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Abstract

Recently, there has been growing interest in applying microwave heating to rapid thermal degradation.  In this study, the
liquefaction of rice bran under microwave irradiation is investigated by considering the reaction time, the concentration of sulfuric
acid, and the ratio of rice bran and polyethylene glycol 400 as the basic parameters.  As a result, the optimum liquefaction
condition was obtained at 60 min of reaction time and 7 % of sulfuric acid concentration and with a ratio of rice bran to PEG400 of
1:5.  Under optimum conditions, microwave heating had a conversion ratio of 95 %, and the liquefied rice bran was dark-brown.

On the other hand, when rice bran was liquefied under conditions identical to those with conventional heating, the conversion ratio

was about 70 %.
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Consequently, microwave heating is more effective than conventional heating.

AT = MEEWEY—ITRANGSEDLZENT
ERGDIRY) TV E UMBANERT D LN TE D, £,
FH—BH & LTHEBYTH D X I OHIRIESMAIC DN T
PRH L L Lz, O DITEMSOREER A~ A%
WoRAL UTotg, 241 Y o7 F— MEEW E OGS EAR Y
LA URIIRA~ERT A Z LIS L TV A [3,4], L
L, BA LI, R T DR OAEFIEIZHERIETH D44

-67-



http://bigjohn.fukui-nct.ac.jp/journal/

HMBYEAFEH LT, 22C, V=7 IA MY —
OB HNEMEGETH B~ A 7 a i INEEZ VT
RSOV TRFT 5 2 & & Lz, 2O~ A 7 aif
MEGER, RO E (B EERIC Lgyy), EA=
A Tho, BEICELWVEORENRH Y, £72, (LF0E
TORBITEEMED FTRE, SOLKRRH A M CT& 5, IR
PED A BT 272 ERBIT D [5,6], v 7 RIS
BIXBESEM 2 O TH LA, IXALLETES TS
7Y —rEF—7 1 (Fig. 1) ITHBAYZEATIZ A T E W
FUEEHTH D, AFETII~A 7 vl EE LTS
DTV —rFF—7 1 2/ L X OEPALEEIZ DN
THH LD THET 5,

Fig 1 <40 0EMBEE (J)—2EF—T1)

2. ERAE
2.1 XA
X AISEHOBEKFINSTEW - O &M H LT,

2.2 3%

AU ZF L7 Y a—)b 400 (PEGA00) [T F0E SR T 3
() B> 1 Z A L, filg K% O A% 5 3 Ft sl T
% (bR okl 2 iz,

2.3 X ARRILEH DT

50ml O =177 ATHLERD PEGA00 & At, By fE
T 57Tl & UCHiElg % PEG400 Biskf LITE R (%,
BTORIERSZTRT) BNL, ~ T RTF v I RAZ—F—
THIEA L, X0 &Mz 2RnB—I127e 5 X 5T
HIRA LTz, ZTOZA7 5 23k ~v A 7 n iR ERETSH

570 —r®F—71 (Fig.1) &y hL, BEHIEH
BARX AR LT, ~ 7 X F v 7 AX —F — TR L
235 150°C DIRE T ERFFIINEL L X I 2Rk LTz, 1%
DI 5 (G BED VA XY WK (VA F V2
AHEAKR=4 1) ZMAHRLUKEI Al LTz, Dk, 5%
AR - T D A% 120°C ORI T 2 Ref i S &
BT =2 —ICB LERICR D ETHAILE, BFK
FrEHWTAROEREZRE L, A EICEET D@5y
A RDTZ, 1z, XA OWIREFRIFRAUT K W FHR L7z,
wiRE=x (%) = (A—B) /A
A:XAERARE (), B:AMKEOEESE (g

3. MREEE

XA OISR R DIChT2 0, £7°, INERERH
EHIRILRDOBIRIZ OV T ATz, Fig. 2 (T TH 261
AT % 5%, KSR % 150°C & L PEG400 O ffi fi &% X
B D 5 GRS U 7oK O INBARERN 5 2 R LR D
fEEZRLTW5D,

100

BRIEER %

0 " L L P | L L PN S
0 20 40 60 80 100

INEAEERE 7
Fig.2 nnzAeERE &RIRIEERDBERZR
BRBERE - 5%, PEG400 {#AHE : X hD 55,
RISRE : 150°C

Fig. 2 BB 22 X 51T, XA ORI INEARERH]
20 SRR E TIXAWMIC B LA, ZOR%ITHEHNITHE
IMUBHTBIRRE L R o 7o, £ D728, REMEWERH & LT
60 7y &N L7z,

WIT, INENRER] & 60 53, X J7 & PEG400 Dff &% 115,



BORGIREE 150°C & D ek T, Ml b 2 FfFRIR YR
PRACRIZ RIET B O TR~ (Fig. 3), T ORER,
BRERIREE D B & & HITIRIMEE b Em< R Y, lRiRE
T%IFIT 95% & WD WKL R G Bz s, Tl
FHFE—EEE R LI MBI TH D122 O &
X TEDRETDRVERR, 15T, i <d 2 hil D
R 1% e LT,

Fig. 4 1%, INEARH 60 43, RRERIRIE 7%, SOGIRE 150C
EWVIZMET T, X4 L PEG400 O I (bhER) % 1:3,
1:5, 1:7 &ML SOOI RIT T L2 R L
T\5,

100

80

60

40

BIRIEE %

20

0 1 L L L
0 2 4 6 8 10

WBEIRE %

Fig.3 WRBEEEELBIKIEEDERER
ANEREERS - 60 4, PEG400 HARE : X H D b fE,
RIGEE : 150°C

100 ¢

BARIEE . %

1:3 1:5 1:7
XH:PEG400
Fig.4 PEGA00 FHEMNX WRKILRIZRIFTEE

INEAEERE - 60 9y, FREGRE - Th, RIGERE : 150°C

Fig. 4 B35 X912, X4 & PEGA00 DfF FHEM 1:3

J. Technology and Education, Vol.17, No.2, 2010

DRFEML D St & VARWIEIR L= AR L7223, 156 B XD
117 TR CEA S b iviz, 6> T, PEG400 O A&
IEX B O 5 EEIETH D &R L7z, PEG400 OfE M
B 3 fEFLE CIHIRAYTICED D XA OEEBKE L
7Y, TORER, IREMORIEN S, FERREER R &
720 XA BRACT DB RTRL Ae o7z, FDT=8, PEG400
DO ARV 72 OBREE T TIEX I ORI BME T Lz
LD EEZ L,

LA EORER A RIS 2 &, ~ oA 7 nEnEYEE AV TR
7 RIS D 556 DEIERIRIL AT Tablel (RT &
By Lo,

Tablel X hDTmBEHRIKIEFEL
JINENFEH] 60 %y

T I 7%

X 7 : PEG400 1:5

I, FHNTZRBBIMERIZBNT, v 7 1)
INENE & GER DN D IV BTV B AMTINEVE T H 2 iR
INEE D MIEDEWIC £ 0 X OFRICRIZ RIE T 8
IZOWTHER LT, ZOfERE Fig. 5 17T,

100

80

60

40

RIRIEER %

20

MW OB
IEAE

Fig.5 mEAEERRIEEDRZR
W: =4 - 0JEmnErxk, OB RiAMENE

Fig.5 BB B2 K 51T~ A 7 v nEvE TILiiIk
{BLZRDY 95%FLSE % 7R L7 DIk LM INENE Tt 70% 52
EOWRLE LG LN 0T, 2D D, ~17
B R ANEE IIHERYE T H 2 s nEE L 0 X 1 DRk

-69-



http://bigjohn.fukui-nct.ac.jp/journal/

PSS ZRICHEIT SR b E oz, ZhUE, <A
7 a2 MBGEDERIETH 2 M MBIE LV HERR X
I OWERILRIE TS EE2RLTRBY A 71
BIMBAED & DFE D —DT o D SR BIEN M L 72§
RCThdrEZBND (3], 72, AEBRTHEMA L~ A
IR RIGEETH L7 ) — T —7 L ITHEEROH
HNEHIET 2 2 LI 8 SOSRE & — IR I
RO TWD 7D, X7 OWRACSUSRE D H J1% 60W 2 T
Hot, ZOT ) —rFF—7 LITHD—E CRGRE %
il C = DEEEEAN IS S AU TWIUE, HRE 300W Cililis AT
&2 0 RISHEIZ S » LEfM Sz b o L b,
—7, Fig. 6 [XRIRILATO X 1 L 45 B 4072 X T OHRAL
MRl TWD, BB THo72X W %, Tablel (IR L
T B ARAC SR T TR T 2 L IR W ST AR BRIk
(LR ENTo, THUE, X VITE D RARED i
FRARELZ 20 43R SAURS TET 2 L RIRRS, BE4 OIS T
HORACSOE (FE& UTHE) bIlEAT LRI 214
(ENNRASEY R Y (SN

Fig.6 {Bon-X hORRILD
EIBRRIEFTIOX 1, T XRODRIKEY

4.FED

VA7 P IMBGEIC L BEIRTH DX ERIRIET S
& & OFEEHRAC S TINEER] 60 53, FREEIEE 7%,
X 71 & PEG400 DELFE(L 1:5 Th o7 (Tablel), F£7=, [
S THIBINBEIZ L0 X B BRRAET D & T0%FEE L
PRI TE D o7, TDT LMD, <A 7 nNEE
RS 2 Z & THEREE T h 2 im e E L 0 FRFH T
B XD ERWRET D2 LN TE, TORBE, Hoh
e X ADOERAHE IV A — K MR-100 (HAKRY 7 L
& THMRARA) O X5 & fli( Vo7 x— Muaw%
B—ITRET D ENTE, BHITY L Z AR EAT A
58915,

—X4, 7= IA N —0RMNLY, 7Y —F
F=T71DOEI B~ A 7 ulOSEKEEZRAT 52 LT
CFEROE 2 R TR T ¢, BRIHE R LIH T2 L
MCTEDL,ARRTHERA LY —rEF—7 1ITLMHT
HY, NSRS TH B0~ A 7 uli Z2FH Lz ks
B Z T L TW AR BMEA T 2 AMARSEE &
LTHERbDD—DThA I, 5%, A 7 m L
AR LCREICE LD 4 HE L LT b L
Bbohb,

5. &M

D) EfGER 1, ZHogEE &G, FOOD Style 21, Vol. 3,
No.9, pp.50-53 (1999)

2) F LR S A — A=,
http://www. nakajima—kasei. co. jp/

2) AA1ER, WG D O &S THEIOBITE, A 4
A=y AL AL F AR —, Vol.56, No.9,
pp. 605-608 (1998)

3 AAETR, MR RO T T AT v 7MKL, &5
¥, 50%, 6%, p.394 (2001)

DHEEE=, TR, ILAE+, ~ o 7 v b7 oIc i,
b1, 10 %, pp.1-5  (2002)

5)/NGFH T, AMEGRICBIT5~A 7 alofH, {L5%T
3, 10 %, pp.58-63 (2002)

-70-



