k4 Aaa d v A == a =) A
IVBAHHUNUS MIUINUAZNITAALADNLUANLTINANYTLDTINDNIT

Yiuilgenauninnounia

A1l NI GADING
a v oA a o
YSayan MnenaasguUuia ar1Imenlszgna)
a a 7t o
AMzNIINM NI 9. A3 79 Ugue1sd 210138/ IMaN
= a s U
HA. A3, AN VITANIIA 219158M1/5n11590
U A s U
MA. A3, U NeYIUTITY 219158M1/5n 11590
U |
unAnge

A A a Jd A o A =
LL‘Uﬂ‘VI!,'iﬂwaﬁLEJ‘L!ll“]fllQi!@ﬁ‘UNﬁWfJWuﬁilﬂ’J”IllﬁHJWSQGluﬂﬁﬁﬂﬁzﬂfJuL!ﬂm“b’ﬂM

J . ° L [ A 9 '
Aiueua Feansoilszgnd 15 lumsdivd jsnuantiaundsgnsvesiagneadiela

[

(Y] 1 o 1 a a ¢ A 9 t:al) aA
L!@]fNuliJTJ53ﬁ‘Uﬂ'J']llﬁ']ﬁfl]L!Wﬁﬁa']fﬂl!LGINW']‘EL!GI)'EJLL!@\3{1]']ﬂ@]u‘ﬂuGLuﬂ']ﬁLW'lgLaﬂﬁllﬂﬂﬂlﬁﬂﬂﬁqq

] aw & dydaél A o s A v A dy A A a d A
[31¢] QTL!?J%EJGD”L!‘LHNLﬂﬂle‘L!Tﬂflll’m’qﬂizﬁﬁﬂmﬂllﬂﬂua$ﬂma€lﬂl“]§@uﬂﬂ‘ﬂLiﬂwa@]!@ull“]fll g3lo

A Ao a A I ¥ A A y A Ao
ﬁmﬂﬂuﬂum’iﬁzﬁummgﬁﬂ Lwaslﬁ"lﬂLL‘UﬂmSﬂium)muﬂummmmmiummﬂmﬂ@u

= 4 o G Y [ A [ 1 Y
uaaisanaIFUoua naziwlszgnaldlumsidivilepaauiaunilsemsvesiagneaing

Yy 1 g a s A = = v y 3 2 1 o W

hlﬂl!ﬂ Ua@ﬂﬂizﬁmuasmmuﬂ L!,azl,‘waﬁﬂy1m1m‘ﬂuUlﬂulﬂmmmiclﬂfmmﬂmuaﬁJJﬂmG]i
= ' 9y dy Ay aA Y 2~ A 1 E2A
GIf'Jﬂ']‘Wlluﬁ"lﬂil'lslslf‘ﬂﬂll‘ﬂu@'lﬁ']ﬁlﬁfNHf@LUJ‘ﬂ‘V]Liﬂ@nﬂ‘ﬂ@ﬁﬁﬁ’]ﬂ%’ﬁﬂﬁ’]‘ﬂnlwx‘] LW@ﬁﬂﬂTi%ﬁnﬂiu

dy a A v A dy a A a d A A
DTN LAV ANLT Y mﬂﬂﬁﬂﬂﬁ@\u!ﬂﬂlmzﬂﬂlﬁ@ﬂl%’@imﬂ‘mifJWﬁ@]Li’Juul“MJfJiL@ﬁW‘U’NLJJ@

U

T A

£ 9 Y d A A 2
LW'I$L€1fNEl,‘L!6Tﬂ'liﬂi%ﬁ]uﬂ'l‘iﬁi'l\‘llﬂuhlclfugimﬁ Llﬂﬂﬂliﬂhlflicﬁm‘ﬂ C13 un1nanNssNUey
d A a 1 %I o =3 Aa Aa o = 1 VAo 9 dy
Lau"lcnngigeﬁqwﬂ 25.71 gua mumuﬂiﬂmu 1 yaansy %diﬂ?WﬂWﬂ’Jﬂl’lﬂﬂWﬂl%ﬂMWQii'lu

Bacillus pasteurii KCTC 3558 daiiananssuvesou lsigsoaminy 11.24 giia ae T)5du
[ d’

Aa A o I Y a I A 1
1 UaanIy LiJ’fJu']ul,ﬂﬂi$EJﬂﬁﬁl‘lfﬁlUﬂi$U'JUﬂ'liWﬁ@]”ﬂﬁﬂﬂﬂi%ﬁWUWUTl‘ﬂi%Elm')ﬁ'lﬁh«!ﬂ'liﬂll 28

<3 ~ ,i’ A A = o o @ o A da! v 9 VoA ~
U ‘Uﬁf]ﬂ‘ﬂWﬁul%ﬂllﬂﬂﬂlﬁﬂqaicﬂlaﬂ Ci13 3Jm:iWmmmmamwmlul,muﬁ)ﬂmnm)l,lﬁimmsm

[ [

§ a o a 4 2 1
VARIUAN Lazip AN T ITHAIAUTING To InAvesTudIudy 16S rRNA voanuadiise o Ta

L= Y 2 [ == = S <3 4 A
an C13 W’]J’Nllﬂ’ﬂllclﬂﬁLﬂEJ\?ﬂ’]JL!“]Jﬂ‘VILiEI B. mesonae T@amﬂaimuﬁmmmmu 98.73%

J A J

dy = Y a a = a < 1
U’é]ﬂﬁﬂﬂuﬁﬂﬂﬂﬁﬁﬂ‘blWﬂﬁﬂizfmﬁcl‘]ﬁ]ﬁuﬂ EJNEW]milﬂﬁiuﬂ1iwaﬁﬂa@ﬂﬂi$ﬁ1u WUINITNTY

Q



A o

& a a Jd A o 9y v o v w Y X A
oA UN EJNEIG]L'E]ull"lﬁlgiL'E]ﬁ”ﬂ1114TJEI'E]ﬂTJ53ﬁWUﬁWNTiﬂﬁUﬂWaQﬂﬂqﬂNWﬂmu Iﬂﬂ'ﬂizﬂzfﬂﬁ

] @ <] ~

! f - - a 4
U 28 M vdendszenuinaurouunaiiie Bacillus pasteurii KCTC 3558 uagHauaunsd
a g o v A X 1 A v o w o vy X
DIOW 5% eNIaTuNsIng IauIued 1 Tived Aty Taasuusana lageay 7.38% uaz 9.79%
o w A =1 o = I Py v ¥ 2 v o o
aday werMeunuganiugu wazmsaneianuiullIalumsldihnendenine
= J d’l Ay 1 Bo’ Qy ] v o = =5 A
Finmya lInnaunuesideureuas gy wuInhmannterinmMadinimya Inidnenini
o o <3| t = A 4 & a A -
veansad e uduesmizi@esnuaiiGenaunula Tasiseuvaiise Bacillus
- ~ dy ’.f cgl 1 v o = 1 Yy Y
pasteurii KCTC 3558 fimiziass luiihmeanindeninmadinimya Inanududu 25% Tag
1A J o a v A a o X { 4
511a3 ananssuvesou laigsoaiala 16.75 ghiade TsAu 1 Tadniy degeigaiiofion
[ d' dy dy dy é [ 1A 9
Auimgiae1ueI1M1518031%0 TSB-urea, NB-urea ttag MP F3iannanssuvesou lxila 0.01,
a 1 = a a o o dy ~ A 3 2 v )
6.81 1a7.72 ghaae 115A1 1 Tadniu awa1au mamnzasanuanizeluihnannueninnmes
Y
Fanmya lnanududu 25% Taslsmasdigunsoaaaildsieslunmsmiz@ewuaiiselan
! £ Y
88.91%, 79.12% A2 33.0% 1405 NsUN V014151289150 TSB-urea, NB-urea las MP
o w 4 [ % J. 4 4 . -
audAY taziieiinsvuglgnunanduaslesenuaiiise Bacillus pasteurii KCTC 3558
~ 1 y 2 ' o ~ 1 VY = SAY Y 1 ' A 2
Mvzesluihnanniondinmadiniwya lnwua Aoudwudn latiaianun ULy
o Y A 4%1 1 A v o w [ Y dg! =2 A =
5.38% UAzA@WIASULTINA I uegelisdny Tassusana lAgauns 30.27 % ooy

A J.

v a o 1 < ' = {o o a o o
nuganIuAN uIseluaaslifiun mianaznouuaaFenngnii Ineyaunsdinasinlnide
4 Y

o A ]

1 9 d'dy A <3 = 4 ) 9 é’ o
HRBEEN 1umu ﬂ@Uﬁ@ﬂ‘ﬂi$ﬁTLle3“1)’&%1!@]?{13Jﬁﬂiﬂui\‘lﬂﬂllﬂlﬂﬂﬂ]u UAagUITNIINUBHUD
2] = = A o I dy dy a A A 1 91
ﬂW‘ﬂ)’%’JﬂWWMMﬁ"lﬂﬂJﬁﬂfJﬂ”IW‘ﬂ‘UzWﬁNu%‘]JuﬂTHﬁmfNL“]f’e)LL‘}Jﬂ“VILiEJ‘VIﬂLL“VIuLW@aﬂﬂﬂGb'm&Gluﬂﬁ
dy == a Jd A A 9 Y o o 1 Y
mzdesuanGenaaeu laigieamenislszgnaldlumsdsuljsaunmmiganodianis

wiia'la



Dissertation Title Isolation and Screening of Urease Producing Bacteria for

Concrete Quality Improvement

Author Ms. Sada Yoosathaporn
Degree Doctor of Philosophy (Applied Microbiology)
Advisory Committee Dr. Wasu Pathom-aree Advisor

Asst. Prof. Dr. Sakunnee Bovonsombat Co-advisor

Asst. Prof. Dr. Poon Thiengburanathum Co-advisor

Abstract

Some urease producing bacteria with calcium carbonate precipitation ability
could be applied in construction materials qualities improvement. However, it is not yet
successful in commercial scale because of the high cost of bacterial cultivation. This
study aims to isolate and screen for effective urease producing bacteria from urea
accumulated soil for bacterial calcification. These bacteria were applied to improve
quality properties of construction materials namely, soil-cement interlocking block and
cement paste. Feasibility study on the use of effluent from chicken manure bio-gas plant
as alternative cost effective bacterial culture medium was also investigated. The results
showed that bacterial isolate C13 which isolated from rabbit farm soil has the highest
urease activity of 25.74 unit/ mg protein in urease production broth, which is higher
than a reference strain, Bacillus pasteurii KCTC 3558 (11.24 unit/mg protein).
Therefore, isolate C13 was selected for soil-cement interlocking block production. The
increasing of compressive strength of soil-cement interlocking block treated with
bacterial isolate C13 was observed after 28 days of incubation but the compressive
strength is lower than control 7.54%. The 16S rRNA gene sequence analysis indicated
that isolate C13 is closely related with B. mesonae with 98.73% similarity. The
application of urease producing bacteria in soil-cement interlocking block production
demonstrated that the compressive strength of interlocking block treated with B.
pasteurii KCTC 3558 or 5 % EM was significantly increased by 7.38% and 9.79%,
respectively, compared with the control at 28 days of incubation. The effluent from



chicken manure bio-gas plant showed potential for use as an alternative bacterial culture
medium. B. pasteurii KCTC 3558 cutured in 25% (v/v) chicken manure effluent
medium showed highest urease activity of 16.75 unit/ mg protein compared with the
cultivation in TSB-urea, NB-urea and MP which showed urease activity of 0.91, 6.81
and 7.72 unit/ mg protein, respectively. The result also indicated that the cultivation of
B. pasteurii KCTC 3558 in 25% (v/v) chicken manure effluent medium can save the
cost of bacterial cultivation for 8 8 .9 1 %, 79.12% and 33.0% compared with the
cultivation in TSB-urea, NB-urea and MP, respectively. The density and compressive
strength of cement cubes treated with B. pasteurii KCTC 3558 cultivated in 25% (v/v)
chicken manure effluent medium were increased by 5.38% and 30.27%, respectively in
comparison with control. It could be concluded that microbial calcification has positive
effect on construction materials both soil-cement interlocking block and cement paste
by increasing their compressive strength. The effluent from chicken manure bio-gas
plant has a potential to develop as an alternative cost effective culture medium for

urease producing bacteria.



