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W OE: BRSSO 8- = AT A T (ultra performance liquid chromatography tandem
mass spectrometry, UPLC-MS/MS)3 [E] Il & o = 298 8 PG M pisr & | AT k. HE RHA Agilent
EC-Cy (035%4E(4.6 mm=50 mm, 1.8 pm), LA 0.1%H R/K—0.1%H B2 B A s AR, BhEEDEME, Y 0.2 mL/min.
R FH L 55 8 - R A 7 0 B R S, 22 RO A= (multiple reaction monitoring, MRM)H T2 & 43 #7 -
BR OPEIE PR 8 MR TE 5 AR T BN HAT RAF AL E R (r>0.9981); [ (n=6)7E
96.7%~103.3%H, *ﬁxﬂsﬂﬁﬂﬁi(relaﬁve standard deviation, RSD)34/NTF 4.38%; 3 #LIk 6] 8 Py & B2
BOR. 888 AR RS LIm s . R R, 7T b 2 Y R

KR = 2 ﬁ%ﬁi?&*ﬁ@%-%ﬂ%ﬁ%%; TEHE L)

Simultaneous determination of 8 kinds of active ingredients in Chinese
Jing liqueur by ultra performance liquid chromatography tandem
mass spectrometry

TANG Li-Chang”

(Beihai Food & Drug Inspection and Testing Institute, Beihai 536000, China)

ABSTRACT: Objective To establish a method for simultaneous determination of 8 kinds of active ingredients in
Chinese Jing liqueur by ultra performance liquid chromatography tandem mass spectrometry (UPLC-MS/MS).
Methods The chromatographic separations were obtained on a Agilent EC-Cg (4.6 mmx50 mm, 1.8 pum) with a
gradient elution using the mixture of 0.1% formic acid methanol and 0.1% formic acid water solution as mobile
phase. The flow rate was 0.2 mL/min. The multiple-reaction monitoring (MRM) scanning was employed for the
quantification with switching electrospray ion source polarity in positive mode. Results All calibration curves of 8
components were linear (r>0.9981) over the tested ranges. The recoveries (n=6) ranged from 96.7% to 103.3%, and
the RSD was less than 4.38%. Among 3 batches, the content of 8 components varied greatly. Conclusions This
method is convenient, rapid, and it has good selectivity and high sensitivity, which can be used for the quality control
of Chinese Jing liqueur.
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AR, MALF . BB, RERE . W THES 9 IRk
SERCHI AL, 2 E N AN DA, BABUIEST . s
WA RE, B A B P R UE R 1 3 Bk
FE R ST 7 16, B EARYSIR T R O ik
o AR A 2 % — R BB B i 4k 43 I T e T G e A
T AT S ke I 51O TOR M € 33 - T 3 B Y (gas
chromatography-mass spectrometer, GC-MS)i%43#7 1 H [F
RSy BRI SIR 4T AN 45 4 D e
SN STEAE LTI T 20 b 2 M SR BOR A B B . AR T
E NN JE T2 50, X 4, B ET AT iE f 5L
SRR AR R, RXTIZT S IS A AT S i
WE, fEEEARSE ., sFr R . A& .
B R RO A (LT 43 B A BTN () 0, H IS 55 — B FR I DU T
T R R vy, O e AR N R T R AR
19 E R ER . ZARPR0 S EIE AT DA 1 4
mh R, AR ST AR T ER AR, DU ARIES
HEY AL b R o R, ASBIF g A4S 2 X 1l 2510
T N = B VY S N (17 ot SN ¥ U N Il
S T G AT Al b, S R R RO (B - — R Y
AT 5 B B 1% 325 (ultra performance liquid chromatography
tandem mass spectrometry, UPLC-MS/MS)ill5E  [F 211§ H
FlSEm . BRTF . AR, 2T PUELER . AR . BUAT .
BRI 8 SR B i, LA o [ 09 ) ot i 48
TR AR
2 MRS
21 X 2|

1290 Y SR80 (551X . G6460 Y = T 5 5K U 4 FF I
TS (Bc AT B W 55 B IR (35 [ Agilent 22 7]); XA205DU B

+ 5 22— F T K- (B L Mettler 23 H]); R200/205 %!
T 7% & A (B -1: BUCHI A #).
22 XMRA5HF

FHSEmRT B A (IS 110894-200503, 4ERE: 100.0%) .
BRTEXT RS (S 879-200202, 4EAEE: 100.0%) ., 7 B REXT I
mn(dES: 100093-200804, ZlJE: 100.0%)(H = 24 i A= 9l
AR AE BT, RS AT X IR (LS 110781-201616, 4E:
97.4%). BT X IR A S 100080-201610, 4liJE: 91.9%).
BTN IR S 110715-201619, 465 93.5%); FHH
TR X IR S 5 110776-200402, ZHE: 100.0%) ., B &R Xt
RIS 110773-201012, 4EEE: 99.6%)(H [E £ i 24 5
EWFFER); FHBE(EI%al, S5 Fisher A H]); HIR (g4,

% [ Tedia 23 ).

SEBG e F K A Mili-Q 47K (51 Merck A w]); 3 it
RE LS 20191014, 20190118, 20191205, Fhifs
FRAFD.

2.3 RAMB&A &

FE B PRIEEO . T . FER. T PR . &
BRE . AT WEF I RER, I 50% F B
A% 0.7750, 0.2540. 1.037. 0.995. 1.054, 1.981, 1.370.
0.3170 mg/mL W4T o 4 SITRAS X IR S s &, B F W
— 100 mL i, WEARBEZEZIE, w5, BSHEE .
PRAF . FRER. T, PUBLER . FRIEE . EAT . W
AR A R RS, BT vk 30 1550, 0.2540.,
20.74, 4.975. 21.08. 1.981, 13.70, 3.170 pg/mL.

24 iR EHE

WS ERCPEZ 20 mL, BHEHEE LI 45 °C
JRveds 2T, 2 50%H A fREH 2 10 mL AR,
I 50% P RERmBERZIEE, 850, 4 0.22 pm MRCFLIERGT
uk, ek, 01g.

25 TEHEMAR

BT 20 mL, 62,4700 F 7 ikl 28 FURR I
2.6 REEBIEZERH

Agilent EC-C g (43541 (4.6 mmx50 mm, 1.8 um); sl
AH: 0.1%H BRZK (A)-0. 1% iz F BE(B), B JEPENE(0~3 min,
10%B; 3~5 min, 10%—30%B; 5~7 min; 30%—50%B; 7~
10 min, 50%—70%B; 10~11 min, 70%B; 12~13 min,
70%—90%B; 13~15 min, 90%—10%B), i#i# 4 0.2 mL/min;
FEIR: 30 °C; #EAEHE: 10 pL,

2.7 FRIERH

SR L 5% 55 11 H 5 U5 3K (electronic spray ion, ESI+),
P Xk £ 5 B 15 M (multiple  reaction  monitoring,
MRM); ZZALAEST: 30 psi; THRAIREE: 300 °C; TS
Fik: 9 L/min; BAN4E L E: 4000 V. MRM #iE &, W
B XF, B g4 1 O L T (fragmentor) Al Alf 1 GE &
(collision energy, CE) .3 1,

3 HER5HH

31 FiERHREIEEHMRT
3.1 ARk

AR 8 B HARL AW i & LA & 21, ESI
EEF T R UG, RUGAE EST IE BT
KTFHE T 45 BB 1 MR DR, JEXTEREE
FhhnEE e, RNEEFET, A RRERERE, &
JE 7 MRM 5 PR B RS R, 25 3R 1.
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Table 1 MS parameters for various constituents SB—C13(2-1 mmx50 mm, 1.8 pm). Atiantis®T3(2.1 mmx
gy Mr MS(m2  MSimz  WIENV CElV 50 mm, 3 um), Agilent EC-C5(4.6 mmx50 mm, 1.8 um)%
s 117.15 118.1 59.1(58.1) 130 15(30) ik, &I Agilent EC-C5(4.6 mmx50 mm, 1.8 pm){f i
JETF 26724 2681  135.9(267.9) 135 15(5) FEAE 15 min P ATAF 8 Bl A5 BB 40, WY [T
Sy s R ] 4k B I MEAROA o
16815 1692 93.0(1252) 100 10(5) BIFETH. RRETRABRILE 1o BEFE Agilent
» EC-Cg it
BT 61051 6112 303.1(465.1) 135 15(10)
T % . E=RFEM
BIELER  194.19 1952 176.9(144.9) 65  5(20) 32 AR TiRERE. EERFGMIR
ek g3 ELF «on 397 H A AE L e 2. (~r.
FHEEE 15214 1529 65.0(93.0) 110 25(10) W B2, 37300 ik 00 i V0 i, R PR
S 635 447l - s s FiRe, L S0%H IR 4. 10, 20, 40, 100, 200
BT . . . ., . e e
F, W 6 DAFIREER I RN, $52.672. 7%
WHEHI 78497  785.6  143.1(473.2) 75 20(15)

15T BT MSy(mvz) s 1 1 5 S CHUR I 14 4l 43

(CE).
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Table 2 Regression equations, linear ranges, correlation coefficients, LODs, and LOQs of 8 constituents
Y (8] 1 7 A MG [/ (ug/L) r 7E T BR/(ug/L) ozt B /(ug/L)

FHRHH Y=2052.55X+82323.55 38.75~1938 0.9991 0.10 0.03
JiRty Y=20982.23X+21281.56 0.6350~31.75 0.9981 0.04 0.01
R Y=17.35X-31.48 527.0~2592 0.9996 1.58 0.53
T Y=123.64X-342.76 12.44~621.8 0.9999 0.82 0.25
P 2 1R Y=79.25X-86.42 52.70~2635 0.9993 3.48 1.05
i Y=452.20X+59.64 4.952~247.6 0.9998 0.30 0.10
AT Y=791.55X+66.44 34.25~1712 0.9995 0.09 0.03
H TS T Y=2.72X-11.48 7.925~396.2 0.9987 3.27 0.99

33 FAREERMAFERRE WSRO EAL, BT UPLC-MS/MS i[RIl 5 [ 2l

%%iﬂéﬁiaﬂm¢iwmm%zmmmaﬁ
b 6 173, A7 20 mL, S AAEE A 0.2 mL R4 X5 R
W, Fe2. 4750 F 7 ik & el S, T%@Qrﬁ%#
THEREDIE 6 WK, T ISR RO B . 25T IR
A3 NEHSEIN 99.4% . BRTF 97.3%. FHHAER 99.8%. 71
103.3%. PUELER 102.6% . FHIEE 98.2% . HATT 97.9%.
WHEHAF 96.7%, 45 RITE 96.7%~103.3%; FXTHRAER 2
(RSD, n=6)43514 1.37%. 2.92%. 1.51%. 1.85%. 3.14%.
2.72%. 4.38%, JTE 1.37%~4.38%JLFE P . 45 53¢ HH Uit
PR %R AT, eSS RT .

34 HREFENE

BCAS [R5 H [ 2000 3 HE, $e2.4750 F T el &tk
PRSI, EC2.67F Q. T IS T HEREIE, TR A A
BN 3 Attrb EShE o, ST S Ao, LR ESE A
BTERIR, 2LV IE] 8 Aoy fr i 25 i k. 2RI 3,

Fz3 HEMNELZER /L, n=3)
Table 3 Results of sample determination (pg/L, n=3)

5 20191014 20190118 20191205  RSD/%
FIE3T 193.3 230.2 164.4 13.31
328 2.342 2.501 2.259 4.75
FHHR 103.3 92.41 101.2 7.78
T 116.2 92.7 106.9 15.79
B 2R 180.9 162.2 193.3 7.40
L 26.01 20.29 29.55 16.00
B 229.8 283.1 215.9 15.51
B 77.92 70.49 110.7 6.08
4 % it
AHIFFE R 5 3 P Sh 0 AR, @R s 5

AT IR BER. T PIBRR B,

EAF . BERHH RS R, ZOrIARE R LR R
Rz, HABaxin, Al oo S i il S R 1 2%
DHEFEROR PRUE BT AR E SR SRR
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