UPLC-Q-TOF-MS 74 #r B K & 2 2= b i o
EEE EAEDER RS, FEW(EATE P REHSREERLN, BAE 150036)

HESES R284 XHERFRERS A
DOI  10.6039/j.issn.1001-0408.2019.03.14

XEHS 1001-0408(2019)03-0349-06

W OB B 5ERYE S E R RS, A AT B R 254 6h 25 2t FUAR bR A E L o5 ik R AR B 2R AR &R UK
J v9 AT B B K AT B 1) S iE (UPLC-Q-TOF-MS) ik . &% 54 €48 424 ACQUITY UPLC BEH Cy, #3484 0.1 % F 8 7K-0.1%
Wik ChE (BB ZRML) , ik A 0.3 mL/min, A28 4 35 °C, 3 F 4 3 uL; Mg &t R A et 58 FR(ESD AL, fi & FHEX Tt
¥, & F ek Aw A ESIVESI 4 5500 V/i—4 500 V, £ 3%, JE 4 80~—80 V, 48 B An #k 2, & /1 4 55.00 psi, FACEE S 4 —55
psi, &% AR 1 A —35.00 psi, 35 A8 E A 550 °C, #b3F E AT FE AT 4 15 eV 2b3E W JE A 35 psi, it 548 % LAk 2038 B AR
o0 B % 44 BB, 5f 456 UPLC-Q-TOF-MS 2 4k 49 4L &y E H A 3T 5 F R RAT Ry AT RS . R AEESIBXA T EMATET
135 ML S i 4, EBSI AERX T MATH T 105 ML FE s ae FFE TR TAESIBEX THRFRAZL AHWRAR AEZE R
W& AMARE & (Ostenol W KA & 5-BA-8-FTALAME IR Z M EL FRTAETF LA T EZ LML RS, &
W R Mk, TR TR P A 2 F RS R0 5 o

KEIF B RGALE R B B RORAR &5 AU W ST B B TRAT I R R A E

Analysis of Chemical Components as Coumarin in Saposhnikovia divaricata by UPLC-Q-TOF-MS
REN Xiaolei, HUO Jinhai, SUN Guodong, WEI Wenfeng, WANG Weiming (Institute of Chinese Materia Medica,
Heilongjiang Academy of TCM, Harbin 150036, China)

ABSTRACT OBIJECTIVE: To analyze chemical components as coumarin in Saposhnikovia divaricata, and to provide reference
for comprehensive analysis of pharmacodynamic material base in S. divaricata. METHODS: UPLC-Q-TOF-MS method was
adopted. Chromatographic condition: the determination was performed on ACQUITY UPLC BEH Ci column with mobile phase
consisted of 0.1% formic acid water-0.1% formic acid acetonitrile (gradient elution) at the flow rate of 0.3 mL/min. The column
temperature was 35 °C, and sample size was 3 puL. MS condition: ESI, in positive and negative ion mode, ESI'/ESI” 5 500 V/—4 500
V, declustering potential of 80-—80 V, auxiliary heating gas pressure of 55.00 psi, atomizing gas pressure of — 55 psi, curtain
gas pressure of —35.00 psi, desolvent temperature of 550 °C, collision activation scanning energy of 15 eV, collision voltage of
35 psi. Component analysis was performed by comparing with the related literature data and the standard chromatogram control
combined with accurate relative molecular mass of compounds provided by UPLC-Q-TOF-MS. RESULTS: Totally 135 chemical
components were analyzed in ESI" mode, and the 105 chemical components were analyzed in ESI™ mode. 11 chemical components
as coumarin were identified in ESI" mode, such as isoimperatorin, umbelliferone, scopolamine, xanthotoxin, psoralen, Ostenol,
fraxidin, isoimperatorin, 5-hydroxyl-8-methoxypsoralen, phellopterin, decursin. CONCLUSIONS: The method is accurate and
rapid, and can be used for the analysis of chemical components as coumarin in S. divaricata.
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Oy ¥ B0y B as e (m/z) =295[M+H]", 43 5 i 2= — 43
T WAy S0 KB R R B o m/z=2TT[M +
H-H.0] * . m/z=259[M + H-2H,0] * . m/z=241[M +
H-3H.0]"; 15 F 5 W B 5 =40 F CO JE A IE i
m/z=211[M+H-3CO] . MHAEICEL BT, %S
3 F 2R CsHuOs, AR i #LS(E 8 295.093 46,
SEMAE R 295.096 49, 12254 3.49 ppm. i SCHERRIE",
Bl RS A SRR £, FEA 27 i A 295, TR A
Wiz b AT BE N SERIOT 2 4, 16 1 MS/MS B ILIE 2.
242 IEAENEE W20 14 3.6 min, ESI'HE R T i
SF BT R m/z=163[M+H]", Jii £ —4>F CO TE i
TERE R m/z=135[M+H-CO]", Flii s — 4 F /KB BARAIE
WA miz=117[M+H-CO-H,0]", il = — 4+ F CO TE
FEAETE FT m/z=89[M+H-2CO-H,O]" ; #4155 T I I 2
— 43 H R — 43 F CO JE BURFAE B8 - m/z=120[M+
H-CO-CH:]", Fii 2 — 40 H SLIE Wi 8 m/z=105
[M+H-CO-2CH.]"; # 43 8§ F W I 25— 407 B L g
5T COTE U HERE i m/z=92[M+H-2CO-CH,]", AR#3
TR AT %A G W05 T3 CHeO, A X 43 5t
T FISH O 163.038 42, SEMNAE K 163.038 97, R 25N
3.37 ppm. HESCHERARIE", B KU 5 TR AL iR, HoAH
XHoyF A 163, B KT L & 0 T AE N TR, 06
2 MS/MS E ILIE 3,

243 REZEE W3 6K 5.4 min, ESUEIR T 4>
T TR miz=193[M+H]", i Fe— 43 F F BTE plRRAE
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Tab 1 Identification result of chemical components in S. divaricata by UPLC-Q-TOF-MS
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" mots 2.75 ppm. HfE SCERHRIE" ", B KU S A AR A R, HA
80 X oy BT 193, HAEAAR MS &40 M s 3 AR
S el M NS
e - 20 B AR — L, DR A 40 75 1
oH 3 N
2 10 %, U IR BEAE 2O I S 1 MS/MES [ LI 4.,
= 20 H 1950762 2410826 2171039 100
o_l.l.lll [ | L. J N T | < 80 1330291 1180265193 0502
140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 =y 60 R
/. o 122,036 8 7.05
miz E 40 13 1099
B2 1E18MS/MS E = 20 105;)3“ 1210298 ‘ 149060 O] 165050 1924529
0 " L 1 H
Fig2 MS/MS spectra of peak 1 110 120 130 140 150 160 170 180 190
mlz
100 89,0396 A,IJJ% 3
80 100
N < 80 133.028 4 80260
- 78,02
w60 135045 = 60 1220363 e
o8 i 1370596 150.0309 193.049°8
B 401 qags [oom 170339 i _ijlé 407 H
ES 20 V800158 | 105.063 8 1330254 163,075 1 = 20 121-029? 119.0602 231 [
0 L 1
0.|| IIIl“I‘.......JI( callln .Il...|ll | 110 120 130 140 150 160 170 180 190
80 90 100 110 120 130 140 150 160 m/z
m/z BR S 20 B
E3 &2 K MS/MS E B4 E3FMRRERITRMHMS/MS E

Fig3 MS/MS spectra of peak 2
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W A m/z=161[M+H-CH.-OH]", f- /i = — 4> T CO ¥ ik,
FEAERE - m/z=133[M+H-CH,-OH-CO]" ; #E 43 1 55 -k
i —rF COJEAFHERE - m/z=149[M+H-CO.]"; 1fE
3T BT B R — o1 B SR — 431 COTE BURHIE
¢ A m/z=150[M+H-CH,-CO]", B it 2 — /> T CO ik,
FEAERE - m/z=165[M+H-CO]", Tt £ —4>F COTE %,
FEHERE - m/z=137[M+H-2CO]", FE-Bi 2= — 43 7 H 5L
FAE 08 A m/z=122[M+H-2CO-CH, ", F- B 4 — 4> F
P2 B U E % A m/z=105[M+H-2CO-CH,-OH] ., #
PEICR AT, %G5+ 2R CHsOu, A X 3 F
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Fig4 MS/MS spectra of peak 3 and scopolamine con-
trol

244 TEMIFEZE  WE419 6K 5.4 min, ESURER T M4y
T TR miz=21T[M+H]", i 2 — 707 B BURHIE
WEF miz=202[M+H-CH.]", Fi Il 2 — 4 F CO JE ARk
W8 A m/z=1TA[M+H-CO-CHa]" 5 #4355 -0 43 ) i 2
—5F BT COTE AFIERE A m/z= 189[M+H-CO] ",
m/z=161[M+H-2CO]", Filit £ —4>FH 58 AR
m/z=146[M+H-2CO-CH.]'. MRAEITCEL MM, %Ik &
Y515 CoHsOu, ABX 23T BRI (E R 217.048 9
SENAE A 217.049 54, 12224 2.95 ppm. # SCHRRIE™,
B AR A AR 2, AR 41 A 217, PR e A
AW AEEE R 6 4 1) MS/MS B ILIE 5,
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H W53 FR CiHeOs, AN T PR {E 4 187.038 05,
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2.4.6 Ostenol V46 [t/ 10.2 min, ESI'HLR N i 4>+
B IRy m/z=231[M+H]", Bl 25—/ T C.Ho B A HE i
R m/z=189[M+H-C:Hs] " ; 1 5 1 B 1 1§ i 2 — 4+
C.HJE B ERE F m/z=175[M+H-C,Hs]", T4 B 25—
Gy W 5rF L =40 COTE BURHIERE i m/z= 14T[M+
H-C.H:-CO]" . m/z=119[M+H-CH:-2CO] " . m/z=91[M+
H-C.H:-3COJ'. MRIEITCRAL T, % &5 X0
CuH.uOs 5 XS 437 57 2 BRSOk 231.101 21 SEIAE N

187.0399

187.4914

ARSI, %
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231.101 57,2224 1.56 ppm. & SCHkARIE™, B R P&
4 Ostenol , HAHXT 43 ot & Sk 231, K I A Wiz AL & %)
T HE N Ostenol, 1% 6 Y MS/MS [F L IE 7,
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Fig 7 MS/MS spectra of peak 6

2.4.7 ZEEZWE  WETHY 4 10.4 min, ESTHER R /1
P&&%ﬂ%y@ m/z=223[M+H]", A4k i 22— 53+ B 4> H
43 BB U AE 7 - m/z=208[M+H-CHs]" . m/z=193
[M+H-2CHg T L — 4T COTE BUFFIE R H m/z= 165
[M+H-2CH;-CO]", Fi it £ — 43+ CO JE UFRFE§% - m/
=137[M+H-2CH;-2CO]". ARIEITCR AT, % B
P57 3R CouHuOss FHX 27 it 3R E R 223.062 66
SEMME R 223.060 1,3%25 8 —2.91 ppm. Hf SCHkHGE™ 7,
7 KU A 2 B e, AR G 43 TR Dy 223, DR
TR PP RE N Z8 K e , 1 7 () MS/MS & LIE] 8.
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223.0609
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= 9 ]165_0189 J 19?.0148 J
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Fig8 MS/MS spectra of peak 7

2.4.8 SEERRETHIZE  WESHY 6k 12.5 min, ESIRE T
I T TN m/z=271[M+H]", it £ /4> T CO X*”E'
m/z=215[M+H-CO] & - ; 4> F & 1 I b I —

CsH B A HERE - m/z=203[M+H-C;H;]" ,ﬁﬂﬁz—ﬁ%
H.O JE A4S HE i F m/z= 185[M+H-C-Hs-H.O]", Fi £ —
43T COTE AR HE#E Fr m/z=157[M+H-CsHs-H,0-COJ";
WEAY T 1 T 25— 43 F CsH Fl—43F CO T BUERIE i
i m/z=175[M+H-C;H,-CO]", FHIi & — 43 F CO JE 4k
HERE F m/z=147[M+H-C;H:-2CO]" . MR ¥ 70 % 4H o
BT Z AL S5 T3 HR CooHLuOus A2 T LS (E
271.096 61, 52 Ky 271.096 49, 1% 2% K — 0.44 ppm.
i SCHERAE ", B A A S BRI 2, A X o o
IEON 271, BRI A0 G P T RE Ol S RT3, 1 8
) MS/MS E L 9.,

2.4.9 5-F2IE-S-HAILANENSZ £ 91 M 12.9 min,
ESIBEE R US> 785 70 m/z=233[M+H] ", i 2= —4>
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[M+H-CH,-3CO-H,O" ; #fE 73 ¥ 1 T FL i 5 — 70 1
H I — 53 F CO. T8 R AE R - m/z=1T4[M+H-CH.-
CO.]" s 15> T B T i Jo— 431 H LA DU 43 F- CO T i
FRIERE - m/z=106[M+H-CH.-4CO] . H4E 0K 45
BT, ZAE A 5T K CoHOs s A XA F B R B (8
233.044 41,52 E H 233.044 45,1% 2 K —0.17 ppm.
PESCHRARE, 57 KR B AT 5-33 2k -8- FH AU AN B 25, L
AEXT 43 F ot o 233, TR e #fE B i Ak & 0 o] BE S -5
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Fig 10 MS/MS spectra of peak 9

2410 WHHSEZE 1019 64 12.9 min, ST TR 1
A F BTN miz=301[M+H]", I35 4> F CO 345 m/
z=245[M+H-2CO] "W F 5 o F I i e — 47 FH 5
FIP 4T CO B BURAE I - m/z=230[M+H-2CO-CH.]",
£ — 4 F CO B W HF AE #F 7 m/z=202[M +
H-3CO-CH] " ; #fE 43+ B T U i 2 — 43 C-He B BUFRFAIE
WEF m/z=233[M+H-C;H]", T 2 — 43 7 B L IE Wi A
FER% A m/z=218[M+H-C-Hs-CH. ", FEAR 2RI J2— 23 F-
Wi+ . =4 F CO T MUAFAE m/z= 190[M +H-C;Hs-CO-
CH:]" . m/z=162[M +H-C:;Hs-2CO-CH;] " . m/z=134[M +
H-CsHs-3CO-CH:] o ARFEITC R AL BT L %Ak &9 T
N CiHuOs 5 FHXT 20 8 i B {E A 301.107 34, SE 0
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