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Abstract: According to the method proposed by Pharmacopoeia, the triterpenes, sterols and fatty
acids in Ganoderma lingzhi were determined by spectrophotometry with oleanolic acid as the
control substance, and the factors affecting the determination of triterpenes were analyzed. The
results showed that sterols and fatty acids in fruiting bodies, especially in spores, could interfere
with all the determination results. Because of the structural characteristics of triterpenes in
Ganoderma lingzhi fruiting bodies, the measured value is much lower than the real value.
Therefore, spectrophotometry is not suitable for the determination of triterpenes in fruiting bodies,
mycelia, spores and related products of Ganoderma lingzhi.
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AT 22 40 H o FPEA o ASBIE SR A BT 45 T 24>
bGP SR b (I SCEF 2020), FXfERZ
H R R ) R | S BRI I R A T4
FEREDINE , BRITIX i & K AR A2 B 2
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1.1 {EEFNIRF

NL TRA i#824ii/K{Y (ELGA Lab Water 23 7),
A 2 SSOBUH €6 3% 1% (A gilent LC1290 infinity 1T, %
FERAF]), HAPIEVEAH(KQ2200E, B 1Lk
FANERA RA T, HFRF-(FA2004A, FiEEHE
FERFFAEA R A ], BipR{(Synergy HT96,
Bio-Tik A F]).

FrEUR R ARG 5 R S5 X B S W H - Sigma. 2
F), AT T 22 AR = BRSO SR e [,
A% R S ST HE ) B AR HE B 0, Al
JEX>98%. ZZMB/K (L= Afl), 2% . vKRES
M. mARM MR ORI ek, FE255 R 250
A BR AT RE T, WA
REPAR 1 SRZNF, Hd, 7SRRI
PR WL e R e AR 1, AR 224600 b
JZW 5 TR ek, RO W 9% 42 8% 55
(2014 HziA .
1.2 BEMRHEeEs RPN =6E

BUpfe 1 5 RZ P9k WAL HERFITE T
MR, SAETFRE 1.5 g, IMAJC/KZEE 30 mL,
A HEE 60 min, 1F 0.2 pm JEIE)S, ERENNE .

@R 57k . ¥EA Agilent Eclipse Plus
C18 faifE, 1.8 um, 2.1 mmx150 mm. Kl
K. 254 nm, HER: 35°C, BREE. 2 ul. .
0.4 mL/min. JEIHH: 0.01%BERKIER(A)-Z I
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(B). VEMRFERE: 0 min, 74% A, 26% B; 18 min,
73% A, 27% Bj; 28 min, 65% A, 35% B; 31 min,
40% A, 60% B; 36 min, 10% A, 90% B; 40 min,
0% A, 100% B; 44 min, 74% A, 26% B.
1.3 SREZREMNEHERPRZ0E
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AT I E (R 2 e 52 2020),
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H 9% BGF IR R U R 0.1, 0.2, 0.3,
0.4 1 0.5 mL, 2} 5E 15 mL HZERE F, 5T,
TV, R I A E ] P A R A K T R VS TR NS
BRRBUE HE 0.5 g, NVKESFR M A# K 10 mL)
02mL, E&M 0.8mL, ¥45), 7 70 ‘C/KREH
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2, HREES-AT UL OB, 7E 546 nm i
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25 W40 puL AL S YD W E 15 mL 2 I8
W %132 AEER, A “HETT R, [RTEERE,
D7 WO B I AR A v i T30 i
134 REEVHGODIAEENE

N 2 T U R 2 AE AR RO 0.2 mL,
SrlE 15 mL HERE T, #% 132 P8R, A

PR R, [FIRERAE, E RO, AREhR I
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40 pgo J3 GG RE BN AE X 2 Ak A P ) 25 2R T
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E1 MHEERNESIREREE
Fig. 1 UPLC chromatogram of four samples of Ganoderma lingzhi.

*1 EOMERSIERMNESER

Table 1 Measured values of four samples determined by spectrophotometric method
FE b FEEk L) EK ¥
Samples Fruiting bodies Mycelia Spheroid Spores
B=E & Total content of triterpenes (%) 1.28+0.07 4.10+0.10 0.84+0.07 3.56+0.06
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Table 2 Structural functional group and measured values of ganoderic acids determined by spectrophotometric

method
(S waw C3 I REM  XUHALE D2 (B
Types Compounds Functional Position of Measured
group on C3 double bond value (ug)
REZIGIR Ganoderenic acid B 38-OH 8-9,20-22 8.52+0.15
Ganoderenic Ganoderenic acid D 3=0 8-9,20-22 8.72+0.09
acids Ganoderenic acid C 34-OH 8-9,20-22 11.11£0.23
Ganoderenic acid F 3=0 8-9,20-22 13.74+0.17
Ganoderenic acid A 3=0 8-9, 20-22 14.29+0.09
Ganoderenic acid E 3=0 8-9, 20-22 14.99+0.31
RZMR Ganoderic acid TQ 3=0 7-8(9-11), 24-25  8.86+0.10
(GAILHINE)  Ganoderic acid SZ 3=0 7-8(9-11),24-25  9.77+0.23
Ganoderic acids Ganoderic acid Jb 34-OH 7-8(9-11),24-25  10.36+0.23
(Conjugated Ganoderic acid TN 34-OH 7-8(9-11),24-25  13.79+0.23
double bonds) Ganoderic acid Y 34-OH 7-8(9-11),24-25  16.18+0.23
Ganoderic acid T1* 30-OAc 7-8(9-11), 24-25 18.47+0.09
Ganoderic acid T* 3a-OAc 7-8(9-11), 24-25 18.47+0.09
Ganoderic acid Mk* 3a-OH 7-8(9-11), 24-25 18.87+0.09
Ganoderic acid Me* 3a-OAc 7-8(9-11), 24-25 19.42+0.15
Ganoderic acid P* 3a-OH 7-8(9-11), 24-25 20.49+0.29
Ganoderic acid TR 3=0 7-8(9-11), 24-25 22.10+0.15
Ganoderic acid R* 30-OAc 7-8(9-11),24-25  22.20+0.09
Ganoderic acid S* 3a-OH 7-8(9-11), 24-25 24.14+0.09
Lanosta-7,9(11),24-trien-3a-hydroxy-26-oic acid* 3a-OH 7-8(9-11), 24-25 41.91+0.09
REZIR Ganoderic acid A 3=0 8-9 6.73+0.15
(AEIHEXHE)  Ganoderic acid LM2 3=0 8-9,24-25 7.63%0.15
Ganoderic acids ~ Ganoderic acid N 3=0 8-9 7.78+0.15
(No conjugated Ganoderic acid C6 3p-OH 8-9 8.03+0.17
double bonds) Ganoderic acid F 3=0 8-9 8.720.23
Ganoderic acid K 34-OH 8-9 9.02+0.23
Ganoderic acid G 34-OH 8-9 9.57£0.15
Ganoderic acid B 34-OH 8-9 9.67+0.17
Ganoderic acid H 3p4-OH 8-9 10.06+0.05
Ganoderic acid [ 35-OH 8-9 10.91+0.15
Ganoderic acid C2 34-OH 8-9 11.01£0.09
Ganoderic acid L 3p4-OH 8-9 11.2140.15
12-Hydroxy-ganoderic acid D 3=0 8-9 11.21+0.20
Ganoderic acid DM 3=0 8-9, 24-25 12.35+0.31
20-Hydroxyganoderic acid G 34-OH 8-9 12.75+0.23
Ganoderic acid D 3=0 8-9 13.50+0.09
7-Oxo-ganoderic acid Z 34-OH 8-9, 24-25 16.38+0.09
23S-hydroxy-11,15-dioxo-ganoderic acid DM 3p4-OH 8-9, 24-25 19.32+0.09
Ganoderic acid AM1 3p4-OH 8-9 22.05+0.08
Ganoderic acid Z 34-OH 8-9, 24-25 26.28+0.75

T AR 7 S YA A LR E MR Z R 22 kb il #5458, T IH

Note: Compounds marked with “*” were isolated from mycelia of Ganoderma lingzhi in our laboratory. The same below.
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Table 3  Structural functional group and measured values of ganoderma ketones, aldehydes, alcohols, lactones

determined by spectrophotometric method

aw C3 i H AEH XA B D2 (B
Compounds Functional group Position of Measured
on C3 double bond value (ug)
Ganoderiol A 34-OH 7-8(9-11) 7.23+0.23
Ethyl ganoderate J 3=0 8-9 10.36+0.23
34,76,15p-Trihydroxy-11-oxo-lanosta-8-en-24->20 lactone 34-OH 8-9 11.76+0.31
Ganoderlactone D 3p-OH 8-9 12.30+0.23
Ganolactone B 34-OH 8-9 13.05+0.23
Lucialdehyde B 3=0 8-9, 24-25 13.65+0.38
Ganoderal A 3=0 7-8(9-11), 24-25 15.59+0.09
Ganodermanondiol* 3=0 7-8(9-11) 19.524+0.09
Ganoderone A 3-OH 8-9, 24-25 21.46+0.31
Lucidal 34-OH 8-9, 24-25 27.08+0.09
Ganodermanontriol* 3=0 7-8(9-11) 27.28+0.09
Lucialdehyde A 34-OH 7-8(9-11), 24-25 30.31£0.26
Ganoderol A 3=0 7-8(9-11), 24-25 31.26+0.31
Ganoderiol F 3=0 7-8(9-11), 24-25 38.27+0.70
Ganoderol B* 34-OH 7-8(9-11), 24-25 39.76+0.53

x4 EERCSVFIEME RN EE

Table 4 Structural functional group and measured values of sterols determined by spectrophotometric method

aw C3 fi B el XA ME(E
Compounds Functional group on C3 Position of double bond Measured value (ug)
Ergosta-4,6,8(14),22-tetraen-3-one 3=0 4-5(6-7)(8-14), 22-23 7.71+0.17
p-Sitosterol 34-OH 5-6 8.31+0.09
Cerevisterol 34-OH 7-8,22-23 16.04+0.10
Ergosterol peroxide 3p4-OH 6-7,22-23 20.45+0.12
3,5-Dihydroxyergosta-7,22-dien-6-one 34-OH 7-8,22-23 21.50+0.17
Ergosterol 34-OH 5-6(7-8)22-23 21.79+0.10
3,5,9-Trihydroxyergosta-7,22-dien-6-one 34-OH 7-8,22-23 22.59+0.10
5,8-Epidioxyergosta6,9(11),22-trien-3-ol 34-OH 6-7,9-11,22-23 22.71+0.03
6-O-Methylcerevisterol 34-OH 7-8,22-23 31.04+0.10
Stellasterol 35-OH 7-8,22-23 33.51+0.40

24-trien-3a-hydroxy-26-oic acid X4~ =i b 54
I (R L SE PR R, SR BT 41.91 pg, HARPT
A AE Y0 E B4/ TS BRE 0 T =i 2E Ak
GWRUL, WLETHRZMRBMED(EH 1
X BB 1 A SO AR i B 5 b v =i Ak
YR ZI . B B NBERSEICR R B AL
B ) 0 A E R 43 B HL A A5 R 2 3] iy R 2

SR A Y E R . Ul ganoderic acid P,

ganoderic acid TR, ganoderic acid R, ganoderic
acid S . lanosta-7,9(11),24-trien-3a-hydroxy-26-oic
acid. ganoderone A . lucidal. ganodermanontriol.
lucialdehyde A . ganoderol A. ganoderiol F #
ganoderol B Al (B AR REME L 20 pgo BRI AY
kR =i G, SANEE/NT 10 pg
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G o ABAEAF I A, S50 b oLyl
)R ZRREF R ZIHRBEY , Je R 215K
BB E R =AY, W ARZ IR
BT AT o A I R BSR4 , I RS
TE 3 GG BE VDN 2 e i) 1 5 55, BRI
{HAME T 20 ng, Hif, ganoderic acid A A9 5E
HALH 6.73 ug, AP EARE

x5 BRIREUSREHEYEEFFNEE
Table 5 Structural functional group and measured
values of  fatty  acids determined by
spectrophotometric method

(oce?] PUGi DA (8
Compounds Position of Measured
double bond value (ug)
Stearic acid 7.94+0.26
Nonadecanoic acid 7.88+0.17
Palmitic acid 8.63+0.26
Behenic acid 9.49+0.26
Benzoic acid 10.06+0.20
Linoleic acid 6-7,9-10 25.29+0.79
Oleic acid 9-10 25.754+0.70

R =t S ob , S b Bir A i S AR 7
R AL G W)t 1S 2 70 A I - DK R - i TR 1A
T RAEBCORN,7E 546 nm ZAFAE AT DGR
Fovb B AL S 0 00 D 1 2 BCER RIS B 20 g
PL I, 1M 6-O-methylcerevisterol I stellasterol P4
MG PRI E B et 30 pg, B =
iR EYEE G BIRENIEY P
linoleic acid Fl oleic acid 4 & {2 & 3 T H:
MR PRI G W) o i R 73 Do B vk o R 2
S R A AN BN BE MR S = i, A
ZRIR 2P BRI SR T,
24 TGS SIEENES
SREVFZ M

SR OGRE BN E =G i 0 B A
I ANTERE o TR AN TR JE : =7
IKEAET GRIR | AR PR B 2 IR E R, 8
FREst R IRBK , HE AU ZE ), PR XU

1722 EMEFIR

FoL . R4 55 SO A AL BUR R 58, X
TERRAF NP P AR B8 5~ 22 (. Rk, At
. C3 o i sl B i A5 W 52 B S
ASKiA LU AL A ) B AR, A R
ARG Y B st GE H IS5 2016).

AT R PRI 2R 2 eh = g 1D R
G IR 2 5 K A RO B i 8 R T AR R
LIRS T 2S5 W C3 A0 E RER AU
DUAHDBUEE B S EORAL & S IR G R . =
eEr, MRAEFSGRRAE ] 70 R ZBR(1 A
H), REZMIREQ DU, B2ZERZRA X
PRI 1 A SR AR S XUEHE ) FH R 2 L 1 |
EESErhE =g 4 FPRE. Hob, BZRRZR
FIFR P G2 . W W2 rp vk =l g
W, HED S LA B Bl A P XA %
({H. ganoderiol A JEf4F).

MEEBEER AT LUE H, C3 Ry 5%
FEHE AL B AL G WA R ) A R
YER . — 7 S S WSS 7 155 ERR T C3
P H AR IR, C3 A Bk
BWE N C3 AR LS Y B aRE ) B
o X —Z5e A LAY lucialdehyde B il
lucidal . ganoderal A Fl lucialdehyde A, ganoderol A

F1 ganoderol B, ganoderic acid TQ HI ganoderic
acid TN, ganoderic acid SZ #1 ganoderic acid Y 2
] ) 2548 S e B e ARt o S5 —D7 i, Mg
—RAbA YN ganoderenic acid C Fil ganoderenic
acid A | ganoderenic acid D FlI ganoderenic acid F .
ganoderic acid Jb Fll ganoderic acid TR Z [a] f) %}
FERTDUR Y, S EW7E B8 Bk A H 2005
SRS, €3 R AL C3
(VBESE S E RV RE fe 7/ R SN A D O (K G R
B, ERZERZIRY, C3 fpyEIeBut
oo MR, FRECT BOARTEY,  HCN i E 3k i
s C3 o ISR, 22 i i =l
& Pyt BAT B RO SE
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MAE RGP, C3 MR &
YR A AT, C3 LA IR G
Y) ergosta-4,6,8(14),22-tetraen-3-one [ & (E
ik MRWIREAG Y, B H B A2 CH
2L, WA R LA ARG IVITR : stearic acid
nonadecanoic acid. palmitic acid. behenic acid
1l benzoic acid A EEAEAK, X5 Knight er al.
(1972)IBFFEAE RAHST
3 Wik

REZLEAF AR, H =i & & 55
KAMRRAF . fERE 22, R2Zm]® s, R
2T MRZM Mk % 60 ZF0HEA 1) R 2 R A
DROUR R Z A T BB AR R E R A
BRIZW oA T, R 2 A Rk =k
K (Fang & Zhong 2002), R = TSR AL
&, Hhm =i EmEe . kE, R
ZFEEPRR ZREA 160 AF, FRIZSHIA
[ af LA REZR . MR . B . . WA R
4 Z PR (Lin & Yang 2019) R 2 FH g =
AR R, BRIUE 30 RFMEA Prek e
(Ma et al. 2011; Lin & Yang 2019), HifE. JEMG
P ) o R 2 A [R) AR A B B A 19 A 2 18 o3
(Lin & Yang 2019),

Fadll , REA5 g =wE AR e, 1
T ARG, T EIRAE 100 f5 A4 A RS R ik
WO BRI ARG PR (52355 2020a), it
TEABFFE TR IBURAE T , TR B e G 45 2R
L@ B, o R 2 B A SR RE AR
REZHMF S R Z LRI 22 14 0 &
A BRI RS My, R A mE L
MR M R AE AR R IESE B Bk S e 46 1
PSR BR (FELKSE 20135 FRIEARSE 2018;
Liu et al. 2020; a5 2020b), MMiix 3 Fifk
B WITE T3 O EE A I v Ay E o AR X A5
PRI, mT LA i3 J LR 5 B IR TR T4 T 2 2

i =il S A I E AR

A I BIWTSE, R 2ok S A Y
=WE N ganoderic acid A, ganoderic acid B.
ganoderic acid C2., ganoderic acid D, ganoderic
acid H. ganoderic acid G. ganoderenic acid A,
ganoderenic acid B Fll ganoderenic acid D & % 2
M. REBIRIAGYI(Da et al. 20125 2]
S5 2012), {HX S B R 2R AR 24
MRk & Wy A A R - DK S TR - 2 IR W (LA 3%
TR A RCR R E A E (B S PR E LR,
XS W B ERURAL T 5% .
0 33k J2 368 53 D' O JBE AR I IR 2R 2 - S A o
Sl I A L T 22 AR A O R A T
JEIA

SR =miA e, REKEE ERE
B By = e (HERS LS B AR
17 - ganoderic acid P, ganoderic acid S . ganoderic
acid T Fll ganoderic acid Mk JE R 2 FJZH K
o & B B LR = 2R A S W (BR A AR
2009; EIESCAF 2020), 7E 366 EE B G I i
I I TP S P i =i S, HED
X IE R 2R TR AR 0 006 B T I E {4
FREEE . RZREER T)ZRERT, JLP
VAR =it ey, Bk, 7E sk
i, 0 E A

A FE W 23 66 HE R FFANTE T 2 R
2 RH =i R i R P EIEE . I8N
TR AR X8 23 R 20 D66 BE VR 5 45 R A0 T4
R, IIE ERA T, JCHOE SRR
REZMTH, PRS2 AR U2 AR B
FECRBRANE TR AR50 E R 2 =i
Pt it , O S v i 2 ol R 2 =il 3% S Al
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