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Effect of Extrusion Processing on Soluble Dietary Fiber and
Physical Properties of Soybean Residue

LUO Yin, CHEN Ye, LI Peng, YANG Ye
(College of Food Engineering and Biotechnology , Tianjin University of Science & Technology , Tianjin 300457 ,China)

Abstract: Soybean residue used as materials,the soluble dietary fiber (SDF) content of soybean residue was raised and
physical properties was improved by optimizing the extrusion processing conditions. The results of single factor experiment
suggested that,as the temperature was 160 C,water content of raw materials was 25%,revolution speed of extruder was
100 r/min, the soluble dietary fiber content of soybean residue raised from 2.6% to 30.1% after extrusion. The physical pro-
perty experiments showed that the water-solubility,expansion and emulsifying of extruded soybean residue raised 10.4%,
15.6% and 130%,respectively. Extruded soybean residue remained structural stability below 200 ‘C through the analysis of
differential scanning calorimetry (DSC). The fiber structure of extruded soybean residue appeared thermal degradation ob-
served using the scanning electron microscopy (SEM) .

Keywords: soybean residue; extrusion; soluble dietary fiber; physical properties

CX-SRN INCY YN X IR LR Ny | S E L6 : Vi -

W) R ER =, 205 20T R 15% ~ 20%. [
R F AT EAEA 1 2000 J7mig ! &
] K e, 0 Tk R ——
AR FAR , BR D FRE R RRE SN, KA1 R K
AL TR, GEURIR SR K, (RIS S BRI T L.

JRE T 2T 4 AR B 251 o S 1y A B o g,
A 057 10 R 0 R0 ML A s ) R AR R |
T A ON (e s ) N AN & AW Gy 5167 i = ]
RIRGE GBI Sl E IR, E—Fk

i EEE: 2010-10-11; fEEEHA: 2010-12-25
E2WE . KathRHE 25 H (10ZCKFN01900)

ABIFFER FHBT F BN A JEAT AL B, 1 i e 1
I X YR S AT 04T, B TEd s
AREVEIRE BT 0 i 0 B AR O i BOR A &
AHEHERLEMEL.

1 RS

1.1 ##
Stk , R X SR, 4 60 CHEIRT

BN B W (1986—) , B, KA, WELAA; BEESE: R OB, 242, 1, chenye@tust.edu.cn.



.6 -

et 40 BHIGE2]; aJE K EE BRI
Sigma /A F].
12 IEZHE

BT B TR, SR A SYSLG32-11
RIS L (PR 28 B A RHE T & A R \]) LU E 1)
UL 5 5 WO O A T Y I, WO B RS ) S L TE
60 ‘C T HEAPHET AL, f o B A 2 51 S
1.3 HEERIWHE

DU A [) 2 A o) 8 vp P I T e 4T A B e 1)
SO, S A BB E IR K 53R 15%.20% .25% .30%
35%; B IEHLEE #h 80,100,120, 140, 160 r/min; £ 1%
TREEA 130.140.150,160,170 C.
1.4 ZEyEmmn

W45 1 11R) 37 R A 428 A B 53 43l 1 4 1
1,3k 40.60.80 F1 100 HAF, SR G THITER
I
1.4.1 R E

HERAFRIL 0.500 ¢ &i#&TF 200 mL HEARH, A
S50mL ZEF K, 7E 90 C 18 I /K & B b i 2k 1 #F
30 min J5,3 000 r/min &0 15 min, B0 BIER T
105 ‘CHETZ A8 B, FREK A 1) i i

Ik = T 100
Mg,

142 IEHKpEa T

HERRFRHEL 1.000 g 3, BT 20 B A 3 31048
LA 10 mL ZE08K, BFE SR  E =R MR E
24 h, 52 H B LA AR AT B

KA = mxlOO%
My
143 ik egnl
1g/L BYSIEVEW 24 mL, A 8 mL K& i
W, FRIFLAL I 10 000 r/min $4T 1 min J5, 37 E]
TRICTHEE 50 uL, F 0.1%F%) SDS M B ik
MAEEIRATE 500 nm AbINE WG, L SDS IR
Vo=

= 2x2.303x A, XN
et ==

pxpxLx10*
A o BT, g/mLs o AFLALB AR
RFRAEL L R HEEBAREEE, 95 mm; N RGBS Ao
PSR B RARIGOLI S i
1.5 o
FREX 3 ~ 5 mg B3, OGRS, 55 F 3R,
BT R R A DSC-60A AlZ2/R4]

FRHBKLEEE Fok Fom

i P (H AR A A PR, MR R
200 C, FHEGEE N 5 °C/min, 3 Hr EAL B,
1.6 LN

23 JLIR 95% L BEMZRIB/KIE TG , Sl g
LY L YR AL YR, LI O WEVEY, T, TR E
# ] ISM-6380 AU HL - 0 g (H A2 )
pUE -SSRy AR T
1.7 FIAMERTENNE

K AACC32-06 7 i A s 1 15 £ 27 4
(SDF)II% .

2 HER5ITiE

21 FEREEEIXHRLER
2.1.1 ks

TEFRIRE 160 C B EFEH 120 r/min 2514 F,
WE AR RIK 5% S8 SDF S s, 45 140
E 1.

35

30 +

25

SDF/%

20

P ||5 2lo 2|5 3|0 3I5 40
K53 1%
B1 E&EKkH3EE SDF S2HHN
Fig.1 Effect of water content of soybean residue on content
of SDF

ME 1 HR[ IR RIK SN 15% ~ 35%I1) 284k 5t
Tirh, SDF &Aoo, Sk TE 25%), Bk
H SDF & dtdmim. P85 PRk 07K 23 AT DAMUAS G i
AR R , (ARG B e B s oo — T
KA AT LS 5 Fead B rh BT g L ) A EE
SR/, MR SDF S/, MK
G3/NTF 25%EF BT U] Ty 3R A0 S T AL A S
WIE AR T T AR S 7. MK KT 25%HT,
GIEFENLE R K AT N T Y ) AR
Gk SDF S pysghn. [a)is e 5910 g ek i i
JRETHEYI R AR AL E FAR™, S0 SDF 2t iy,
212 FHkikik

TEYIRIK Ay 25% FFRIRE 160 CA/F T, Ml
ANFEB R H T T8 SDF S s, 45 LKl 2
BT/,




2011 % 4 H

B, AR BTSN G v AT I A A A S P 5 R -7

ME 2 ATLIE H 2 555 R 100 r/min B}, SDF &
SRR, G TEALE TS E R S, R 3 Ay
1S BB B R s R A E A, AT T SDF 11
B ST 100 v/min I, SETEALE AT
B ) 4, A ARAS I A Ve S 85 VB,
i Bifi 25 5% T Y 1 75 SDF (135 & R .

35
30
<4
x 25}
&
= 20}
15F
]O 1 1 1
80 100 120 140 160
fHJ:‘\%/(r-min")

B2 FHEFENZE SDFSEHFNT
Fig.2 Effect of revolution speed on content of SDF
213 HERBE
TEMPRK 3 25% B IR 100 t/min Z50F T, I
TEANAI BT IR X S SDF &t s, 45 anfe 3
Fi.

35

30 F

25 F

SDF/%

20 F

I5F

10 |

5120 130 140 150 160 170 180
L T
B3 HFEREXNEZESDFEERFMN
Fig.3 Effect of extrusion temperature on content of SDF

Hil& 3 ATLAAE RS R IREE 130 ~ 160 CHY, Fif
BIRFEW T, SDF (15 W hn. X & i TR
TR LT e 3R A RS, I SDF (195 it st
. TR T 160 CH, Sl 7EALE rh AR R, 14k
TGS A P LS FERLAAT , SDF 119t Uk I .
214 WEFEAE SRS S UL

i3 AACC32-06 J5 il g S f A L H T 4%
P B S 0 o & 84, 4R LR 1.

®1 FENREERSSENTN

Tab.1 Changes in component of raw and extruded soybean

residue
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ERi% ) 12.2 19.3 53.6 26
e 2Ry 10.7 19.2 52.8 30.1
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Tab.2 Effect of extrusion processing on water-soluble of
soybean residue

LB /um 380 250 180 150
itk /% 9.14 9.29 9.46 9.58
B SR % 10.10 10.27 10.32 10.58
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Tab.3 Effect of extrusion processing on expansion of soy-
bean residue

LB/ um 380 250 180 150
TRy (mL-g ™) 5.53 6.17 6.64 8.01
BFEE S (mL-g ") 5.96 6.83 7.55 9.26
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Tab.4 Effect of extrusion processing on emulsifying of
soybean residue

BLEE/um 380 250 180 150
SR (m*g ™) 0.808 0.903 1.213 1.271
BrIER R (m*g ™) 1.106 2257 2.834 2.968
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