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Monosaccharide composition of polysaccharides in Ziziphus jujuba
Mill cv. lingwuchangzao fruit

ZHANG Ying-cai, CHAI Ya-hong, CAO Jin-xia
( College of Life Science, Ningxia University , Yinchuan 750021, China)

Abstract: The fruit of Ziziphus jujuba Mill cv. lingwuchangzao in different developmental periods was used as mate-
rial to study the change of polysaccharides content and monosaccharide composition, using methods of hot water extrac-
tion, spectrophotometry and gas chromatography — mass spectrometry. The main research results are as follows: the crude
polysaccharides in Ziziphus jujuba Mill cv. lingwu-changzao fruits of different developmental periods were extracted by
hot water extraction, the crude polysaccharides obtaining ratio is different, the crude polysaccharides obtaining ratio in
the early bulking period is 0.778% , the rapid enlargement period 0.865% , the coloring period 0.983% , and the fruit
maturation period 1.795% . The crude polysaccharide at different developmental periods was fractionated to four fractions
(Ju=0.Ju-1.Ju-2.Ju-3) by DEAE - 52 cellulose ion-exchange columns, and was purified to be refined polysac-
charides by HW — 55S molecular size exclusion chromatography. Finally, the refined polysaccharides in the different de-
velopmental periods of Ziziphus jujuba Mill cv. lingwuchangzao were analysed by the GC — MS, the monosaccharide com-
position and content show that the contents of arabinose, galactose and rhamnose are higher, followed by glucose, man-
nose and xylose, but the monosaccharide composition and contents varied with polysaccharides component. In addition,
the refined polysaccharide in the different developmental periods of Ziziphus jujuba Mill ev. lingwuchangzao also con-
tained ribose, fuctose, glucuronic acid and galacturonic acid. In summary, the crude polysaccharide obtaining ratio and
contents present ascendant trend with the development of the fruits, and reach the peak 1.795% at the fruit maturation
period. The refined polysaccharide contents of Ziziphus jujuba Mill cv. lingwuchangzao fruits at different developmental
periods varied according to component .
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Fig.1 The elution curve of crude polysaccharides at different development periods of fruits by DEAE — 52 cellulose chromatography
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Table 1 The yield of four fractions of crude polysaccharides at different periods by DEAE — 52 cellulose
I RE 5 Jig K Hir A PRI I e SER
Measuring The early bulking period The rapid enlargement period The cloring period The maturation period
items Ju=0 Ju-1 Ju-2 Ju-3 Ju-0 Ju-1 Ju-2 Ju-3 Ju-0 Ju-1 Ju-2 Ju-3 Ju-0 Ju-1 Ju-2 Ju-3
JEi i Mass/mg 0.3 1.0 4.0 3.1 7.9 6.1 10.7 5.4 6.1 7.1 11.7 11.2 5.1 6.1 12.3 9.4
HE Yield/ % 0.5 1.6 6.7 5.2 13.2 10.2 17.8 9.0 10.2 11.8 19.5 18.7 8.5 10.2  20.5 15.7
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Table 2 Regression equations of six kinds of monosaccharides

.
PR GIEPEH RS ELE
Monosaccharide Regression equation . N
coefficient( R*)
B[S Ara Y=-1.14x10"+1.54x 10X 0.9999
258 Rha Y=-3.96x10°+7.27x10°X  0.9999
ABE Xyl Y=-4.04x10°+8.63x 10°X 0.9996
Y
H & B Man Y= -4.25%x10°+6.58 x 10°X 0.9997
I Gal Y=-7.81x10°+1.35x10'x  0.9998
AT Cle Y= -2.49x10°+1.20x 107X 0-999%

TE: X BRI (mg-ml™ ") 3 ¥V W IETAIER o
Note: X, mass concentration (mg'mL~"); Y, peak area.
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Note: In figure 1 ~ 10 : Arabinose, Rhamnose, Xylose, Mannose, Galactose. Glucose, Ribose, Fucose, Glucuronic acid, Galacturonic acid
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Fig.4 TIC map of the different components of fruit polysaccharides at different periods
*3 AEAXEMBARKKERIHES SERNBIEHB/ mg

Table 3 Monosaccharide composition of refined polysaccharides in the fruits of different development periods

[ZZNE UStYiyN ] HE e
HopEA R The early bulking period The rapid enlargement period The cloring period The maturation period
Monosaccharide
Ju-0 Ju-1 Ju-2 Ju-3 Ju-0 Ju-1 Ju-2 Ju-3 Ju-0 Ju-1 Ju-2 Ju-3 Ju-0 Ju-1 Ju-2 Ju-3
BTRLAFE Ara 0.2010 0.0714 0.0689 0.0363 0.0643 0.0555 0.0641 0.0428 0.0776 0.0797 0.0503 0.0315 0.0495 0.0655 0.0489 0.0724
FZEH% Rha 0.0766 0.0350 0.0689 0.1010 0.0355 0.0358 0.0761 0.0579 0.0338 0.0460 0.0359 0.0305 0.0323 0.0422 0 0.0681
AHE Xyl 0.0091 0.0076 0.0835 0.0031 0 0.0037 0.0070 0.0042 0.0040 0.0055 0 0.0036 0 0.0039 0 0
HEHE Man 0.0149 0.0115 0.0043 0 0.0050 0.0060 0.0091 0.0057 0.0063 0.0108 0 0.0032 0.0050 0.007 0.0065 0
o Gal 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
L Clu 0.1019 0.0608 0 0.0316 0.0400 0.0463 0.0508 0.0366 0.0385 0.0798 0.0506 0.0246 0.0352 0.0636 0.0375 0
Hii%i%E Clu 0.0343 0.0159 0.0475 0.0105 0.0150 0.0142 0.0173 0.0160 0.0141 0.0192 0.0136 0.0094 0.0140 0.0168 0.0136 0.0205
1M Rib - - - = - - = = - - = = - - = =
R Fue — — — — — — — — — — — — — — 0 —
?ﬁfﬁf@im 0 - - — 0 - = — 0 0 0 — 0 — 0 0
FALBRER 0 - = — 0 - = — 0 — 0 — 0 — 0 0

Galacturonic acid

RN R R AT 2 o Note: “— Indicates the existence of monosaccharide but not quantitative.
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