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Optimization of the Extraction Technology of Insoluble Dietary Fiberin in violet flower Bidai

JIN Xiao-min, CHEN Hong, WANG Lei, ZHANG Wan-xin, MA Jing-yi, DING Hui, LIU Bin, ZHAO Wen-bin
(Key Laboratory of Xinjiang Endemic Phytomedicine Resources, Ministry of Education, School of Pharmacy,
Shihezi University, Xinjiang Shihezi 832002, China)

ABSTRACT OBJECTIVE: To optimize the extraction technology of insoluble dietary fiber in violet flower Bidai (BD). METH-
ODS: The insoluble dietary fiber was extracted from BD by the method of acid base hydrolyses. The extraction technology of insol-
uble dietary fiber in BD was optimized by single factor test and orthogonal test with acid leaching time, acid leaching temperature,
alkaline leaching time and alkaline leaching temperature as factors using the yield of BD insoluble dietary fiber as index. RE-

SULTS: The optimal extraction technology was as follows: alkaline leaching temperature of 80 °C, alkaline leaching time of 60
min, acid leaching temperature of 50 °C and acid leaching time of 3 h. CONCLUSIONS: The technology is reasonable, feasible

and practical for the extraction of insoluble dietary fiber in BD.
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2 FHEEER
2.1 AAMERFLESENE
2,11 PPEGEARIE IR AEI A R 18.41 g L DU R AN
6.61 g PUTNAREAF 150 ml K NG fd VB SR LRNA .
30.0 g T T B IERRER AN AN 10 ml £ - ZFk VA T 700 ml #uk
H AR VR . TR 4.46 g R A AT 150 ml
ORI A B 1 AA P . SRR, P 6L pH6.7 ~
7.1, REAE VIRETE B, AT N#AE] 60 CAEUTTER# -
2.1.2  o-JEMYEEHARH] 4 0.1 mol/L BAERR &AM ya RN
0.1 mol/L B iR — S ANV 45 500 ml, IRAT, 145 % 0.1 mol/L #
FRERZE 0, FREX 12.0 mg a-TEHEE, 1 0.1 mol/L RS 2% nh
WARIT E A2 250 mlHR .
2.1.3 AEHREEL4EHEE BD 244558 A L — A
B JE AT HAR N 1 mm BRFL (AN 29 20~60 H ). K
PRI AR 0.5~1.0 g, A 300 ml SR L AR YA 100
ml PRI 2 ml &% 0.5 g LK AR RN . 7 5~10
min P, K 300 mlHETE I H 0% N 259 N8 22 I, DA s O s
THEF 0 1 he  BRE  A BE IR S E A I, 7E 110 CHE R N T
P84 h A TR R G, HRE . K b
VRV AL B £ e 5% B A S, AN 2> 300 ml (1)
100 CIKIEBE MA b ml o-TEM B TR, g, LB BE A
IR, B T 1) 8 S AT B B Aot Y R A G , A 20 ml AL
UL H R A (37 £ 2) CRREFRMT IR 18 he BUN %
T g, FAASDF 500 ml /KIS BELF 4E5R B, P20 75 ml
TG YE . 75 100 CAHERT T4 4 h, 85 A T b, 1%
HE P, HEEE.
214 NIEVEREEAGEARRITE AEMEE R R =
(my—m ) imx100% (X, my S BEIE SRR ML T 03, mo ok B 38
B KR BT, m S BD i) 6
22 BREXEMEENTE
2.2.1 BRIRIRE X RNEVERE A e SRR A SR
10.0 g BD 254 #L# (i 60 H i) FHETE M P, A 5% NaOH
VSV 80 ml, il 2 I (8] Sy 30 min, f% i3 7L % 43 51 > 90,80, 70,
60,50 °C, B3k 2= i, A 1% HCHA TR 80 ml, FRIZ It 8] Ky 2
h, BRI N 30 °C, AT AR IR kAT T 1S G B er 4t
FEHE2.17 TN R AN Al & . DR RN
PRI LT 4 o R s L 1,

1 WERBEXNABEERSFHSENTMN
Tab 1 Effects of alkaline leaching temperature on the con-

tent of insoluble dietary fiber

ihe BRIREC  BRMEmn  RREE,C BEMILL K%
I 90 30 30 2 68.075
2 80 30 30 2 71253
3 70 30 30 2 70.642
4 60 30 30 2 67347
5 50 30 30 2 64.189

P2 1 a] 0, Bl IR 1 O PG, BD NI P e 27 4k %
T (RAERE R ) A 5 WS AR S 0/ N AR X4 9.91%
RIS L Ry 80 CCHT, ANV MRS B 27 4 & 55y , R BRI
/TN
2.2.2 WIS I R X R VR I X 4T 4 S R A SR
10.0 ¢ BD 25 64 #Lky (3 60 H i) FHEE S H L A 5% NaOH
TR 80 ml, BlIZ IRE A 80 °C, i it fa] 4351 4 30,40 .50 .60
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70 min, B PR TP, A 1% HCHA W 80 ml, BRI I H]
2 h, BRIZIEE N 30 °C, AT BRI Dk T, e eT
4| 7 0 Y 1 N D= N 2T Y o = W - =g ]
FE AT B 27 2 S (A e L3R 2.

R2 WEMEMANAMEEFESENEN

Tab 2 Effects of alkaline leaching time on the content of in-

soluble dietary fiber
JEt i) BEEE,C WEHE,w RERE T REMNL AR
1 80 30 30 2 71253
2 80 40 30 2 73.082
3 80 50 30 2 74215
4 80 60 30 2 69.571
5 80 70 30 2 06.463

H 8 2 AT, Bt B2 P 1] AR SE G, BD ANV PRI £ 21 45
AT R R A AR A RIS i 10.45 % 5 s i (6] S
50 min [}, ARG R LT 4E & A , RIHRIEICR AT .

2.2.3  PRIZIGE XS AT ENG ST 4E 5 RS2 R R PRI
10.0 g BD 254 443 (i 60 H i ) THEIE R, M A 5% NaOH
V80 ml, R il 2 4 80 °C, i i 18] 4 50 miin, Bl Jm #E0E 2
itk A 2% HCL W 80 ml, FRIZ S ] 4 2 h, BRI 2 43 31
930.,40,50,60.70 °C, AT B UL S T ARG R LT
Y, L 2.7 BUR Jr i E AR B 4R A R IR E
XA B 2T 4 & R I 3.

®3 BREENARMEERTELIENTN
Tab 3 Effects of acid leaching temperature on the content of
insoluble dietary fiber

h5 R, B E], min MRRE, T BRERMEL R

1 ) 50 3 2 7215

2 ) 50 4 2 733

3 ) 50 50 2 7007

4 ) 50 6 2 67358

5 80 50 il 2 64617
H1 3R 3 AT WA PR R ) T, BD AN PRI R 2T 455

B HERFAEA, Bl N AR X e 12.93 % ; GIRRIEIRE A 30 CHY,
AN BT 4 R RV BOICR BT

2.2.4 PRI IADGS AN PRI B 7 e B RS2 R R PRI
10.0 g BD 25 #1413 (2d 60 B i) THEE M, il A 5% NaOH
80 ml, BIRIELEE ) 80 °C, iR [11] g 50 miin, B f ¥ 2
e A 19% HCLYE R 80 ml, BRI TR L 40 C., BRIZ I [H] 43
B4 1.2.3.4.5 h, SEATBE ORI U T4, FHRE 2T 2, 1
F 217N I AN TERE AT A S & BRIR IR ) X AN
PR B 2T 4 5 i BN W3 4.

x4 BREMENAAEERIHES SN
Tab 4 Effects of acid leaching time on the content of insolu-
ble dietary fiber

ks BEE,C  EEMEmn  RREEC O BEREEL  BE
1 80 50 40 | 67.391
2 80 50 40 2 7235
3 80 50 40 3 73.862
4 80 50 40 4 74135
5 80 50 40 5 71.46

FH 2 4 AT, Bif 2 RIS (R A 4B K , BD ANVA PRI (X 4T 4 %
i BB AR AR 9.10 % 5 24 BRIZ I E] 4 4 hi),
NV B 2R 4 2 A AR WA BUSCR BT
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FR G EA DR R A IR 25 A, e BRI (A) (IR R] (B ) |
BRI IR (C) RIS R (D) 4R 2, BAN R R IEH 3 K
-, L BD N PEE B AT AR AT 2 o0 6 bR, e A Lo(4°) IE 28 3R
HATIAER . IZR 57K I3 55 IEAS RIS 45 L W26 65 5 2253 b
HERWKRT,
x5 BEE5KFE

Tab 5 Factors and levels

k¥ ; Lk
A,C B,min c,C D,h
1 70 40 30 3
2 80 50 40 4
3 90 60 50 5
*6 EXKIWHER
Tab 6 Results of orthogonal test
o RE -
HE5 A B C D 13%,%
1 1 1 l 1 67.135
2 1 2 2 2 64318
3 1 3 3 3 65.083
4 2 1 2 3 12317
5 2 2 3 1 75481
6 2 3 l 2 73.612
7 3 1 3 2 70.370
8 3 2 1 3 69.415
9 3 3 2 1 72362
ki 65.512 69.941 70.054 71.659
K 73.803 69.738 69.666 69.433
K 70.716 70325 70311 68.938
R 8.291 0.614 0.645 271
RT HESWER
Tab 7 Analysis of variance
iES (AL A sy F P
A 105.358 2 526719 3.536 <0.10
B 0.588 2 0.294 0.020
C 0.634 2 0317 0.021
D 12.604 2 6302 0423
ik 119.18 §

TEFu(2,8)=3.11

note: F,,(2,8)=3.11

HHE2 6.3 7 nl %0, & B R R ICT. 2052 i 1 32 I Ry
A>D>C>B, R = il B > R i i [8) > R 122 Uik 5 > B 12 Bt
[F) o JLrf BRRHRLEE X BD AN PERE £ 4R 4 & = 1 2 AT 4t
X (P<0.10) . BDAH MRS AN RERITZ N
A.ByCaDy, RIF IR ELEE 4 80 °C, Bl 5 18] 4 60 min, BRI I &
K50 C, BRI ITE N 3 h,
24 ITEWIFRE

FREXBD ZiM il ik, 2L 3 40y, 4 LR AR IE W T2 AT HREL,
IEDE BD ARG LT 5, 250 NI G et 4
HIASR 3 3 76.214% . 76.359% . 75.893% , ¥4 & T 1E AR 86
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A5 R FTIE T2 A8 7147, AT AT BD R MRS 2F 4
HHRHL
2.5 BD RNAMERERFLEELIERD T
Zieft AR EUY) BD N PR 4R 4, P AT o i
R . e 2510 B BD AN PG & 47 4k B ik 1 S5 45
KIIo
2.5.1 @il 550 mli A 1 gi& LA BD A
VPRI B 2R 4E N A 50 mluK , JHCE: 24 h, SEHUA K AT IS AR A4
B, e RO D) 2k 1 = (K IS R RE — R ki
RBEOMET TR, 4550, BD AN MIE B L1 4 Ik
$3(5.46 +0.16) ml/g.
25.2 FKFMIMNE  FREUL g 3G 1LA0 BD RiEPERE R eF 4k,
BIET 50 ml £ BTk 7E 25 CTRHE 24 h, BIEWE 0 30
min (¥%34 : 3 500 t/min, #0248 .5 em) B Ly wE A
T # TR RKIT KT = (B0 G AR B 2T 4
i — BLO TN RS S 2R 4R e ) /8 O IR RS e 4
o S5, BD AR RS 2 4E A 4E K 770 (6.50 +0.19)
ml/g.
3 itie
AT 7 A 2 T S BD h RE 4T 4R ik B —
RS, BRI P e, O B R EE M
FEE R IR, AT HAH B e S B oE i 5 2
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