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ABSTRACT OBIJECTIVE: To establish the fingerprint of Jingu tongxiao pill, and to determine the contents of 7 components.
METHODS: HPLC method was adopted. The determination was performed on Cosmosil 5Cis-MS- I column with acetonitrile-0.02 %
phosphoric acid solution as mobile phase (gradient elution) at the flow rate of 1.0 mL/min. The detection wavelength was 230 nm
and the column temperature was set at 25 “C.. The sample size was 10 pL. HPLC fingerprint of 10 batches of Jingu tongxiao pill
was established by using Similarity Evaluation System of TCM Chromatographic Fingerprint (2012 edition) , and common peak
was identified by comparing with the mixed reference substance. The contents of corresponding components of the identified
common peak were determined by the same HPLC method. RESULTS: There were 20 common peaks in HPLC fingerprint of 10
batches of samples, and the similarity with the control fingerprint was not less than 0.980. By comparing with the mixed reference
substance, 7 components were identified, which were loganic acid, gentiopicroside, paeoniflorin, salvianolic acid B,
cryptotanshinone, tanshinone [ and tanshinone II .. The linear range of the above 7 components were 4.509-45.090,
15.090-150.900, 14.985-149.850, 14.982-149.820, 2.967-29.670, 1.944-19.440, 3.094-30.940 pg/mL(all »>0.999) , respectively. The
limits of detection were 0.060 1, 0.161 0, 0.399 6, 0.159 8, 0.031 6, 0.051 8, 0.082 5 pg/mL, respectively. The limits of
quantitation were 0.200 4, 0.503 0, 0.999 0, 0.399 5, 0.079 1, 0.259 2, 0.412 6 pg/mL, respectively. RSDs of precision, stability
(24 h) and reproducibility tests were all lower than 3.0% (n=6). Average recoveries were 98.81% -100.28% , RSDs were
0.20%-1.21% (n=6). In 10 batches of samples, the contents of the above 7 components were 0.441 0-0.969 4, 3.283 4-4.733 4,
1.947 7-3.674 9,1.336 6-2.270 9,0.293 2-0.372 1,0.190 2-0.293 9 and 0.352 8-0.518 8 mg/g, respectively. CONCLUSIONS: In this

study, HPLC fingerprint and content determination method of Jingu tongxiao pill are successfully established and can be used for

quality control.

KEYWORDS Jingu tongxiao pill; Fingerprint; Content determination; HPLC

A3 T AL DL SR AR S et P AR R
IEH W 280 )5 R SERb T A iy 24382, Ry IR 5 rh 2
Al B LLORA 2R, 7 RS X L I A |
EPA kg 2 AR S 2T Uk R AHOE, N R
2y FEAL R AL R IR R m 4% 1 KUBRIE T M 19
FIAT B SR LS b HE 9, 1A B I A i ]
KT, =WRZGA I A 2 5 H R g Bk R AE 2y,
fligy, AUy AT R Em e T R Z 2, I
PR b 32 T IR FEBE LA e B B A 5 R A I OG5 %
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T P14 . DGU-20A5R RIS HI0 . SIL-20AXR I A
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B 6 I % . Labsolution DB (Ver. 6.70) {4335 T /Fuh ( H 4
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KRB A g A PR R ), MS204S BT 43 22—, T-43 Mt
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Toledo /A7) ) &5,
1.2 FEHRERXF

IR TS AL (b5 201127 .201128 201129 ,201130 .
201131,201132,201133,201135,201201 201203, 4 =
S1~S10, HiAE Br48% 6 o) Il B Tl m 44 1% IE 250 A3 PR T¢
TR ] 5 ShER T R 4T BE 5 (L5 111865-201704, 4l i =
98% ) . Jr IH 5 1 X B8 i (45 110770-201918, 4l i =
98% ) . FIF iR B X BE b (41t 111562-201716, 245 J&F =
98% ) FFZ 11 X B (HE5 110766-202022, 4l i =
98% ) ¥ [ H B S 2 SR WF IR BE 5 AT 2 1 X BE
(1t MUST-18032901 , 4 if =98% ) | faf}Z: Fili Xt BE iy
(#t5 MUST-18041115, 4% =98% ) . F+Z: i 1 XJ B8
(F5 MUST-18032207, 211 =98 % ) 41 A B = Bk
YR BR A F] ; O (g al) s (fa g4l ) 30
H 3% [E TEDIA 22 | 5 g (o al)  H g (fa ik al) ¥
B R R 280 A BR A w5 iR 34 oA
S0 W R, K Aok .
2 AEEHER
2.1 1ELEILRIEL
2.1.1 %4 DL Cosmosil 5Cis-MS- 1T (250 mm x
4.6 mm, 5 pm) R RER:, L ZE (A)-0.02 % B B /K 75
(B) A shAHEA TR0 FE e (0~ 15 min, 5% A—12% A ;
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15~35 min, 12%A—15%A ; 35~75 min, 15% A—32%A;
75~90 min, 32% A—60% A; 90~130 min, 60% A—
70% A) 5 K I 3 4 2 230 nm; 33 4 1.0 mL/min; #53
h 25 Cs R 10 ul.

2.1.2 EAXTRSE AT S BB ITR
RRFEHE AT25F FHRER B S-SR FHSER 1 A2
11 % BE AL A58 i, 20 BT 10 mL SO, P s i
FEAE 2, il 5 & e 43 514 0.300 6.0.503 0.,0.499 5,
0.499 4.0.197 8.0.216 0,0.206 3 mg/mL (1) B — X B& i
TP A8 T o R 3 B — o) R S I A VG o, FH PP I o)
R ERATIR e BT AT FHB R B LRSS T
Z: 1 PS5 & R B 4351 24 45,090, 150.900
149.850, 149.820,29.670,19.440 , 30.940 pg/mL IR &
X B VS TR o

2.1.3 PSS HIA USRI AU S BEES
Yy, bS50 CR R o AR R 0.4 g, BT 150
mL HL I, RS 2 A B 30 mL, %% 2€ , Bk 2 Ji
b, (JK 45 kHz, D15 600 W) HEHL 45 min, LR =
T s FRUCPR A2 BT, T HR kb 2 2R I BT o, 85, &8
0.45 um ffALUE MR, BRERUEWE , RIAS .

2.1.4 REHEIRK  BCe2.1.37 I R R A W (9 S
Sl i, 2 “2.1.17 Wi | e Sk g i 6 Ik, LAt
TR B 2 B, 115045 A 5 P AFDGT £ B B [ IR Xof e
A . 25, 20 A S5 W A0 X £ B8 ) 8] (%) RSD
0.02% ~0.42% (n="6) , M XTI [ AL RSD 24 0.19% ~
2.91% (n=6) , RAA T PG R AT

2.1.5 FEiRE  BCe2.1.37 0N R AR (G 5
SDiE &, 435 F 2 T AUE 0.3.6.9,12,24 h Bf %
“2LATIR B A E SR E . PR IR B A S
R, TR 45 A 05 %) AFDOE P B B[] FURE X i TR RRL . 45
A, 20 AT WG AR X U8 B B ] 3 RSD 247 0.04% ~0.16 %
(n="6) , FH XTI 1 FL 4 RSD 4 0.25% ~2.93% (n=6) ,
FMES AT =R T CE 24 hNRRUEE R AT

2.1.6 EEMRE  BUWE R IE LR (G5 S 2
0.4 g, 3647, ¥“2.1.3" i N Jy il 28 (il i I L, F-4%
“2.1.17T T gk AR . UFHER R B SR 1
A A W P A X B S TR RIAR X e TR AR 2558, 20 4>
oA 0 A {5 B B 1] 9 RSD 2 0.09% ~0.73% (n=6) ,
AR I TR AR A RSD 4 0.66 % ~2.85% (n="6) , £ HIA )y
REEM R

2.1.7 HPLCHESCEIiE i~y B 10 4L 755 8 18 ALEE
fi, 82,137 TR Jy ik A AR S U, PR 12,117 I
T SRR A e R s R, Bk RS AR
25 (0545 SURITE AU PEA R GE (2012 R ), EHL ST
i CO T (VR S 2 I K BB 7 1% B8 0.2 min, 22 B
1E(34) )5 A ShIThD, 2k i HPLC s a0 & i, % i rh
D70 B HPLC X REFE S 1 (RO FEULIE 1L [#] 2,
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Fig 1 HPLC superimposed fingerprint of 10 batches
of Jingu tongxiao pill
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Fig2 HPLC control fingerprint of Jingu tongxiao pill

2.1.8  AHMUEEPEAN SRR 25 (45 U AR UL P
M 2R 48 (2012 ) )Xok 10 4t 750 15185 T AUAE: b AT A B3
O3MT oGS, TO LR bl PRI 55 0] B S0 3 0] B AR LS
BIAMET 0.980, $27n A [FIHEUCHE St BOARRLRE B ey, A ™
TEMMEE, R 1.
&1 10HEFERIEABBUEITNER
Tab 1 Similarity evaluation results of 10 batches of
Jingu tongxiao pill
B% s1 803 s s 86 ST s 9 sl R
SL 1000 0994 0983 0981 0978 0988 099 0992 0979 0971 0.99%4
$2 0994 1000 0994 0992 0989 0989 0992 0989 0979 0972 0.998
S3 0983 0994 1.000 0996 0994 0984 0990 0982 0973 0966 0.995
S4 0981 0992 099 1.000 099 0981 0985 0975 0968 0959 0992
S5 0978 0989 0994 099 1000 0979 0977 0976 0974 0970 0992
S6 0988 0989 0984 0981 0979 1000 098 0991 0980 0969 0.993
ST 0990 0992 0990 0985 0977 098 1.000 0988 0973 0961 0.993
S8 0992 0989 0982 0975 0976 0991 0988 1.000 0981 0970 0992
S 0979 0979 0973 0968 0974 0980 0973 0981 1.000 0993 0987

SI0 0971 0972 0966 0959 0970 0969 0961 0970 0993  1.000 0.980
R 0994 0998 0995 0992 0992 0993 0993 0992 0987 0.980 1.000

2.1.9 HAFWEFEIN IR 2 0T D, 10 55 B 08 T ALRE
A 20 AT 06 3E 2k TR A X BRI T (B 3A, /] —
ERE ST IAT) HXT, RN A 1 74, 4 51 ST
iR (W 5) JEIRTETT (05 6) AT 24517 (16 8) (PHEY IR B (U
14) FEPH20 (0 17) PSR T (0 18) A2 11 . (0
19).
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Note: 5. loganic acid; 6. gentiopicroside; 8. paconiflorin; 14. salvianolic acid B; 17. cryptotanshinone; 18. tanshinone 1 ;19. tanshinone II
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Fig3 HPLC chromatograms of contents determination of Jingu tongxiao pill

2.2.2 IRAXNEMSEEAEIS 2,127,

2.2.3 &ﬁm%@%ﬂé [ “2.1.3" 5,

2.2.4 BT RGA WA H A E IR TE LA AR
ﬁ%ﬁmmﬁqﬂ”’m Pz BRI L B BRI
A TFS R BAPE ST BERE b, 4% 2. 137 TR 73 4 3 il
IR 24 6 R 1 X RE VA T

225 REEMAMIRLE  B2.2.2" W N IR A X IR
W 2.2.37 T F R A A TR (9R5 S1) L “2.2.47 10 B
X RE AR A TG &, 2 °2.2. 17 I Ak A HERE DI E i
SRR, S54RI R4 (5 0 [R] (4 3 85 13 1
KF 1.5, HISHBEI AL T 10 000, FH: Xk B 7 5 %)
SEX T, TEILE 3.

226 AMEXREE KEEIC2.2.275 TR A X
PR 1.2.4.6.8.10 mL, 43l H e 45 22 10 mL
SR ASAS R B R B () R0 TAE . B ER R4 T
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1"E PRI AR 2.2, 17 TR (G A AR E L 1 %
TR . LA AR5 I st o ek e B2 S B A A (o, pg/mL )

Wﬁﬂﬁﬂ$ﬁb%£ TERNEIRIT SRR 2,

®2 DHEEFBRETMMEURSHERAREEZLEEE

Tab 2 Regression equation and linear range of 7 com-

ponents to be tested as loganin acid

PRl WA r SYER, b g/mL
DB y=5029x+71 261 0.999 1 4.509~45.090
JeMREF =9 824r+10 267 09992 15.090~150.900
At =10 613x+48 426 09994 14.985~149.850
PR y=19 580x+1 157 0.9999 14.982~149.820
&f5m =08 441x+229 0.9999 2.967~29.670
FI5H 1 =38 023v—4 867 0.9999 1.944~19.440
F5E1, =31 T46r—809 09999 3.094~30940

2.2.7 KBRS E R L

B2.2.27 T IR A5 X IR
T TR R AR R, 32,217 U (B335 2 AR DU

FEZEG 2021 45 3245 104



SEL AT MILME MR L 32 1110 1 3HEEAG I BR A2 B PR, 2%
RIS,
®3 DHREFRFTNMFUMSPENREEER
Tab 3 Detection limits and quantification limits of 7
components to be tested as loganin acid

SRS R pgml  EER, pgml| RS BIR, pgml EER, pg/ml
TR 0.060 1 0.2004 f5H 00316 00791
ik 0.1610 05030 JI5H 1 00518 02592
AT 03996 09990 F5HEL, 00825 04126
IR 0.1598 03995

228 KEEHERAR FEHWEC2.2.6"0 MBS IR
AN BRI (R AT IR IR ATEGT MR B
BRSPS PSR T AP S 0 5 v B 4 5
27.054 ., 90.540 . 89.910 . 89.892 . 17.802 , 11.664 . 18.564
ug/mL) 4% 10 uL, #“2.2. 17300 F (i 2 & Se b FE 6 1K,
TESRIET R, 250, DARTTIR JBIRE T AT TR
B B 2SS0 S T JFSE 04w R RSD 4>
Wk 1.99% . 2.15% . 1.98% . 1.06% . 1.17% . 1.03% .
1.20% (n=6) , RN HE R AT

229 FEMREE  H2.2.37 50 F Fl—Hbd S R (Y
5S1), A TEIR T E 0.3.6.9.12.24 hif#%2.2.17
T g A AR SR T R . S5, SR TR
T MHEAF A2 FH IR B PSR S22
P 10 W 17 AR 9 RSD 43 5l 24 0.59% . 0.28% . 0.65%
1.24% .1.35% .0.95% .1.38% (n="6) , 3 B UL 5 2 Wi
TEE R TR 24 h NFE Bk BT

2.2.10 HEEMEE SR FREUE LB R AU A
(G5 S1)6 4y, 4% “2.2.37 Wi T Jr ¥ il 2 bl i VS 0, 7
F542.2. 17T T 35 SR UERENN E | 10 i 06 T AR bR o
ML AT . 45, DERTTIR IR AT
PSR B B FS0 FES 0 T FFS0 L5 5 %) RSD
ARk 2.71% 1.42% . 1.65% .1.78% .0.82% .1.48% .
1.25% (n="6) , £Z R EE MR

2211 JFEENSCRIRES RSB PRI A R AR
THALKESS (905 S1)0.2 g, 3k 6 1y, BT HEEHETIE P, 2
DI NS 11770 8 il o TR e QO o R
“2.2.37 T Jr il g A S, TR 2,217 IR gk
SRR E T SR AU A IR R . 25517
AR B 43 1 S 25 0 B A% R 98.81% ~100.28 %
RSD }0.20% ~1.21% (n=6) , 7% 4,

2.2.12 FESAVEEIE BB U R R 4
0.4 g, KB FRE , 32,237 T T J7 45 Al b v, 15
Fi2.2. 17T (035 A5 AR UERE I E | 10 S5 06 1 AR e bR o
BT R TTIR R NIRTT AT25 T SRR B et
S FFEE 1 APFSE A& AR EENE 3
W BEFE, 25 R W35,
3 itie

3.1 BiELEmEE
L1 KGR e AR AR FH A
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F4 DEREBRETANEFUASHMELRKRRABER
(n=6)
Tab 4 Results of recovery tests of 7 components to be
tested as loganin acid(n=6)

NG R, CHEmg MARmg WETmg MUK, % FHELEE, % RSD,%
DA 02007 01986 01953 03902 9811 088l 042
02002 01971 01953 03011 9933
02008 01977 01953 03909 9892
02004 01973 01953 03899 9862
02000 01979 01953 03913 99.03
02005 01974 01953 03904 9882
JIER 02017 09667 09557 19319 100.99 0017 047
02002 0996 09557 19169 10017
02008 09624 09557 19148 9965
02004 09605 09557 19194 10033
02010 09634 09557 19200 10009
02005 09610 09557 19148 9980
A 02017 07642 07492 15070 9915 99.55 1.03
02002 07585 07492 15182 10140
02008 07608 07492 15040 990
02004 0793 07492 14989 987
02000 07615 07492 15110 10004
02005 0797 07492 1499 9880
FHAEB 02017 03597 03496 07095 100.06 10005 121
02002 03570 03496 0699 9808
02008 03580 03496 07103 10077
02004 03573 03496 07043 996
02010 03584 03496 07128 10137
02005 03575 03496 07098 10077
BB 02007 00704 009%2 01676 10104 10028 116
02002 00698  009%2 01665 1005
02008 00700 0092 01648 9854
02004 00699  009%2 01653 9917
02000 00701  009%2 01678 1016
02005 00699 00962 01669 10083
02017 00590 00648 01237 9985 944 047
02002 00586 00648 0126 9877
02008 00588 00648 01230 997
02004 00587 00648 01232 9954
02010 00588 00648 01236 10000
02005 00587 00648 01231 9938
BB, 02017 01048 01031 02064 9855 %8 020
02002 01040 01031 02058 9874
02008 01043 01031 02062 9884
02004 01041 01031 02059 9874
02010 01044 01031 02066  99.13
02005 01041 01031 02061 9893

G AE 190~400 nm 43 P9 6 R B 23261 74
o 45 R R, 7E 230 nm P AL @ ] ) D6 28 R
% WEIEAT  SOAHIFSE BEFE 230 nm A A S ZAG I K
3.1.2 URBNMHMERE TR R I L A A A
Z BRSSO 98 R B Ve AR X, JEJs
T HEE-K L L HE-7K DL 0.1 9% F BRK VBT &
-0.1% H IR KIE TR « L6 -BE IR 7K ¥ (0.02% ~0.1% )
HI AT B R . SRR, S S G - B IR /K I T
BF, T A5 o % R JL 4R - A2, 45 €0 33 0 40 o0 A0 S A X
Uf o TRV, AR REZE % 38 2 AH BRI vk B iE AT T

s
N
=
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22, R R B FR MR FE (0.02% ~0.1% ) X4y B3 R LT

BAT LR, i 2 6 4% LN -0.02 90 W TR /K VA WA M T

B

x5 10HHFEBEHEAERIEBNEL R (=3, mg/g)

Tab 5 Results of content determination of 10 batches
of Jingu tongxiao pill samples(n=3,mg/g)

G5 DEIM O REEE A4 AREB BASE  SEL ISEL
Sl 0.9838 47957 37816 1786 1 03426 02939 05188
S2 0.7942 41367 32357 1.805 6 0.3399 02187 0.3880
$3 0.9079 43846 330642 22109 03323 02221 0.368 1
S4 0.969 4 45171 36749 22593 02932 0.1902 0.3580
S5 09201 47334 27860 21620 03197 0.206 8 03528
S6 04410 32834 24305 1.386 6 03243 02291 0.3958
§7 05227 35969 34975 L7730 03721 0.201 6 04568
S8 0.5870 33073 24857 1336 6 0.3480 02252 04573
9 0.5288 33942 21361 13834 0.340 8 0.2408 04199
SI0 0.6014 34741 19477 14954 03507 02417 04313

313 REWRMEERE AL FTI 4> B X 25,3035,
40 CHEEANFRFRAT T2 BREW, YHER R
25 CHF, A REI A 14 6 R W I TV K% 43 B3 B e T, oA
WA IR ERE R 25 C..
32 SRIEMIEE

H1 T PHB R B 9 U TR R R B B R 3 v [ s
5 At 0 UG 11 43 B B AT, R BRI R B AR AR AL
P 1) 2 iU
3.3 1EFRMER S BIERIA

3 5 B X AR SRR A T SR R R
AR AT SHE R B B SR S-S 1 RS
AL 7 A4, 200k B FFES AT RIZE I, X 3 Fl
M S BRE ALAE Ty T R R 4 4y . TRl F5 A
(R 7 A 34 2 2020 A R L 2 i) i Bk 3 R
A T IR ) R A I AR, AT AU R4S 2R Y
IR BRI Z AN AR, X 74
RAFRIBTAR VB IE R, 5B I LR HEH T oy
RAEFH B FEARE T, R, PP 74 Lo E A
FEI R 1253 BT B % A3 T AL T LA —
7,
34 BYEESEENELERSN

ASTIF 5T HE T F0 5519 15 AL HPLC 35 8 % L 45
20 LA U, 3 1 TR A B X, SRS A o 7
MG, 53 B TR IR e AR AT T P R
B.RSFS FISE T AFESE T . 556, FEARFE I
i A S B AR A FE X, AT DAAS 0 7 8 I RESR
U5 AT, 06 13 .16 AT BERUR A FHS, AR IH R A fRp ik —
AN . S UILIRIE, 10 757 B R T AURE df -5 ) BE R
2P 0] A AR LS AR T 0.980 , 1a HH 3 10 HEAFE i Y
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BT AR o A e — 20 S R T AL T, AR 5T

ST X T AN A B m N E i, X 10 LA R I AL

AT T g o a5, AR T AU AR 7

{HORTRIHE R 0] 45 B0 19 5 S ARR AP AR IR 22 57, IRl e v

VA 0K 22 140 e 0 T\ 22 7905 B 9 T AL IR I o 4

il rp, DL 4 AR S R A B

25 Lk AW BB ST T A B R TE ALEY HPLC
B BRI ik, AT R
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