B ETI A A198 A5
Korean J. Biotechnol. Bioeng.
Vol. 19, No. 5, 385-389(2004)

2 al EO AX SHAM
SHIE HEITEHI0IES] 84X S
— Hi Al oStk
HS2EQt OA! Z0idIo] &gt
e ges . Mol - TolyA - UoE - mEY - YA
sew-2zd - 'Ryl o e - MR - s g
Methsin ZHo|aciTe, 'Anns|aste, 2o gsistaste Sxnjoi e,
PRI, SolMchetm sistmstn), CHEx|cystn slstastn)
(B @ 2004. 9. 4., AHXj=Ql : 2004. 10. 23))

Enzymatic Synthesis of Sorbitan Methacryiate
- Effect of Reaction Temperature and Acyl Donor -

Gwi-Taek Jeong, Eun-Soo Park’, Ki-Young Byun', Hye-Jin Lee', In-Heung Kim*, Yung-ll Joe®, Hae-Sung Kim®
Yo-Soon Song?, Do-Heyoung Kim?, Hwa-Won Ryu', Woo-Tae Lee?, Chang-Shin Sunwoo', and Don-Hee Park'?
Engineering Research Institute, 'School of Biological Science and Technology,
®Faculty of Applied Chemical Engineering,
®Research Institute for Catalysis, Chonnam National University, Gwangju, 500-757, Korea
“Daehan Vaccum Co. Ltd.,, Seoul, 133-120, Korea,

*Dept. of Chemical Engineering, Yonsei University, Seoul 120-749, Korea
®Dept. of Chemical Engineering, Myongji University, Yongin 449-728, Korea
(Received : 2004. 9. 4., Accepted : 2004. 10. 23.)

In this research, the chemo-enzymatic synthesis of sorbitan methacrylate was investigated to optimize reaction conditions.
Firstly, sorbitan was manufactured by sorbitol cyclic reaction in the presence of p-toluenesulfonic acid (p-TSA) as catalyst
material. Secondly, sorbitan methacrylate was synthesized by immobilized lipase Novozyme 435 with acyl donors in t-butanol.
As a result of enzymatic synthesis of sorbitan methacrylate, the conversion yield reached about 65% in the condition of
initial sorbitan conc. 50 g/L, enzyme content 3% (wjv), molar ratio 1:3, reaction temperature 50°C and reaction time 42 hrs
using methyl methacrylate as acyl donor. Comparing with acyl donors and reaction temperature, the conversion yield reached
about 18, 65 and 80% with methacrylic acid, methyl methacryfate and vinyl methacrylate as acyl donor, respectively. And

optimum reaction temperature was 60, 50, and 50°C, respectively
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Table 1. Products and by-products from sorbitan with various acyl donors

Material Acyl donor By-product Product
MAA water

Sorbitan MMA methanol Sorbitan methacrylate
EMA ethanol -00C-C(CH3)=CH;
VMA vinyl alcohol

*Methacrylic acid (MAA), methyl methacrylate (MMA), ethyl
methaacrylate (EMA), vinyl methacrylate (VMA)
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Table 2. Analytical conditions of sorbitan methacrylate with HPLC

Detector/ Mobile
. . Flow rate  Temp.
Chemicals Column attenuation, phases (mLmin) (C)
wavelength (nm) (%%, v/v)
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Figure 1. Effect of reaction temperature on the conversion yield for
the production of sorbitan methacrylate with methyl methacrylate as
acyl donor. Initial sorbitan concentration 50 g/L, molar ratio 1 : 3
and Novozyme 435 3% (w/v).
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Figure 2. Effect of enzyme amount on the conversion of sorbitan in
lipase-catalyzed esterification with methyl methacrylate as acyl donor.

Initial sorbitan concentration 50 g/L, molar ratio 1:3 and reaction
temperature 50C.
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Figure 3. Effect of initial concentration of sorbitan on the conversion
of sorbitan in lipase-catalyzed esterification with methyl methacrylate
as acyl donor. Reaction temperature 50C, molar ratio 1 : 3 and
Novozyme 435 3% (w/v).
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Figure 4. Effect of reaction temperature on the conversion yield for
the production of sorbitan methacrylate with methacrylic acid as acyl
donor. Initial sorbitan concentration 50 g/l., molar ratio 1 : 3 and
Novozyme 435 3% (w/v).
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Figure 5. Effect of reaction temperature on the conversion yield for
the production of sorbitan methacrylate with vinyl methacrylate as
acyl donor. Initial sorbitan concentration 50 g/L, molar ratio 1 : 3
and Novozyme 435 3% (w/v).
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