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BEROMATE. WK KL BR, B—AFEKF
28 Hz, N2 A JRE I, % 1 ¢ 25,1 ¢ 40,155 g/mL 3
K, R B R % 50.60°C 2 K HE C iR
HEAHE], % 20,30,40 min 3 K, ZE D pH {H, &
pH 5.5.pH 6.0.pH 7.0 3 MK, BB BRI KL,
HA AB.CHER L, (3") IEAR LW Bt #t47, L 9 4
AbFR,EESE 3R, ERFLBGTHILE 2.
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RE25 MR 27T MEREN SR, BHERELR
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A/ BT AR 66 EE 3 490 nm &b GE 446 v B 2
P2t T B4 W O BE (OD ) , -4 5 65 W vk BE X OD
EABVEL AR E AR
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1 s D—FEG— B O UTTE T 1§ 55 % A 4R B, Bi 15 4% Ak
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25 5 B R FA AR TR BR 1 1l 45 EU G 5 W A5 A0 B HL G VR e 8
Ab/ T RAMEIEEEH 490 nm 4b 43 I H OD {8, FA47 0
FE 3 W ,3RAFTE OD (B x4 A bR 2R 7 B sRAE i v
SiZWEW 8 E y. Ly (mg/mL) =0.007 103 142z —
0.001 691, F% A F AR ERE R A S & & .
X=M/W=(CXN)/W,
KA, X S WA B (mg/g) s M kR R £

035 F seom7i0coom o9 bt MR ) sC Rk R SRR (mg/mL) N B
: R=0.999 15 0391 o . .
5s 030 T o S B O R AR W o e T (o)
g 0.3
=< 025 :
g2 020 0220 2 GHRESH
280 T
£ s 2.1 M UMBYERCE SHER LA T £k
0058 % 16 24 3 40 48 56 e % 1M (RAED AT 28 He M7 BB
#REE Concentration/(mg-mL") Hrer A g 220, H e PR 2R X B BOHUR 1 5 i 2 IR
B AL A Gt Ay st 1) > p H B> R L >R
Fig. 1 Standard curve of glucose
*1 EERERNEZE L (3') EXXE
Table 1 Ly (3%) orthogonal test results by ultrasound-assisted extraction jujube polysaccharide
s P2 Factor 4l Z W Pure polysaccharide/ (mg + g=1)
A KRB L BiR C K] D pH f H . Repeat S35
Treatment
Ratio of solid to liquid/ (g « mL—1) Temperature / °C Time/min pH value I I m Mean
1 1(1 ¢ 25) 1(50) 1(20) 1¢5. 5 130. 96 130. 51 132. 09 131.1940. 81
2 1 2(60) 2(30) 2(6.0) 162. 76 162. 12 160. 58 161. 82+1.12
3 1 3(60) 3(40) 3(7.0) 433. 40 432. 85 433. 83 433. 36+0. 49
4 2(1 ¢ 40) 1 3 287. 00 294. 35 281.75 287.70+6. 33
5 2 2 3 1 359.73 359. 53 359.75 359.67+0.12
6 2 3 1 2 193. 30 194. 54 189. 98 192. 61+2. 36
7 3(1: 55 1 3 2 261. 90 256. 68 267.17 261. 92+5. 25
8 3 2 1 3 211. 05 218. 05 209. 30 212.80+4.63
9 3 2 1 117. 32 119. 38 117.03 117.914+1. 28
K% 1 Meanl 242.12b B 226.93b B 178. 86¢c C 202.92b B
K% 2 Mean2 279.99a A 244.76a A 189.14b B 205. 45b B
IKE%¥ 3 Mean3 197.54¢ C 247.96a A 351. 65a A 311.29a A
#% 2% (Range,R) 82.45 21.02 172.78 108. 36

B HHRR S = /2 = /18 B =110 1, NEREIR 0.05 kP LR BHE,KTFHFRE 0.0LKF LXRBHRRRD.

2
Note: Mean standard error S; = 4 / % =A/ 1.%993 =1.102 1. The lowercase letters mean significant difference at 0. 05 level;the capital letters mean significant difference at 0. 01

level(the same below).
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FR®maHEE, NE A K KFHE2ZEFHRDE
(Fp=1 402. 35>>F} 1015 =6. 01) ; SSR K46, A, I 25 Hiu A
F A AT A R BEMET A, IR B&AKFERIZR
e i 2 (F=105. 68>F, 12,19 =6. 01) ;SSR #5346, B; . B, %
BEMMRT BB BRIZERAEE., HE CKAKFHZE
AR (F. =7 735.00>>Fy 0109 = 6. 01);SSR #46:, C,
W B ZE T C.CL.C mBEMMET C. HEDKK
) 25 Tt B 2 (Fp, =3 149. 41>F, p10.19 =6. 01); SSR
K%, Dy A W F AT D, DD, D, 2R A8,

T 3 A8 L5 43T , G 2 L AR U5 B AR R 4L R 4l
ZHERBUG Y R T2 75 B TR 28 Hz, B

It 1: 40 g/mL,{&)E 60°C,B}E 40 min,pH 7.0,
2.2 21 PRERRP RS BT

K2R, 21 A HEHEPEZHEN TS ER
220.18452. 87 mg/g, F Ky, & MBS EE
SR B2 (Faa = 847. 03> Fy g1c26,50 = 2. 15), SSR Ky 4
WIR 25 NEF 27 AT RSP 2R & BRILN K
AREE LA SR R B, & 22 /NEF B AR, SR A
B RO, R ER I YK AR FNIR A, R TC
I HRWAEEN B EZR . HP LA RAER
AR ik 287. 96 15. 69 mg/g, XG0 K & B EBAK,
4 121. 01£0. 13 mg/g.

x2 I ERTERSREHSESWER

Table 2 Analysis results of polysaccharide content in 27 dry jujubes sample

P/

4l 2%k Pure polysaccharide/ (mg « g—1 T4 ¥

Producing arca) Variety T E 1 + R 2 3% T XM (95 %6 B X D EZ oy g
Means standard deviations Above average/ % (95% confidence interval) Polysaccharide content group
bk / RARR Beicu/Damuzao 287.96+15.69 a A 30.78+8.06
JE3k/#)3k% Zhuangtou/ Goutouzao 287.04+0.79 a A 30. 3740. 41
bk /3 Beicun/Jinzao 286.56+0.23 a A 30.1540.12
b}/ FE R Beicun/ Xuezao 284.36+0.29 a AB 29.15+0. 15 S
B xIR /KA R® Fengjiayuan/ Changtuanyuanzao 278.70+0.63 b B 26.58+0. 32
High content group
Jb#f/ R 5% Beicun/ Lingbaozao 277.08+1.17 be BC 25. 8440. 60
B 1L/ B3k 3 / Guojiashan/ Lvnaitouzao 272.04740.05 ¢ BC 23.5540.03
JbAT/BA Beicun/ Junzao 270.8340.36 ¢ C 23.00+0. 18
FE7K %/ KAK Yanshuiguan/Damuzao 260. 95+0.05 d D 18.52+0. 03
Jbks / # F H Beicun/ Diaoyazao 256.99+0. 74 de DE 16. 72+0. 38
BRIR/ KIEIEE Fengjiayuan/ Mugedazao 252.87+0.51 ¢ E 14. 85+0. 26 BEaRA
B RIR/ 4 22 /NR Gaojiayuan/ Jinsixiaozao 234.75+0.55 { F 6.62+0. 28 Higher content group
BRI/ BFFA Guojiashan/ Chuanganzao 230.66+0.11 { F 4.76+0.05
A/ 3E SR Beicun/ Pingguozao 213.64+1.51 g G —2.97+0.77
JbAt/#e 2 K Beicun/ Zhanhuangdazao 212.90%0.17 g G —3.31£0.09 ke
bk} / I Beicun/Shuaizao 210. 40+0. 12 gh GH —4.4440. 06 Medium content group
b4+ /% 3k % Beicun/ Goutouzao 205.5040.04 h H —6.6740.02
Y5/ KA Fengjiayuan/ Datuanzao 195.5640.92 i T —11.1840. 47
dbA¥/ AR Beicun/ Muzao 188.44+1.09j IJ —14. 4240. 56 LA R
A1/ JKRE Guojiashan/ Huizao 184.1140.37 ;7 —16.38+0. 19 Lower content group
BRB/HPEE Gagjiayuan/ Huluzao 169.38+0.71 kK —23.07+0. 37
B H IR/ W Gaojiayuan/ Youhuluzao 161.90+2.96 1 L —26.4741.52
JE 3k /BE-F Zhuangtou/ Mazizao 157.04+1. 571 m LM —28.68=+0. 80 o
JbA+/ KB Beicun/ Dasuanzao 152. 8340.55 m M —30.5970. 28
Low content group
BREE/ AR Fangjiawa/ Tuanzao 147.5240. 85 mn MN —33.00£0. 44
bk} /BLH Beicun/ Lizao 143.85+0.06 n N —34.6740. 03
BBF L1/ 350 3 Guojiashan/Jixinzao 121.01£0.13 0 O —45.0440. 07 A4 Minimum content group

SFH{H Mean value
FrifEiR Standard error

220.18+52. 87
10. 17

WD RONERWE 3 WHITHE. DTN SHEERAETR R, 3R 7= 7 — 5w T U S R & .

Note:1) % showed the measured average of repeating for 3 times. 2) To jujube of the same variety of the different regions according to higher content of polysaccharide group when

the polysaccharide content of jujube are grouped by polysaccharide content index.
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2.3.1 MhFREAGELE RS AR T T OB Al R A
ZHEE R ZESR 1% 30. 51 mg BIXIKGIEE 3 tniE
WAE R 25398 RECK 25 @R BT 6 K
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(30. 7848. 06) % ~(23.0040. 18) %, WE L& B4,
BN & B7E 227, 0~257. 5 mg/g TE M. BMAH
4 A Fh TP, B R B4 B AL R ORIZIE R 4 2 /N
BHE, BN ER T ¥E 6. 72£20.38) Yo~
(4.76£0.09)%., FHEEZESTEA.-MEHENEEE
196.5~227.0 mg/g YuFil. HAXREH 4 NHFF, R
FIMILA 51 g 3 SR VB B RO SR AR, AT
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JbA}/52 & Beicun/Lingbaozao
IBRYFEIARIZEEA Fengjiayuan/Mugedazao

JESL LA Zhuangtou/Goutouzao
FRF 1/ B FF A Guojiashan/Chuanganzao

o BRI 4 22 /A Gaojiayuan/Jinsixiaozao

=

FiE 7K K/ KA Yanshuiguan/Damuzao

0 5/ K 41 |74 Fengjiayuan/Changtuanyianzao
FRF L/ LA Guojiashan/Lvnaitouzao

AEATRERAL Beicun/Pinguozao

196. 5 mg/g Yl . ZIEAIEAF 4 A-mF, B 253
HRBAE, REKAERMBEE, ENHNESHETER
FHME L 182£0.47) % ~(23.070.37) %, (KL WS
B AR & E7E 135.5~168.0 mg/g ., %K
RIA 5 A b B R B A B D P R R R
AT R, BN S B THE 6. 47L
L52)%~(34.6740.03) %, FAKZHE& B4 Lh
& BAE 105.0~135.5 mg/g. ZRAIEAGRL.LE 14
A, M & B AR FIE (45. 0440. 01 %,
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Fig. 2 Polysaccharide contents in per gram dry jujube powder on the 27 sample date

2.3.2 [F—MFRFE= e E i £ 2.F 2 s
R BIR , [F)— S AR 7= b ) S0 1 & B L AF e AR
BEES WL T MR, Pk Mk A 2 hE
A8 (287.04£0. 79 mg/ W B & R FILH Mk T £
B8 (205. 504-0. 04 mg/) i 39. 68 %6 ;LA RAE
F) 220 & 8 (287. 96 £15. 69 mg/ @) it F R TREK K RAR
T 2884 B (260. 95+0. 05 mg/g) , B 10.35% .,
2.3.3 [Fl—r=HAR AR F—r= R R 5
FMERNZESBEOREFEREENEEES. L
F—r=#dt A, N KRARENEREERES N
287.964-15. 69 mg/g, HIKEBE R . FEEX . RELX.RE,
P SERA R B2 R IR R KR AL, B
B W& BRI, 143.8540. 06 mg/g, HERFE & &
RERMKTERN 2 £,
3 Zig5itie

SR P3G A 7 S B AR BUR Z W R AL T2 44,
GEA R AN-AT LA BRI RE T RE I B 25 AN L 27
MEMEFLZHESR.ERER HEBIHETE
220.18452. 87 mg/g, & B m ML H K AR, &

287. 96--15. 69 mg/ g, & B B K 9 B 180 3, 3 121. 01+
0.13 mg/g, FhFf ] K [7]— &b B A [R) 7= b o) F7 724 I &
NEEEZF.UEBRTERERPAZSHENETEZR,
e B bR 25 30. 51 mg 733, 9125 4k 6 K4
KK AR EH BEREHETEHA PSR
H B EEH S B RS EANR S &2,
AEYRE R FRERZBRE S EAETERY
R, F—XAFRELSMZEEZHEEENZERFE
RBRAEVERTEG F— R AR R =2 0 S hE & &2
SRR, L B KR VBRI ) 22 5T
B, FETHEAR K SRR B, R 1 BSR4 L RE
B R AR R AT 1Y 5, R 1R R AR A B KO, Xk
AReE TR B M8 R UIFE 4 R #Em 7- A K
HAEYEMATF . ETREMARERZEL TR
PR3 & 2 KL A R FIRAMS .
EETESEWHEEZSHEOR S, B
SO R BT (B AP SRR Z W ST P ok H A0 BOR)
Ee R 6+ 1 mL/g, BARAED 7 R 44 R S HE R BUF v H
FIVREEE A 12 ¢+ 1 mL/ g, B 55 Wk S 38 B VRORE LR
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740 ¢ 1 mL/g; i XFp2e FRIEAR R LI % 55 MF MR
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HB LG 3 TR, 15 R v TR B U/ » RS M 4R IR, o 2
FEA J5 22 5 B3k 2 CAn A U8 VR 48D B I8 5 T AR L /0
VAR P R BE S OR AR T 20 45 UL v i B
LW R R, TR SCER P RN LE A BB R X W], iz
DL 4 B ) 7 2R A R 80 A B 3 A R N B 2% I
WRFSE A, B IR T 2 AR TE A 7 R G R Y 5
B R FH B 5E
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Optimization of the Jujube Polysaccharide Extraction Technology and Analysis of
Polysaccharide Content in Twenty-five Jujube Varieties From Northern Shaanxi

CHEN Zongli,ZHANG Xianggian, LIU Shipeng,QI Xiangying,CHAQO Chenyang, GUO Yuan
(Shaanxi Key Laboratory of Chinese Jujube,College of Life Science, Yan’an University, Yan’an,Shaanxi 716000)

Abstract ; With Yanchuan-produced jujube (Damuzao) as raw materials,optimize technology conditions of extraction jujube
polysaccharide were studied with using the ultrasound assisted methods by orthogonal experimental design;polysaccharide
content of 25 varieties, 27 jujube samples were analyzed to screen out the optimization technology combinating with
ultraviolet- visible spectro-photometry. The results showed that the optimum process conditions of extracted jujube
polysaccharide by ultrasonic assisted were ultrasonic power of 28 Hertz, solid-liquid ratio of 1 * 40 g/mlL, extracting
temperature of 60°C ,extracting time of 40 min and pH 7. 0. The anverage pure polysaccharide content was 220. 18+
52.87 mg/g in 27 sample date powder. F test indicated that polysaccharide content among these jujube cultivars there
were extremely significant differences,the highest and the lowest polysaccharide content discrepancy reach 2. 38 times.
The jujube mill ‘Damuzao’, ¢ Goutouzao’ and ¢ Jinzao’ were local fine varieties with high polysaccharide content and the
jujube mill ¢ Xuezao’ was a daptive improved varieties of higher polysaccharide content introduced for many yeas; these
jujube varieties are optimizing parent of locally grown and quality breeding. These researched results provided scientific
basis for the development and utilization of Northern Shaanxi jujube polysaccharide and variety improving and planting.
Keywords: Jujube from Northern Shaanxi; polysaccharide content; ultrasonic assisted extraction technology; ultraviolet-

visible spectrophotometry
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