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ABSTRACT OBIJECTIVE: To develop a method for simultaneous determination of chlorogenic acid, paeoniflorin, hesperidin,
ammonium glycyrrhizate, limonin, nobiletin, tangeretin and lobetyolin in Shenqi jianwei granules. METHODS: UPLC-Q-Exactive
quadrupole electrostatic field orbital hydrazine high resolution mass spectrometry method was adopted. The determination was
performed on Hypersil Gold Cis column with a mobile phase consisted of acetonile-0.1% formic acid (gradient elution) at the flow
rate of 0.4 mL/min. The column temperature was set at 35 °C, the sample size was 1 pL. High resolution full scan experiments was
performed over the range of m/z 100-1 000 in heating electro-spray lonization and positive mode to extract the accurate mass of
analytes. The contents of 8 components were determined in 3 batches of samples from 2 manufacturers. RESULTS: The linear
range of chlorogenic acid, paeoniflorin, hesperidin, ammonium glycyrrhizate, limonin, nobiletin, tangeretin and lobetyolin were
0.12-1.46, 3.51-42.15, 2.71-32.55, 1.76-21.10, 0.04-0.46, 0.04-0.24, 0.02-0.21 and 0.01-0.25 pug/mL, respectively (all 7=0.999 0).
The limits of quantitation were 6.06, 0.04, 0.03, 0.02, 7.60, 0.05, 0.02, 6.25 ng/mL, respectively. The limits of detection were
3.03, 0.01, 0.01, 0.01, 3.80, 0.01, 0.01, 2.50 ng/mL, respectively. RSDs of precision, reproducibility and stability (24 h) tests
were all lower than 5% (n=6). Average recoveries were 93.16%-97.78% (RSD<5% ,n=6). The contents of 8 components in 3

batches of samples were 12.62-13.20, 265.01-472.26, 234.20-278.90,

173.10-255.74, 2.32-2.83, 2.37-3.58, 0.79-1.22, 0.91-1.78

ng/g, respectively. CONCLUSIONS: The established method is simple, convenient, rapid, accurate, highly reproducible and

sensitive, which can be used for quality control of Shenqi jianwei granules.

KEYWORDS UPLC-Q-Exactive quadrupole electrostatic field orbital hydrazine high resolution mass spectrometry; Shenqi

jianwei granules; Content determination
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Fig 1 Extraction ion current diagram of 8 components to be tested
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Tab 1 MS data of 8 components to be tested in Shen-
qi jianwei granules

B A REE,mn RS FhEERRER RS, ppm
SR CHiO, 2.09 355.102 4M+H]" 355.1027 08
AjgE CsHaOy 535 498197 [M+NH,|" 4981977 14
AT CathiOss 6.64 611.197 OM+H]" 611.197 6 10
RS CHNO, 864 823411 IM-NH,+H| 8234114 04
WEEE  GHO 898 471201 3M+H]' 47112021 02
NBEE  CHaO 920 403.138 TIM+H] 403.1392 12
i3 CoHO; 9.70 373,128 M+H] 373,128 4 05
SBIFE GO 694 419.167 6[M+Na]" 4191674 04
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Tab 2 Linear relationship, quantitation limits and de-

tection limits of 8 components

- T
p.g/mL ng/mL  ng/mL
0.12~146 6.06 3.03
3.51~42.15 0.04 0.01
271~32.55 0.03 0.01
1.76~21.10 0.02 0.01
0.04~0.46 760 380

0.04~0.24 0.05 0.01

FrlAY

SRR y=12858 152.07v—445 225,66 0.999 6
AAE =3 548 296.10x+1 486 608.82 09995
BRAT  p=1215556690:+17807395.16 0,999 5
THEmRE  y=5364286.20x+2 623 534.86 0.999 6
FEEEE y=3545 24340051 29128 09990
JIBREZ =616 148 81140:+10 77591610 0.9997
BEE )=70335553400+8 783 838.18 09995 0.02~021 0.02 001
SEWTF y=8753 0558562 628.73 09997 0.01~025 625 250

&3 SAMFR S HIINEEEKEER (n=6)

Tab 3 Recovery rates of 8 components(n=6)

R TR, BEOPAE, AR, WUBE,  EEEMC ESMRERMC  RSD,
SRR % %
8 [ Bg pg %% .0 %
SEER 09994 1261 1230 U 9648 9.7 371
10023 1265 1230 254710256
11029 139 1250 2581 9512
11120 1403 1230 BB %60
10781 1361 1250 517 9248
099 7 1260 1250 U 9736

A 0994 264.85 27040 52947 97.86 96.32 467
1.0023 265.62 27040 518.60 93.56
1.1029 292.28 27040 575.85 10487
11120 294.69 27040 54152 93.50

10781 28571 27040 540.70 94.30
0.9987 264.67 27040 51842 93.84
BT 09994 2873 300.50 561.22 94.01 96.01 3.90

1.0023 279.54 300,50 565.71 9523
11029 307.60 300,50 61059 10083
11120 310.14 300,50 586.09 91.83
1078 1 300.68 300,50 62048 10043
09987 27854 300,50 560.16 9372
RS 09994 255.59 260.80 494.65 91.66 96.71 45
10023 25633 260.80 507.10 96.15
11029 282.06 260.80 528.85 94.63
11120 28438 260.80 55180 10257

10781 27571 260.80 54032 10146
09987 25541 260.80 500.05 93.80
FEEE 09994 23 250 461 91.60 93.16 371
1.0023 233 250 493 93.64
11029 256 250 47 90.03
11120 258 250 491 9325
10781 250 250 4m 9081
09987 232 250 49 99.63
NBEE 09994 237 250 481 97.24 9439 438
1.0023 238 250 466 9127
11029 261 250 483 8931
11120 264 250 497 9340
10781 256 250 52410078
09987 237 250 4m 9436
Mz 09994 082 0.90 1.65 9.0 97.78 437
1.0023 082 090 1.64 9556
11029 090 0.90 1.70 94.44
11120 091 0.90 183102
10781 0.88 0.90 184 10000
09987 082 090 179 1022
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g%k3
Continued tab 3

. TREE,  HPAE, AR, WBE,  MEEL FEYMEEE RSD,
g [ pg pg 2% % %
SEMAF 09994 178 1.80 336 9444 94.63 5.00

1.0023 178 1.80 33 9056

1.1029 1.9 1.80 388 93.89

L1120 1.98 1.80 387 10389

10781 192 1.80 330 92.78

09987 178 1.80 34 922

R ERIEIR AT BB H R R R AT R IR
BEF M B ER SE S RAT I TR RSD 4351 1.22%
091% .2.11% .3.77% .4.09% .2.44% . 3.43% .2.26%
(n=6) , RUIBLEUAERAE IR A T HCE 24 h NESE
PEREF
25 HmEENE

FURI I R A O 2 B 19 0k 20k A 24N
% (BT R e e ] 245 BR S Wl AL rh 2 A7 FR Y
) AR SCERE 24N Gk 3HER BURE S A TR o A %
PRIBC3 it 25 P A T R i o, $2¢°2.3.27 0T 1 5 1
TR, 45 2,17 “2.27 TR A A HEAE I ZE | 3 S5 e T
R SR 2T B i AT 3 03, ORI, 45
R4,
®4 SEEBTHBPSIHSNAELR (n=3,ng/g)
Tab 4 Content of 8 components in Shenqi jianwei

granules(n=3, ng/g)

#s B NAT B HERE RRAE IREE REE S
018044 1262 26500 27890 25 23 23 019 IR

180923 12.62 44493 234.20 173.10 244 343 1.19 0.79
181010 13.20 47226 24281 179.83 283 358 122 091
3 itig

3.1 SRFAERERE

FH AR SCH ARSI AR A3 1o CAN T R K 28 A2 3R )
Y i A, SR — A9 HPLC 230 52 i IR R SR A B
ANBE[R] A H 5 b Ah 5 AT A B B AR RTa od  4
J& FIR F HPLC J7 A AE38 i T e 4 (R A0 8 (454
AR R AN 5T 3% A A9 UPLC-Q-Exactive PUAR T-
L S BB B i 0 I ks LA e ) PR L 28 0 v 5
Pt AR S RIS O 2o il e 40 S b 3, A S A L3
T
32 BIEKHHML

S R HL AL [T B aRE G IR R L 42, AR F
FE R 0.1% H R K WAE i shAl . ¥ e 8 4 iy
(A 43 15 B, 48 6 A3 AT s (), A B 5% 22 35OR FHAS [ B4 3 3l
AHAL ARSI 8 LA I e 8. BRI, R

5-0.1% F R /K I3 VRAAR 32 EA T E R DG, 29 A i ] 4 (8

AN AR B I ] 7E 10 min 2 ), S B UR I, 51
LE MR
3.3 AHEARAREEEFRERE

AR R AT SEA T A4, BT R e A
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FER, SR A 7 2, 78 m/z 100~1 000 78 [l P AG:

PORIE Ty = e ) IVA EREE L OE E (| (SN el ¢

T SIS R BT AR S R e B R T 5 e

Jo R A 2 4 7E 1.5 ppm Z P

34 REFERIEE
AT R 70 % HBEAE R PG, [FIRHE48 1

7RISR IR Rl S IO R IBCR R 52 mm . 255 2 R i

Ir 545 B MR BRI 2ZE AR . R,

T 2R AR SR U =

4 £
WS ST T UPLC-Q-Exactive VU H AT - H1 3740

TE B 5 3 BRI 0 2 R A Uk H 8 AN AT A T o

Mg . SRR, AR KRS Z 18], 8 AN A1 =

A—EMES, TR SR M R IR E A i

Ko PRI IA R i AU PR S0 R A 0, TG

BRI I, A SCAE 9 4 R T A 7R 58 3 B U bR

o 25 b ARSCEE I R A P ) R AR =7, TR

S UKL T S A B R AR S
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