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ABSTRACT

This research aimed to study distribution, type, characteristic, and oil and grease removal efficiency of
lipolytic bacteria which were separated from grease traps. Twelve samples of grease sludge were collected from
grease traps of canteen and a pork processing factory. The selected lipolytic bacteria were isolated and selected to
cultivate as seeds. The seeds were filled in the synthetic wastewater. The grease and oil reduction efficiency were
observed in non-aeration reactor. The result show that the distribution of lipolytic bacteria from the pork processing
factory was higher than the grease trap of canteen. The Bacteria passed confirmation test had ability to produce clear
zone around 3.1 - 13.2 mm. width on tributyrin agar. After 5 days at moderate concentration, Category I was added
FTO049 seeds, Category II was added mixed bacteria, Category III was added Lypo-Ex , and the control had grease
and oil reduction efficiency were 69.78%, 66.06%, 64.24%, and 25.94%, respectively. The clear zone widest bacteria

identity by 16S rRNA gene sequencing is similar to Acinetobacter gerneri
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Tlszansmwmsiniamas BRY 15.36 %, 34.12 %, 37.79 %, 12 32.52 % mudId taziszeznaimsihiia
120 $2T09 ¥AAIUAY, yANAA DI 1 1A FT049, yanaassil 2 1@auuuai3e591, uazganaaed 3
1@ Lypo-Ex TlszAnS N5 Tama0 915D 24.05 %, 44.87 %, 45.83 %, 1Az 43.10 % Aud ey Taol
e lusiumaziuiunamde M 213.647.44 me/L, 169.5414.84 mg/L, 154.6:27.20 mg/L, 159.2414.73 mg/L
aAFY S 2 uazawd 3

denfieuieuanuuandavesaunaelsz@nsamnistinia areadanaaol One-way ANOVA fi

[ o v '

1 ' v 3 9
sEAUNBAIAY 0.05 WU NszezaInsiinia 24 $97u9 72 ¥ Tua wag 120 ¥ Tu3 ¥ANAALING 3 4a 1l

@ @

UszdnTamnsthiiauananninganiuguedlisdidyneada ua linuanuuanaivedaliisdiay

FENTNNGUYANAADI AT 5

y 2

d‘ =} = a @ 3.' L A [ 4
manJizmmﬂuﬂimmhlwuuazumummaa AUNUNUINTTTUHUINIOINT Usemansznsig
v

@ a 2 v { o a ? o o ¥ 2 Y VA
NINYINTTITUFIAUASTIUIAADY (2548) AMmyiua 1]5111‘(;1!1“111!!!,'03.l‘lllluﬂluu"m\iﬂ"lﬂ"liﬂ"lﬂﬂimﬂﬂ ﬁm"lmnu
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a a % 1 a ' § o £ 4 a’i LY ' o £ g y
20 UADNTUADANT Llé}’J WuN Nzeznamstida 5 U194 11@1mﬁmamEN”lummmmmuu?mﬁﬁmm

S A

) o ? o PR ¢ vy & X = o q ¥ ' i
!fuwuu'161111uuaxumuﬂmﬂmmazqﬂﬁmummmmm;«;m"lﬂ NIUANANMTANEI N NI UuaRTeN

v v o ™ A o o A ™ 3 o ? a o M Y a vy
Llﬂﬂllﬂ"lnﬂﬂﬂﬂﬂhl"llilulmgf?iﬁﬁﬂm“ﬂ Lypo-Ex ﬁmﬁaaﬂ‘1Jimmllélmuuazumu“lumm&mmaww"lmw 152121814

3 a ] ] ° 3 a T < o
sssunavesmahai@enuy lildemens luaunsoi ldiudeiunasinasgiu 1dgeaisimsdnm
d’ o v so’ =S 1
Tumshsztihiain@onuyl¥ermasela)
a d o X a
HaNISINTIZAAANVILE 165 rRNA gene o3z ypiinvanuniisy
A y y X [ @ 4 § a d o o
uuaiisenaiindaldanheigadauen ldnndedn luiuTssaumlssililognailiens e awu e
1A Y 2 o . . Aa A Y Yy 9 A = Y
16S rRNA gene WU UANNARWARINY Acinetobacter gerneri tazuuanienai1nelalaninigasenla
NNLUBANYD4 15991115 WU UANUARI10ARIAY Klebsiella michiganensis ¥i3© Cedecea neteri N 100% identity
. A a o o %o A &
by 500 bp. HIAPAARDIAUNITANHIUBY Musa, Adebayo-Tayo (2012) Auenyaunidnndiedrainiuiuilou
2 4 a 4 4 J 1 a 4
Tudunadouienskanondas uasagai’ lanld wunuafiSenqy Acinetobacier sp. imnnssulan)agenge
5090900 Serratia marcescens , Citrobacter sp. , Bifidobacterium sp., W\ Yersinia sp. AUAIRY NITUINT
< Z ' A zi’ a A ' o X . .
Huiene lsamusevoeuuniisens lsnluauuazdad 3359052418 Synchrotron Light Research Institute
[l ] 4 1 1 1
(2011) U&7 Acinetobacter gerneri W& Klebsiella michiganensis Tauwuniu¥ene 15a UANUIN Cedecea neteri

< X I A a @ @
Lﬂu!%’ﬁ)ﬂﬂiiﬂiui\luﬂfJ‘I/lllﬂ’NmﬁﬁNixﬂ‘]J 2 (ﬁz@]‘]Jl]TL!ﬂaN)

Distribution of lipolytic bacteria in grease traps

10° CFU/mL
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Top side wastewater

Ml Canteen [l Pork processing factory

d‘ = o S A 1 | Y 1 1% Ly
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o Removal sz nEmumsihia

100,00 Y s
B Ay

e £.78 Unnan

60.00 (=100 mg/L)

3 g

4000 - AT

20.00 ( ~300mgL)

[+ 1]

Commal FIs? Mficro mined

y A a o o 3 o A &
2N 2 Jszansammstinialviiurazainiu fAna1 120 ¥ 1ue

lafiunande

L 3 g
e [ BRI
250

a8 AN
200 I
3 158.2 = N
1169._ 1546 { ~100 mg/L)
150 I— 3 3
AT
6.1 | -
100 - - ( =300mugL)
= 5 365
0 - T -
-
0 . . . | —— N NMI§
Comral FT Mficro mived Lvoa-X

a o 2 o A A 4
HMNN 3 ‘]J‘%M”Imhhlﬂullazu”muﬂ\uﬂaﬂ nIal 120 "]f'JTlN

Mmaei 1 Mansznevesuaiizengudesaatslviu (Lipolytic Bacteria) Tutioan liiu

MMOS-7

518M3 Sanmuaiize (10° CFU/mL £ sd) Jouazueq
Total Bact. Lipolytic Bact. Lipolytic Bact.
1. vednlusiulssemslsanenaasunsuns
mn lvsiuduuu 19.06 + 0.58 0.73 +0.05 3.85
mnlududuang 7.77+0.09 0.85+0.24 10.94
Vude 410+ 1.51 138 £0.31 33.74
2. ﬂaﬁ'n"lmﬁuisaamuﬂsgﬂaﬁaqnmﬁmﬁa
maluiuduuu 1282.50 +357.09 590.00 + 28.28 46.00
mnlududuang 621.67+91.92 130 + 10.00 20.91
Vude 69.50 +21.92 9.75+1.77 14.03
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:; v v oW Y j’ A v A
M99 2 WadaouAUANUNIINN laveuFeNiIuMIAALEen

MMOS-8

AU
: ; Chromogenic Facultative = Room Temperature
ouanfi  velelwan 23la (mm)
— Agar Test (+,-) Test (+, -)  Growth Test (+, -)
(X £sd)
1 GTFT049/06/59 12.48+0.18 + +
2 GTCWO009/02/59 9.90+0.85 + +
3 GTFS048/03/59 8.47+0.84 + +
4 GTCWO006/02/59 8.35+0.09 + +
5 GTFTO085/03/59 8.04+0.77 + +
6 GTFS008/03/59 7.88+1.32 + +
7 GTFT052/03/59 7.10+£0.26 + +
8 GTFTO077/03/59 6.88+1.03 + +
9 GTCS011/02/59 6.61+0.11 + +
10 GTFTO008/06/59 6.56+0.55 + +
11 GTFWO054/03/59 6.46+0.95 + +
12 GTFTO076/03/59 6.08+0.73 + +
13 GTCTO010/02/59 5.95+0.17 + +
14 GTFS015/03/59 5.10+0.43 + +
15 GTFS014/03/59 4.34+0.56 + +
16 GTFT042/03/59 3.93+0.84 + +
17 GTFS020/03/59 3.7340.14 + +
18 GTCWO004/02/59 3.43+0.46 + +
19 GTFWO003/03/59 3.34+0.01 + +
20 GTFWO032/03/59 3.22+0.13 + +

WA - + MUNed FumsAaiden, - vueds ludumsaa@on

A g A4 482 Yo o v A A A v
Gva"laiﬁmmnLﬂuﬁmmmﬂlumiﬂﬂmﬁ]ﬂ MUUANNUH ANV VB UFONUEN 1A A9

@

&
U

YY) o I ] @ @
1. AINHT 3 AN Wiy GTC ’Hiﬂﬁlﬁﬂ ‘]J’f)ﬂﬂblﬁljim”vi’)ﬂiﬂ’m*ﬂﬁ (Grease Traps of Canteen)

I = "W @ X .
i GTF e ‘]J?Jﬂﬂll"'lmu"'ljﬂﬂiﬂﬂm!,ﬂigﬂmﬂfjﬂi (Grease Traps of Pork Processing Factory)

v v ~ o v < (5 ' = 9 =
2. ANHIN 4 TTUYMUKRUIYANUAIDYIN T ©HUWAI NINASNDUATUDY (Top sludge) S 18D

Yy 9 . =2 ¥ a '
NINAZNDUATIUUI (Side sludge) ag W wmamunﬁﬂﬂluua (Wastewater)

v k2 v K4
3. v 3 aasnfeainunuenye la Afeual nuenaeld
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=

a = =~ a = A o A
MATNN 3 NANITANET pH ‘Vln’ill1$ﬁl|{1uﬂ15lflﬁmusll@ﬂlluﬂﬂl YNHIUNITAALADN

.o A pH=6.0 pH=17.0 pH=38.0
A ¥ololwian
CFU/mL CFU/mL CFU/mL
1 GTFT049/06/59 2.74x10° 3.69x10%* 3.68x10°
2 GTCW009/02/59 6.98 x10%* 6.50x10° 6.69x10°
3 GTCW006/02/59 <1.50x10° 2.81x10%% <1.50x10°
4 GTFT085/03/59 3.90x10%* 3.44x10° 3.41x10°
5 GTFS008/03/59 3.31x10%* 3.14x10° 3.09x10°
6 GTFT052/03/59 4.99x10° 5.89x10"* 5.45x10°
7 GTFT077/03/59 <1.50x10° 3.81x10° 7.14x10%*
8 GTCS011/02/59 4.03x10° 4.23x10% 3.30x10°
9 GTFT008/06/59 7.14x10° 7.56x10%* 7.16x10°
10 GTFW054/03/59 <1.50x10° <1.50x10° 4.21x10%*
11 GTCT010/02/59 2.93x10° 3.68x10° 4.18x10%*
12 GTFS015/03/59 3.33x10° 3.83x10%* 3.44x10°
13 GTFS014/03/59 2.81x10° 2.98x10° 3.21x10%%*
14 GTFT042/03/59 2.74x10° 4.18x10° 4.91x10%*
15 GTCWO004/02/59 6.98x10° 8.21x10%* 7.99x10°
16 GTFW032/03/59 3.01x10% 2.89x10° 2.86x10°

~

wingme:  ++ AnuduTuvewuaiizogeiiga uaastimswsgueauaiiselaange
Yy 9 A ) Y} A A A
- ANUAVIUUOIUANGTY AUIUINTUNTIAUATI AD 1852439 + 1.555993X =Y 130 X A0
g A Y 9 aa g 6 Y aa . = o
AUYU WUNTU waz Y Ao anududuvesuuniise u 10° CFU/mL Taoldada Linear regression N3EAL
Wodi 0.05 anuiudr lumsiiuiea mnu fesay 95.07 (R*=0.9507) s1anuuinamnsalsinea

53.2-830.3 NTU #1na1 < 53.2 NTU szutlanaiiuanududu <1.50x10° CFU/mL
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4’ a A o_ @ LY Y 2 a o L4
M319N S ﬂizﬁ‘wﬁm‘waummmsﬂmuuuazumuiumm&mmsww

MMOS-10

agwams Jvitunaz Nuifiuazviafifi 24 Falug Nuifiaziiafudi 72 Falug Nudfumazvinfidi 120 Falug
naaad ﬁmluﬁi“é‘)“ Tusiunamiae % Removal usfunaviae % Removal Tusiunamae % Removal
mg/L (X+sd) mg/L ()_( +sd) )_( +sd (P-value) mg/L ()_( +sd) )_( +sd (P-value) mg/L ()_( +sd) )_( +sd (P-value)
1. el ady 100 mg/L (122.1£23.34)
Control 102.8+£19.91 83.4£13.02 18.87£12.66 108.3+11.16 0.00* 76.1£9.07 25.94+8.82
FT049 151.14£9.02 91.5+£10.59 39.43+7.01 (0.276) 71.6+18.86 52.62+12.48 (0.003) 45.7+5.83 69.78+3.86 (0.001)
Micro mixed 131.0+£5.92 108.1+14.06 17.51£10.74 (1.000) 98.8+1.21 24.58+0.93 (0.106) 44.5+15.04 66.06+11.48 (0.001)
Lypo-Ex 103.3+2.86 111.1+11.84 0.00* (0.098) 78.7+18.81 23.76+18.21 (0.120) 36.9+5.00 64.24+4.84 (0.002)
2. anudadilusuiEudu 300 mg/L (288.5+18.39)
Control 281.2+19.89 284.4421.79 0.00* 238.0+13.14 15.36+4.67 213.6+7.44 24.05+2.65
FT049 307.4+£10.30 251.0+£3.46 18.36£1.13 (0.011) 202.5£15.07 34.12+4.90 (0.023) 169.5+14.84 44.87+4.83 (0.018)
Micro mixed 285.5£21.91 234.2+6.59 17.97+£2.31 (0.006) 177.6£14.02 37.79+4 .91 (0.008) 154.6+£27.20 45.83+9.53 (0.014)
Lypo-Ex 279.9£11.67 242.7+£3.34 13.28+1.19 (0.030) 188.9+21.63 32.52+7.73 (0.037) 159.2+14.73 43.104£5.26 (0.030)

WNeHe: A1 P-value 1fsuMeuANuAnA sz aNTAINMINLATEHINNgUNAGBINUYA Control

[l
IS YAl

4 ' ' g
* AFANAUNAY % Removal VANIEAI 0 92T 180UA NI 0.00 %

- dsz@nBnmmsriiia (% Removal) M TasnfFouieunulsua luiusvduvewaaz ganaaes
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aginamsIdanazdoravenus
msnsznevesnuaiiizengudosdats lviiulutean luiuuanatenu ldawgaaeg lute vazdnyue
9 Ed k4
yosveudeluiieo natinutean luiuTssnumlsgiiiegnsiUSmnanuaiiGengudesaats lviiuninninesn

luuveelseemsediarivldsa

v
v A A Y

nuaiBenqudssdats luiiunuaiSenmunsnaaeumsdoes luiudugudu Tanunieala vu
Tributyrin Agar 0¢#1 3.05:0.38 04 13.18+0.45 Haans
upaiiFeiuen ldvinteanluiulssnuulsgihilegns Feadroalaldndengs iy 12.48+0.18
Haamns UANUAMEARINY Acinetobacter gerneri
A A Y T W X 9 Y ¥y A Vv a A =
suafizenuenlaninteanvedlsiomis sasenlalanieiga miny 9.90£0.85 Hadmas Uaw
AMBARINY Klebsiella michiganensis W30 Cedecea neteri
a a o 7 %’ a A Y 9 o A [ a Y] dy
Uszansmmnmisthiadudenanududulviiulunais Aszeznar 5 3u ms@auiude FT049
FANADOIN 2 IAVLUATNITEIIN YANAADIN 3 1AN Lypo-Ex tazyaniugy Nilszanimmumsiiniamay minu
4 o 7 . o o &
69.78 % , 66.06 % , 64.24 %, 1Az 25.94 % awdrauuaznaudutuvesludunaziniugs maduiuye
FT049 aiauuuaizesdn gaiy Lypo-Ex uazyaniugn Nilsza@nsomnisthniamas miny 44.87 %, 45.83
9
%, 43.10 % 118 24.05 % MUEIAY 1A yANAaINa 3 ga N1lszansamniniiiauand1991nganIunNed1el

o @ A o

Wedgynana ua linuanuuanaediiisdvyizrinnguyanaae

faanssnlszma
Y
msanuillasuguaniuayun “puganyuuazduaiumIiiImndnus dmivinaniszay
@ a =R 13 = = @ a A % a [ 1 Yo
Vaunadans1 Uszdnintate UnisAny 25587 Tae Tusiainerds ynianerdeveunny uaz lasunu
sivayuudIuINaIIMeuisaunadey o110 uistazauasany taznguItemstinianazihue

a A J

@onduan sz Tenidreyaunid anzansisaugumani uniinedoveuunu uaz lasuniseynsizdly
iwseaiioudInnnaus Inemans wninedeveuuny uazdninaudunadeuniai 10 Saiaveuuny
185uanueyns iz lumaiudiessluiodnan anzuwnemans WINOEEVOUUAY UAZINALIAUAT
YOUUAY ﬂaﬂﬂi]‘L!I’iNTLJLL‘IJ’EE‘]JL&@@ﬂS‘U@uuf]’u veveunszAmNNNLes LAz i anue AT

DE1GIE

19NA13919949

ATNAILAUNANY ATYNTINNINOINITFITUFALAZAUNAZDN. (319) TIouF UMl vafivuelszmalng
1 2557 [aau'laﬁ] 2558. ['5}1\1!,{}'0 20 @9KIAN 2558]. 910 http://infofile.ped.go.th/mgt/pedreport
draft2557.pdf?CFID=21555452&CFTOKEN=5 6817448

A1 IasAsud nazalsiiiu uavega. maasnuaiGdes lviunndoduianaden. nsms
ABITUGUANAAT 2555; 42(3): 3-18.

5£MANTENI NI NENTFITUIAUAZ FUAZDY (309 ﬁmumlmsgmﬂauﬂumsszmﬂﬁﬁqmﬂmms

VY TLONUAZUNVUIA. (2548, 29 TUNAV). TIFNIVIYUNY. 1N 122 ApUN 125 4.
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a )

Fsgwa 2ddsoius. dszandammaidaiuiues i luhidenn s Tsmeuadieydunid
fifllszAnsam EM Bneniinus Byanassagumansumtadia cvidnewiivianaden].
VOULNU: VUNAINGIY WH1INAIVDULAL; 2547.

J3zans favnga, otfus Yy, sazfeng vassealsnl maswunuuaiizefiaunsandaen lad lanld
fsoundouazinmainvouou lu. miﬂiﬁjuﬂiﬁmmiﬂ%ﬁ’ﬁ 44 WHINNSONHATAAAS:
30 UATINY - 2 AUAWUT 2549; ATUNWA. AFUNN : UHIINVIAUINBATIARNS; 2549,

auwsd AianagssaL. nszuaumsiadenadanw ﬁ{u;ﬁ;muazmﬁﬁmamaammu. AFUNNA:
AemATUILES FNNaed: 2552.

ﬁﬁﬂiﬁ”ﬂmmmmwﬁw NINATLANNATY NIENTNNIHONITITUMAUAZ TN, fjﬁamﬁ‘fﬂmﬂ?n%a
dmsuthusou [eoulmi] 2555. [$raile 26 quaius 2558]. 910 hitp://infofile.ped.go.th/
water/water Manual 2555.pdf?CFID=21555452&CFTOKEN=56817448

03911 $ei0s uaz Usidl Wamids wma. msthdmhidedudenlviudasaduuniitensagiias lanl
a3a3ee. lszaInns we. RaItouINg A%ai 3 (The 3rd Annual PSU Phuket
International Conference 2014) UH1INGIAIAIVAIUATUNS %anﬁumgxﬁﬂ; 13-14 WOATNOU 2557;
QA9 YAA: UHIINOFVAUAIUATUNT INBUUAYIAR; 2557

American Public Health Association (APHA), American Water Works Association (AWWA),
and Water Environment Federation (WEF). Standard Methods for the Examination of Water and
Wastewater. 22" Edition. Washington, D.C.: APHA, AWWA, and WEF; 2012.

Musa H. and Adebayo-Tayo B.C... Screening of Microorganisms Isolated from Different
Environmental Samples for Extracellular Lipase Production. AU J.T. 2012; 15(3): 179-186.

Singh R., Gupta N., Goswami V.K., and Gupta R. A simple activity staining protocol for lipases and esterases.
Appl Microbiol Biotechnol 2006; 70: 679-682.

Synchrotron Light Research Institute.. mmcvfmﬂﬁ'izﬁuﬁumwlfﬁaiﬁum?fﬂumiﬁaiiﬂ [eou'lai] 2554.
[5'10114}’6 30 wqﬁ%mﬂu 2559]. 910 http://www.slri.or.th/th/index.php?option=com_attachments&task=

download&id=1208
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