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Research on extraction of apple seed oil by complex
enzymatic method

YU Xiuzhu*, ZHANGLI®, DU Shuang-kui®, L1 Zhi-xi*, WEI Zongping®

(a College of Food Science and Engineering,b College of Agronomy, Northwest A & F University, Yangling, Shaanxi, 712100, China)

Abgract : The paper focused on the study of extracting edible oil from apple seeds by usng complex
enzymatic method ,with the Qinguan apple seeds as the subject. Based on a single and orthogonal experi-
ment ,the optimum conditions were found as follows:the fragmentation degree <0.6 mm;the solid/liquid
ratio,1 8; the amount of complex enzymes(fibrinase:acid protease=1 1, m/ m), 0. 8%;the reaction
time,8 h;pH value 4. 6; detoxification time,20 min. Under the above conditions the extraction rate was
21.44 %. The result shows the complex enzymatic method has many advantages in improving yield and
quality compared with the traditional solvent extraction methods,and predictably it will be widely em-
ployed in oil-extracting industry.

Key word : apple seed oil ;complex enzymatic method ;technological optimization
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1
Table 1 Physcochemical properties some (71
components of apple seed o kg <0.9 r‘;1m ’
Components Content 2929
Kernel rate 681.4
Starch 55.6 ’
Moisture 101.6 !
Crude fat 249.0 ,
Crude protein 377.9 2 , ,
2.2 , 1 8 , )
2.2.1 1 )
, 0.6 0.9 mm , 18
, 0.9 mm
18 19

=3
5 S
I £3
=%
W
10 i L )
<15 <1.2 <0.9 <0.6 :
SR Ff 6% B /mm R
Fragmentation degree Liquid/Solid
1 2
Fg.1 HEfect of fragmentation degree on extraction rate Fg.2 HEfect of dilution ratio on extraction rate
2.2.3 pH 3 , (pH
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Fig.3 Hfect of pH on extraction rate Fig.4 Hfect of detoxification time on extraction rate
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, 3 AzB.CiDs <0.6 mm,
3 , 1 8, 0.8%, 8h,
, 21.44%
2 Lo (3%
Table 2 Lo (3*) orthogonal and the results analyss of complex enzyme method
|/ Factors
. | %
No. Al mm S c % . _D/ h Extraction rate
Fragment degree Solid/ liquid Added amount Reaction time
1 1(<1.2) 1(1 6) 1(0.8) 1(4) 17.75
2 1 2(1 8 2(1.0) 2(6) 18.30
3 1 3(1 10) 3(1.2) 3(8) 18.76
4 2(<0.9 1 2 3 20.39
5 2 2 3 1 19.33
6 2 3 1 2 19.83
7 3(<0.6) 1 3 2 20.08
8 3 2 1 3 21.44
9 3 3 2 1 20.10
K1 18. 27 19.41 19. 67 19.06
K2 19.85 19.69 19.60 19.40 > =175.98
K3 20.54 19.56 19.39 20.20
R 2.27 0.28 0.28 1.14

3

Table 3 Variance analysisfor Le (3*) orthogonal experiment

(

Sum of square Dearee of F
Variance source due to deviation 9 Variance Fvaue Sgnificant level
} freedom
from variance
A 8.12 2 4.06 33.83 Foos(2,4) =6.94 *o*
B 0.11 2 0.06 Fooa(2,4) =18.0
C 0.12 2 0.06
D 2.05 2 1.03 8.58 *
€ 0.23 4 0.12
Error
sum 10.63 8
2.3 4 ) ;
[10-11]
4
Table 4 Comparisons between complex enzyme method and the solvent extraction method
| % (g kg 1) /(mg- g% (25.4 mm ) (mg- k ,/1)
Methods Extraction rate Moisture and Acid value Color (25.4 mm cdll) 9 K9
. Peroxide val ue
volatile
Solvent extraction 17.3 0.15 0.15 Y70,R6.0 0.5
21.4 0.19 0.10 Y70,R5.0 -
Complex enzyme
<0.6 mm, 1 8,
0.8 %, 8h,pH 4.6,
pH 20 min, 21.44%
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