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Abstract : The polysaccharide from Zizyphus jujuba was extracted by ultrasound-assisted enzymatic method. Its optimum conditions
were investigated by the orthogonal design. According to the purity and extraction rate,the extraction effect of papain which was
selected among papain, trypsin and neutral protease was better. The extraction conditions of polysaccharide by papain were
studied. Finally, the optimum technological conditions of polysaccharide from Z. jujuba are as follows: material 10 g, the ratio of
solid to liquid 1:8, temperature 60 °C , ultrasonic time 25min, ultrasonic power 70 W, after the ultrasound treatment, papain
amount 0. 15 % , pH value 6.0, enzymolysis time 120 min and temperature 60 “C. Under these conditions, extraction two times,

the yield of the polysaccharide was 21.95 % , the purity was 13.05 % .

Key words: ultrasonic wave ; papain; Zizyphus jujuba ; polysaccharide

KA R A ( Ziziphus jujuba Mill. ) 8 sGAGRSE o AOR J0 F 38 [, 35 2800 A 75 2 ] 3 3,
AR A . R AR ORI M YRR R EEIR W) AR Ry 38 A A AR R e B
Wi 2 S5 AL~ By, 93 2R AR T B 2 R R AR BT A N Y 36 R TR, L, R HA B A 1
EIRN AL I o BUAE B T S B R W T B A L R A i Rk 1 R R W KR 2 )
IR B — 37 PR, 20 W B0 A B PR R0 A 1 2 D RE L R B2 BT G TE . 208 B R E E iAW)
VR BT, BE % ) 200 M 2 20 oA, R AN AR ORI R o 2R I 41 2 A T A AR T P A i
i?E?/ffFEéHHH@iEﬁﬂfﬁﬁ,ﬁiﬁr%m&l&ﬁaﬁjﬂﬁ%%%ﬁw AR g A PR W B 2 7 i EL AT T R B T 3 i
o AT, E AN TR 2 1) 2R BT Ik 32 B R P IR R B R S MUK TR A A o A I Bl R

— Pl AT AR O I TR R A R B s N WL BOR B4 A R BB 4 T LA

s B H7:2010 - 12 - 17

E & T BN BHY R 8 KR e B (072SGZN12030)

e B A NG A (1986 — ), 2, Il g e HE B4, AF 58 05 1) R B B2 s E-mail : yiyu1 688 @ 126. com
* BIAEE UK (1965 - ) B #08, +  DF 58 U0 1% 58 2 5 i 7= AR 5 S5 4= o T



54 PGS B , 55 < P U A I g 2% R AL A 2 W R BT 5 59

AT BB (VA AT 458 7 952 S, 4 R S i) [ B T A 3k 785 SR X AT RGOS B L —
Yy bR W I 22 LU AR S B R AR B2 5 T AP A A B LT S 22 Bl 32 2 ) G A o R A 4 4
TRRAH, BRI T BT S EORO S5 & 0 AR T 2R R 0 7 V3 LI IR A 5Ok}, $R B B AT B 2
PR B9 2288 , % 8 P 3l Al B 2 1 i 4R IOy T 20T BRI AL, B AN Tl AR P S %

U R

1.1 FE#RSRA

S it Fob Ay 3 68 1 A i S e R Sl A R A R AR 5 TR R AN R R R, b R ok = B
AT BN T LE 7 s o e 2R AT, th Ph 22 VR A A5 20 T AR AR RBR R L 3,5- RS K R I L TE K
W A AR Sy BT 5 SR T K R 2R K
1.2 FENHFE5EE

KQ-300VDB XS 545 48 7 i 1 e, B 1L T A P X 9 A7 FR S ] TDL=-5— A B0 HL, 07 15 OB R 2%
RS A BN 7 5 FA2S 35 85 U1 20 B gL AR WL, 1 ¥ 9% 65 o S AR HLAR 5 28 71 5 T6 397 1 408 48 40 T L 23 56 ) 2
T, b 3 B A 2 A RN 7] 5 PHS=3C pH 3, 1 B # ) .
1.3 R®EHE
1.3.1 2o F 244 i HERR AR BT R A 207K 10.0 g, S AL 248 i LA 08 )5, I A — 2 # pH {H
7.0 B R A - B R AN WL SRS T N FA2S B BT U AL AR L AT 3 B LA ST 0 RE TR AR i
P U A PR AT BRI, AR OB T, A pH R, A — i Y R TS I IR R RN —
g Bt i), R 5 0 K 9 Th KB 10 min, B0 (4200 /min 15 min) , 45 36 22005 58 BOR I 5 0 A WA B
(9 1 % Bk €, B A — S i A TG 7K 2 T g — BN ) DU 22 W K 15 B B VLU 1 K 2B
Vet AR TIE HEAT HLAE T4 A EDL 2B
1.3.2 BEEe90hie B3 (SR BE W I, 500 5O mL, 43 B0 A ) 8 1 i G R 9 o i A 23 %
N 0.15 % AL FHANE [ (pH E 5.7.55 °C) JHEE AR (pH {4 8. 1,40 C) h#kE AW (pH (7.0,
45 °C ) AN IAE 4% B il e 2 1F " R AR 120 min, 3B /K38 10 min %K 8§, ¥ 5 % 5 L4 200 +/min
B0 15 min, BR2EASVEBEIURE , BB DT, PURE A5 T4, 15 30 60 ] 20 1 I A 2, A B 9 48 B R AT
W
1.4 WERITERE
1.4.1 344302 LIS N ARME S, 8 ORI R ] 3,5- Sk e b k', Bl
£ ) 5 SR W - B AR L
1.4.2 343 e Aot B SR RIEA (D) TR MR SRR JFORE 1 & B, FARIE A 20 (2) 3
e AT

m,
y=m7><]00% (1)
1
my —my
p=—t X100 % (2)

A y— SR % 5 m,— RSB B, g5 m,— ML Z W R, g5 p— WAL, % 5 m,—HL 2B P 5
W g5 my,— ML 2B P f EOR R g
1.4.3 Eamasenz  FALImg s BIE e T, ISR BOKE | mL & A T 50 mL £ &
A, LAZEAB K R 23 F1 I, K6 280 F1 260 nm &b f410 GH , 5286 A VG, BOE M . MB35 A (3)
HHEE AT SR (C) , I TTHHE 5ol A 1, 9K 5 B Bl A1 FH T 1) #0305 7 1 4% 1F

C=1.45xA,, —0.74 x Ay, (3)



60 N A 4 %31 %

2 AR50

2.1 BEERERFHHERE
e 5D Z 0 BE Al b, DUAS TR H JRLRE R 7 90 IRF 8] G 75 3 2 3008 DR R B3 1 22 i 5, o
PRI R TS HR LR 1
F1 EXRBHER
Table 1 Orthogonal test

s A B C D ZHEE R/ %
experiment B (g mL) R/ C FB 75 I B[]/ min /W polysaccharide
No. ratio of solid to liquid temperature ultrasonic time ultrasonic power yield
1 1:4 50 15 50 20.67
2 1:4 60 20 60 25.94
3 1:4 70 25 70 33.05
4 1:8 50 20 70 30.81
5 1:8 60 25 50 28.34
6 1:8 70 15 60 30.68
7 1:12 50 25 60 16.13
8 1:12 60 15 70 19.61
9 1:12 70 20 50 11.30
ky 26.553 22.537 23.653 20.103
k, 29.943 24.630 22.683 24.250
ks 15.680 25.010 25.840 27.823
R 14.263 2.473 3.157 7.720
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Table 2 Selection of enzyme
I W /% LI/ % %%
type of enzyme deproteinized rate polysaccharide purity yield
AJRNE F B papain 83.44 12.78 11.10
#5554 B trypsin 77.00 8.43 9.79
Hr P 8 H i neutral protease 68.80 6.47 7.86
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Table 3 Results of orthogonal test

D
s o WM A PRIRIL/C o SREL L % A
No. L enzymolysis purity yield
pH value enzyme amount enzymolysis time lemprerature
1 5.5 0.10 120 50 9.31 12.90
2 5.5 0.15 150 60 11.57 14.56
3 5.5 0.20 180 70 9.39 12.92
4 6.0 0.10 150 70 9.92 14.52
5 6.0 0.15 180 50 10.28 14.25
6 6.0 0.20 120 60 11.22 15.91
7 6.5 0.10 180 60 8.88 15.60
8 6.5 0.15 120 70 8.63 17.63
9 6.5 0.20 150 50 6.69 18.16
k, 9.370 10.090 9.720 8.760
k, 10. 160 10.473 9.393 10.557
ks 9.100 8.067 9.517 9.313
R 1.060 2.406 0.327 1.797
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Table 4 Variance analysis for orthogonal test
T3 28K R B 22 - J7 A 1 FAg F il SHE B
sources deviation degree of freedom F value F critical value significance
A pH { pH value 1.821 2 11.172 19.000
B i ¥ I it enzyme amount 10.033 2 61.552 19.000 *
C fEFH 1} [A] enzymolysis time 0.163 2 1.000 19.000
D J& & enzymolysis temprerature 5.080 2 31.166 19.000 *
2.4 REUREMIESE
TERA E e P O IR i, 7 i AR 0 S R K g it ) RS REZERRAHRRE

AR UETBOHE AT 2 D0 MR, 15 B — 9 2 Bl RE L, R R L

Table 5 The experiment of extraction times
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A ; polysaccharide
extracting times .
yield
1 14.05
2 21.95
3 24.66
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