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Analysis on monosaccharide composition of polysaccharides
in Ziziphus jujube cv. Lingwuchangzao from
different areas in Ningxia

CHAI Ya-Hong, ZHANG Ying-Cai "

( College of Life Sciences, Ningxia University, Yinchuan 750021, China )

Abstract ; Fruits of Ziziphus jujube cv. Lingwuchangzao at mature stage from different areas in Ningxia ( Lingwu, Yin-
chuan, Zhongning, Qingtongxia) were used as the experimental materials. The water extraction and alcohol precipitation
method were adopted to obtain polysaccharide, which was subsequently purified by DEAE-52 cellulose column and HW-
55S gel column. Finally gas chromatography-mass spectrography ( GC-MS) was used to analyze the monosaccharide com-
position from purifed polysaccharides. The results showed that the crude polysaccharides from Lingwu had the highest

yield, 1.795%. After purifed, all polysaccharides were fractioned respectively to one neutral fraction, Ju-0, and three
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acid fractions,Ju-1, Ju-2, Ju-3,and Ju-2 had the highest contents. This indicated that the main components of polysac-
charides in Z. jujube cv. Lingwuchangzao were acid fractions. The results from GC-MS showed that Z. jujube cv. Ling-
wuchangzao were composed of arabinose, rhamnose, ribose, fucose, xylose, mannose, galactose, glucose, glucuronic
acid and galacturonic acid, but monosaccharide contents were different among different fractions. Arabinose, ribose, ga-
lactose, glucuronic acid and galacturonic acid were the main components, and the content of xylose was the lowest. Both
Ju-0 and Ju-1 were mainly composed by arabinose, ribose, galactose, while Ju-2 and Ju-3 exist obvious differences be-
tween four areas. According to the comparision of the total contents of monosaccharides, the content of arabinose in poly-
saccharides from Lingwu reached the highest, accounting for 28.6% of the total contents of monosaccharides, but other
areas only accounted for 13%—18.9%. Meanwhile, glucuronic acid reached 21%-26.5% in polysaccharides from other
three areas, but it was only 2.6% in polysaccharides from Lingwu. This indicates that the key difference in monosaccha-
ride composition of polysaccharides from different areas lies in the content of arabinose and glucuronic acid. The advanta-
ges of polysaccharides in Z. juyjube cv. Lingwuchangzao from Lingwu mainly are high content of arabinose and low content
of glucuronic acid, which is likely to be one of key factors of the difference in fruit quality. This study will provide basis
and scientific support for further of development and utlization of the fruits of Z. jujube cv. Lingwuchangzao.
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KF 80% , BT 4 C vKFE#EE A 7, U8 4Rt B Ui vE
Je B E T U T 50 mL 95% () 2B JCK WA
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Table 1 Regression equations of monosaccharides

Bl x| Bl 7 FAXE R
Monosaccharide Retention time (min) Regression equation Correlation coefficient (R*)
BTHLAFHE Ara 11.979 Y=-1.144 12x10”+1.535 89x10’X 0.999 9

FLZ=HE Rha 12.117 Y=-3.959 31x10°+7.276 91x10°X 0.999 9

% H% Rib 12.552 Y=-2.077 19x10°X+2.722 49x10"X 0.999 4

NS Fue 12.737 Y=-3.901 21x10°+4.587 22x10"X 0.999 9

AR Xyl 13.202 Y=-4.039 40x10°+8.629x31x10°X 0.999 6

HEHE Man 14.24 Y=-4.246 50x10°+6.583 1x10°X 0.999 7
LFLHE Gal 14.844 Y=-7.807 72x10°+1.347 12x10’X 0.999 8
HIEHE Gle 15.235 Y=-2.492 76x10°+1.202 68x10’X 0.999 6
PR R GalA 15.944 Y=-1.881 58x10°+ 6.904 531x10°X 0.999 4
AR GleA 16.581 Y=-5.508 99x10°+7.782 277x10°X 0.999 5

H. X FUREE (mg - mL) 5 Y. WAL,
Note: X. Mass concentration ( mg - mL"); Y. Peak area.

FEVTEE L 22 Bl b SRR O &5, PRAEEPE BT 0.136%,0.129% , R DORS i 28815 5 e i
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RS KA RS Z 0 5 42 DEAE-£F 4 & A+
JEHTIR 43 AN S S48 Ju-0 1 3 AR F1 iR bR LR B 2 i

V1L, U R A 5
Vs PAN _ _ _ W A EL > S| W A N N N N
403 Ju-1 Ju-2 Ju-3, GEMESRITLI ZHE o e son oL AR AR IR,

PRI 2H S0 AN () T 22 5 R, TEAN IRl M IR SEAE ] Fig. 1 TIC map of standard monosaccharide  1-11. Arabinose,
LR S Y TR S e, R rthamnose, ribose, fucose, xylose, mannose, fructose,

Ju2 SRR A5 A ALAN AR B ZE HW-55 5 1K 4l galactose, glucose, glucuronic acid and galacturonic acid.

AR5 A5 3 B — X R A VR I, 0 B HW AT 6 22

i ORI, S B el 5 R VBRI HT FRAE GC-MS 15 H 1 BB A, 2 e s
T4 e K i 2 W45 % 23 5k 0.193%, 0.131%, AR ) X 4% 243 B 4L % G B et 2 TG
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Table 2

Monnosaccharide compositions and contents of fruits in different areas

U2 5 5B Composition and content (mg)

7 LA FR
A Y. 3 3 3 L S 3 == B Mz owz] y-==3 ) e (=4 AH“I‘l
BTG RUEEE RO EWORE  RME HERME BB cksUm  aagm  oumn ORI
. . . ) ) IR TR
Ara Rha Rib Fuc Man Fru Gal Glu i
GalA GlcA
R Ju-0  0.0495 0.0323 0.0392 0.007 7 0.005 0 0.0352  0.014 0 0
Lingwu
Ju-1 0.0655 0.0422  0.065 0.0104 0.0039  0.007 0 0.0636 0.0168 0.0142 0.0212
Ju2  0.0489 0 0.011 2 0 0.006 5 0 0.0375 0.0136 0 0
Ju3 0.0724 0.0681 0.0174 0.037 1 0 0 0 0.020 5 0 0
I Ju-0  0.1776 0.1141 0.1274 0.0196 0 0 0.1174  0.0438 0 0
Yinchuan
Ju-1 0.072 8 0 0.0126  0.008 9 0 0 0.0585 0.0236 0 0
Ju2  0.1031 0.0872 0.1147 0.037 1 0.008 1 0 0 0.024 04435 05625
Ju-3 0.0913 0.091 1 0.0233 0.0412 0 0 0.0807 0.0298 0.0679 0.123 4
T Ju-0  0.1638 0.0724 0.1565 0.0136 0 0 0.09  0.029 1 0 0
Zhongning
Ju-1 0.1864 0.0876  0.198  0.0204 0.016 9 0 02233  0.0303 0.0357 0.0718
Ju2  0.1165 0.1267 0.0828 0.0419 0.0084 0.0176 0 0.092 2 0 0.1285 0.337 1
Ju-3 0.1075 0.1009 0.0497 0.047 4 0.010 3 0 0.091 00301 0.1372 0.2256
TRk Ju-0 0.170 5 0 0.0541 0.002 5 0 0 0.116 2  0.0412 0 0
Qingtongxia
Ju-1 0.1636 0.0843 02478  0.019 0.014 7 0 0.1654 0.0641  0.671  0.0189
Ju2  0.1036 0.1433  0.0923 0.0513 0.0056 0.0147 0 0.179 0 02118 07317
Ju-3 0.0997 0.1287 0.0245 0.070 5 0.105 2 0 0.0849  0.0279 0 0.340 4

P22 2 AT AR b 45 X R K AR S Y S Bl
LAY | B 0E B S B R R L
W R0 A A IR b LB R X 10 Fh b,
AN, ELEUUBTRAONE | B A0 R FLE
WHIETR ]y 32, RBE & i e ik, S XA R 4145 Ju-0
SR A, Y5 LABTRLAR B > A0 > ZLA R
Ju-1 o A DABTHARNE AZHE CEFREN 3, Ju-2
ZEA, R DX DL BT RLAF R > 2 U R 3 AR
V2T 2 R TS T >~ 2L T T > A > B AP A 32 5
g DL ZUEE R > BRAR Wl > BT har AP B Ay = 5 7 4 gk
A 2 W0 T TR >~ LA T R > - LM > R > BT
AR E, Ju-3 H, RELABTHAA B> B2 R 3,
I 1 DA 2 W TS T > BT PP B > SR R 2 5 b 77
AR B S TR >2F L W B 1R > BT LA A > B 2= 7 4
g L 25 W TS 1 > Rl 32

AL A BRSO, T ALY Ju-0 3

SRR O it A, R b DX R 1 21 43 2 BT
PORE 5 et dm e, S A I AR I R LM T
1) B I B /N T HAL = A X, EAXAE Ju-1 2143
B AR e 5 A ol ot X 7E 5 A 2 A I R AN
1 FUMEIE IR A FRAE 20 43 v | Y02 A A M I R i i
o 5 TE AN B A AR TS TR R~ LB S I P TR 4
AT BTRLAFORE B e o DA b DX BB B ok
F, RRPABTHAFORE & s, 8 2R OB S
28.6% , A LXKy 13% ~ 18.9% ; th3*  F5 Ml 4R
JU ML IX Ay 6 28 R 1R 7 1 e i, I8 8] 21% ~ 26.5%,
1M R EAL Y 2.6% ; HAx ZHAEA ] X 8] 75 AR
P2 ARRE S A, N 0.26% ~0.47%

R HOE R LA BT ATHE > B2 > FLE >
KW o AR . L 280 0 T 1 > > LW I 18 > BT R {4
> RS ZU0E, T DU AR R > BT hAr B >
LFUBESE S B NE > P FUMERE IR . 7 4 k. DL
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IR TR >~ U IR >~ ZLBHE > BT L APl > 22 > B
ik,

3 WwE&E®

A ST FH ORI S 1 3 U [R) Hb X 2 0 & 30
RER X Z SRS R RS, 28R
1.795% .63% , B AR R K EZ MR R & & X
ZBY] K DEAE-52 214 25 2 Hr Ak X6 A [] XKL
ZHEAT Al AR 3] 1 Ak 2R 3 Fhiig
PEZp, R RRKEZHN EEE X NREL
Wi, A H X LR M4 4y 2 159 % s M4 (2011)
IR AE R R A R KB WA 5 T &K
9 1.60x10°, Fe/INR 7.61x 10, 5% 158 F 43 B85 S 8843
TRYEEINT 000~2x10° 1) HW-55S 3R}, 1521 (1) 1%
U 0EE Ay XS R 1) B — DRI BAF, ARFGE FH GC-MS
Oy BT ERREAL N R B, AR b A M IR i K R 2
Y& 10 Rl A0 4% 5 RhoSmon (BRUSHE, A
Wi H BRI AR 3 Rl LR (BT LA
Wi AKE AW ) | 2 Pl e i (4 250 W 1 12 R LM
FEFR ) , 3 20 CH BT R A b | B2 bl k3L
BE BRSO ML IX Y 2 HE 4y 25 53 EEAET Ju-
2 F Ju-3, MAASH X U B O A, R LABT R A
Wi e, AR B A S Y 28.6% , HAYHLIX
13% ~ 18.9% , Tfii BT Hi AP BE 2 21 4k P27 2L 10 & i
A, XAl S Rl XA B iR m AT e & B A
K (A PE S ,2014) i I R 2 X AR K R L
oAl AR SIS S AR A R R AR AR R IR,
T A RN b DX Ay A T R e AR, AR B
21% ~26.5% , 1 REAL 2.6% , it FIAS [H] 7= iy K 4
oW R 2E B A Y 22 S5 28 AR T TR A B AN A 2
ERE TR 5 a0 R A1, R X 58 iR A 2 A ) 34
AR T R A v A BT A R A AR ) A 2
PR, 3% ] B 2 5 ) i O 22 57 5 0 R R OG22
— AR LU W E 5T b R B B R ) TR A B R
EPERERR AN R O R R AR 2 R, £
ARE (2013) WFSE T MERE 05, & A 22 H B ir
FVBE - ZUbE | BRZS0E A0E H B AR AR
T A PERATR P FLPEEE IR 10 AL R, B R
POAE &t e, SR IR WFGT 45 R A 2, 5
MRENRSE (1998) H HPLC Ml f3 K A ik Z b 1-

BRTRLAF A . D-7 25058 A D=2 LB 2 A%, MR M 2 0 R
L-Fa[ A L-F =0 D-H @4 D2 FLBE A D-2
FUBERE R ZH 1, A0 05 45 (2015 ) K PRBE A rp AR i |
HIERE UM I S H g R, B EEAE (2010) &
4 22 /N B 53 P FUBE RS IR |, IX S5 AR F 5%
SERA 225 XA g SRR AN AN ] 2
PO EAR, o i FBOR RS54 6

— M 2 2 A BT Y ik R AR
T (HPLC) A (3 (GC) B <M (03— 1 Bk
FH(GC-MS) AR (05— 335 B¢ ] ( HPLC-MS) 2,
HPLC \GC ZHH 387 7 vk (A Jeik 58 AR 4l
SYHEYE, AR AR 4l bR o i — — X BR, GC-MS £
TAAE S R AR R A BT R RO T A G e
SR PO, AT ) I 58 R DU A 4 19 0 B LSS S
SIS F T 22 4100 TR & 0 R VA 43 16 e P 0 o
Br, H RSO AR & (5K Ha%E,2013) ,HPLC-MS HHi7E
HEY 22 W53 M LR A D | S % A B 10 AS I
B MIAEFE R KA 20 A SR A oy R A,
e ] GC-MS 2 2 1k Ko it , (B 245 Ko 19
J, ANRE ELEAE &, R T 00K 22 W [ A oy &5 /) B
I ELG AT A o ¥5 %, o Ak sE AT AR W (M bk
4,2010) , HIL, ASHIF 55 N H = 9 £ TR 7K il 2 0
LR ELEAL AT A IS AT GC-MS 43 BT 224 rh Bl 21
B, AT A AR R B RN TR BT AR AT AR
VERMELS ARRBE 5y 77 A SR e | o 28 P e ok
RIXE , ASHHFE Hf LABR 1 S5 AT A 0 A L 06 F [ A0
R R ATT AR 1) MR WS ) AR X R, JR45 6 NIST 4%
JE X RRHEA T 7 1 o i AT, A 4 SR TR v, A
FENEZHEA N GC-MS S ATt T P A 8 K
W25 FB

B 1 UK ) B % A A PR A A T, R
AL A R 2 T R AR o S T BT
PLAFRE , VR AR, ELA 0 ] s W s B
0] DAL PR 8 A TS S04 I T 0 A R,
BiETT 55 MBS A DG A (23 LR, 2006)
HE PR RR R SN DA Y R & BRI
(Sherlock ,1962) , Ui B R i < A HATAE R D BE 7™ i
FHESM TS, AR HE T AT 2 AR i
XSRS 22 57, 3 L A A o 22 5 1Y R
B, AT RE S 13 KSR RTERRA L, HTE
HIX 0] 3 22 SR Ak, SR K AN S bk (
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