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Abstract: Objective To determine the monosaccharide composition of polysaccharides in different Cordyceps powder preparations
by capillary zone electrophoresis (CZE). Methods The orthogonal experiment was used to optimize the total degradation
conditions of the extracted polysaccharides; The monosaccharide composition was determined by CZE method using
1-phenyl-3-methyl-5-pyrazolone (PMP) as a derivatizing reagent. The electrophoresis conditions were as follows: uncoated fused
silica capillary column (70 cm > 50 pm i.d., effective length was 61 cm); 40 mmol/L borax solution (pH 10.1) was used as the
running buffer; The detection wavelength was set at 245 nm; The operation voltage was 13 kV; Hydrodynamic pressure injection was
employed (10 cm <8 s). Results The optimum hydrolysis conditions were as follows: 1.0 mol/L sulfuric acid solution, hydrolysis
temperature 100 ‘C, and hydrolysis time 5 h. The common monosaccharides of polysaccharides in Xinganbao Capsule, Bailing
Capsule, Zhiling Junsi Capsule, and Jinshuibao Capsule were xylose, glucose, mannose, and galactose, but the content was different.
The monosaccharide components contained in the polysaccharides of the four preparations were basically the same as those of the
Cordyceps sinensis, and monosaccharides included xylose, rhamnose and glucuronic acid which were not reported in Cordyceps
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sinensis were detected. Each monosaccharide had a good linear relationship with the concentration range of 0.01 to 0.20 mg/mL, the
limits of detection (LOD, S/N = 3) and the limits of quantification (LOQ, S/N = 10) ranged from 0.205 to 0.397 pg/mL and 0.684 to
1.323 pg/mL, respectively. RSDs of the precision test were 0.8%—3.6%, RSDs of the repeatability test were 2.7%—4.7%, and

2.8%—4.7% in the stability test. The recovery rate of the method showed that the mean recoveries of glucose and galactose ranged
from 96.1% to 99.8% and 95.1% to 99.6% respectively, and RSD values fell within 1.0%—2.0% and 1.5%—1.9%, respectively.
Conclusion The method is fast and efficient, and provides a reference for the improvement of quality standard of Cordyceps
powder preparations and the intensive study on the substitution of Cordyceps powder for Cordyceps sinensis.

Key words: Cordyceps powder preparation; Cordyceps polysaccharides; monosaccharide composition; capillary zone electrophoresis;
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*1 HERHSHEEREZRIEZITSE
Table 1 Orthogonal experiment results of degradation of
Cordyceps powder polysaccharide

RIS A/mol-LY)  BIC Ch D(@x%E) Y

1 0.50 (1) 80(1) 3(1) 1) 4.69
2 0.50 (1) 02 40 ) 6.75
3 050(1) 100(3) 5(@3) 3) 10.40
4 0.75 (2) 80 (1) 4(2 3) 6.39
5 0.75 (2) 90(2) 5(@3) 1) 8.42
6 075(22 100(3) 3(1) ) 10.39
7 1.00 (3) 80 (1) 5(3) ) 7.62
8 1.00 (3) 20(2) 3(1) 3) 8.66
9 1.003) 100(3) 4(2) 1) 11.13
Ki 21.84 18.70 23.74  24.24

Kz 25.20 2383 2427 2476

Ks 27.41 31.92 2644 2545

R 5.57 1322  2.70 1.21

*2 EXRWHEDRES
Table 2 Results of orthogonal experiment variance analysis

WERIE PR HBE F1E BEM
A 5.244 3 2 213510 P<0.05
B 29.614 8 2 1205706  P<<0.01
C 1.364 4 2 5.5550

D (IR %) 0.2456 2

F0'05(2, 2):].90 Fo.01(2, 2):990
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T3 S HhEBEIERLLMELEYISIE. HEFRE (. LOD F1LOQ

Table 3 Linear regression equations, correlation coefficients (r), LOD, and LOQ of eight monosaccharides

Pk A EVE Wiy LOD/(pg-mL™1) LOQ/(ng'mL ™)
Xyl Y=0.021 X+0.110 0.999 5 0.234 0.779
Ara Y=0.023 X+0.131 0.999 4 0.205 0.684
Glu Y=0.012 X+0.106 0.999 0 0.374 1.245
Rha Y=0.015 X+0.096 0.998 5 0.397 1.323
Man Y=0.019 X+0.111 0.999 5 0.288 0.959
Gal Y=0.023 X+0.114 0.999 5 0.247 0.822
GIuA Y=0.020 X+0.093 0.999 5 0.330 1.101
GalA Y=0.023 X+0.094 0.998 9 0.329 1.096

Mo 52 pE U T AR 5 P bR AR BB ) RSD {
N 2.8%~4.7%, 15t IR AR TE 8 h AT E .
253 FEREIKRRIRE BEKERE (S
171211) A N T BRR 22 B VR 2T, RS FREL 2.0
g HHATIRE A & EIURIGHR 1 mL 3% _FdR ik 2614
Fefi, A% 5 mL &EHEH, A 5 mg/mL fi ks

W 03mL, KER, B, fTASEMEHIER.
DL EES Glu 1 Gal ARETE. . K3
KRR E . Glu B ENCER N 96.1% ~
99.8%, RSD Jy 1.0%~2.0%. Gal fJF-3[EUs R Ky
95.1%~99.6%, RSD ¥ 1.5%~1.9%. J7i%HIUHER
JEAEY/I
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Fig. 1 CZE spectra of monosaccharides standard derivatization solution (A), Xinganbao Capsule (B), Bailing Capsule (C),

Zhiling Junsi Capsule (D), and Jinshuibao Capsule (E)
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Table 4 Monosaccharide composition and content of polysaccharides in different Cordyceps powder preparations

iR ()

FEZH B (mg K

Xyl Ara Glu Rha Man Gal GIuA GalA

OAFE I (18150601) * 0.24 3.92 — 0.68 3.38 — *
OAFE i (18160605) * 0.15 4,53 — 0.76 3.36 — *
OAFE e (18171006) * 0.22 4.46 — 0.77 4.07 — *

HA K% (130910 0.15 — 9.63 0.23 2.65 3.04 — —
HARH (1711301) 0.10 — 11.00 0.23 2.91 461 — —

HA % (1806316) 0.11 — 9.10 0.13 3.19 3.77 — —
ZRE L (022180103) 0.43 0.31 20.30 * 1.03 2.73 * *
ZRELKTE (022170102) 0.28 0.38 18.55 * 1.21 2.39 * *
ZRELHE (022170604) 0.25 0.36 21.10 * 2.23 2.92 * *
SKERH (171248) 1.14 1.16 7.50 0.16 2.53 11.00 0.14 0.35
SKERH (171154) 0.62 1.51 6.11 0.29 3.24 8.98 0.29 0.87
SKERH (17121D) 0.78 1.77 7.81 0.31 3.04 9.90 0.28 1.23

*FOR T RE], ERRE T s — R E

* monosaccharide can be detected but can’t be used for quantitation; — not detected
R, ATREA S SRR RS, HoCERTP SRR Cordyceps  sinensis  polysaccharides:  Mycelial
1% 2 PR S BRI 4 FhiEEch £ 0 1) BpE 2 fermentation, isolation, structure, and bioactivities: A

BCRT DA, HORLTER ) 5 A B B B b
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Rha, % R 1§ 22 /R FEAG/K F IR FE PR H T GluA,
XA A B E R i R WARIE Y . AREE SV
LR N R IR A HUR R A AT 98 DA R
oy LR ) o A R AL — € S % .

MRPETS H I B2 B, 7T DA X 4 i) 771 o
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BERAAE LR, RN L R Rk ) R

TEZRBERERGMEG R FR, EOFERE.
FIA AN K R LA Rib A7 7E,
Rib AT RNA 1, S AR A BAL 5
TR ) B Ry P, HEN B2 AS 2t B ) 22
BT O, PRIASEIR R X Rib AT —
B, A SR Il R ARy BE IR AN LR
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