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Analysis of Monosaccharide Composition of Polysaccharides from Lycium barbarum L. by HPLC with

Precolumn Derivatization

FU Mengfan, ZHAO Yifan, YAN Weidong*
(Department of Chemistry, Zhejiang University, Hangzhou 310027, China)

Abstract: A method for the separation of six monosaccharides was established by using high performance liquid
chromatography (HPLC) with 1-phenyl-3-methyl-5-pyrazolone (PMP) pre-column derivatization. This method was applied
to analyze the monosaccharide composition of polysaccharides isolated from 10 fruit samples of Lycium barbarum L.
collected from different growing areas and 8 commercial samples obtained from different companies. With the merits of
simplicity, high sensitivity and good repeatability, the HPLC method was suitable for the monosaccharide composition
analysis and quality control of L. barbarum polysaccharides. Results showed that polysaccharides isolated in our laboratory
were composed of mannose, rhamnose, galactose acid, glucose, galactose and arabinose at an average molar ratio of
1.00:1.38:0.63:92.37:1.18:3.55. Polysaccharide contents were determined to be within the normal range for 6 of the 8
commercial samples, while the remaining ones exceed the average. The commercial samples contained 2-3 times more
glucose (in mole) than the laboratory prepared samples.
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Fig.1 PMP derivatization process of monosaccharide
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Tablel Comparison of extraction efficiencies and contents of
polysaccharides from Lycium barbarum L. from different geographical

origins (n = 3)

ZHE PR X bR

Lo i it EZ

W ﬁ%g 7 fﬁf’: W% 0% faE%
1 B 50 9.83 1.14 2.52 43.23 0.7
2 il 50 9.93 1.14 2.52 46.75 14
3 Hi 50 8.30 1.11 242 33.72 0.6
4 TH 50 6.76 1.32 2.82 47.52 0.6
5 TH 50 8.91 0.54 1.19 33.55 1.1
6 b 50 1339 1.04 241 37.60 1.4
7 Ak 50 9.46 1.42 3.13 40.10 1.6
8 TH 50 737 0.1 1.53 52.93 0.7
9 TH 50 857  0.58 1.26 58.06 1.0
10 #Hifg 50 9.46 0.98 2.16 50.53 1.0

W LT, AR F= b (0 4 5 78 AH R B2 B2 1 T 15
F WM AC 2 HESE IR A BT A, H K 2 HoiAd 2 B
PR IGTEIB AN o FL 75 MR RE b 11 22 08 $ 1% i
W, N3.13%, 0SS HIACHR S R IR AR, N1.19%.
10 fEAAD 22 B 22 B8 = B0 7E33% ~60% 2 [H]
22 kSRR

LRME G RAIAS PR 48 Je 5 S g6 B i b
st VER A Y VR 4 HE R 26 IO VR B TRC 11U 290,053 54 0.107
0.214. 0.428. 0.856. 1.284. 1.712. 2.14 mg/mLI¥¥&
W 1%1.3.4~1.3.5T A7 B R0 7 A= AL HPLC 43 #T
ANFEWR BN ES Ko ARBETAR () IR ERE
(x) ST [RI A 5 FE R 8 LR MV Bl o B A BRI T I
WRRE, WUGERE, IERESH 0 HIESRE 52 AR
AR5 SR EE A3 {55 Mg bR AR N2 SR Rk B A i 41 3
KPR, 4558 W2,

F2  6THHEMIRRMEM R

Calibration curves for six monosaccharides

o B R LeMEE R, KRR/

(pg/mL)  (pg/mL)
H v y=49.161x—0.003 8 09996  2.5~102 0.57
sy »=21.688x+0.015 3 09993 2.6~1068 178
FFLBEISRR  1=36.533x+0.007 3 09992  5.2~208 2.65
i ¥=29.594x+0.005 3 09997 535~2140  2.19
A y=46.878x+0.010 9 0.9998 28~1134  1.70

BHrfffE  1=56.676x—0.017 7 09998  2.5~101 2.46

Table 2

IXPEAEHFE I 8 L 5 5 H51.284 mg/mL I brifE 5
PR A AT AR A S5 T SRR 6 B, T SR I X R U i
Zo HEEME. RN, LAVERR. M. L.
R P18 ) A5 A 0 A A 22 20 0 9 1.96 %« 1.97 %
2.05%. 0.83%. 2.23%. 1.84%.
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B Fa B L R BAT A G RS T
4 CIRAE, BF2 hili—%F, Jte &, THE AR ARUE R Z o
HEERE. RN, LIUREREER . AN, LI BT
AFEUBE (R EAE AR O R 7 O 22 0 30l 92.65% 3.15% 2.56%
3.18% 2.85%. 2.23%.

FiEEGERHE R R SPAT RS R — HORE
(Ja'59) 6 17, KEFTENGNE, & AF &
FE3EF, AN (3) 156 Ml &, WaR3.

£3 MRESEELS (W59) KEF-Hwhamaen
Wie 5% (n=6)
Table3 Repeatabilty of the method for monosaccharide composition

analysis of polysaccharides extracted from Lycium barbarum L. (sample 9)

R HEtE SR PABRR HEN  CRAE Wk

SETHE (ngy) 229 303 219 187.76 1.39 142
IR AR (R 1% 178 1.85 1.90 0.76 2.08 1.72

[l B I 2 5% T 4 R . R B RE MURC 2 HERE  (4
59) 38.28 mg, M/KERZES mL, HIFFEMER. HEH
FRE14.55 mgH #2HE . 14.28 mg i Z2EHE. 16.77 mg2F- 7L bk
MBS . 10.29 mF-FL0E. 8.43 mgfil$ifHpE, B F10 mL
REMF, MAKEZR. B mLERERFI107.7 mg 4
BT 100 mLAF R, MK 2850, BIAS i ik TR
BARAE VA K5 E6.67 mL R VR A bR v
W, BET10 mLEERT, MAESR, RS REKR
JEIR A BRUE AW RS2 RIN3.33 mLE IR VR A AR
WA, BT10 mLAERMT, KEs, BIFEH =
WV B AR I FE % H0.5 mLFE I3 1, 43
FIIIANO.5 mLy ey AR S VR B bR fE VAR, 1%
1.3.3~1.3.5T ik Av K. ik E e . BRI E
3, TR BRI,

£4 RERNELR

Table4 Recoveries of monosaccharides from spiked sample

B FdEng  AElg W Hhng TIENR AR 2%
485 13,62, 1359, 1358 9897 047
HimE 880 9.70 1846 18.65, 18.31 99.74 177
1455 2313, 23.14. 2338 99.32 085
476 1644, 1640, 1644 10043 056
RERH 1164 952 2134, 2130, 2133 101.65 021
1428 26.19. 2610, 2590 10095 1.03
s 559 13.99, 14.02, 13.96 98.88 048
meg 54 1118 1951, 19.58, 19.46 98.86 0.5
16.77 24.94, 2520, 2530 9948 1.09
35925 108286, 108277, 108146 10119 022
HWEE 71885 71850 143425, 144401, 143051 99.85 0.97
107774 1796.19, 1780.90, 1810.87 9994 139
343 8.89, 8.93, 891 101.38 053
LARE su 6.86 1218, 12.18, 12.34 99.12 139
1029 1557, 1562, 1565 98.96 041
) 281 845, 843, 845 101.55 039
% 5,59 562 1125, 1130, 11.22 10090 075
843 13.93, 1394, 14.15 99,88 146

M ERFEEERTTUER, USREEESHILEER
PE R FR AR 22 250 /N T3 %, F 8 e TR R X A v s 22 /8
T5%, FERE IR IR RIS R E98 % ~ 102% 2 1]
Tt B PMPHE 1477 2 A6 5 238 FH - MOAC 22 08 /K A b e b
AT
2.3 Mikd 2 MK YT A AL HPLC 73 bt

500 A

400
300
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1. PMP; 2. HE&HE: 3.8 M, 4. L7
BERR: SR 6. FFUME 7. BRI BE .
K2 ResmkRmE (A) . ARHRESEKEYD (B) B
PMP#7 A il B

Fig.2 HPLC chromatograms of mixed monosaccharide standards (A)

and hydrolyzed polysaccharides (B) from Lycium barbarum L. by
PMP derivatization

2RI A, MRS 2B K R, AR
i, MG SR & B AR R RS 6.

x5 BRSEREEPERSEHWNELER (n=3)
Table5 Monosaccharide contents of ten laboratory prepared
polysaccharide samples (n = 3)

SR (mg/g)

e HEER R R WA R PR
1 2.80 1.58 488 276.53 9.56 9.20
2 143 151 262 24826 697 6.58
3 1.64 1.70 314 83.82 15.72 12.67
4 4.65 493 27.49 226.79 9.51 7.95
5 215 3.24 439 118.96 5.96 6.23
6 153 3.11 1.34 166.28 3.16 345
7 191 3.97 1.00 21643 3.10 3.05
8 235 342 4.61 127.01 6.22 6.60
9 230 3.05 221 187.98 142 146
10 1.94 3.23 2.17 248.37 3.72 3.30

e ARG 2285/ T3%

H&S. 6 LA W, RS0 EE
1.0~280.0 mg/g2 ], #Htk B il ok 2 025 & A H 3
Bl BRERE. CPRUPERERR . RMIAIHE. cEILRE. Bhoqa bl
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6 PRI PR Sy, HA AR & B, 7E50~300 mg/g
20, MRS ERT0.62%~94.74%, B HiiHBE .
FAMRZ . 6 A PR KEL N: HER
B < B3 25 B < e LW I 2 < W 0 0 < P FLBE < BT R Ap B =
1.00:1.38:0.63:92.37:1.18:3.55. M (198 A4 Lb ]
H—EER, VM K i M Ad 22 08 1 s
— E R o
#6  HRSHTRENNRGRIL (n=3)

Table 6 Molar ratios of monosaccharides in ten laboratory prepared
polysaccharide samples (z = 3)

i HENE KR CREIMEER  MIARE RS PThiebl

1 1.00 0.56 0.58 99.90 1.27 3.99
2 1.00 1.05 0.61 175.68 1.82 5.59
3 1.00 1.04 0.64 51.73 3.57 9.38
4 1.00 1.06 1.97 49.27 0.76 2.07
5 1.00 1.51 0.68 55.95 1.03 3.52
6 1.00 2.03 0.29 109.75 0.77 2.73
7 1.00 2.08 0.18 114.54 0.60 1.94
8 1.00 1.45 0.65 54.55 0.98 3.40
9 1.00 1.32 0.32 82.61 0.23 0.77
10 1.00 1.67 0.37 129.70 0.71 2.07
FHME S 1.00 1.38 0.63 92.37 1.18 3.55

T AR A /N T 3%
2.4 TR MRS 2 0 ) 220 2 B

®7 WERLZEPSESERABOMRHEL

Table7 Monosaccharide composition of commercial samples

it LERE SRR L

Pl N0% BEE 2R CRURRR WEE CRLE R
1 49.68 1.00 021 037 9520 003 0.11
2 38.08 100 0.09 0.20 10512 0.19 0.73
3 3737 100 0.06 0.18 8793 012 043
4 59.44 1.00 0.18 0.49 13823 017 L1
5 67.97 1.00 0.73 1.16 23605 005 0.89
6 96.46 100 1.14 1.96 258.14 — —
7 5171 100 0.38 1.01 12380 0.08 0.37
8 56.97 1.00 031 0.44 9380 003 0.19

Ee — ARk

8 Pl A AT 2 R 4 1. 375 7 vE D SE OB B
KM PMPHTAEA S, K HPLCIEN & 2 K fif
Vb BRI R G R, IS 10 H A
MAc 22 B8 I 0 19 & Ll dE AT L, S5 R LERT. T M
i 22 W KR = S 2L 2y R O 5 R AL 22—
| WA ER G, CPAVERERR . LI Bh AT
SEEK. HEREML. 20 3. 4. 7. SHIZHEREDH
1E35% ~60% 2 8], i % Wl (19 5 (1) & L] /87 ~ 139
CHHIMIE 2B 190.95~1.5 %) 218, J&T 1E% #id
Z RIS I 2 R R $N67.97 %,
W v T YR, (ERE A RE I 5 1 & B 2R 236.05 CH il
Mikd 2 BE2.55 £5) « TR 6 1 2 K Bk ik
100%, 3z = T 354E, #6005 (90 5 (0 & Lu 925814

CHHIMIAC ZBER12.80 f5) 2 FUBE AR R A0 B R A
M, BRIRE LS B OB RT BEFR TN T LA 414 D B4R 1)
HAt 2 HE .

3 o

ASLIAH T (P EZY (201580 R
(o 5 7 VR N T R AR IR . AT 2 B — R R
PR Z R 2 BRElE AR RN & 205, 24
29490 nmi AL E RO BE A B S R, EE
R GRS K #2280 nm) X Hi% A 8. 11 PMPRT
AL JE RTINS K250 nm, B A B R EK, Rk
¥ 2 BB 25 B S AT T

I E BT T 6 B RE CRZERE. BT abE. H
FEME. MIEIPE. AN, CEILBERRRD o WRIESCER XS
AT 22 B v SRR 2E 4 S0, ARSI T Rl R (R
ZopE. BURLAARE . HEERE. AR, eIUbE. LR
FR. AKBE. EEERE. R, RKMBIARNE. 7.
bE, MO EEET6 FhRE AT E

4 5 B

AHIF TR AL I AT A A HPLCYA 23 A 7 AR P~ M AC
ZHER PR, GTESRAE, ZJT AT EE . E A
5o JEILIGE E ] HT10 AP R A AC 22 B R 6 A
BEE R, 193] 7 IR 2 E 6 Rl E T B s R L
FFME 18 LA FKAIMIAC 2 Bl o ML )
R, RBUILRA2 SERATREASIN T DU % BE A ST oA
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