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S1 

Optimization Process of the Extraction Conditions. 

Study on extraction solvent. Different extraction solvents (dichloromethane, ethyl 

acetate, methanol, and v/v 1:1 mixed solution of isopropanol-ethyl acetate) were used to extract 

the same batch of Fuzi. All operations were the same except for the extraction solvent. The 

extract was determined with the chromatographic conditions of Fuzi in Chinese 

Pharmacopoeia. Comparing the peaks of each group, the extraction rate of isopropanol-ethyl 

acetate mixed solution (v/v 1:1) was higher, and the chromatographic peaks were more 

abundant. Thus, isopropanol-ethyl acetate mixed solution (v/v 1:1) was selected as the 

extraction solvent in the following study. 

 

Figure S1. Chromatograms of different extraction solvents. 

Study on extraction time. The same batch of Fuzi were extracted in different extraction 

times (20 min, 30 min, and 40 min). All operations were the same except for the extraction time. 

Thirty minutes was chosen for ultrasonic extraction according to the chromatographic peak 

area. 

 

Figure S2. Chromatograms of different extraction time. 

Study on ratios of material to liquid. The same batch of Fuzi were extracted with three 

ratios of material to liquid (1:25, 1:35, and 1:50). All operations were the same except for the 



S2 

 

ratio of material to liquid. The extract was determined with the chromatographic conditions of 

Fuzi in Chinese Pharmacopoeia. There was little difference among three groups, so the ratio of 

material to liquid (1:25) was selected according to the principle of saving. 

 

Figure S3. Chromatograms of different ratios of material to liquid. 
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Table S1. Six representative alkaloids contents of Fuzi from Jiangyou, Butuo, and Yunnan. 

Sample 
Benzoylmesa

conine % 

Benzoylaconi

ne % 

Benzoylhypa

conine % 

Mesaconitine 

% 

Hypaconitine 

% 

Aconitine 

% 

JY-1 0.0225  — 0.0059 0.0330  0.0840  0.0037  

JY-2 0.0378  0.0037 0.0039 0.0564  0.0524  0.0093  

JY-3 0.0295  — 0.0041 0.0422  0.0624  0.0061  

JY-4 0.0224  0.0029 0.0069 0.0275  0.0898  0.0062  

JY-5 0.0208  — 0.0052 0.0277  0.0782  0.0038  

JY-6 0.0280  — 0.0049 0.0373  0.0734  0.0058  

JY-7 0.0447  0.0060 0.0051 0.0646  0.0605  0.0219  

JY-8 0.0391  0.0034 0.0052 0.0560  0.0673  0.0115  

BT-1 0.0202  — — 0.0940  0.0627  0.0084  

BT-2 0.0153  — — 0.0722  0.0393  0.0097  

BT-3 0.0134  — — 0.0638  0.0632  0.0060  

BT-4 0.0062  — — 0.0379  0.0240  0.0053  

BT-5 0.0171  — — 0.0966  0.0500  0.0141  

BT-6 0.0141  — — 0.0681  0.0263  0.0100  

BT-7 0.0306  — — 0.1612  0.0485  0.0203  

BT-8 0.0240  — — 0.1309  0.0494  0.0136  

BT-9 0.0203  — — 0.0915  0.0521  0.0127  

BT-10 0.0262  — — 0.1383  0.0464  0.0203  

BT-11 0.0385  — — 0.1752  0.0332  0.0236  

BT-12 0.0193  — — 0.1022  0.0560  0.0143  

YN-1 0.0236  — — 0.1344  0.0153  0.0146  

YN-2 0.0205  — — 0.1468  0.0217  0.0163  

YN-3 0.0211  — — 0.1333  0.0237  0.0142  

YN-4 0.0253  — — 0.1728  0.0093  0.0226  

YN-5 0.0252  — — 0.1691  0.0093  0.0221  

YN-6 0.0358  — — 0.2267  0.0108  0.0268  

YN-7 0.0178  — — 0.1619  0.0112  0.0192  

YN-8 0.0074  — — 0.0334  0.0232  0.0017  

YN-9 0.0172  — — 0.1472  0.0106  0.0195  

YN-10 0.0276  — — 0.2021  0.0161  0.0326  

YN-11 0.0231  — — 0.1663  0.0132  0.0263  

YN-12 0.0154  — — 0.0998  0.0086  — 
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Table S2. Similarity results of HPLC fingerprint of Fuzi from Jiangyou, Butuo, and Yunnan. 
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