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Studies on Antioxidative Stress Ingredients
and Taste of Germinated Brown Rice

Wakako TAKEUCHI and Shen JIANG

Abstract

We examined the starch-degrading enzyme activity in a germinated brown rice and
drifting of bioactive substances. We used these to examine the difference of the
germinated brown rice prepared by germination at a low (10°C) or warm temperature

(30°C) .

In the brown rice germinated at 10°C, the enzyme activity of both «-GSD and PUL
was 1.5 times that germinated at 30°C. In addition, the total polyphenol content was
1.4 times. On the other hand, amylase activity was not detected in the brown rice
germinated at 10°C.

Analyses by the head-space gas method revealed a large difference in the intensity
and quality of smell between the brown rice germinated at 10°C and that germinated
at 30°C. There was also a positive correlation between the amount of glucose and the
taste of the germinated rice.
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LRI, 20024 B AL EE O /K FRAFE D WL DB Y | (Oriza sativa L.,cv.Aichi no kaori)
BIOTHAKE, (Oriza sativa L., cv. Nipponbare), DEFED 5 2 biie L L ICHEEOEKFY
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P INEBRTHNLAAES Licob, 2REY Y TANy ZJIT L, wifaER
HAEFEL, vy T TEHLEL ZThz=REE 25°C) <1RMKkER, Hod
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2bizenZR L.
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Fig.2a Effects of Germination Conditions(atl0°’Cand30°C) Fig.2b Effects of Germination Conditions (at10°‘Cand
on PUL Activity from Germinated Brown Rice : 30°C)on PUL Activity from Germinated Brown
Case of Water Extract (Control) Rice : Case of Buffer (pH5.0) Extract
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BRORHFRERITERWEZE IR Ro T, — T, BHFITHRY de novo5ishd 77—
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2. REXRPOBARY I/ —ILEEDLEK

Folin-Denis I X 2 KIRFEHF Lok L RIEFHEHF K

600

KMORKY 7 =/ — M ROWERREFig. 318§
Uiz, ikfEEmE LCoRY 7=/ — &%, TH E“E 400
K, - THNBORBY ;& bR 5 3R E’:E 300
VORI A5 & BINITIZS 2o T8, TR RLET T & 200
YWARD0%ICETIK N Lz, T, —RAH RIS 100
DRT I 7 —EiE (FVHRT VT URIRE) MR 0
TEVECIXSTHNL /g L BEEE e BN A 2 & LT D T xt 24h Gemma:s::m . 72%h

L, RIRIE TR BRI SN P o T2 BARY 7 =
J— N BIZ1 AMEL L A I T\, Z ULl Fig.3  Course of Polyphenol Content from Ger-

minated Brown Rice by Folin-Denis Meth-

(10°C) A RV RICKDBEROHEME S H D03, & od. Dry rice seeds were allowed to imbibe,

BROFBETLH 5.

3. TLCHEHTIC & % EREREDREE
R H R b O R I BE 4 2 it 2

and incubated in darkness at10°Cand30°C
for24,48,and72hours. Date are means+SE
(n=3)

Bl LI TLCHEToM R %2 Fig. 4 1T:R Lz, 2

a): Standard b): Buffer (pH 5.0) extract  ¢): Control (H:O) extract

Fig.4 TLC of Standard Sugars and Solubilized Sugars form Germinated Brown Rice
The standard sugars were Glucose (G), Sucrose’S), Maltose (M), Maltotriose (Mt), Maltotetraose
(Mte) Maltoheptaose (Mhp) and Maltohexaose (Mhx).; a) Buffer (pH5.0) Extract; b)  Control (Water)

Extract; ¢)
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4. HPLCAIT A TOHEEEDLLE
BREOFHRRE OV > 7V OHPLCENT 05 R (Fig. 5), A RFREHE (Rt,min) 1%, —7

(Brown w | ® ©
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Fig.5 Typical HPLC Patterns of Standard Sugars and Solubilized Sugars from Germinated Brown Rice.

A :24h,B: 48h, and C : 72h at Thermal (30°C) Germinative Method.
a :24h,b : 48h,and c : 72h at Low (10°C) Temperature Germinative Method.

N2 b—=2Fru,7.9), /v a—2(Glc,9.5), A7 v —Z(Suc,12.2), <L h — % (Mal,14.3),
<N hRUF—R (22.7) =V F 5 F—R (37.6) Epotk. RIRFRFELROKHHE (2
v hu—n) o, Suc.,Mal.,Glc. DIETH >72hs, T LiZSuc. DE—7 23K E
B ENZ., £fiigTidMal.,Suc. ,Glc. DIETZ &izMal. B3 % <HmliEhiz, o
I, TLCELS D LFEINZHEThHok. Eh, T—X L LTUIRE RPN, I
LRPOGle. BEFEME Lc L 25, KRETIE, MUK EOMERIZBWTH LR
1.5fERITEM L e 0izxt U, ARIRETOGI TR T LTV &, 481 TIE %k of1/45
HLETHDL TV,

5. ITBVEAEEIC K DN
ICRBWVERBIEEEMITICRBNTIE, & MORKIKDIZB LT X —ITHE U@y A7 L%
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Table1l Fragrance and Flavor Analysis by FF-2 A (Shimazu)

HENEBHETHILET : Similarity with BasisGas
. o
Lk, ZORRE o [ AR 7= Trson[amma] g0 | | FEE [BE
Table1iT:RL. 2Z Nipponbare 109 96 39. 107 116 175 141 8.1 95
T THANS ISR, | G0t N 7 7 3 (0 T S 8 T B Y BT
PRIEIE D2 LI L | Nowerbae G5 T—s1—gpst—5r1—or N Y T —
EbOLERKTHS [Ty N TN BT B A T A 1 1 —)
Tk, OffRpLE L | G0 i 37 a7 i ST B 50
Rod rios 4.4 85 22| 0.1 110 585] 137 77 5.9
el e e e 1 i —

Fbia Utz Z OFSHR,

IZRWOIBR SIS RIEE TR IR <, RREDOL. GO RSIEBM YU TH -T2, £
BRI D BN H o I b b 53, REETO THA,, TRk, IZ20FE A ERD
LN oTe, e, YU TNAHREDHENS, FRATIET LT & KRChilbkER DI
HAE DFRERE P> TeDiITt L, THARB TIETVE=T R EDFLERENT LIRS
n, WY AR B ICBOVOENR B NRRIE I, Dby TITRB VOB LM
TIX, THARR) RIE24RH & TRk PRIRASIRERE & OIS HEE S 4, THARRG,) KiR24IF
Rl &3 SHBMER RN Z E b ote, TS DR & RECk ORI L oB#M Iz DN Tl
EHITHHRFERPLEND L ZATH D, LeLREDb, RIERFELKTIE, RERHELKIC
U BN DOICBVBTLEAERL, i, BERTPOBKOTRM S 2L, FEED S %
Th, WHEHEESRY 7= ) —VERBOL SR EOBREMET D bHER SN HEER L E X
b, T 5 LK COFERRS OMENIE, HIENOHEIZ X > TEREREZRE ST DN &
LTHERLDOTHY, KOT ¥ TV ofhRFRIENE & BEMN T TR 2 Z & 2225, KRECK
OBV ZORPEN RIS D LEZTND,

22 #

iR (10°C) FHL K EMRE (B0°C) FIHEL KL 2B L LTHY, TNHMREETOSE

XKD T > T U RS OIEYE DL B e b N ARSI E OZEALZ T O W T, &%
DYITER AT D B D EXRLIMNTONT TS FHBFEE LK DIRECK & I BV EER I L -
TR L CH Tz,

1) RIRFEHED > b v — L O24REEE CIX, o -GSD,PULOR M & b IRIRFEIHF It
RCLELEWIEEERD . £, pH5.0Ny 7 7 HIHITIX, &5 ITHEF2EMR 0
IR L 2.

2) KDOTY a—u VBT, BHITHER - Tde novos ik EN57 5 —BHEMIZ, RIRIEE
ECEaEmEEINZPo e, RRETIEELWEARALNT,

3) BELKRPORARY 7=/ — N &EIE, MRFEF LRITB W TRIRZF LK ORI 45D O
WEESRH S .
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4) RIRFEIEL K DK 2 W2 TLCE D 513, 8% < O[Sl &z oicxt L,
pH5.0Ny 7 7l ClidFTiT< L b — R, BRIBETIELV A=A, </ b M)A —X
DARY NBHMN -, 5122 b DfEHRIZ, HPLCOM b bR STz,

5) B 2RI LK DO IRERILIES DI BT DONT Ay RH A ZAR— 2SI TieB
WVERBEEE ) ORI LSS, RIRFSIR & RRR IR L IXITRB W oE & & B ITER
REBVWHRENWZ & bhro Tz,

# [

KIHEDOBRITIZH TV, WO —IRIIALORIWIFEB L CERI8E) 2321 Tirbh
TbDTHDHI EaLL, HEEZRLET. £k, ERNBO—IL, Vl18HE ‘%K
#ERL FEEOEM AF, JOR WRT, Ml Z2SALOTHACEEZLOTHHT L
Zil, oD TEHFOBRERLET.
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