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Abstract: Objective To establish an HPLC-QAMS method for the determination of saikosaponin a, saikosaponin d, 15, 16-
dihydrotanshinone I, cryptotanshinone, tanshinone I, tanshinone II,, segetalin A and segetalin B in Runing granule. Methods The
samples were separated on an Agilent HC-C; (250 mm x 4.6 mm,5 pm) ,gradient elution conditions were the mobile phase using
acetonitrile-0.1% phosphoric acid solution at a flow rate of 1.0 mL/min.The detection wavelength were 210 nm for saikosaponin a
and saikosaponin d,and 280 nm for 15,16-dihydrotanshinone I,cryptotanshinone,tanshinone I,tanshinone II,,segetalin A and segetalin
B,the column temperature was 30 °C.Using tanshinone II, as an internal standard,the relative correction factors of saikosaponin a,
saikosaponin d, 15, 16-dihydrotanshinone I, cryptotanshinone, tanshinone I, segetalin A and segetalin B were calculated, after which
the content determination was made. The method was validated by comparison of the quantitative results between external standard
method (ESM) and HPLC-QAMS method. Results Saikosaponin a,saikosaponin d, 15, 16-dihydrotanshinone I, cryptotanshinone,
tanshinone I, tanshinone II,, segetalin A and segetalin B showed good linear relationships within the ranges of 4.08 — 102.00,
2.97 — 74.25,0.74 — 18.50, 1.56 — 39.00, 1.98 — 49.50, 3.69 — 92.25, 0.66 — 16.50 and 0.54 — 13.50 pg/mL (r = 0.999 1),
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whose average recoveries (RSD) were 100.08% (0.54%), 99.68% (0.67%), 97.85% (1.64%), 98.99% (0.92%), 98.81% (1.35%),
100.06%(0.62%),96.81% (0.73%), 97.79%(1.41%), respectively. No significant differences were found in the quantitative analysis
of components by ESM and HPLC-QAMS method. Conclusions The HPLC-QAMS method can provide a accurate and feasible

method with determination to establish multi-index component quality evaluation model for Runing granule.

Key words: HPLC-QAMS; Runing granule; relative correction factor; multi-index; quality control
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FHZERL 7.4 pg/mLF& T2 B 15.6 pg/mL . P} Z B 1
19.8 pg/mL.FFZHAL, 36.9 ug/mL.E RN ATIRIE A
6.6 ug/mL. EAFHATHILB 5.4 ug/mL)
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T “2.37 TR A 0 B S A5 10 pL, MKk 2 Bt
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B B2 S0 FH S L P S B, T4 AT 3K
AEARBEATIRIKB PSR FE AT Z itk B 5 . 4521
W21, R Fh 4 45 & B 178 Il 4 41 % &
R4t

243 FEEE RS EWIOR A X IS E W 10 pL,
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F5942 .27 T ) 4% 25 R 4 6 3 AR S T, BERE A
Rl e 50 2 a Sl B A A ST SR RS S
fi P+ S BT P S, EA AT AL EA AT
K B UETHI AR , THEAS 8 Fh R 7 2 = 1 RSD 43 Jill A
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BiL: 4-Ka P F S0 5-FF 2 WL 6-FF S HLL ; 7- E A AT K A 8- A
ATk B
A-mixed reference substances ; B-Runing granule ; C-sample without
Radix Bupleuri; D-sample without Salviae Miltiorrhizae Radix et Milt-
iorrhizae; E-sample without Vaccariae Semen ; 1-saikosaponin a;2-
saikosaponin d;3-15, 16-dihydrotanshinone I;4-cryptotanshinone; 5-
tanshinone I; 6-tanshinone II, ; 7-segetalin A ; 8-segetalin B
B1 GREXRMEEMKSHPLC i E
Fig.1 HPLC chromatograms of mixed reference sub-
stances and samples
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BHEF a LR R A ESF S WL RS S S
AT P ZHA, . EA AT IR AL EABAT KB g
T AR, L7 FORE A I V) 24 h S AR L 8 B R 4 0
T F  RSD 43 51 A 0.64%- 0.75%- 1.01%- 0.98%
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Table 1 Regression equations and linear ranges of
saikosaponin a,saikosaponin d, 15,16-dihydrotanshinone
I, cryptotanshinone, tanshinone I, tanshinone I1,, segetalin

A and segetalin B in Runing granule

R 7 B g
mL D
LeiEFra ¥=1.8133X10°X+500.9  4.08~102.00 0.999 2
SEEIETRd ¥=1.3361 X 10°¥—1036.4 2.97~7425 0.999 7
TLPTBE ¥=1.4595X 10°X4+1189.1 0.74~18.50 0.999 2
BfI3/ r=1.1500X 10°X+677.7  1.56~39.00 0.999 5
FIBEL  ¥=1.0463 X 10°X-961.4 1.98~49.50 0.999 6

FISHEAIA  ¥=1.2099 X 10°X+721.2  3.69~92.25 0.999 1
TFARTIIRA ¥9.3139 X 10°X+1025.9 0.66~16.50 0.999 3

FEAREATHNL ¥=6.9743 X 10°X4+328.1  0.54~13.50 0.999 7

FLT BURL O 3, B4, B4 1.0 g, RS SR, BEAL 43 1%
3, A4 o A B I ON VR A e TR VA R (S R
a 0.542 mg/mL. 48] 2 d 0.434 mg/mL. ~ &} &
i1 0.118 mg/mL. &+t 2 B 0.246 mg/mL. F+ Z: il
0.322 mg/mL. /+ Z i1l 0.526 mg/mL. £ & 173
JIK A 0.094 mg/mL. £ A B 17 2 Ik B 0.052 mg/mL)
0.8.1.0.1.2 mL, F-4%“2.2” T b B ) 4% hn B Ak 5t
T HIEEFE S ATAS I . H FR 2 S8 21 s
S REEd. AW ES S TS
ZEALL, . EAEATIHRIK A EARBEATHAKB 172
I FE [H Ul Z& K& RSD 43 g1l 24 100.08% (0.54%)
99.68% (0.67%) +97.85% (1.64%) . 98.99% (0.92%)
98.81%¢(1.35%) . 100.06%(0.62%) . 96.81%(0.73%) +
97.79%(1.41%) , 3 W 1% J7 V5 1HE 1 2 o

2.5 HAXKIEREF(RCF)HINE

R 55 W X 2.4.27 T2 1) %) L i v 03 5 43 A
KO 880 2 A as SEHH B A S BELL E S S
i PSP S, EA AT IR IE AL EAEAT
KB A, S NS, 1A
fomflf =W ADI(WAD (W RN SY) 2L, i =
WIE, AN NS S L 08 H AR, W, o8 oAt 45
W0y iR T, 4 N HARAF L 4 T ARD o 43501
HHEFFSHL L H 2 a B 2 H d. 8 S
BT B S S S EAAHEATIHK AR EAH
FTIRBK B ) RCF, 45 1 L& 2.
2.6 RCFiAMEE

7E R A A 2% (Agilent 1100 %4 F1 UltiMate 3000
PR 5 O A LR A0 AN A £ S A (Agilent HC-C,
¥ Kromasil C,#3:.Capcell C, 4+, k158 250 mm X
4.6 mm, 5 pm) A A A (28.29.30.31.32 °C) . A
[ AR A B (0.8.0.9.1.04 1.1 1.2 mL/min) X A [&] ¥
W KA C£2 nm) Z& 44 T R % WU A 68 BR 5
TR RE 23 B R N S 5 2 e S R AT AL &
ST BT 0 T S EAL TS L, EAS B AT
A EA AT IR B 0 #1347 RCF i I 14 %
8, G RAEAFRACER B A S T S B al B
B d AP S PSP S 0L A E
AT PR IR A AU E AN B A7 26K B 1191 3% RCF 43 5l
0.663 5.0.902 5.0.833 5.1.053 4.1.157 3.1.292 3.
1.727 5,RSD 8 0.74%~1.82% ;: A~ [A) ¥ i 2% 44~ °F
¥J RCF 73 5l N 0.661 4.0.899 3.0.828 6. 1.045 6.
1.150 2.1.291 2.1.724 4,RSD 14 0.84%~1.73%:
[ 4 B B 45 1 R - BIRCE 23 3115 0.666 9.0.902 64
0.829 0.1.049 3.1.147 7.1.292 5.1.723 4,RSD {H
0.70%~ 1.86% ; A~ [F Al 8 A8 44 2% 44 '~ “F- 34 RCF
43 9 4 0.662 7.0.901 2.0.827 8. 1.045 2.1.149 5.

Fx2 USRI ARNSHE 7S RCFs

Table 2 RCFs of seven components with tanshinone 11, as internal reference substance

RCF
E SR ERTEd AUTBMI RITSE P2l EARATHIKA EARITHIEB
1 0.6513 0.895 0 0.839 2 1.040 9 1.113 4 1.298 4 1.6919
2 0.675 6 0.900 6 0.842 2 1.053 9 1.158 0 1.291 8 1.7522
3 0.673 9 0.904 9 0.830 0 1.049 8 1.1659 1.290 9 1.711 8
4 0.658 1 0.902 6 0.8133 1.047 6 1.148 0 1.2979 1.724 6
5 0.666 9 0.920 6 0.829 8 1.061 1 1.167 8 1.305 7 1.769 1
6 0.669 4 0.897 5 0.8325 1.047 8 1.151 0 1.294 2 1.717 7
FIME 0.6659 0.903 5 0.8312 1.050 2 1.150 7 1.296 5 1.7279
RSD/% 1.41 1.01 1.22 0.65 1.73 0.42 1.63
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1.291 4.1.726 1,RSD 1& 0.49%~1.63%. < W fif
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GER (R DMBLEA BT a SEW 2 d. A ST =
LSS P S0 EA AT A M EANFAT
MK B 5 PFZ BRI, AH X R B I [R]E ) RSD<<2.0%,
2 W SR A 6 £ 55 I TR (A R RE 8 X B bRk B
U R AT HERF 2 AL
2.8 QAMS 55MFEE(ESM) & &3 E &R LI
10 it 2L 7 FORE AL 5t 0E i, R “2.27 T

N 5 2 ) A L T ORI 3 S R RE A BT A
ML 21 a SE 2 d EST S L BT S
FFZEL P S, EA AT K AL EAHAT IR
B 04 T AR, 5K FH AR R AT — 0 22 PEE 43 Sl i 5 A5
SEHA T o BEHR AT A A ST S EL RS S
S PSR, EABATHIE AL EARATHIKB
U8 B (F 4), SPSS 26.0 Gt i F A Jl 3L ABEAS ¢ K 5
SR B, QAMS VLT HAE 5 ESM SLili{E Jo B B %
S, B A S B g S IR 7 iR T T L T R R £
T b B 1) o R A
3 g
3.1 IEfREAOROIEEE

PR S S EARRAT YA B

x3 FREMNEHE.BEESFUMAS BIEIENEXTREE

Table 3 Relative retention value of components under test on different instruments and columns

FES O B I 1)

s R SEHR TR a SEHIRTTd CAMZE BRASE FHESEL ERBTHIKA ENETENLB
Agilent 1 100 Agilent HC-C,;,  0.334 2 0.400 8 0.617 6 0.7248  0.809 6 1.220 7 1.3454
Kromasil C4 0.328 5 0.394 6 0.6152 0.7207 0.802 1 1.213 6 1.341 2
Capcell Cy, 0.3419 0.4102 0.6259 0.7298 0.8146 1.228 4 1.352 7
UltiMate 3 000 Agilent HC-C,;  0.331 8 0.398 5 0.6154 0.7201  0.8052 1.217 3 1.3415
Kromasil C4 0.326 4 0.392 1 0.614 3 0.7198  0.8004 1.210 6 1.340 1
Capcell C; 0.340 6 0.405 6 0.623 7 0.7285 0.8127 1.2257 1.350 8
FYME 0.3339 0.400 3 0.618 7 0.7240 0.807 4 1.2194 1.3453
RSD/% 1.89 1.69 0.79 0.61 0.72 0.57 0.40
R4 ERHEENELER (xts,n=3)
Table 4 Results of content determination of various constituents (x+s,n=3)
P g E/ (mg-g D
191102 191201 191206 200103 200301 200402 200507 200703 200905 201004
FFZ&H, ESM  0.529 0497 0.563 0486 0452 0.597 0.606 0.544 0.557 0.582 —
St a ESM 0541 0.543  0.611 0.585 0.620 0.502 0463 0553  0.571 0.508 0.872
QAMS 0.533 0550 0.604 0.578 0.614 0.489 0471 0.547 0579  0.496
AR d ESM 0438  0.411 0.466 0425  0.501 0.396 0375 0430 0.444 0429 0.920
QAMS 0.447 0409 0.46l 0.419 0488 0.407 0.380 0435 0451 0.433
ZE S ESM  0.116 0.122  0.101 0.114  0.099 0.108 0.132 0.123  0.117 0.103 0.918
QAMS 0.114 0.123  0.098 0.112 0.101  0.107 0.130 0.125 0.116  0.104
(SPR e ESM  0.242 0226 0.215 0235 0.207 0219 0278 0.264 0270 0.251 0.985
QAMS 0.248 0.229 0.217 0.231 0.209  0.220 0.271 0.263  0.268  0.249
FFEL ESM 0317 0.331 0340 0298 0364 0333 0270 0354 0282 0.325 0.932
QAMS 0.312 0327 0336 0.301 0.357 0329 0275 0351 0.286  0.329
FAHTHIKA ESM 0094 0098 0.101 0.095 0.107 0.103 0.081 0.089 0.093 0.097 0.853
QAMS 0.096 0.097 0.102 0.096 0.106 0.104 0.083 0.090 0.092 0.098
TAEATHIEB  ESM  0.051  0.053 0.055 0.049 0.044 0.048 0.058 0.057 0.050 0.054 0.911
QAMS 0.052 0.054 0.054 0.050 0.045 0.049 0.057 0.056 0.051 0.053
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K LK RGEEH AT a ik IE N & B s H PP
SLUEFNHE R I 4, W] e 5 3L T WURL A R 2 0
A BT A By 2% 2 LA T BEAE 210 nm AL A7
TE AR 5%, WL Z 85 9 WLAR S 78 7K H8 AR
N 0.1% B RV W O35 W T () Bf SR FH 6 8 35 B 7
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