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ABSTRACT

Wastewater is regarded as main environmental problem fresh markets. This research
aims to identify and test suitable biological technologies for enhancing the efficiency of
wastewater treatment of the Municipal Fresh Market 3 and Don Klang Market in Ubon Ratchathani,
Thailand. The empirical results from the laboratory and pilot testing revealed that the identified
bacterium Bacillus pumilus. strain UBU5 had the highest capacity to generate lipase enzyme
with the lipase index and lipase activity of 2.994+0.47 and 287.14+0.86 unit/ml, respectively.
The bacterium showed the highest efficiency for degrading oil and grease in artificial wastewater
at the initial concentration of oil and grease of 250 ml/l (99.47+£0.25%), at the temperature of
30°C (82.54+0.51%), and at the detention time of 40 hours (86.11+0.53%). The study also
revealed that adding B. pumilus. strain UBU5 in 100-liter grease traps installed at restaurants
degraded oil and grease for 73.20+£9.056% without cleaning activity. Therefore, B. pumilus.
strain UBUS was efficient to reduce oil and grease in grease traps at restaurants. In addition, B.
pumilus. strain UBUS was able to minimize the cleaning activity of the grease traps without
compromising the treatment efficiency. In summary, this study demonstrated that B. pumilus.
strain UBUb has a high potential to be used in grease traps in fresh markets for enhancing

the wastewater treatment efficiency.
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wuaiiGelelsian Ls Amaviindlelndad1eny (sequence homology) KF939143
saihuse Bacillus puminis strain ARL 5lipase laofi identity AU 99.69% (m3wh 2)
NiFvnuuaniGelelsian Ls 91 Bacillus pumilus. strain UBUB 1az91nmsng oumeIzng
= a ' A A A v A o . . oA o A
FuadwunuuaniGelelsian Ls Aanulndideesdy Bacillus pumilus FUAYINU (M5NN 3)

—e 3_CP029464_1_Bacillus_pumilus_strain_ZB201701

L—— 4 CP011007_1_Bacillus_pumilus_strain_SH-B9

p 6_EF093106_1_Bacillus_pumilus_strain_F3

1_L5 lipase_ L5_ gene_648_nucleotide

2_KF939143_1Bacillus_pumilus_strain_ArcL5_lipase__L5__gene

2_CP016784_1_Bacillus_pumilus_strain_PDSLzg-1

31]17‘ 2 Phylogenetic Tree



50 SWU Sci. J. Vol. 36 No. 2 (2020)

5NN 2 Sequence Producing Significant Alignments

Accession No. Description E-value Percent identity

KF939143.1 Bacillus pumilus strain ArcL5 lipase (L5) gene, 0.0 99.69%
complete cds

CP029464.1 Bacillus pumilus strain ZB201701 chromosome, 0.0 93.98%
complete genome

CP011007.1 Bacillus pumilus strain SH-B9, complete genome 0.0 93.52%

CP016784.1 Bacillus pumilus strain PDSLzg-1, complete genome 0.0 92.90%

EF093106.1 Bacillus pumilus strain F3 lipase precursor, gene, 0.0 92.59%

complete cds

4‘ v g a A v as IS = . .
ATNN 3 NIILY 1YWUTYBILUANLITYMYITMINNEFILAN (biochemical test)

113N 91U Han1ina au Bacillus pumilus
(William, B. W. et al., 2009)

M36a "~ uATN +ve +ve
D-ribose + 1
D-glucose 1 +
D-mannitol + +
D-maltose = =
L-arabinose + 4+
D-sorbital = =
Glycogene = =
L-arabitol = =
D-trehalose + +

HAYLHA: +ve = gram positive, Tinauihu = -negative, Tinauihy = +positive

msAnlsz “nEmmvsanuaitBelumsihdaiy “sludsinlusiu

e eulsz nsmmweanuaiBelumsthiimh “sludednlvfuvng 100 aas
nnuensiimsifiuEge B. pumilus. strain UBU5S WBmar 500 fiadans wuhasdiilifims
gnlusiu (89 6) Tisz namwlumsmishiunaslvsiuad A 39909A0 nIdidnlviunn e
(& 5) wagdnleiunatu (@i 4) sz nsamlumnhiinmashiy 73.2+9.05%, 53.66 +
17.52% way 46.28 + 18.93% muady  wiuisz “nsmwlumahdalesunashiuludagn
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Tystuvna 60 ans Mnadaiteudlsifimsiiuge B. pumilus. strain UBUS wuhasaii ifimsdn
Tusiu (e 3) fsz miamlumsdimbifunagleiudn asesaunde asdidnluiunn “ai
(&t 2) wazdnluifmniu (§i 1) sz nEmwlumahianashfu 60.09+10.86%, 52.00+
7.21% uag 47.91+25.32% muddy (Ml 4)

M9 4 Uz nimuwmaihtmhsusazlviii veant " gludednlviiugiedadnlviiuegreie

a0y sUupuMIMAag ANNAvTeIMsAntuIY  Usz mEmwnsmialusiv
uazyiu (%)

fit1 e nnfu 47.91+25.32

fie e fiamn “and 52.00+£7.21

g3 e Toisinlvitu 60.09 % 10.86

& 4 {iﬂ,éﬂ + Bacillus pumilus. nﬂﬁfu 46.28+18.93
strain UBUS

§ai 5 AW e + Bacillus pumilus. fiamn “Uand 53.66 +17.52
strain UBUS

& 6 W o + Bacillus pumilus. Toisinlviu 73.20£9.05

strain UBUbH

a d . . .
4. sduwazINsaman1snaaad (Conclusion and discussion)
o A A . . . 2 A 1A
NAMIAANSNUUANLIY Bacillus pumilus. strain UBUS 910111 gWUNNANN 10190
Tumswaaeulsitlan 14an o lasiiadativazansnssnenlsilan) wasnhiy 2.99 +0.47
naz 287.14 +2.86 giladeiadans muady uagdisy niamlumsdes meviunagluivly
9(; = o o‘d’ k% Y Q' U 9; o/ o 1 a a o 1 a S A .
Wi e “uanginanududuBudurenhidunazluiunhnu 250 HadnSudedns uuaiiise B. pumilus.
strain UBUB Hisz ninmlunsdes aeiiuuazlein 9 ande 99.47 £0.25% uas
dsz"nEamlumsdes arsihdunazlvduanasiiioanuiduiuGuduveunduuayloduingu
a Iy I Qd‘ A A a dyd! =y a a 1
nazgamai 30 evwaly Wigamginng NveuuaiiSesiializailsz ninmlumsdes
anidiunazlviumdedn afe 82.54 +0.51% Weswngarginamse annanly wase
m3wsgyivlavesnuaiiize uennaiwuhfiszezinan 40 $31ne uuaiiize B. pumilus. strain UBUBS
sz nEamlunsdes meiiunasluiumdedn afe 86.11+0.53% u adliwiuinilessey
nanunaduiinamlvlse " nsmwamsthimhduuaslviuindude
= A a A A o w8 w ) Y Y a
nnmsanelse " nimwessuuaiGelumsthtehiuuazlviuludednluiuning 100 a3
NATUONINIMSIANITD B. pumilus. strain UBUS YSineu 500 Naddns wazdennluduving
60 8n3 1NATIGOUNINAMIIANITD B. pumilus. strain UBUS nsallufimsdnlusiueanaindenn

Tostuwuniivse nEamlunaidmiiuuazlviundedn o fe 73.20+9.06% uag 60.09+10.86%
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o o v 3 1 d' o/ o U o o Y 6’5 = o 4 a A o o
Muaay 1 ashimunanualumsanlvivludednlviniosassinamvilse " niamlumsmia
niuuaglviuinaiu enallesnnnmsanluiuesnluudazaseilonm IiBe B. pumilus. strain
UBU5 vigaeenldvlusiundnesnuaznnmsfadadadnlvivluiuteunazimemslumsive

BXa o B ww oo d C 4 g Y y
aseinilumsaamneanlviuidennewdwnulasasssuiumsivavesin“suuulvamuiu (plug
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' A4 o A U v o 1Y) T a4 v o o 1Y) a A A A A da
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Tu amghenuiduduizuduvesthiuuaglviuintunwui B. pumilus. strain UBUS
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