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Optimization of Alkaline Extraction Process for Capsaicin from Chili Pepper

SUN Jing, LI Cun-zhi, PENG Ning, HUANG Xue-song*
(Department of Food Science and Engineering, Jinan University, Guangzhou 510632, China)
Abstract: In order to obtain the maximum extraction yield of capsaicin, extraction parameters such as pH, ethanol concentration,
extraction time and temperature were optimized using an Ls(3%) orthogonal array design. Capsaicin content was determined by
GC-MS. The results showed that capsaicin was decomposed at temperatures above 50 ‘C. Slightly alkaline pH values were
beneficial to the extraction of capsaicin. The extraction parameters could be ranked in decreasing order of importance in their
effect on the extraction yield of capsaicin as follows: temperature > ethanol concentration > pH > extraction time. The optimal
conditions of pH, ethanol concentration, temperature and extraction time were 8, 70%, 50 ‘C and 3.5 h, respectively. Under
these conditions, the average extraction yield of capsaicin were 6.812 mg/g (n = 4).
Key words: capsaicin; hot pepper (Capsicum frutescens L.); alkaline extraction; gas chromatography-mass spectrometry
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Fig.1 The structures of capsaicin
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Table 1 Factors and levels in orthogonal array design Ls(3%)

KV AR 4%  BpH CHRIUNE /h - D 4RBUEE /'C
1 50 8 15 50
2 70 10 2.5 60
3 90 12 3.5 70

123 BB AERRI T 24 A SR AE

I 4 3 50~80 H BT ¥ 1.000g, KM 1.2.275
T AR5 B 07 2 70 et A T2 2 BOEAT SR B g B2 B
JR AP 1.2.1 5 .
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131 AAHEBE T AT

HP-5 {43%4:(30m X 0.25mm, 0.25um), #HS &
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Table 2 Results of qualitative analysis of capsaicin and other related
compounds

ik IR min - 7R TCRCIE 1% FHER T A (/)
TRAESH 26114 CuHaNO: 97 137, 195, 293
WS 26717 CyHaNO: 90 137, 207. 293
A 27.295 CsHaNOs 94 137, 195, 305
A 21574 CisH2NOs 98 137, 195, 307
e AR FIRRARASIE
S 28.867 CuHuNO: . —— 137, 195, 321

22 THBAERRYE. rhrE S s A 1R S OB R
AR R LA
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Fig.2 Effect of pH on the extraction yield of capsaicin
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Table 3 Orthogonal array design arrangement and results

s A B C D BRI FE R /(ma/g)
1 1 1 1 6.201
2 1 2 2 2 3.610
3 1 3 3 3 5.010
4 2 1 2 3 5.626
5 2 2 3 1 6.627
6 2 3 1 2 5.014
7 3 1 3 2 4972
8 3 2 1 3 4273
9 3 3 2 1 6.313
Ki  14.821 16.798 15487 19.141
K:  17.267 14509 15549 13.595
Ks 15558 16.338 16.609  14.909
ks 4940 5599 5162  6.380
kz 5755 4836 5183  4.532
ks 5186 5446 5536  4.970
R 0.815 0.763 0.374  1.849

R4 EXRBRERTESIE
Table 4 Results of variance analysis for the experimental results of
orthogonal array design

TR BTN HME 21 FE PfE

A 1.049 2 0.525 3.945 0.202

B 0.977 2 0.489 3.674 0.214

C 0.265 2 0.133 0.997 0.501

D 5.599 2 2.799 21.049  0.045
W 0.265 2 0.133
LA 7.891 8 0.986
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Fig.3 Comparison of extraction yields of individual and total
capsicine compounds under 9 orthogonal array design runs
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Table 5 Average extraction yields of individual and total capsicine
compounds under optimal extraction conditions (n = 4)

P eI N NDHC C DHC  HDHC B

P2 /(mg/g) 0.324  0.083  3.653 2.447 0.305 6.812
RSD/% 5.53 591 0.67 196 2.35 0.38

T FIRREAT H 0 AR T 2T R E s,
4 %, BRSPS P E R 6.812mg/g, A AR fE
fZE(RSD) A 0.38%, IROUE T IEARRF 9 Ml 45 1
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