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K. (soybean) /2t FEH 7 HHY1E H'E KOHHE Z BRIV > B9 SR E T
T8 EAE - BIE -~ 5E2 - W~ B RIRE S © 50& (Okara) o EZ NI TEIEY) -
EoNEREREME - Ko BB - AT b AR A EENEEE - AWT5LliE
IEEE 10 SRRAORL > HETT SR LR B K o b anba s > BIFTERATT © 1 R 21
R KEZEEARL - MHIRAEE: - /BanaHal s TR - T A/ NE RS -
KL EY) > NEREEE - 2. KE AR © FHRR I BA SR T2 Rl e -
BUR\FZI 45-55 C S8 E RN TR EZ 508 - 3. 58 (41 (LB MIHHEZZCHE »
SUENIE ~ BEREEE ~ (KR ~ IR ~ PRl s BN S S AEAERE - K e R
DEHIE R 26.38~82.19 1 g/g o SURAWTE TR RIS & MR R - HA{E 20
BB > A VERE Erdlée (SDF) ~ JHEM - aglycones ~ glucosidase 5 2 #1# EFF - 4.
SEAEZITUENM - REEEZ AR & FOR S R sl o it S S e 22T St
REAERHERG TG 0 MEK  RRIESEIE IITRAETE TRy < B KR - SINIIKE 2
FREERE ~ B SRIREE - RIERT R R S BTl m] S R LA R 1R -

FrsER] : K E0E - BUREZEE - f8E - 2R - IR

l BR T SR S B E AR YR R 2
#EN/EE: pychiang@nchu.edu.tw; Tel: +886-4-22851665
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K. (soy bean) EEEEZ ENE ~ HERHMZ TESEERKD » HABEZEL
75~ KERTEY) - T (okara) BEUETHE - T8 - FiZ () ERAEZEIEY > HIRERK
BEEOEEWAETSN P EBRE IR N A - Hrp DS 484t (dietary fiber)
% > LELIEAAVER &84 (Insoluble dietary fiber) £z 25 4(5 > 90 /100 g » &Hp.Z A
R - FHERRAREE (1] - WEHR KT SRS S5MEDZEE - HLaE
H AR LB R ARREEE PR o d0far 2 A BB RS BB 2 iR 9E 10 -
TAERIEAAERE B RS - OERN B RESII TR RRE 2
BREZE S XRIEHAAYEE - ALRAR AR B AR a2 R
TS R o TR SR U I o & 28 ~ e R S (R R BR HE 5
fﬁ o

REEEKS 15~80% » A EAEMEYEAE - AR - 88 > (ZREEEE
ZIITHER D320 iR F R 7 A 2R A R 20K Ty - DU & E B ORdF
HARR 5 R RO B HURTARZ R 22 RV A R ~ TR R0 22 RS R 28 7K 53 4%
A FZMRIEIE R AR IEIA (Van Arsdel, 1973) o K E A& A R Bzt R a0 5 4%
EMBERE (HE) S BREFEATTEN ZWERTFEEEN  TEGKERE
@ik > HREEBA S FHEEREEY)  ERNEA AR - fl > 5D E
SRR~ oK ~ Bl AR ARSI E TR ~ M08 R ATRR TR [2] TLARAMERE B4
UETHEEMET (& » SR/ EWFEE (wet media milling)(Ullah et al., 2017) K fNZATEEEEE (thermal
pretreatment) R {58 & 7 Fir fR AR - B IO AIAE R ERALEF I (BI40 : fRoKTT ~ B2 T -
OROBE e Pl T-2CHRRE T [3] » BB ] im B E UK AR (1S IDF(ERAE R LR ) 55y
et i oy P BB /KA L S P HE T 5 | RE RS BBV BRI BR AH RV 1 [4] 52 SURRE
R AT S NEL - REAY - (H¥HERER T ~ MBI R KRG RERE(L 2R ED - 1
SR ¢ AT B LA 2 A AR RE EA T 275 -

PR EES G MT (Microencapsulation technique) - £RFHEEH MEEMUETTHZ ~ Zi%H
A > LU E AR RIS IR M BRI AR TR 1Y) 2 TR« AH S BTt BE R R L
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(BER) ~ B R R FESERITE - LM AT i e - Ao RS
> P -

2 PHEL YT

2.1 HERIAR -
AERBRUSHEETAE > BEBERESEEET T THEREEGIFL > I
ZatA M Em AR A B AR - I -80 CHM -
22 BEITE
2.2.1 §ZWEERIE
SEMR T RIETEVREZRE ~ 2 REZRE ~ VR ~ SIS - RORRRR
B& 7 R IR S EHE TR 4°C 2 sEf -
2226 (4l bz -
2.2.2.1 7 RHE ¢
DA tEH% CRT-08 AR ( ZRHERY ) © 2500rpm - W 3 5348 - b4
56 FHAR [EIHL 8 ERd i B -
22228
Fic & 20% S8 ¥ % 0 I F 255 1% (polytron) ~ Al 4 f% (Waring
70128 7-Speed Blender + 25 [ ) & B JE% # (FRITSCH GmbH Planetary
Micro Mill Pulverisette 7 Classic Line » {55 ) #{ T4 bR
2.2.3 BB I -
Koy~ MHEH ~ MHAEE - M ~ KK A.0.A.C., 4.1.10 (2000) fF24E
TEAE
2.2.4 SN RS AM B IE R 22 -
e B ok v AN FH A B SO 85 R f i o\ B T B R R R i S B D
fEiE -
2.2.5 #1132 (Color) 737#f7
| Fl 2 3 3 (Colormeter, Nippon Denshku Industries Co, Ltd Tokyo, ZE-
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2000, Japan) HE R fn (8L - DU 2 L(52%) ~a(4LEE) ~b(EEE) -
AN E(EEE) Rk WIHEE ) F5 -
2.2.6 KI{&4HT (Particle size) :
DLZ5 8- 7KAF Bty B o0 B > {58 88 59 KL €8 93 77 6 (Betttersizer S BT-
801 » ) EFTRESRIAR AT » DARSRE E /R i 5 T R i SRR -
2.2.7 IR BRI
2.2.7.1 B ~ froK ~ IRBTTRES S [3] ZJTAFATHIE -
2.2.7.2 kR BG T SCH ] ¢ 255 [5] ZJTAE SO
2.2.7.3 BE R
2% A.O.A.C.(1995) 53H7 7774 (32.1.17) S » WiEtE IR al A
B4 (IDF) Jnl A ERE &84k (SDF) & &
2.2.7.4 X-ray GEES53HT -
FIFH Xoray G859 68 417§ 0F - BG40 8% &0 B fy 30-500 26) > LA
202 0 /min Z R HEF TR
2.2.8 FAEZIEEER Y |
2281 88 mEE
DL 1g A% 20 mL Z B2 B #ET 3 /NIFE B R AR HL > W2 [6]
ZITIEN T LMEE K 700 1 L ZEHOKREL 700 1 L @R E AR S 182
%3 oT#ET% 0 IO 70 £ L 20% Na2CO3 1RFFE | /NKf - JHE &R 10 47
SRS —0 0 MRS YELEET (Hitachi, U-2800-A » HA) 1EE 735
nm I E G E - AL 100 ~ 75~ 50 ~ 37.5 F 25 pg/mL 2 BT
% (Gallic acid) E R E B]E -
2282 F=MEE « 2% [T FATEESUMT -
2283 REREMEE - 2% [8] JAEBLIH -
2.2.9 iR -
DLSS BRI RS LR B AR R A 0 » o0 BIEUAER 2488 (0~ 5~ 0
15%) JRE1945) » &K} - BRAE - U2 > HAR R BT SIS E T -

HEIIH
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2.2.10 EREBLYE
DL BB AR L PRI BS AT OB B » DR IRIER G (0 20+ 35 -
50%) EUER Sl o HETTIRR SRS B -
2.2.11 BHESHT -
KEERLRETHTELF] SAS (Statistic analysis system) i3] #f%#E4T Duncan
24515 5757 (Duncan’ s multiple range test, DMRT) » [LirH 24 BEHSE: > g
KHER a =0.05

3.7t A LG i

3.1 RE IS

N E Ry T B AR 7L (Endosperm) HYZHH » HIT#EEZ (Seed coat) ~ 5~ (Cotyledon) JzfeE i
(Helium) $HpE » KGR EHH =G > THERR ~ MhiRsESk - Tganetas - %
R AR TP K ZAESE RS TEE © B2 A
AAR - HEL TSR EGE S (UL, £ ,2004) : NEMEE R ELEREYE > A
BIZEHE ENE (400 - s KO EPHEINE - AL B/ NTIREY) -
SRK(EEPH S ~ MR - EMAIEIE AL T 2 = B % S

e

e

wis 2003 AR E (200 x) -
(heste ’ (e » 2003)

[l - RE -~ ALEEEZETR (HEIES)

Fig 1. Microstructure of soybean and red bean under optical microscope.
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& NEN AN EEEALEE D - i H ek b aYE % - HAEmEE
EOEGEEEE TR - DUEIEROVER (B 1) o R > Je88m
RUMEEABEMEEA R FIRENEH » KT g A S 4Ee R - i
H e
32 KRBT e

A (Okara) B K ZBFHE T - TERAIEY 2 RERBEERZ TE
BEGY  HREK Y EEE - RBRE D T BRE AN b B
AW ST DA v I 258 10 5% K 5 S8 Ky Rk » I F &1 48 (Radio Frequency) ~ Z1JE (Hot
Air) ~ B RHZE: (Freeze Dry) BRETHZBE R R Han'E - — ~ BAHEZME © DL 4kv ~ Skv
Ko Tkv BREE - BEREERERTT » HEZE AR GRS - WERMEEIFHE - 77 AIRE 72 - 48
Jz 30min( 7K 57 4.5-6.2%) - FIFHATHMREEMERE nDHIRG D08 2 tPisi FRECR » Thy B
A AL S AYIMBI IR R R - =  BUREZIE 45~ 55~ 65°C » BEHAMER
PRt ~ BERTIER - HEE/KY ROKEME N - L{E (972 ) 27 (M)~ a
B (ALEE) b A (HEE) 2 EFF - 495 12~16 /NFEREZRE - = ~ 2 HEZ8E (4
BB 48~56 /NIGEZE )~ H T E B HIRRAEL > HKSY 1.6% ~ Aw 0.24 ~ L {B fx W.L( [
B ) 9T - BRI IME R B - SHREZETRR - BRI & B A o] e
EEFRES - R AR E A e AR Al SAE R R R
Ao &R 28 150 ~ 170 ~ 200°C AL HZIE R fo i E « P45 R T ¢ 1 R
SRR HEZR IR - RTAROR/ V2RI 5 4350 K 75 ~ 60 ~ 50 min > 55FE
RIS R > HEECRELE (HRE)  WL(E®E) 2T a (g (4LERE)
Fo bl (S ) RS (p<0.05) - 2. FI| 4L/ MA A E T A SR L T2
HG M RECRFE S 0 REIEE 200°C BB > HESREFRARLY - JNERE
o~ G5B EERE(RHS - 3 MBI REVESRE ¢ DL150-170C R EE - HAMNEE
BE @MY - 200C B S AN B R EALHIR &R0 H T2 BB R A R 9 B
TERLR » SRR 2 Bk (RZFMR BOMEYE ) » 200°C R BRERAESMEL ~ BR (IR )
KRR CHAE ) 3 28R HEREZME (p<0.05) o AT AISAD IRt 20E
IR REIR R ROM B IR A R M RIE Y - EAREEVERE S -
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AT e e - APE R EREE ~ R -
3.3 R A MAN bR

3.3.1 SIEMMHHE A ¢ 15.78 - 16.33% > HHESHH 7.17 - 7.47% » 4455 G4k 63.89
- 64.22% 5 (2) TIE M HIIR AN 200 - 250mesh : 33.54 - 35.25 ym > 60 -100mesh :
252.63 - 268.46 ym - (3) )% : LEBUREA/NE EAHER - a (HEL b BRI 2 AAH R
(p<0.05) (4) BEREMER ST /3 PIE B4R DI KA M ERE B4k (IDF) BT > &8
#ilE 63.34 - 75.84% » K5 FREN & BEHIE F 26.38 — 82.19 1 g/g > TREEMLEE AR/ N
&M L7t - (5) BeSMEERRAL © BEEEE - TRk ~ IARMEBTRIIS A NEIEAERE 5 IR
R IR T ek 4 Hi H i B 1 B T (R K/ R 2R » Pl SR I BB A A N A
fA#EE LFAEI > fRoKIE ~ (R ~ BERRME DU SR G B BRI & Fy s - HH
AIFFEEER » KRR A - KERERAE - vt & e s Z67
ToOHESE BRI - e R ERIEEM L - AR L RS K E LA EE -

R~ NEEZGRERI T8 2 4R
Table 1. Proximate compositiont of soybean by-product powders with different drying treatments

HD FD
Moisture (%) 5.3310.16 4.6510.37
Crude protein (%) 15.78%0.14 16.3310.18
Crude lipid (%) 7.4710.01 7.1710.04
Ash (%) 3.4510.05 3.5410.04
Carbohydrate (%) 0.8610.11 1.26£0.13
TDF (%) 67.11£1.48 67.05£1.46
SDF(%) 2.8911.02 3.1611.22
IDF (%) 64.2210.04 63.8911.62

HD: Hot dried FD: Freeze dried 2 Each value is expressed as mean * standard deviation(n=3)
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(a) (b)
20 20
HD, A+ 60 mesh —&—— FD,/§* 60 mesh
- HD,60-100 mesh @ FD,60-100 mesh
15 4 HD,100-150 mesh 454 ——-¥-—— FD,100-150 mesh
- HD,150-200 mesh —-—g-—--  FD,150-200 mesh

FD,200-250 mesh

HD,200-250 mesh

Volmue (%)
Volmue (%)

0 100 200 300 400 500 600

&2 ~ NEFZERE H A Y B AR 3 fi(2)HD > (b)FD
Fig. 2. Particle size distribution of micronized soybean by-product powders after different drying
treatments(a)HD,(b)FD

K2~ EAEM B R Z B LR

Table 2. Physicochemical properties of micronized soybean by-product powders.

Particle size (um)

HD! 316.72=0.89 252.63%1.50 126.85=1.66 46.7420.43 35.25=0.91

FD' 324.18=135 268 46=1.54 14830192 42.63=061 33.54=0.98
Bulk density (g/ml)

HD 0.46=0.01% 0.51=0.00%* 0.45=0.01% 0.43=0.00°%* 0.42=0.01°
FD 0.3320.00 % 0.41=0.01% 0.37=0.01 % 0.36=0.00 % 0.35=0.00 %
Water-holding capacity (ml/g)

HD 6.80=0.142 6.31=0.10%4 5.83=0.11°%% 5.77=0.10%* 5.11=0.10 %
FD 7.08=0.09%* 6.48=0.15%4 6.09=0.05°* 5.67=0.10 % 5.1720.04*
Oil-holding capacity (g/g)

HD 1.58+0.05% 1.33+0.04 % 1.22+0.02°E 1.182002% 1122003
FD 23820103 1.90£0.04 4 1792002 1.72£002°* 1.57£0.06 %
Swelling capacity (ml/g)

HD 6.11=0.08%* 7.18=0,07 6.56=0.07 = 6.16=0.08°* 5.43=0.15 %
FD 6.20=0.10 %4 7.56=0.13%** 6.75=0.08 % 6.23=0.09 <4 5.57=0.20 %
Cation-exchange capacity (meq/kg)

HD 215214 274=14% 32074 341=14 "4 379=13 %4

FD 1752102 21420 € 274=7 B 204=15 "2 34827
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T3~ AME RZ =GR

Table 3. The flavonoids content of micronized soybean by-product powders.

Flavonoids (Lg/g)

Particle size (pm)

1

1

FD
Non-separated 43.51+0.21 3532+0.19
316.72-324.18 36.62 +0.15% 2536+ 0.13"
252.63-268.46 47.58+0.18" 3828+ 021"
126.85-148.30 5873 +0.09"" 41.46+0.08"

42.63-46.74

35.54-35.25

6736+0.11"

68.23 +0.14™

4959+ 017"

57.47 +0.08"

T4~ EAEMEORZ AER =S E

Table 4. The Isoflavone content of micronized soybean by-product powders.

Particle size (um)

HP 316.72+0.89  252.63+1.50 126.85:x1.66 4674043 3525+091
FD 324.18+1.35  268.46+1.54 148.30+1.92 42.63+0.61 33.54+098
Daidzein (ug/g DW)

HD 19.17+0.12%%  26.78+0.21°% 28.11+0.11°% 31.46+0.15"* 3331+0.16%
FD 12.17+0.16°%  1429:0.13°®  1435+0.09°% 1742+0.14°% 20.1820.10%
Glycitein (ug/g DW)

HD 2.26+0.07%4 3.17+0.09**  3.20+0.07°** 3.67+0.09"* 4.86+0.05*
FD 1.22+0.05°B 1.22+0.03° 1.24+0.03%  1.30+0.07*® 1.52+0.06%5
Genistein (ug/g DW)

HD 25.65+0.21**  36.17+0.18°® 37.37+0.09°® 42242029"* 44.02+0.16*
FD 12.99+0.13%  1543+0.16°% 15.66+0.14°* 18.95+0.17°F 21.86+0.20%"
Total Isoflavone (Daidzein+ Glycitein +Genistein) (ug/g DW)

HD 4708 66.13 68.77 77.36 82.19

FD 26.38 30.94 31.25 37.67 43 .55
T1 (%)

HD 0.004 0.006 0.007 0.007 0.008

FD 0.003 0.003 0.003 0.004 0.004
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Table 5. Composition and content of dietary fiber of micronized soybean by-product powders.

Particle size (um)

HD' 316.72+0.89 252.63+1.50 126 85+£1.66 46.74+0.43 3525+0091

FD' 324.18+135 268.46+1.54 148.30+1.92 42.63+0.61 33.54+£0.98

Soluble dietary fiber (%)
HD  2.76+0.49%F 2.79+0.38%% 3.18+0.43% 3.45+0.68%F 3.53+0.45%*

FD  3.22+0.54* 3.39+0.61% 3.44+0 56°* 3544066 3.65+0.54%%

Insoluble dietary fiber (%)
HD  75.84+149**  7302+1.63"% 72.31+236%* 6413177 63.61+£1.12°*

FD  75.16x1.81*% 7305+1.84** §7.23+1.92°F 66 97+1.71% 63.34+1 05
Totaldietary fiber (%)

HD  78.60+1.89**  75381+164"  7549+201°* 67.58+1.69F 67.14x1.42%
FD 7838163 7644178  70.67+1.64C 70.51+1.74%4 66.99+1 58"

3.4 REFAEZ TR

PRI LIE © DIEVEEZRp B 2 MRS (316.72 pm) ~ Rz (126.85 pm)
HIPRIAE (35.25 pm) AE AR RZE T HIELS % ~ 10 % ~ 15 % HUCHER (o 2my B4 = 4
gfr - BRETEIARIER/N ~ BUCE ~ DIVKE S B S AE Al 5 48 IR G LS 2 (5 i
B2 o AR RGEREEESTLE b E - WLE(B®E) KBLE(HE
SRR ) BEHUUE WIN 230 MEess - 5 LE ~ a (€ ~ WL EERER/NEAMHE
b {H R B.IL EHATRIEARRE - 2EE{RAVEEE (HD) ~ IffS&5 1 (AD) KytfilsRfE (TS) BEHY

X EEINMmARR > HEERASA/N#EmIES - FRFMAE © RRERR - TR0
ER - FEIRIEERREN g0 - BRI NEEMER - TG REUR

PRI b 28 M U E R DB A B RV R E R - TR R EE fhefas
SR o HRIRDA 38.25 pm - IRAIE S ~ 10 % ARCZECU 2 B2 - HAERMIE

BRI ERIE B RIRBME R A S B8 e I EUAR B AR RE MR -
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6 ~ Wb ARG R E
Table 6. Texture analysis of cooked noodles made from micronized soybean by-product powders

Texture Analysis

Treatment Hardness( HD) Adhesiveness(AD)  Tensile Strength(TS)
(8) (g/mm) (8)

Wheat Flour(WF)100% 393.60£5.68 a 366.3914.86 a 44.77t1.10 a
WF 95%+HD-1 5% 393.6015.68 a 366.3914.86 a 44.77t1.10 a
WF 90%+HD-1 10% 331.414£5.02d 314.8017.63 de 28.23t1.10 g
WF 85%+HD-1 15% 265.60£3.50 f 280.8513.25 f 23.7310.75 h
WF 95%+HD-3 5% 350.35£3.57 ¢ 347.8814.49 b 34.27£0.67 d
WF 90%+HD-3 10% 333.73%1.72d 320.208.67 cd 30.03+0.97 f
WF 85%+HD-3 15% 269.6210.96 f 288.331£5.80 f 24.27+0.58
WF 95%+HD-5 5% 370.77£6.48 b 355.9317.48 ab 38.93+10.55b
WF 90%+HD-5 10% 343.5744.73 ¢ 329.97£5.30 ¢ 36.3710.47 ¢
WF 85%+HD-5 15% 309.2314.42 ¢ 306.5018.69 ¢ 32.3710.35 ¢

1Each value is expressed as mean + standard deviation (n=5)
2a-¢ Means with different letters within the same row differ significantly (p<0.05) 3HD : Hot
dried ; HD-1:316.72pum > HD-3:126.85um > HD-5:35.25um

KT~ L AR (7R = B A
Table 7. Texture analysis of cooked noodles made from micronized soybean by-product powders
Cooking Index
Cooking loss (%) Cooked weight Cooked volume

Treatment gain gain

(%) (%)
Wheat Flour(WF)100% 3.57+0.21 71.00+1.98 £ 31.412.68 f
WF 95%+HD-1 5% 3.7520.25 cd 75.8712.14 bed 3471291 ¢
WF 90%+HD-1 10% 3.8910.34 ab 77.47+2.03 abc 42.613.04 abc
WF 85%+HD-1 15% 3.9610.41 a 79.57+3.39 a 43.5t1.62a
WF 95%+HD-3 5% 3.7120.31 de 73.41%1.65 def 33.6x1.23 ¢
WF 90%+HD-3 10% 3.8410.28 be 75.6012.32¢d 41.4+1.66 cd
WF 85%+HD-3 15% 3.90£0.37 ab 77.28%5.81 ab 42.7£1.98 ab
WF 95%+HD-5 5% 3.59+0.24 £ 72.41£1.70 ef 32.01.14
WF 90%+HD-5 10% 3.6110.27 ef 73.6012.67 de 40.9+2.31d

WF 85%+HD-5 15%

3.82%0.31 bed

75.90£5.81 bed

41.911.84 bed

1Each value is expressed as mean * standard deviation (n=5)
2a-e Means with different letters within the same row differ significantly (p<0.05)

3HD : Hot dried ; HD-1:316.72um > HD-3:126.85um > HD-5:35.25um
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BRETITE
—e—WF100%

—8—WF95%+HD-1 5%
—&—WF90%+HD-110%
e WF85%+HD-1 15%
——WF95%+HD-5 5%
—&—WF30%+HD-5 10%
i WFB5%+HD-5 15%

SR

@3 ~ T b AR AR A 1 L ST o0 A R 2
Fig 3. Radian plot of sensory evaluations of noodles made from micronized soybean by-product
powders

3.5 BUBEREZ LA

REEE RREMIERESFR T~ ZE8EY)  EaEaddEfEn - i
H -~ K REEEFRT - BRrEDHEATR > s bR A g E E R E R
B LR - GEIEEE ASRERLE - AfieS@Em N E RS ET 288
ORIEHE T ISR SRR KOs T » AWTFe LUREEERE Mt oe B - PRESRIIRE =
7A(0 220 ~35 ~50%) BIHBGEM A dnan 8 KOH BB IESHE  WIP TR R T
AT FERNNERTT - KN Aa R b 280 T (P<0.05) > 7300 >35%
RFErfe = HE 2 B R L - Gl EARM: - BUEFUREY) - JEMes - B
BIRNIIEREN > HEMLZ LE(HREE) 2T aH(ZIEE) Kb E(EGE)
FHE ETH(P<0.05) - BFURIE Z ERIKETELITE 0.92~0.94 Z i - R FBABZSR -
H BB S 2= R o PRI S - A E AR A g EEQL
MR EMAALYE - SRS WEHNEEMEFZINE ~ Hitr - DRGSR 25
73 (p<0.05) » RAIREEIAE KL 20% B A KL EAEZEEFR ~ BEKRED -
AWtress R A R R ER KT B e mE L ek 2% -
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8~ FUAREEREZ BT

Table.8 Texture analysis of okara chiffon cake

Sample Hardness Adnesiveness Springiness ~ Cohesiveness Gumminess Chewiness Resilience
™) (N.sec) N) ™)

OcC-0 3.7140.63b 0.00c 1.00a 0.75£0.01a 2.78+0.49a 2.78+0.50a 0.3740.012

OC-25  3.79+0.76ab 0.00c 1.00a 0.714£0.01a 2.67+0.53a 2.67+0.52a 0.31£0.01b

OC-50 4.23+1.08a0 0.00c 1.00a 0.57+0.29. 2.24£1.06a 2.2441.06a 0.33£0.01s

0OC-75 4.463+0.74a0 0.0610.05b 1.00a 0.67+0.02a 2.994+0.582 2.994+0.58a 0.26+0.01c

OC-100  5.62+1.37 0.1140.03a 1.00a 0.63£0.09: 3.60+1.42a 3.60+1.42a 0.2140.034

Columns having different letters are significantly different (p <0.05) by the Duncan’s test.
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Figure 4. Correspondence analysis of the characteristics analysis of okara chiffon cake description.
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Table 9.0kara chiffon Cake consumer intention and claims healthy value intention statistics.

MEEEZ
thon 2 w1 F# Hha 1 o2 3
0C-0 0 4 52 24 0 80
0C-25 1 2 53 22 2 80
0C-50 0 1 56 23 0 80
0C-75 0 4 48 28 0 80
0C-100 0 0 51 26 3 80
#z 1 11 260 123 5 400

0C-100

0C-75

0C-30

0C-23

0% 10% 20% 30% 0% 50% 60% 0% 80% 90% 100%
e {E2 LISl T miEnL gz

&S - EAREERFEAEE RS ERARREEREE R0 TE
Figure 5. Okara chiffon cake consumer purchase intention and claim to have a healthy value of
purchase intention statistics.
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Figure 6. Microscope observation of okara cake during their refrigerated storage.
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Table 10. Moisture content, Water activity and Crumb hardness of cake during their refrigerated

storage.
Sample 0C-0 0C-25 0C-50 OC-75 OC-100
Dayl10 | 53.82+1.38b | 54.30+1.61b | 57.36x1.31a | 59.13100.68a | 58.48%2.60a
Moisture(%) | Day20 | 51.83%1.48d | 53.1920.86¢d |54.65£0.49bc | 56.59%1.11ab | 56.59%1.11a
Day30 | 50.020.13¢ | 53.75£1.06b | 55.8%1.26b | 57.59%0.95a | 58.63+0.76a
Dayl10 | 0.90%0.01c | 0.92%0.01a | 0.91%0.02b | 0.89+0.02d | 0.92%0.01a
Water Day20 | 0.91+0.01b | 0.90£0.01c | 0.91£0.01b | 0.90%0.01c | 0.93%0.01a
Activity(Aw)
Day30 | 0.89%0.01d | 0.91£0.0lc | 0.92+0.01b | 0.92£0.01b | 0.93+0.01a
Dayl0 | 2.89%0.42bc | 2.79£0.17bc | 2.57+0.35¢ | 4.43*1.15a |3.79%0.36ab
Hardness(N) | Day20 | 3.15%0.18ab | 2.49%£0.29b | 2.53%0.05b | 3.70%0.68a | 3.33%0.49a
Day30 | 3.35%0.04c | 2.57+0.06d | 3.13£0.08 ¢ | 3.71£0.26 b | 4.0610.06 a

All values are means with standard deviation (n= 3).
Means with different letters in the same row are significantly different (p <0.05) by the Duncan’ s

test.
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Development and application of multiprocessed predicted of soybean Okara

Development and application of multiprocessed
predicted of soybean Okara

Po-Yuan Chiang"”

Abstract

Soybean is an important plant in the world. It makes into many soybean processed
products, such as soy milk, tofu, dried tofu, natto, soy sauce and miso, etc.; Okara is the
main processing by-product, Rich in dietary fiber, water and nutrients. How to diversify
utilization has become an important research issue. This research uses Kaohsiung No. 10
as the material to carry out various processing and diversified product development. The
research are following: 1. Observation of the structure of soybeans: The structure of soybeans
includes epidermis, palisade tissue, sponge tissue and cotyledon cells. 2. Soybean Okara drying
treatment: radio frequency treatment has the effect of shortening the drying time, hot air drying
at 45-55 ‘C can obtain the soybean Okara with good quality and processing characteristics. 3.
Micronization treatment: using dry grinding, soybean Okara particle size, bulk density, water
retention, swelling, cation exchange capacity and particle size are all positively correlated,
soy isoflavones content range is about 26.38 ~ 82.19 ( g/g. In addition, with the increase
of the grinding speed and time, the particle size of wet grinding decreased significantly, and
soluble dietary fiber (SDF), flavonoids, aglycones, and glucosidase all increased significantly.
4. Diversified utilization of soybean Okara: The soluble diet of Soybean Okara and soybean
isoflavones can be fermented to be used as prebiotics and functional biomedical carrier
platforms; crystal balls and controlled release tablets can increase the coating and intake of
functional index components. Adding soybean Okara to cakes, noodles and seasoning sauces

can increase the dietary fiber content and adjust the flavor and taste.
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" Department of Food Science and Biotechnology of National Chung Hsing University
" Correspondence: pychiang@nchu.edu.tw; Tel.: +886-4-22851665

197



