° 1126 * ¢ 3 % Chinese Traditional and Herbal Drugs 3f 48 3% 25 6 ¥ 2017 £ 3 A

T UPLC-MS/MS-#R IR A AR AT BN ER ZHEER D €=

i

o&FL, FRF, FARRL A R, AAL, A H, ERAR! BLRE!, R O#!, KRR
L AR — M BEERE 25243, WES A 450000
2. FBMIKZZ2FE, Wrd AN 450000

% E: BR @RS MBS O Mg (P2 R MR . RIEFRR . FHRER B, FHRER A P2
L. BEPFZE. PFSE A, BERER) 51 UPLC-MS/MS 70 b7k, JERABAGHME ARG S KA. HE KA
UPLC-MS/MS 43 #ifiil], iy Acquity UPLC® BEH Cis (50 mm X 2.1 mm, 1.8 um), JREIHIA ZME-0.1% R K BT,
BEEEVEML, RN 0.2 mL/min, ESIIE. #EFRIESRAE, FRAERMOVIERES FIRN (SIR) 4F, H& 8 Mg
SSEHI (MRMD s 2t PR 388 i 0 B e ) 5 25 LR H 22 o 3508 A B4R A1 SIMCA 14.0 AT IR 40 4T, FFVPAN B
Fifk. R ARAMEERIGELT, SR R, RIERR. R B. AR AL FHSE L B P2
Ia. BESRER /M HILE 100.0~1000.0. 1.0~10.0. 8.0~80.0. 120.0~1200.0. 15.0~150.0 40.0~400.0. 10.0~100.0. 10.0~
100.0. 1.2~12.0 pg/mL MR R RLEF (720.999 6); IFEEIEAE 98%~101%, RSD /NT 3%; 10 fHbFHT i i e g v %
A T4 2 5 (4.85440.314) (0.063+£0.005) (0.764+0.070) (12.93740.648). (1.95440.178). (3.623+0.221).
(0.720£0.062) (1.43740.116). (0.073£0.007) mg/g: ERmMEHIELE SIMCA 14.0 FAFIEAT 0T, 7 HreEREH 10 it
FHT 8 i 8 B i B Am Z27E 2 SD (Wi 2, standard deviation, SD) VG N. 51 @571 UPLC-MS/MS & =M1 /7
PETEAE . RS e B, nT T PR A R e o P S R PR R DRI e s E ST 4 SR R I T
10 A0 B S A R R ORI AR, A SR A 1) 22 e B s R g v T MR A 1 A VAR 2R R, AT A R e )
S T TS AL R AR 2 A0 R S Ak ¥R vk

KHE17: UPLC-MS/MS; FHTIEMGPAREE; FEVESs il U051 FH25R: MMER: REFR; FHK B 5
A PEZE L BPHSE; PHS a: fER R

FESHES: R286.02 XEkFRERE: A NEHS: 0253 -2670(2017)06 - 1126 - 07

DOI: 10.7501/j.issn.0253-2670.2017.06.012

Quantitative research on multiple active components in Dandeng Tongnao Soft
Capsules by UPLC-MS/MS-pattern recognition

SUN Zhi', JIANG Xiao-fang', HU Yu-rong?, ZHOU Lin', ZUO Li-hua!, LIU Xin!, WANG Pei-le', XUE
Wen-hua!, KANG Jian!, ZHANG Xiao-jian'

1. Pharmaceutical Department, The First Affiliated Hospital of Zhengzhou University, Zhengzhou 450000, China

2. College of Pharmacy, Zhengzhou University, Zhengzhou 450000, China

Abstract: Objective To establish a rapid MS method for the determination of nine principal active components (danshensu,
caffeic acid, rosmarinic acid, salvianolic acid B, salvianolic acid A, tanshinone I, cryptotanshinone, tanshinone 11, and ursolic acid)
in Dandeng Tongnao Soft Capsules (DTSC), in order to make a comprehensive evaluation of the quality of drugs by pattern
recognition technology. Methods The UPLC-MS/MS method was used and the chromatographic conditions were as follows: The
column was Acquity UPLC® BEH Cig (50 mm x 2.1 mm, 1.8 pm); The mobile phase was consisted of acetonitrile-water (containing
0.1% formic acid) at a flow rate of 0.2 mL/min with gradient elution; Mass spectrometer conditions: a triple quadrupole mass

spectrometer equipped with electrospray ionization source (ESI) was used in positive and negative ion mode, and multiple reaction
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monitoring (MRM) was performed except ursolic acid in selected ion recording (SIR) for quantitative analysis of these
compounds; The results of determination were calculated by the pattern recognition function of multivariate data processing
software SIMCA 14.0 to evaluate the quality of DTSC. Results Under the optimized conditions, danshensu, caffeic acid,
rosmarinic acid, salvianolic acid B, salvianolic acid A, tanshinone I, cryptotanshinone, tanshinone Ila, and ursolic acid all showed
good liners in the ranges of 100.0—1 000.0, 1.0—10.0, 8.0—80.0, 120.0—1 200.0, 15.0—150.0, 40.0—400.0, 10.0—100.0,
10.0—100.0, and 1.2—12.0 pg/mL, respectively ( > 0.999 6). The recoveries were ranged from 98% to 101%, and RSDs were
below 3%. The average contents in 10 batches of DTSC were (4.854 + 0.314), (0.063 £ 0.005), (0.764 £ 0.070), (12.937 + 0.648),
(1.954 + 0.178), (3.623 + 0.221), (0.720 £ 0.062), (1.437 + 0.116), and (0.073 + 0.007) mg/g, respectively. The data were
analyzed by SIMCA 14.0 software, and the results showed that the quality deviation of 10 batches of DTSC was below 2 SD
(standard deviation, SD) range. Conclusion The result shows that the UPLC-MS/MS method is simple, sensitive, and accurate
for the rapid determination of main active components in the DTSC; It also shows that the quality of DTSC is stable in the
different batches and displays an overall comprehensive evaluation of the drug quality using the multivariate data pattern
recognition method, and provides a scientific basis and data processing method for the quality control of this drug.
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Table 1 Mass spectrum relevant parameters of nine ingredients

WwEY I B AR B/ ET (m)2) HEFLHLE/V i RE & /eV
Al MRM - 197.13/135.16 28 20
A2 MRM - 178.99/135.09 34 14
A3 MRM - 358.93/160.93 34 18
A4 MRM 716.87/518.95 46 18
A5 MRM - 492.90/294.93 38 22
A6 MRM 276.90/178.01 60 20
A7 MRM + 297.03/254.00 66 36
A8 MRM 295.02/277.08 58 26
A9 SIR - 455.00 50 0
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Fig. 1 Extracted ion chromatograms of nine detected ingredient in test sample (A) and mixed references (B)
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Table 2 Results of liner regression, liner range, correlation coefficient, LOD, and LOQ of nine compounds

GRIEY) EVEYEH r L PEVE I/ (ug-mL ™) LOQ/(ng'mL™") LOD/(ng'mL ")
Al Y=142 C—449 0.999 6 100.0~1 000.0 40.0 12.0
A2 Y=28.3 C+74.3 0.999 7 1.0~10.0 10.0 3.0
A3 Y=9.25 C+16.9 0.999 7 8.0~80.0 37.0 11.0
A4 Y=17.5 C+244 0.999 7 120.0~1200.0 87.0 26.0
A5 Y=22.6 C+214 0.999 7 15.0~150.0 30.0 9.0
A6 Y=6.48 C—46.7 0.999 7 40.0~400.0 40.0 12.0
A7 Y=765 C+7 480 0.999 9 10.0~100.0 4.3 1.3
A8 Y=350 C+222 0.999 7 10.0~100.0 3.3 1.0
A9 Y=212 C—21.5 0.999 7 12~12.0 5.0 1.5
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Table 3 Contents of nine active components in 10 batches of DTSC

s/ (mg g ™)

{5

Al A2 A3 A4 A5 A6 A7 A8 A9
1215030 5.257 0.073 0.753 14.267 1.994 3.483 0.726 1.542 0.076
1514061 4.948 0.058 0.839 13.226 2.170 3.680 0.781 1.434 0.083
1515005 4.938 0.065 0.674 12.212 2.050 3.533 0.741 1.633 0.080
1514043 4.572 0.061 0.815 12.547 1.753 3.975 0.770 1.539 0.060
1515012 4.635 0.059 0.803 12.989 2.133 3.975 0.732 1.374 0.076
1515013 4.385 0.058 0.616 12.470 2.026 3.584 0.722 1.231 0.069
1515014 5.090 0.070 0.754 13.782 1.993 3.333 0.793 1.351 0.068
1515015 5.269 0.060 0.818 12.756 1.994 3.688 0.702 1.363 0.076
1215052 4.947 0.063 0.770 12.571 1.831 3.628 0.643 1.475 0.070
1215055 4.498 0.062 0.795 12.550 1.593 3.355 0.594 1.431 0.075
FEME 4.854 0.063 0.764 12.937 1.954 3.623 0.720 1.437 0.073
SD 0.314 0.005 0.070 0.648 0.178 0.221 0.062 0.116 0.007
RSD/% 6.48 8.06 9.14 5.01 9.09 6.10 8.58 8.05 9.07
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Fig. 2 Score scatter plot in 10 batches of DTSC
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Fig. 3 Loading plot of nine active components
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