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Optimization of the ultrasonic assisted extraction procedure
of capsaicin from fresh red pepper

LI Liheng', LIU Mingxin®, HU Chao®, LAN Shile’

(1.College of Bioscience and Biotechnology, Hunan Agricultural University, Changsha, Hunan 410128, China; 2.Oriental
Institute of Science and Technology, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: The extraction technology of red fresh pepper S06 was optimized by ultrasonic assisted method. First, the best

ethan

ol petroleum ether mixture ratio, solid-liquid ratio, extraction temperature and time were obtained by single factor

experiment. Then the extraction procedure of capsaicin was optimized by Lo(3*) orthogonal experiment. The results
showed that the optimal extraction condition was ethanol petroleum ether mixture ratio of 3 : 7, the ratio of material to
liquid is 1 : 5.5, the temperature is 60 ‘C, and the time is 2.0 h; The optimal condition for the purity was that the mixture

ratio
time
by 2

of alcohol and petroleum ether was 3 : 7, the ratio of material to liquid is 1 : 5.5, the temperature is 65 °C, and the
is 1.5 h. Compared with the traditional ethanol extraction method, the optimized extraction rate and purity increased
7.8% and 53.8% respectively, and the yield of capsaicin was(4.961+0.232)%o, the purity of capsaicin was

(8.568+0.245)%. The method increased the extraction rate of capsaicin, lowed the extraction cost per unit capsaicin, and
improved the whole procedure.

Keywords: fresh red pepper; capsaicin; organic solvent extraction; ultrasonic assisted method; single factor experiment;

ortho

gonal test; extraction procedure
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Table 1 Factors and levels of orthogonal experiment

K ks
RAWIL B REIC i [ /h
1 3:7 1:45 60 15
2 2:3 1:50 65 2.0
3 1:1 1:55 70 2.5
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Table 2 Extraction rate and purity of capsaicin with different extraction treatments

REWIL PR %o L% R PRI %0 4l /%
1:9 2.452 4321 1:40 1.605 3.114
1:4 2.940 5.821 1:45 3.087 5.402
3:7 4.248 6.652 1:50 3.663 5.786
2:3 3.464 4,805 1:55 2.898 4341
1:1 1.420 2.111 1:6.0 2.850 3.540
3:2 1.066 1571 1:65 2.802 2.653

HEEIC PRI %o 4l 1% I (] /b HEEH %o 4l 1%

55 2.770 3.379 0.5 2.007 2.646
60 3.621 4376 1.0 2.001 2.221
65 3.950 4.867 15 2.349 2.682
70 3.046 3.921 2.0 3.870 4.458
75 2.402 3.500 2.5 3.048 3.542
80 1.422 1.965 3.0 1.284 1.518
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Table 3 The result of orthogonal experiment of capsaicin extraction

UG 9 H D T ARA ™ A0 BUUR i S 2
TSR Y BRARR

R B AT BRI % BREELLE %
T T iz it
1 1 1 1 1 3.79 7.274
2 1 2 2 2 451 7.789
3 1 3 3 3 3.98 6.723
4 2 1 2 3 4.08 5.543
5 2 2 3 1 2.87 3.947
6 2 3 1 2 3.26 4.423
7 3 1 2 2 2.68 3.329
8 3 2 1 3 2.94 3.661
9 3 3 2 1 451 5.256
ks 4.093 3.517 3.723 3.330
ko 3.403 3.440 3.483 4.367
ks 3.377 3.917 3.667 3.177
R s 0.716 0.477 1.190 0.240
Cy 7.262 5.382 5.119 5.492
C, 4.638 5.132 6.196 5.180
C3 4.082 5.467 4.666 5.309
R s 3.180 0.335 1.530 0.312

kiv ko ke 23RS 10 20 3UKPMFAPFIRIUR; R pn R il — BRI FHRECRIIN 2 ; o, ¢ ca2illFom 1. 20 37K
ISR s R e i) — PR BRI SR A 22
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Table 4 Analysis result of variance of extraction rate

HWER W2V HmE F Lt F il SHE
RALL 0.990 2 0.992 4,460
B L 0.393 2 0.394 4.460
T 2.514 2 2.520 4.460
Fsf ] 0.094 2 0.094 4.460
W 3.990 8

F I F S AR B35 MoK F T /Y F I SHE R .

*5 HWEREINER

Table 5 Analysis result of variance of purity

KR WEFIrm HEEE Flt F il LB
RAL 17.308 2 3.244 4.460
FHE L 0.182 2 0.034 4.460
L 3.704 2 0.694 4.460
] 0.148 2 0.028 4.460
2% 21.34 8
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Table 6 The verification test result of capsaicin extraction rate

REOE RAWIL ORHREE EEEIC MEA SRR %
SEARRWOTE 3:7  1:50 60 1.0 3.882+0.331
RECRMGMA  3:7  1:55 60 2.0 4.961:0.232

RT FEMERAEENEIEREER
Table 7 The verification test result of capsaicin purity
$EIOT RAWLL  BRELL EEIC BHEM 4%
FEAREHFE 3:7  1:50 60 1.0 5.570+0.282
e R 3:7 1:55 65 1.5  8.568+0.245
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