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(HPLC) method for quantitative determination of triterpenoids in basidiomata of Ganoderma
lingzhi was established. HPLC was carried out by Agilent Eclipse Plus C18 column (4.6 mmx
250 mm, 5 pum) with acetonitrile-0.01% acetic acid system as mobile phase. The column
temperature was 30 °C, the flow rate was 1.0 mL/min, and the detective wavelength was set at
254 nm. The HPLC method was applied to the evaluation of triterpenoid content in the two strains
of G. lingzhi under different cultivation environments. It was found that triterpenoid content was
significantly correlated with both the strains and the cultivation environment. Strains were the
main factor affecting the triterpenoid content in basidiomata of G. lingzhi, but the triterpenoid
content also changed under different environments.
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Table 1 Planting environment of Ganoderma lingzhi
Ml FREERHE
Site Environmental characteristics
A Wk 319 m, S

319 m above sea level, dry farmland
B T 547 m, JKH

547 m above sea level, paddy field
C W 346 m, JKH

346 m above sea level, paddy field
D Mk 470 m, AT

470 m above sea level, moso bamboo forest

E WP 430 m, JKH
430 m above sea level, paddy field
112 EFERA

REMR A, RER B, REMR C2. REMR
D. REMF. RZMR G, RZMR DM, RZM®
H. RZHRA. REZKBR B, REHERC. R
ZIHR D, KREMA, REEA, RZEB, R
ZEEF, RZW=FE, RZEE A XTI H R
R AEYBH A G BR A F], 4iEE>98%; L,
1%9% , >4 TEDIA 22 w7 i (CAS: AS1122-801);
TR LR WS, B Ry tra, 25
Pl By A R W] s KA AlK .
1.1.3 {=Hig&E

Agilent 1260 =0 AHATEAL, ZHERFHY
HMRAHE; f@igt: Agilent Eclipse plus C18
(4.6 mmx250 mm, 5 um), Agilent ZORBAX SB

C18 (4.6 mmx250 mm, 5 pm), Agilent Poroshell
120 C18 (4.6 mmx250 mm, 4 pm), ¥ H2EEEFR
HA BRAA H77 5 ; EX324ZH HLFROF-, BABEITY
THCHE MDA BRAF]; KQ-500DE  H# s I v vk
i, RIS {ASA PR YF-1000 2k
WML, W Hm 4T il 25 MUAAT FRA A
1.2 753
1.2.1 BEEHFMmL

TBIAE N ZRE-K, AKAREIN 0.01% 7% .
TR RA R AT B ROR , et B &
TG TSR ; AR5 SR ARAR BRI S5 LA SRS e A
VR . ARG S SOR AR IS4
PERER S uL, AR 30°C, P 1.0 mL/min, AR
it =0T HR ok Y SR SR ISCRAAE , B A
254 nm.,
122 FRERREH

KRR =X R 2R A, R2TE B,
REMR C2, REMR D, REMRF. REMR G.
REM DM, REMH, REKR A, REGR
B, REMIR C. RZMHR D, HFZMRA, R
fEA, RZMEB, REBLF, R2ZM =g, R
M A, A5 H BRI AL 1 mg/mL AIARTER R,
WX Bt A2 A I P BT B TR ST ) T R R
B 7 S RV R A PREE, 2
123 tEmitiE

B R 2 SRR R, RO AR TR 5T 5 1Y
RETFIMAK 0.5 g, A 10 mL Tk BT iEH
1(600W . 40KH2)F A I 1 h, WL FIER
1 mL, Z&AHLIENR0.22 um, PTFE)d i85 &

2 BER54M

21 BIERHFML

LG -7K R Ge 52 1 TR A = Aar I 43+ B 7 5
RS, FILEARRE P EERHZER, ZIE
Bk —mSE AR BT o kA RIS,
WISTEKA PRI T 0.01%Z 82 . 1T =k i
PERRAE , SR A C-18 43T =i J2 3 0 7 i
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1 TEEEFENEIEE  A: Agilent Poroshell 120 C18. B: Agilent ZORBAX SB C18. 1: R 2k C;
2: RZMRC2; 3: REZMG; 4: REWMR B; 5: REMB; 6: REMIR A; 7: RERA; 8: RZ
R H; 9: JRZR A; 10: REMIR D; 11: RZR D; 12: REMR F; 13: R =E; 14 REM]
DM; 15: RZWEF; 16: RZEEB; 17: REBEA; 18: RZM A TH

Fig. 1 Chromatograms of HPLC with different columns. A: Agilent Poroshell 120 C18. B: Agilent ZORBAX
SB C18. 1: Ganoderenic acid C; 2: Ganoderic acid C2; 3: Ganoderic acid G; 4: Ganoderenic acid B; 5:
Ganoderic acid B; 6: Ganoderenic acid A; 7: Ganoderic acid A; 8: Ganoderic acid H; 9: Lucidenic acid A; 10:

Ganoderenic acid D; 11: Ganoderic acid D; 12: Ganoderic acid F; 13: Ganodermanontriol; 14: Ganoderic acid
DM, 15: Ganoderiol F; 16: Ganoderiol B; 17: Ganoderiol A; 18: Ganoderal A. The same below.
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Fig. 2 Chromatograms of different elution procedures. A: When the elution program was not suitable, the

compound couldn’t be separated at the baseline. B: When the elution program was not suitable, the
chromatographic peak symmetry didn’t meet the requirements.

*x2 ERERF (% 3). 4R ERH, 18 /l\#ﬂﬁ‘ﬂ:A%E’Jm i RSD
Table 2 The gradient elution mode YITE 3%LLN . MR, A Tk
TiLrli (min) ?HHTCN (%) :if(ater (containing 0.01% 2.24 *’%Elﬁlﬁgﬁ

acetic acid, %) Bk 34y ng#{m“#&/%?’{ﬁ AR @ﬁaﬁ%
0 272 728 7, 51T 0. 2, 4. 8, 16 1 24 h i 5E 4%
® 272 78 ALY T m RSD. %% )7 E 24 h
. o o PR EGR 3). ZRAEDT, BT =i
15 100 0 YR RSD ¥FE 3%, BLEIAE T
125 100 0 24 h WIRFFRRE .

2.2.5  fRREEYERINLE

deviation, RSD), FZH{UAF ARG 2 (3K 3). 4551 WO S ENR 2NN 7 B, Bh
S0, 18 4 AL AW IS TR RSD BI7E 0.5% 0.5 g, FiRE i ik HEA TR AD B , il &5 s
DL, DAY 2S5 i 4 A sk VW, 530 TINRE S5 B 1 i ko B L SR AR
223 FEEMIKE SR IPESATIGE , THEE IR, R

Bfa]— R 2 FazikeE s 7 0y, #eAtEeng  RSD (5% 3). 45T, 18 4>l Bt ik it [l i
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Fig. 3 Chromatograms of HPLC of triterpenoid standards and tested samples on Agilent Eclipse plus C18
column. A: Triterpenoid standards. B: A1 sample. C: A2 sample.
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A AP R ZAEARRRIG PR T , =il 0 5 i 22
AR, H, D B NARRTIRIS R 2 AR
PR = S S LY B, 43 6 000 pg/g
6 588 pg/g. RN A MEE, 2 DRZEF =
i A S 5 057 pg/g F 5 427 pg/g, D
BORTEIR 470 m BT, EBMRSEAT
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Table 3 Data of methodology of different triterpenoids

ARG EYE Y pE MRRE  LMEH WHE &R et FHE kEmEbg
Standards Regressive Correlative  Linear Precision Repeatability ~ Stability IR FAAXT R
equations coefficient  bounds (%) (%) (%) Recovery {HfWZ

(ng/mL) (%) RSD (%)

REWE C y=21.643 2x—  0.999 3 2-200 0.47 2.56 1.13 99.54 1.21

Ganoderenic 21.2590

acid C

RZMR C2 y=5.909 1x- 0.999 5 3-300 0.31 1.78 0.53 99.23 1.33

Ganoderic 8.096 3

acid C2

REZM G y=6.865 9x— 0.999 8 3-300 0.24 2.64 0.66 98.99 0.59

Ganoderic 14.820 1

acid G

REWGIRE B y=18.380 6x—  0.999 6 2-200 0.08 1.37 0.87 99.01 0.63

Ganoderenic 359707

acid B

RZMB y=6.419 4x— 0.999 6 3-300 0.25 0.89 0.25 99.66 1.58

Ganoderic 7.6877

acid B

REWGIR A y=16.152 7x- 0.999 1 2-200 0.01 1.41 0.36 99.93 1.33

Ganoderenic 12.677 7

acid A

REW A y=5.686 3x— 0.999 2 3-300 0.36 1.21 0.92 100.14 1.71

Ganoderic acid A 7.393 4

RZMRH y=4.993 8x— 0.999 3 3-300 0.21 2.55 1.05 100.23 1.62

Ganoderic acid H 5.398 3

IRZIR A y=7.211 5% 0.999 1 2-200 0.28 2.61 1.19 99.42 1.01

Lucidenic acid A 9.839 8

RZWE D y=13.516 8x— 0.999 2 2-200 0.54 2.63 0.74 99.74 0.97

Ganoderenic 13.1533

acid D

RZRD y=6.166 3%~ 0.999 2 3-300 0.10 1.55 0.81 100.91 1.36

Ganoderic acid D 7.905 7

REWRF y=4.823 6x— 0.999 2 3-300 0.08 2.36 0.45 101.12 0.47

Ganoderic acid F 7.1554

R = y=9.038 4x—  0.999 2 3-300 0.06 0.96 0.48 99.74 1.03

Ganodermanontriol 11.117 8

RZ% DM y=9.2202%-  0.999 2 2-200 0.11 1.38 1.25 99.05 1.52

Ganoderic 11.3256

acid DM

REFEF y=7.051 Ix- 0.999 2 2-200 0.19 2.01 2.01 100.11 2.01

Ganoderol F 5.067 0

REMEB y=12.882 7x— 0.999 3 2-200 0.23 1.57 1.44 99.17 1.82

Ganoderol B 12.595 8

RETEA y=11.931 6x- 0.999 2 3-300 0.08 2.95 1.68 99.98 0.79

Ganoderol A 15.7515

REWEA y=4.339 S5x— 0.999 3 3-300 0.13 1.96 1.49 99.63 1.54

Ganoderal A 5.958 4
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Table 4 Determination of triterpenoid content in Ganoderma lingzhi basidiomata (n=3)

B HEVES W o
Standards Content (ug/g)

Al A2 Bl B2 Cl Cc2 Dl D2 El E2
REWWRE C 15.32+ 1681+ 1651+  15.93+  33.16+ 23.57+ 3921+  48.15+ 39.74+ 4528+
Ganoderenic 1.14 0.83 1.21 0.11 0.69 0.71 0.37 1.13 0.11 0.39
acid C
REMR C2 321.07+ 350.83+ 512.57+ 567.85+ 336.56+ 41027+ 515.10+ 567.40+ 333.54+ 358.42+
Ganoderic 0.69 0.95 0.11 0.25 0.48 0.63 0.52 2.04 0.69 0.78
acid C2
REZMR G 307.55+ 46529+ 49736+ 547.58+ 53579+ 398.21+ 338.98+ 387.62+ 42533+ 338.29+
Ganoderic 0.42 0.33 0.54 1.01 0.66 0.52 0.67 1.97 0.52 1.42
acid G
REWR B 141.87+ 199.46+ 128.06+ 119.70+ 160.63+ 228.32+ 131.76+ 176.26+ 203.54+ 298.53+
Ganoderenic 0.48 0.37 1.23 0.62 0.98 0.42 0.71 0.28 0.21 1.59
acid B
RZW B 358.64+ 391.49+ 21530+ 37625+ 427.24+ 413.04+ 487.75+ 564.75+ 331.19+ 375.78+
Ganoderic 0.35 0.97 0.55 0.95 0.74 0.37 1.28 1.58 0.38 0.97
acid B
REWIR A 7573+ 8621+ 5229+  67.72+ 5231+ 72.64+ 103.32+ 97.17+ 3055+ 54.67+
Ganoderenic 0.08 1.13 0.62 0.21 0.11 0.24 0.38 0.62 0.67 0.33
acid A
RZW A 1061.34+ 110031+ 1214.71+ 1323.43+ 604.80+ 668.70+ 1292.03+ 1305.82+ 1099.12+ 1 142.97+
Ganoderic 0.36 1.03 1.22 1.28 1.02 1.29 1.29 2.31 1.57 1.26
acid A
RZMH 658.97+ 56881+ 445.64+ 52259+ 597.25+ 596.81+ 691.42+ 767.13+ 55937+ 641.99+
Ganoderic 1.17 0.78 0.79 1.43 0.67 0.91 1.75 1.45 1.33 1.48
acid H
IRZR A 137.57+ 14427+ 160.72+ 149.68+ 142.16+ 153.30+ 151.07+ 163.25+ 157.86= 161.42+
Lucidenic 1.07 0.44 0.16 0.55 0.18 1.07 0.95 0.26 0.66 0.68
acid A
RZIHTR D 103.45+ 114.34+ 116.65+ 129.54+ 109.57+ 127.86+ 138.25+ 191.33+ 163.38+ 188.25+
Ganoderenic 0.27 0.75 0.69 0.33 0.33 0.58 0.23 1.54 0.71 0.89
acid D
REMR D 683.57+ 579.74+ 419.97+ 278.47+ 530.17+ 644.07+ 75528+ 891.13+ 403.98+ 452.98+
Ganoderic 1.38 0.52 0.33 0.52 0.49 0.82 0.66 1.46 0.59 0.21
acid D
REMBRF 76524+ 912.73+ 61434+ 571.08% 590.93+ 666.04+ 771.24+ 821.06+ 531.48+ 465.73%
Ganoderic 0.28 0.41 0.58 0.56 1.01 0.69 0.38 1.32 0.77 0.84
acid F
Pzl 15333+ 120.92+ 141.84+ 12097+ 118.63% 147.71+ 157.94+ 118.65+ 13599+ 133.91%
Ganodermanontriol 1.24 1.07 0.62 0.11 0.12 0.17 0.79 0.33 0.68 0.21
RZ MR DM 32.05+ 4944+ 5423+ 3423+ 4739+ 86.51+ 11243+ 151.97+ 113.08+ 105.53+
Ganoderic 0.26 1.21 0.25 0.15 0.19 0.23 0.13 0.78 0.99 0.68
acid DM
REBEF 62.73+  92.50+  65.86:  84.48+  115.60+ 74.28+ 79.96+ 9328+  97.74+  85.53%
Ganoderol F 0.72 1.28 0.13 0.39 1.42 0.39 0.68 0.92 1.11 0.71

2316 EPIEFR
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(B 4

PR o
Standards Content (ng/g)

Al A2 Bl B2 Cl Cc2 Dl D2 El E2
REWEB 5251 60.12+ 5513+  64.62+  79.61= 4733+ 6551  80.17+  87.49+  38.11%
Ganoderol B 0.09 0.94 0.21 0.14 0.91 0.11 0.55 0.53 1.55 0.69
REBEA 4494+ 7047+  30.13+ 4532+  38.15+ 7034+  68.51+ 5778+ 5436+  52.93+
Ganoderol A 0.84 0.88 0.37 0.22 0.15 0.27 1.21 0.29 0.68 0.23
REBEA 8164+ 10477+ 9124+  108.86+ 92.52+  97.76+  101.20+ 105.16+ 93.66+  99.37+
Ganoderal A 1.22 0.77 0.49 0.39 1.22 0.39 1.46 1.37 1.37 0.43
B=TE 5057.52+ 5427.91+ 4832.55+ 512820+ 4 612.47+ 4926.76= 6 000.96= 6 588.08+ 4 861.40+ 5 039.69+
Total (ug/g) 0.71a 0.54b 0.37c 1.38a 2.07d 1.68ce 0.97f 1.09g 1.12ch 1.54aci

ISP B AR 22 5 AN B35 (P>0.05) ;. ANA) PR URZE 5 183 (P<0.05)

The same letters in the same lines represent the difference is not significant (P>0.05); Different letters represent significant

differences (P<0.05).
3 it
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