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Abstract: Objective Based on the similar structure of adrenaline shared by higenamine, salsolinol and coryneine, a photochemical

colorimetric sensor based on the displacement reaction of o-diphenol hydroxyl group and alizarin red S-phenylboric acid system was
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proposed to evaluate the cardiotonic effect of Fuzi (Aconiti Lateralis Radix Praeparata) formula granules as a whole. Methods
Taking the response intensity of the sensor as the evaluation index, the preparation conditions of test samples such as ultrasonic
extraction time, solid-liquid ratio, extraction solution concentration and EDTA-2Na concentration were optimized; then the precision,
repeatability and stability of the method were investigated; The |AG| value (G is green, |AG| = |Gatter— Guefore|) Of each sample was
obtained by response values determination of 23 batches of Fuzi formula granules; at the same time, the contents of three alkaloids in
Fuzi formula granules were determined by LC-MS/MS. The correlation between |[AG| and the total content of cardiac components was
analyzed. Results The preparation method of the test article was preferably as follows: take 0.5 g of Fuzi formula granular powder,
add 10 mL of methanol, and ultrasonic at 300 W and 60 kHz for 15 min, put the supernatant in an evaporating dish, volatilize it at
80 C, elute the substance on the evaporating dish with 4 mL of 0.13 g/mL EDTA-2Na solution, centrifuge, take the supernatant, adjust
the pH to 8.0, and dilute the buffer solution three times; The methodological investigation showed that the method had good precision,
repeatability and stability. The total content of cardiac components in 23 batches of samples varied greatly, 127.83—6 928.27 ng/g;
The range of |AG| was 0—12.5, and the correlation coefficient () was as high as 0.96, indicating that the total content of cardiac
components was highly correlated with [AG|. Conclusion The method is scientific and accurate, and can evaluate the cardiotonic
effect of Fuzi formula granules as a whole.

Key words: Aconiti Lateralis Radix Praeparata; cardiotonic action; formula granules; photochemical colorimetric sensor; quality

evaluation; alizarin red S; phenylboronic acid; higenamine; salsolinol; coryneine; adrenaline
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Table 2 Mass spectrum data of three alkaloids in Fuzi

formula granules

ey i miz WREE/NV ARV
HI 279.1/106.9 100 20
SA 179.9/116.9 105 20
co 196.1/137 160 20

2.4.2  OFRESAERPIBCH] o BRI R R &
&, FEMoE, AFEERCH S HI. CO. SA 1R
BRI 1.07. 1.03. 1.07 pg/mL (KI5 IR G ik
B

2.4.3 A SAERPIBCH] R B PR ECR T BC 7
B RZ 0.1g, BT EF, FHEEMRES
ZEZIPE, AT 30 min, ] 0.22 pm AL B E
o, ERERUEW, BIASERTIA .

244 MEEGR RO S FOE AR, 3t
17 LC-MS/MS 7i#fr, MERES T 3 MAmn) &
&, BERCPATINGE 3 . 23 LB 5 RIORL 1)
SENE RN 3. HI SRR A 580 82,
{5 23 P HC 7 Bk HI (& B HRIK, S8R
A 1.64 nglg, ®A&HN 0.27 pg/g, 2 6 fif. SA.
CO Ao g AN 9 B 7, AR5 AN 5
BE AN R L 5 RORE & S RO, CO ErM
81.62~6 844.412 pg/g, FHZE 83.85 ff; SA HEf
N 470.09 ng/g, TN 2.19 pg/g, HHZE 214.17 £%.
WEL I, A B T 7 ROk A A O B A3 2 e
R, WEN 6 928.27 ng/g. XM TAER A&
it R E WKL RIE. AL, SRORKEE
VAR B AT . TR 23 REFE-F-C 7
Kid, A7 15 $o DAERG R N Rk R, b BRI
AIER, ML TE. L& ARR, SEART
FKv ALV ) SR T 7 S0k a0 Ji 70 TR 8 5
Z 5 E K, B EN 5429.69 ng/g, B 1% )9 201.08 pg/g,
FHZEIT 27 £ o 3 HLIR B F B 7 JO0RE P 58 o B 23 PR S
R/ 300 png/ge HENNX AT HE AR N A
R FEE, SHE, BEEEEOE, VA TE
JE i, KBTS 2, FEKERIKEHEED
BRI, SO o B SRR, 23 HEP TRy
AL IR Al AL IR B A I 45 TR L3R 3. 23 HERR S I
AG|ZER T3, BN 12.5, &IKA 0. A BT

R3 MFEATHRT IHUESINSENESER n=3)
Table 3 Determination results of three compounds in Fuzi

formula granules (n = 3)
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G IAG]
HI CO SA HI+CO+SA

1 0.54 332280 125.35 3 448.69 7.13
2 1.64 5167.38 260.68 5429.70 11.60
3 0.53 693.53 20.11 714.16 1.00
4 1.20 4872.01 257.69 5130.90 9.00
5 0.66 1093.23 26.50 1120.39 1.20
6 091 226429 37191 2 637.11 5.75
7 0.44 81.62 2.19 84.26 0.50
8 0.34 164.60 36.14 201.08 0.50
9 097 3041.24 470.09 3512.30 8.75
10 0.99 242133 169.43 2 591.75 6.00
11 1.18 352249 128.79 3652.45 7.83
12 1.00 353840 191.20 3730.61 9.42
13 1.37 224020 268.92 2 510.50 3.75
14 1.35 243356 246.87 2 681.78 5.17
15 1.43 253558 270.08 2 807.09 5.00
16 0.27 125.34 2.22 127.83 0.25
17 0.52 252.60 36.64 289.76 0.00
18 1.04 2372.09 227.55 2 600.68 8.20
19 1.34 6484.68 72.40 6 558.42 11.20
20 1.63 6 844.42 82.23 6 928.27 12.50
21 1.53 6656.63 65.57 6 723.74 12.00
22 1.18 5260.81 50.35 5312.34 11.25
23 1.63 2401.69 32795 2731.27 5.00
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Fig. 2 Consistency evaluation (A) and correlation analysis (B) of |AG| and total content of cardiotonic components
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Fig. 3 Color card for quality evaluation of Fuzi formula

granules
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