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ABSTRACT

The objectives of this research were to: 1)  screen, isolate, and identify the 

potential lipase-producing microorganisms from fat wastewater treatment pond at a 

poultry processing plant, 2)  investigate the optimum condition of microbial culture for 

lipase production, and 3) examine the efficiency of lipase-producing inoculum for fat 

hydrolysis in wastewater.

First, the solid and liquid samples were collected from a wastewater treatment 

pond to primary screen lipase-producing microorganisms for culture in palm oil 

medium (PM) and Tween 80 agar. Then, titration and spectrophotometric methods were 

carried out for the quantitative screening of isolated lipase-producing strains. Their 

biosurfactant production was examined by the hemolytic method on sheep blood agar.

The lipase-producing strains were identified by a molecular technique. Subsequently,

Plackett-Burman Design ( PBD) and Box-Behnken Design ( BBD) were conducted to 

investigate the optimum condition of microbial culture for lipase production. Then, 

scaling up lipase production was performed in a 5-L bioreactor and examined the 

stability of lipase at different pH and temperatures. Finally, the efficiency of fat 

hydrolysis in wastewater through lipase-producing inoculum was evaluated in lab-scale 

and pilot-scale studies. In the lab-scale study, 1-5 % of A. baumannii RMUTT3S8-2

inoculum ( liquid or powder form) was added to 10 L fat wastewater in 20 L tank and 

treated by a batch process. In the pilot-scale study, 5 % of A. baumannii RMUTT3S8-2

inoculum (powder in a gauze bag) was added to 150 L fat wastewater in 200 L tank and 

conducted by a continuous treatment process. Volatile fatty acid (VFA) obtained from 

fat hydrolysis was investigated by gas chromatography-mass spectrometry (GC-MS).
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The study found that thirty-one isolated strains produced lipase in PM and 

Tween 80 agar. The top five isolated strains of lipase production were quantitatively

examined by spectrophotometric analysis. The result showed that isolate no.

RMUTT3S8-2 provided the significantly highest lipase activity of 97.43 ± 4.29 U/mL, 

followed by RMUTT2S3-2, RMUTT2S4-2, RMUTT3S8-3, and RMUTT3S5-1, and the 

biosurfactant production was not found in isolate no. RMUTT3S8-2. Furthermore, the 

isolate no. RMUTT3S8-2 was molecularly identified as Acinetobacter baumannii and 

chosen to study lipase production. The optimum lipase-producing condition of  
A. baumannii RMUTT3S8-2 was peptone 24.49 g/L, yeast extract 33.82 g/L, and NaCl 

6.21 g/L. Under optimum conditions, the lipase activity of A. baumannii RMUTT3S8-2

was 216. 23 ± 3. 69 U/ mL, which was higher than in unoptimized conditions by 2. 2

times. Moreover, lipase production in the bioreactor was 16 % higher than in the flask 

scale. Lipase stability was above 95 % in pH value ranging from 5.0 to 9.0 at 30 °C.

The efficiency of fat hydrolysis using lipase-producing inoculum was examined. It was 

found that the highest fat hydrolysis was 41.94 ± 4.98 % at 12 days with 5 % of the 

powder inoculum under a batch experiment, and the highest fat hydrolysis was 79 % at 

22 h conducted by a continuous process. When the VFAs were investigated by GC-MS,

it was found that acetic acid was the main product of VFA in the batch process, while

acetic and propionic acids were the main products of VFA found in a continuous 

process. In addition, VFAs were the highest acids in the continuous process of fat 

hydrolysis using lipase-producing inoculum in a gauze bag.

Keywords: Acinetobacter baumannii, lipase, enzyme stability, fat wastewater, 

poultry processing factory
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���������������������������� !"#$�%���& ' ( !)$�*��+&),"-)$� .-�/��� !"#$�01(!)2)3 !)4.�45�4&6 .)7�84#,".!9!4#"& .!�#)( 8"�(&4-:7!)4.�;<�=>?@ABCDE>BAF�8(��*G+��:8).6�-"4)#"-�7 8!4&�8""-�7 H"$I�J�K?CBA>L$�,4#���M$�.4���N$�(���MO$�P4,��NMNM����O��Q��R���S:H4.$�Q��R���S:H4.$����RS4:& 8) $�T��/:2 &)$�+��/��U4- .$�V��W S44$�G��� & 2"8X & .$� .-�Y��/��� )$�0�&4-:7!)4.� .-�7S & 7!"&)8 !)4.�45�#)( 8"�54&� ((#)7 !)4.�).�-"!"&6".!�).-:8!&<�5&42� �.4,"#�Z[A\]ĈC@E[�LA_̂E@B?>A@[?[�Ẁa$I�K?CFA[C\F>A�bA>L@C_Ccd$�,4#��eMf$�(���Nee�N$�Y:6��NMNM����f��1��g��g#"8 .2)$�Y��h��Y-"H:.#"$�i��Y��124# )<"$�h��T��1#4&4-"$� .-�Y��Q��16:.H .2)$�0g84# !)4.$�4(!)2)3 !)4.� .-�24#"7:# &�7S & 7!"&)3 !)4.�45�#)( 8"�(&4-:7).6�; 7!"&) �5&42�74.! 2). !"-�84)#$I�j>?A@B?k?>�=kF?>E@$�,4#��O$�(��"MMN�f$�i:#��NMNM���aM��T��T��Y;-"#�Y3)3$�h��l��h#6 22 #$� .-����U��US)! 8$�0R42( & !),"�8!:-<�4.�24-"#).6�;<�.":& #�."!X4&H8� .-�&"8(4.8"�8:&5 7"�2"!S4-4#46<�54&�;"!!"&�(&"-)7!)4.� .-�4(!)2)3 !)4.�45�5"&2".! !)4.�( & 2"!"&8m�Y((#)7 !)4.�4.�!S"&249 #H #)."�#)( 8"�(&4-:7!)4.�;<�nC>EF]?Co[?[�8(��8!& ).�P�RplP�$I�K?C>EBE_d[?[�E@]�=cF?>\_B\FE_�K?CBA>L@C_Ccd$�,4#��N�$�(���M�a�f$�T <��NMNM���a���Q��R��+��-"�R &, #S49U4.q #,"8� .-�/��U4&# 7S9Q)& $�0Q)( 8"8� .-�;)48:&5 7! .!8�(&4-:7!)4.�;<�!S"�."X#<�)84# !"-�K\FrLC_]AF?E�8(�$I�KFEs?_?E@�tC\F@E_�Ck�K?C_Cc?>E_�j>?A@>A[$�,4#���$�((����uaO$�i .��NM�O���aN��v��T4$�Y��Q):$�̀��U:4$�w��xS .6$� .-�T��Q)$�0Y�.4,"#�!S"&248! ;#"� .-�4&6 .)7�84#,".!9!4#"& .!�#)( 8"�5&42�yE@BLĈC@E[�CFdsEA�(,��CFdsEA�wG�Mem�87&"".).6$�(:&)5)7 !)4.� .-�7S & 7!"&)3 !)4.$I�z{BFÂCoL?_A[$�,4#��NM$�.4��N$�((�����u�a�$�T &��NM�a���ae��i��Q4("3�|"&. .-"3$�T��G". )6"8$� .-�|��% #"&4$�0}L?sCo\[�CFdsEA�#)( 8"$� �(&42)8).6�).-:8!&) #�".3<2"m�;)47S"2)7 #�7S & 7!"&)8!)78$�(&4-:7!)4.� .-�;)47 ! #<!)7� ((#)7 !)4.8$I�~EBE_d[B[$�,4#���M$�P4,��NMNM���
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�	���������	������������������� !"#!"�!"$����%!&'()*+,�-./"*)01"!2�!"$�3!4()5�!33(336(")�14�789:;<=>?>??@A�ABC@=9DA��EF%�G�H0)+�+0I+�20'!3(�!*)0J0)5�0312!)($�4K16�+0I+�3!2)L4(K6(")($�403+�MN/$/O�41K�3)!K)(K�$(J(21'6("),P�Q>>R�7?BSD?S�9DR�TS?;D>=>U<,�J12���VW,�'����X�Y�,�Z'K��V�V������W��[��\(2/,� ��]0J!&!K,�̂��[!"$+0"0$(J0,�!"$����̂!/)!6,�-_0'!3(�4K16�̀Sa>C>D9A�?9bB9S�Zc�Wd�e312!)01",�'/K040*!)01"�!"$�'K1)(0"�!IIK(I!)01",P�fB>?989=<ABA�9DR�ÙaB?@=8@a9=�fB>8S?;D>=>U<,�J12���,�"1���,�''��WGgG�,�h!"��V��V�����G��i��h0,�%��_0,�N��j!"I,�k��l+!"I,�_��_0",�l��]1"I,�!"$�m��j(0,�-no'K(3301",�'/K040*!)01"�!"$�*+!K!*)(K0p!)01"�14�!�4/"*)01"!2,�K(*16q0"!"),�*12$L!*)0J(�20'!3(�MrB:̀O�4K16�'35*+K1)K1'+0*�sSaABDB9�SD8Sa>?>=B8B?9,P�ta>8SBD�uv:aSAAB>D�9DR�t@aBwB?98B>D,�J12����G,�''���VGg���,�[1J��V��G�����x��i��_0,����k0!",�%�L̂��j/,�!"$�y�Lm��m/,�-z+!K!*)(K0p!)01"�14�!"�1KI!"0*�312J(")L)12(K!")�20'!3(�4K16�{RB>C9aBD9�3'��j���!"$�0)3�!''20*!)01"�41K�q01$0(3(2�'K1$/*)01"�/30"I�h!)K1'+!�102,P�uv8aSC>:;B=SA,�J12���Y,�"1���,�''�����g��Y,�h!"��V��W������������K0#0,�%��%!#0)+,����Z��.!03!2,�!"$�%��N("#!60",�-tAS@R>C>D9A�3'��Nc�x�'K1$/*(3�!�)+(K61)12(K!")�!2&!20"(�20'!3(�H0)+�)K!"3L(3)(K040*!)01"�(440*0("*5�0"�'K1$/*0"I�q01$0(3(2,P�|�fB>8S?;,�J12���,�"1��x,�'���xX,�](*��V��������Y��Z��N13(�!"$�y�� (+!K0!,�-�K1$/*)01",�*+!K!*)(K0p!)01"�!"$�!''20*!)01"3�14�1KI!"0*�312J(")�)12(K!")�20'!3(�q5�tAS@R>C>D9A�9Sa@UBD>A9�ZZcV,P�fB>?989=<ABA�9DR�̀UaB?@=8@a9=�fB>8S?;D>=>U<,�J12��V,�"1���,�''��VGGgVxx,�h/2��V��������X�� ��F!6!"0,�n��z+1*&!20"I!6,�!"$�̂ ��%(&!K!",�-�K1$/*)01"�14�!�"1J(2�(o)K!*(22/2!K�!*0$0*�20'!3(�4K16�tAS@R>C>D9A�USAA9aRBB�/30"I�32!/I+)(K+1/3(�H!3)(�!3�!�3/q3)K!)(,P�}>@aD9=�>w�{DR@A8aB9=�~B?a>�B>=>U<�9DR�fB>8S?;D>=>U<,�J12����,�"1��G,�''��G��gG�G,�E!5��V�������Y���i��_0�!"$�y�Lm��m/,�-z+!K!*)(K0p!)01"�14�!�"1J(2�(o)K!*(22/2!K�20'!3(�4K16�!�+!21'+020*�0312!)(,��;a>C>;9=>�9?8Sa�3'��_m�LY,P� ẁaB?9D�}>@aD9=�>w�~B?a>�B>=>U<��SAS9a?;,�J12��x,�"1���W,�Z'K��V��V��
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