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Study on HPLC Fingerprint of Chloroform
Extract of Ganoderma lucidum
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Abstract: The objective of this study was to provid a reference standard for Chinese Ganoderma
lucidum through constructing the fingerprint of chloroform extract of Ganoderma lucidum with
HPLC(Kromasil C;s column(5~10 mm, 4.6 mm X 250 mm), mobile phrase; methanol —2%
ethanoic acid in 1 mL/min at 254 nm). Fifteen kinds of Ganderma lucidum from different plant
area were examined and used to construct this fingerprint and the similarity and difference of
those 15 samples fingerprints and common model were compared and a consistent result was
achieved, Based on those results, a reference fingerprint was built and used to evaluate the
internal quality of Ganderma lucidum. in conclusion, the result presented here strong suggested
that the method described in this manuscript is stabilization and credibility.
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1.1 E¥m

REHBETAEXRD, THREHA.
1.2 &¥H

SO rdD, PRE(EEA), BR(BIEY),
K.
1.3 {u38

FEAREI, KRBT ENFNSARAA®™
& s Waters 515 & & M i (U, R4 4§ 515
HPLC % .Waters 2996 jti — 4% B 5 4 ] 2% . Wa-
ters 2410 Refractive Index ¥ il #% , Kromasil C,s &
(5~10 mm;D 4.6 mmX 250 mm) . E R %, Wa-
ters A @) 7= & 5 FRIE Y, ZQ 4000/2695, % H Waters

NEE&,

2 FHEAZR

2.1 BESWEHS

% 1, Kromasil Cis #; W3 4, B BE (A)-JR
B 2B (B) s B YE M, 0~18 min,40% ~
50%A; 19 ~ 54 min, 50% ~ 70% A; 53 ~ 54 min,
70%~100% A; 54~55 min, 100% ~40% A; £
FE£:254 nm; B35 C; B E,1 mL/min; #F &
.20 pL;iC ZAHE 55 min,

®1 RERIRE
Tab.1 Samples used in this work

%Y =3 4 it B
1 7R % 258 16 2006-07-26
2 1 7R % %4 48 23 2006-07-26
3 WA A 2006-07-26
4 Ty 1T 2006-07-26
5 LWREHARE 2006-07-28
6 EWEL 9 2006-08-1
7 LZHMBINLEM SA 2006-08-1
8 EUEERHNHZ 1 2006-07-30
9 EMEEKRKEHNFZEL 2006-07-30
10 ZHEEKEREZ 2006-07-30
11 LR 9 2006-09-10
12 MR 11 2006-09-10
13 HIL R 8 2006-09-10
14 TR R 5 2006-09-10
15 Wk R 1 2006-09-10

2.2 HEHERRRHEE
BAREMHREL 5 AN (HB. IR WLt
M R3HA BIRHERF, EERRER
2.000 0 g,fil A 40 mL & {4,61 CTFEIFIEE 3 h,
Bt REFEMA 40 mL S5 EEE T B #iiR
BR2h.MEEEHLER KEET . MAC KL
WEMER.ZBZI0nL NARKEY . E5EH.
SHRTA 0. 45 pm SFLBERE BT BD AT,
2.3 REXGIRNY HPLC 5L B H T
RISHREHELEK 2.2 0 S & H L4
BERBR . ELAGCERGT, ERGQ%E, B
REEHRBYHELEE, LESQiEENP
BERRTEHERYELEER RN 1146
W 8 Sk EREE P, EEBEA/DERE,
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1 RERTIR Y e S i
Fig. 1 Fingerprint of chloroform extract of Ganoderma lucidum

2.4 HEORIMHEER HPLC-MS K7

) HPLC-MS s 6 € i 8 iE e a9 fL A
B, BAHGEAERL, B %GR ESIE, £
FHABFRN;BRAEMNS,HE 25 L/h; #1.K
(N2), W& 50 L/h; s /& 3.0 kV; HIG T B m/=
500~1 000; i 7 S B 350 C#fLELE 30 V,

EWRAE YR BTN LS4 R R
FEWMUA NS X, HIENHNBEFARE R E—
SF HOMCO, . BHUHBECARDIF, =4 H
BFNHEEHSEED . REXEKIZH,20,22-F

BRI 240~255 nm b A LR, RE
BREARE RS INE 240~250 nm & 250 ~256
nm fbA B ABRBKESH, @t LC-MS KR, 15 5
FRAE 0% i S A LA R A X 4 F SR &5 43 A 8 A IE R
BETAHATRR,E R R R AR =68
2K i B R A

IRERBEIELEEYHEMENKIERK
B+ L & HPLC {f 88t 18], 5% SOk RS J
FRiE B FE (NIST) , 8 B % B F e i 4k Hovb 5 MRAE
WA RE R LS (LK 2.3)

F2 ESIMSHBERRENGERNBUERABMERSER

Tab.2 ESI-MS data and identification result of the specific peak from chloroform extract of Ganoderma lucidum

"RE

ot

" 55 5 8] /min 5 38 e LY E
1 20. 37 531[{M-HJ , 513[M-H-COJ 256 KA R
2 26. 82 <513[M-HJ', 495[M-H-H,OJ 250 AW E
3 28. 22 497[M-H] ,515[ M-H-H,O) 256 R % B B(Ganoderic acid B)
4 29. 03 555[ M-HJ 260 k@Y m
5 29. 85 569[ M-HJ 253 E3 k)
6 30. 45 571[M-HJ', 553[M-1-H,0] ,573[M+H] 258 . R ¥ M H(Ganoderic acid H)
7 31. 05 511[M-H], 513[M+H] 253 R % M8 D(Ganoderenic acid D)
8 31. 68 513[M-H] , 495[M-H-H,0J 256 R ¥ B D(Ganoderic acid D)
9 33.403 _— _ 250 Y H
10 34.10 569[M-HT , 551[M-H-H,0J 256 1LBAZME

(12- Acetoxyganoderic acid F)

11 37.08 501[M-H]J 253 kYR
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Tab,3 Chemical structures of the triterpenoids identified from chloroform extract of Ganoderma lucidum

BRS YR A R1 R2 R3 R4 g X5 F R &
3 REZMB 8—OH B—OH =0 H - 516
6 RZMH 8—OH =0 =0 p—OAc - 572
7 REEKD =0 g—OH =0 H D20,22 512
8 RERD =0 p—OH =0 H —— 514
10 12-ZBMREMF =0 -— 570

HEFRMIFERETHNT. Bk, EHRGER
B gtTEN WRFERH SIS R
RALESE W, TEMANGET N, WA FH—
R,

2.5 HRIEQEENECETH

APEARZRRBEEN PHELEIETHE
PLERBYAB U SR R " AT BB AL L 16 R

142335 ——

PEOREYMELRIEERIAPLIEQEE
HEVHBAUE TN RE"ZE P . KA FHH
TRt 15 gAML A E, B IS #HRAE
FUHRBYENEESSEWEAEXETHE,
BREMRREHMLE. FEHECEITERE
REXHEMUESLERLA2,3 Kk 4.

51
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Fig. 2 Caculated atlas of 15 groups Ganoderma lucidum
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Fig.3 Fingerprint’s common mode of chloroform extract of Ganoderma lucidum
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Tab. 4 Similarity between each fingerprint and common mode

S1 S2 S3 S$4 S5 S6 S7 S8 S9 S10 S11  S12 S13 Sl4 SIS
S1 1.000 0.990 0.878 0.913 0.933 0.753 0.973 0.868 0.954 0.868 0.805 0.845 0.837 0.842 0,837
S2 0.990 1.000 0.888 0.934 0.945 0.724 0,963 0.856 0.940 0,856 0.837 0.881 0.867 0.875 0.868
S3 0.878 0.888 1.000 0.965 0.953 0.835 0.901 0.909 0.924 0.910 0.921 0.948 0.926 0.949 0.930
S4 0.913 0.934 0.965 1.000 0.985 0.828 0.931 0.914 0.942 0.915 0.947 0.982 0.958 0.980 0.962
S5 0.933 0.945 0.953 0.985 1.000 0.851 0.961 0.931 0.962 0.931 0.932 0.962 0.953 0.962 0.955
S6 0.753 0.724 0.835 0.828 0.851 1.000 0.860 0.939 0.899 0.938 0.809 0.803 0.814 0.825 0.810
S7 0.973 0.963 0.901 0.931 0.961 0.860 1.000 0.931 0.982 0.931 0.849 0.878 0.876 0.881 0.875
S8 0.868 0.856 0.909 0.914 0.931 0.939 0.931 1.000 0.970 1.000 0.908 0.901 0.925 0.917 0.918
S9 0.954 0.940 0.924 0.942 0.962 0.899 0.982 0.970 1.000 0.969 0.883 0.898 0.906 0.908 0.901
S10 0.868 0.856 0.910 0.915 0.931 0.938 0.931 1.000 0.969 1.000 0.910 0.903 0.926 0.919 0.920
SI1 0.805 0.837 0.921 0.947 0.932 0.809 0.849 0.908 0.883 0.910 1.000 0.974 0.972 0.979 0.970
S12 0.845 0.881 0.948 0.982 0.962 0.803 0.878 0.901 0.898 0.903 0.974 1.000 0.982 0.998 0.986
S13 0.837 0.867 0.926 0.958 0.953 0.814 0.876 0.925 0.906 0.926 0.972 0.982 1.000 0.987 0.997
Sl4 0.842 0.875 0.949 0.980 0.962 0.825 0.881 0.917 0.908 0.919 0.979 0.998 0.987 1.000 0.989
815 0.837 0.868 0.930 0.962 0.955 0.810 0.875 0.918 0.901 0.920 0.970 0.986 0.997 0.989 1.000
Xt EPEP% 0.918 0.919 0.953 0.970 0.979 0.911 0. 0.982 0.984 0.983 0.941 0.953 0.958 0.961 0.956

A 2,5 49 S E SIS EHAMBUF 54 1 B RZ S HmIF—%

BRATUEY, 1S fHERBUEESHAE
XML ERS, 4 %% 0.918.0.919. 0. 953,
0.970,0. 979,0.911,0. 962, 0. 982, 0. 984, 0. 983,
0. 941.0. 953.0. 958.0. 961.,0. 956, i L iR Fr A By 48
UE A B T 0. 90, FF SIS B R EAR M ERD,
2.6 HEEEE
261 #HEEAFER BRE-HK.%2.2 %L
BEEZHES K, BRBHECER, NESRE
W f) AR X 67 3 B 1AD LA R AR R 0 i AR, A 11 A ARAE
W f9 A8 XoF 47 B8 B fB] 55 4 ot i T B 1 B A X bR A R
3,190 1~11 SR Bt A # RSD {547 5 K
0.43%.0.05%.,0.09%,0.11%,0.10%,0.09%
0.05%, 0%.0.06%.0.07%.0.10% . ¥8 X i 1] 7%
B RSD 351k :2.12%.,1.45%.2.79%.1. 24 %,
1.76% . 0.54%. 2.62%. 0%. 2.33%. 1.03%.
2.74% ., H RSDHETE 3ULATF, FHAKF K
FERE.

262 #EMHER RE-—-HRK. 22754
HEAHTE 0.12.24.36.48 h H AT &, 8 21K A
B, WA 11 A5 1F % 49 3 X AR 8 B E) LA R A8
Xt AR, DA 11 AN AIE 0% i A Xt 4R 8 i 1] 5 48 5
W8 T AR T B AR X AR M R 2, 18 e 1~ 11 AR T (R B B

Bl # RSD & 4> % 4. 0.18%. 0.15%. 0.03%.
0.07%, 0.18%, 0.19%. 0.21%, 0%. 0.35%,
0.06%.0.19% , # %} & 7 #1 49 RSD {8 4 3 N
2.32%.,2.47%.,1.86%.2.17%.2.81%.,1.91%.
2.75%.0%.2.41%.1.94%.2.77% . H RSD {H#j
E3NUT RUEAFENBEERET.
2.6.3 EFAMTE RE--MERK22FTEL
BT 24 h WESEHHE 5 K, W18 A FFIE 0 59 A8 X3
{3 58 o fa] LA B AR R 0 T AR, DA 11 /SR AE 9% 0 HE RS
fREBetE] S EEAITEHN I ERZ, & 1
~11 A %t % B &} @ 49 RSD fE 4> 51 K. 0.14%,
0.10%,0.05%,0.05%,0.01%,0.02%,0.01%,
0%,0.03%,0.03%,0. 05% , A %t & i B 49 RSD 1§
S K.2.64%,1.88%,1.13%,2.88%,2.29%,
1.87%,0.83%, 0%, 2.04%, 0. 78%, 2. 79%,
RSD {EHZE 3N AT . EHAF LW E IR .
2.7 RIS TR B iE LUK 48 X e ARt
BHER

BB 2.2 FTRM T BT 15 RO, L 8
SUEtEH S Rk, & 55 S i A8 Xt i o B R AR X R
Heta RS RINES. K6 FIR,
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Tab.5 Relative retention time of HPLC fingerprint’s characteristic peak of chloroform extract of 15 group Ganoderma lucidum

1 5

REFS 1 2 3 4 5 %ﬁfﬁg 7 8 9 10 11
IR 44 16 0.6333 0.8425 0.888 1 0.9139 0.9417 0.9614 0.9784 1.0000 1.0620 1.0756 1.1514
WA MM 23  0.6368 0.8438 0.8885 0.9146 0.9416 0.9605 0.978 2 1,0000 1.0645 1.078 3 1.154 0
IARZEL A 0.6397 0.8442 0.8884 0.9216 0.9398 0.9596 0.9771 1,0000 1.0613 1.076 2 1,149 6
WA %L 6 0.636 1 0.8424 0.8868 0.9210 0.9397 0.9601 0.977 1 1.0000 1.0610 1.0757 1.146 0
WWHREHEBE  0.6444 0.8473 0.8867 0.9228 0.9411 0.9603 0.977 3 1.0000 1.0593 1.073 2 1.1410
TMEWL 9 0.6417 0.8455 0.8903 0.916 6 0.9440 0,962 6 0.9810 1,0000 1.0634 1.077 3 1.152 4
LWHFIW AR 5A 0.6386 0.8447 0.8914 0.9141 0,9417 0.9606 0.9786 1.0000 1.0624 1.0755 1.1533
FEHAPEFES 1 0.6378 0.8428 0.887 7 0.9136 0.9405 0.9603 0.9789 1.0000 1.0621 1.0747 1,152 3
ZRAMFAZ1 0.6372 0.8437 0.8879 0.9130 0.9402 0.959 4 0.9770 1.0000 1.0616 1.0754 1.1528
THMAHFES  0.6374 0.8424 0.8889 0.9149 0.9406 0.9600 0.978 0 1.0000 1.063 1 1.0752 1.154 4

—

WL R 9 0.6365 0.8416 0.887 8 0.9131 0.9400 0.9601 0.9780 1.0000 1.0625 1.076 8 1.146 4

LR 11 0.637 7 0.8427 0.8877 0.9216 0.9392 0.9596 0.9777 1.0000 1.0618 1.0758 1.1453
HTRR S 0.6379 0.8427 0.8875 0.9141 0.9397 0.9593 0.977 3 1.0000 1.0616 1.0758 1.1447
AR S 0.637 8 0.8423 0.8878 0.9218 0.9403 0.9602 0.9781 1,0000 1.0624 1.076 4 1.146 4
WITER1 0.6350 0.8416 0.8867 0.9210 0.9393 0.9590 0.9775 1.0000 1.0622 1.0763 1.1456

RSD/% 0.4119 0.1849 0.1454 0.4225 0.1325 0.0929 0.1034 0.0000 0.1099 0.107 7 0.364 8

%6 15#RTE|OTRIY HPLC 5 00 B i 45 4F w48 ik 8 7R

Tab. 6 Relative peak area of HPLC fingerprint’s characteristic peak of chloroform extract of 15 group Ganoderma lucidum

FIEWER S

REIra 1 2 3 4 5 6 7 8 9 10 11

—
—

R M4 16 0.3829 1.7570 1.9001 0.4685 0.2447 0.8832 0.1876 1.0000 0.5176 1.601 6 0.0853
W AR o M4 23 0.4583 2,1784 2.8443 0.7893 0.2541 1.3503 0.2808 1.0000 0.8470 2.507 2 0.177 1

WEREL A 0.168 4

—

—

L0682 0.8903 0.7419 0.1745 0.8706 0.4350 1.0000 0.787 2 2.2326 0.256 0

IR %W 6 0.207 2 1.0539 1.6350 0.7723 0.1620 0.9142 0.5090 1.0000 0.9453 2.733 1 0.301 0
IMAREHEBKE  0.1341 1.0466 1.3678 0.497 4 0.1366 0.6679 0.4238 1.0000 0.8487 2.0956 0.151 3
LHEWLI 0.1154 0.3142 0.246 4 0.0378 0.0301 0.0824 0.1185 1.0000 0.2420 0.966 4 0.073 3
TMEILALA®EBPSA 0.2253 1.1501 1.2312 0.259 2 0.0880 0.4559 0.1563 1.0000 0.416 8 1.4153 0.103 5
FWMAFFEZ L 0.1075 0.8261 0.584 9 0.1513 0.1211 0.1864 0,1990 1.0000 0.558 5 1.662 8 0.081 6
TYMAPRAAFAZ1 0.1798 1.0021 0.9324 0.2192 0.0971 0.3697 0,204 8 1.0000 0.4629 1.449 6 0.055 9
TMAPHEE  0.1061 0.8288 0.5902 0.156 3 0.1275 0.1952 0.2028 1.0000 0.5567 1.640 8 0.091 4

—

iRy 2 X 0.3102 1.3103 1.5793 0.1176 0.0936 1.4293 0.6910 1.0000 2.009 1 5.174 6 0.428 8
L % 11 0.1624 1.0255
HL % 8 0.159 1
W RS 0.1693 0.927 7

WL R 0.1521 0.968 9

—

.907 3 1,1383 0.1754 1.1588 0.6492 1.0000 1.5887 4.267 0 0.486 7

—
—

L0314 1,5647 0,7603 0.1628 0.6810 0.6100 1.0000 1.8526 3.6012 0.3250

—

.5395 0.9296 0.1614 0.8954 0.5736 1.0000 1.3942 3.7725 0,354 4

—

5720 0.8767 0.1363 0.8329 0.6034 1.0000 1.8318 3.5397 0.3623

RSD/ % 51.02 38.28 47.73 66.88 40.12 56.42 52.68 0. 00 59.49  47.82 65.24
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AR A X R B R E AT AP A EHA
KO EERRHERERETIPEXTFAR TS
B RSDEMIETF 1%, g L1 W, 4E & B sr
HRZAGRBYEYAEEHNRZNERERN
BEWMFTEEE —ENHEHE.

MM EERAMEERX((RSDEKRT
3%), BT L HBERFE SABHAR =1, Bk
AR AEEHHREAGERYFT R EYRNE
BE—-EMER.

Ha/mV

—

MMJMA H o

2.8 AEAFHREEGRIDELRBENRETS
itB

FIHBEARFHHORERGRBYORE ., %
REFINMEWARZEGERYRMACERES
A 2545 S T 5 AL B M LB R B R
Gh.AHNETEEREEHRBY NI LEE,
SRS EERITHR  EROB 4 kKT HR
(o ST =L RATE SR i, S2 I, S3 %
THO

|

52
*

- S TS ¥ 51

] 7.99 15.97 23.9

Bt f&)/min

1.94 199 3 47.92 55.00

4 34 TiEmE LR

Fig.4 Comparison of fingerprint from three different plant province

R ELAEEESIGEERMER

Tab.7 The comparison of fingerprint's characteristic peak from different province
. iR #HiL T

3 ﬁg?min s sl B#I{;]‘E/Qmin Sl BER ngmn ol B E R

1 20.709 17.163 448. 151 20.590 8. 344 222,072 20.793 34.098 879,298
2 27.416 81.257 2 313. 45  27.233 44,875 1271.651  27.473 161.504 4 969. 881
3 28. 860 75.078 2 756.699  28.700 59.186  2020.414  28.926 103.166 4 035.121

4 29.942 27.895 581. 648 29.706 28.276 1026.436  29.753 34, 364 942, 466

5 30.563 13.719 317,679 30. 386 8. 895 186. 878 30.623 25. 649 612. 090
6 31,196 60.728 1491.317 31.033 49.960 1177.703  31.240 61.393 1410.139
7 31.760 23.592 554. 590 31.616 29. 442 766. 538 31.833 51.932 1175.144
8 32.503 50.868 1584.844  32.356 41.987 1245.745  32.544 196.505 6 761.569
9 34. 490 54. 349 1>209. 244 34.350 80.619 2 118.908  34.553 131.305 2 989,801
10 34,946 90.410 3 454.568  34.806 130.872 4 897.554  34.966 292,404 9 453.846

11 37. 306 7.595 295. 000 37.050 13. 804 476. 294 37. 480 16. 468 542, 883
'ﬁ@ﬁ’\fﬂ 15 007.196 15 410.194 33 772,238
2 g i LA 9 842.072 10 107. 963 22 835. 819
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MIEHWRZAGRBYELEERHE
AT LLE H A Rl 4 9 R 2 3 By 84 5 4E 45 8
BN ERAEVNEMNER BHEM=RHRE
AR EHE PR EEAEAM SRS
HERPEGRK BT XYRAERZNIEE
YRS 2 — HE B S H AT g A A X 04 1 AR IE AR
KB BT % 5 B = 5 K A AE 0 f) 04 1i £R
KMAUBHZEHFRENZHLXYRO S EIE
RTHAPE, MR LNHEE TR,

3 9 i

D BEEATFNRE SZAXREEINETH
5 4R B Yy o 40 S B 4 A0 R R, HE R 5,10 pL #ETH
TR, 4 20 uL EAT LI R ER., 5463
(MR EMNER BEEEHRY 35 C,
ZAXH(14] £ETHE 0.8 mL/min.1.0 mL/
min, RBEHE 1.0 mL/min JiF., ZERZERY
B4 SR KR MO K, 45 R 7E 254 nm 1 280 nm 7
REMEEE KT, BEISE S0 6%, B
EK R 254 nm B @GR EHBERT.56%
L 254 nm R EFKK. XE[14]P R
EEVBMTITH.ERIBE. B EHTNH
BB E N AR EHBEEER. EEEE

5 % 3Lk (References) :

TLEMAFABERBR. SREERE. ELEH
BERMTHET 55,60,70,90 min B %, HRE
B3, BT A B0 45 804 55 min 4 W B, SR E B 1) 55
min,

2) IBGERONMANE GEELEERE
i XF 5 BF i 3 B AT ECER SR R B 1L 2
AHER. ERSHERMUETES, — K FTiE
B % FATE LB, KB TS AN
R, TR ERFLESE . ERY
MO, ARRBRBERERY, REZAHERYH
BOEEMRCER, RAE—RNHEE, AP E
BETEVSEEN S ML YRR g, =
KYFRRZFHERERRGZ— HEBSR
ZHREBA—EMXE, BHHAEIEHEEE
REHREWRBLSBDETTH, EHLATHE
BirEEELE. FW.

REGGEBYEXBIE AT HREHH R
BEFMEHTERKE ARG REHERE2T
WHERS, FEGED R 3 A RZ B EE TN E
R Z 2507 e R E SR ALK AR .

EZE LSRR T RZ R 078 MY K 15 A,
BEHEMREZNLERBEER FEBURBRB
REKEFREN . 2ANBEELE FRETK
BRASITMARLERE.
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