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Simultaneous content determination of fourteen constituents in Rukang Capsules
by UPLC-MS/MS
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( National Medical Products Administration Key Laboratory for Quality Research and Evaluation of Traditional Marine Chinese Medicines, Qingdao
Municipal Research Institute of Food and Drug Control, Qingdao 266071, China)

ABSTRACT:. AIM  To establish a UPLC-MS/MS method for the simultaneous content determination of
formononetin, harpagide, astragaloside 1, calycosin 7-0-B-D-glucopyranoside, dioscin, tosmarinic acid,
atracylenolide II , salvianolic acid B, ononin, harpagoside, calycosin, astragaloside IV, tanshinone II ,, and
astragaloside I in Rukang Capsules. METHODS The analysis was performed on a 40 °C thermostatic Waters
Acquity UPLC HSS T, C; column (2.1 mmx100 mm, 1.8 pm), with the mobile phase comprising of 0. 1%
formic acid-acetonitrile flowing at 0. 2 mL/min in a gradient elution manner, and electron spray ionization source
was adopted in positive and negative ion scanning with multiple reaction monitoring mode. RESULTS Fourteen
constituents showed good linear relationships within their own ranges (r=0.998 1), whose average recoveries were
91.71% —111. 36% with the RSDs of 1.97% —6.07% . CONCLUSION This stable and reliable method can be
used for the quality control of Rukang Capsules.

B 2025-06-20

ESWE . PEZEERFETIRE TS EH  (NMPAJGKX-2023-061)

EBE . HEH (1990—), 2, Bid, FELW, WFHZGHFEFEDS, E-mail: Su_ manyun@ 163.com
*BIEIEE . Ha0t (1968—), Z, Wid:, FAEAW, MFLW 60 SIS0 58 . E-mail: lujingguang68@ 126.com

372



2026 4F2 A
Fa8 K HE2M

R %

Chinese Traditional Patent Medicine

February 2026
Vol. 48 No. 2

KEY WORDS: Rukang Capsules; chemical constituents; content determination; UPLC-MS/MS

FURM R B A B S L, ARSI, &h
WK, X2, BHis, S AR 4 ESE
15 BRh 2, 35 T AR ACHT . R EA5 5 r L
S, B R B R 7L G bl | 20 i Ak g A 2L R v
AR T ERA T R R A o )
WX FFS P R B FIPF2 K g7 T
SCHR [6] i T AT S e ik, R
FICHRE, D IR, PR ERE, Th Ho R I
KE&, BHAR, BARE . XS5 s i) & il
WA A R DXL A TR s il ARS8
S UPLC-MS/MS 2 [] Bisf i) i 2L B Jie 48 v 1
WAEER | AT, SR 1| B 5 A A
,OEERE ., REFR, MHHKR B, HAR N
I, eSARfEtr, mEfE, B8R ER, mEH
. PP, e TSR, DRI
I T s A 1 KO R B B R B O s R B S
1 #e
1.1 MHE  Waters H-class Xevo TQ-XS — 5 VU FT
I AL (SE1E Waters 23 7)) ; BP-211D HLF K
V- (FEEZEZFIETAF]) ; AS10200BT A i v Uk
i (BUMICRIGES A R A |
1.2 &KX S5Hy HZE I, (H#5 110766-
202323, 4 99.50% ) . & & S B A 4 B A
(L5 111920-201907, 2l 96.80% ) . #% &
(it 5 110781-202219, #fi & 96.20% ) . M [ 4F
(#it5 111729201707, 4L JE 96.8% ) . My EL AR T
(It 111730-202110, 46 JF 96.8% ) . J} 2 B
(L5 111562-202318, 2l 97.50% ) , ZEHi 2
(#t5 111707-201703, 4L 96. 1% ) . 3k 1% & MR
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2.1 UPLC-MS/MS % # % #  Waters Acquity
UPLC HSS T, C it (2.1 mmx 100 mm, 1.8
pm); FIIAHINE (A) -0.1% HER (B), BEME
Bt (0~1 min, 7% A; 1~8 min, 7% ~95% A; 8~
12 min, 95% A); A& 0.2 ml/min; # i
40 C; MR 2 pl; MW EFIE; EREFH
iy ZROV W (MRM) #iC; B4IEHEE 1 500
vV, BEFSIEE 500 °C, AR E 1000 L/h, H
SHLFE 1,

K1 BRARESH

Tab.1 Mass spectrometry parameters for various constituents

% tp/min BB T m/z FET m/z HEALHUE/V  REEHUE/V A A]/min

A 3.37 362.91[M-H]~ 182. 87[ M-H-C4H,,04 1~ 40 14 2.0~4.0
B S T A A 5.70 446.96 M+H]* 284. 96[ M+H-C¢H, 051" 2 18 5.0~6.0
HILF IR 6.25 358.73[M-H]~ 160. 92[ M-H-CoH,(05 ]~ 94 34 6.1~6.5
FHBTR B 6.31 716.99[ M-H]~ 519.05[ M-H-CoH,,05]~ 10 18 6.0~7.0
TARAEH 6. 44 430.97[ M+H]* 268.97[ M+H-C¢H,(05]* 30 26 6.0~7.0
W AR 6. 66 493.02[ M-H]~ 146. 84[ M-H-C,5H,,04 ]~ 50 26 6.0~7.2
B B 6.99 284.91[ M+H]* 212.92[ M+H-C,H 01" 62 24 6.5~7.5
WP 7.39 807.37[ M+Na]*  627.35[ M+Na-C4H,,04]" 100 52 7.0~8.0
R 7.81 849.38[ M+Na]*  669.41[ M+Na-C4H,,04]" 100 50 7.2~8.0
AR 7.96 268.91[ M+H]* 196. 92[ M+H-C,H,0]* 24 38 7.5~8.5
WREH | 8.61 891.39[ M+Na]*  711.41[ M+Na-C¢H,,04]" 100 50 8.0~8.8
AT 9.24 867.07[ M-H] "~ 721. 09[ M-H-C4H,,0,]~ 16 16 9.0~9.6
HAR PN I 9.95 232.99[ M+H]* 187. 02[ M+H-C,H,0]* 28 16 9.9~10.5

P, 11.18 295. 16 M+H]* 249. 12[ M+H-C,H,0]"* 2 26 11.0~11.5
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Fi e B 4 i A AR AE 2K 0. 28 peg/mL, BB
fii] 0. 85 pg/mL, FFEEI 1, 0.10 pg/mL, 4K
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t/miniZ.0 3 min, FIHFWET 25 mL &fF, A
10 mL HEE, & FE.08 %, BAE (D1%300 W,
B 40 kHz) AP 10 min, 4 200 r/min B 0>
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Fig.1 UPLC-MS/MS chromatograms of various constituents
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Tab.2 Linear relationships of various constituents

% E Yy r MV (pgemL™") ERBR/ (ng-mL™") KB/ (ng-mL™")
M T Y=284 865X-160. 82 0.999 7 0.001 1~0.114 8 0.29 0.14
B S T A A W Y=4x107X+129 101 0.999 0 0.003 8~0.380 4 0.48 0.24
A ETFR Y=6x10°X+45 620 0.999 8 0.014 4~1.440 1 0.14 0.07
FHBER B Y=2x10°X+75 220 0.999 2 0.055 9~5.586 8 1.75 0. 87
ARG Y=6x107X+84 694 0.999 8 0.001 6~0.163 0 0.41 0.20
LA Y=323 494X-579. 89 0.999 6 0.005 3~0.529 9 0.20 0.10
By ] Y=3x107X+148 161 0.998 1 0.004 2~0.169 7 0.53 0.27
HEEH AT Y=265 789X-1 051.9  0.999 9 0.005 3~0.529 9 0. 66 0.33
WERH I Y=771 258X+1782.9  0.998 9 0.006 4~0. 644 2 0. 81 0. 40
LR Y=4x107X+127 321 0.999 6 0.001 4~0.139 0 0.35 0.17
R 1 Y=643 946X-534. 37 0.999 8 0.002 2~0.219 0 0.55 0.27
HH R Y=538 595X-87. 507 0.999 8 0. 000 6~0. 056 6 0.45 0.23
HAR P I Y=4x107X+23 644 0.999 9 0.000 8~0.079 0 0. 20 0.10
FEE Y=2x10"X-113. 46 1.000 0 0. 000 5~0. 100 0 0.13 0.06

2.3.3 MEERE B “2.3.27 TR X
WOE R, 75 “2.17 WM TR 6 ik, IS
TR R . REH, HERE [ B EE A
Wi, RS AEFR ., MR B, HARNEE
I, =W, MEEE, EEFE, mEf
. P2, EE R g E A RSD 4301
2.03% . 2.79% . 0.90% . 1.85% . 2.68% . 0.87% .
3.56% . 0.84% . 1.73% . 2.73% . 2.19% . 2.95% .
2.99% . 2.22% , FHULEHERE RAF,

2.3.4 EEMHRAE BURS (5 20200806) i
i, iR 92.2.27 WUR AT RIS 6 k%
W, 75 “2.17 WARAET SRR, WA 2240 4
FOAETF, EERT D, B AR
BHUEH | REFR, FHHR B, HARNBRL, &
AR . MEVRTT . BRI, WER T, M=
B I, BRI & & RSD 43 31 2.46% |
2.61% . 1.95% . 1.81% . 3.45% . 2.73% . 3.53% .
2.99% . 3.50% . 2.61% . 4.89% . 2.37% . 4.71% .
3.22% , RWAZITIEEEZERL,

235 REkE B SE®R (S
20200806) iE i, T 0, 4, 8, 12, 24, 48 h 7£

“217 AR AR, AR EARAE R, G
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. AR, EESEI, EEFE. S0
T, . BRI & RSD 23510 3.57% . 3.34%

2.55% . 5.45% . 6.54% . 3.48% . 2.59% . 4.52%
4.00% . 3.33% . 2.50% . 3.74% . 5.29% . 3.64%,
FWIRWAE 48 h WREHE R AT,
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T 10725 R [l i 40 5 4 100.79% 111, 36% |
91.71% . 103.63% . 97.07% . 106.36% . 105.63% .
98.06% . 108.06% . 109.10% . 98.73% . 91.71% .
104. 02% , 110.75% , RSD 43 %} 6.07% . 3.53% .
2.50% . 3.81% . 1.97% . 2.47% . 2.94% . 3.28% .
5.07% . 3.40% . 3.83% . 3.00% . 5.54% . 3.11%,
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TR E, RS, SRR 3,
3 g
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x3 BERALENEER (pg/g, n=2)

Tab.3 Results for content determination of various constituents (pg/g, n=2)

s S1 2 S3 S4 S5 S6 S7 S8 S9 S10

I B 6.34 2.32 4.70 4.37 4.12 4.49 3.60 4.20 4.52 4.74
S T A A 31.11 27.76 29.51 30. 60 30. 24 32.68 27.01 28.77 28.54 35.95
KL 195.69  173.36  171.82  143.39  141.57  167.90  149.61 137.80  149.68  146.87
FHENER B 275.60  259.51  289.20  249.82  266.20  258.41  245.21  241.33  249.65  258.51
TARAETE 9.28 7.29 7.89 9.69 9.92 10. 61 9.50 9.09 9.58 8.08
M e 88.19 62.73 82. 46 28.19 28.57 28. 04 27.52 27.20 28. 41 24.98
B 28.34 28.30 27.39 18. 64 21.21 19.91 21.27 18. 41 19.52 24.75
R 33. 64 20. 32 39.57 24.12 14.81 22.84 9.49 27. 14 25.27 25.18
R 26. 49 19. 06 30. 61 20. 47 13.99 22.12 11.48 22.39 22.64 22.89
W 11.17 11.89 11.24 5.98 6.98 7.15 7.92 5.94 7.24 9.00
R | 16.77 13.25 17. 64 12. 00 9.53 13.57 8.72 11.47 12.47 13.83
EFET 1.70 1.93 1.78 0.18 0.19 0.20 0.20 0.18 0.25 0.20

HAR M I 4.46 5.03 2.05 2.30 2.30 2.31 2.29 2.05 2.74 2.52

FEE 6. 86 6. 63 8.20 1.67 1.94 2.43 2.71 1.32 2.14 3.69
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