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Abstract: Objective To investigate the relationship between the appearance and composition of Danshen (Salvia miltiorrhiza)
processed by porcine cardiac blood, to quickly evaluate the quality of S. miltiorrhiza processed by porcine cardiac blood. Methods
Spectrophophotometric colorimetry was used to objectively quantify the morphological characteristics of the samples, and HPLC was

used to establish multi-component content determination methods for sodium danshensu, rosmarinic acid, lithospermic acid,
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lithospermic acid B, dihydrotanshinone I, cryptotanshinone, tanshinone I, tanshinone 14, and establish reference ranges for the indices

listed above. In addition, a linear regression equation was developed and real-world sample validation was conducted to determine the

correlation between appearance and composition. Results The phenolic acid components were significantly and positively related

with the cross-sectional diameter. The tanshinone components were significantly and positively correlated with the powder's a”, and

the water content was significantly and negatively associated with the power’s L”. Seven appropriate forecasting linear regression

equations were derived. The validation showed that the relative error was less than 10%, which can be used for rapid evaluation of the

quality of S. miltiorrhiza processed by porcine cardiac blood. The relationship between the appearance and composition of S.

miltiorrhiza processed by porcine cardiac blood was investigated and summarized, laying the foundations for a rapid evaluation of

quality as well as offering theoretical backing for the traditional theory of “judging quality by traits”.

Key words: Salvia miltiorrhiza processed by porcine cardiac blood; rapid quality evaluation; correlation; chromaticity value;

dihydrotanshinone I; cryptotanshinone; tanshinone I; tanshinone lla; sodium danshensu; rosmarinic acid; lithospermic acid;

lithospermic acid B
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Table 1 Information of S. miltiorrhiza processed by porcine cardiac blood
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Fig. 1 HPLC for determination of phenolic acid content
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Table 2 Precision, repeatability, stability and recovery of color determination results in S. miltiorrhiza processed by porcine

cardiac blood

R 7 RSD/% FE#LTE RSD/% # K RSD/% MBI EAR
L a* b* L a b L a b RSD/%
il 0.03 0.21 0.07 0.03 1.52 0.08 0.01 0.08 0.05 0.03
HEEM 0.87 0.90 0.86 1.35 1.26 1.30 0.25 0.21 0.16 0.50
Fase bk 0.02 0.63 0.11 0.01 0.60 0.11 0.02 0.20 0.08 0.05

iy

2.5.6 FoEtERLS IR LR REUR S 8 LK
OILPFZS T B AR 1 4y, %88 “2.537 TR i,
AT 00 24 4. 64 8. 10 12h ME, ek L' o'
bHMH M RERRTH B A%, 115 RSD<<3%, EAR%fiE %
2, RUWNEREME R, HWER A H 8:00 &
20:00, [ B iE BH A1 5 5 P ) €6 485 SR M L/
2.6 MNERRITFNMERE ST

IR €227 “2.37 TR RS AR E 15 s O
MFZH SR RIEFR. KHER. FHHER B,
CESIEE 1. BSIEE. S 1. FFSE L0

Nt

JREEL, %R CREZGH) 2020 4 RRELE 7%
I HAK o3 A ) o

RN R PR EARE3E1T Shapiro-Wilk 1E P4
5, B2 1 AN RIS EST G IES S (P>
0.05). X T2 1, FIHERE/NT 10, BB/
T3, LGRS ETTEL P-P B (D
FQ-Q B (A ED 2, S5 RIEAFFEIESS
o 0 M2 & AR bR 2 2% 56 B R FH 3 1
95% B EIX AIRN, BARZRNE 3.

FlE €227 “2.37 TR g2 E 15 HExS B
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Table 3 Content of components of S. miltiorrhiza processed by porcine cardiac blood and changes after processing

Jo B 53 40 %%
Frs S MR FEg At . FHZE FHSE Eﬁ‘@?@% ?@ﬁ] o ‘7J<i§'r$ Eiﬁ‘f&
ZH 1 1A SV I IV i S Ly RS
ZS1 0.101  0.007 0.043 0407 0.073 0.028 0.134  0.057 0.558 0292 108 502 147
zS2 0.073  0.049 0.140 1427  0.020 0.046 0.076 0.035 1.689 0.177 110 598 272
ZS3 0.124  0.158 0.189 2485  0.013 0.061 0.053 0.061 2956 0.187 9.7 509 246
ZS4 0.095  0.061 0211 2098 0031 0.153 0.099 0.106 2465 0389 114 492 19.1
ZS5 0.045  0.028 0.083 0.786  0.031  0.095 0.129 0.073 0942 0327 125 540 18.0
ZS6 0.166  0.172 0280 3.898  0.022  0.148 0.084 0.094 4516 0348 11.1 518 242
Z87 0.082  0.057 0.172 1665 0.019 0.097 0.059 0.067 1976 0242 108 573 142
ZS8 0.173  0.177 0336 4202 0032 0.156 0.097 0.098 4.888 0383 129 588 219
ZS9 0.060  0.031 0.111 1.092 0011 0070 0.073 0.070 1294 0224 110 564 176
ZS10 0.163  0.174 0329 3976  0.036 0.153 0.149 0.100 4.642 0438 128 561 187
ZS11 0.147  0.139 0284 3582  0.022 0.117 0.104 0.08 4.152 0330 11.1 484 175
ZS12 0.160 0218 0253 4544 0012 0064 0064 0084 5175 0224 121 602 289
ZS13 0.108  0.129 0.155 2743  0.054  0.102 0298 0.074 3.135 0528 104 528 176
ZS14 0.091  0.057 0.18 2006 0.039 0080 0211 0.066 2342 0395 129 439 17.1
ZS15 0.097 0070 0.189 1596 0035 0.074 0.180 0.064 1952 0352 127 467 167
ZS16 0.115  0.158 0.176 3.484  0.054  0.100 0328  0.077 3.955 0.559 104 528 225
BN 0.113  0.105 0.196 2499  0.032  0.097 0.134 0076 2915 0337 115 531 200
ZHEYEHE 0.090~  0.065~ 0.149~ 1.698~ 0.021~ 0.073~ 0.084~ 0.065~ 2.009~ 0.268~ 11.0~ 504~ 17.4~
0.135  0.158 0245 3484 0054 0119 0328 0.08 3.955 0559 121 558 225

EHAREL 0.0290  0.0325 0.0726 0.8263 —0.008 2

0.0234 0.0807 —0.1931 0.9604 -0.0972 — - -




FEH 2023FE58 H£54% B 9W  Chinese Traditional and Herbal Drugs 2023 May Vol. 54 No. 9

* 2771 -

WEEFFSRA PSR, RIEFR. KHER. T
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K F SPSS 26.0 X %40 4O L FF S0 A
SR AR R R AT R R T LA B AT
Shapiro-Wilk IEZSTERIE, %8 P>0.05 KrillnitE,
BT LS. Bk, BLCPBMEE %S

PbREME, R A S B AL AU O LS5
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Table 4 Results of character evaluation of S. miltiorrhiza processed by porcine cardiac blood
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Fig. 3 OPLS-DA shot chart of colorimetric values of S.
miltiorrhiza processed by porcine cardiac blood before and
after processing
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Fig. 4 Permutation detection result of OPLS-DA of

colorimetric values of S. miltiorrhiza processed by porcine
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Fig. 5 VIP values of colorimetric values of S. miltiorrhiza
processed by porcine cardiac blood before and after
processing
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Fig. 4 Results of correlation between appearance and
composition of S. miltiorrhiza processed by porcine cardiac
blood
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Table 5 Regression analysis of appearance and composition

of S. miltiorrhiza processed by porcine cardiac blood
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Table 6 Predictive value and relative error of S. miltiorrhiza processed by porcine cardiac blood
E{=R EVEpap THEAE/% S/ FHXF R ZE /%
FHER B-HE#k T B4 Y=-1.807+0.732 X 3.756 3.484 7.80
RIK AR - HLAT Y=-0.087+0.033 X 0.164 0.158 3.67
Ty R A R - R T AR Y=-1.918+0.822 X 4.247 3.937 7.86
FHBMZ BRI E o Y=-0.459+0.080 X 0.5623 0.558 9 0.61
REya iR - R B4R Y=17.753+2.091 X 23.6 225 5.09
KR -2 L Y=-47.732+2.408 X 50.4 52.8 4.47
KB R L* Y=19.893—0.184 X 10.2 10.4 2.19
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