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[ Abstract | Objective: Combining an HPLC fingerprint with bioassay to make a quality evaluation of
Tongtian oral liquid. Method: Fingerprint of Tongtian oral liquid was established by the HPLC method, and
quantitative analysis of ten batches of Tongtian oral liquid was performed. Anti-platelet aggregation activity as
biological activity indicator was used to determine the contribution of the active ingredients in Tongtian oral liquid.
Result: Similarity among ten batches was more than 0. 96, nineteen common peaks were obtained in the fingerprint
of ten batches of Tongtian oral liquid. Compared with reference substance, No. 6 peak was paeoniflorin, No.7 was

prim-0-glucosylcimifugin, No. 8 was liquiritin, No. 10 was 4'-0-8-D-glucosyl-5-0-meth-ylvisammioside and No. 11
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was senkyunolide [. Quantitative analysis showed that five ingredients had great differences among the ten batches of
Tongtian oral liquid. Meanwhile, the anti-platelet aggregation activity showed that senkyunolide | > 4'-0-8-D-
glucosyl-5-0-meth-ylvisammioside > prim-0-glucosylcimifugin > paeoniflorin, and senkyunolide | was its main active
ingredient (P < 0.001). Conclusion; Fingerprint of Tongtian oral liquid associated with its efficacy has been
established. Senkyunolide 1, 4'-0-8-D-glucosyl-5-0-meth-ylvisammioside and prim-0-glucosylcimifugin are the

main chemical ingredients of Tongtian oral liquid related to the anti-platelet aggregation activity, which would provide

a more reasonable means for the quality assessment of Tongtian oral liquid.
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Fig.1 HPLC fingerprint of ten batches of Tongtian oral liquid
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Table 1 Relative retention time, total number and peak area ratio of peaks of Tongtian oral liquid

HE T £ B I ]

No.

R WA L

1 2 3 4 5 7 8 9 10 11

12 13 14 15 16 17 18 19 B /%

S1 0.431 0.443 0.471 0.531 0.583 1.189 1.524 1.881 2.164 2.215 2.321 2.427 3.256 3.369 3.446 3.481 3.834 3.846 91
S2 0.428 0.443 0.471 0.532 0.585 1.189 1.526 1.882 2.167 2.213
S3 0.428 0.443 0.471 0.532 0.585 1.189 1.523 1.881 2.166 2.213

S4 0.428 0.443 0.471 0.533 0.585 1.190 1.525 1.881 2.166 2.214
S5 0.428 0.444 0.471 0.533 0.585 1.190 1.522 1.881 2.163 2.214
S6 0.426 0.442 0.470 0.532 0.584 1.189 1.523 1.878 2.158 2.210
S7 0.427 0.444 0.472 0.533 0.585 1.188 1.528 1.882 2.164 2.216
S8 0.428 0.443 0.471 0.532 0.584 1.189 1.527 1.8381 2.165 2.213
S9 0.430 0.443 0.471 0.532 0.584 1.189 1.526 1.881 2.168 2.213
S10 0.430 0.443 0.471 0.532 0.585 1.189 1.523 1.882 2.169 2.214

2.321 2.427 3.254 3.367 3.443 3.479 3.831 3.843 84

2.322 2.429 3.257 3.370 3.446 3.482 3.835 3.847 95
2.321 2.427 3.252 3.365 3.442 3.478 3.829 3.841 90

2.324 2.43 3.255 3.369 3.445 3.481 3.833 3.845 92

12.290
2.322 2.428 3.254 3.367 3.444 3.48 3.831 3.844 86 18. 309
2.322 2.428 3.252 3.365 3.442 3.477 3.829 3.841 92 17.337

2.322 2.429 3.252 3.365 3.441 3.477 3.828 3.840 91 17.337

18.720

2.316 2.422 3.248 3.361 3.437 3.473 3.824 3.836 91 17. 085

13.822
19. 419

2.322 2.428 3.254 3.368 3.444 3.48 3.832 3.844 89 16. 992
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Fig.2 HPLC chromatograms of Tongtian oral liquid and mixed

reference standard in different wavelengths
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Table 2 Linearity of paeoniflorin, prim-0-glucosylcimifugin, liquiritin,4’-0-g-D-glucosyl-5-0-meth-ylvisammioside and senkyunolide I

& LR A1 5 AR P/ L LT3
ISESR S Y =14 133X +20. 59 0. 009 862 ~0.986 2 0. 999 99
FhRE Y =50 130X +0. 770 0.001 012 ~0. 101 2 0. 999 99
e Y =64 093X +3.474 0.001 106 ~0.110 6 0. 999 99
5-0- 1 35 4t iy By o e Y =48 931X +81.36 0. 009 987 ~0.998 7 0.999 98
WIS N T Y=15415X +1.634 0. 004 900 ~0. 490 0 0. 999 99

RSD 4354 0.6% ,3.4% ,0.9% ,4.1% ,1.6% , 3
W17 i R M R A .
2.5.5 AR RCRIAE Rt kGE K H R
3 mL, AT 3 O, il & R S W, 4% 2.1 T %
S A BV VR T AT 2T R R O, R
5-0-H SLZE T B R B4, B 1255 N R T 9 &
AT 254F TR 29, B RE A, 5-0-H 56 4t 17 By
KRB A 25 Py g T X BB O8RS 2% Bk, Jn
30% W EEAK A 1 mL & AT 254 1. 508 9 mg, Tk
Z10.018 9 mg, H H1F0. 152 7 mg,5-0-H It 45 7
BT oK BEH70. 559 1 mg, ¥ )11 E AR 1 0.735 0 mg /Y
TR A X BRI T, A B BUTR & 6 R A I 1. 6,2, 0,
2.4 mL, VAT 3 0y, 43 A A S By B i i Rl —
HEVGE K R 3 mL, 8875 5 AE, I 30% Y EE K &
2% 10 mL s, R S M, 4% 2. 1 TR
AR IR SR B IR LR 3, 5 AR
A4 [ SR TE 95. 0% ~ 104. 9% , i) L) 2 8 K
FIRWE 5 A4S B 5 23K
2.5.6 GERMMRMES S Ao FEAL D E  B10
HEYE K IR, ¥ 2. 2.2 TR 7 e gl 4 ki L
W, 2.1 R A3 25 (A 2R R 5317, IR i T A 2
L THRE AR, H B, 5-0- 1 55 4 37 B oK B A
JWEWEE T 5 A or &, g5 R/ L%k 4,

3 mm/MERREFENE
3.1 MM EE A AR R E K D v (H S
14020007 ) f) il £ « FH A= B ER 7K s B3 K 0 IR Wi &
W e BE 4y Bk 0.285 7, 0.333 3, 0.400 0,
0.500 0,0.600 0,0.666 7 g-L~" (L4l K 1R & 5
BRI R 1 g L7 .

A BT B AV VR A < A AT 25, T
FRFR T, 5-0-H B2 iy Bl K B, v )11 %5 N 1 X e
i 3 R R AR BRER K 4 B A R 1 mL
TATZAT 6,453 2 mg FHRE 1T 6. 468 0 mg,5-0-H
B iy BT oK BT 6. 458 8 mg, WEJII S MR 1 6.468 0
mg IR

4 A BAAR R A AN TR BE EL 3 WA B - e R 1
JIR W (L5 14020007 ) H 4 A B A B 43 1 2 5 LA
3 OGS B AT 251 13,096 2 mg, FHRRE 1 0. 1421
mg,5-0-H B2 B OK BEAF 5. 205 6 mg, 7125 N TR
[ 6.468 0 mg, i/ BEEL /K 1 mL, IR i€, 7 , il 7%
B 4 AN AT IR AW, B QO 5 BUA W D3
FHAE BRER KR A BT TV W Q) (3 N E e 1
3.686 8 mg) WKW (FH)IZ NER 1 1.843 4
mg) FWR@D(FHENEZNEE T 0.921 7 mg) ,HKE
(FVENZHEE T 0.460 9 mg) AW © (& Ve
Mg T 0.230 5 mg) .
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F3 BROMRK3 B 5 B A A E =R
Table 3 Results of recovery tests of five contents in ten batches of

Tongtian oral liquid

R BESCREMAR W BCE PEIERSD
/mL /mg /mg /mg Y% % /%
At 1.6 2.8185 2.4142 5.2150 99.3 99.2 0.2
2.8185 2.4142 5.2163 99.3
2.8185 2.4142 52082 99.0
2.0 2.8185 3.0178 5.8992 102.1 101.9 0.2
2.8185 3.0178 5.8901 101.8
2.8185 3.0178 5.8878 101.7
2.4 2.8185 3.6214 6.2421 94.5 950 0.5
2.8185 3.6214 6.2621 95.1
2.8185 3.6214 6.2743 95.4
THREZH 1.6 0.0306 0.0302 0.0610 100.7 98.9 2.1
0.0306 0.0302 0.0598 96.7
0.0306 0.0302 0.0606 99.3
2.0 0.0306 0.0378 0.0692 102.1 102.2 0.2
0.0306 0.0378 0.0692 102.1
0.0306 0.0378 0.0693 102.4
2.4 0.0306 0.0454 0.0780 104.4 104.8 1.0
0.0306 0.0454 0.0787 105.9
0.0306 0.0454 0.0778 104.0
HEY 1.6 0.3036 0.2443 0.5599 104.9 104.9 0.3
0.3036 0.2443 0.5605 105.2
0.3036 0.2443 0.5589 104.5
2.0 0.3036 0.3054 0.6203 103.7 103.7 0.1
0.3036 0.3054 0.6200 103.6
0.3036 0.3054 0.6203 103.7
2.4 0.3036 0.3665 0.6536 95.5 96.0 0.6
0.3036 0.3665 0.6549 95.9
0.3036 0.3665 0.6577 96.6
5-0-f1 1.6 1.1226 0.8946 2.0356 102.1 104.8 2.5
e 2 7 o 1.1226 0.8946 2.0628 105.1
PR 1.1226 0.8946 2.0814 107.2
2.0 1.1226 1.1182 2.2601 101.7 102.1 0.6
1.1226 1.1182 2.2723 102.8
1.1226 1.1182 2.2617 101.9
2.4 1.1226 1.3418 2.5267 104.6 104.1 0.6
1.1226 1.3418 2.5103 103.4
1.1226 1.3418 2.5206 104.2
PENE 1.6 1.4040 1.1760 2.5359 96.3 97.8 2.40
g 1 1.4040 1.1760 2.5398 96.6
1.4040 1.176 0 2.5856 100.5
2.0 1.4040 1.4700 2.8357 97.4 98.4 1.6
1.4040 1.4700 2.8387 97.6
1.4040 1.4700 2.8764 100.2
2.4 1.4040 1.7640 3.1429 98.6 99.5 0.8
1.4040 1.7640 3.1644  99.8
1.4040 1.7640 3.1683 100.0

.48 -

R4 10HBFBROBRBEFS MESHRESE (v £5,n=3)

Table 4 Five contents in ten batches of Tongtian oral liquid (x +s,

n=3) gL
SO ey
No. AT FAREF O HEHF 4ERTR .
. Mg 1
et
S1 0.9395 0.0102 0.1012 0.3742  0.468 0
) 1.1886 0.0108 0.0958 0.5519  0.3895
s3 0.9853 0.0083 0.0841 0.3913  0.3669
4 0.9931 0.0095 0.0937 0.3619  0.3775
S5 1.0944 0.0085 0.0767 0.5081 0.3877
S6 0.8775 0.0080 0.0802 0.4002  0.433 4
s7 0.9978 0.0077 0.0988 0.3580  0.4202
S8 1.1403  0.0099 0.0814 0.7065 0.440 6
S9 0.9284 0.0072 0.0688 0.3238  0.3523

S10 0.948 4 0. 009 4 0.094 9 0.393 8 0.374 7

3.2 B /ARSI AR R A R
PG 2% GBI 50 mL, il i o 43 Ak R 3. 8% ik 1R 4N
(1:9) 4 #E,900 r-min~", Z .0 6 min, W HL | 2K
i 3%, 15 B & i/ AR i K ( Platelet-rich plasma,
PRP) , 431 25 3 000 r-min ' B> 10 min, W B
b VE W, A 20/ AR I 2 ( Platelet-poor plasma,
PPP) , T3k A 9 Jim A PPP 200 wL, k17 4% &5 4
%Fo BT — WA A PRP 200 pL, %R J5 in A
254 aR A R R A X IR 20 pl, 7 37 CHLA 5
min J5, ITAREFE T ADP 15 WL, 76 il i 5E R AL
e /N SR AE AR e S /AR 5 min PN fie KR
3.3 ApdEfhgRpgm sy e 302 TR ik, IE A H
Y PR R T IR RO R A Il /s Al 2R R R S e, B
P T RO R IR = (R KA R K
RER - A H e RRER) /A KH e KRR
LA % 100% , LA Il /N B 410 i) 232 S A AR s (Y) 3K
B vk o g R B2 Ol B AR A (X)), sl dn et 2. 15
F[EF RN Y =105.2X —2.480(r =0.993), 2k
PEYEE 0.285 7 ~0.666 7 g+ L™, 5 M A W L Hy
0.0196 g-L ™" &M 0.047 6 g- L', Fitthl 0.5 g-
LB K AR, #4302 TR kI E A K SR
73 NG RSD 7. 1%
3.4 ARG HR BOAS TR BE LY 09 B o /) A 2R 4
T I
3,401 B AU AT B G T s A 2R AR TR I
P& 3.2 WUF Jy ik, W E AT 258, JHRR R H,5-0-
B ST BT OR B VE I ES R T X 5 e i /s Al 2R AR
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R, TR B, WA AT AT, FERR R AT,
5-0-M FEAE 7 ) K B, V1 55 R 1O 58 AR il /s
B B A2 R4 B 5.3%, 32.5% , 47.7% ,
67.3% , HIRSSUT N = NEE 1 >5-0-H 54
Wb K B > TERR R HE > AT 254, 5 4 B ER K 2 A
LA =H WA BEEER . (BfEPUn /MR RE AL
Vegtr bR FEAAEHNMEZFENZSAE T (P <
0.001) , A5 25 H /E H 4855 o

3.4.2 RS AR R BC Eb A BT i /s A 2R A
PR % 3.2 TR 5k, W E 4 A SR B4 (R
e b o B X6 5 B /N W SR B e i S ), TS
HALRBOCHR , LU/ 6 0 AR AR (Y) ,4 A
PR B 43 AN R C b B o v B A R AR bR (X)) |, 2 il A
WM, SRIRIE RN Y =14. 10X +6.064 (r =
0.994) ,

3.4.3 K D IRWKE A RO FAR B HOAS [R] IE L
PPt /MR REEH LR 4% 3.2 0 F ik, I E
I RIS RO I3 BAA B HAS TR] S B X R AR
/AR SR AR 2R A S, TS 2 R LR 3,
N5 S T (6.468 g-L™') 15 0.5 g+ L™" 38 K AR
P /IR B AEAE T 0 3 1 22 5 W W O 19 1 o
THNE AR T 4 (P<0.001) 7 K©5 0.5 g-
L5l K R & A S AN R T, Bt/
M SR AEAE 2 AH 228 K (P <0.001)

100
80
60
40
20

0

/' h/’ 7;'

MR R EEHHI /%

A TR ORI B, NS R T 5 C.5-0-H 3 2 87 b K j 175 D. T
WRFE A B A2 F B O;6 WO ;H. 0.5 g L 5# K H IR
Skl "D P <0.001,2P<0.01,” P<0.05

B3 BROBBRBAYHASAGREAFEEREHRL/NMIREER
(x+s,n=6)

Fig. 3 Anti-platelet aggregation of Tongtian oral liquid, active

ingredients and different ratios of monomer(x +s,n=6)

3.4.4 AR UGE K0 T I B SR A I A

3.2 WUR 7k, ME 10 #EUGE K H RO 2 % i
ANBCR BRI A R AR LR 5. BR ST
Fo S2 ALy Ah BN R T & i S P /MR R 1
PESIEARSE PRI S AR 1 2 5By, FC T 1R B
e AT FCIEIA, ph R A 28 A SO AR B AN TR T
BANETMI RN - SR O A S IR i e S
ZNEE 1 ,5-0-H BEZE T PR B, THRR R ) WA
P /MRS R, LLEE)I S R T3 P s . Sl

TR E R T B T S8, 3 Al o i A
T S8, Bk PEA S 5 S2 i)l =5 A le 1 & it AR
T ST AEIE 3 RS B R B, P 2 B R Y
AL

RS 10HBEXROBKRFMADEREFE(n=3)

Table 5 Anti-platelet aggregation of 10 batches of Tongtian oral
liquid(n =3)

e 5-0-HIHE

HEINE - gt A "
- B 1 BT TERRERAT B i 2

H,l KEEH /gL' /gLl /%
/gL 1
/gL
S8 0.4406 0.7065 0.0099 1.1570  0.8638
s1 0.4680 0.3742 0.0102 0.8524  0.8140
S6 0.4334  0.4002 0.0080 0.8416  0.776 3
S2 0.3895 0.5519  0.0108 0.9522  0.7652
s7 0.4202  0.3580 0.0077 0.7859  0.7442
S5 0.3877 0.5081 0.0085 0.9043  0.736 4
S4 0.3775 0.3619  0.0095 0.7489  0.728 7
S10 0.3747 0.3938 0.0094 0.7779  0.6777
S3 0.3669  0.3913 0.0083 0.7665  0.663 3
S9 0.3523  0.3238 0.0072 0.6833  0.609 1
4 iFig

X K 1R A 3 AL KRR 25 T — 7 o A1
2L 3 AT SR M FH B ML 375 24 00 1 2 e W W 2 W A 2
FBOW I PRGN HEAT T R MBI, #E T
EOKBUR R BB N T A
AR B L I B2 A T TR H i 3 A I
W T R T 0 U 1 W 7 D P S A, R I B 20 A
At Sk 978 2 VF I O 5% 308 3o 1 R B B . 7 e LA L B
— 3 RGHHEAT TR IR T B Sk 08 15 A 0 24
RS AR NGB 1 2 RS, HLA SRS
PEI 25 P TR 2 Ak A 0 B 2 0125 0 0 i A D ) 0 5
fik, T) STt 2 47 O Sk G B0 26 20 L A . A A 2
B R B TH R 25 EE RS-0~ 3 2k 357 B o B o 0
JEEAR AL &0, BA B P BURMER . gy
HER S ANH BT AAZ 2R ER" .
Bz 2010 AR E 2 ) — 8058 R H iR T
(945 LA AT 26 405 g JB 42 45 A , A SC I 282 7 19 [ 2
SE S5 Rl 9 Ak 2 R TR S R 1 O v B Rl 4
T WA, 0 55 T R 2 i Ao s S B Rt
TR
SOy 245 SR 2 U X A0 B B8 A AR O R
FAEH M REB G NZ NS N T (P <
0.001) , B A g 43 AR 5] B B4 3 1M /s A 38 5 0% 4k 22
.49 .
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PREIVE T, LA o /N B 2R 4 3 M i R T 4% AR Y
TEPE(P <0.001) /T30 K F AR E R BTG M (P <
0.001), AW E K O IR KPS B E 15
PEZ P 5 TR T ,5-0-H 356 2 37 oy oK s 4 LA e T
FRE T 3 POl & Ay L F 2 o, 3 Ak o S &
VENE ol 1 & B i mo vk s e L B
I, € 2 ) A DLAS 25 17 7 R T 48 A i SRR R
A

K HAb 20 1 48 a0 B 3 X 10 vk K 1R i
5 ASFE AR R FE AT R A, 45 R E B AS R HE GE K
FOIRWE 5 B & s AR o B Fh B 4 i) Jit [ ]
REA IS — M T 22 5 K, N5 AT (B AL,
HEE 25 0 R R A RO S O R,
SR A T2 A e AR T T Y SRR A R RO R W
PEVE AT REBOCR A, FENN S R T o EE AR N R 24
AT A, miR AT e, & e A A5, 78 Bk
PRI R RS & v o KA AR, IR
B, 32 PR ], pH B A 85 YA W] RE S ) B 24 2
FiE . WP R HEURGE R O IR & M & R 2R
BOR, Kyt /M RGO B R R KRNESR,
[R] I 7 24 79 2 44 Jo i, S 2 590 G AR 7R R AT R
T A, T R IR AN [R] b U [ 24 & %) B B 28— 1

WA, AR S NER 1,251, 7t
JBRZE 1, 5-0-H 38 4 17 ] K st 1 S H o B ARl
P K4y B 2 278,230, 254,254,276 nm! " Fi A
HPLC-DAD XJ3 K H AR FE i A7 84 2 KA
L 45 R WoR , HER L AE 220 nm K UE KR 4%k
W2, A0 B B R A 0 BH g LW B 4 5 T
JIE NEE T 7E 220 nm T R UCEAR, 7€ 278 nm W
S S B 1A Sl = U T R R T i =
220,278 nm Ft 2 A9 K 0k K IR W AT AR 2
553
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