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[ Abstract ] Objective: Totally 12 batches of Salvia miltiorrhiza stem and leaves were taken as the research
object, in order to investigate the correlation between the chromatographic peaks and the blood circulation activity
in the HPLC fingerprint, and establish and verify the activity spectrum-effect model based on enzyme activity.
Method : HPLC method and fibrinogen plate method were used to determine the fingerprint and in wvitro activity
values of stems and leaves of S. miltiorrhiza in 6 batches. SPSS was used to establish its spectrum-effect model by
the principal component analysis-correlation analysis-multiple linear regression analysis method, and six batches of
S. miltiorrhiza stems and leaves were used to verify the model. Result: Totally 7 characteristic peaks were obtained
in the fingerprints of S. miltiorrhiza leaves. Kendalls tau-b correlation analysis showed the correlations between the
blood circulating activity of S. miltiorrhiza stems and leaves and the 7 characteristic peak areas. The steep slope
map analysis showed five optimal principal components of the model, namely protocatechualdehyde, caffeic acid,

common peak 5 (to be identified) , rosmarinic acid and salvianolic acid B. Among them, protocatechualdehyde,
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common peak 5 and salvianolic acid B showed a positive correlation with the activity of blood circulation, while
caffeic acid and rosmarinic acid showed a negative correlation with the activity of blood circulation, with low mean
relative errors between the predicted value and the measured value. Conclusion: The blood circulation activity

spectrum-effect model based on enzyme activity can predict the blood circulation activity of stems and leaves

of S. miltiorrhiza.
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Table 1 Activity of blood circulation in 6 batches of Salvia

miltiorrhiza stem and leaf

st fUmlm‘]ﬁ mf fits ﬁjmlm(f i
180102-1 99. 56 1801024 95.82
180102-2 100. 29 180102-5 100. 45
180102-3 90. 63 180102-6 55.49

Lo ARk ;2,3. A 54,5, Aok 6,7, IR
B 1 ASEM4UR RIS G RMEERE DY 8 & &
Fig.1 Hemodynamic diffusion reaction of Salvia miltiorrhiza stem

leaves and urokinase
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0 0.17 0.35 0.52 0.70 0.87 1.04 1.22
t/min
B2 A5%M HPLC WMRIELiL
Fig.2 HPLC fingerprint of Salvia miltiorrhiza stem and leaf

0 B 0.;18n AOl36 (;.54 0.72 0.89 1.07 1.25
t/min
BN & L4344 180102-1 ~ 180102-6
B3 6i#tfAsEMEMHPLC #5450
Fig.3 Overlay HPLC fingerprint of 6 batches of Salvia miltiorrhiza

stem and leaf
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Fig. 4 Reference substance HPLC of Salvia miltiorrhiza stem

and leaf
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x2 R2HPASEHEYEELFEERR
Table 2 Total peak area of fingerprints of Salvia miltiorrhiza stem and leaf in 12 batches
it A1 J LS e WA iR M A S KR FHE R B

180101-1 37.30 150. 13 327.53 207. 67 290.78 4 794.03 321.45
180101-2 35.92 153.15 324.57 224.14 346. 88 5355.11 452. 45
180101-3 33.33 132.58 291.59 176.03 269. 61 4177.25 412.72
1801014 34.55 50. 24 221.92 238.75 319.52 936. 47 456. 60
180101-5 36. 15 127. 45 370. 80 375.71 444. 16 1 135.74 631.51
180101-6 21. 60 55.67 189. 63 76. 69 61.80 1 045.91 314.07
180102-1 24.77 46. 74 219.98 75. 82 103.71 902. 35 219. 81
180102-2 26.01 44. 11 222.36 76. 28 101.77 908. 42 229. 65
180102-3 28. 69 36. 69 196. 48 60. 02 73.27 870. 45 297.37
1801024 25.78 66. 94 210. 68 122.72 134.95 1 651. 86 400. 08
180102-5 36. 15 28.47 210. 68 91. 18 94.70 1178.87 429. 82
180102-6 26.22 61.36 185.27 48. 34 65.02 504. 03 305. 62

100% , HBESKTES 5 B2 /T2, Hitk,  0.063X,, +0.367X,, +0.026X,, -0.096X,,, .

P TR T Y e (I8 S A BOR 5, AR [T A A v
A HEBR 1,5 5 (i g

xR3 EHAISNBBENERE
Table 3 Total variance of method of principal component analysis

%

153 % 2/ i %ix % 2
1 50. 110 50. 110 5 0.012 100. 000
2 29.356 79. 466 6 —1.347 x 10" 100. 000
3 19. 229 98. 694 7 —2.470 x 10" 100. 000
4 1.294 99. 988

F4 BEHFEBFMFEHEXERS
Table 4  Correlation between co-peak and activity of activating

blood was strong or weak

H 16 Kendalls tau-b #7561k || HE A 1% Kendalls tau-b #H &4
1 0. 067 5 0. 200
2 -0.467 6 0. 606
3 0. 690 7 0.670
4 0. 600
2.3.2 BB AR & B

“ Statistical Product and Service Solutions 7 H?

“Regression” [] “ Linear” , 5 & 1 FidL A & 4 KA
W LS RS A SRR, A S BTG
I3 A7 HRE DA /D, A R 2 Il U, L e T AR

X6 MG PE R Y, R 22 d 2 [l )T, 3 57 % -0 A
R[] 7 R AT AR R Y = 114,846 - 0. 905X, —

2.4 PZZEME-ROFM B EIE  B6 TS
20t (4 = 20180101-1, 20180101-2, 20180101-3 ,
20180101-4,20180101-5,20180101-6) , 4% 51| I 5 &
I35 PEAE X5 € 8 57 9 15 25007 A0 A5 78 1% o e P 3
FHPESEAT R R, WL 5. &5 3 3% 1 PR 2 25 0 3 1L 3
P B 55 A0 T {5 S s D A 04 A R R 25 80N, 3R
W A N7 PSS R T P 2 2 I I I3 AR R A A Y T

x5 AZEMEMEEENNEESHNENEXRE
Table 5  Relative error between measured value and predicted

value of activity value of Salvia miltiorrhiza stem and leaf

i M35 /U ! Hxt R
e

Tl i /%
180101-1 138. 82 128. 34 7.55
180101-2 130. 85 133. 85 2.30
180101-3 99.79 110. 08 10. 31
1801014 41. 67 72.42 73. 80
180101-5 79.57 82.93 4.23
180101-6 79.58 77.70 2.48

3 itig

HPLC $5 S0 15135 C 92 0 0 1 T v 25 8 4K
P T, B B A R ADLEE A X Y i I ] A
AR X e T R LA R A e R A I A e ) R A B

X SR AR SRR I ROR B AR JEE i P 25 B R, RN
RE Wt 47 1 X BE 45 A 55 rP 24 1 R 24 8% 10 #H SR, AR
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