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Effect of sulfate modificate on the structure and antioxidant

activity of jujube polysaccharide
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Abstract: Objective: This study aimed to explore the relationship
between the structure and antioxidant activity of purified red date
polysaccharide ZJP-1 and sulfated red date polysaccharide S-ZJP-
1. Methods: Using remnant jujube as raw material, jujube poly-
saccharide (ZJP-1) was purified by hot water extraction, and
then separated by DEAE-52 ion exchange chromatography and
Sephadex-200 dextran gel column chromatography. Thereafter,
red jujube polysaccharide sulfated derivative (S-ZJP-1) was
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obtain through chlorosulfonic acid-pyridine sulfated modification.
Results: Both ZJP-1 and S-ZJP-1 are composed of three monosac-

charides: glucose, arabinose, and galactose, but the ratios are

different. The two polysaccharides had characteristic absorption
peaks of polysaccharides, and S-ZJP-1 had characteristic absorp-
tion peaks of sulfate groups, indicating that the sulfation modifi-
cation was successful. No triple helical structure was found in
ZJP-1 or S-ZJP-1 , while a sheet-like structure was detected. The
results of the activity test confirmed that the polysaccharides ZJP-
1 and S-ZJP-1 had significant scavenging activity on DPPH free
radicals with reducing ability. When the mass concentration of the
two kinds of polysaccharide was 0.5 mg/mL, the DPPH free rad-
ical scavenging activities were 40.4% and 47. 6%, and the
reducing ability is 0.419 and 0.531, respectively. Conclusion: The
sulfate- modification jujube polysaccharide has higher antioxidant
activity and is a good natural antioxidant.

Keywords: jujube; polysaccharide; sulfation modification; struc-

tural characterization; antioxidant activity
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Table 1 The quantitative composition of the monosac-

charides of ZJP-1 and S-ZJP-1 %
FE i LFLBEREER  BTRLAAE L GikaL
Z]P-1 1.42 22.64 3.56 68.78
S-ZJP-1 0.98 18.44 2.45 46.35

&2 ZIP-1f1SZIP-1 WEKIER
Table 2 Physical and chemical indexes of ZJP-1

and S-ZJP-1
FE b AR BHER/ % BEARSE/ %
ZJP-1 — 78.50+0.562 55.5040.64"
S-ZJP-1 0.45 3.1740.06° 2.500.04"

T AT EER [ #RR 22 57 .3 (P <C0.05),

31



32

E#i# 3 FUNDAMENTAL RESEARCH

Ul
Ttansmittance/%
)

[=)

80 82.47

70

iR ‘ ‘ ‘ 1 0067
4000 3500 3000 2500 2000 1500 1000 500
Wavelength/cm™
B 1 ZJP-1 4= S-ZJP-1 #y4rsh kit

Figure 1 IR spectrum of ZJP-1 and S-ZJP-1
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Figure 2 NalO, standard curve of ZJP-1 and S-ZJP-1
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Figure 5 DPPH clearance of ZJP-1 and S-ZJP-1
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