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Analysis of polysaccharides characteristic, monosaccharide composition and
xylitol content of Lycium barbarum
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Abstract: Objective To establish a method to jointly analyze the polysaccharides characteristics, monosaccharide
composition and xylitol content of Lycium barbarum. Methods Lycium barbarum polysaccharides were extracted from
dried Lycium barbarum fruits by water extraction and alcohol precipitation, and then the extraction rate was calculated.
The gel perme-ation chromatography-refractive index-multi-angle laser light scattering method was developed to determine
the molecular weight and molecular weight distribution of Lycium barbarum polysaccharides. The extracted Lycium
barbarum polysaccharide was hydrolyzed into monosaccharide by trifluoroacetic acid, and a high-performance anion-
exchange chromatography-integrating pulse amperometric detection was used to survey and evaluate nine kind of
monosaccharides such as arabinose, rhamnose, galactose, glucose, mannose, fructose, xylose, fucose, ribose and one
type of xylitol. Results This method was used to detect 10 batches of Lycium barbarum from Ningxia region. It was found
that the yield of Lycium barbarum polysaccharide was between 1.86% and 3.21%. The average molecular weight of 10
batches of Lycium barbarum polysaccharides was between 9.12x10° ~ 3.65x10° Da. It was found that the order of
monosaccharide and xylitol content from high to low was arabinose, glucose, rhamnose, galactose, mannose, fructose,
xylitol and fucose in 10 batches of Lycium barbarum detected by ion chromatography. Conclusion This method to determine
average molecular weight, monosaccharide composition and content is more comprehensive, objective and accurate than the
detection method in the current quality standard. This study may provide technical reference for establishing the quality

control method of Lycium barbarum polysaccharide.
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Table 1 The eluent elution gradient program
A 8] /min n i ’(5%];1&1/% C
0 8 92 0
5 8 92 0
15 90 10 0
20 0 10 90
2 &R
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K, 28 Astra V3R 20 A1 B AT A5 0 49 7 4 DA K 4y
MR, 104 T E "ML Z RN 1.86% ~
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Table 2 Yield and molecular weight distributions of Lycium barbarum polysaccharides

F5 7= HL Mfdia/g  ZRE/g "2/ % M, /Da M /M, ¥ 42 /nm
1 TH 15.109 1 0.280 6 1.86 9.12x10°+7.33%10* 1.42+0.95 127.21+1.53
2 TH 15.069 5 0.380 4 2.52 2.58x10°+1.97x10° 1.53+0.67 131.12+2.48
3 TR T 15.074 2 0.290 0 1.92 2.11x10°+1.84%x10° 1.24+0.13 129.63+1.74
4 TEE 15.044 9 0.473 5 3.15 2.88%10°+2.36x10° 1.38+0.23 133.78+1.23
5 TR 14.994 0 0.2810 1.87 1.59x10°+9.41x10* 1.29+0.19 129.81+1.66
6 THEH D 15.034 1 0.483 2 3.21 3.65x10°+2.52x10° 1.32+0.08 131.44+2.31
7 TR 15.027 0 0.278 9 1.86 2.60x10°+8.22x10* 1.48+0.41 129.68+3.58
8 TEBN 15.052 4 03205 2.13 3.09x10°+3.28%10° 1.57+0.26 132.49+4.72
9 TH 15.084 5 0.360 1 2.39 1.98x10°+4.19%10° 1.26+0.12 127.62+2.89
10 TH 15.030 4 0.403 7 2.69 1.81x10°+5.51x10° 1.43+0.10 130.66+1.57
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Figure 1 Typical GPC-RI-MALLS chromatograms of sample
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Table 3 Linear equation, correlation coefficient and limit of

detection

Z K 2R e MRFE KR/ (pg/L)

By iz A1 ¥=0.040 6x+0.504 6 0.995 7 10
2l ¥=0.025 8x+0.128 5 0.997 6 20
7L y=0.045 2x+0.362 1 0.998 2 10
A y=0.055x+0.745 0.995 3 20
H b y=0.035 9x+0.141 7 0.995 6 50
B y=0.014 6x+0.033 7 0.996 7 100
N y=0.013 5x+0.453 7 0.997 8 20
R y=0.040 46x+0.328 9 0.996 7 2
R y=0.021 46x+0.178 4 0.996 7 100
Al B y=0.008 5x+0.128 7 0.997 0 20

2.2.2 JTENIEE RUE SR

TR B b 1 V5 W% SR R A 6 U, TN 0 i 0
IR LT A(SE/ N ey N S TR AN
W R AR AR OB O i R RN A I TR
LN 5 (L 1) R R o 9 Al 22 , 43 591 F 2. 08% .3. 67%
3.54% . 1.47% . 2.25%. 1.06% . 2.93%. 3.05% .
1.77% 1. 54% 4% 1. 2. 1 50 J5 2 4 5 K fig A e £
BFERE SR (985 1), 4307 0.2.4.5 .8 h #4710 % , 1154
%W TH PR A RSD A 1.78% ~ 4. 03%., VA |45 3
W J7 1k (0K 5 B AR PR A, AT ] T A AL 2 8K



AR AR

—660—

CHINESE JOURNAL OF FOOD HYGIENE

20224E%0 34 55 4 W

it S5O Tl B RN AC B B A 43 A o
2.2.3  Jhw EDCR 5L

DLV & B T B AL AR (5 1), R
s A 3 40 SDHS % A& BT R AP B L B k7L

Wl HIATRE H B MR R AR A B A AR
FOTR A X BBV W, H% 1. 2.1 J5 WAL BRE S, RN
JEIHEE 8 Fh 2 Y Mk S RSD, &5 W36 4. &
[ SF- 24 [BLSCR YL T AE 90% ~ 110% ,RSD < 2%,

4 MR E
Table 4  Test of recovery

W &/ pg

K Fefh i/ pg A/ g n 5 3 SEH R /% RSD/%
IDER(ER 22.38 11.09 34.77 34.37 35.19 103.90 1.18
A= 56.23 28.57 80.84 80.73 80.98 95.34 0.15
RER 47.54 23.66 70.78 70.99 70.05 99.17 0.70
i 2 120.54 60.54 180.11 181.05 182.07 100.00 0.54
R 139.68 70.98 201.09 202.54 200.67 95.62 0.55
vk 14.47 7.12 20.01 20.39 20.77 94.44 1.86
R 3.02 1.59 4.43 4.54 4.58 97.98 1.72
AR 5.23 2.55 7.08 7.18 7.32 92.46 1.68
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Table 5 Determinations of monosaccharide and xylitol content in 10 batches of Lycium barbarum

[ o/ %

A M EoR ek B Rk b b 2 b M =gy
1 0.03+0.000 11 0.14+0.001 7  0.35+0.001 5  0.29+0.004 4  0.09+0.001 1 0.87+0.0058 0.75+0.011 0.02+0.000 21  2.53
2 0.03+0.000 26 0.14+0.001 5 0.36+0.0054  0.31+0.003 5 0.09+0.001 0 0.77+0.006 9  0.88+0.012 0.02+0.000 18  2.59
3 0.03+0.00023  0.15+0.001 9  0.33+0.0026  0.30+0.0022  0.10+0.001 2 0.86+0.007 3  0.76+0.010 0.03+0.000 28  2.56
4 0.03+0.000 34 0.20+0.002 1 0.41+0.006 2 0.40+0.004 7 0.15+£0.0012  0.98+0.009 1 0.88+0.012 0.03+0.000 22  3.09
5 0.04+£0.000 28  0.24+0.0020  0.43+0.004 4  0.42+0.004 0  0.18+0.001 4 1.05+£0.001 7 0.98+0.014 0.04+£0.000 25 3.37
6 0.05+£0.000 36  0.24+0.001 9  0.41+0.0029  0.40+0.0033  0.17+0.001 1 1.02+0.001 1 0.98+0.013 0.03+0.000 28  3.29
7 0.04+0.000 24 0.15+0.001 3 ~ 0.48+0.003 8  0.38+0.0024  0.11+0.001 0  0.98+0.008 5 0.99+0.010 0.03+0.000 19  3.15
8 0.03+0.00057 0.17+0.001 2 0.47+0.003 7 0.37£0.0019  0.11£0.001 0  0.99+0.008 2 0.96+0.009 4 0.03+0.000 20 3.12
9 0.03+0.0004 5  0.13+0.008 3 0.39+0.002 8 0.34+0.001 2 0.86+0.005 1 0.89+0.007 6  0.10+0.004 6 0.02+0.000 19  2.75
10 0.03+0.00029  0.14+0.007 5 0.36+0.0032  0.35+0.0059  0.90+0.007 6  0.94+0.007 7 0.10+0.006 5 0.03+0.000 24  2.85
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Figure 2 Chromatogram of various monosaccharide
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