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Optimization of Enzymatic Bioconversion of Yolk Cholesterol
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University Wuxi 214036 China

Abstract An efficient enzymatic process for reducing yolk using Response Surface Methodology

RSM  was developed in this paper. In which COD concentration and dilution rate were found to be
the most important factors influencing cholesterol conversion. Under the optimum operational condi-
tions incubation time of 14.15 h water solid ratio of 3.54 and COD concentration of 5.39 U g
about 85. 61% yolk cholesterol was reduced. After TLC analysis of the converted product
cholestenone was the only steroid like compound remaining which was a potential anti-obesity and an-
ti-hyperlipemia medicine.
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4 3
90 % 77
. Elkin
HMG-CoA 19% ~
38% 12 Al-Ankari-A 8
14% ~20% 3
Borges
2001 - 06— 11 2001 —10—-009.
G03-13

1978 -



556

20

? COD 4- -3
10 11 12 13
4 CoD
COD
pH
COD 3
COD
1
1.1
1.1.1 Bre-
vibacterium sp. DGC-007 C SIGMA
1.1.2 1.5g
20 g 7.5¢g lg 2g
0.2 g MgSO, 7H,O 0. 05 g FeSO, 7H,O
0.01¢g 0.1g pH7.5.
1.1.3
A 4 - 1 mmol L
6 mmol L pH7.5 25 mmol L
0.02% 7 000 U L.
B
0.826 g dL 4.26%  Triton X-
100.
1.1.4
1.2
1.2.1 COD 4°C
4% 250 mL 35C
200 r min 12 h
1.2.2 Box  Hunter
15
COD
Y =A, +SAX; +3A; X+ 2A,XX;
A() Ai Aii Aij Xi X]

SAS
NC U.S.A

SAS Institue Cary

1
Tab.1 Variables and levels for central composite design used

to optimize enzymatic modification of yolk cholesterol

1 0 1
COD Ug X 1 3 5
w W X, 3 5 7
h X3 9 12 15
1.2.3 COD 10 g
COD
0.05 mol L pH 7.5
50 mL 250 mL 37 C
200 r min 36 h 4°C 7000
r min 10 min
1.2.4
A 3 mL B 150 pL 37 C
3 min 50 pLL S min
3 min 1 cm 500 nm
1U 1 min 1 pmol
H,0,
1.2.5
Rong ' HPLC 1 mL
SmL  200g L KOH 70 C
15 min I mL 5 mL 60~
90 C 60 C 1 mL
208 nm 241 nm
HPLC HP ZORBAX C-
18 4.6 ecm X 25 em v v =4:1
1 mL min 208 nm
10 pL.
1.2.6 Ai-
hara !!
1.2.7 AOAC
18
1.2.8 2 COD
SAS
2
COD
pH
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COD
1 2 3
. COD
2.1 COD COD
23
1
15 12 3
2.
F 3
0.01 R>Ry o 3 Tab.3  Analysis of variance for the regression model of
cholesterol conversion obtained from the experimen-
1% tal results
3 P
F COD
3 1372.3 720.6%
3 131.96 69.29*
2 3 31.74 16.67°
Tab.2 The 3 X 3 factorial central composite designs and re-
9 1 536.02 268.9*
sponse values used to optimize enzymatic modification
of yolk cholesterol 3 L7771 0.841
2 1.403
X] X2 X3 (%)
R? 0.9979
1 -1 -1 0 52.66
1.1566
2 -1 0 -1 49.70
a 0.01
3 -1 0 1 57.32
4
4 -1 1 0 58.34 Tab.4 Regression coefficients of a full second-order polyno-
5 0 -1 -1 64.91 mial model for cholesterol conversion
6 0 -1 1 71.12 % T
70 b 64.37 A 74.61 -6.746°
&0 1 73.48 A, 12.45 14.11°
o b1 0 82.15 A 0.3075 5. 484
B 74.41 As 4.059 8.627"
Q
w0 1 83.94 An 4.588 11.065"
2o 1 0 77.11 Ay 2.680 6.727°
13 0 0 0 75.54 Ass 546 59340
40 0 0 74.39 An 0.4775 1.199
0 0 0 73.91 A 0.7250 1.820
T T T Ay 3.683 -8.882%

COD X1 T 0.01
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5
Tab.5 General composition of untreated and enzyme treated COD
yolks % 3 COD
COD COD
30.6%0.60 28.35£0.80
67.98£1.70 64.44+0.90 . RSM
2.34+0.24 0.32+0.09 14.15 h
2.07+0.05 2.50+0.07 3.54% COD 539U ¢
85.61%.
3
COD
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