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[ Abstract ] Objective: To establish a method of quantitative analysis of multi—components by single marker for 23
components in Ganoderma. Methods: High—performance liquid chromatography was performed on a WATERS CORTECS
C18 column (90 A,2.7 pm, 4.6 mm x 150 mm ) with a mobile phase of acetonitrile—0.075% (v/v) phosphoric acid
solution for gradient elution at a wavelength of 252 nm, a flow rate of 1.0 mL/min, a column temperature of 35 °C, and
a sample size of 10 w L. With ganoderic acid A as the internal control, the relative correction factor was calculated for the
other 22 components ( ganoderic acid L, ganoderic acid I, ganoderenic acid C, ganoderic acid C2, lucidenic acid C, lucid-

enic acid N, ganoderic acid C6, ganoderic acid G, ganoderenic acid B, ganoderic acid B, lucidenic acid B, ganoderic acid H,
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ganoderic acid C1, lucidenic acid D, ganoderic acid F, ganoderic acid J, ganodermanontriol, ganoderic acid DM, ganoderic

acid TR, ganoderiol F, ganoderiol B, and ganoderal A ) , and their content was also calculated. These results were compared

with the results of the external standard method. Results: All 23 components showed a good linear relationship within their

respective range of mass concentration (R > 0.998 ) , with an average recovery of 93.85%-110.91%. Conclusion: The

method of quantitative analysis of multi—components by single marker with ganoderic acid A as the internal control has good

accuracy and reproducibility and can be used for the content determination and quality control of multi—target ingredients

in Ganoderma.

[ Keywords | Ganoderma ; ganoderma triterpene acid; high—performance liquid chromatography; quantitative analy—

sis of multi—components by single marker; relative correction factor
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R2 BROMEEEEATLE . LMCE BXRY RHREE

Ay myEyy s SR /(p g ml ) R’ LOD/(ng*mL™") LOQ/(ng*mL™)
RERL y=5 421.6x+2.448 8.4~84.5 0.999 6 0.845 8.450
REMI y=6 846x+14.931 8.8~ 88.0 0.998 4 0.880 1.760
RZMMC y=10 284x+23.101 8.8~87.8 0.999 3 0.878 1.756
REMC, y=48 762x+17.577 10.9 ~ 108.8 0.998 7 0.109 0.218
HZRC y=9 024x+12.529 10.3 ~103.2 0.999 0 1.032 2.064
HRERN y=7 543x+22.465 10.4 ~103.9 0.999 3 10.390 2.078
RZMCq y=4 536.8x+5.717 8.5~84.7 0.999 6 1.694 8.470
REZMRG y=5 806.4x+13.498 10.3 ~103.2 0.998 8 2.063 10.316
REZIGIRB y=14 368x+52.610 10.1~101.2 0.998 6 1.012 2.024
RZWB y=7 892x+23.585 10.4 ~103.7 0.998 6 1.037 2.074
HREMB y=8 106x+24.356 10.2 ~102.1 0.999 6 1.021 2.042
REMA y=9 716.5x+30.226 13.6 ~ 135.9 0.999 8 1.359 2718
RZMH y=5 867x+11.548 7.5~75.0 0.998 9 1.500 7.500
REMC, y=7 695x+14.601 9.3~93.1 0.999 1 0.931 1.862
FEMD y=8 468x+21.808 10.5~105.3 0.999 7 1.053 2.107
REMT y=6 324x+17.977 9.9~98.8 0.999 5 0.988 1.976
REM] y=5 549x+4.868 9.3~92.6 0.999 2 0.926 1.852
RE G y=10 264x+4.795 8.7~87.4 0.999 9 0.087 0.874
REBDM y=12 387x+12.388 9.2~92.5 0.999 5 0.092 0.925
REMTR y=8 659x-2.076 9.2~91.6 0.999 3 0.092 0.916
REFT y=8 768.5x+4.096 8.0 ~80.4 0.999 2 0.080 0.804
RYEEB =9 264.5x+4.784 8.3~82.6 0.999 3 0.083 0.826
REWA y=4 536.9x-2.257 7.7~76.6 0.999 7 0.077 0.766

232 RAXIRSERE S REERI 137 IR R AR R A i, T A
23 R ZIRX A 452910 mg, 20 5E T 10 mLaE s, o P s e i il 5 45 A3 vk B (R VR 5 6T R
1708 R | RT3 S Vash vy B D e A ) A s B E AR . (L3 3)

x3 MMBRERGARPHRE

G 45y W I (wgeml™) ||H%5 4143 W (pgeml) |45 4143 Wl /(wgemlL™")

I RERL 84.5 9 REIGWB 101.2 17 REM] 92.6
2 RZMI 88.0 10 RZMB 103.7 18 R 25 87.4
3 RZWmC 87.8 11 HREZWRB 102.1 19 RZEDM 92.5
4 RZMC, 108.8 12 RZMA 135.9 20 RZMTR 91.6
5 HREMC 103.2 13 RZMH 75.0 21 REWEF 80.4
6 FERMN 103.9 14 RERC, 93.1 22 RE[B 82.6
7 RZMCq 84.7 15 HERD 105.3 23 REFEA 76.6
8 REMRG 103.2 16 AEMF 98.8

2.3.3 KEEERL  H RS BC2.17 UMK, T3 WA T R PR RH G B 7 22 (relative standard deviation,
EP 3R Eﬁ{Eé XF B LS, 2 “2.27 TR A4, RSD){H. HIEIFEREE . B Ik 3B ATR A& X 1R
A, T 1H NESLHERE 6 UK, 0 RIE Y, 8B4 I, ¥ 9227 T gk 5, B H IO E 29K, SR
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FE3H, O, A MG RSDIE, 45 T3.0%, KIEAEHE R,
U4, 23 FP 3 H N FH RS 25 RSD A/
x4 23WMRZ=DEERAH A HERFEELER(=6)
@y HINRSD/%  HIARSD/% 45y HMRSD/%  HIA RSD/% iy HMRSD/%  HIFRSD/%
RERL 1.06 1.32 REIMIB 0.88 0.95 REZW] 0.86 0.95
0.86 0.98 0.91 0.86 0.97 0.86
0.92 0.85 1.02 0.86 0.88 0.53
REMIL 0.95 1.06 REWMB 0.97 0.85 RZ O 0.69 1.03
0.52 0.86 1.06 0.95 0.85 0.75
0.68 0.75 1.15 0.95 0.79 0.92
REMMC 0.43 0.89 HEMB 0.98 1.03 RZWmDM 0.68 0.72
1.05 0.93 1.06 0.87 0.96 0.87
1.15 0.95 0.85 0.95 0.57 0.53
RZMC, 1.06 0.98 RZFA 1.16 0.86 REZWMTR 0.68 0.76
0.86 0.92 0.86 0.75 0.85 0.82
0.76 0.86 0.79 0.86 0.79 0.96
HERC 0.95 0.86 RZMH 0.93 0.77 REBEF 0.88 0.86
0.68 0.95 0.87 1.02 0.69 0.72
1.13 0.84 0.98 1.02 1.05 0.57
HRERN 1.05 1.21 REMC, 1.02 0.86 RZWEB 1.24 1.04
0.95 0.97 1.24 0.99 1.05 0.98
0.79 0.82 0.95 0.88 1.05 0.69
REMC, 0.85 0.78 HRERD 1.01 0.87 REMWEA 1.36 0.97
0.69 0.72 0.96 0.85 1.28 0.86
0.77 0.69 0.99 0.81 1.42 0.88
REMG 0.69 0.58 RZMF 0.84 0.74
0.54 0.67 0.92 0.62
0.96 1.02 0.68 0.75

234 EEMERKE WE-HRZ ey, & 217
TUT J5 2 i Bl m s L, 4 2,27 IUT (435 A5
PEATRTI, THER 23 Bt o 1) B i SO RSD . 45

FEMPRZRLRZMI. RZIGRC. REZMC,.
HRZMC.HRZMN, RERC,. RERGC, REZ M
fRB . REMB. FEMB. REMRA . REZMH, R
FRC,. KRZMD. REMF. REM]. RZ T, R
ZMRDM, RZFRTR, RZWF, R2ZMEB, R 2 A
S 2 4y 91 N 4.63 mg/mLL., 124 mg/ml.., 3.67 mg/ml.,
3.59 mg/ml., 17.41 mg/mL. 9.14 mg/mL. 30.62 mg/mL..
23.31 mg/mL.23.64 mg/mL.22.64 mg/ml..21.83 mg/mL .
76.26 mg/ml..57.66 mg/ml.83.97 mg/mL,35.51 mg/mL.,

78.73 mg/mL. 5.91 mg/mL 19.71 mg/mL. 9.80 mg/ml. .
10.36 mg/mL., 18.35 mg/mL., 10.71 mg/mL., 7.99 mg/mlL.,
23 B B 43 % = A RSDE M 0.19% ~ 2.42%(n=6),
RWZ L EE TR

235 RUEMRE BRGNS, TERT
AR, P IE0. 2. 4. 6.8, 12, 24 hiiE “2.27
TR 335 45 U8 3 FE DU A, 10 5% 4% o 0 T AR, T
FRSDIH. Z5iRMEMPRZRL, RZMI. R 2N
FRC. REFRC, REBRC. FEMN. REMC,. R
TG REBMB. REMB. FEMB. REMA . R
FRH, REBRC,. FEMD. RERF. REMR]. R
ZHE, REMmDM, RZM TR, REEF, RZEEB,
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R AT 55 550 5 0 4.7 mg/mL, 1.23 mg/mL,
3.65 mg/mL. 3.58 mg/mL. 17.3 mg/mL. 9.28 mg/mL.
30.7 mg/mL. 23.33 mg/mL. 23.57 mg/mL. 22.78 mg/mL,
21.68 mg/mL.. 76.35 mg/mL., 57.8 mg/mL. 83.84 mg/mL..
35.52 mg/mL. 78.71 mg/mL. 6.15 mg/mL. 19.81 mg/mL.
9.85 mg/mL. 10.4 mg/mL., 18.3 mg/mL, 10.7 mg/mL..
8.23 mg/mL, 23 Ff Y 43 W 1T AL 1Y RSDH 4 0.11% ~
2.52%(n=7), RIS A ITE 24 h NEREVE R 47

2.3.6  fFERICRIE:  IE RS B R Z
25025 ¢, Kiwm ke, Loy, 4% mA “2.17
T TR A T HE S V2 VRS et OR Y T 4% LA i v
T 100%), #% “2.17 WUT J7 ik i & il 5 v i,
Fig “2.27 WON (O35 A AN E |, 3525 U 1Y
FERNS A RSDAE, 45 5R W3R 5. 23 Bt 197 34
TNEE TSGR 4 93.99% ~ 99.64% , RSDAE M 0.65% ~
1.43% , RWZ T w1 R 4F .

x5 MELRKZRIRIE LR (n=6)

oy I 1% RSD/% #Hy I 1% RSD/%

REZWL 94.82 1.05 REMH 99.57 0.65
RERI 99.06 0.98 RERC, 94.41 0.75
R C 98.75 1.43 HRERD 97.72 0.84
REWRC, 96.85 0.98 RERF 96.10 0.97
HERC 99.01 0.75 REB) 97.84 0.85
HERN 99.47 1.15 RZ O 93.99 0.79
REMC, 97.87 0.97 REW DM 99.57 0.92
REMG 99.64 1.05 REMTR 98.01 1.01
REMFMB 99.60 0.97 REWT 99.00 0.94
REWmB 99.40 1.06 REWB 99.15 0.82
HEMB 99.31 1.02 REWEA 95.10 0.68
RZMA 99.25 0.85

24 RCF#yHF LS ABRER URZRANN
ZW)(s), $% LA 2 AR H A 22 FpAF I A8 43 G) 1Y
RCF.

RCF=Ks/Ki=(Ai/Ci)/(As/Cs)(1)

Ao, A7 SRR, “C7 AW, ‘K7

HC“2.3.17 WU LA S SRR K 7 T
LA IRILER 6. £ UAT I RCF (EAEAS [A] 52 50 45 1
T OR RS AN A €3 AT AN [l vt 3 ) ) e
R4 (RSD<3% ), &M & 57 1 RCF A FH 1 R 47,
AT QAMS ¥,

REZR L MRZR Co : #£ 252 nm R IE KT
K& A M B B LR R A T R 200 A 5
PO T i = O R A7 ] TR A DA N =TN
MSE RCF1H > 1.

RZWEEA HA P YRR -CHO ) AIBES A
BB 0 1A B O L AT B R SR AR A T R

S o 7 PR 1 o

X SEgE A 22 5 B RCF ERES 1, 8 3CR gk
WERH] RCF fEAR R A MRt R4F(RSD<3% ),
PRLICATY R F A A i
2.5 QAMS:k 5 ESMZm & 4 Rehrtix  Huodt
ASTA] 7 b () R A b, #2217 TR 7 ik il A8 At
ARV, HE 12.27 T (AR A A R A, 1O Sk
R 43R MR (ESM) FILA R 2R A N NS
P11 QAMS 2 OFI| FH 36 6 i RCF {i) 11580 B & 23
iR 0 2 £, O X PR 5 1k 1 45 AT R G
BARXT AR 22, RSD%) . Horpdl o & B TA )y
A H R R REBE AR, RSD% bRic /7, 4%
RLERT, PR AR B i A AR — 3, B
YA R 20 F ) RSD 48 (FF 5 b & 4G,
FCRSD i =), H A K 4 1 RSD ¥/ F 10%, %
QAMSIE ] HF RZ th Z o & i W25 0E , A
ZER AT
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F6 WURZMAANSHWHIAEIEIEREF(RCF)

il Ry R’ RCF A5y ]I 7 R’ RCF
REZML y=3 908.1x+2.448 0.999 6 2.196 RZWH y=5 823.5x+11.548 0.9959 15140
REMI y=8 105x+14.931 0.997 4 1.059 RZMC, y=8 156.1x+14.601 0.9981  1.0810
RZWEBC y=14 800x+23.101 0.998 3 0.580 HZRD y=7 851.1x+21.808 0.9977  1.1230
RERC, y=7936.2x+17.577 0.997 7 1.081 RERT y=6 937x+17.977 0 0.997 5 12710
HEMmC y=9 325x+12.529 0.999 0 0.920 REW) y=4 742.8x+4.867 9 0.9982  1.8130
TRZRN y=9 735.7x+22.465 0.997 3 0.881 RZ O y=13 450x+4.795 2 0.9989  0.6393
REMRC, y=3 157.2x+5.7177 0.997 6 2.718 RERDM y=12 879x+12.388 0 0.9985  0.6677
REMG y=7 213.3x+13.498 0.997 8 1.190 REMTR y=9 248.9x-2.075 8 0.9983  0.9297
R B y=19 756x+52.61 0.997 6 0.446 REWF y=8 537.3x+4.095 8 0.9992  1.0072
REMWmB y=8 754.2x+23.585 0.997 6 1.007 REEB y=9 777.1x+4.783 7 0.9983  0.8795
KEWmB y=8 795.6x+24.356 0.997 6 1.002 REWA y=4 536.9x-2.257 2 0.9997  2.1400
RZMA y=8 814.4x+30.226 0.997 8 1.000

7 ESMEEQAMSENE M REHBPF 23 =GERSEME RILR
4 CRERE BPARZE WL WP WREZ S 0 CRERY BRE WA WDk R S
RSD/%  RSD/%  RSD/%  RSD/%  RSD/%  RSD/% RSD/%  RSD/%  RSD/% RSD/% RSD/%  RSD/%
REZML 471 2.24 2.05 0.65 113 10.25 REMH 023 0.24 0.14 0.28 0.33 0.26
REMI 0.93 1.72 0.35 1.76 0.59 435 REEC, 063 0.38 / / 0.34 0.09
REMTMC  8.84 7.07 5.05 2.67 4.56 9.43 KEBRD 0.8 0.29 0.34 0.73 0.30 0.67
REMC, 456 6.15 9.43 7.44 7.07 771 RYRMF 488 / 1571 975 8.32 2.57

S
I

0.70 0.64 2.03 0.77 0.93 1.01
7.29 1.05 3.11 2.05 6.29 1.89
1.42 0.68 0.37 0.33 0.37 0.26
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