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Simultaneous Determination of the Content of 10 Types of Triterpenoids in

Ganoderma lucidum by High—Performance Liquid Chromatography

Lin Zhi—xiang, Zheng Ying—yuan
(Xiamen Institute for Food and Durg Control, Ximen, Fujian 361012, China)
Abstract: This study aims to establish a high—performance liquid chromatography (HPLC) method for the simultaneous
determination of 10 triterpenoid components in Ganoderma lucidum.Samples were extracted via ethanol reflux, separated on
a Phenomenex C; column, and subjected to gradient elution using acetonitrile=0.075% phosphoric acid solution as the
mobile phase (flow rate: 0.3 mL/min; detection wavelength: 257 nm). Method validation demonstrated good linearity for all
ten target components within the concentration range of 0.01-0.10 mg/mL, with precision RSD<1.67% and quantification
limits of 0.1 - 0.5 mg/kg. The recovery rate of heat reflux extraction (97.2%-102% ) was significantly superior to ultrasonic
extraction. This method has been successfully applied to determine the content of triterpenoids in 24 batches of Ganoderma
lucidum samples, confirming its stability and reliability. This method achieves simultaneous analysis of 10 triterpenoid
components in Ganoderma lucidum, providing technical support for improving the quality standards of Ganoderma lucidum
medicinal and edible products.
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1.1 FENRSIKA

R A5 €8T AN : LA SR A AR 2, Waters
ARC T, 32 [H Waters 2\ # o

HL, 20 B K - XRS204 R, #3451 —FE F) 24X
() HRRAH

4 H 3 AT H 451X : AutoEVA-20PLUS &, 255}
ST DB AERRAF

RS N JC/K 4% . HPLC 2%, 75 = Merck .

WMz . AR, 1P

100 R 2 =il 19 73120 CAS S FIbRdE S 5 B
FTEIPUR:

F1 10 MRZ=FEM5HTX.CAS SHirERmER

R =R YL TR g3 CAS 5 afifiz AR
RZWEEC Ganoderenic acid C Cy,H,,0, 100665-42-7 98.0% ANPEL
REZMRC, Ganoderic acid C, CyuH,60, 98296-48-1 98.0% ChromaDex
REZRG Ganoderic Acid G CyyH,,04 98665-22-6 96.8% BePure
RZIHEB Ganoderenic acid B C,,H,,0, 100665-41-6 98.0% ANPEL
REZMB Ganoderic acid B C4,H,,0, 81907-61-1 98.0% At
RZWRA Ganoderic Acid A C,,H,.0, 81907-62-2 98.0% ANPEL
REWH Ganoderic acid H Cy,H,,0, 98665-19-1 97.0% A REELY]
REZWGIED Ganoderenic acid D C4,H,,0, 100665-43-8 98.0% R4y
RZWD Ganoderic acid D CyuH,,0, 108340-60-9 98.0% ANPEL
REZBF Ganoderic acid F Cy,H,,0, 98665-15-7 98.0% ANPEL

1.2 XWHE
1.2.1 A ETAbEE
BRSPS TR AT, i 20 H i
B BRI o FRBOR AR IR S ) A URE 1.0 g OF
12 0.01 g) T 150 mLA#EFE 4, Jin A 80 mL £ 1,
SOCHNHA M $E B 45 min, i€ , & IF IR, 170k
ARAL 30°CII T T W45 229 5 mL, # 78 2 20 i ik
LRSI 1.00 mL BRI i, R EiR A1, i
AL IR AR (0.22 pum) , BEVEAH €35 53 B (6 EE 0, i
I 5 Y F R A 7 3 Y e, (o 2R 22 = Y o
WFEAE 0.01~0.10 mg/mL JEHP) .
1.2.2 HRAER A EC
(1) it 4 VR - 0 o 0% L i B 4 33 R
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SR C R 2GR D 45 10 mg (R 1 2 0.1 mg) , 435
T B R 2 10 mL AT, B A B4R,
TRAT IS FN W N 1.0 me/mL I FRIERE AT W, 2°C~
8 CHOGIAE , ARIN NI H .
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0.20.0.40.0.50 mL /9 % R 2 =i bR W T 5 mL
FEmf D, FH AR RO E 4% LIRS B A 0.01
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VL, I P o
1.2.3 W i A

{154 Phenomenex Kinetex C (150 mmx3.0 mm,
RiAE 2.6 wm) , it & 0.3 mL/min, #:3 30°C, K %% A
SR HIMREIN 5 58 A PRI 25, 4G K 257 nm,
HEFERE 10 WL, 25 PRI B2 A i 2l A A (0.075% W
PRV , T slAH B(ZNE) B BEVRIAR R L2 2,
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£33 10 HMRE=FELEMXRRIT

R =R EYEpy R’
REZIGHIRC Y=5.56x10"X —2.02x10° 0.999 5
REMRC Y=2.05%10"X 43.29x10° 0.999 9
REMG Y=2.32x10"X+2.82x10* 0.997 5
REZITRB Y=2.69x107X +1.12x10* 0.999 8
REZMB Y=4.97x10'X —3.28%10* 0.999 4
RETRA Y=2.59x10"X+5.06x10° 0.998 8
REMH Y=1.71x10"X — 1.24x10* 0.999 2
REZIGRD Y=5.25%10"X —4.25%x10* 0.997 9
REMRD Y=2.44x10"X —9.88x10* 0.997 8
REMRF Y=1.87x10"X — 1.06x10* 0.997 5

25 2 e TR RRURT R B B TE), 951 ARD RSD AL
SERI A 4, 0] WAZ T I R AT
24 TEEMRAE

FRICR ZHES ('S CZ-11) 3= 18 1.2.1 R
AT AT AR P 1.2.3 HRAY A 51 EHLIE
R I0MRZ =50 E R, 24 R 2R
F1 g, EFHEEREUN 1 mL, R 260 C R 2D
M) E PR A 0.1 mg/kg; RER A RZMB. R
C,  REMD REMRF REMCHAZIHRB =
B R 0.3 me/kg s R 2R H A9 R R 0.5 me/ke.
2.5 EERE

ARG LB T A 80 mL Z i, 18 3 80°C AN
PR FE L 45 min DA K HE A HE B 45 min XﬂLﬁZEP

F4 10 HRE=pRIEmFRF04R BB RSDE

(n=6)

RE=MERAE WA RSD(%) 4 B E] 1 RSD (%)
REZWIRC 1.25 0.10
REMRC, 1.08 0.20
RZMRG 1.61 0.20
REZMRB 1.58 0.20
REZMWB 0.97 0.20
RERA 0.88 0.10
REMH 1.63 0.10
REIEIRD 1.36 0.10
RZMRD 1.67 0.10
RZMF 1.11 0.10

BAREE S 43 B 0.04 mg/g 10 Fh R 2 =R 4
PR AR, MR EE S L 38 5, nTAUINEATRT 7 45 min
ISR AAT 1 SRR
2.6 MHmiNE

BEHR 24 FpOR[R] = b R 2 FE i O FARL) 4218
1.2.1 R 75 VAT AL 38, 1.2.3 w0 £33 2% 4 k£
SE o HEFANZR 6 I, R BAIZ A T T SE PR AR
A
3 i

AHFGE B S T R E R 2 10 Fl =
Ko (RZIGIR C R ZMR C, . RE R G R 2GR

1080 R 2 =il SR A2 . LIRS g CZ-1 28 BIRZMB. RZMA RZMH RZIHKRD RZ
X5 WHHLEFRT 10 MRE=fEEKRER
AR 45 min JNFATA 45 min
R =k AJEAH (mglg) - -
W5 (B (mg/g) IR (%) W72 {H (mg/g) [FIR (%)
REWEREC 0.005 0.031 65.0 0.044 97.8
RZMRC, 0.040 0.065 62.5 0.079 98.0
REMG 0.148 0.176 70.0 0.188 99.0
RZIHRB 0.017 0.044 67.5 0.056 98.5
RZWB 0.013 0.042 72.5 0.052 97.2
REMRA 0.105 0.131 65.0 0.144 98.8
REZWH 0.130 0.154 60.0 0.169 99.8
RZIEIRD 0.071 0.099 70.0 0.112 102
RZMRD 0.176 0.201 62.5 0.216 100
REMF 0.394 0.424 75.0 0.435 102
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R6 24MARFHREFIOMRE=I NS E

(B {I:mg/g)

gis REBIRC RERC, REMGC REMKMRB RZMB REMRA REMH RZMHRD REMRD REMF

CZ-1 0.005 0.040 0.148 0.017
CZ-2 0.026 0.104 0.409 0.396
CZ-3 0.007 0.025 0.221 0.043
CZ-4 0.020 0.761 0.282 0.074
CZ-5 0.016 0.042 0.377 0.062
CZ-6 0.011 0.046 0.356 0.060
CZ-17 0.005 0.020 0.139 0.025
CZ-8 0.018 0.144 0.187 0.026
CZ-9 0.027 0.343 0.237 0.132
CZ-10 0.034 0.099 0.304 0.215
CZ-11 0.132 1.515 0.720 0.284
CZ-12 0.018 0.689 0.379 0.082
CZ-13 0.071 0.380 0.448 0.371
CZ-14 0.071 0.039 0.165 0.245
CZ-15 0.006 0.022 0.178 0.061
CZ-16 0.021 0.057 0.265 0.012
CZ-17 0.083 0.095 0.273 0.029
CZ-18 0.021 0.420 0.322 0.162
CZ-19 0.008 0.013 0.191 0.047
CZ-20 0.011 0.086 0.419 0.089
CZ-21 0.008 0.015 0.234 0.037
CZ-22 0.026 0.230 0.246 0.061
CZ-23 0.005 0.047 0.186 0.018
CZ-24 0.015 0.099 0.390 0.116

0.013
0.361
0.100
0.464
0.094
0.074
0.088
0.079
0.202
0.181
0.702
0.456
0.496
0.169
0.131
0.361
0.031
0.495
0.101
0.056
0.114
0.146
0.057
0.299

0.105 0.130 0.071 0.176 0.394
1.327 0.300 0.371 0.781 0.782
0.499 0.581 0.164 0.414 0.959
1.134 1.290 0.051 0.797 1.502
0.888 0.232 0.211 0.681 1.128
0.100 0.364 0.063 0.117 0.706
0.168 0.177 0.067 0.194 0.804
0.173 0.472 0.075 0.156 0.902
0.920 0.813 0.194 0.494 0.869
0.849 0.271 0.265 0.595 0.845
1.438 1.179 0.212 0.922 1.312
0.965 1.752 0.054 0.681 1.561
2.459 0.432 0.569 1.488 1.513
0.987 0.638 0.307 0.514 0.998
0.275 0.717 0.085 0.209 1.283
0.429 0.414 0.049 0.559 1.353
0.204 0.121 0.096 0.212 0.886
1.514 0.864 0.115 1.100 1.579
0.636 0.487 0.201 0.487 0.758
0.795 0.504 0.083 0.627 0.926
0.455 0.557 0.114 0.374 0.611
0.680 0.976 0.161 0.497 0.734
0.279 0.430 0.090 0.261 0.667
0.660 0.397 0.238 0.646 0.855
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