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Identification of Ganoderma Lucidum and determination of monosaccharide
composition from Ganoderma Lucidum polysaccharide in Lingxikang
oral solution

ZHANG Lian-Long, DIAO Chun-Xia“, ZHOU Hua-Sheng, MAO Zhao-Xiang,
CHENG Heng-Song, REN Hui-Na

(Wuxi Giant Pharmaceutical Co., Ltd., Wuxi 214091, China)

ABSTRACT: Objective To identify the Ganoderma Lucidum in Lingxikang oral solution and determine the
monosaccharide composition in Ganoderma Lucidum polysaccharide. Methods The samples were treated by
precipitation, centrifugation, solid phase extraction column separation, enrichment and purification. The Ganoderma
Lucidum ingredient and monosaccharide composition of Ganoderma Lucidum polysaccharide in Lingxikang oral
solution were identified and determined by folin-phenol reagent method, thin-layer chromatography (TLC) and high
performance liquid chromatography (HPLC). Results Folin-phenol reagent method effectively identified the water
soluble protein of Ganoderma Lucidum. The sample and the control medicinal material showed blue color, while
negative sample did not show color. TLC method effectively identified water soluble sugar. The sample and the

control medicinal material showed 2 spots at the same position, one orange and one blue-purple, while the negative
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sample did not show color. The content of 4 monosaccharide from Ganoderma Lucidum polysaccharide was

determined by HPLC with pre-column derivatization (1-phenyL-3-methyL-5-pyrazoLone, PMP), Lichrospher Cg

column, UV detection, isocratic or gradient elution methods. The content (mg/100 mL) of mannose, glucose,

galactose and xylose was 1.77, 124.45, 3.67 and 2.66 respectively by isocratic elution, while the content was 1.63,

128.65, 3.62 and 2.53 respectively by gradient elution. The results of the 2 tests were basically the same.

Conclusion The above methods have strong specificity, good reproducibility, and high sensitivity, which can be

used to ensure the quality of the products.

KEY WORDS: Lingxikang oral solution; Ganoderma Lucidum; identification, monosaccharide composition; high

performance liquid chromatography
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FEVRML; R 245 nm; HERERD 10 pL; AR 30 °C; 4h
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Fig.1 Color chart of Ganoderma Lucidum water soluble protein

TSR E AR, IR T AU IR
s i 2 M AR A R, (X 2 R R R U AR
PrFdiezs, @2ER—, A EM, SRR AR
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Fig.2 Thin layer chromatogram of Ganoderma Lucidum water
soluble sugar
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Fig.3 Isocratic elution mixed reference chromatogram
0.025
0.020 -
2
0.015f =
a
=} a £ A
< 0.010F s 2 g a
— N @ 0
T aQ 0
g & g S
0.005 @jﬁ 2 § %
0.000 PSRN A —E—r—rtx
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00
A} []/min

B4 SRR M G R

Fig.4 Isocratic sample chromatogram
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Table 1 Linear regression equation, correlation coefficient, linear range and method detection limit of 4 kinds monosaccharides(n=6)

EAN etk e AR ZREL(r) L MEVEF/(mg/mL) J7 A H B /(ng/mL)
H &b Y=4.2703X+27.0484 0.9991 0.5~10 0.58
Gikari Y=1.5033X+19.3017 0.9998 0.5~10 1.61
Rk Y=35.6815X+2.8417 0.9998 0.5~10 1.16
A Y=3.8489X+15.2845 0.9987 0.5~8 0.44
Fz2 XTERREEEEIRE@#=6)
Table 2 Precision test of reference substance(n=6)
U T R
HFR RSD/%
1 2 3 4 5 6
H 2 b 53017 52945 54117 51229 53025 55864 3.87
%GB 241537 250124 253016 240932 230889 241537 3.22
2L b 59548 57126 61967 56112 60123 57997 5.57
N 26127 30295 24997 25206 23113 25916 7.18
#=3 HRNEEEIRE@#=6)
Table 3 Precision test of sample (n=6)
I 17 AR
HFR RSD/%
1 2 3 4 5 6
H 88697 87245 88496 89205 81546 82564 3.89
Gikokil 290452 285413 297754 289457 301243 312478 3.33
By 37624 37229 39216 38245 36415 34569 4.31
AN 19132 16523 19614 18223 17459 18165 6.14

(4) e

FE LR AT L P9 SR RN [l A i D s A T R o 2 E
AR RS E AR, LIRS 1, #48. . &, B
0.5:1, 1:1., 1.5:1 ZE47 W& A BRI AAR IS by, BNV
BE 3R, oM. BRSPS EE. R
A dk A fE TSR 1] 0% R RSD, LR 4,
94.1%~99.3%, A5 =5, RSD N 3.98%~6.08%(F 4).
333 &L 2

P BT S5 2 ISR RET T A3 B DU, TR X RS R
R EIRE T 43 B H BR N . AR . L RLBERIANE 4 FhELl,
FRIRFNFELLR AN S, FF 15 0 HE L 0400 5 450 1 B ] — 25
(El'5. Kl 6),
334 FiEFBIE

(1) RIS R . AR . SRR By A e R

1 4 T R A TR A 0T RS T AR AR S AN [ ¥k BE A B 5
AT RE, HUREE S0 AR R mE, Moetr, 2k
JEETE . KIBRAL . REERGEE S).

(2) X B o 2 B AR

Dy A 1, ok e A E I, RS
RSD 4 3.62%~6.12%(5% 6).

(3) HEANAE % B

Jrik A 1, Hue R S AR E I, R,
RSD K 2.45%~5.36%(3 7).

(4) B

LR 1, BICRE:, S 94.3%~99.6, K,
RSD ¥y 3.99%~6.68%(F 8).

RIS, EERERY R IESH) HPLC AR, FeEdh
AR, SRS, R RIS, B AT AL
PR (R ERE . WA . CEIUR RSN, TRl
180, AWE Jy filwchli, 4> F iR 150, BEATZME 5>+ Kk
PEZE AR, ToikarE . 2 N 2 B DL o B
FERERE Cig A1 R BRI 73 RO B2 22 . RIS 7R 22 K6
7% LB A A% RABUE AR AR R), ANiE AR T,
FARREH TR e

RSP B A LA R, A2 B PMP iR SR
JREATATAAR RO, A ) BT S A LR
PMP ZEGRMEFINRSM N, SHREEAS G R, 74T
AR, H R 7, R 4 Fheppis st
b B, ez itz FAR, s BEEcr.
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Table 4 Recovery of 4 kinds monosaccharides
[T %
SR S35 (B R /% RSD/%
=
H &b 93.7 98.2 96.3 108.8 94.5 97.2 99.7 94.5 103.2 98.5 4.97
ikt 98.5 96.3 102.8 97.3 103.6 95.4 95.2 105.5 105.1 99.3 3.98
7L b 100.4 91.5 96.6 94.7 98.5 96.8 93.2 108.1 96.1 96.7 5.34
ANk 99.5 103.2 92.7 91.6 97.5 94.2 104.8 94.8 91.1 94.1 6.08
250+
2.00r <
N pongivel
S g3
1.50 - hulbs s
o) 0ty
< 1.00 ® % S%%
‘ g o -
b &
0.50} g &
_RA p=
Ay
0.00 A A - = - A"'J;
1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00
B} ] /min
LS o B R BE A %o et e [
Fig.5 Gradient elution of the reference substance chromatogram
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Table 5 Linear regression equations, correlation coefficients, linear ranges and limits of detection of 4 kinds monosaccharides(n=6)

Hf 6] /min

K6 BhEEVEBLIRE & G

Fig.6 Gradient elution of the sample chromatogram

1
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00

RS 4MBENEMERIETHFE. BXAR. KIBERERGERLR@=6)

2R = g AR FREL(r) 2R MV Fl/(mg/mL) J7 gk R /(pg/mL)
HEEwE Y=4.6031X-1.6729 0.9985 0.5~10 0.52
N Y=1.6605X+26.0265 0.9993 0.5~10 1.75
L ZL b Y=3.1825X+14.7544 0.9989 0.5~10 0.95

N Y=4.3439X+12.3482 0.9991 0.5~8 0.61
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Table 6 Precision test of reference substance(n=6)

I THI AR
2R RSD/%
1 2 3 4 5 6
H 2 b 28456 24169 26960 27563 26587 24916 6.12
ikt 250475 241312 251029 269056 249259 251567 3.62
SR 61154 57137 64216 58073 63021 60273 453
N 29256 28761 31541 27954 30145 26698 5.81

*F7 HENBEEHEERE@n=6)

Table 7 Precision test of sample(n=6)

U T FR
2R RSD/%
1 2 3 4 5 6
H 2 b 56458 54213 58929 58998 59123 56789 3.42
ikt 302169 326427 321726 331461 329752 342156 4.10
SR 55603 54989 55421 58694 56012 55223 2.45
N 16589 16938 18597 17437 18026 16106 5.36

R84 FBRENEYERRE

Table 8 Recoveries of 4 kinds of monosaccharides

[T/ %
R — 4 B % RSD/%
K
HEENE 99.7 94.8 103.5 108.5 95.4 96.7 92.8 98.1 96.0 98.4 4.98
kg 93.5 104.6 103.4 98.6 102.6 95.8 99.7 95.7 102.8 99.6 3.99
L 93.2 108.1 95.6 94.7 98.5 92.6 100.4 91.5 96.6 96.8 5.27
KM 91.4 104.8 94.3 89.6 92.5 92.6 105.2 89.2 89.2 94.3 6.68

X UN ;4 <1

&7 R PMP 74 b

Fig.7 PMP derivatization process of monosaccharide

34 RIEROMRGESRZZPEH0 2 HEL8 /AN E B o TG VRN He JRARE T 3 W T B AN T 028 i Sl AR A

I F E RIS B B BE BB 7 e, TR T7 . JECRLAN TRANAHBCH] | AEEC B IR RIS 2, BhT 1 bz
Wl T2RUEMAIET, Mgt 3 #ame iR h R 2 £ Fritlal AR, W, SHRRVEFCLIE 3. 4. &5,
) O B A T2 2, P A A — (R 9). Bl 6)o XTAMIFRMIE, KPR T 2 7 e e, 20
PRI T SARRREAAE, FRSHAIREC ] . (R R SMHAE, ATHEEREN FH, MIMEE T R 2 2 i rm
AAXTRI A, AEA0AT 1 MRS IET TR, T AR 44 SETIE, AR A G S A B TR P RE
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Table 9 Determination results of monosaccharide composition of Ganoderma polysaccharide in 3 groups Lingxikang oral solution
451 /(mg/100 mL) 2 /(mg/100 mL)
ES AR IR 2 /%
1 2 3 REZ] 1 2 3 V-2

HEEmE 1.68 1.90 1.74 1.775 1.84 1.79 1.88 1.63 8.32
B 133.92 130.68 108.76 124.45 138.12 115.24 132.61 128.65 3.32

L 3.60 4.12 3.85 3.86 3.67 3.19 3.65 3.52 8.96

AWk 2.33 2.91 2.76 2.68 2.18 2.84 2.58 2.53 5.76

4 L5

TR AR 2 R 2 K I R T AN G
RIS 2R SIS . FEIRURRK AT
B, WIS A TG R . KR 1 B T R
THORE v P AR PRI SR e, A T ) S ) P 98 )2 e i i,
FEEE AN RCR, SRARIFR 2 WRTF, S
2508 H B BRI 6 58 A ) A BRE S, TE B ORI
REMATAAH MTREZHONE, HIREBEZEFR
SCEE R FH AR R L a3, TR SR LA ANE S ok R
ZWiaE, TRMEEZE. AFRRICETIE —ZHMOm)
Kf#, S SPE /ME4lifl, P HUE A 2, PMP X
FIMAERTRTAE L, SRR, Lichrospher Cig b, %
FEFIRBRBE DRI, SRAMGIN, Wl M I R 2 O IR
REZH TN R PR RS 4 Fp 2
U AN i, AR R R 2 B, SR
AT A A A T A SRR D 30 45 SR AR — 5k, (H R ks
I €, 1 v 258 B 8 2 48t € 1 D T AR S P, R AR
SCHAE SR AL . AERAE . TRBIHNIERR . Bl . pH Y
VETHRAIEHE o DT A SIS 7 it O 5 30 R 5 0 o 4
HEMGSE, o m X R, REE AL 2R UG )
PR

EE P
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