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Construction Optimization and Evaluation of Anthocyanin and Soybean Insoluble
Dietary Fiber Stable System
SUN Xiao—zhen, CHEN Dong—xia, GUO Wen-rui, AN Ling—yu, SHI Zhen—-ming,
LIU Yu-heng, HE Yang", WEN Lian—kui"

(School of Food Science and Engineering, Jilin Agricultural University, Changchun 130118, Jilin, China)
Abstract: The purified anthocyanins (ACN) extracted from the skin residue of Vitis amurensis Rupr. and the
soybean insoluble dietary fiber (SIDF) extracted from the bean dregs were taken as raw materials. The ACN-SIDF
stable system was constructed with absorbance and sedimentation eccentricity as evaluation indicators. The
thermal and light stabilities of the stable system were evaluated by the retention rate of ACN. The results showed
that the optimum conditions of the stable system were determined as follows: ACN-SIDF mass ratio of 1 : 30, the
SIDF particle size of 300 mesh, the emulsification temperature of 30 °C, and the emulsification time of 50 min.
After heat treatment in a water bath at 100 °C for 100 min and sunlight treatment at (20+2) °C for 30 d, the
retention rates of ACN were 72.66% and 71.45%, respectively. The experimental results showed that the thermal
and light stabilities of ACN in the optimized ACN-SIDF stable system significantly improved.
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FRTTAT 2N A 5 B 0 A K- (CPA-125 ) : 18 F Sartou—
rius 2\ ) 5 B2V TR AL (LGO.2 ) « 57 BH 3 v % &5 1
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BV R DHL(JXN-26) : 52 [E MARCAREG A FRAFH
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1.3.1  #hkbmikb e
1.3.1.1 ACN Hil#

B AT R4 ACN, 11172 500 ¢ 173,

FH65% £ —1%%h 18 4 U 4 7 B [$2 O < 1L
AWCREE 5 0 1 (mL/g)], #E 55 CF LA 100 v/min R 3%
30 min J&7 , IHE FIEW, 1E 45 C~50 CHHATIUE Ik 4615
FETH ZMIEY . LT MY T D101 KRALRHAE
PEAT A4, BEB R A 1.5 BV/h, BN 75% £ 1% -
0.01%ER1R . VeI BITRAARTE 45 °C~50 CHEA TR
ARG RIIEE Rtk . SR pH 78 2250 % ACN
(BT RETE)=25%,

1.3.1.2  SIDF (il %

Z: 18 Wang 5187724 % SIDF . BT 53 10 ¢, il
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30 min J&7 , A 100 mL Z BRI (3 mol/L) P75 pH
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AT 30 min B, B SEUS IMA 70 CZERKFE &
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Fig.1 Effect of ACN-SIDF mass ratio on the stable system
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Fig.2 Effect of SIDF particle size on the stable system
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Fig.3 Effect of emulsification temperature on the stable system
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A ZR AR BE FITOUE B9 O R 2 AR Ao Y 3L AR AT
[E] 47 40 min B, 28 R R AE Nyt o A0 O IR O JEE 5 1) 452
KA 0.878, TS L ITVE S d /N 0.782% >4 5w v [
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SRFZ M BB /N, (R B A RO R B0 A [R)F =5
R 2T SRE SR R FLERT ] 30.40.50 min
HATIEZZ IR
2.2 ACN-SIDF e 1k R A8 1E AC i g0 45 5 3 b
22.1 R RELST

RS RBOE R TR AR R T 5 R,
AR B S PR BAGE 2 RO RAY 9 7 ik .
7 S A e A A R RO B T UE 500 28 A A X

BAHRPR A S R B T AR
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Table 1 Standardized values of indicators of ACN-SIDF stable
system

e sehi

p WO VURB K
1 0.194 3 -1.3137
2 1.184 2 -0.180 6
3 1.042 4 -0.771 8
4 1.572°5 -0.098 5
5 0.954 1 -0.180 6
6 0.600 7 -1.346 6
7 0.406 3 -1.872 1
8 0.565 4 -0.886 7
9 1.201 4 -0.706 1

222 IEACRIRAE R

FArEAL IS DR 5 X R A EE AR I, TR
AR A 13 8RR S P ZE B T, TR IE 2R 5
ZEETEIr . IEACTRIR IR Sl g g R W3k 2.

x2 EXRBERDN

Table 2  Orthogonal experiment results

s M AT msior cali DAL iEE G4
5 I Fife/H o EEEC BB /min LK% TE4y
1 1(1:220) 1(200) 1(20) 1(30) 0.757 0.805 -0.597
2 1 2(300) 2(30) 2(40) 0.830 0.736 0.610
3 1 3(400) 3(40) 3(50) 0.805 0.772  0.090
4 2(1:30) 1 2 3 0.835 0.731 0.692
5 2 2 3 1 0.800 0.736  0.358
6 2 3 1 2 0.780 0.807 -0.421
7 3(1:40) 1 3 2 0.796 0.839 -0.790
8 3 2 1 3 0.778 0.779 -1.970
9 3 3 2 1 0.814 0.768 0.200

K, 0.10 -0.70 -122  -0.04
K, 0.63 0.77 1.50 -0.60
Ks -0.79 -0.13  -0.34 0.59
R 0.47 0.49 0.91 0.40
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FH 3% 2 7] %1, ACN 5 SIDF Jfite b (A) SIDF kifs
(B) FUALIR R (C) FFLALIE] (D)X 16T Zfa E
LA e A58 ABCD:(ZRB 40 0.692)
i IE 22 il 25 R AT, 45 IR X ACN-SIDF fE
IR ZIFLE J C>B>ASD, i KB A0, A&k
AB.CoDs, (% FE R 3 /N R AR RERS 3R 5 SIDF 1 45/K
BE AL R AR, R AR T 5K 7, 0T LUK T 2 i
P L A 2 R R R Bl K b, NI 5 467 R Al ik 5%
54 IR E R R I i UL 5 R ABLC.Ds, B
ACN 5 SIDF Jfi&r ke 1230 . SIDF £i4% 300 H . LIk
J£ 30 C FLALHTE 50 min.

FOER RIE A IR A R 707 25 00T, 45 R WL3R3

R3I HENW
Table 3  Analysis of variance
i i
A ACN 55 SIDF itk 0.34 2 017 437 *

B SIDF iz 0.36 2 018 466 o
C FUALIE 1.28 2 0.64  16.40 ok
D FLALT ] 0.23 2 012 3.00

RE 0.23 6 0.04

W FORZEF BE (P<0.05) ;%% LR 22 7 B35 (P<0.01),

1% 3 7 2550 vl AT, LA TRLEE X RR e 1R R i
W EF N (P<0.01),ACN 5 SIDF Jivdt bt SIDF Rif Xt
FRER R % (P<0.05)
2.3 ACN-SIDF Rk ZRE RPN &5 1 5 08
231 PREMTEM AR S50
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1003
90
80

70

HEH R %
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Fig.5 Effect of heat treatment on retention rate of anthocyanin
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R BA B IEEE Tl e R AEM R T 5
W) ot Z [ A FEAR EAE T, Ansa s ae g VB e

AHEAE AR KA IR o X SRl BAR AR R T
SAP LG, IR & T B W) I A0 B s P
] REJE M £ 2T e AT AREE 1 , REAS KT 22 B 26 1)
J5t, AT PR3P 22 B S RAE AR ARG E P2
232 OBREMEPFN SRS 0
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Fig.6  Effect of sunlight on retention rate of anthocyanin
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A6 38 3 E A, e ACN-SIDF £ E
TR Z I HRa g e AT TP, £HIHE ACN-SIDF
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SIDF #if% 300 H FLALIEEE 30 °C FLALATE] 50 min, 7E
100 °C/K ¥ 4 F 100 min, ACN-SIDF f25E 1k & 16
T RATFN 72.66% , 55 ACN IHHEEE T 15.81%,
TEE R (2042) °C JEME 30 d 551F F Bk A2 LB R
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