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Optimization of Enzymatic Removal of Urethane from Hakka Mother Wine

Using Random Centroid Optimization Methodology

SHEN Peng', HUANG Min-xin', BAI Wei-dong'**, QIAN Min', ZHU Hao'
(1. College of Light Industry and Food, Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China;

2. College of Food Science, South China Agricultural University, Guangzhou 510642, China)

Abstract: The enzymatic removal of urethane from Hakka mother wine with acid urease was optimized by using random-
centriod optimization through random search, centroid search and optimal mapping of the random centroid diffraction
procedure. The optimal enzymatic hydrolysis conditions were found to be hydrolysis at 20.70 ‘C, initial pH 4.26 for 50 h
with an enzyme of 48.06 mg/L repeated twice. The urea content in Hakka mother wine after the enzymatic treatment was
decreased to (2.134 £ 0.024) mg/L. The urethane content in Hakka mother liquor after one-year storage was measured to
be (25.632 £ 0.017) pg/kg, which showed an 88.5% reduction compared to that without enzymatic treatment. Therefore,

the urethane content in Hakka mother wine can be reduced effectively by the optimized enzymatic treatment and the

consumption safety is improved greatly.
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Tablel Random search experimental design
Y T pH  IN#§i/(mg/L)  H[i/h (R
1 1345(13.5) 447 11.83 82.61(83) 2.24(2)
2 39.24(39.3) 4.01 28.06 61.85(62) 1.20(1)
3 22.56(22.6) 391 45.48 52.14(52) 1.79(2)
4 37.60(37.6) 3.67 17.12 62.14(62) 1.50(2)
5 11.06(11.1)  4.38 12.2 32.15(32) 2.89(3)
6 20.69(20.7) 4.26 48.06 50.12(50) 2.20(2)
7 821(8.2) 3.14 30.46 49.06(49) 2.29(2)
8  19.94(19.9) 3.98 38.27 71.37(71) 1.08(1)
9 1045(10.5) 4.93 38.75 76.46(76) 2.17(2)
10 13.21(13.2) 3.15 37.31 80.3(80) 2.35(2)
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Table2 Results of random search experimental design
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g 6 7 8 9 10
FEEB/mgL) 21341004 573610031 642140015 486310007 462740027
W PSRRI A T EHR G FORAE M. 45 BB NP + brik
#o Fhha~ j REAFAFSHLE R EFLE (P<0.05).

22 EOERRE R g

V4 BEATLA 22 B TG W PR N B o gk AT O
iz, ERAEORNE R G, HIH AR ER
AP RIS B iH(R3) . FD IR R LS R UK

£33  HEHOLBFRRBRT

Table3 Centroid search experimental design
a5 T pH JNEEE/(mg/L)  WFE/ BRI
1 15.02(15.0)  3.88 40.01 61.62(62)  2.16(2)
2 15.59(15.6)  4.13 36.36 58.23(58)  2.28(2)
3 15.15(15.2)  3.77 34.70 52.75(53)  2.30(2)
4 14.59(14.6) 4.12 34.99 51.99(52) 2.27(2)

e PG AREAR BRI A, R R E R B LR O AT
SRR RO 55 T BMER AT DY & TN AR BLS BEL B e oh
X S AT R AR I
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Table4 Results of centroid search experimental design

i 1 2 3 4
JRE S E/(mg/L) 3.23610.007° 3.451+0.010° 3.673+ 0.004° 3.638+£0.011°
W P S REEAFFMTHMEEXREPREN TR, Fa~d
REAF P54 2 18] 22 57 2 3% (P <<0.05)
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Fig.1  Optimal target mapping for enzymatic hydrolysis of urea
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Table 5 Optimal parameters of enzymatic hydrolysis and
corresponding urea content

REIC pH NlEE/(mg/L) WM RS RESR(mgL)

20.69(20.70)  4.26 48.06 50.12(50)  2.2(2) 2.134+0.024
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Fig.2 HPLC profile of urea
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Fig.3  Total ion current chromatograph of Hakka mother wine sample
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