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Academic Year

Isolation and selection of fungi form soil for lipase production
Miss Prabhakorn Tohabaisen

Miss Pattiya Namfar

Miss Sirinthorn Pensuk

Applied Biology

Industrial Microbiology

2006

Special Project Advisor Asst. Prof. Aree Rittiboon

Lipase constitutes an interesting class of enzyme with many biochemical applications.
This research was done by selecting fungi from seil that can produce lipase and can use Jatrepha
curcas oil as a carbon source. We selected fungi from soil by the spread plate method on selective
media in order to detect clear zones and to test the efficiency of lipase by measuring the diameters
of the clear zone. Enzyme activity can be determined by spectrophotometer. Sixty-four fungal
isolates were selected and isolates could produce lipase. Among the 31 isolates, there were 18
that could use Jatropha curcas oil as a carbon source. The isolate S 1546 and the S 1649 could

produce highest lipase with the diameters of clear zones of more than 10 millimeters. They had

Abstract

lipase activities of 0.7946 and 0.7747 unit/milliliter, respectively,
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wulal lalaauisondaldlunuafiGe dad uag 51 (Mahadik  uazAme, 2002)
ﬁ’qadwaqﬁum‘%‘ﬁﬁwﬁﬂmu"lcnu“lmﬂﬁﬁ'\mﬁﬂﬂumsNﬁ 2.1 esuduumaaen lnllanlaiia
figa unzgmiunldodraminlumagaamnssy Taunwizlugaamns 5101113 (Mahadik
HATAME,2002) Feidaansondaenlwilanla'ld 5y Georrichum,  Penicillium,
Aspergillus, Mucor, Rhizopus Wa2 Rhizomucor Hudu (Cardenas liazaie, 2001 ; Tan HAZAMY
. 2003) Beanansonaaenlai lan)a 18un Candida uag Yarrowia lipolytica (Tan NazAnE,
2003 ; Fickers uazamy, 2006) idudu nuaiisfaunsondaoulsilanla 14us

Pseudomonas, Bacillus \\Q¢ Staphylococcus Hudu (Jaeger Lae Eggert , 2000)
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Bacillus

Staphylococcus

Lactobacillus

Streptococcus

Micrococcus

Propionibacrerium

Burkholderia

B. megaterium

B. cereus

B. stearothermophilus

B. subtilis

Recombinant B. subtilis 168
B. brevis

B. thermocatenulatus
Bacillus sp. THI-91
Bacillus strain WAI 28A5
Bacillus sp.

B. coagulans

B. acidocaldarius

Bacillus sp. RS-12

B. thermoleovorans 1D-1
Bacillus sp. ] 33

S. canosus

S. aureus

S. hyicus

S. epidermidis

S. warneri

Lactobacillus delbruckii sub
sp.bulgaricus
Lactobacillus sp.
Streptococcus lactis
Micrococeus freudenreichii
M. luteus
Propionibacterium acne

P. granulosum

Burkholderia sp.
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Pseudomonas

Chromobacterium

Acinetobacter

Aeromonas

B. glumae

Pseudomonas sp.
Pseudomonas sp. KWI56
P. mendocina

P. putida 38K

P. glumae

P. cepacia

P. fluorescens

P. aeruginosa KKA-5

P. pseudoalcaligenes F-111
P, fluorescens MFO

C. viscosum

A. pseudoalcaligenes

A. radioresistens

A. hydrophila

A. sorbia LP004

31

Rhizopus

Aspergillus

R. delemar
R. oryzae

R. arrhizus
R. nigricans
R. nodosus
R. microsporous
R. chinensis
R. japonicus
R. niveus

A. flavus

A. niger

A. japonicus

A. awamori
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Penicillium

Mucor

Ashbya

Geotrichum

Beauveria
Humicola
Rhizomucor

Fusarium

Acremonium
Alternaria
Eurotrium

Ophiostoma

A. fumigatus

A. oryzae

A. carneus

A. repens

A. nidulans
Penicillium sp.
P. cyclopium
P. citrinum

P. rogueforti
P. fumiculosum
P. camambertii
P. wortmanii
M. miehei

M. javanicus
M. circinelloides
M. hiemalis

M. racemosus
A. gossypii
Geotrichum sp.
G. candidum

B. bassiana

H. lanuginosa
R. miehei

F. oxysporum
F. heterosporum
A. strictum

A. brassicicola
E. herbanorium

O. piliferum
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Candida C. deformans
C. curvata

C. valida
Yarrowia Y. lipolytica
Rhodotorula R. glutinis
R. pilimornae
Pichia P. bispora
P. maxicana
P. sivicola

P. xylosa

P. burtonii
Saccharomyces 8. Hpolytica
S. crataegenesis
Torulospora T. globora

Trichosporon T. asteroides

uond luNode Streptomyces S. fradiae NCIB8233
Strepiomyces sp. PCB27
Streptomyces sp. CCM 33
S. coelicolor

S. cinnamomaeus

#i11 : Sharma WazAME, 2001

2.4.21 MIUATIANIBMIGANAUNN

dumishinsevnenssuvousulanllawalauld p-nitrophynyl ester U@z aliphatic
cycle Rile18THe1391 laurate palmitate M30 oleate (3191PN131H3UNAI5ATAI p-nitrophyny]
ester T CH,CL, 100250 fa@Tuard Tamhnsazmoit 14 20 TuTns@nsuniSonsluivlwedi
s2noudan Tris-HCI (Fiow 8.0) anndudu 20 fiad Tuard Nact anududu 150 Hadluand
UaE Triton X-100 anudududovay 0.01 1hd0d1afidenisinsed 20 lulasansuniy
safumsazaeduansa 0.2 Jadans uluIasinan 96 vigy Unfigumgd 37 ssruvacion

W 30 WP (R p-nitrophynol uaziitliSadunsesmnIns TWlnlinenu1duragansi i
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Tomafinuornay 410 wiTuwes Tasl¥uuasanysiaoneulesd (Gilham uag Lehner,
2005)
| 4
= a o o o 9
mswssumsazawdimiumsfansganiuuassznaudiy frsazawaifiiiy
(@1502078 A : 9152218 B 8a31au 1 : 9 YSues : YTuas) 2.4 indans uazansazaiy
ou'lesf (e3aza1u A fie 30 Tadnfu p-nitrophenylpalmitate (p-npp) 1u'loTaTnswiuea 10
=y a0 LY (
fiafdns asavane B Ao Womaiiives KH,PO, e Na,HPO, A1widudu 0.05 usinen
ey 8) 100 lulnsdas iomstumsazawonauigunall 37 esruradoa dunar 15 wid
o Y a = = 4
mmsianmseanfuuash 410 wiluwas 1 gilavestenssuvesew el As 11ulns luaves
= A oa o o oo s aa ot 4
p-nitrophenol  dasziiavInnsilfitoves 1 iaffasvesmisazaioou luaeurd
{Katsivela Lazne, 1995)
2422 MTimszvmemsinmsa
= I3 L o e
A1sazarunzninis Inmindsznoudls arsasatmeu sy 2 dadans Woma
Y o = o o= oAan : LY
1iviWo$ (KH,PO, 50 Na,HPO, fito% 6.0) A7nududw 0.05 ussuoa 2 daadas uaziiu
uznen 1 iadaas dimsazaenauuiuiigungil 37 esrwarioa ifuaal 30 wil wasii
M3SIYEIN 240 50UABUIN BYWABLTOINABA 30 WIHIvBIMTY WoATY 30 WITingamsii
= ey, o = o an = ar [l s
UfATervesou o laudy 20 Dadansveueniuea : osdlau dasidan 1: 1 (W5nas:
-~ o ar = - a ng ~ o
Y5195 mdSuimnsa liudassiiavu Taons Inimsadae Txdon leason lod aaw
4 @ e a
[t 0.05 ussuea WNSENIUAINDY 10.4 (Gilham UaY Lehner, 2005)
1 giinvsfnssuuoaeulal fie 1 lulas Inavesnsaluiudasyifiasinnisii
= e a8 aa ) o~
UAsu1ves 1 addesvesmsazaiweu lainoudl (Gilham sazanz, 2005)
o S o ooy o
Sarda 418¢ Desnuelle (1958) p31wisnenssumsvinlfiserlalas ladausaou Tl
lafg 1o 3 zwd t =S !wtg (%) o PR
Tala biléduegfuarmududuvesasiduiisssdiufior uadiluediussauvesdiadui
b ¥ [ b
agsznIesosAnvonimaziiiy meemsinlgitoenfaduninudl (Katsivela uazaus,
1995)
3 d r
24,23 mawaszvilBnansaludiv
= o (= ) 3 M o Al ) ada vd‘ns
Mg zHlSun lvduntiould fie 33 Tasun Tans i dailuisansa lusiufifiadu
Tavase 21315091 14N AWULY 1Y thin-layer chromatography (HunsmidSunaunsa lviu
vinlasndyelsadsondnnisTannuruuniu nsaefiduasnsisosuas gas
d omsda = = o = o
chromatography (w3t filianulagaannsousnsilaveslulundwelsa landwelsa uas
lasndrelsd 14 arsazaeninggiu RiFlumsuSoufomsu tridecanoylglycerols M1z

dnsumaiiiien lod lana 'lﬁ’qﬂg 1az high performance liquid chromatographyn (HPLC)
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dunswinenssuvoseu vl lawalnu1d p-nitrophynol palmitate (HuFUdATN AW1TOULN
gsnanszensa luiudaszuas lnsndesoariing1e q 14 (Gilham uazamg, 2005)
2424 mimTzinsGeumigosimaun

or =} o o W o J o oo -
HumsiansSeuaaigeasaaudvowiaduainfeiy Tavmainlgasonund

AUFITBUAATE 9 19U 1,2-diol-eoyl-3+(1-pyren-1-yl)decanoyl-rac-glycerol 11 4-methylumbelli

¥
1o 3§ = A

ferone 1iludn uA3siNYeds fie a111v'imwqmﬂuﬁﬁumﬁmdnﬁ?msmﬁ"lﬁ' (Gilham g
ARY, 2005)
2425 M3BanzimaRaasae

MM I UAT1E 10038 Thin-later chromatography Tas15uruGan9a 60 F,, (type no.
5554; Merck, Darmstadt, Germany) Y119 0.02 4afuns CHCL : 9z lau 6as 101 94 4
51103 : YSuas Auszuy waz weavi-unneansadaiain ifuaisasinaey (Katsivela
waznuy, 1995)
2.4.2.6 miansedlasaiamslung

wlaTae 'H uag °C —nuoclear magnetic resonance HAZMITANTIZHT 2N UVDS gas
chromatography L1712 mass spectrometry
2427 MsMNIHTITS (Katsivela (iazAaIz)

=Y

o o 3y o pui = ar
wraalenvziildudalagiiniseungungil 105 seeewalyod wWhiaan 48 5214

a4
] ¥
o/ Q

a =y o o n’: o o 4 °y LY W
udniwiangungiiluedianes sindulvhimsduiminiennimidnuds msmdan

mansgdumizgega (i, ) M1 ldnn

p = InDW;-1n DW),
ti—1ty

»
L4

DW Ao ilwmiinude

I

v

t, fie rausudulumstu (a1 o)
t, Ao i ldlunisiiy

2.5 msannmswaaewlsilanaandesn

Cadenes UazAML, 2001 Idvmsinymsiasadosunendmon e lanle Tavld
9113 2 gAsAe HI 1szneudau Bavadadovas 0.5 1waIn-llInu (bacto-peptone) $ouns 3
KH,PO, ¥ounz 0.1 NaNO, Souaz 0.1 MgSO, $0ung 0.05 wazihumznon fevaz1 Usinms

Ao1lSans uazomsgas H2 1lsznoudan ullsiundes Seens 7.2 ng Tae $ouay 2 KH,PO,
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»
§owaz 0.1 NaNO, $ouaz 0.1 MgSO, Sovas 0.05 iazriniuwznen Sevazl Suasaelsiag

= - -:f 4" o = - ii] [ ar
AIUAUNIDEN 7.2 DYAFDIINYWUH NN 28 o asremAunaT 3 1u "lﬁ’fwﬁﬂam‘sw 2.2

' » 1’
19199 2.2 Aenssuveuey laxl lanlayiin/dadans) vinesifivhnisiny

L‘T:ﬂi'l ﬂmmﬁyu»u‘f?a ﬁi]ﬂ'i'illlﬂuvl“]fﬂﬁlﬂﬁ
hshuznen tributyrin

Acremonium murorum H1 0.72 5.18
Monascus mucorodies H1 3.02 4.31
Monascus sp. H1 2.35 2.37
Arthroderma ciferrii H2 1.43 1.89
Fusarium poae H2 0.93 1.47
Fusarium solani H2 0.60 1.25
Fusarium oxysporum H2 2.83 5.70
Penicillium chrysogenum H2 0.64 4.68
Ovadendron sulphureo-ochraceum H2 4.33 6.10

= or [ t oo i o ¥ t
mnﬂuwu%w’l’uuﬂﬂﬂﬁmu N ?f‘]Jﬁmiﬁﬁ1%1ﬂﬂ’lil?!0%t‘§ﬂi'lﬁ 211171 P)ﬂ‘l‘iﬁ‘:"‘l\'i
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»
Orlando Beys Silva ttazaaig, 2005 Tavanisanynmsadiaen Iy lanlaeindos

Metarhizium anisopliae 19gasominilsznoud o nglad Sovaz 0.2 1w lau fovaz 0.5

» ]
K,HPO, $ounz 0.1 Mg80, 5vaz 0.01 Taslninfusinunaseinee menfFoumisunsaia

ullanladmisied 2.3 Aese iy 7.2

’ L ¥ Ed »
M9 2.3 wannlsuranhiufinena1adulums@uadie Mearhizium anisoplice HINTIY

wpaon fani Taler
unag lyshy fenssuvaaeulailanla gilama.)
Babasu oil 2% 3.30+0.89
Olive 2% 4.25 +0.69
Sunflower 2% 423 +0.34
Lineseed 2% 2.72+0.06
Soybean 2% 426+ 1.18




e luaiu Aenssuvaueu land laula (giiama.)
Corn 2% 3.45+0.18
Cotton seed 2% 2.51+0.61
Canola 2% 2.17 +0.16
Rice 2% 448 +0.63
Palm 2% 220+ 037
Pig fat 2% 1644035
Sesame 2% 3.51+0.78
Bovine fat 2% 2.57+0.72
HSF 2% 3.51+1.00
Sunflower 1% 1.98 -+ 0.75
Sunflower 2% 393+ .53
Sunflower 3% 497 4+ 0.54
Sunflower 4% 427 +0.65
Soybean 1% 4.90 + 0.63
Soybean 2% 485+ 1.18
Soybean 3% 394+1.21
Soybean 4% 320+ 1.04

HSF : hydrogenate soybean fat

»
INNAIIUITOVDS Orlando Beys Silva laznate, 2005 wums Iduvaainiulums

L d ¥ 1) [
Ro0¥031 M. anisopliae Avnafui i fonssuveson Il lawlan il wandradu lUdo

2.6 &ryen
1o cadl = o r . o A A 1Y

aYyAilFen19InuINans 1 Jatropha Curcas Linn. iWuiefisgluaszga Tdoanin

Euphgrbiaceae wHiduanufuajuas JamBe Nudu vymufuniu Weodeu Tudulznds
ar L ] 9 ] ] 2 A“ - =
vzoy uzvintlon dovauthu vudiuazienmsvarsduuendt fludsiudiosvesawin
= ) s/ L ar a1 10 - =
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A1 fim MamiioFondi uzvad vedd uzlve mans uesnifisaunileSundt usw nie d
nana nSe wilnw manaiauSendt aydt ayund aaead aasalng dwvasa nnla

Fend1 wume uzyane auswdondt nuunag 1819
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lufidienn 2-7 100 eentluge egasiwenvesdudeniedadiesonasnudezisuuansenna
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Tmi dieluSuunnezoenaendniiuetfiforliissuim 2-3 ass dangnia waflugnnaus
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frlvasau indounadanmtuniddivatona nagrunnaziludivies dvinluinuwa
o Ao ' 3w = & -] L] '
Tusafinavznauiiiuddwazsnasiu dmaiimwiuwiazsendudusoussl aelu
= ¥ - ] v 4 o D2 Age a A 4 o '
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»
fndFunanihaiuiosas 30 - 35 (Inins, 2530)
d d o
2.6.2 gaaniamaniiaziand uazenilsznouninluiiu
aran 1 =l <~ o P ' a
Aaandamunil (13190 2.4y unzRand (M3199 2.5u0resAsznauvesnsa ludu

s : as 2] 19
(519N 2.6) VOIUTHUTINIHAATYRAT
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Fn‘ﬂﬂﬁ 24 qm’cmnﬁmmﬂﬁumumumnmaﬂﬁum

Properties Value
Acid value 2.13 mg KOH/g
Free fatty acid {as oleic acid) 1.07%
Peroxide value 1.31 meg/kg
Iodine value 97.17 g Todine/100 g
Saponification value : 189.87 mg KOH/g
Calculated saponification value 184.05 mg KOH/g
Unsaponification matter 5.01%

47 : Srivastava (DY Prasad, 2000
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Properties Jatropha oil
Viscosity at 300C (Cst) 46.6
Density at 150C (gfcm3) 0.903
Sulfate ash (% by wt) 0.0078
Total glycerol (% by wt) -
ﬁﬁﬂ : Banerji LIGiZ MUY, 1985, Foidl tayaml, 1996
M 2.6 mﬁﬂszﬂawmﬂsﬂ'l'uﬁ'wmtfﬁumnmﬁﬂmjﬂ“']
Fatty acid Joun
Palmitic acid (16:0) 14.66 + 0.17
Palmitoleic acid {16:1) 0.82 +0.02
Stearic acid {18:0) 6.93 +0.02
Oleic acid (18:1) 42.36+ 0.48
Linoleic acid (18:2) 35.21+0.56
Total saturated fatty acids 21.65
Total unsaturated fatty acid 78.39

1 : Openshaw, 2000
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o :’ L - w ¥ oar w % g/ 4
Llﬂ\'lllﬂﬂﬂ'ixu‘]ﬂﬁﬂtlaz 50 TIAUMNALTINT B 1NL'JN'JUTJ‘531JTEH 7 I UaIYaonlaAIoY
:’ o 5! b
az 100 sathmadmsodu Uszunn 10 Tu awnsatnuilgnlunlasldios

S & A
3. MIWIZIRYIUBDIYD

2.6.4 mslilszlavivosayd
daua1s q vesduaydannsebwnlflszToniidnatoedis (31U 2.309u dw
o = o i o =3 ¢
ayulws 15 lunazwde udTsaRavils Hudu Aauazaiumas nlden Auuazlundernsiia
al o g o o = d 1 | ]
Ui SnpInszenvn udieuna uasudonisindadaoen waaligniilusiaiveiiuswa
' ' A - - 1 o - o Y ‘oo
gounNaaon  eonzmiziisnssneudmudauuaiduraiu i lfenfounazdioies
o P o . ] ¥ o . '
w1z huuaaszliais curcin phytosterols LA resin Tunazwenduliens steroidal saponin
¥ as o 1o e [ S 4
uenvndasadaninuaatazluayddilina lumsdediumsniyuosres wuas wozi¥os
V19%1ia 16 (Gubitz LA Mittelbach, 1999)
latropha curcay

-Erosion control  -Fite wood
-Hedge plant  -Plant protectant

¢ ] =

Frdts Leavey Latex
-Developmend of Eri Silkworm -Wound healing Protease
-Medicinal uses (Curcain)
-Anti-inflammatory substance -Medicinal uses
¢ T
v
Seeds Fruit hulls
-Insccticide -Combustibles
-Food / fodder -Green manure
(non toxic varieties) -Biogas production
I
v v v
Sced of] Sced cake Sced chells
~Soap production -Fentilizer -Combuslibles
-Fucl -Biogas production
-Insecticide -Fodder
-Medicinal uses (non taxic varieties)

51 2.3 msldfalsz Teminindausng vesdumjs

#11 Gubitz 18z Mittelbach, 1999
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(hydraulic press) H3BIAFOISANLANG (screw press) Aauanaslugili 2.4 sz ldhiiunlszana
mauondanisiee I inunmieresiuiuusdaild  §119us ssagesz1dini
s i desTigunimanas  dlesvinanuiouiinasues s w§ATuuatieeds
ylhinhudeudulddtu dnfumsiusao i 18 2 vuu e matusalaoidussdugs
welWIdihiunn niemsiiudauuudaos sdudion  udSaafeibiufimdeluninde

fwmsiazay

. ‘ o - -
31U 2.4 InFosanainiuaid

i : http://www.rae.mju.ac.th/Exténsion/paper sop/index.htm)

2.6.6 nﬁuﬁ'nﬁu‘ﬁmjm

s arieni uiummiie s nfon g o Taiam Tamiahlin 14 Tas

L nnadeluvessfianatan | 550 alkaziien wiTadadwdaihazae
asidoudimes oz 1drhiudonns 3496 0u@ns uie/don iasFosas 54,68 nifiowsia

2. msdiadaszuilensesn s ié il ziadonat 2530 inhfuandialunn
fovaz10-15

3. msadadatssiusanarasdd ks fovas 2530 Tinfuandialumn
Jovaz 10-15

msadeiudI03ER 2 uas 3 srdoniudnageinnaundl @mdeslud &
ueralugaldi 2.5 wiquwenan i liunwiou Tasmniminuan e Winiudigeunou
i undosada e linsadminiunss i 18 iwiu it 180nns adaszdonilnsee
dwarmlsneon nienelianaznounouin 114 ﬁ'n]”u'?;'lﬁa1nm’sﬁﬁaﬁ°’quﬂm1ugﬂﬁ 26
aunsnldfuniosoudamaiiinuasni 19ed 1dias Tas ludoaldriuriasunaudn Fuil
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31 2.5 dnvazdamsmminnadeiniv

nin: http://www.rae.mju.ac.th/Extension/paper/sop/index.html

q1hii 2.6 ﬁ"lﬁum,jm

UE http://www.racimju.ac.th/Extension/paper sop/odex.html
2.7 yiniuaean Az
2 >
asntlsenouvesnia lvduvesiniun uas U A91319 2.7 uazynaveningu

a e @ -
ﬂ"l'IJﬂzTl-llk'ﬁa’ﬂ!ﬂl‘itﬂﬂﬂ'ﬂi’)lﬂiﬁ‘lﬂlﬂu AN 28

M990 2.7 oamilszneuveensa lyiiuse s iues u

Fatty acid : fovay
Palmitic acid (16:0) : B 4.0-9.0
Stearic acid (18:0) B 1.0-7.0
Oleic acid (18:1) I 14.0 —40.0
Linoleic acid (18:2) T 48.0-74.0

-
NN : http://www en.wikipedia.org/wiki/Sunflower oil
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1 = °y' Y o o ar
Fn'i“Nﬁ 2.8 Tuﬂ‘lﬂau'lnu‘n’]uﬂz'Jullagﬂ:lﬂﬂigﬂﬂﬂ‘vﬂﬂﬂiﬂ‘lﬂﬂu

A Oleic/Monounsaturated Linoleic Acid Saturated
(%’ iliH] /Polyunsaturated (%’Bﬂﬁ&’)
Govaz)
Linoleic 20.0 65.0 11.0
High Oleic 82.0 9.0 9.0
NuSun 65.0 26.0 9.0

TIE http+/fwww.sunflowernsa.comv/health/default

y: L7 ta o =
2.8 P hhvaydwanluletiwa
: o = a4 o 1o v Y ¥ 2 o <

iy luTefwaindavinayiridauingldnldluniowudnmainvasdsnngu

Y 4 o’, a o ¥ 1 9 o & ool 2] Y
muianianunidagaveainiuidd ldensaléfumieseuaniinnuiisougald wen

¥ »

o o o o 1o o o 1 = '
nathihduislaommzihduaysisuezaouasvausoudregs mam Indaialy

g W oo [y = v -w a 1o = a ] : o o &S o
auysal deralifaaduilSinaunn udilesnminiumdiganu Iigeninhiiufraiedl
. ¥

AwlavAnsuINNdl (Reddy Waz Ramesh, 2006) aaeraiiavestiniuaijd ez luTofiwa

WAAIAIATTIIN 2.9

] L
15190 2.9 puavvAvoniwiuaydwas o lefiam

Properties Diesel Jatropha. curcas oil
Density (gnv'ec), 30°C 0.836-0.850 0.93292
Kinematic viscosity {c5f), 30°C 4-8 52.76

Cetane No. 40-53 38.00

Flash point,°C 45-60 210,00

Calorific value, MIkg 4246 3820
Saponification value - 193.00

Iodine No. - 94.00

17 : Pramanik (2003)
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» ’ )
dmveuhiiuayinuinnirfesos 30 szl luTedAwaiinnunilagaiionSeufisviu

AFATTTUAT (Pramanik, 2003) Adtaad lum13199 2.10

o
|

[l ¥ »
5140 2,10 Auautidaveniniurauszninahiuayduesinivfma

% of J. curcas % of diesel fuel Density (g/ce), Viscosity (¢St), Viscosity Observation
a1l (v/Av) (vv) 30°C 30°C reduction (%)

70 30 0.900 23.447 55.56 Stable mixture
60 40 0.890 19222 6213 Stable mixture
50 50 0.853 17,481 66.86 Stable mixture
40 60 0.880 13.953 73.55 Stable mixture
30 70 0.871 9.8438 8100 Stable mixture
20 80 0.862 6931 86.86 Stable mixture

717 : Pramanik (2003)
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mswanluTefmainawds  loun  aslalaonsanTensway  (direct use and
blending) Tulnsdtiadu  (microemulsion) 1 1slada (pyrolysis) ﬂﬁﬁ‘s‘mmmmaﬁma?
WiAdU (transesterification) agnan laulddusalfnsnlugduuuduy 9 dfisomsmen
= ) - | o~ 4 = Qs 2 :’ ar ] o s s
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CH,-O0C-R, R,-COO-R’
| —_

CllH-OOC-R2 + 3R'CH «+—— R,y/COO-R* +
CH,-O0C-R, R,-COO-R’
triglyceride alcohol fatty acid ester

CH,-OH

| CH-OH

CH,-OH

glycerol

i o e = o o1 & ar o
711 2.7 dfASomsmmeameifinduvedinsndime lsaiuueanased

71N : Dossat WazaAME (2001)
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3.2 MINUAIBVYNAY
d o 1 = 1 < ot | =1 < W a 4o =
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3.3 MIAENIMISNIERARoNIaZRE Y BT

3.2.1L MAAToumsadaniu a1sasasnawes sy 1aon15118Y 100 A% Las

» ] ¥
uaaduunifusiug 0.2 niu wazawluthndy 1000 Tadans Haliasasaoiuanazney
o & . - Y ° a1 W y
20 Wi nniuthiasazaiod 1dnnsesdeduiuns harsasarshdiunisnseauda Uy
= ! ' a ' £ 4 :

3899 3000 soudsuridumar 10 waR dasazatediulalUidesinis 7 121 pesn
adod dune 15 Wi (Ko uazamz, 2005)

3
3.2.2. mswstudiaduveainiu Taun1sHay Tween 80 a2'l¥ouas 10 voulSutas

¥
L

Wiliuiim3on (Ko uaganz, 2005)
- g Yo A 4 4
323 Munssunshlgnadioniazmizidsayos
ﬂ'. 3 = ar d’
o shildlunsnadeuil 3 gesdsil
dl. - E o I = = Af oA o
gash 1 ;v ldmsdaifenuaznadeunisiinnelasevlalafiveaiesiinan
wu el lanle Uszneudan msadnnnduiooas 10 yiSsosas 0.02 ne¥uosas 1.5 uaz
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= =g @ & X - =
g 2 Nl lumsauuses iv 0113 Potato Dextrose Agar (PDA) 1A30N
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& o ¥
Wollgungiines

.

gasfi 3 o minmadflszneudae Baradadouas 0.5 1ualndyTay (bacto-
peptone) §oUnz 3 KH,PO, founz 0.1 NaNO, Touaz 0.1 MgSO, Jeuay 0.05 Lm:ﬁyﬁumnmj
Adevay 1 TavdSu1as (Faniaauiain Cardenas uazamig, 2001) wisuov1sldvanglyuy
1419 250 TaAANT Y¥IA0Z 70 Tadans HesSeR 121 ssrwaEsa W 15 ur

Tributyrin agar Fu3vgthlsznevdas nhllau Badase ndu Ju uazndesenlas

] v
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= ]
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¥
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1Y ¥ » [l
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¥ [l ¥ 4 [ ¥
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az 0.05 uag Wiiuvinayddevaz 1 lavllSuins (Cardenas uagamz, 2001) asluvaiagulasuy
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wadoaiouongula nnthaidnlai 1 lUnageumsifanla (clear zone) Tl
duihumdeniuey uasinyRanssuveaey las lawa

343. namoumsiAnlslaveudesuuems selective midia gas 1 Usznoudan
asafannAudovas 10 gisvdevas 0.02 vajudsuaz 1.5 uazﬁﬁa‘i'wmt{ﬂumnﬁﬁﬁﬁ'au
a2 0.1 (Ko wazame, 2005) wuuoa 15a anudududovas 0.01 (1{1wﬁn/ﬂ?mm) el

o o é’ ¥
winnlaldganuiiy Tasldvasanurdsianndeoniziulusiuemis siuaz 3 nau tila

[ ' ) " »
dlanldnnnisilumivade 3.4.2 Y5mas 5 ulnstas aslunguemisfimien]d Halin
o 9 o W a (Y ] o & & o
guugiveuiuna 3 Ju iimsiaduriguinaisvesatlaseungues  denikos il
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1995)
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vinnisfauendes i ludunnundsing GUR 4.1) Taolderms selective media
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mansaumsazaademaiivivios (nsazaa B)
1
A 1 0.2 M monobasic sodium phosphate (NaH,PO,.2H,0 31.2 p3u luiindu 1 aas)
B : 0.2 M dibasic sodium phosphate (N2,HPO,.7H,0 53.65 N33 1130 Na,HPO,.12H,0

v v
71.7 n5u Twsihndu 1 ans)

naw X iaaans 189 A 81 Y Hadans ved B Ufudsuiesitiu 200.0 Hadans

4 Qs o
MINIMARUINT 1 MwSouasasawHomnatWies

X wa. Y ua. WD
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77.5 22.5 6.3
73.5 26.5 6.4
68.5 31.5 6.5
62.5 37.5 6.6
56.5 435 6.7
51.0 49.0 6.8
45.0 55.0 6.9
39.0 61.0 7.0
333 67.0 7.1
28.0 72.0 7.2
23.0 77.0 7.3
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ar ¥
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MINMARKINT 3 AINIANTUUFINAIING1IATU 410 W IHIVATVDITIALAWNIATTIY
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- « - . . ] r - L)
fianssuvoasi Tl (ptin/wa) = luln1nfuves p-nitropheno!  x $ununislenagisazasulanl

H . . - "
tminTuanaves prnirophenol x Trozranin x YSanoulut (ua)

I3 »
DINTUMIVBINTIHINATYIU y = 0.0054x BUNUM y AIUAIAITAANAUNTIVBUTD

uanag la Traaaiuisoduismanududuvee p-nitrophenol  (luTasniu/wa.) uagiim

»
fusvnnssuvausu el 1dd

4-'.‘; r A [ Aﬂy S oA
AITTENMAHUINN 4 ﬂ'lﬂ']i@ﬂﬂﬁ‘uLLfNLlﬂ:ﬂ'lﬂi]ﬂiiﬂﬂﬂx‘llﬂu‘lﬁiﬂﬁlﬂﬁﬂ'lﬂl‘ﬂﬂ'J"I‘V'lﬂﬂlaﬂﬂ

ailoly | niedt AIMsgANaULEa | AINTs anuduTuves fonssuvoueulad
109 (410 wrTums) | 138911 | prnitrophenot (luTasniuma.) (giin/um.)
S0712 1 0.683 i 126.4815 0.6061
2 0.685 1 126.8519 0.6079
3 0.687 1 127.2222 0.6097
50816 1 0.669 1 123 8889 0.5931
2 0.665 1 123.1481 0.5902
3 0.663 1 122.7778 0.5884
S 0620 1 0.725 1 134.2593 0.6434
2 0.726 1 134.4444 0.6443
3 0.729 1 135.0000 0.6480
S 0625 1 0.646 i 119.6296 0.5733
2 0.649 1 120.1852 0.5760
3 0.650 | 1203704 0.5768
51028 1 0.643 1 119.0701 0.5706
2 0.634 i 117.4074 0.5626
3 0.641 1 118.7037 0.5689
50634 1 0.442 | 81.8519 0.3923
2 0.447 I 82.7778 0.3967
3 0.450 1 83.3333 0.3994
S 0936 1 0.335 1 62.0370 0.2973
2 0.342 1 63.3333 0.3035
3 0.401 I 74.2593 0.3559
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a1 ' 5 ' a -y e A
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lolwan | A (410 Twas) 1$8979 | p-nitrophenol (luIRsndu/ua) (ytiama.)
$ 0839 1 0.335 1 62.0370 0.2973

0.342 1 63.3333 0.3035

3 0.338 1 62.5926 03000

S 1145 1 0.713 1 132.0370 0.6328
2 0.726 1 134.4444 0.6443

3 0.716 1 132.5926 0.6354

S 1546 I 0.895 1 165.7407 0.7943
2 0.893 1 165.3704 0.7925

3 0.898 1 166.2963 0.7970

8 1547 I 0.668 1 123.7037 0.5928
2 0.670 1 124.0741 0.5946

3 0.651 1 120.5556 0.5777

S 1248 1 0.654 | 121.1111 0.5804
2 0.665 1 123.1481 0.5902

3 0.673 1 124.6296 0.5973
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3 0.608 1 112.5930 0.5400
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2 0.553 1 102.4074 0.4908

3 0.523 1 96.8519 0.4641
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3 0.497 1 92.0370 0.4412

$ 1759 1 0.612 1 113.3333 0.5431
2 0.598 1 110.7408 0.5307

3 0.596 1 110.3704 0.5289
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