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Mrif e 3R A 2 8 7 R E AR (MRM) B TE S 2 sy (. R HAKEEED & 8lE ik,
FiE  RA HP-5MS i (30 mX0.32 mm, 0.25 pm); FHEFEF: PR 100 'C, LA 15 C/min FHEZE 300 C, fiREF

2 min; BERECTRE 280 °C; BT R: EIE TR (70 V), BTURIRE 230 °C; MUHFHRIE 150 C; R 280 C;
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ML R, FHEEE (1=6) 22HIA 101.15%. 102.64%. 100.10%; 10 ftAEAEN . ZES I Wils. & RKZSE 5 &)

3 ATE 0.278~0.311. 0.381~0.438. 0.229~0.381 mg/g. L5 1Z7vEMER. BE, TERML, THFEENEIEFLS
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Applications of GC-MS/MS automated mass spectral deconvolution and multi
reaction monitor qualitative and quantitative analysis of volatile components of
Chenxiang Huaqi Tablets
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Abstract: Objective To analytically screen the volatile components from Chenxiang Huaqi Tablets (CHT) using gas
chromatography-triple quadrupole mass spectrometry (GC-MS/MS) combined with automated mass spectral deconvolution, and
establish the methods of multiple components contents (camphor, bornyl acetate, and patchouli alcohol) from CHT using multi reaction
monitor (MRM). Methods The chromatographic column was HP-SMS (30 m x 0.32 mm x 0.25 um). Temperature program: the
initial temperature was 100 °C, at 15 “C/min up to 300 ‘C for 2 min. Injection port temperature was 280 ‘C; Ionization methods: EI ion
source with ion source temperature of 230 ‘C; Quadrupole temperature was 150 C; Interface temperature was 280 ‘C; Inject volume
was 1 pl. Results A total of thirteen components were screened by automated mass spectral deconvolution soft. Under the conditions
of MRM collection, camphor, bornyl acetate, and patchouli alcohol were in the range of 4.5—90 mg/mL (r=0.999 8), 3.3—66 mg/mL
(#=10.999 8), and 2.6—51.5 mg/mL (»=0.999 9), respectively, the ratio of each component concentration to its peak area was linear,
and the average recovery (n = 6) was 101.15%, 102.64%, and 100.10% respectively; The mass fraction of 10 batches of samples were
in the ranges of 0.278—0.311, 0.381—0.438, and 0.229—0.381. Conclusion The method is accurate, simple, and good repeatability.
It can be used for the simultaneous determination of camphor, bornyl acetate, and patchouli alcohol in CHT, which provides a reference
for the improvement of the quality of this variety.
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1 UESHR

XA205DU HForHr R, sz —, EHE
Sartorius A& ; 7890B-7000C " HH 41 - = = PULRAT
RIS, REZEBAF .

SRR AEG (IS 110741-200507, Ji &40 %
100%) LR eifs (L5 110759-201105, JlEs>
#099.6%). AMKZER (5 110772-201407, JiE

IrEL 93.5%) ¥ A IE | 2 R E LR DT
A ORI B AR B 1 25 ) A BR A =) A 77,
5 16030021, 16090062, 16100068, 16110058
16110033 16100078 16120021 16120011+ 16080051
16090052) F47E 21 24 5 g % Wy i al, H
AR Ay 73 4l
2 FAEEHR
2.1 BRAVHE
2.1 MBI R R RRE 3 o) I o
B, 0 EERR R B AR N 0.450 mg/mL. ZFRIE
WiliE 1.316 mg/mL. I AKZERE 0.642 mg/mL 1%}
ot i 45 T o
2.1.2 REXRSER AL “2.1.17 BT
VAN 2 mL. LBRJENEE 0.5 mL. [ FKZEEE 0.8
mL BT [Al— 5SmL &, FEERRE, 6l E A
0.180 mg/mL. ZF& Kfixile 0.132 mg/mL. T BKZ=RE
0.103 mg/mL [J7E G HE R VTR o
2.1.3 SRR BERITE R AR,
VERE ST, RSB AREURE oK 1.0 g, 5% I FE g
20 mL, FREFIE, 8/ 30 min, JHEERN LI
M, B8, ERSLEEt 0.22 pm £ FLuEMEE
o, BpfR.
2.1.4  [IPERESVAR IR AR GEbR i 2
BT IR SRS R s AR i b T T
2, RRIEA S TTEFNRES, 2R
“2.1.37 T 7 % B A S TR
22 BiEfRIERY

ity HP-5MS (30 m X 0.32 mm, 0.25 pm),
TFHEFE T WIEAIEE 100 C, LA 15 C/FHE 300 C,
%5 2 min; HERECTEE 280 C; MBS JTR: EI
TUE, AER 70 eV REMI: 405K H Full Scan
A MRM; BRI 230 °C; PUZAFIEFE 150 C;
FEITEE 280 °Cs HETAFIGEsHE 1 875 Vs #R
NEARS, KRR, #FEERN 1 pl. 7
AR S A XTI, A GC-MS/MS 430 #T,
i FH A A L s I, PR G AU
X i B BEAT AT L UCHC NIST14 )%, 459 a
AN 13 DR, EMESITERILE 1, EE&H
7> MRM LR 2, GO IEILE 1, &
MRM K& LI 2.
23 ZMXRER

Gy ARG B HL “2.1.27 TR YR A % R VA TR
0.125. 0.25. 0.5, 1.25. 2.5mL £ 5 mL &,
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Table 1 Qualitative results of deconvolution compounds
U5 A UEAS CAS & FFR fr/min AR & 2/%
1 e 464-49-3 CyoH,60 3.745 12.16
2 2 i g 5655-61-8 C1,H,00, 4.985 5.41
3 4,7-methan0azulene 514-51-2 CisHyy 5.819 6.04
4 ol N 3691-12-1 CsHys 6.285 1.20
5 ORI 52617-34-2 CisHyy 6.329 438
6 ﬁ%ﬂ 3691-11-0 CysHas 6.839 6.34
7 + ZER e ai 112-55-0 C1,Hy6S 7.070 2.52
8 H Ak 5986-55-0 C5H,0 8.041 21.30
9 RIPAY 57 1957-10-3 Cy6H3,0, 10.209 15.52
10 - J\bE R 1957-11-4 CsH3,0, 11.377 5.04
11 TR B 301-02-0 C,sH35sNO 12.436 8.88
12 2,2"- . H X -(4- F 2-6- 00 T 22 2K ) 119-47-1 Cy3H3,0, 12.733 3.05
13 il 2757-37-1 Cp4Hs0S, 15.235 8.17
Fz2 TEELLEH MRM &4 8
Table 2 Quantitative component MRM conditions
BT TET X Tl g/ ‘
WEY I B A [ /ms 3 6 9
(m/z) (mfz) eV 1 55 I ]0 11 13
7
i 1522 931 150 18 L }'2 '
. bl O, — 1 O
108.2 150 2 2 4 6 10 12 14 16 18 20
LRl 136.1 93.1" 150 10 t/min
121.0 150 5 1 f#%7% Full-Scan 947 El
AR 2220 123.1 150 20 Fig.1 Deconvolution Full-Scan analysis
1
151.1° 150 5 h
R T ? 0
*quantitative ion
o . -
B EAERZE, KB LR ENE . DURER =
XTI AT RPE BN, SRAFEAHE, b :
[ » 2
R “2.27 TR BRI E . g5 SRR AR N Y (R |
7R Y=2.6 X10° X—200 (+=0.999 8); Z[#&
Je B G EE RN Y=1.3X10° X—1.1X 10 , .
(r=0.999 8); FKAERLE A FEN Y=2.3X10 8
N C
X—=740 (r=0.999 9), ZiRFIIEMAE 4.5~90 \
wg/mL. Z AT E 3.3~66 pg/mL. 1 RKZEELAE 14
2.6~51.5 pg/mL, %5 EHRE S E 2 . A
D 2

R R R,
24 FEEMRAW
HRE—HERES (LS 16030021) 1g, 3617,
# “2.1.37 TR 7 A AR, R “2.27 T
BB A PAT IS, 25 RIS . 2B e il -
E%k%ﬁ?ﬁﬁﬂ?i%@ﬁﬁﬁﬁu 4 0.292.0.127.0.362
mg/g, RSD 73514 0.8%. 0.7%. 0.9%, FHIFEM
W5 R

3 4 5 6 7 8 9 10 11 12
t/min

E|2 XIBR& MRM (A). & MRM (B) REREV{Z (C).
BIEE (D) FAMHR MRM §9 GC-MS/MS &itE

Fig. 1 GC-MS/MS chromatogram reference sample (A), test
sample (B), negative sample without Amomi Fructus (C) and
negative sample without Pogoste Monis Herba (D) in mode of MRM
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25 HBEERE

FERIRE “2.1.27 TURTRA ST RS ER, sk
BERE 6 U0, ACTEUETH AR, 45 RIERE . RN
fig. FAKZ=EEIETH AN RSD 254 1.4%. 0.9%-
1.0%, B ENG 2 B R AT
2.6 FREMIAIE

A At 5 (S 16030021) B, =R T
WA, 5T 0. 20 4, 8. 16 h IKEEIIE . 4345
Wi\ SR el EAKZEREIE AR RSD 430N
1.0%- 1.0%- 0.8%, R LRI RLE 16 h WAE .
2.7 IIAEUEERIRLE

BCFAT 6ty Cafebs sy & (EARMN 0.292
mg/g. LR UMK 0.381 mg/g. H K ZEHE 0.362 mg/g)
VTR AR (IES 16030021), F4341 0.5 g
KRR E, oalE THEES, 25mA “2.1.1”
TR IR SR TOE B, 1% “2.1.37 TR A 5 ik
FHNR IR, R EIE R N, THE
TREEE R, SRR . ZR s, E A2
S RIS HN 101.15% 102.64%- 100.10%,
RSD 7354 0.8%- 1.7%- 1.0%.
2.8 HmlE

BO10 LT EA SR, 1% “2.1.37 BUR 7k
IR AER AT, 1% “2.27 T AT IE,
WSRIETA, HHEERS RESE, SRIE 3.
ZERRW], AJ7ikiEid MRM R RGHEAT I E A R
WD TR iAW, e TS E
R, B i P

®3 HMEBMNESER

Table 3 Quantitative result of contents in samples

JF B B/(mg-g )

i
] AL FAKZE
16030021 0.292 0.381 0.362
16090062 0.291 0.429 0.246
16100068 0.278 0.405 0.235
16110058 0.282 0.438 0.268
16110033 0.291 0.396 0.311
16100078 0.278 0.414 0.325
16120021 0.302 0.423 0.229
16120011 0.298 0.384 0.381
16080051 0.311 0.435 0.281
16090052 0.282 0.405 0.318

3 g
3.1 IERRMERL ST HIERE

FER Mo R VTS BB IR E
TERM B EG 8, Hpmi, TERYARIT
e si . BB A I ThR, TG AR S R
i R R IR I Ry 45 5, EEL EIR 2 i =
BRI . ZBREINES . RS AR A UE
AR AR bR AT A .
3.2 REEUTERERE

YRR T R RIRIE R IR I T
PRI, IR S PR RN 10 MEmAEET S
%, SREFIESRIRIGERN TR RS, s
ESRIREPUEICR A Y, HEENRK, £
SEH TR AR TR EE D), R EU
17, ORI, HIERE P EATIREG Fxf e
ERA ] (154 30 A1 45 min). $2EUA7] (BSER 2. B8
IECkE. HEED 755, 2455 I RE S AR
FUBSTR 06 IE OO He B IR i 7E A R X R i
MR L . Hoieise 4 HEHAL #7530 min 5
M 45 min ZHAH .
3.3 [Rif MRM S#A94L1L

= VYA B S EARA ) R B T
BT S B R A A . BRIE RIS 4y 3 BeR
£, WO TR B BE B N R A 150 ms, Rl HL TR
0~40 eV, —MIEHL NARYE &P i 4k i 4
FERENE TS, AR 28R e i 5
3% 7 F BRI B T miz 152.2 f1136.1 1E R}
B, FERMTIX 2 M FEE IR K miz
80.9+ 94.9. 120.9 &R 5 I+ 5 1 i EHURIK,
Gy AR T

ALmEERHBIMER KRGS E
GC/MS/MS XL S 3 R 347 T 0 b
AL, Ml T OUE A A2 0 5 A R SR bR
5 25 XA 1 O, B A T 13 ARGy, IR EESE T
I MRM A5 [ B s & A SO AR . SR e
fils . HAKEEE SR TVE, TR R
Wi ATEE. EEME, SR TUERLSA ST E
PERE B AT

S Ak
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