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HPLC Pl 52 R il 7 72 22 o O o = i

AR, FEsT, B, k', TR, RiE, 2R, ezl
(1. RAGHFEEDREHRBRETEER T, PEAESHFR LXWREFR
HMAF R PT, T 100050
2. A FE W HBAEIAT, bR 100035; 3. AN Z A A MABOR RS, 48 431 350002)

[(HWE] B8 HPLC Mg R 2 F 5Lk 9 Fh =8 MR i ik, FiE: RH Allima Cy, B354 (4.6 mm x 150 mm,5
pm) |, AR 2050, 04% FFERVA W, K D% 1< 254 nm i 1.0 mL « min ™' AFR 15 C, R REMC, REM G AW
R B.RZMR B REMM A REMR A FEZMR A RZHKM D REM C, HLHAEH 5510 6. 81 ~40. 88,6. 38 ~38.25,6.75 ~
40.50,6.38 ~38.25,5.95 ~ 35.65,5.90 ~ 35.25,7.00 ~42.00,6.20 ~37.15,6.05 ~36.4 mg - L~" (r =0.999 4,0.999 2,
0.999 4,0.999 2,0.999 2,0.994 5,0.999 0,0.999 2,0.998 4), AL [a] it 43 51 & 102. 1% ,102.3% , 100. 6% , 103.3% ,
104. 1% ,103. 2% ,96. 42% ,102. 5% ,101.5% ,RSD % 1.5% ,0.96% ,1.9% ,1.3% ,1.7% ,2. 5% ,0.62% ,2.9% ,1.3% . %
T 31 SRR AR %4 T REFER I =05 &, 85820 kAT ERE M, vl @ e R b =ik & &

[X#i7@] HPLC; RZ; =ik

RENHFHE N, ZFLEF}(Polyproraceae )
2 J& (Ganoderma ) EL 772 Ganoderma lucidum #1145
Z G. japonicum B T4 SR, IR T (M AR
Y= W ST N S T WY N7 N 7 T S 1 N P Y
(i E 24 ) 2000 AFRROT IR R 2 28 2O 25 1T TE
i REZBAEZ HIIG M HRZ hhz, HA Y
AP A RO R RS Y, e
SYESTRE 160 AP TR TR 2 =
IR A i, AL T R 2 R SRS I E Tk
AR SCHENT. T v SSOUBORE T A B VR B Y Uk, ORI
T 31 B[R M AN]SR AR IS 0 o 2 Sk
O Fh =R & i, %07 B R VA, AR NI
Hr R Z B IT
1 b

Agilent 1200 F 45 520 AH A5 (L E) ; Met-
tler Toledoabs 135-S W, T K3 (Fi+ ) , 8 7 I 75 vk
i (LR RS L R AR A R A ) o

O Fft R 2 =il B Xk MR 1 ey A S g s R A
Z IR, UV, NMR, MS % J¢ j% % 52  HPLC 4 #7 46
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JER 98% L) I IR E G . lucidum 25 B 3k I L 5=
1, 4300 e v ] B2 2 B 2 B 2 9 00F 5% i 5 Ak ) A
FEOU TR WA o B A rhe T T T TR
Ui B 27 B 8 AR W B 9 T Ak /N T I AR B A
€ 5 O (R E Fisher 23 F]) , 7K Ry HE G S 21K,
HoAth 3270 321 2k 3 B 4l
2 ik HER
2.1 @GE&M

Alltima C 4 {634 (4. 6 mm x 150 mm, 5 pm) ;
BN AH A 0. 04 %o Wi i W5 o 5 o ot 2% 4
0 ~10 min, 20% ~25% Z fi,10 ~20 min,25% ~
30% Z, i, 20 ~ 50 min, 30% Z i, 50 ~ 65 min,
30% ~38% Z,f,65 ~ 80 min, 38% Z, ;i 15
Ci 1.0 mL - min ™" HEFERE 20wl 460 % K
254 nm, EGEEILE 1,
2.2 X IR SRV TR A

KRR R Z R C,6.80 mg, RZMR G 6.37
mg, R ZIHHE B 6.75 mg, RZR B 6.37 mg, R
iR A5.94 mg, REMR A 5.88 mg, ;RE[R A 7.00
mg, R 2R D 6.19 mg, R Z[R C, 6.06 mg & 25
mL s, 0 B R R R 20 AT AR R
R B U AT 5 mL & 25 mL IR, i
Pt 58 20| B ) R4S U o VA B 43 501 A 54. 40,50. 96,
54.00, 50.96, 47.52, 47.04, 56.00, 49. 52, 48. 48
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Table 1 The sources of 31 batches of Ganoderma lucidum

No. FEH 2R Al

1 B RZ Ganoderma lucidum VG 5L\ —

2 2 G. lucidum I

3 JFARRZ G. lucidum iyt
4 AR RY G lucidum o A M

5 IRZ G. lucidum AW EE

6 2 G. lucidum IR Z %

7 IHE G. lucidum TR

8 RBERZE 6. lucidum bRl

9 2 G. lucidum Jbat
10 IE G lucidum Jbat
11 BOARRZE 6. lucidum Fa RN
12 WA RE 6. lucidum [if %72
13 A RE 6. lucidum pivlll
14 IZE G. lucidum Jbm
15 HZ G lucidum Jbgt
16 2 G. lucidum LN 4T
17 2 G. lucidum IR
18 BEHRRE 6. lucidum TR
19 KBRZ G lucidum LRLTE
20 2 G. lucidum ixaw) %
21 IRZ 6. lucidum CiRAN) s
22 HZE G. lucidum AR
23 FE 6. lucidum IR T
24 T2 G. lucidum INARTE T
25 FE G. lucidum AR
26 HE G lucidum BRI
27 IZ G. lucidum A AN
28 HE G lucidum LTI
29 HZ G lucidum AR
30 2 G. lucidum GONE
31 2 G. lucidum AHEE

A 3
1
2; 4 ¢
il
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I,
10 20 30 40 50 60
B 1 6

234
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1 /min
. REMCy;2. REMG; 3. REMGRB; 4. REMB; 5. REM
TRA; 6. RETRA; 7. REMRA; 8. REIMEMD; 9. REMC,,
1 XEIEA(A) FIARSE R 2 (B) /Yy HPLC [&]
Fig. 1 HPLC chromatograms of reference substance ( A) and

Ganoderma lucidum (B)
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2.3 PRI

WRZ TIMB AR (i 2 FHi)0.5 g, K% Fx
T, IMAREE 100 mL, AR 1 b, & A5 vk ,
AT S P EE i, 5682 2 10 mL S,
Wl 2 B, 5550, DB, ISR DR, AR O I

Rl
2.4 Jrikeesg
2.4.1 LRMERFRFZE W WIPUTR WL N 50

mg + L~ 1% B8 5 % 0.25,0.50,0.75,1.0,1.5
mL # 2 mL s, 0P AR R 2R RS R
WEHL 20 WL, A CATEAY, # bR (05 A5 4 D0 o e Tl
s LU TET R PN AR B , 1A B Ry A AL bR i A T4k [l
H, 8 REE C,mIH AR Y =0.921X -0.285(r =
0.9992) REM G Y=1.28X-2.15(r=0.999 2) ,
REWIHR B Y=1.90X -12.8(r=0.999 4) , R =i
BY=1.24X+1.29(r=0.9992), R A Y=
2.60X -4.30(r=0.999 2), ZEfR A Y =1.27X +
16.3 (r=0.9995) ,7ZM A Y=1.33X +4.51(r =
0.99 0), REMHK D Y =2.70X - 17.1 (r =
0.9992), RE M C, ¥V = 1.16X + 8.41 (r =
0.999 4) KW RZM C, REM G REMMR B.R
PR B REMGIR A RZR A KER A RZHR
D R C, 4 H7E0. 136 ~0. 818,0. 128 ~ 0. 765,
0.135~0.810, 0.128 ~ 0.765, 0.119 ~ 0.713,
0.118 ~0.705, 0.140 ~ 0.840, 0.124 ~ 0.743,
0.121 ~0. 728 pekth LR B,

2.4.2 FEEAAE BURESLE TR R IR Ak ok
PEIELEIEAE 6 IR, B EAE 20 pL, iR R ZW C, .
RZMR G REZMGMR B REZMR B REGR A RZ
M2 A RZIR A RZIGIR D R 2 C g RSD
A5k 0.53% ,0.89% ,0.45% ,0.48% , 0.67% ,
1.2% ,0.53% ,0.53% , 1. 1% , it B AN %8 K5 %5 B
R4t

2.4.3 FREMERE  BURESLA TR IR Ak 45
P TE 0, 4, 8, 12, 24 h 4, #EHE T 20 pL,
HRERZM® C, REM C REMR B REMR B.R
ZIHMR A RZMRA FZRA RZHR D REZWR
C, I TH FH % RSD 4351124 0. 63% ,0.85% ,0.62% ,
0.76% ,0.86% ,1.3% ,0.56% ,0.73% ,1.2% , 151
FEALTE 24 h NERSE o

2.4.4 HEMRE WEAMIERZHAK 6 Oy, %
2.3 WUR Jr e PAT HI R S BOTINE , R 2R C, |
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REMGC ATHMR B REMB . AZHMR A RE  2.4.5 NYCRIRE AEBERIC S BB
TR A RZMR A RZEIR D RZW C, i mm T B R ZRAR CHB %) 250 mg S 173, 73 BikG 2 A 9
RSD 43 %K 2.2% ,0.41% ,3.4% ,2.1% ,3. 1% , Tt BB S IR AR 1.5 mL, 352 BEARE I SE T F 7 3
0.53% ,3.3% ,0.39% ,1. 7% , G R4 M5E TR SR, G R L3R 2,

2 REP=AERIAY R

Table 2 The recovery of triterpenes in Ganoderma lucidum

ey F il 4/ mg A&/ mg MGt/ mg W/ % SFEE/ % RSD/%
REM Cy 0.079 00 0. 081 60 0.161 1 100. 6 102. 1 1.5
0.163 6 103.7
0.161 0 100. 5
0.162 8 102.7
0.163 2 103.2
REMR G 0. 060 50 0.076 44 0.1393 103. 1 102. 3 0. 96
0.138 0 101. 4
0.1392 103.0
0.137 8 101.1
0.139 1 102. 8
REMR B 0.059 75 0. 081 00 0.142 8 102.5 100. 6 1.9
0.1397 98.70
0.142°5 102.2
0.1395 98. 46
0.141 8 101. 3
REWR B 0. 082 50 0.076 44 0. 160 4 101.9 103.3 1.3
0.162 5 104.7
0.160 9 102. 6
0.162 6 104. 8
0.160 8 102. 4
RERTR A 0. 042 25 0.071 28 0.1155 102. 8 104. 1 1.8
0.117 7 105.9
0.114 8 101. 8
0.117 7 105.9
0.116 7 104. 5
REMm A 0.173 30 0.070 56 0.243 2 99. 06 103.2 2.5
0.247 5 105.2
0.247 8 105. 6
0.245 8 102. 8
0.246 3 103. 5
IRZMR A 0.033 25 0. 084 00 0.114 7 96. 96 96. 41 0. 66
0.113 8 95.89
0.114 9 97.20
0.114 1 96. 25
0.113 7 95.77
REMR D 0. 030 25 0.074 28 0.105 5 101.3 102. 5 2.9
0.107 7 104.3
0.108 0 104.7
0.102 9 97. 81
0.107 7 104.3
REM C, 0. 094 50 0.072 72 0.168 3 101. 5 101. 5 1.3
0.168 4 101. 6
0. 169 4 103.0
0. 166 8 99. 42
0. 168 6 101.9
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Table 3 Determination of triterpenes from Ganoderma lucidum

E 8, o3l SRR R R =W R A A A, A5 OR
x3.

%

Noo  AEMC  AZMG AZEMB  AXMB  AZEMA ATMA  FZMA  AZEMD LERC
1 0.017 2 0.017 2 0.001 8 0.044 3 0.003 8 0.0390 0.008 6 - 0.023 0
2 0.030 6 0.064 5 0.029 0 0.109 0 0.017 7 0.108 0 0.020 2 0. 009 3 0.078 1
3 0.028 1 0.0310 0.001 9 0.068 4 0.008 3 0.095 6 0.027 2 - 0. 066 2
4 0.020 5 0.030 8 0.002 4 0.063 0 0.006 4 0.036 9 0.030 4 - 0.053 9
5 0.0119 0.012 0 0.008 5 0.017 9 0.007 8 0.024 1 0.006 0 0.005 3 0.017 3
6 0.005 7 0.010 7 0.008 4 0.009 7 0.004 0 0.008 9 0.002 2 0.003 7 0.002 9
7 0.029 5 0.0195 0.018 7 0.0355 0.0120 0.0457 0.0110 0. 009 3 0.034 1
8 TR 0.009 5 0.004 7 0.020 4 0.003 8 0.032 5 0.004 5 0.002 9 0.171 0
9 TR 0.038 4 0.003 7 0. 060 7 0. 006 8 0.064 8 0.030 2 B 0.036 0

10 - 0.038 4 0. 006 9 0.085 7 0.007 1 0.1090 0.069 7 - 0.062 6
11 0.031 6 0.024 2 0.0239 0.0330 0.016 9 0.069 3 0.0133 0.012 1 0.037 8
12 0.0219 0.011 1 - 0.043 2 0.003 9 0.010 4 0.004 7 - 0.010 6
13 0.004 2 0.027 7 0.007 2 0.0215 0.005 2 0.003 9 0.0325 0.002 2 0.005 3
14 0.016 7 0.042 3 0.0313 0.054 4 0.0157 0.064 3 0.007 9 0.007 2 0.030 7
15 - 0.026 3 0.022 5 0.040 7 0.0117 0.065 2 0.023 4 0.005 7 0.040 7
16 0.049 5 0.045 6 0.043 0 0.065 6 0.026 1 0.106 0 0.016 2 0.016 9 0.064 5
17 0.077 8 0.069 9 0.0109 0.1570 0.008 7 0.203 0 0.0333 - 0.123 0
18 0.0457 0.044 8 - 0.1030 0.008 8 0.168 0 0.038 6 - 0.109 0
19 0.1180 0.1050 0.085 3 0.136 0 0.047 4 0.210 0 0.046 9 0.030 5 0.127 0
20 0.021 5 0.0355 0.022 1 0.020 3 0.0217 0.087 0 0.028 9 0.014 8 0.056 5
21 0.008 2 - 0.020 8 - 0.012 2 0.028 3 - 0. 006 6 0.018 1
22 0.061 8 0.049 2 0.050 2 0.062 1 0.017 2 0.1110 0.019 4 0.018 0 0.065 1
23 0.016 5 0.032 4 0.043 6 0.030 6 0.013 4 0.078 8 0.036 2 0.020 5 0.045 6
24 0. 006 8 0.011 6 0.018 3 0.010 8 0.008 1 0.026 5 0.012°5 0.0113 0.0137
25 0.014 3 0.034 3 0.076 6 0.0539 - 0.056 2 0.022 4 0.011 4 0.038 0
26 0.0559 0.049 3 0.056 2 0. 066 2 0.017 4 0.100 0 0.017 2 0.017 8 0.059 2
27 0.014 1 0.026 4 0.012 2 0.017 3 0.019 4 0.087 7 0.086 5 0.016 1 0.054 4
28 0.0390 0.031 8 0.044 9 0.041 3 0.0180 0.061 2 - 0.0140 0.031 2
29 0.019 4 0.022 3 0.029 9 0.027 2 0.005 7 0.036 4 0.036 1 0.008 2 0.024 3
30 0.043 0 0.028 3 0.044 4 0.043 7 0.029 3 0.1150 0.020 2 0.020 9 0. 060 4
31 0.1410 0.122 0 0.084 5 0.154 0 0.019 2 0.106 0 0.021 4 0.011 8 0.059 9
- Rl TR g
3 ihe A = A AR R, S PR A i AT R A

I He B T A R B M R I, 25 SRR, A
P EUE R TR, BB EE . 2 54
AR 30,60, 120 min X} R 2 o =05 R & &= W) 52
i) , 45 922718 ,60, 120 min 2 &5 S — 3, il $% [m]
TR EUTE] A 60 min

e A R 2 =R G R E A Lk
HPLC'> ', HPLC My b 40K s (9 5 B 2 7k, (2
TR 22 =6 BE G A s = ] P SCE R e
Z @k, H 2 HSPEUR B s BE AR IR AE % B
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AR5 SRR WA R I SR 1 e, A5 R
HCE 4 A YRR S AU AR A 9 B R B
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Determination of nine triterpenoid acids from Ganoderma lucidum of
different producting areas by HPLC

LI Bao-ming' , GU Hai-feng’, LI Ye', LIU Chao', WANG Hong-qing' , KANG Jie' , WU Chang-hui’, CHEN Ruo-yun'*
(1. Institute of Materia Medica, Peking Union Medical College, Chinese Academy of Medical Sciences ,
State Key Laboratory of Bioactive Substance and Function of Natural Medicines, Beijing 100050, China;
2. Beijing Institute For Drug Control, Beijing 100035, China;
3. Fuwian Xianzhilou Biological Science and Technology Co. , Lid. , Fujian 350002, China)
[ Abstract |
Method : Chromatography conditions: Alltima C; (4.6 mm x 150 mm, 5 wm) was adopted as the chromatographic column, with ace-

Objective: To establish an HPLC method for determining nine triterpenes contained in Ganoderma lucidum.

tonitrile-0. 04% formic acid solution as the mobile phase. The detective wavelength was set at 254 nm, and the column temperature was
15 °C. Result; The linearities of ganoderic acid C,, ganoderic acid G, ganoderenic acid B, ganoderic acid B, ganoderenic acid A,
and ganoderic acid C, ranged between 6. 81-40. 88, 6.38-38.25, 6.75-
40. 50, 6.38-38.25, 5.95-35.65, 5.90-35.25, 7.00-42. 00, 6.20-37. 15 and 6. 05-36. 4 mg - L' (r=0.999 4,0.999 2,0.999 4,
0.999 2,0.999 2,0.994 5,0.999 0,0.999 2 and 0.998 4). Their recoveries were 102. 1% ,102.3% ,100. 6% ,103.3% ,104. 1% ,
103.2% ,96.42% ,102. 5% and 101. 5% , with RSD being 1. 5% ,0.96% ,1.9% ,1.3% ,1. 7% ,2.5% ,0. 62% ,2.9% and 1.3%.

ganoderic acid A, lucideric acid A, ganoderenic acid D,

The content of triterpenes contained in G. lucidum samples from 31 different areas and under different cultivation conditions. Conclu-
sion: The method is so feasible and highly reproducible that it can be used for quantitatie determination of the content of triterpenoid
acid contained in G. lucidum.

[ Key words] HPLC; Ganoderma lucidum; triterpenoid acid
doi:10. 4268/ cjemm20122320
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