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Extraction and Determination of Total Alkaloids from Bulbus Fritillariae

XU Yan, LIU Yuan, LU Lu-yang, ZENG Rui, ZHANG Zhi-feng*

(Ethnic Pharmaceutical Institute, Southwest University for Nationalities, Chengdu 610041, China)

Abstract: This study was carried out to establish optimum conditions for the extraction of total alkaloids from Bulbus
Fritillariae and to compare the extraction efficiency of total alkaloids from Bulbus Fritillariae from different species and
growing areas under optimum extraction conditions. Response surface methodology was used to optimize the extraction of
total alkaloids from Bulbus Fritillariae cirrhosae. The optimal extraction conditions were found to be 4.2:1 (V/V), 30:1 and 4
h for CHCl;/CH;OH ratio, solid-to-solvent ratio and extraction time, respectively. The extraction efficiency of total alkaloids
from Bulbus Fritillariae cirrhosae under these conditions was 2.84 mg/g compared to 5.379 mg/g from Bulbus Fritillariae
hupehensis, highest among the five Fritillaria species investigated. The optimized extraction method was simple, reliable
and allowed large-scale extraction of total alkaloids from Bulbus Fritillariae.
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Table1 Factors and their coded levels used in response surface analysis
K A ST B iR (mL/g) CHEI Tl/h
—1 3:1 25:1 3
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Fig.1  Effect of raw material particle size on the extraction efficiency of

total alkaloids
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Fig.2  Effect of ammonia water volume used to immerse Bulbus

Fritillariae on the extraction efficiency of total alkaloids
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Fig.3  Effect of immersion time on the extraction efficiency of total alkaloids
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Fig4  Effect of CHCl/CH,OH ratio on the extraction efficiency of total

alkaloids
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Fig.5  Effect of ratio of Bulbus Fritillariae to CHCl,:CH;OH on the

extraction efficiency of total alkaloids
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Fig.6  Effect of temperature on the extraction efficiency of total alkaloids
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Fig.7  Effect of extraction time on the extraction efficiency of total

alkaloids
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Fig.8  Effect of number of extractions on the extraction efficiency of
total alkaloids

MR LA H, $EE 27 DURF S IR LA I 1R
FIRA B4R, BEINRBOR B EI3IRET, $EBCRIEAE . M
BEA AR 2y [ 1 B R, O SRR UCH L
2.2 ARV I TR 45 R
221 BRSNS A

2 WRIE SRR R

Table2 Box-Benhnken experimental design and results
Wi ARGET Bk cheix BV E/mgle)
BE(VIV) (mL/g)  IMEh yaef il
1 3:1 25:1 4 2.22 2.22
2 5:1 25:1 4 2.38 2.37
3 3:1 35:1 4 2.18 2.19
4 5:1 35:1 4 2.35 2.35
5 3:1 30:1 3 2.16 2.15
6 5:1 30:1 3 1.96 1.97
7 3:1 30:1 5 1.94 1.93
8 5:1 30:1 5 241 242
9 4:1 25:1 3 2.24 2.25
10 4:1 35:1 3 2.08 2.07
11 4:1 25:1 5 2.21 2.21
12 4:1 35:1 5 2.34 2.34
13 4:1 30:1 4 2.82 2.83
14 4:1 30:1 4 2.83 2.83
15 4:1 30:1 4 2.84 2.83
16 4:1 30:1 4 2.84 2.83
17 4:1 30:1 4 2.83 2.83
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Table3  Analysis of variance for the fitted regression model
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Table4 Extraction efficiency of total alkaloids bulbs from different

Fritillaria species
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