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Abstract: Based on the similar structure of adrenaline shared by higenamine (HI), salsolinol (SA) and coryneine
(CO), a photochemical colorimetric sensor based on the displacement reaction of o-diphenol hydroxyl group and alizarin
red S-phenylboric acid system was constructed to quickly distinguish and identify the cardiac strength of Shengfupian.
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The results show that the optimal condition of the sensor is: the molar ratio of alizarin red S (ARS) to phenylboric acid

(PA) is 1:3, reaction temperature is 0 °C; The preparation method of the sample solution is optimized as follows: 2.5 g

of Shengfupian powder was taken, 10 times the amount of methanol was added, and 300 W, 40 kHz ultrasound was carried

out for 15 min; methodological studies showed that the method had good precision, repeatability and stability. The | AG|

value (G is green, | A G| = |G after — G before|) of each sample was obtained by response values determination of 14

batches of Shengfupian. LC-MS/MS was used to determine the contents of three cardiac components in Shengfupian.

It was found that the order of the total contents of cardiotonic components was basically consistent with | A G|. Then

the correlation was analyzed, and the correlation coefficient R* was as high as 0.87, which proved the scientificity and

accuracy of this method. This study fills the methodological gap of rapid evaluation of the quality of Shengfupian, and

provides the key technical support for the high quality and good price of Shengfupian in the market circulation and

clinical application.
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Figure 1 IDA principle. IDA: Indicators displacement assay
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Table 1 Sample information of Shengfupian

No. Batch No. Place of origin
S1 200610 Jiangyou, Sichuan
S2 190611 Jiangyou, Sichuan
S3 200612 Jiangyou, Sichuan
S4 200803 Jiangyou, Sichuan
S5 190804 Jiangyou, Sichuan
S6 190805 Jiangyou, Sichuan
S7 200806 Jiangyou, Sichuan
S8 200807 Butuo, Sichuan
S9 201112 Butuo, Sichuan
S10 201113 Hanzhong, Shanxi
S11 200714 Hanzhong, Shanxi
S12 200715 Hanzhong, Shanxi
S13 200916 Weishan, Yunnan
S14 200917 Weishan, Yunnan
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HI 271.9/106.9 100 20
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CO 196.1/137.1 160 20
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Figure 2 Image of indicators for IDA mechanism. ARS: Alizarin

red S, PV: Pyrocatechol violet; BR: Bromopyrogallol red; PA:
Phenylboronic acid; APA: 3-Aminophenylboric acid
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Figure 3  Absorption spectrum of IDA mechanism (A). Absorption spectrum veryfication specificity (B). Curve of | AR|, | A G| and | A B|
versus CO (C), SA (D) and HI (E) concentration. R, G and B represented red, green and blue; | ARGB| = [RGB after-RGB before|
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Table 3 Determination results of three compounds in Shengfupian

(ngg',n=3)

Sample CO SA HI
S1 358.30 34.66 0.02
S2 1560.13 113.91 0.20
S3 824.31 89.33 0.09
S4 622.50 117.46 0.08
S5 1068.58 96.88 0.09
S6 451.84 45.50 0.03
S7 384.53 40.80 0.08
S8 475.10 37.08 0.03
S9 510.93 25.67 0.06
S10 656.73 32.65 0.05
S11 317.34 62.36 0.08
S12 1020.58 15.70 0.09
S13 489.71 31.00 0.03
S14 362.96 38.60 0.01

EWMAEER R ZER, SAFICO K& B 2L 4~6515.
7 —BUMEFNRE RS

N T ISR AR AR VR SO0 F AR 2R, AR
AR T 3Oy M & ES |AGHE R — S, W
Bl 4A Fion . SETHARAR R O, RTBCKR, 510
PR R . WS IHEZI R K E, 580 2 [0 8
HHFE |AG Bk EEA -, M5, N TP
T 127 A% TR AR VP AN A B R sk O A FH B HE AR P, A AT
X IAG| 5500 oy 1 & s IEAT T AR . A
KI4B T LLE H, |AG] S0l e & E 2R F
M LR PEAR 2, 8 R B R =ik 0.87. AHIF 70 2 37 1) v
KA SRR Yo fb 2 Lb (oA JB% 38 v SO AN AR B
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Figure 4 Consistency evaluation of | A G| and total content of cardiotonic components. Blue and magenta represented total content of

cardiotonic components and | A G|, respectively. The larger the bubble area, the stronger the cardiotonic effect (A). Correlation analysis

between | A G| and total content of cardiotonic components (B). The response values range and corresponding component content of

Shengfupian (C). X represented the total content of the three cardiotonics and for observation purposes, | A G| is expanded from 5-20 to 0-255
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