P E R R 2019.24(12) :53-61 http: // zgnydxxb. ijournals. cn
Journal of China Agricultural University DOI:10. 11841/j. issn, 1007-4333. 2019, 12. 06

AEXRBRERERLSENEERTER

BRL HER EFLE' KHEa
(1. FH K2 Rl 2g2zp, )1 750021 ;
2 FHAR THEEARBIR AL TE RR 750400)

W E Ay ARAE AHNBARE FRAFLEA IS FARAELAZIRXKRKRZAMRE S B P EBE RSO £ 5,
% K 3B R R IR, R A DEAE-cellulose52 #v HW-55S 4 & 2h4k , Al A GC-MS % 2 5 35 R 5 3047 £ 45 09 £ 45 R 4
SRR, EREARA . DARAELERRETMSBRESANA . E@BA 1.795%, KR A 1.504% , F 3 A 0.999% , &k
BACH 0.956% 4 S AE4 F M HERIR A A S BA>FTHRAS>KRA>RABAR, DRFAEYR IS L
DEAE-52 & E#7,34 33 1 AP BREAS JuO)Ff 3 ABRELA S Ju-l Ju2 Jud) AP Ju2 £ FH A REH.LAAR
EEBOITEHXABREIBE. RINESBEES>OREFRFEEZRFEE. DRRALUREHANEHLETRAS R
Al ZFHER,Ju0f Ju3 B A ERB YRS Jul BHARRE YRS Ju2 A5 AFAATRS., HRA
ERAREAHFSHEAAT 0 FIRFATHELERL . HIBRLC BRI . HEEFABRSTRIK. A REA
RENISTHERZ® REHANEBTPELALE EEB . NEBRR A FIABER, AR, AR EEZIXKE
RESHBETEBR> MU 2L RSFEZTRAS TR M EFRKX,

KEW R ARER; S8 £HERY

FESES  QI46.3;5665. 1 XEHS 1007-4333(2019)12-0053-09 XEERERE A

Analyse on monosaccharide composition difference of
polysaccharides in different types of Ziziphus jujuba
Mill cv. Lingwuchangzao

ZHANG Yingcai', SU Weidong?. CAO Jinxia' ., CHAI Yahong'
(1. College of Life Science, Ningxia University, Yinchuan 750021, China;
2. Ningxia Jujube Engineering Technology Research Center, Lingwu 750400, China)

Abstract In order to analyse the differences of monosaccharide composition of polysaccharides in four different types
mature period fruits of the big-fruit type, the inermous type.the early maturity type.the ordinary type of Ziziphus jujuba
Mill cv. Lingwuchangzao, the water extraction and alcohol precipitation method was adopted to obtain the
polysaccharides, which were subsequently purified by DEAE-52 cellulose column and HW-55S gel column, finally GC-MS
was used to analyses the monosaccharide composition of purifed polysaccharides in fruit. The main research results
showed that: 1) The obtaining ratios of crude polysaccharides of the ordinary type,the big-fruit type, the early maturity
type and the inermous type fruits were 1.795%,1.504% ,0.999% and 0. 956 % , respectively, the order of crude
polysaccharides contents in different types fruit from high to low was the ordinary type,early maturity type, big-fruit type
and inermous type.2) The crude polysaccharides in different types fruits were fractioned respectively to be one neutral
fraction (Ju-0) ,and three acid fractions (Ju-1,Ju-2,Ju-3) by DEAE-52 cellulose ion-exchange columns,and Ju-2 had the
highest contents, this indicated that the main components of polysaccharides in fruits were acid fractions, but the mass

and yield of the four polysaccharide components had significant differences. 3) The contents of refined polysaccharide in
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different types fruits were significantly different between different components, the contents of Ju-O and Ju-3 were the

highest in the ordinary type fruit,the content of Ju-1 in the big-fruit type fruit was the highest and the content of Ju-2 in

the early maturity type fruit was the highest. 4) The contents of arabinose, galactose and rhamnose were higher,

followed by the glucose, and the contents of mannose and xylose were the lowest in the refined polysaccharides of

different type fruit,and there was no fructose in polysaccharides, the refined polysaccharide in different type fruits also

contained the ribose, fucose, glucuronic acid and galacturonic acid compared by NIST mass spectrometry library. In

conclusion, the monosaccharide compositions of the polysaccharide were similar in four different types Ziziphus jujuba

Mill cv. Lingwuchangzao fruits,but the compositions and contents were significantly different in different polysaccharides

component.

Keywords Ziziphus jujuba Mill cv. Lingwuchangzao; different types; polysaccharides; monosaccharide composition
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Table 1

Regression equations of standard monosaccharides

P o 5

Monosaccharide

(5] )= 77 e

Regression equation

R E(RD)

Correlation coefficient

BT hLAFTHE (Ara) Y=—1.14X10"+1.54X10" X 0.999 9
. ZEH% (Rha) Y=—3.96X10°+7.27X10°X 0.999 9
AHE(XyD Y=—4.04X10"+8.63X10° X 0.999 6
H # B (Man) Y=—4.25X10°+6.58X10°X 0.999 7
A FLBE (GaD Y=—7.81X10°+1.35X10" X 0.999 8
i (Glo) Y=—2.49X10°+1.20X10" X 0.999 6

TE: X B R E  me/mL; Y. W B

Note: X ;: Mass concentration, mg/mL;Y ; Peak area.
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Fig. 1

Elution curve of crude polysaccharides in the different types fruits by DEAE-52 cellulose chromatography
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Table 2 The mass and yield of four parts of crude polysaccharides in

different types fruits by DEAE-52 cellulose

5 5 A

Measuring

The ordinary type

KARA
The big-fruit type

items Ju-0 Ju-1 Ju-2 Ju-3 Ju-0 Ju-1 Ju-2 Ju-3
& /mg 5.1d  6.1c¢ 12.3a 9.4b 3.7d 5.6¢ 11.6a 8.8b
/R % 8.5d 10.2c¢ 20.5a 15.7b 6.2d 9.3c 19.3a 14.7b

R pEg e

I i F

The inermous type

1

The early maturity type

Ju-0 Ju-1 Ju-2

Ju-3 Ju-0 Ju-1 Ju-2 Ju-3

JifE/mg 3.5d  4.4¢

/R % 5.8d 7.3¢

10.9a 8.4b 3.5d 5.8 ¢

18.2a 14.0b 5.8d 9.7 ¢

10.4a 9.2Db

17.3a 15.3 b

T AT BT 5 R TR 508 3R TA] — 26 R 4% 2R 9oy 0] 22 575K 0. 05 BFEKF . Ju. MY, TR

Note: Different letters within the same row represent significant differences at 0. 05 level between the

four parts of polysaccharides in same type. Ju refers to polysaccharides fractions. The same as

below.

2.2.2 REM S ML R
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=2 208 > AR > T # b o R Ju-2 A
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Horpr R Ju-3 WA AR, KR A Ju-3 WA H
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2) X Ju-0 2 By iz A7 B 5 o Oy R b B > R
SR > LR > 1 5 R RS M R BB S R R
A 3R 7 > 365 A > R > R R ) A
o0 M 5 Y > AR Al A > ORI > SRR A H R
W B et Sk R A > A0 ) IR b U > 5 A > LR
AW QA TR A, B ARG, BFXF Ju-1. B
FEAUAE 2 L 25 2y o 3 5 A2 > A0 R Ak A > K
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IR b Y > R R A R i Ok i e A > KR
A= R > A 3R A s H R B o AR b
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Table 3 Monosaccharide composition and content of refined polysaccharides in different types fruits mg
B 5@ A The ordinary type KA The big-fruit type
Monosaccharide Ju-0 Ju-l Ju-2 Ju-3 Ju-0 Ju-l Ju-2 Ju-3
BTHLACI B Ara 0.0495a 0.0655a 0.0489a 0.0724a 0.0641a 0.0546a 0.0671b 0.0462Dh
R 20 Rha 0.0323b 0.0422 b 0 L0681b 0.0276c¢ 0.0366b 0.0712a 0.0664a
ABE Xyl 0 0.003 9 e 0 0 0.002 5 f 0 0.004 7 e 0
H %4 Man 0.0050d 0.0070d 0.00654d 0 0.006 0e 0.007 1d 0 0
LFLBE Gal 0.0352b 0.0636a 0.0375b 0 0.0325b 0.0517a 0.0549c¢ 0.0392c¢
A Gle 0.0140c¢ 0.0168¢c 0.0136c¢ 0.0205¢ 0.0119d 0.0147c 0.0146d 0.01314d
% B Rib — — - - - - — —
H WM Fuc - - 0 - - — — —
HEPEEEZ GlcA 0 — 0 0 0 — — —
EFUBERE IR GalA 0 — 0 0 0 — — —
g HfIE b The inermous type FL# R The early maturity type
Monosaccharide Ju-0 Ju-1 Ju-2 Ju-3 Ju-0 Ju-1 Ju-2 Ju-3
FIHi A 4% Ara 0.0776a 0.0604a 0.0660b 0.0497b 0.0620a 0.0528a 0.0783a 0.0459a
FZ2 8 Rha 0.0337b 0.0362c¢ 0.0800a 0.0908a 0.0289c 0.0344c 0.0507b 0.0471a
AR Xyl 0 0 0.0056 ¢ 0.00444d 0 0 0.004 9 d 0
H# W Man 0.0054d 0.0072e¢ 0.0518c 0.0055d 0.0045e¢ 0.0056 e 0 0.004 4 d
LFLHE Gal 0.0378b 0.0581b 0.0171d 0.0419b 0.0347b 0.0464b 0.0536b 0.0367b
HEWE Gle 0.0133¢ 0.01324d — L0177¢ 0.0124d 0.0137d 0.0152c¢ 0.0136 ¢
#%#E Rib — — — — — — — —
H M Fuc - - - — — - — —
HIAPERERR GlcA 0 — — — 0 0 — —
IR GalA 0 — — — 0 0 — —

I B S5 R R 8 3R Ab FR) 22 53K 0. 05 3 K. “— "R B fE e (R R AT i o

Note: After the same column number, the different letters between the treatments reached a significant difference at 0. 05 level. “—

Indicates the existence of monosaccharide but not quantitative.

= LA 5 A R Dy AR SR b B > 5 5 A >
DRI = LR 5 2 0 5 8 O AR kAL > R
B> FLAY 5 AL b B P FU0E 5 A 0 B
1 A > AR A Y > B A > R A R LT
AR Al R AR R R AT B RN Sy AR A
B> FLETY s AR UAE A T B AL B rp, B B
RAK .

330 38 Y 1) TR AFURE B2 R B R
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KKK Ju-1>>Ju-2>>Ju-0, A MR TE Ju-1 HAETE

=R &3 N SRR DN TR S) s =
¥R Ju-2>Ju-0>>Ju-1>>Ju-3 5 K AL AU AT L 28 (1) B
RS R RN R Ju2>Ju3>Ju 1> Ju-05 KA A
4 2 LB R B R () o LB L AR S RN
Ju-2>Ju-1>>Ju-3>>Ju-0; K 5L Y 1) 4 75 4 1A ) 1R
AR H 8 0 R FLBE S = RN Jul > Ju-2>
Ju-3=>Ju-0 5 KR AU AHE | H 58 0 A 2R 1k A )
ARBEALAE 2 Do i AE e & 5 KR/ 3R Ju-2>
Ju-0.Ju-1>Ju-0 Fl Ju-2>>Ju-3; 2l iR £k 7Y (%) BT ir
& R/ R Ju-0>Ju-2>Ju-1>>Ju-3, BB
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(£ 3,

3w it

Ty fig 22 W 1 B2 BUH SR FH #OKIR 3295 L DUIRIIE
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i) 22 5 1) 43 B3 2l Ak, i B 22 8 b SO 43 F 5 45 2R
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BT LA B S A YT . AR 56 4 G Al A R
HARL BB T Y — 20, b T 2T B L L 2
25 A8 R 2B BT 1 S (Y WIS B T

AR5 N = 98 2 R K i 43 G ARG T 2 B
Xt 22 M K A 0 R R e AR AT A S L A AR B
RAESY AE T GC-MS 43 #7 KG il 22 B 45 9 43 b 2 b
RO o AT A A AR R A B R T AR AT A )
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