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Optimization of extracting process of waxes from cold—break apple peel
by supercritical CO, and analysis of the composition
LI Zhuo,GUO Yu-rong",YAN Yu-—pei

(College of Food Engineering and Nutritional Science, Shaanxi Normal University, Xi”an 710062, China)

Abstract: The extraction condition of waxes from cold —break apple peel by supercritical CO, extraction
technology was studied and the composition of apple waxes was analyzed by GC-MS. The optimum condition
of supercritical CO, were as follows:extraction pressure 35MPa,extraction temperature 50°C ,raw material
particle size>100 mesh,extraction time 1.5h. Under optimal conditions,the yield of apple waxes was 2.081%.
36 compounds of apple waxes were detected. Main ingredients were hydrocarbons and esters which account
for 41.44% and 37.41% respectively of all the detected compounds. Alcohols,fatty acids,ketones,B-sitosterol
and friedelin were also detected.
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Table 1  Factors and levels of orthogonal experiment
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Fig.1 Effect of extraction pressure on extraction rate
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Fig.2 Effect of extraction time on extraction rate
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Fig.3 Effect of extraction temperature on extraction rate
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Fig.4 Effect of raw material particle size on extraction rate
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Table 2 Results of orthogonal experiment

SRS A B C D FIWFE (%)
1 1 1 1 1 1.613
2 1 2 2 2 1.417
3 1 3 3 3 1.547
4 2 1 2 3 1.718
5 2 2 3 1 1.834
6 2 3 1 2 1.771
7 3 1 3 2 1.619
8 3 2 1 3 2.081
9 3 3 2 1 1.842
k, 1526  1.650  1.822  1.763
ks 1775 1777 1.659  1.602
ks 1.847 1720  1.667  1.782
R 0321  0.127 0162  0.180

R3 JiEAH
Table 3 Analysis of variance
BRI PR Bl ¥ F p wEM
A 0.341 2 0.171 17.031 0.001 ok

B 0.049 2 0.024 2.434 0.143
C 0.101 2 0.050 5.033 0.034 *
D 0.117 2 0.058 5.833 0.024 *

7 0.090 9 0.010
R ROR ZE 5 B K p<0.01 5 # 3K R 28 5 35 K Fp<0.05.
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Fig.5 Total ion chromatogram of SFE apple peel waxes
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Table 4  Composition of SFE apple peel waxes identified by GC-MS
et RBRTINA] Gmind gy 13k ey ST AR (%)
1 7.828 CHx0, 3 H—m— K 208 0.07
2 8.603 CiHx0, 3,7, 11-=HHE-1, 6, 10— B =430 1 iR 1G 250 0.08
3 9.556 CsH30 6,10, 14— = F3E-2— | F 5 il 268 0.07
4 9.819 CaH30, AROR TR TR DY e A e 418 0.08
5 10.521 CisHo0 WEHS-1,3, 5 (10) - = - 17wl 256 0.06
6 11.68 CooHs, 1-U-Z3ENHD -4 366 0.28
7 12.072 CoH3,05 15— 2559, 12—+ )i & FH g 310 0.47
8 12.132 C1sH:0, O—1- DU IR T Mg 282 0.32
9 12.951 CsHOs 1, 2— A ARIE H-ih 568 0.29
10 13.871 CrH0, 197s, 11, Je—+ )\ Jiie T 1 336 0.60
11 13.908 CH,,0, L AN 338 0.57
12 14.121 C»H,0, il iR 1 I 340 0.41
13 14.45 C,H30, P 3 2 7 TN T 322 2.52
14 14.484 C2H,0, T 7 T i 324 1.95
15 14.524 C,H3,0, E,E,7-1,3, 12— JUlk =)%-5, 14— i 294 0.55
16 14.704 CH,,0, LUK Il R -6 I PR T 442 0.58
17 15.144 CogHs, 3-LF-5-Q-LTH )\ 366 0.61
18 15.687 CHy0, 9, 12— )M IR T I 336 1.30
19 15.778 CyHy0, H ¥l R R T 352 0.52
20 15.955 CoyH50, il i TR LI 368 1.46
21 16.02 CyHo0, 2R 1- R - ek 386 0.65
22 16.076 CsHy0 81\ M has 1 266 1.50
23 16.489 Cx3H,0, 2- SR 352 0.90
24 17.144 CoH B R S 380 3.40
25 18.039 CisHy60, P SNl WA S A 386 2.40
26 18.165 CasHoo =+ 1 490 274
27 19.345 CaoHy A Juke 408 37.14
28 19.751 C3H740, TR b B g 562 1.01
29 20.245 C3He0, T TR T 466 2.30
30 20.89 CaHe 0, (Zs 2D =9~ 7SI TR~ )\ Wic 5 T 504 2.13
31 21.666 CoH,60, TR S T A R 398 18.71
32 23.51 CxHu0, (7, 2)———1,1"—[1,2-Z05¢ 3 [ CGEID -9+ )\ itk 562 1.57
33 25.017 CaHs0 B i I 414 4.28
34 25.982 CyH30g =D & B B 4B T 384 4.59
35 26.398 CrHu0, 24,25- A ED, 416 1.68
36 29.4 CsoHso AR 426 221
PA— Chem 2003376 :659-667.
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