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Study of optimization of extraction process of polysaccharides from Zizyphus

jujuba cv. Muzao with acidic buffer by response surface methodology
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Abstract: With extraction ratio as response from Zizyphus jujuba
cv. Muzao and citrate buffer solution as the extraction solvent, ultra-
sonic extraction technology were optimized by response surface meth-
odology (RSM). The results showed that optimal ultrasonic extrac-
tion conditions were liquid-solid ratio of 23.1 @ 1(V : m), extrac-
tion temperature of 68 ‘C and extraction power of 420 W, taking cit-
rate buffer solution at pH 5. 6 as the extraction agent. Under the op-
timal extraction conditions, and the resultant polysaccharides yield
was (67, 38+0.16)%, which was close to the predicted value of
67.63%. The results demonstrated that this method was feasible.
and provided reference data for the extraction of polysaccharide from
Zizyphus jujuba cv. Muzao.

Keywords: Zizyphus jujuba cv. Muzao; polysaccharides; acidic buff-

er; ultrasonic-assisted extraction

/f\‘ﬁ(Zizyp/m\‘ jujuba cv. Muzao) iy B Z=BHHE ) & 1
ST T LLVE AR 5 3 DR Bk TG 48 A AR X, £ D b B
”E%ﬁr“zz@tﬁﬁ AP AR R A A 2 R AR S

EETB FEARP IS (45 NSFC31401650) 5 1 o 5 4 3L A
B 55 2% L 0% 4 0 H (45 2452013py012) 5 B2 75 44
B g % B TR E (45 :2013KTZB02-03-04)

BB 2R T2 (1990—) , %, P Jb AR MORE B K 2 7 5 A0 - W 95 2
E-mail:1048588648(@qq. com

BIWAESE : T

YR BEH:2014—12—09

MY R BFIUESE, A B BT
ML G fie 1 S sk .

AR s NATT R 58 R A Z2 0 10 Bt /DN 52 3 9 97 0 ko)
I T ER A NSRBI T, 1 A A 22 1) 42 BB S FL 2y i 3k 47
ST SE AL B WL 1T X AR 2 3 T2 Ak 0 il iR
Pode /. i RIK B i R R T 2 BB IO BT T L R
B AT TEAEFE AE A LI RIS 0 3R A1 4 Bl o, 2 75 75 591 Bl st
Hofk . A S R AR 7 A B 15 G K 2 ik R 2
B AHZ A IR pH U T [ R BRI op o R, A
X R ST Z AR IR BUSCR R . SR S0 B &
LR wh A Ay 48 BOR 48 1 B K Bk 78 B 2 1 o5 p 34 4R B
AL . T LA B 4D0R R A R AR 2% vh IR 1 R 4R U
FR0 o 1) FH B DR 3 3K 6 R g 18 O A AR RS 2 Y R U Al B
RETZ, B NAREZHEN S — SRR S %,

1 M55k
1.1 ##E5iH
AR BV A M AR T AR B
FEBE R AT RE R AN - A3 HT Al , R H T i Ak T PR
HAEB AT 2E L AL TR FE R A BRA

WL - 434 200, 70 )1 PG Bl Ak T4 R #

S b ol [ 25 8 P Ak E R A IR A
.2 FEMNHFE5EH

BP0 7% - KQ-700DE %1, B 1y 7 # 75 A 38 A
FRA A

hh—nl W4 6ok
NI

WE s 7 KA - SHZ- MR, 1 3 5k AR AL AR T

I 2 O AL KDC-40 B BE A8 By A PR 28 W] b 4 43

H

it 721 B, BG4S AR

/A\

a

;3

179



RIS &

2015 % 3

K% pH 3. HS-3C B, [ RIE{UAA R A

BB R TR Z1-1 B, 13 R T 2% s & G Bl A
W,
1.3 A&
1.3.1 BRiuirGRBREMERRREAEZHE T

R MNAT AL B — AT AR BR N 25 o I i — R B U B
RE-BFBo>RE > EO>EN>RE>LKRTER
R T>RESH
1.3.2 EBAEZEN

(1) H h FRLAL 3. 08 93 4 SO0 ) A T i L, B0 B R R
WYE T e N T84 .60 C TR AL, By i )5 id 60 H 0 . 7
25 80 %0 LEEMIGRIBLAR 5 KT 45 B 1 H 2% B A H

(2) % Py W e - 43 50 BE ) 0. 1 mol/L A Fr 45 IR I
Mﬂ&emmz I3 L A BC RO 5] pH 952 vl ik

(3) B0 B3 3 500 r/min, B[] 10 min,

(4) Wi - R e % 28 R A TR EE 45 °C 4 2 U Ak
ZFARTRR 1/3,

(5) MM R L5 Sevag ¥ 11 - Sevag 37 (&
5 ETEE=4 : DSEBEAEMRL R 3 + 1. BEEHME
51K,

(6) FEHT: R H B (Mw<<3 500 Da) , Ji KB 48 h,

(D) HT BB E T —60 CUKAH A 6 h. R )5
BT R HRT AL EE 24 h,
1.3.3 ZWEmENE RARB Mm%,
1.3.4 ZHRIRBCGEITE O T T HEAE I 3R BOK &0 A
L, HEEIE D T 20 S, K SR R L
FE SR 22 WE AR A I B PR O 2 0 4R OO 1 A i AR
N R IR (DR

10 PpXVXn

m

X100 % @D)

K.
W——AREZHEREE, 1
o— Wi EI M W, mg/mL;
V—Z ppiE W iR B mL;
W 5 e 22 0 P 7 AT B
TR i, g,

1.3.5 HEFERRBKIT I 2.0 g B E T/NEMN T, 7E
Ho A 55 AR TR0 48 B0, 40 DAY B R R 1 W pHL, £ BRI
JE B IR T B 7 I )R OB LU A B IR R AT R S I 2
IR R AR I, DL R 20 R ROR Sy e 0 B 3 A
B BN [] £ 0 X SR BURBOR 1 5%

(D) Fr 8RR 6V W pH B /Y 28 86 3 & A I 0 R
420 W, 4 BUHY 8] 50 min, $& BOR B 50 CL kL 25 @ 1
(Vo) FeB pH 20918 3. 2.4, 0.4, 8,5, 6,6. 4 [ Z 4%

(2) H& IR B e . ik
50 min,pH 5. 6, kHHL 25 @ 1(V

180

FE R A I TR 420 W, R ERET A
m) B R B 43 50

4 40,50,60,70,80 °C I} ity Z2 4 42 BUR

(3) 42 HUIS H] 4 3 9« B0 B AE D2 420 W, pH 5.6,
PRIBORE 50 CLWBHE 25 0 1(V 0 m) , He B HE U [ 4
H4 10,30,50,70,90 min I #2282 BUK

(4) A D A e w4 BURLBE 50 °C L 42 B [a]
50 min,pH 5. 6 KB 25 © 1(V @ m), BB B TR 4y
M 280,350,420,490,560 W I il 24 HE HUR ,

(5) WRHLY (Y e 5 - 15 B8 75 I D 3 420 W, B U [R]
50 min, #2HUREE 50 °C,pH 5. 6, LLEB AL 4R 10 ¢ 1,
20 ¢ 1,30 ¢ 1,40 : 1,50 : 1(V : m) B ZBHETUR,
1.3.6  mahy A i A A B 3 G A R, O 1R X 4R
ES A LRTE O NS RIS e A A E S IVE(-
Fi Box-Behnken {56 % 31 7 3 X 47 458 R — 7 458 IR 3k % b
R ¥ 700 B P Il B B RO S 2 0 1 20k AT Ak .
1.3.7 FOKBRAE ZHRE LI K MR IR 78 8Ok L

23.1 1 1V @ ) B3R 90 °C B2 ATE 180 min &4
THEBURE 20, AR EAER 58 7 B R B A g R 5k 22 o

R R R 2 HE— 5L

1.3.8 BUEHT R Excel 2007 Fl SPSS19 % 81 P % it

4 R R AT B BT . R A Design-Expert 8. 05b iff

A e 17 T B AT . T IR A 3 IR,

2 H#iRkS5nbr

2.1 BERRKR

2.1.1 MERIRER pH X ZRHEBCR M m dr & 17

ML BEE pH E M T R AR A 20 B IR 5 0 K T T

Ja XBRARR S e pH 4 B/ ME . E pH 5. 6 I B &

FeKAA . X AT AELS 5L 20 K5 E 3 A e 4% 8 pH A% 1 T ¥ it 1k

AR A ST 5 Y A P o 5 il S0 L X S i S 5 0 4

oAz ¥R Ak 2% 5 B2 L 76 pH 5. 6 W R [EIAE 45k, B T pH X

200 P R R R B L BT LR R IR W p T ASAE O i

I BT RN B pH 2 5. 6 #7520l 50 .

2.1.2 RBUREX ZHRBCEMER  hE 2 nm,

40~70 “C 7 [ P9 . B 25 0 E 09 TR 2R IR BRI, X
T fi 2 A B A I A A A AR A R A A R ) i AR

W) 20 R 2, S M O A S T v s R R IR RO A e

62 ¢ .
" 2 60 ®
2% |
E S8t \\
. :
56 L L L L |
32 4.0 4.8 5.6 6.4
pH
B 1 pH 3 mERRENY R
Figure 1  Effect of pH on extraction rate of polysaccharides
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Factors and levels used in response surface analysis

Table 1

A Xy SRBUREE/C O Xo WRHE(V 0 om) Xy BRI /W

—1 60 10 + 1 350
0 70 20 1 420
1 80 30 ¢ 1 490

R 2 DBoxBehnken iXIEiZit RER
Table 2 Experimental design and result for

response surface analysis

A RS Xy X, Xs  ZHHEHCRY/ %
1 0 1 —1 58.96
2 0 —1 —1 49. 82
3 —1 0 1 57.45
4 1 1 0 44,00
5 0 0 0 66. 83
6 0 —1 1 43.99
7 —1 0 —1 53.94
8 —1 —1 0 33.29
9 0 0 0 65.43

10 0 1 1 58.23

11 1 —1 0 45.41

12 1 0 1 50. 60

13 0 0 0 67. 40

14 1 0 —1 56. 27

15 —1 1 0 59.97
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Table 3 Analysis of variance table

IEKW AWME VP ¥ F1E PE  BE%E
X, 1 8.76  8.77  8.79  0.0313  x
X, 1 295.85 296.08 296.61 <C0.0001  x x
X, 1 9.50  9.51  9.52  0.0272 @«

X1 Xz 1 197.26 197.30 197.65 <C0.000 1  x x
Xi X 1 21.07  21.00  21.04  0.0058  x x
Xy X 1 6.50  6.49  6.51  0.0509

Xy? 1 335.72 335.78 336.38 <C0.0001 x x
X,* 1 475.69 475.47 476.32 <C0.000 1  x x
X;? 1 22.22 2216 22.20  0.0052  x x

afiiR 2% 2 2.06 1.03

JFAW 14 1301.76

% B (P<C0.05); x * i (P<C0.01),
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Figure 6

Response surface plots for the interaction effects between extraction temperature and liquid-solid ratio

on the polysaccharides extraction ratio of Zizyphus jujube cv. Muzao
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Figure 7 Response surface plots for the interaction effects between extraction temperature and ultrasonic power

on the polysaccharides extraction ratio of Zizyphus jujube cv. Muzao
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Figure 8 Response surface plots for the interaction effects between liquid-solid ratio and ultrasonic power

on the polysaccharides extraction ratio of Zizyphus jujube cv. Muzao
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Table 4 Comparison of different extraction methods
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