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1. Sol-Gel
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4mL2 TMOS(tetramethoxysilane)ol &0.2mL¥} 5x02] 40mM HClS A& o] ¥l +f
datAl & Ao Foh 29 v o] NS 4°CE FZ AIZ1 ¥ phosphate buffer 1
mLS H7FA 713, bufferol] %91 g 3olAl(Candida rugosa) &< 1mLS H7MA71a 2
wRket 919] &S Celite 545 HA 1 g3 & 42 ths A20A 8% AxA711L
Al Bz A7 5 JolglE 2hrp Abdbel]l Yo gpsfsto] AR&FATH(L).
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A 37°Cel A 1A17F gtk & AHE Ay Foh FHlE g uolAl &RS HdA 7
resindl F7}stal o]& 37°C, ZOOrpm 2 shaking incubatorolA] 8|7 &<t &2
ot 9] &AE filtrationdt & TAl WsdR AA FIoAlE FAAHS AL
resindl LA} Al ZITH2).
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3. 849 g B4 9 A3S AL

a9 @A X p-nitrophenyl palmitate (pNPP) WS o]&3slo] ®A3 a1,
biodiesel®] #41L Gas chromatography= ©|-&3}e] F2418}¢tl. & hydrolysis W82
g2 A3 AFA LA FS 545t AArsi e, AFAARe] HdFEL A

A4S B3 A7 SR KSM 0065 WS &3ske] o] Fo] Ha A oA o= 33
o},
BxF 611 B : Titration volume (mL)
ACid value — XEXS. F : 0.1N KOH-EtOH concentration factior
S S : Sample weight(g)
g E

Sol-Gel ol oJste] gujolA|7t 1A A=A &lstr] $18te] SEM(Scsnning

Electron Microscopy)A A& Aol Hkth o] Apxle] 11783t 317] d€] Celiteb45
Aplelm @ EZ%o] Sol-Gel 1ASHE whzl Fo] ARKlolth. ARKOA & G 9Lkl
Celite Wl 14 3he 2uolA7t w55 = A& & 5 3

Celite545¢] 11783td g TolAlE AAEAS W G40 =S dolr7] fate] 2
54 el =& #HUbeto] AHAbs Aabske S s dsglth. Hydrolysis W&
A7 F YItotAlE Fete] Al AlEE S 6W REEE] At A3 Alghe] &
AgkEo] A5 WSl Hla] Aol FhashA] &drh. Sol-Gel Bl 3] agstel =3t
oAl = Zhatal whEol AARE RS w g TtolAl S RTF HAHA FRhow, gAY
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MAREO] Qoi = £& AFE 71A geH(Table 1.).

WD13. Omm 30.0kv x2.0k  20um

SE 04-0¢t-03 WD28 .4mm 25.0kV %2.0k 20um 04-0ct-03

Figure 1. Sol-Gel ¥ 93 A3} A5 o] SEM AHA

Table 1. Reuse of immobilized lipase for hydrolysis reaction
Hydrolysis Conversion (%)

2 hr 4 hr 10 hr
First reaction 49.5 72.3 98.5
Second reaction 47.5 71.6 97.7
Third reaction 46.2 69.9 96.9
Fourth reaction 43.5 69.8 96.8
Fifth reaction 42.6 67.3 95.5
Sixth reaction 43.2 68.2 94.7
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Table 2. Adsorption yield for different Table 3. Adsorption yield for different
lipase lipase concentration
Lipase Time Adsorption Lipase Time Adsorption
yield (%) concentration yield(%)
1 (hr) 99.4 1 (hr) 99.3
Thermomyces 10 (%)
] 4 (hr) 99.7 4 (hr) 99.9
lanuginosus
8 (hr) 99.8 1 (hr) 98.6
] 20 (%)
Bacillus 1 (hr) 91.8 4 (hr) 99.5
stearothermo 4 (hr) 96.6 1 (hr) 97.5
) 30 (%)
—-philus 8 (hr) 99.0 4 (hr) 99.3
) 1 (hr) 99.5 1 (hr) 96.2
Candida
4 (hr) 99.7 40 (%) 4 (hr) 98.1
rugosa
8 (hr) 99.9 8 (hr) 99.9
) 1 (hr) 98.9 1 (hr) 91.7
Candida
] 4 (hr) 99.3 60 (%) 4 (hr) 96.7
cylindracea
8 (hr) 99.8 8 (hr) 99.8
” —@- First reaction * . First reaction

—+— Second reaction
—W— Third reaction

30 + —+— Second reaction

’L Third reaction

60 +

40+

Conversion (%)
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Figure 2. Reuse of immobilized lipase by adsorption
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