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ABSTRACT

The contamination of soil with used engine lubricants adversely affects both living organisms and the
environment. One of the widely adopted approaches for treating such contaminated sites is bioremediation
using microorganisms. This study aimed to isolate microorganisms capable of degrading lubricating oil from
soil collected from three different automobile repair shops. The isolation process, using the spread plate method
on Nutrient Agar, resulted in a total of eight microbial isolates. Based on nucleotide sequence analysis of the
16S rRNA and 18S rRNA genes, the isolates were classified into six genera: Achromobacter (1 isolate), Brucella
(1 isolate), Candida (1 isolate), Kalmanozyma (1 isolate), Microbacterium (3 isolates), and Tsukamurella
(1 isolate). Lipase enzyme production was assessed using Tween-80 agar, revealing that five out of the eight
isolates (62.5%) exhibited lipase activity. Among them, Kalmanozyma sp. KS5-2 demonstrated the highest
enzyme production, rated at +++. The oil degradation efficiency of the isolates was further evaluated using the
weight loss method. Kalmanozyma sp. KS5-2 exhibited the highest degradation efficiency, achieving a 64%
reduction of used engine lubricant within three days at an oil concentration of 1%. These findings highlight the
potential application of Kalmanozyma sp. KS5-2 in bioremediation and provide a foundation for future research.
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RS5-4 Tsukamurella inchonensis DSM 440677 (X85955) 99.86 LUANLIY
KS5-1 Microbacterium aurum KACC 15219" (CP018762) 99.58 wUANILTE
KS5-2 Kalmanozyma brasiliensis GHG001™ (XR_001630179) 99.87 Hadt
NS5-1 Brucella intermedia LMG 3301" (AB680967) 99.51 wUANILTE
NS5-2 Microbacterium paraoxydans NBRC 103076 (AJ491806) 99.72 LUANLIY

nnuamMIsansyriavesunefiolasmiliensiiauinilalng wouuaiiGodwiu 6 laloaa laun
lalaiaa RS5-2 dianuasuadsny Microbacterium arabinogalactanolyticum 308182 99.79, lalaian RS5-3 4
AMNUARLARINY Achromobacter veterisilvae Y888 99.45, lalaaa RS5-4 {ANARNLARINY Tsukamurella
inchonensis Sa8ag 99.86, vLaIGﬁLa@l KS5-1 Jaueanoafeny Microbacterium aurum Sa8as 99.58, vLaI‘ﬁLa@l
NS5-1 §a11uaa18AdINY Brucella intermedia Sa 88z 99.51 uazlaluiaa NS52 Sal1uaauafIny
Microbacterium paraoxydans Yasaz 99.72 wonaniinwudadsiuan 2 lelatan leun lolaoiaa RS5-1 Sarw
ARNBARINY Candida tropicalis Souaz 99.93 uazlalaian KS5-2 AAuAsunfInNy Kalmanozyma brasiliensis
Joaaz 99.87

nAN3@nE Extracellular hydrolytic enzyme maau,uﬂﬁL‘%fsﬁﬁ'mu,ﬂnvlﬁ‘lumsa%ﬁamulezm‘”lmﬂa
Anmmsanuaansalunsaaen kol laidaunemisuds Tween 80 agar sawnafia Point inoculation U89
ﬁ;ﬁuﬂ‘%ﬁﬁﬁmwﬂ%‘f wWulaun3d 6 lalman sz ansawlunsshsenladlaws lanifiaaznaunigu

sau 9 lalall usasnaminesaulaninnsen 3
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ci' L% a a (nl' a v
137190 3 mmmmmiumimnLau"lfnﬁ'l,al,ﬂa"uaaﬁ;aummﬂmmﬂ%

sisge anuaN1salunsasstanlmeilala
RS5-1 ++

RS5-2 -

RS5-3 ++

RS5-4 ++

KS5-1 -

KS5-2 +++

NS5-1 -

NS5-2 N

RUBLAG: LATINRNNY + memmﬂ'j”’mmaamnam’n&ju, LATBINNNE - Vl,mﬁ@mﬂaum’maiu

NNAMIAN®N Extracellular hydrolytic enzyme vasuuailisofnausnldlwmasaonlodlaws woin loloea
KS5-2 memmﬂﬁ“ﬂwam:ﬂaumﬂzjumnﬁq@lmz@"’u +++ laloian RS5-1, RS5-3 UWay RS54 LaAIANNNINg
p040znauIYluzaL ++ lalaiaa NS5-2 LLammwm%waamnauﬂmﬂljuﬁaUﬁqﬂlmzﬂm + uazlaloias
RS5-2, KS5-1 wae NS5-1 lifleuanunsalunmissnaenlodlas
m‘sﬁnmmmmmm’lumﬂiaﬂﬁﬁﬁumaaqﬁuﬁﬁﬁﬁmmnlﬁ
ﬂ"’(ﬂLﬁamﬁuﬂ%ﬁéﬁmwummmlumiﬂaﬂﬁw”m‘hmu 5 loloian un@nwrauaunsnlunisdesings
G907 4

'
a o

A15191N 4 mwmminlumiﬂaUammﬂwﬁmaa@aw?ﬁ“ﬂmmnw

ToTstam AMNLTNUY

0.5% 1% 2%
Control 0.50+0.00a 1.00+0.00a 2.00£0.00a
RS5-1 0.32+0.06bc (35%) 0.70+0.15b (31%) 1.09+0.09d (46%)
RS5-3 0.38:0.10abc (24%) 0.64+0.11b (36%) 1.610.26b (19%)
RS5-4 0.38+0.10abc (23%) 0.74+0.06b (27%) 1.490.23bc (26%)
KS5-2 0.26+0.07c (48%) 0.36+0.09¢ (64%) 1.16+0.13d (42%)
NS5-2 0.42+0.03ab (15%) 0.88+0.04a (12%) 1.14+0.11d (43%)

o o

winumng: Aadendnmsinguinueglunesuiidonuianuuandiuagndvsidymeada (P<0.05)

‘:1 = ' ' a o aa
Lﬂiﬂlﬂ;'ﬂ HUANULANANNUDINLANLAILID Duncan test

mnwamﬁﬁbmiﬁnmmmmmsniumiﬂaUﬂﬂu”umad'gﬁuﬂ%'ﬁ“ TALENLE WU ANNLTNTUVBIINN® 0.5%

=

lolmaa kss-2 fidszdntnwlumdesindineIasnldudaganigan 48%, anuidutuvasriii 1% laloae

9

Ks5-2 fidszanTnwlunsdesihdinaTasnldudigafigan 64% uszanudntuvessiiaiu 2% laloiea RS5-1

fidszanTnmlunsdesihdinaTasnlsudrganigan 46%
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asduazeandingnaniiidy

mnmnwnqﬁw%ﬁu?nmﬁuﬁﬂmﬁauﬁﬁﬁumn 3 undsdrataaTauenfunidid 8 laloaa laun
wuafitSy 6 laloaauazdad 2 laloiaa Lﬁaﬁ’lvlalma@wgmmmizwﬁﬁmaaﬁ;ﬁuw%ﬂ@ymﬁmﬁsﬁéwﬁu
fandlalng wuin ﬁT@]a%ﬂu 6 ’NA l@wn Achromobacter (1 'lalaian), Brucella (1 'lalaiaq), Candida (1 lelaiaa),
Kalmanozyma (1 vLaIsnLam), Microbacterium (3 VLaIGnLa@]) IWae Tsukamurella (1 vLaIGﬁLa@l) INMNNITINARDUNT
ahaten kol laldauuannns Tween-80 agar Wuin qﬁun’%ﬁﬁ%mw 8 laloian ddwau 5 leloaa @aduiasaz
62.5) aunTaaten Lol la wazwuin Kalmanozyma sp. KS5-2 ﬁﬂ'ﬁa%mauvlsnﬁgaﬁq@ﬁizﬁu +++, laloian
RS5-1, RS5-3 LAz RS5-4 ﬁﬂizﬁﬂﬁmwslumsﬁnLauvl.aﬁﬁag_jﬁi:é'u ++, laloaa NS5-2 Guszansawluns
a‘huauvlsnﬂagﬁim”u + uazlolaian RS5-2, KS5-1 Laz NS5-1 laiaunsnainatan o

Tawale ol @nwranusunsnlunsdasaasinadulas Weight loss method (Mercadé et al., 1996)
WU AenuudTuasinduiesas 0.5 Kalmanozyma brasiliensis KS5-2 ﬁﬁi:ﬁw%mwmssiaﬂamﬂf:m”uga
ﬁq@ $ounz 48 unzfinnududuvaningi Yaoay 1 Kalmanozyma brasiliensis KS5-2 Uvz&nSn1wnstas
amﬂi{'}ﬁuqaﬁq@ $ouay 64 wazenuTNT LA Touas 2 Candida tropicalis RS5-1 lsz@nTmwmstan
amyﬁwﬁugaﬁq@ $apay 46 Towuin mmL°1T;J°1Tu°naaﬁm‘“uﬁqamwa@iammLﬂuﬁmmaﬁuﬂ’%ﬁmamﬂw”uﬁfﬁ
fagiinaiu Seanuanisdnmndanusaandasnunisinenaas Aboye et al. (2012) lag@nwinstasaans
‘L{’l VURAD ?ll % ﬁl“ﬁ INfe) I 9l Ul“ﬁ Pseudomonas aeruginosa, Micrococcus luteus, Trichosporon mucoides L8 &
Candida tropicalis WU Candida tropicalis ﬁﬂi:ﬁwﬁmwiumidaﬂﬁﬁﬁqﬂ lutian 28 14 Aetdusasas 40.6
iasunananumansnvasiadlummudesmwuraseufiiuivvesinguldaninuuefiss wasdaddszuy
ewlmifimusagesaaefidus:ansawniuuafiofnausnle wananil Mbachu et al. (2016) ¥hmsusn
L%aﬁﬂmﬁau’luﬁuu?nmQSﬁamnﬂu@T wudiuwau 4 lalaae @wn Candida tropicalis, Rhodosporidium
toruloids, Fusarium oxysporium Wwaz Aspergillus clavatus Waunluneseulszansaiwnistesingu wudn
Candida tropicalis 313N wnisdesgaisuinniniasas 70 %aﬁﬂizﬁwﬁquaﬁq@ INWANTTANSN
mmmﬁm;§uw‘§ﬂ’ﬁﬁﬂ§:§w§quﬂﬂ@iaﬂamm?fﬁ'ﬂ u,afzmmmﬂizqﬂ@“lﬁ‘luﬂwﬂwﬁmﬁwﬁuwa'aﬁu

A el v o S & v & Z’ L oA 2 v 1 = a a
wn3assuan iua? sadumauityrmmsdwiawindunaaduniasaud laoenadilszaninw
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