39 4 ( ) Vol.39 No.4
2013 8 Journal of Hunan Agricultural University (Natural Sciences) Aug 2013

DOI:10.3724/SP.J.1238.2013.00382

TEHMPERLBRRRNIZHNKL

12,3 1,2,3 1,2,3 12,3 1,2,3*
(1. 410125 2. 410125 3.
410125)
=
( )

60 C 20 380 pm 230 r/min

50 C 4h ( ) (
10.68)

* # iF
PESES TS201.1 XEkirEES A N E4HS 1007-1032(2013)04-0382-05

Extraction technology of capsanthin from dry pepper
ZHOU Shu-dong™??, YANG Bo-zhi**?, ZHANG Zhu-ging®?®, CHEN Wen-chao*?®, DAI Xiong-ze***"

(1.Observation Experiment Station for Vegetable Science in Central China, Ministry of Agriculture, Changsha 410125,
China; 2. Hunan Vegetable Research Institute, Changsha 410125, China; 3.Vegetable Research and Development Center
of Hunan, Changsha 410125, China)

Abstract: With color value of capsanthin as index, dried temperature, sample size as well as chili powder size were thus
determinated. Response surface methodology was applied to optimize extraction technology through vibration. The main
extraction factors, such rotative speed, temperature and time used were optimized. Results showed that the best dried
temperature was 60 ‘C, and the optimal number of dry pepper was 20 while the most desired particle size of chill powder
was 380 pum. The optimum conditions for capsanthin extraction were as follows: rotative speed was 230 r/min,
temperature 50 ‘C, and time consumed 4 h. Proven experiments have indicated that extraction through vibration under
above-mentioned conditions is easy to operation with high extracting rate and ready extension.
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1 HFWORRIENIZNEESHERNEEKE
Table 1 Factors and levels of response surface methods
A( /(rmin™) B( IC) C( /n)

-1 150 40
0 200 50
250 60
1.2.4 3 FRIRF EFRBEE G IR
1.000 g 100 mL
3
2 HR55H
2.1 UHEHBEE
5 0.667
0.667 0.665 0.667  0.668
0.001 2 0.173%

22 EETHIEE
2
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Table 2 Color value of capsanthin of dry pepper with different

dried temperature

I'C 1%
50 10.79 0.53 491
60 10.62 0.48 4.52
70 10.02 0.42 4.20
80 9.02 0.40 4.43

3 10
5%
15
5% 20 25

20
®3 TRBHEETTFHHIEREN

Table 3 Color value of capsanthin of dry pepper with different

sample sizes

/ 1%
10 10.98 0.66 5.96
15 11.83 0.36 3.05
20 11.89 0.21 1.73
25 11.88 0.20 1.68

2.4 EEHHFEMMARKEZ
4
180 pm
830 pum
5%
380 250 180 um
3%
380 pm

F4 FRNEZETHHLIEREM
Table 4 Color value of capsanthin of dry pepper with different

particle sizes

/um 1%
830 6.50 0.36 5.54
380 8.74 0.26 2.97
250 9.14 0.25 2.74
180 10.04 0.28 2.79

25 EEIRNEH

2.5.1 ¥AZRELER
2511
5
50 ~ <150 r/min
150 ~ 200 r/min
250 r/min
200 r/min
200 r/min

*5 HMABRENFHMUMNERRREER
Table 5 Results of single factor experiment of optimum

extraction condition of capsanthin

I(r-min™) e /h

50 40 6 7.51
100 40 6 8.20
150 40 6 8.82
200 40 6 9.07
250 40 6 9.12
200 30 6 8.91
200 35 6 9.06
200 40 6 9.18
200 45 6 9.25
200 50 6 9.30
200 55 6 9.26
200 60 6 9.22
200 50 1 8.93
200 50 2 9.24
200 50 3 9.56
200 50 4 9.59
200 50 5 9.64
200 50 6 9.68
200 50 7 9.72
200 50 8 9.71

2512

30 ~50 CItf
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50 C
25.1.3 230 r/min 50 C 4h
5 10.68
3h 3.96%
4 h 4°h %7 EASROSTESNRERKNEEIRG
Table 7 Variance analysis and significance test of regression
F P
v AT 2E
2.5.2 rhE AR 7.760 9 0.860 16.67 0.0032"
6 A 0.340 1 0.340 658 0.0504
Y=-41.078 75 + 0.119 57 A+ 0.927 13 B + B 0.530 1 0530 1015 0.0244°
8.435 00 C—1.300 00x10™* AB—3.050 00x10 °AC— ¢ 0340 1 0340 666 00409
4. 3 A-B 0.017 1 0.017 033 05924
0.0187 50 BC-2.950 00x10" A°-8.525 00x10™° B“-

, . A-C 0.093 1 0093 180 02377
0.83500C*. 3{ Y A B B-C 0.140 1 0140 272 0.1602
C R*=0.967 8 A2 2.010 1 2010 3881 0.0016"

%6 MEEHMER FRMENF ~ 2680 1 2600 SLEG 00008
i C? 2.570 1 2570 49.75 0.0009™
Table 6 Result of response surface analysis
AC_ [rminY) B(_ /C) c(_ I 0260 5 00%2
1 0 1 1 10.27 0.240 3 0.080 822 0.1103
2 1 0 1 9.66 0.019 2 9.700x107
3 1 1 0 10.15 8.020 14
4 0 1 1 10.16
5 0 1 1 9.12
6 1 1 0 9.92 N~ o
; . . L ok 2.6 3MIZETRARIMR
8 1 1 0 10.17 8 (
9 1 0 1 9.62
10 1 0 1 10.03 )
11 0 1 1 9.98
12 1 1 0 9.68
13 0 0 0 11.54
14 0 0 0 11.68 a P,
15 0 0 0 11.49 *8 SMEMARREIGR
Table 8 Extraction effect of three extraction modes
7 (P<0.01) /(r-min) Ic h
(P>0.05) 12.592 4 - 50 4 8.67+0.69
- 50 4 9.03+0.57
230 50 4 10.56+0.36
0.23 3.87% .
3 HFHit5ihe
60
Design—Expert 8.0.7.1 T 20 380 um
233.71 r/min 51.71 °C 4.04 h 230 r/min 50 C 4h

11.12
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