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Qualitative and quantitative determination of 13 triterpenoids in
Wolfiporia cocos from Yunnan by ultra performance liquid
chromatography coupled with quadrupole — time of flight

mass spectrometry
SUN Ming — yue * , KOU Jin — chan, ZHOU Rong — gui, LIN Ji

" School of Public Health, Dali University, Dali, Yunnan 671000, China
Abstract: Objective  To realize rapid qualitative and quantitative detection of 13 triterpenoids in Wolfiporia cocos from
Yunnan by ultra performance liquid chromatography coupled with quadrupole — time of flight mass spectrometry. Methods
Triterpenoids in Wolfiporia cocos were extracted by ultrasonic extraction ( methanol). The separation was carried on an
ACQUITY UPLC © HSS C18 column (2.1 mm x50mm, 1. 7pum) with, 10 mmol/L ammonium formate —0. 1% formic acid
aqueous solution and acetonitrile as mobile phase. The gradient elution flow rate was 0. 5Sml/min, with the column temperature
of 30°C. Negative ion multiple reaction monitoring mode was used for detection. Qualitative and quantitative analysis using
secondary mass spectrometry and accurate molecular weight. Results 13 triterpenoids in Wolfiporia cocos were good with in
the linear ranges (r=0.99). The spiked recoveries were from 80.35% to 116.92% , with relative standard deviations of
1.88% t09.7%. 13 triterpenoids were detected in Wolfiporia cocos samples, and the total contents were between 79 433 —
85 900 mg/kg. Conclusion The method is simple, accurate, efficient and sensitive, and it is suitable for the qualitative and
quantitative detection of 13 triterpenoids in Wolfiporia cocos.
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1.1 M

L1.1 {488 G6550 U R sSlAH (i — HRIBE DU 2%
FERATE B BT A (22 HE4E ) s Nanopure 217K AL ( 55 [
Barnstead /A 7] ) ; HEIDOLPH 4F V7 25 (15 [E] Vi 1H /K R
vn]) 33 - 18K K25 o v il B0 ML (3 [ Sigma 24
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PR PR A .

L.1.2 5408 3-0- 4 - 160 - 23 - &
TSR R (CAS: 168293 — 13 - 8) (FAZE iR ( CAS:
20220 -16 -4) 3 - 0 — ZFk 3 - 160 — FFEANE H
fis (CAS:168293 — 14 —9) J&XMR C(CAS:465 — 18 —
9) EEAIREMR (CAS: 77012 - 31 -8) fK%E R ( CAS:
29070 -92 -6) 16« — FLFEFAEE F R (CAS 176390 -
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L2.1 (%4 fF ACQUITY UPLC® HSS C gt (2.1
mm X 50 mm, 1.7 pum, 3E[FE Water /A1) ; FEAEE N 2
wl, i 3 S 0.5 ml/min, #7830 °C, W 340 A
0. 1% i - 10 mmol/L Z R E /KWL FShHH B: 2
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Table 1 The gradient elution procedure

st [A] (min) JLEIAH A(% ) JiEAH B(% )

0.00 98.0 2.00

1.50 30.0 70.0

3.00 22.0 78.0

5.00 10.0 90.0

6. 00 98.0 2.00
1.2.2 g% R Dual AJS HUBESS HL B 1 81

(ESI - ) A2, B TR S EOREREE PEfn  2 F 3,

R2 HTHESH

_F B A B R (CAS: 167775 — 54 — 4, 4 i = Table 2 lon source parameters
SO S = e s T 24
98% ) W T I AL AR AR e DK
N N & X -
(CAS:508 —24 -7, 4l =98% ) , Wy T [ IR MHEY) EAEWE  4.0kV
BHEARA ] OB I (gl 72 E Fisher FILBWRE 250 C
AT IR, S KT 90% , el SIGMA — FIEEIE 3t
/o 1 - TR T .0 L/min
ALDRICH A H)) ; £ FR% ({5154l , DUKSAN) |, 5255 1] S 12.0 L/min
JK(18.2 MQ. em) PRI 350 C
1.1.3 ﬁtﬁ'zﬂé/ﬁ i%ﬁﬁgigﬁ*ﬁg,ﬁqjjg ?;E%’? m/z 112.99 .m/z 601.98 .m/z 1 033. 99
5 N 1 - EECECEAE m/z 50 ~1 100
6 1 KB 6 1 ARl S 7 FERE 3 1F, ASUREE SR
=3 S
Table 3 Mass spectrometric parameters
- 15 8 Bk ) AR A>T Tl g WHET
fetry nra (min) Bk (Mr) - (m/2)
6o - FIIEE C C3 Hyg O 1.89 498. 3 65 497.33"108.02,171. 98
3-FEA M Cy Hy50, 2.54 484. 4 55 483.35% 423.31,407. 29
A 42 Cy Hyg O, 2.21 484. 4 58 483.85%,421.31,389. 28
3 -0 - 2Bt - 160 - BESALMNE TR C3,Hso 05 2.98 514.7 60 513.36*,251. 87,288.29
WA C C3 He 0, 2.43 482.3 60 481.33%,120. 04,384. 82
HTLEa C3, Hsp 04 4.54 470. 4 55 469.37%,112.99,154. 97
S i CyoHy 05 3.91 454.3 60 453.34% 112.99 ,323. 23
W CyHu0, 4.12 456. 4 60 455.35% 390. 71,236. 03
LR Cs33Hs, 04 3.24 528.4 60 527.37%,523.20,350. 36
3-0- LB - 160 - FRIEANZHR C3,Hyg O 2.85 512.4 60 511.34%,492.71 ,480. 84
FERER C33 Hs O 3.08 526.4 60 525.36",144.00,505. 26
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2.6.1 (kS LT ACQUITY UPLC® BEH
CokE(2. 1 mm x50 mm,1.7 wm) . ACQUITY UPLC®
HSS Cx # (2.1 mm x 100 mm, 1.8 pm) , ACQUITY
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AT, B S5 mmol/L Z R4k — 0. 1% H iR /K 7
W — 25 10 mmol/L Z W%k - 0. 1% R /KR -
CNER BT, ¥ B 13 M HAME G R
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Table 4 The gradient elution procedure

I 1] (min ) s A(%) Fishi B(% )
0. 00 98.0 2.0
1.50 30.0 70.0
3.00 22.0 78.0
5.00 10.0 90.0
6. 00 98.0 2.0
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Fig.1 The chromatogram of standard solution
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o I
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Fig.2 The mass spectrogram of 13 triterpenoids
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2.8 HikFHER

2.8.1 MR MRS EER 755 ~500 ng/
ml FYLAPEIE I, 13 Fh =525 5 W 2tk oy
FHOC R K R A T PR LSR5 ik A OC R 2L
FE0.991 2 ~0.999 6 Z[a], FH#5H 5 A f 1K e B 45
HERE, DL 3 A5 (R MR F B A T BR , DL 10 A5 {5 e Tt
A R

2.8.2 fasEtE  RURIE 100 ng/ml BYFRHETR S WS
WIZE2 4 .6.8.10 .12 .14 .16 18 .20 .22 24 48h fi ik
AR, RSD ¥9/NT 5. 27 % , 6 AFRHE S 15 W AE 48 h
WERE, W3R 5,

2.8.3 JmAwlElicER DIas AR S O BT, SEAT AR
e =R B2 (20,200,500 ng/ml) 1 6 £ il bR 52
B o AT T VR bR [0 38 B A X A o O 2
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2.9 Zirifaeten  CHEREERZE K 80 HI, 5T
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Fig.3 The chromatogram of a sample
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Table 5 The linear regression equations,

it BRI E T

correlation coefficients, limits of detection, limits of quantitation and stability of the method

Srbiy L )T mERR RARC EER EEY
6o - FRILIHEE C Y =932.43X +736.36 0.999 7 4.3 14.0 3.19
3-REALHER Y =1 366.88X -3 087.94 0.999 9 4.7 16.0 2.24
FR R Y =1999.77 +3 103.20 0.998 5 1.9 6.2 2.70
3 -0 - Bt - 160 - BIAMARE T B Y =452.96X +382.70 0.999 7 2.4 8.1 2.32
WX C Y =2 978.47X -26 412.25 0.995 6 2.3 7.7 4.36
LR Y =3 352.28X -31 863.95 0.997 5 3.4 11.0 4.36
WA R Y =6 895.30X - 61 389.20 0.998 7 6.5 21.5 3.58
W B Y =1997.23X +122.15 0.999 8 6.3 21.0 5.27
AR Y =2 573.09X - 15 292. 58 0.997 6 4.0 13.0 4.25
3 -0 - MR - 160 - BRIANEFR Y =2176.42X - 11 155.93 0.998 1 4.5 15.0 2.15
BAPEmR Y =2 834.24X - 15 416. 69 0.999 5 3.3 11.0 3.87
160 — FRILANEHTR Y =2 278.15X -6 004.97 0.998 0 2.2 7.0 4.10
4 B Y =1999.77X +3 103.20 0.998 5 2.5 8.4 2.95
6 J7 L HINAR FISCR A X FR R 2E (n =6)
Table 6 Recoveries and prelative standard deviation of the method(n =6)
I Inpp ) lEleR « RSD  Jtpull IR « RSD  JmAmuelr IR « RSD
(ng/ml)  FrUEZE(%) (%) (ng/ml)  BifEZE(%) (%)  (ng/ml)  FRifEE(%) (%)

6o — #g%g % C 20 105.4+10.2  9.70 200 104.8 +4.7 4.53 500 101.1 2.3 2.43
3-FEALE 20 103.2 9.4  9.11 200 105.1+3.3 3.3l 500 109.5+2.1 1.88
FE LR 20 95.58 +8.6 8.97 200 112.2+4.4 3.9] 500 113.2+3.8 3.38
%ﬁ%ﬁ@im‘m“‘ﬁ%%& 20 107.0 £7.81  7.30 200 115.3 5.1  4.43 500 110.7 +8.3  7.45
X C 20 97.92+5.7 5.82 200 106.8 +4.6  4.29 500 103.9+4.7 4.53
vl 20 90.67 5.2 5.75 200 103.4 £3.8  3.65 500 107.5+3.2  2.97
WA HimR 20 97.08 9.3 9.54 200 103.8 4.7 4.50 500 104.0 2.1 2.02
Fe R 20 80.75 £3.57 4.43 200 91.58 3.9 4.29 500 92.67 +2.4 2.6l
REETR 20 99.08 7.7 7.77 200 103.9+3.7 3.58 500 99.63 £2.3  2.30
;’A%)%}@%M% - 16a - Fdk 20 100.92 +5.8 5.74 200 100.9£6.6 6.52 500 80.35+39.3 8.76
FAPER 20 98.42+5.9  6.00 200 107.3 6.5  6.06 500 81.97 £39.67 2.01
160 — FRIEARNZE H R 20 97.83+8.6 8.83 200 107.58 3.8 3.53 500 111.47 £3.1  2.74
+- 2R 20 92.58 7.9 8.53 200 116.92 3.1 2.68 500 106.4 +3.2  3.00

. (2] HOBUBL, XUBEHE, IR AL, 5. 3 T RRAF 18] 5% A1 22 mi 43 3 2 D
3 & it FIARES L PN RIS [ ] 2 2%, 2019,44 (7) 1 1371 -

1380.
ka%kk'ﬁﬁ/ﬂﬁ@ijg‘ 'fq: ]:u %'ﬁ:, @ET Tian SS, Liu XQ, Feng WH, et al. Quality evaluation of Poria
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