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Study on fingerprints of Ganoderma lucidum from different wood segments
and content determination of ganoderic acid A and ganoderic acid B
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Abstract : In the artificial cultivation of Ganoderma lucidum ,different wood segments are often used and there are significant
differences in their composition that affect G. lucidum. In order to compare the differences in components , HPLC fingerprints of
G. lucidum was performed and the content of ganoderic acid A and B was determined , which provides a reference for the quali-
ty evaluation and cultivation techniques of different wood segments of G. lucidum. The analysis was performed on Diamonsil
Cis(2) (250 mm x 4.6 mm,5 pwm) with acetonitrile-0. 1% phosphoric acid solution as the mobile phase in a gradient elu-
tion mode,a total of 18 common peaks were calibrated and ganoderic acid A and ganoderic acid B were identified. The simi-
larity of the 15 batches of G. lucidum ranged from 0. 601 to 0. 986. Principal component analysis divides them into four catego-
ries,and orthogonal partial least squares discriminant analysis ( OPLS-DA) selects seven differential components with VIP >
1.0. The content determination showed that the content of ganoderic acid A and ganoderic acid B in the willow + birch wood
segment was 2.29 mg/g and 0.47 mg/g,respectively. Both were the highest, suggesting that their content might be related to
the cultivated segment of the wood. This method can be used to evaluate the quality of G. lucidum from different wood seg-
ments , screen suitable G. lucidum cultivated wood segments,and guide G. lucidum cultivation.
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Table 1  Information of G. lucidum medicinal samples
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Fig. 1 Chromatograms of mixed reference substance ( A) and test sample(B) and
superimposed fingerprint of 15 batches of G. lucidum (C)

He1REZM B2 REMR A, Note:1:Ganoderic acid B;2 : Ganoderic acid A.
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Table 2 Similarity evaluation results of fingerprints of different wood segments of G. lucidum

FEdh Sample  S1-1 S1-2 S1-3 S2-1 S2-2 S2-3 S3-1 S3-2 S3-3 S$4-1 $4-2 $4-3 S5-1 S5-2 S5-3

S1-1 1.000 0.962 0.919 0.938 0.940 0.926 0.950 0.931 0.914 0.904 0.949 0.910 0.822 0.849 0.960
S1-2 0.962 1.000 0.974 0.860 0.947 0.953 0.905 0.937 0.952 0.810 0.923 0.920 0.687 0.790 0.943
S1-3 0.919 0.974 1.000 0.788 0.921 0.959 0.849 0.878 0.959 0.756 0.861 0.901 0.601 0.673 0.874
S2-1 0.938 0.860 0.788 1.000 0.930 0.865 0.944 0.885 0.815 0.979 0.956 0.907 0.922 0.906 0.955
522 0.940 0.947 0.921 0.930 1.000 0.980 0.912 0.925 0.936 0.910 0.973 0.981 0.750 0.832 0.962
S2-3 0.926 0.953 0.959 0.865 0.980 1.000 0.893 0.911 0.973 0.841 0.927 0.955 0.672 0.747 0.918
S3-1 0.950 0.905 0.849 0.944 0.912 0.893 1.000 0.960 0.905 0.897 0.923 0.864 0.871 0.881 0.952
S3-2 0.931 0.937 0.878 0.885 0.925 0.911 0.960 1.000 0.942 0.833 0.934 0.870 0.750 0.884 0.961
S3-3 0.914 0.952 0.959 0.815 0.936 0.973 0.905 0.942 1.000 0.778 0.883 0.893 0.635 0.721 0.895
S4-1 0.904 0.810 0.756 0.979 0.910 0.841 0.897 0.833 0.778 1.000 0.934 0.904 0.915 0.875 0.920
S$4-2 0.949 0.923 0.861 0.956 0.973 0.927 0.923 0.934 0.883 0.934 1.000 0.962 0.819 0.918 0.985
S4-3 0.910 0.920 0.901 0.907 0.981 0.955 0.864 0.870 0.893 0.904 0.962 1.000 0.750 0.815 0.939
S5-1 0.822 0.687 0.601 0.922 0.750 0.672 0.871 0.750 0.635 0.915 0.819 0.750 1.000 0.871 0.832
S5-2 0.849 0.790 0.673 0.906 0.832 0.747 0.881 0.884 0.721 0.875 0.918 0.815 0.871 1.000 0.934
S5-3 0.960 0.943 0.874 0.955 0.962 0.918 0.952 0.961 0.895 0.920 0.985 0.939 0.832 0.934 1.000
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2:5% 2 ( Continued Tab. 2)

FE 5 Sample  S1-1 S1-2 S1-3 S2-1 S22 23 S3-1 S3-2 S33 $4-1 S4-2 $4-3 S5-1 S5-2 853
PORIEEIEA

] i

Re[fi:eice 0.982 0.963 0.922 0.956 0.979 0.958 0.966 0.960 0.939 0.927 0.978 0.954 0.829 0.882 0.986

fingerprint
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Fig. 2 Principal component analysis
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22 REFLEDREMAZEHBMSENE  0.156.0.312 5.0.625.1.25 2.5 mg/mL KR AR
221 KBEAEE WAV 1. 4 1 IS A € A% AT 0 4
R 4. 27 T F B A0 TR A BRI SR, 3 AT, DAL Y) Mg\ bR B e LS R AL B
0.22 L BCFL g Uk ok, B UCKE VR JE 0. 078 W (X) A, MEFTARPEINIE (W26 3) .
x3 BHAGUEERER

Table 3  Linear relationship results of various constituents

ey [ 5 75 it LEESES RNEIELH
Compound Regression equation Correlation coefficient( R*) Linear range ( mg/ml.)
izﬁﬁA Y =283 981X-10 139 0.999 6 0.078 ~2.5
Ganoderic acid A
REMB Y =290 081X +8 627. 1 0.999 8 0.078 ~2.5

Ganoderic acid B

2.2.2 MEERAR 1.25 mg/mL {RA M IRARRI, 1241 4. 17 TR A9 8
UL 427 BUR Jr iR AR A B IR, B AR TG I, S SR AR 6 UK, 1L R (T K I AR



Vol. 36

il (55 A FRIRBOR R Z TSRS e R 2R A R2ZM B & Eurs 19

Sy LSRR ER A RZW B 1 H I RSD
Ho 5REH, RZM A RE WK B WEmALH RSD
B 53514 0.47% 0.20% , WL G % B R AT
2.2.3 EFHEMHRE

HUST-1FEROBY A, #2201, 4. 37 W F il 4 5 7
Tl 25 6 By IR Al A T, 3“1 40 17 TR (i 4
PR T BERERG I 2347, 0 SR ik R IRy TR R 2
i A R ZWE B i, IR0 E 45 49 RSD {H.
REMWM A RZIR B WmE A RSD {H 5 5 K
0.52% 2.2% , Wizl s il iy i a1k R AF,
ARSI FERTP R Z R A 80 2.23 mg/g, R
ZWR B N 0.46 mg/g,
2.2.4 R HXE

B ST-1 RERB AR, 31, 4. 37 T il 454kt

VW3 1. 4. 17 U i A 554453 7 0.2 .4 .6,
8.12 .24 h LSRR 2R A RZ R B (1)U T FH
JFiH5 RSD {H, RZMR A RZW B MY RSD
B0 0.19% \1.2% , R AEKATE 24 h N E
PER AT
2.2.5 eenlc kR

FER PRI AT & SI-1 BRI R 0.5 g,
L9 3, 3k =2, BAAT 3 0, F S Y
50% 100% 150% M LLBIMA R Z iR A KR Z TR B
XTHE S 4241, 4. 37 0T 1 7 ik 45 9 O ARt it i
W, 414017 TR [ g SR AR I 2, TSR
Wi, RZm AR EEh 97. 28% ,RSD
1. 1% , RETk B X [EIMC% A 98.37% ,RSD Hy 1.2%
(W3 4) FFEHMET HPLC Jridk s RLE

x4 MR ERAE

Table 4  Sample recovery test

FREE JRA JA MG N 4 i
)% Sample Original Added Found Recovery Aver: ) RSD
Component weight amount amount amount rate (V(;m;ge (%)
(
() (mg) (mg) (mg) (%)
R A 0.500 2 1.115 4 0.5575 1.663 9 98.39 97.28 1.06
Ganoderic acid A
0.500 7 1.116 6 0.557 5 1.649 8 95.64
0.501 2 1.117 7 0.5575 1.663 5 97.90
0.500 8 1.116 8 1.1150 2.216 3 98.61
0.500 3 1.1157 1.1150 2.200 9 97.33
0.502 1 1.1197 1.1150 2.197 17 96. 68
0.501 6 1.118 6 1.672°5 2.759 5 98.11
0.502 5 1.120 5 1.672°5 2.734 2 96.48
0.501 3 1.117 9 1.672°5 2.729 8 96.38
iZWaB 0.500 2 0.230 1 0.1150 0.340 2 95.74 98.37 1.22
Ganoderic acid B
0.500 7 0.2303 0.1150 0.342°5 97.57
0.501 2 0.230 5 0.1150 0.3452 99.74
0.500 8 0.230 4 0.2300 0.458 8 99.30
0.500 3 0.230 1 0.2300 0.457 6 98.91
0.502 1 0.2310 0.2300 0.457 17 98.57
0.501 6 0.230 7 0.3450 0.568 1 97.80
0.502 5 0.2312 0.3450 0.5715 98.64
0.501 3 0.230 6 0.3450 0.5723 99.04

2.2.6 HabEnE

3 ECLS HERR 2 SRR AL H 1. 4,37 30
O A P VL L 41T IR A Ak A
PEEATHEREARIN 23 BT, LA 25 R T 06 T FR e A o it

LALITRAAMIAEM TP R ZR A RZW B &,
GRS HUREBW], ARRIEEBAR R Z 155
WP RZR A R B & 22 5 B0R, Hh iRy
+ MR IZBR T RZTR A RZMR B HHRARZ,
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Table 5 Contents of ganoderic acid A and ganoderic acid B in 15 batches of different wood segments of G. lucidum

£ & Content(mg/g)

.
o AEW A Tl REW B Al
Ganoderic acid A Average value Ganoderic acid B Average value
S1-1 2.32 2.29 0.47 0.47
S1-2 2.29 0.49
S1-3 2.25 0.45
S2-1 1.36 1.36 0.24 0.25
S22 1.39 0.27
S2-3 1.32 0.23
S3-1 1.86 1.86 0.38 0.36
S3-2 1.90 0.35
S3-3 1.83 0.36
S4-1 1.42 1.45 0.16 0.16
S4-2 1.52 0.15
S4-3 1.41 0.17
S5-1 1.23 1.23 0.11 0.11
S5-2 1.27 0.12
S5-3 1.19 0.11

3 wEER
RZHAF & BENE AR 0 & R 5,
X HSLIGHTTE Z P 24, SR, X TN [ B R 2
TR LRI TR A, AR 5E R H] HPLC ¥ 257
RZFIARFE ST IFXF 15 SR FERRIRBA Y
RZF IR AT E R E , A R IR BOAR
()R 2 FIARTE LS E 1 25 55, DT L33 HIA )
BAGREE LS 250 NI, AT HTIIE 4 T A
() FE Tt B ISR AP X6 0 5 o A B2 ), e 44 R 4
75% BRI i BOA de A 48 07 vk, SR TR AL
RORH E 302 ) S IO A 5 D 7
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