 0 KRB G BRI R AT
B Ao SR R R IR A
1£(120°C ~ 130°C ~ 140°C)# & K 4% 3
EHEEILRK -

LR TRE RiFh 0 REFRRILZ
K B A BN KRR AR SR R
b T2 EH K Bl Y FERE
B AR T Z Rk BT

2.8 FRMMRIE

a.13 & ERY) AR
FER W G & ERY 100g /oA 1L K,
L. 28% # K pH 8.4 LATEEEF X 14 #
Bi RIE 8k T XA Re R IR 4 fb MBS (£
Bl &4, 1978), LT R U28% &
M pH8A B, G XREERT
B, R e Bk, BATBEHR
B REE, KRAEBR, Tias

BRI E EHE, HELH LR

HERMREEZRAY, BEXEABN
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7 REACAEEE, WA LB 0.5M 5
Mas iy, TRYEMALAA%
TREBIEE BT RE R AE -
b.8EF X IAB A EHE
I & F 2% #4# A5 © Amberlite IR-120
f& & 1 L4t Bs © Amberlite IRA4S ~
IRA-93 ~ IRA-410 ~ [RA-68 - XAD-4 -
MP-62 « XAD-7 ~ A-7 & Hafh B RE
BFRMME S RME, a8 ERAH
LA Amberlite IRA-410 ~ IRA-93 A& 4% o
C.EEF R MBHHs AL
M BL S AR 4 8 F 8 49 Amberlite IR-
120 & Amberlte IRA-410 % #£(16.7
mmx1000 mm) 8%, 4 37 5T 13 48 8% &b B
#£97.6% AL, HEIE A 1027%
HE ol AR o BERF, TR AR Amberlite

IR-120 2 2 i ik, “THEAEBRAE & -

30.45% ¥FHE T70-88% , EIHHIEE &
i 95.36% , T A4 Amberlite IRA-410
B, B ETFMRZE 1027% , 4o
Amberlite FR TR M54 & 9, T R Mt
REABE, LH LUK E L ECL €
KR IEBF, 1% 40 Amberlite IR-120:
Amberlite IRA-410 24 10 : 1 B35 B F %
R, TIFE 93-100% #HEk, &
& A 86.43Y%

(Amberlite IR- 120 200 ml/ Amberlite IRA-410 20ml)

id purity (%)
(o2}
(=]
I

Phytic ac

100 200 300 400 500 600 700 800

Elute vol (ml}

B+ - AR R Bt E

YA X 4F 40 LA Amberlite [R-120 s
Amberlite IRA-410 14 10 © | &tb # &
mEEsbit, TiF bbb g -
SHBE R RZ 6 F £
MBELRZTRAARE S4B+ —
BT

B+ —. HEEHRZASRKER

FEd kA 300 nm SUF B A & R s
AR R EEELE  KELR
A 19%~3% 5% (w/iw ) i& M 88 (Active
carbon) & ¥ - 4& 30 min #4244
BiE o R EFMBF T &

RE B R BURS SR T

Active carbon I M EE E £
Fg (%) (%)
19 97.8a 9422
39% 98.59a 85.4b
5% 99.18a : 78.1c

¥ AR T F AR S BB A4S E M R 1R
TR EE LA -
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HEAMEBKRTHEEO UTF - P
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oEEREE, THRFME 100% AR -
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% &F, BABIA KR ETIHIFRDY AT -
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B2 BB — P R RBEN, AR
ZhReM EP R E, FHREEBEE AN,
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ZHEIR o84 FRBEBMWIT E SHHZ
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GLEZREMA - RS ITYE > 28(4):20-
24 o

EEF 2 1994 KN BT H M 4 1Lz 5
%o HEREHELHX -

FHIE 1985 - B ESHHREAA -
BT ¥ 17(5):17-22

fTBAAR © 1984 - & AR K #h b T ¥ 57 47
Mz R - AECEFTHEHARF L
(& 3L)

B AKIE 2 1992 o 3R o T B #4548 % & 5%
CRBBZAR - 2EKLHELH
S\C o

BEKR1994 bR ARG KEEEG
BamBAEhrt HaTALELH
3‘( o

FFILAE 2 1989 - HBRMBUREAARSD
Lz R - ST ¥ 21(3):33-38-

FAEAR 2 1992 « BRR AEBR AT PR 54
Fz b dmx fkok B8O ZHM
e M ALHELHX -

RRAMIK © 1980 - it R EWmZ A A -
Bdh T E 5 22(2): 46-51 ¢
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