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Effect of Gelatinization Degree before Freezing on the Physical Properties
of Green Soybean ‘Miryoku’ and ‘Yuagari-musume’

Hiroshi MIZUNO" T, Nina TANAKA!, Saki HASHIMOTO?, Tatsuya YAMAMOTO!,
Ryohei NAKAN 0%, Kouichiro USHIJIMA?, Yasutaka KUBO?

Ajinomoto Frozen Foods co., inc., 1210-5, Yoshida, Oizumi-machi, Oragun, Gunma 370-0523, JAPAN
2Graduate School of Environmental and Science, Okayama University,
1-1-1, Tsushima—-naka, Okayama, Okayama 700-8530, JAPAN

Effects of ratio of first and second cooking periods before and after freeze on physical
characteristics in green soybeans were determined to study effects of gelatinization level before
freezing, in the condition that total cooking period was set at 210 seconds. The green soybeans
gelatinized to 55-83% by first cooking exhibited higher firmness and higher crispness index (CI) after
both they were thawed and fully gelatinized by second cooking, compared with other gelatinization
degree at first cooking. The firmness and CI of green beans frozen with gelatinization level less than
41% were relatively high after thawing but decreased severely after second cooking. The green beans
gelatinized over 92% by first cooking had considerably low CI after thawing. SEM imaging confirmed
that cell structure of green soybeans gelatinized to 55-83% by first cooking was more intact even after
they were thawed and fully then gelatinized than that of soybeans cooked with other condition.
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FEPEL, BRICED B OKERIERT 720,
MBZOHESRKE W [6]. 72, B EMREOMAZEIZH
i, BEICEDAEBESENL, BECEEEEZ
5728 [6], ERICHBEELDXERTHD, FHiEH
HBEOMBHILICX D, EFMEORBEERSRLEDRS
BALEV, HBEILAYAIDO2WTERNTIEEL,
—HRICEB TS AR TEENE D, LKA
FEORTINTE S, ZOXd>icgvreEped
ZHWEOBRKIZE, WAFLBI»»BH0okEX, D
FOMXAZTTEL, WATWBROhOZEL, HA
e & ORELR EREETH 5 [7].
WEBEEORBRELEE LT, W 22 D8(LIE
HEifirmohtns, flziE, EEBRREET, X
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¥, & x0H4E, BhE IOV TIHELST
bh Tk,
BRBAFICEZ LIS ATER100g 720 A
L% 8.8 g BA, THhOEERZ—BNETRICILRT
ZWV[1l]. TETART VTV EELEGUBETH S
DT, BRICHETIERL L CHLEICERL .
Z 2 CAMETIE, BEEOMLESZFv 40Pt
CRIZTEE L, HREAh T3 —BNLRETH 5
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Table 1 Processing method of the sample.

Sample No.

1 2 3 4 5 6 7
1stheating 30s 60s 90s 120s 150s 180s 210s

Cooling 2 minutes 50 seconds at 10°C water
Freezing -30°C freezer
Thawing 10 minutes at 20C water

Evaluation 1
2nd heating 180s 150s 120s 90s 60s 30s
Cooling 2 minutes 50 seconds at 10C water
Evaluation 2
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FABRICHTE - REMHRICERl S 3 ROmE AR Y
L, ZhEiiysRKMLEMEEOEIZEE Lk [12].
%72, EHEPOREE 1 H 200 MOHE THD Z A,
BF—aRA Y MBI AHEE2 2K L, Boh
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Fig.1 Gelatinization degree of grain of (a) ‘miryoku’ and (b) ‘yuagari~-musume’. Evalution 1; Quality after 1st heating,
freezing and running water thawing. Evalution 2; Quality when heated secondary, after Evalution 1.
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Fig. 2 Moisuture contents of grain of (a) ‘miryoku’ and (b) ‘yuagari-musume’. Evalution 1; Quality after primary
heating, freezing and running water thawing. Evalution 2; Quality when heated secondary, after Evalution 1.
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Fig. 3 Maximum stress of grain of (a) ‘miryoku’ and (b) ‘yuagari-musume’. Evalution 1; Quality after primary heat-

ing, freezing and running water thawing. Evalution 2; Quality when heated secondary, after Evalution 1.
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Fig. 4 Adhesive property of grain of (a) ‘miryoku’ and (b) ‘yuagari-musume’. Evalution 1; Quality after primary heat-
ing, freezing and running water thawing. Evalution 2; Quality when heated secondary, after Evalution 1.
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Fig. 5 CI of grain of (a) ‘miryoku’ and (b) ‘yuagari-musume’. Evalution 1; Quality after primary heating, freezing and
running water thawing. Evalution 2; Quality when heated secondary, after Evalution 1.
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‘i & BIHOVDE OTELEZIBCOHETIOHR
TR, B - BEL-BOMILELERTS L,
30~40% TH - 724, 1 RMEBMPEL & 5i1zfE0,
MAEERX LA LE BHAOBRRAL Eh3MLEIZOWV
TRIACBWTHEZRTED, Hh70%UELH
EHEERhTW3 [15). mFwXichnT, #HbE 70%%
B 37DI0i3 120~ 150 WOMBEDSBETH 72, W
miEl g, MR —Frhlf&h, ZoRICBEREEhTE,
BEF210 BTk 3 KO ICHERIC2RMET 2 Z & T,
KEHERAEEFESEOMLE 8% ik cLALE =
A2 ADOTHRMIZEVIES T 180 WEE L@ X
NTW3 [16]. KHEIZH T, 180 BMEL -2 &
v XDOHILEIZ 0% EOEWEEARL, ERARRD
WtEE+aLRB3720, WAWETHSLELEZ LN,
ROTROEREBE CHAET I Z LN TER. B
FELBT 2 L, B—MNEERTE BRiE ISR T %
HHRDIE OFSMLEEMELS, HEICRWE/ASS
BETHBIEBHEREINS. T2, B &b BEBh
B OFPERBEEBROBRRHESBVVERE 2o

ZERE, BB DE RHEBEESBRETH B E
FEioh 2XBWTRELEEEXEDE VIS

By G ETsE, FYXVELEY FICE
e WBERDBZEMBTEINTNS [17]. =&
TRAIZDWNTE T X LRI, MBHESRETH 3
REF VT UPHBICEBELUEL, FRUNAKETS
PLEAMEL o7z bRl X N7z,

1 KINEBEE N R B B IS, KOESN LR T 51H
BAALENI. Fv XYk, BET 58I, ko
ERBEE UTHRASREL-Z & NER & HEN X s,
2 A I B BRIC K A 45% BN § B 48 [18],
ZhICHRB e v A DKRGELAIZNE D572,
BRBEAERIZEDBE, IAOKGENRIS%TH B DI
WU, TETADKFEIZTI% EEO[11]. TAEE B,
mehz—Edh LTy, ft210BIchks L5122 K
MET 3 L, 1 RMAEFRICEDLLT, WTFhok#kd
TRiE W T77%, BHAHBOE IR 75% & FEE DK
GEEE ST ORI BEEAKRSEIZ 0% E
EEDRTED[19], Bty vAZ+aEVK
FRTH D70, MERAICEI BRI DBEE
LiholbEizons ThizHLE LEYOES
ThHo, 1RINBAEPHL, RICEHLELT- TS,
BILERIZIER— A5k 2RMEBETS Z LT,
FIZR—DOKIENB OIS Z L EHEREI N £/,
‘TR & “BhN0E TASBIZREXEZREALR
ol

1 RIN#EEE SR < & B ICfE, B, MEBORX
MEIZET U mECEY, ROFUVERSHEL,

EaF, TEkL-ZicksffoEs o
T (201, 7 v 7 v ORI, BEPBEET S LEL SN
—H T, 1RMBBEIAEL 251w, AEEET LR
L7z, ‘B, BHN0IR OnThTERLE 50%
WELB ERBMIIHNBEUELBL kol TV VM
L7722 &i2Xk, MOBEL - EHR XN
CLIZMBAREBNEL B3 I WETLE. Zhid, &
KAETORBERRIZR F UV OEBERRE N EH
fldh, ROFUREDNBEEHFEORIMNET TS
bR TNS [20]. THYAOBRELRABET, MEk
ICEOWET BB T LAz EE L S hi,

INHKkL SHLE THE, BRI v 2%,
AEF210BIca B L 2kMBAT 5L, BohsM
PEIIMEBTRE 572 R I3HLE 55~76%, B
OB ILE 67~83% CHB LA v A, 2
WINE AT > T CIOKZELZETHALRT, fllick
RCEVWEETR LU, KK ORLE 41% 2T, 5
BBV ORLESI%UTTHEE Lz av A, 2
KIMBAZE D CINAELLET LU, ‘IR ORLE
9% L E, BHESDIE OWHLE 92% LI ETHFEL -~
I AR, 2WMBIC KB IETR/NE 57z, LAL,
1RmE, B, BESRO CIHMEWNZ®, 2 KRMEE
DIEIMED 5 72, BATEIZOWTIE ik Mt
B 68~76%, ‘BHMBDIR IIHILE 51% THEL -
IHTRIBNT, 2RMEC K DIET VEWERLE
bz, ClERMRIZESBEEMLEECHB LY
v A, BEHOFHEMBEIE S, 2WMEIZ L3S
NENWZ s, MIZHENTEWMEEZRTHRE -
7=, [AEBEHEO VTR, WREE S ICHLE 60% LT
THE LA, 2®RMBEIZXDERRLEL 2.
MBS ETTAZ LIS A5 ER2Z EHH
HeEZEZoNTz, BILE 0% U ETEHELZEDIE, 2
WMBIZ XD BEEMET L, KA M ko,
B L7 F v 7y Mk HH U 2= 0 Be i A HER X
7. B 210 HINB X - 2 WINEBE DS M % g

T5E, R IBILE 98% CHME L /-ike, B
BRI IIHMLE 67% THEBL-REK 4B VEE
AL

2 WIMESH OMBEERIX, WThoTgvx i
210 D720, BAMIREICTHD, 2 F VEOFR
EEMBICHESIRIBBIEZ LA CERERITU 2 & A
Ehi LBUAEXSIC, BB L KRGREBRERT
RELEZIT AL, DUEBREBZRFIZZADANICH B
LEZON, REBEBTELZDIEIEEROBLE T
by, ThiIYEicwEE25 L -LElENE TV
TR, TIuRSFUNEEED I L LEELED,
T I — A3 DRI IERSRIREE TR L B
L7=HETH 5 [21]. Kb 7T v 7 3ERCEL
LA ED, BRICPOLTIRAKIZBELTIED
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ZEidmwn, ko7, MHEEMEWIRETEE TS L,
FrFUARELEEREEDOERIZL, KHBEA
WETADRATOENDKBRIZE 2HBEE 2T
2V, BRE UTTHES BRI E N, 2 )Nz
EDIFFREMELTE, CIRHEEIABWVEIZES &
HHlE N/, SEMIZEKBBEIZHENWT, 50~70% DF
BILIRECHME L 2%, MR LD IZITBEMLEA
L2 A FHIEEE N R E N TWE T &P HERX
N —F, 0% EOBOILE THEEL =%, il
Btk 0iZIFmeMbihz g~ X 35 MiREE
BREDS EBLEZESIE, BILEXEVT VT

VidESREESER, KPABETADRALRET
bB. DF0, BEHILLD, BEROKEELABE T
ERL, Mg shiztEL SR,

Wbl sF S rekemédszeT, 770
Do FHESEABUN & h, REMEERG, RALUTE
L, WRicx2Z2&TH3. %D, HILENER
3LEHEKAEEAKDEEIENT S, %7z, BEK
BEHKIZERTEBLEWE DR TS [22]. D
ED, BRSO LEMETES L, BHAKDOEER
BOEDIOKEENEL kD, MasBEL, 2 )ik
EDIZIEREMLL-RETE CIPHEE R RELK
TUL, BWEEhobtllchi T/ BE &
HHFEEORICIE, EMBXE 75 vF v uvnb
NEMENE AT - 7=%, EETS. 7730507
DO—BOHNWEBEIIGEEZhE2 LA F L F—-¥hE
DERERFEIETRFREMNGEEEILTH DA,
FEOMMEEEPHE R & O/ L M Ic ik X 25
BERIMARSILSTEIUREBZ LD TV S
[23]. L7245 T, BOMLETCHEHB LAY 2 %
ZEITREHE L 2B CIRE S MEL - 2 RE & L
T, 1 RINBSTGT E 7= Z & THBR OB s TR
BExhd, BREBOKERICLIBENLRE» 570
BMESE L SN,

YAk B 50~83% TEM L, 2MBGIC X v ¥IfLE
BRI L A7 ADmAFEL CLIE, fR{LETH
LA ALDE, RKERZL ATHENEER
L7, [EHICOWTE, ‘BRI G T ol
LT &2 A REFISEVEERR L. =220, B
HHB DI THERENE & DEDBIEN - 7.

IO &3z, ERLRETHEMSE TS Z & T, Kb
X BBEEEANA, TV ARROBEERALE HEGRE
TEBZELPERI NS Lo L, EHLRE CHERS
Lizzx~v2id, BELEEZTTEHIEMEN=8,
HMBEERIZIOEEIETILENTET, MEAFEEL LT
NEBEETAILENFZTLVWEZELILOND., LT,
IR 50~83% DY RILORETHE L -4~ A %,
HEEIPFAKBEEL, K4 MBI & 0 LE 90~
100% BT 2B A RRET 52 LT, £BISEVY

BELOBRBROBKBEILSvALEMTEZLEEZLS
Nz,

5. ¥
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FREBROBLERT S 2 X OYEIIRITTHE 4,
Tk & BHBVE EAVTCHEL, UToMR
/7.

WML 55~83% THME L =T 4w X3, BEROH
H CIBAE3ICE P> 2WMENZ LD 8% T
FbX e T3, WE, CILIZKELETLEL 7.
LB 41% LT, 7213 92% M ETHER, H98% T
Mgz g < AR TEWEERL 7.

WLE 1% DT CHE LT 4w 23, BEROH
H, CIA¥E I, MfLE 55~83% THEL -4~ A
OB WEARULE. LaL, 2®NEIC & DK 98%
TCHbE R B L, FHE, ClLEKELETL..

WALE 92% D ECHBE LT v 23, BEEOH
B, CIAL I 3% UT CHEB LA L w4 X
DIEWEER U2 72, EBNMEC L DH 8% T
BbxeTy, WE, ClLIIKEETLA» 57,

SEM IZ kK 2BRICHWT S, RILE 55~83% THE
U7k, $998% % THIfb X 7=z &= 3 bRT
MHRE MR XN TVWE Z ENERI -,
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