unfads

»
L4

fos  mswamsuiauarms ¥ lananing@mitmed T ldtensuls gl i wiumagiisi
didlay 913d nonadod

TnssmsaeeiliRidasunlsy Tovdveamstiminenslutesdiu wu deshioulusenda
Fuelm ﬁ”'ai'il’x#auunuuﬂﬁ{i'urna%’Tu'lﬂéﬁwﬁm'lmﬂﬁﬁmi'umsuﬂsgﬂ'luﬁ'mmzii’ﬁummmq
dutugaeunsaundammaldifuensiinm wu nselwhuszeameiveniu Tnsanish
nuwul? 2 T hilssn wwefiSeisdalanlaidgnusnandstisduanh 10 daede o
fusnserheumwauy thadl uasshs wunfie s win gARdanIn 38 wilm Aaans
WivudouuinediduSnuvemsi wefidy T6 gniden'Bitenswdonlanta iileq
nnansandn lonladseenvenmad nfiga  muBuunfids 63 Jwerns 1 das @
Uszneudamintuznen 3% Tamiminafinms uasdadamiadiasniiTnustiens 0.25%
Tuensazauuawmy (0.1% Titriplex L 0.2% MgCl,, 0.04% CaS0,, 0.5% 10 mM ferric citrate
flSufio 7.2420 6 M NaOH) 7 65°C 24 $aTas ¥l igaddlon 7 05w uazTdsiu 9.4 un
wdoutulanlouendi® 2470 gilmlumnsazarwemisdouie Tanlailuondingugaiigungd
60-70°C unxiiey 6 way 1A 40°C 1 $aTwa hlfiend anaainndt s0% msswidia
wheensasmulanla@y 1 das ¥R lawam 7.02 niu Feiluendifmde 90.01%

Tuilees TanlaldgnviiifuSqnidaenoduiives Sephadex G-100, affinity thermopre-
cipitation @9t Eudragit-Cibacron blue uazszumfmaai’gnm nnﬁm?qn%(ﬁ"wsznnﬁmm
g 2 szun deritesiiu Fald 7% PEG - 7% Winnau uay 7% PEG - 7% (KH,PO -K,HPO,)
Wi lanlauiand o101 uneiinariae 69% ?a?ﬁfxﬂuﬁﬁﬁﬁqﬂumsw 333 laulen3-
qnitaalumga 15,400 aadu Truiluen@dngega 70°C uarfiey 6 uenddanaa 20%
wianniui 70°C 2 $alus nrsAnmss s neameiRnsuuazien Twladadolanky
wud lawle Candida cylindracea a3e  lanle Pseudomonas Jfluorescens f33 uay Lipozyme
Ueihnsdanh 5-10% ashueuledads unzmaldfvhasasdan i idwansaveenmes
wudu Tantaduuas TanlruSamivinuuaiie T63 gﬂm‘?a‘uu%‘laﬁﬁauﬁ%ﬂ%ﬁhmﬂzﬁmﬁa-
weamesi lanoameHnsuuaziem Iulads wandadi idnd 10%  msiSyinveusame?
Tao GC-MS Wurduom Tuladaveniniumyi W i eRawamedves i manwiadion Tofen
LATEAUIIN ﬂ'ufus‘ﬁiﬁlﬁﬂﬁ"lﬁmﬁNﬁmaamﬁma%mnmsLﬂﬁﬂu‘tfﬁwgﬁuu‘lmﬂmmuuﬂﬁ-

4
3 763 gt AasveResd Sunljsmandavesmaednrlanauaznandansdunnevieamedlu
Tnsamisuluenna




ABSTRACT

Title Development of Production and Utilization of Lipase from Thermophilic
Microorganism for Conversion of Fat and Oil

Author Pawinee Kanasawud

The aim of this project focus on the utilization of the natural resource such many
hot-well in Chiang Mai in order to isolate the thermophilic bacteria producing lipase for
the conversion of fat and oil from the waste of the sour pork industries to the higher
valuated compounds such as fatty acids and its esters. This project planned for 2 years.
In the first year, lipase producing bacteria were isolated from ten samples of soil and
water collected from the hot-well of Teppanom, Papae and Fhang. Five bacteria were
selected from thirty-eight isolates by the comparison of bluish-green zone on agar media.
Bacteria T63 was chosen for lipase preparation since it produced the highest
extracellular lipase activity. The cultivation of Bacteria T63 in one litre of medium
containing 3% w/v olive oil and 0.25% of yeast extract and tryptone each in base mixture
(0.1% Titriplex I, 0.2% MgCl,, 0.04% CaSO,, 0.5% 10 mM ferric citrate and adjust
pH 7.2 with 6 M NaOH) at 65°C 24 hours, provided 7 g wet cell and 9.4 mg protein with
2470 units of lipase activity in cultivation medium. The activity of lipase was maximum
at 60-70°C and pH 7. After keeping at 40°C 1 hour, lipase activity was decreased more
than 50%. Lipase powder of 7.02 g was obtained with 90.01% activity after
lyophilization of one litre of crude tipase. '

In the second year, lipase was purified by a Sephadex G-100 column, an affinity
thermoprecipitation with Eudragit-cibacron blue and the aqueous two-phase. The
purification by the two systems of the agueous two-phase in consequent : 7% PEG -7%
dextran and 7% PEG - 10% (KH,POsK,HPO,) resulted a purified lipase with
purification fold of 9.1 and 69% vyield. This method is the best among the three
techniques. Purified lipase possessed molecular weight at 15,400 daltons with the
maximum activity at 70°C and pH6. The activity was decreased to 20% after incubation
at 70°C for 2 hours. The study on lipase-catalyze esterification and cthanolysis by
immobilized Candida cylindracea lipase, immobilized Pseudomonas Jluorescens lipase
and Lipozyme indicated that 5-10% water added to immobilized enzyme and the using of
co-solvent could be enhanced the esters yield. Crude and purified lipase from Bacteria
T63 were immobilized on celite before using in ethyl ester synthesis by esterification and
cthanolysis. Less than 10% yield were obtained. The identification of ethyl ester by GC-
MS indicated that ethanolysis of lard yielded ethyl esters of myristate, palmitate, oleate
and stearate. Therefore, in order to obtain the higher yicld of esters from the conversion
of lard by lipase from Bacteria T63, the improvement of lipase preparation yield and
ester synthesis yield will be needed for the future project.




