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Extraction, Deodorization and Application of Soybean Fiber
in Bayberry Juice

ZHANG Hui-ria's, ZHANGMin*', ZHANG Shu-guang’®

(1. State Key Laboratory of Food Science and Technology. Jiangnan University. Wuxi.214122,China; 2. Haitong Food Group

Company. Zhejiang Cixi, 315300))

Abstract: The extraction conditions for SDF {rom soybean were optimized with single factor ex-
periment and orthogonal design in this study and listed as follows: the time of enzymic hydro-
lysation 1. 5h, enzymic amount 0, 3% .the temperature of enzymic hydrolysation 45°C ,pH4. 5.
with the enzyme from soubean, the effect of SDF on bayberry juice was carefully investigated.
Based on the results of single factor experiments, the amount of CMC—Na, xanthan, pectin and
SDF were selected as independent variables,deposition ratio and /AAOD as responses variables.
Furthermore, the optimum conditions were achieved by using central composite design and re-
sponse surface analysis and listed as follows: CMC—Na 0. 0562 % ,xanthan 0. 034 % . pectin 0,
06%,SDF 4.82%., '
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Tab,1 Result of the orthogonal experiment
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Tab.2 Analusis of variance
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Fig. 1 Effect of SDF to bayberry juice
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Fig.3 Effect of xanthan to bayberry juice
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Tab.3 Factors and levels for response surface analysis
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Tab.4 Response surface central composite design and correaponding experiment results

Y./AOD
i : 1. 0283
2 0 1 0 4. 37 0. 8392
3 0 0 0 0 5. 79 0. 6985
4 = 0 =1 0 3561 1. 248
5 0 -1 = 0 3.38 T 2351
6 -1 0 1 0 5.85 0.6219
i 0 0 1 1 6. 45 0.548
8 0 0 1 = 528 0.5772
9 0 1 = 0 3.54 0. 8459
10 1 0 0 2 4. 56 0. 866
11 =1 i 0 0 1. 92 0. 8407
12 1 0 il 0 5.65 0. 9044
13 0 0 0 0 4.79 0. 548
14 1 -1 0 3.43 0. 848
15 0 0 0 0 579 0. 3345
16 0 -1 0 1 4. 95 0. 6685
17 0 -1 -1 4.97 1. 0817
18 0 0 0 5.79 0. 6985
19 0 0 =1 3.53 057723
20 1 1 0 0 3073 0. 852
21 -1 -1 0 0 2:26 1. 0483
22 1 0 4. 47 0. 8113
23 0 b 1 5. 47 0. 9411
24 -1 0 0 1 4. 44 150835
25 0 -1 1 0 5.34 0.4762
26 1 0 1 3.96 0.774
21 0 0 0 0 5. 3748 0. 3816
28 -1 0 0 2l 4.01 0. 9747
29 1 0 0 1 3:43 0. 848
x5 MEERXRERMEIEFSH
Tab.5 Regression analysis of the experiment results for deposition ratio
QF 0/ B fe 1o

PSES 5] 05 22 BuAl 1 s o A 2 e g il s ["' Lo 3

A% 15 17

A-A 0.35 0513 0.073 0,62

B-B -0, 22 0713 -0. 50 0. 055

GC 0. 34 0.13 0. 065 0. 62

D-D 0. 34 013 0. 063 0. 61

AB 0.16 0. 22 ~0. 82 0. 64

AC -0. 86 0:.22 SR -0. 38

AD -0. 14 0. 22 -0. 62 0. 34

BC -0. 032 0.22 -0..51 0. 44

BD -0. 30 0. 22 -0. 77 0.18

(345) 0.18 0,22 ~0.'30 0. 66

A? -1.01 0.17 1788 : -0. 63

B -1. 46 0217 -1.83 -1.08

o 0. 36 057 -0.011 0.74

bt -0. 14 0.17 -0. 51 0. 24

R 5 R EIE RS R A AR
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Tab. 6 Analysis of variance for regression equation of deposition ratio

il % 3 75 F1/SS H i i /DF

H 75 29. 91 14 2ia 10. 78 <0.000 1 * % %
A-A 1. 46 1 1.46 7.35 0.016 9 *
B-B 0. 59 1 0.59 2.95 0.107 7
c-C 1. 39 1 1. 39 7.03 0.018 9 *
D-D .37 1 1,37 6.93 0.019 7 *
AB 0.10 1 0.10 0.52 0.484 1
AC 2.92 1 2.92 14.76 0.001 8 * %
AD 0.078 1 0.078 0. 40 0.539 5
BC 4. 225E-003 1 4. 225E-003 0.021 0. 886 0
BD 0. 35 1 0. 35 1576 0. 206 3
CD 0.13 1 015 0. 65 0.432 2
A? 6. 59 1 6.59 33. 24 <0. 000 1 * % %
B 13. 81 1 13. 81 69. 67 <0. 000 1 * % %
c 0. 86 1 0. 86 4.32 0. 056 4
D 0.12 1 0.12 0. 60 0.451 9
5% 2% AT 14 0. 20
25 4] T 2.10 10 0.21 1725 0.446 9 N E
HriR 22 0.67 4 0.17
SR 32. 69 28

#:R*=0.915 1,R=0. 956 6,

M7 ZEM Al LLE & B RE P<<0.000 1,38 LA BRI AR, i FEITUEN. Wi
Pz RSB EN., ERKHIN P=0.446 9, AN E M KB /MK H : CMC-Na> 5 i > SDF
RAE 4. 69N R HEREAREHRREE =4, >EFERK.

R R A B %, ZEARERH R =0.915
£7 AODLRERMEIFN4T

Tab.7 Regression analysis of the experiment results for AOD

95 2% B A X1

fol 44 R At o

A-A #0053 0. 027 1 LY, 5. 253E-003
B-B =0.:032 0. 027 -0. 090 0. 027
GC -0. 20 0. 027 -0. 26 -0. 14
D-D -0. 041 0. 027 =0..099 0. 018
AB 0. 053 0. 047 -0. 048 0. 15
AC 0:413 0.047 0. 032 0. 23
AD =0::019 0. 047 Aol b 0. 082
BC 019 0. 047 0. 087 0. 29
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Ie] U5 2 Bt P 1 O 2

BD 0. 090 0. 047 =001 0.19
€D 0.028 0. 047 £0: 073 @13
A? 0. 26 0. 037 0.18 0. 34
B 0.17 0. 037 0. 095 0. 25
G 0. 16 0. 037 0. 083 0. 24
D? 0. 16 1::037 0. 081 0. 24

mE7HERREE - RETAREPFER.
Y,=0.48—0.053A—0. 032B—10. 20C—0. 041D+ 0. 053AB+ 0. 13AC—0. 091AD+0. 19BC+ 0. 090BD +
0.028CD4+0. 26A%+0. 17B*4-0. 16C* 0. 16 D* , XtiZ BT FEHIT H E 48, RN 8,
#8 AODEIBPEHEGHESH

Tab. 8 Analysis of variance for regression equation of AOD

H 7 1. 44 14 0.10 11. 58 <0. 000 1 * % %
A-A 0. 034 1 0. 034 3. 81 0.071 3
BB 0.012 1 0.012 1. 36 0.263 7
GC 0. 47 1 0. 47 53. 22 <0.000 1 % % ¥
D-D 0. 020 1 0. 020 2. 22 0.158 0
AB 0.011 1 0.011 1.26 0. 280 6
AC 0. 071 1 0. 071 7.99 0.013 4 x
AD 1. 475E-003 1 1. 475E-003 0.7 0.689 9
BC 0. 14 1 0. 14 15. 92 0.001 3 * %
BD 0. 033 1 0. 033 3.68 0.075 8
CD 3.102E-003 1 3. 102E-003 0. 35 0.564 1
A? 0. 43 1 0.43 48. 57 <0. 000 1 * % *
B? 0. 20 1 0. 20 28221 0. 000 3 % % %
0.17 1 0.17 19. 19 0. 000 6 * % %
D? 0.:17 1 0.17 18. 69 0. 000 7 * % %
5 2% 0.12 14 8. 888E-003
e 35 0. 041 10 4. 092E-003 0. 20 0.983 3 FNITE S
ViR 2= 0. 084 4 0. 021
KA 1. 57 28

¥ :R?=0.920 5,R=0. 959 4,
H% 8 ATLLE i BRI P<<0.000 1, RME  EEMKBU/MRK A 5B >CMC-Na >SDF > #
REEEEREN, #EKMM P=0.983 3, %R JELRE .
£ 98. 33 MR B SRR R E S, 2.3 HEBESH
RN B, WAL R R =0.920 5, B O T 43 (RS 0 P 8 2 4 5 60 W 13 48
LB BHF ., B FEWLEL, &I E R Xt A AR B R — A~ = 45 (R A, T LA R ik
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Fig. 6 Response surface of the effect of B- xanthan~ D-SDF
to deposition ratio

2.3.2 AOD#Mpe & o HRERMNAOD
MEWLIRERLE 7.8, B 7 ARBEEME X
0.06% ,SDF M FE & 48 A 4% 8t CMC— Na &
BRI AOD B m , B b i 2k i A I IR RS K
WHZENFAOD WERBEIEE, HE & F
MEWIERAOD 2 I AW /NGB KBS, Wit

MEEH CMC-Na R EREMHBE A RBFE BT R
ERRERY., B4, _EWXEEHRTAOD HE

MR R PR A R LR K.

0 S )
BB MBSy U
B 7 A-CMC-Na~B-% B3 AOD % W Y Wi 2 T 1 2
Fig. 7 Response surface of the effect of A-CMC-Na~ B- xan-
than to AOD

-0.5 A:A
-1.0 -1.0

c:C

B8 A-CMC-Na~C-RE:3 AOD & i &Y 6 KL F g 2%
Fig. 8 Response surface of the effect of A-CMC-Na~ C-pec-
tin to AOD

B8 KR s B AR E 2B K 0.04%,SDF
TSI B 4y Bk 4% B CMC-Na &SRB AOD #
Fm, &L AOD B E BB & f1 K
i3 K, B#E CMC—Na B3 Kmm /., A - H#L
HEAERNAOD KE i 8%,

2.3.3 ek # xF B HE R PT80S UL
ZHMAOD #TIEE 3B R AE T2 544X 5 1
YR8 {H J: CMC-Na H-0. 19, ¥ B B H-0. 29, BB
4 1.00,SDF 3 0. 41, £ B £ Xf I 49 52 bR {8 4 i &
48 CMC-Na 0.056 2%, & JF B 0.034%, R K
0.06% ,SDF 4.82%,7E Mk 5k FHE BB+ B H
FEHR K 6.406 54%, AOD { R 0.426 712; % itk %4
HHT=RELZRXBBCFHE. BB LRI RN
H6.32% ., AOD A 0. 434 ; F X LR 25 4 3K
1.35% 0 1. 7% , W22 B DA 1 36 A i B 8 95 %0 By

ey AREEMERER 00288358 ® o o



.
ZHANG Hui-xia.et al. Extraction.Deodorization and Application of Soybean Fiber in Bayberry Juice ResearCh Al‘thle

B A5 X 18] g AR Mo 4 & 7 T 00 48 (R ok 2R FH i
T R 1045 B L L 2 B0 B e TT LD s PR HL A

B AR R R 45 C,pH {H 4. 5.
2) A Design-Expert 8. 0 {5 8| fERL Lk (i &

E) & CMC-Na 0.056 2%, BRI 0.034%, R
0.06% ,SDF 4. 82% . 7E oL 51 T L IR UL IE R A K
6.32%,AOD {HH 0.434; X BERIRZE 5 N
1.35% 1 1. 7%, W% R A B0 IF R 48 2 9540 1
BREXEAGREFHAS T WRME, FH il izERs
LThRERIEETE .

B AT B .

DHERSABERTURR FERBRINE
R% W SDF /)15 3B B K R 2 Hk 2 B s B2 A
A A pH . B AR A (8] X 75 R R 32 WA B /) » e O AR
A oA TE] 1.2 h, BEAA BB 5 808 0. 3%,

£ Z 3 ik (References) :

[10 sk, m3%,. 4 R EER. CHEMLCESIMTAMA] &&F%,2004,25(10):400— 405,
ZHANG Zhen-shan, YE Su-ping,L] Quan, Wang Yu-min. The processing and utilizing of okara[]]. Food Science,2004,25
(10):400—405. (in Chinese)[ 2 ] Elke Theuwissen, Ronald P. Mensink. Water-soluble dietary fibers and cardiovascular
disease[ ] ]. Physiology & Behavior,2008,94.:285—292,
[3]HHAZ PARE KEGHMNHARITRIRERELN] ERHREH K,2004,25(4) :25—28.
ZHU Tuan-jie,ZHENG Wei-wan. Soybean residues, state of studying and developing and prospects[]]. Food Research and
Development,2004,25(4) . 25— 28. (in Chinese)
[ 4 ] Donatella Peressini, AlessandroSensidoni. Effect of soluble dietary fiber addition on rheological and breadmaking properties
of wheat doughs[]]. Journal of Cereal Science,2009,49,190—201.
[ 57 Araceli Redondo-Cuenca ,Ma José Villanueva-Sudrez, Inmaculada Mateos- Aparicio. Soybean seeds and Its by-product oka-
ra as sources of dietary fiber. Measurement by AOAC and englyst methods[J]. Food Chemistry, 2008,108:1099—1105,
(6] ZFE¥,MEAT BE, RN, G4 EERRUICHKHBH] &5 5HH,2001,4:15—16.
LI An-ping, XIE Bi-xia,ZHONG Hai-yan, Wu Li. Development of high fiber solid carbonated beverage[J]. Food and Ma-
chinery, 2001,4:15—16. (in Chinese)
(7] REER KA EERER, HUgR . MAEEREITREEMBTRI] &R 5EWHRER, 2007,26(6):21—24,
SONG Xian-ju, ZHANG Min, GUI Xiao-qi, HUANG Lue-lue. A study on the stability of asparagus compound juice[]].
Journal of Food Science and Biotechnology, 2007,26(6):21—24. (in Chinese)
(8] R&E.BLL LB E4RANTET LERRRERKBIIEL] R 5 T.,2006,6(1).:33—35.
JIAQO Ling-xia, LU Hong-fa, KONG jin. Study on technological process and stability of compound drink of strawberry and
carrot[ J . Srorage and Process,2006,6(1):33—35. (in Chinese)
(o] A% GRRmMAERMREBEESFHRAIMI. b5 4% Tl it , 2005,
L1o] BR3XHE, 8 M JaH, P&y IR =, KBkt m s & £ P aemll ] RIHEE¥ R ,2009,30(10) : 1347 —1350.
CHEN Wen-wei, ZHOU jing,GAO Yin-yu, SUN Zhi-fang, JIA Zhen-bao. Preparing biodiesel from waste oil With surfac-
tant-coated lipase[]]. Acta Energiae Solaris Sinca, 2009,30(10):1347—1350. (in Chinese)

@ Journal of Food Science and Biotechnology Vol.31 No.6 2012



