239145

o < : @ o o o oy al
Jaguaenmnisineasiuidulgmddyluifagiy Feauneieraniazm
Aanslddsrlaaianndagiananafinnunuuds Taanisdnendoulugjastiudeuuilaq

o/ ¥

Fapwidatomunmmsiiiudasusiiyesfiuuazaiemeld Felassnsideiiaznem
ms‘h’:’ﬂex‘iaﬁﬁé’ﬂamﬁﬂﬁqumwslun'mi'}mL'ﬂuﬁawqaéw%’umuhﬁm?uﬁéﬂlﬂuﬁq
Uisenaudnlutesian TnenaseuldSanudaiomanisinems Wud wnau sudes
uazdsdralne wndudangessalailaansaiia Aspergillus niger (Lipase AS) Tng
wuladazgnadauuianeafoaiusyinanauilaald glutaraldehyde uazdl polyethylene
glycol wilusaafrsiadasnnlddueulaimds Tnadsz@ndninnissteazfiansanann
Aruausnlunisdalfidendessanatinunznan u@nmn‘ﬁﬂ'ﬂﬂnmmqmﬂu‘lﬂ‘}.ﬁlu
nsldiauladsiselunisndnlulefiaalnaldisalfitemsufieaneifindusendng p-
nitrophenyl palmitate LaZiaNIUAA Nan'wﬁn‘mwm’qu,naut.ﬂuﬁ'fmqn'fllmmmmiﬂme
s (60.59 %) uaziaululideuusagtmanzansanisn i isdesluledian 439.98 mg
g' v ilenmuriasesdangefimsnsaasianisaiiuds Sadneriladefiiianinauas
Ufuiudsrninatiadesiadss@ninwnisnsauazdnsnandntas ethyl palmitate Taeld
LEUNINARBIWLY 2° Full Factorial Design  man1sAnmanudamaruiduduaes

] o

glutaraldehyde  gmsndausadlailasiadangs wavszaziaarlunissisaliandnasia

o ar

sz@nBnnnissiteadneidedAnyni9ada (p<0.05) lunnasedn wudndnadauaesla

-i'-i-u -, 1

wasadanguiiesiladefe niavinasednsuaninges ethyl palmitate atnaildad Ay
V9EDA (p<0.01) uENANH  NuFIEA1ITNIIEAS AAENduTeY glutaraldehyde
(25%), Sndauasslanlasiadangs (500 U/g) wazsvazaatluntgeite (3 4alue) 1
seAnBnINNNSAsege (71.33%) uasdnsnandnies ethyl paimitate g9 (1,860.056 mg g
he)  aandvawavassnsidoutaslailadedangiidlsadss@naainnnsede uaz
Auannsnreseulnifluninsiitemsudfieanaifiadu Jeanliunssizaula
wasdeidnsdouraaaulnliaiangasing 4 AnwuRuda wanisAned Widudn e
sidclanlafishdoureaelnlradangufiadu funelilfls@vanmnissiaisduden
lunamsedu Lﬁﬂm?‘q’lmﬂaﬁé’mmdqwmmuhﬁﬁﬂﬁwqqtﬁuéu azmliianuginis

reslailasdalumasalfiamsudieamaifinduanas



239145

Agricultural waste is presently one of the most challenging topics, which is
gaining stern considerations during the past several decades since it has emerged to
be an invaluable source. Over the vears, a number of studies and researches have
significantly been addressed for the conversion of agricultural waste into the high value-
added and useful income-generating products. In the present work, exploitation of
agricultural waste as a biocatalytic support for biodiesel production was investigated.
Three types of agricultural waste such as rice straw, sugarcane bagasse and corn husk
were utilized as support for immobilization of Aspergillus niger lipase (Lipase AS). The
supports were covalently immobilized with glutaraldehyde using polyethylene glycol as
stabilizing agent. The fungus lipase was demonstrated a different level of immobilization
efficiency as determined by the comparison of catalytic ability of Olive oil hydrolysis.
Furthermore feasibility of the immobilized lipase for biodiesel production was examined
by transesterification of p-nitrophenyl palmitate and ethanol. Among the investigated
supports, rice straw was the most suitable support for immobilization (60.59%) and the
most feasibly biocatalytic support for biodiesel preparation (439.98 mg g‘1 hr'1). Once
the optimal support was established, effects of the involved factors and their interaction
such as concentration of glutaraldehyde, enzyme loading and time of immobilization on
‘immobilization efficiency and on yielding of ethyl palmitate was studied according to 2°
full factorial design. The results indicated that level of immobilization efficiency was
significantly depending on concentration of glutaraldehyde, enzyme loading and time of
immobilization (p < 0.05). On the other hand, yielding of ethyl palmitate was solely
counting on enzyme loading (p < 0.01). In addition, higher level of immobilization
efficiency (71.33%) and higher yielding of ethyl palmitate (1,860.05 mg g:f1 hi'") were
achieved when 25%(v/v) of glutaraldehyde, 500 U/g of enzyme loading and 3 hr of
immobilization were employed. According to the significantly influence of enzyme
loading to level of immobilization efficiency and catalytic ability of transesterification,

preparation of immobilized lipase with various ratios of enzyme loading was further

investigated. The results suggested that immobilized lipase with higher ratio of enzyme
loading trends to increase the level of immobilization efficiency. On the contrary,
immobilized lipase with higher ratio of enzyme loading could lead to the reduction of

catalytic ability of transesterification.





