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Kanchana Thuyviang 2012: Study of Dominant Bacteria in Primary Wastewater Treatment from
Frozen Seafood Industry. Master of Engineering (Environmental Engineering), Major Field:
Environmental Engineering, Department of Environmental Engineering. Thesis Advisor:

Miss. Peerakarn Banjerdkit, D.Tech.Sc. 75 pages.

Wastewater with high organic composition (High COD) treated by using bacteria to decompose
organic substances in wastewater, is the efficient and cost-effective method. In this project, it is the study of
bacteria used in the wastewater treatment (Primary treatment) for the frozen food industry in the province of
Samutsakorn.The study follows a group of bacteria, Pseudomonas sp., Nitrosomonas sp., Acinetobacter sp.,
and Zoogloea sp., based on information from the wastewater parameters, BOD, COD, TKN, Suspended
Solids, Grease & Oil and Total phosphate. The utilized technique was to culture bacteria in Spread plate

Isolate pure bacteria by Streak plate method and Biochemical test

The study of morphology with Gram stain is found that identification of bacteria with the most
population of bacteria in wastewater treatment at the i factory are Pseudomonas sp.,of 5.4x10° CFU/ml,
Nitrosomonas sp.,of 1.6x10° CFU/ml, Zoogloea sp.of 3.6x10° CFU/ml, and Acinetobacter sp.,of
4.0x10" CFU/ml respectively , At the R factory, the most of bacteria are Nitrosomonas sp.of
1.0x10° CFU/ml, Acinetobacter sp.,of 7.3x10' CFU/ml, Zoogloea sp., of 2.5x10° CFU /ml, and
Pseudomonas sp.,of 2.2x10° CFU /ml respectively. At the S\ factory, the most of bacteria are Zoogloea sp.,
of 4.0x10° CFU /ml, Pseudomonas sp.,of 8.3x10° CFU /ml, Nitrosomonas sp.,of 1.3x10° CFU /mland

Acinetobacter sp.,of 5.5x10' CFU /ml respectively

According to the result, The bacteria with the majority of the population in Primary Wastewater Treatment at
the 1" factory are Pseudomonas sp. At the 2" factory, the most of bacteria are Acinetobacter sp., At the 3

factory, the most of bacteria are Pseudomonas sp.
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waamgﬂimﬂmmmu UIBDNI amﬂa@uwma"lmmaauw BYLAYI 13)u
1A 1 & a A = A o < Il @ =2
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L%itymﬂmﬁuaﬂﬂmmwgu, ﬂ')"lﬁJlslsllﬁJslglluslli’)\‘]@@ﬂ“Iﬂsﬂu, MANNIUNTALAZ A SIUNT

U Q



26

v
v v W a oA

1 A 'Y 2 A Ao e, .
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(B Y o AR dﬂ! A A A 1 dy 9 a Aa
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1 @ 3 . 3 3 o 1 o v A J
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a J o
1. mnma‘nz‘ﬁqmmwmamﬂmwuazmamﬁmmuﬁm

o a 4 %
mmmmiwmmmwmqmﬂmwgmzmqmﬁmmmmu Standard Method for the

Examination of Water and Wastewater 20" (APHA et al., 1998) Aam1519% 2

q' a 4 ax a 4
M131NN 4 WITTUADITUALITNITUATIEH

CRLTAN AERIVGEH Fmsuased
ﬁuﬁﬂmﬂﬂmﬁu i 1uaz 3 pH pH meter
SS Gravimetric Method
COD Closed Reflux Method
BOD Azide Modification Method
TKN Macro-Kjeldahl Method
Total phosphorus Ascorbic Acid Method
Grease & Oil Gravimetric Method

M UJszmanIzniNgaaringsu (2539)

a d 2 Aa
2. MIIATITHNINBIINN

1 a 79 a .
2.1 MIMZALYAUNITAIBNANA Spread plate technique
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'J‘ﬁuL‘].]u')‘ﬁ‘ﬂ!,°IN1$LﬁfNﬂﬁu‘ﬂ'5fJLWfJu‘]JEﬂTLl'Ju‘WﬁWNWiﬂLﬂi@UuNﬁﬁquﬂﬁWi
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TN VIUANIT BUABZYHA I1UIU 4 BUA 7D Acinetobacter Medium, Pseudomonas CFC
v [
Agar, Zoogloea Medium, Nitrosomonas Medium NAUUTMIINAAIE19A 81990
Y @ 9 Y Y A o an X 9
(glaSS Spreader) Wiﬂﬂﬂﬂﬁﬂguﬂ1uﬂ1ﬁ1iqﬂw3ﬂﬂﬂﬂu @11113'21!711!1%11%11!3‘5“%3@@\1
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. : a a a a 4
TaTafifen FazwulalalivuAmihomns (Malxgadiinet aaginenans

UHINIDIVDULNY, 2553)

F4 I'd
2.2 ﬂTiﬂﬂLLﬁlﬂL%ﬂUiq%‘ﬁﬁ}’Jﬂmﬂuﬂﬂ"li Streak plate technique

A o & A g o a 3 & & o o
Aemsiurentlula TatiRemnanUUHI M HINEUTUAN B UL TUNIZ VD
A A 1 a Y A dﬂll 9 A A o Y A Y
uuafiFousazytia arsaradede lasainiu lihumnldenigaminezihla eldlu
Y dil [ ~ Y (I v & g 1 dgl a I =
ADUMBYFONQAUINDDNIINAN UASITBIAIDYHINNY Fusariartiazwyiulalall
~ = =K o 13 24/ a ¢§ a A a a o
nunnnsaaRed 30U ureUIgNs (MAIFaTIINGT ANLINNIMANS

UHIINDIVDULNY, 2553)

23 MIANMIANHAULNNTUFIUING

2.3.1 MsAnyInMaIANIAATINTY

3 ax dy 9 o A A < ' Y A A
WudsmsdosaulumssuunuuaniEeoondv 2 nay l'lml,ﬂ HUANLIYLN
2 A 9 Ao 9 ) . V. = =<
SUVINUaZIUANG BLNTNAY MIdoutIaluMIdouIUY differential staining FIUNTYDINTT
I 9 g’/ 1 a é’ = =1 1 - . é 9 = . 1 dd‘
Tgdounaus 2 iavu'ly Fdouusnizoni primary stain a9 launa crystal violet FIUTNTON
= ' . A . A Aq YA < A Ay a A I
138071 counter stain ¥13® secondary stain anl¥no safranin O LUANITENdoNAATLTN 11U

a

A J Aa A a A < aa ' 9 = o
UUANLTILUNTUUIN ﬁ"]ulmﬂ‘miﬂ‘ﬂ@ﬂﬁ‘ﬂﬁﬂ\’ilﬂulmﬂ‘miﬂlmiuaﬂ TEWINNTYDUALLIN DU

=
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a a a 4 a o 1
HUANSBLNTNUIN (mmamqa%mm AUSINGIFTATUHIINGIAYVDULNY, 2553)
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232 ﬂTiﬁﬂ‘H13ﬂiNﬂl@QL"ﬁﬁml‘Uﬂﬂliﬂiﬂﬂisﬁﬂﬁﬂ\ii}aﬂiﬁﬁu
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2.4 MsAnEIUaNAN1NGUAL (Biochemical Test)

3 A a A A A A A ' a A
WumsnagounouensUAVAILANIGY 109 NLUANIG sAaz Al
Fy
ﬂ’J"IﬂJfT"IﬂJ"IiﬂGluﬂ"liEJ?JEJK‘T"IiE’J"Iﬁ"IiLLG]ﬂG]"I\‘Iﬂu ﬂ\‘luuﬂ"li‘l/]ﬂﬁi’)‘ﬂﬁlmf’fﬂJ‘Uﬁ‘V]N%’Jmﬁﬁx‘lﬁﬁJﬁﬂ

F4
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aa a 9 é Y o aan = = dy
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2.4.1 manaaauanlad (Catalase Test)

3 A A 4
Wumsganuamnsovesuaizelumsaas H,0, Tagiou 4] catalase

a 24
HauInzinaeune O, (AN, 2537)

ad
IBNIINaod

1. ﬂ@jﬂlﬁ?;lamel,uamﬁﬁ'uﬁ@m vuigamginmnzauiiung
1824 11 Tug

2. %80 3 % H,0, 1 18A 91U slide

3. 19219 Nichrome Aeioaa’ U slide traznan TG (Harley

and Prescott, 2002)

a ]
wauIn nanena

waau lunanowune
2.42 MINATOVDONTFIAE (Oxidase Test)

v o ] < 4 .
T lunmsdasunanai vesuaniBeunsuay mMsnudw la Oxidase
a v J
Test (NANMTAATITAZANINAUUD Ol-naphthol L181¢ p-phenyllene diamine w1 ludad oz
=~ o a X L < . aan g 1 X . v
a1 duIY Fuiludved indophenols blue U§i30111i58071 nadi reaction Hanu 16 lu

v
aerobic respiration bacteria INYNNIN enterobacteriaceae (AINNT, 2537)



I5MInaaeu

Kovacs method

35

1. ¥ig@ 0.5% tetramethyl-p-phynylenediamine HCI aslunszAINNI0Y

2. %829 Nichrome e lalatiesnumagoy Tasain laladlliuu

NILAIYNITDN (Harley and Prescott, 2002)

a A 9 a =\
NauIn magulaiuniely 10 23U

ra A 9J a ~
Waay lliJLﬂﬂ’ﬁiJ’NLﬂlllﬂﬁJGlu 10 23U

2.4.3 MIANYINTIAADUA (Motility Test)

< A A a A o 2 éf 2 éf
Lﬂumi‘vmﬁa‘umimaau‘wﬂlmfgaumEJT@ﬂmimmwaiuammamwa

a é . . a dy dy dy a
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a =
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U

A g
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.. N A a < 2 o
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4 4 v 2
Ifenns weureyulinmivaoa

9
Negative (non-motile) = HUANITHILIVIYA WU stab 111U

Control = o lifiuuaiGensay
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7. aIUNIMNMINAA0Y
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NauazIa15al

1. MIANHIPUMWMIIATvE K 1TY
= =~ %’ =S o o 3’1 Y
MIANHIAUMNNNNMIMWULAZMAANVOIU TN TZUVI T AT UAY
. o o =i Y v 1 2 9 ' [ y a
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{ Y ] % ] %’ o a J
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a 4 A v dy = a A = [ 3’1 = <3 Y
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%’ ] I o a 4
WY, YouduvIUany, Wo¥ 1agin11AITI1LHAIN Standard Method for the Examination
v =) =) o % %
of Water and Wastewater 20" (APHA et al., 1998) G?N‘]Jizf:‘f‘l/]‘ﬁﬂWWﬂﬁ’UT]J@uWL?‘TEJGUfJﬂNﬂu
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NI WUHALAAIAIATT 1N 5-7
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g}l { 13 o W % ° 1 4
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d‘ o 9 = LY tg a A o @ v
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a J a
2. ﬂ'lﬁ'Jlﬂﬁ'l%"r‘iTl'N‘i!a%'J'JTlﬂ'l

o a J =S Aa Y v 1 3 a ' o ? a . .
‘V]”Iﬂ"li’JLﬂi”lz‘Vi‘V]Ni]ﬁﬂﬂ?]‘ﬂﬂﬂﬂ81"]5&51’JE’JEJN‘LHLE‘TEJGLHTJE’JﬂillﬁﬂTWLlnﬁﬂ (Equalization

LY a A JY a

v Y
tank) Y9952 UUIIATUAY (Primary tratment) 11AZINTIINIZIDOQAUNI IR 0NAL]
[ Y 2

A v o = S A 1 a d‘ = A o

Spread plate mauui]m’;uTﬂTaummwuﬂmiEJLmaz%uwwﬂumwmamwmmmz,

e
a a gy 1

v dgﬁl a A I Y s g a A [ A Aa
AALINIBOUIFNTAIUNAUA Streak plate u:wa“lw“l@ﬂqmmaamﬂmﬂmmmﬂu NIDNLIYNIAN

Q

J

~ & a = I dﬂll a £ = [ [ a
TaTall (Colony) H3A3 QYU IINHAARSIALTUNFOUIANT, ANKIANHULNNTUFIUING
o d o w 1 o <
Tagldisdondunsu udniliaslnrdrondesyanssand (Masvers 1000 1) i lviduns
a J o = Y a A 4 =2 A = =\
aad 31l39anyae tazMIiTeadIveuANITY (WYINI B, 2550), ANKIAVAVITANITUAL
[ Y
(Biochemical Test) tiVougniazidanarouuaiouaazsila lagnagounsimnailgnse
UAANAH (Catalase test) UN38100NFAH (Oxidase test) HazAMANITANIIATOUAD
% a 4 [ { 4
(Motility Test) (A94NT, 2537) FINANITNATIHUAAIAIAT1N 8-11 Laz,NA 7

A JY

Y
2.1 MIIWISIABIYAUNIIAINATIA Spread plate
o o = aA 1 a d' dy dy ]
wamsuuuulalativesuanzouaazsiannyluems@euredumiz 910
@ I 3 1 1 1 I 1
aogvedaaz 15901 wunne 3 Tssnuuuanizelungy  Pseudomonas spailungu

Aa A < 1 [} o = A 1 a o A
LLUﬂﬂLiﬂﬂWULﬂuﬁ’)uiﬁﬂJ TﬂmemuTﬂTaummummimmawumﬁmmmﬁm 8

a A S
M990 8 YSNaUUANGE INNU LU IMTIREUTOT NN

HuANIsY ¥iinonIAoae TUIULUANITY (CFU /ml)
DRIVIRE 15997 1 159911 2 159911 3
Pseudomonas sp. Pseudomonas 54x%10° 2.2x10° 8.3x10°
CFC Agar
Acinetobacter sp. Acinetobacter 4.0x 10 73 %10 55% 10
Medium
Zoogloea sp. Zoogloea Medium 3.6x%10° 2.5%10° 4.0 x 10°
Nitrosomonas sp. Nitrosomonas 1.6 x 10° 1.0 x 10° 1.3 % 10°

Medium
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A ' A dy Aa A I 1 1A =
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NUIUUBDINGAND 1.6 x 10 ﬁ’”l‘Vii‘UI’i\‘]\‘ﬂu‘Vl 2 LLTJﬂT]LiEJTIWTJLTJu?{’JuGlWﬂJUﬂ?J
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A o Y ~ A 6 ~ A A I I 1A
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A o Y = A 6
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@ dy a Q( Y a
2.2 WaNIIAALYNIFDUITNTAIUNAUANIT Streak plate technique
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URIUAUINAN 2 - 5 Uaaluas aIu Zoogloea sp.UANHUSHUNIUIANUDY W'ﬂﬂﬁlﬂ]m@ﬂ
A = Ao y - . ) A
naoy IuvueNUUANIG Y Nitrosomonas sp.UUBDINITLDYUYBD Nitrosomonas Medium TaTaid
1 3 Y ] 4 A a = o < 9 a a Y A
gﬂiNLaﬂ‘UN UATUAUYINAN 1-2 UAaLNAT ﬁ"lﬂ’ﬂﬁ ﬁ\‘llﬂmﬁuhlﬂﬂWﬂ L!ﬁZLi]ﬁiUumUIﬁﬂﬂ 19

9 o [ . o . H A
lFnadmsumsmz@ealssuna 3 74 HaAIRIN1s 19N 9 LAz NN 7

2 o A a O
ATNN9 amgmzTﬂTaumiﬂguuammaw%ﬂmmz
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HUANLTE FUADTHILAYIUTD EUAUAUINAN ﬁﬂ‘]&lﬂ!gj‘ﬂjﬁu
TN (Nadns)
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Pseudomonas sp Pseudomonas 2-5 nay yu VOUITIY
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Zoogloea sp. Zoogloea Medium 2-5 nay Yu vou
s
TiSeu

Nitrosomonas sp. Nitrosomonas Medium 1-2 naN LYY VOUITL
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(A) (B)
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Pseudomonas sp.(B) Uav119u 31)519nauy, Zoogloea sp. (C) Hau119u 31519019

1 Y 9 A o 9 A A . A
HHODNATUUN YDUNANHUSANYNDNAADY , Nitrosomonas sp. (D) Iﬂiﬁu&l‘i‘ﬂ‘i’l\i

U

=
pavuuy avnla

2.3 HAMISANEIANHULNNTUFIUING
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=

a2 A a A v v d =
HUANLIY NIINAAUNITN 31]513 gﬂinmmwaaumm &

Acinetobacter sp. UnINAY nou
Pseudomonas sp. UNINAY nou
Zoogloea sp. UnsNAY Nou
Nitrosomonas sp. unsvay Nou

{ 4 o a 1 4
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A 901 =y [ 1 1 g == =\ 1 1
nwuluidearnvgwuddlunuanGounsyay 43151900 (Buchanan, 1957)
=2 v = = . .
2.4 MIANHIAUTANUANNTUAY (Biochemical Test)

Lﬁaﬁmﬁ‘wﬂﬁauqmﬁuﬁﬁmﬁamﬁmmg%aumﬁﬁﬂTﬂﬂﬂ@ﬁﬂUﬂmﬁmﬂﬁmi
malnseeendaaaziaa e ﬁTﬁ%‘]JL%’E)LL‘]JﬂﬁG‘EJﬂéM Pseudomonas sp., Zoogloea sp.
a2 Acinetobacter spnaoUAMaNTAMIIAROUA TS UULATE 8ngu Nitrosomonas sp.
mmi”uﬁwmi NATOUAINITVDY Bergey's manual of determinative bacteriology 8 " ytwa

MINATOULAAIAINITINN 11
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d‘ = wa = )
MINN 11 HaNTANHIAUTUUANNFUAY

BIGNIRE, SNATOUNIFUAY ( Biochem Test )
PONTIAE uanLae ﬂTiLﬂéﬂuG’h
Pseudomonas sp. + + n
Nitrosomonas sp. n n +
Zoogloea sp. + + n
Acinetobacter sp. - + n

A a ana a 9] a ana a a A 9
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a = = d' U dy dy
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a a o w I a a o w 1 H % ]
Uszaniammsthialulasnulugdimou Hisz@ninmmarhiianeudiem Feziinade

a a o v 4 %7/ lgl { ]
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Weawosa, Haansw/ans = wun.Wedawesax 1,000
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5110511020619, 00005
7. MmsmmIlseanEmnvesszuu (Efficiency)
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d' a 4 %} = d‘
A1 NHUINN V1 WﬁﬂTi’JLﬂ'iW‘I’iﬂmﬂTWHTL?{?JT?QQT‘L!‘VI 1

T5991u9 1 W3mes (Naansu/ans)
BOD COD TP TKN oil SS
Lﬁ@u‘ﬁ 1 Influent 1575 2600 2262 175 860 360.56
Effluent 1230 2200 2295 151 70 338.33
Aot 2 Influent 1395 2800 1441 167 135 263.89
Effluent 1080 1200 1498 136 175 237.22
Lﬁﬂu‘ﬁ 3 Influent 1665 2400 2241 298 327.5 533
Effluent 1200 1200 2145 206  347.125 298
Boufi 4 Influent 1485 3200 2096  169.87 17125 552
Effluent 1440 2400 2272 142.8 96 474

d‘ a 4 ¥ a ~
A1 NHUINN V2 Waﬂ'lﬁ'Jlﬂi'lgﬁﬂmﬂ'lwu'llﬁﬂii\‘l\?'IUﬂ 2

T390 2 Mwes (Haansw/ang)
BOD COD TP TKN oil SS
o 1 Influent 1935 3200 2075 200 240 921
Effluent 2190 2133 1899 274 250 854.44
ot 2 Influent 2040 2933 2146 326 110 06.67
Effluent 2175 2800 1911 306 100 844.45
ot 3 Influent 3660 4000 2175 455 493 1097
Effluent 630 1200 2059 378 40 378
Houfi 4 Influent 2490 5200 1978 285.6 365.83 1292

Effluent 930 2800 1662 274.4 55.83 485
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T390 3 W3mes (Naansu/ans)
BOD COD TP TKN oil SS
Foufi 1 Influent 2250 3400 2542 329 280 642
Effluent 1320 2600 1460 205 260 180
Aot 2 Influent 2100 4200 2003 309 50 298.89
Effluent 1193 1733 1380 179 60 393.33
ot 3 Influent 1980 3467 2115 259 355 903
Effluent 1298 800 1192 164 138.75 189
Foufi 4 Influent 2910 4800 1976 2427 256.875 1087
Effluent 1433 3600 1625 167 212.86 390
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Y @ 4 A a 3 o
munIni a1 anbuz Inlallveude Acinetobacter sp. NATYVUDIITUIITUNIE

Acinetobacter Medium 19875 Spread plate technique

H o 4 { a 3 o
MuwuInhi a2 anbuzInlallvou¥o Pseudomonas sp.vs YUUDITHIITUNIZ

Pseudomonas CFC Agar 1ae7% Spread plate technique
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H o 4 A a 3 o
munuIni a3 anpuzInlaliveu¥e Zoogloea sp. N3 YUUDWITUIITUNE

Zoogloea Medium 1ae7% Spread plate technique

H o 4 { a 3 o
MunuInh ad anbuz InTallveudo Nirosomonas sp. NMATYVUDIMITUIITUNIZ

Nitrosomonas Medium 19875 Spread plate technique
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lumaignsen

MWRUINT 91 LEaInaMsnagoUMInalAzemaAaad (Catalase Test)

— +
Ta a1 Y a I a a1l k4 a )
"lwnﬂamamumﬂ“lu 10 31N !ﬂﬂﬁ?»l'Nl"llNﬂ]ﬂnlu 10 34N

MNHUINN 92 udaIwanIInaaauMsnNalnseloondad (Oxidase Test)

a d‘ U ' a d‘ U
INANIINADUA llﬂ!ﬂﬂﬂ"li!ﬂﬂf’)‘l—mil

M ] Y H
MNEUINH 3 L!ﬁ@NWﬁﬂﬁ‘ﬂﬂﬁﬂﬂﬂﬁLﬂﬁﬂuﬁ’)ﬂl’ﬂ\‘llélﬂfﬂ Nitrosomonas sp.‘ﬁ!ﬁ]ityﬂl‘!’f)'lﬂ'li

2 A a2 . .
RYUFDFUANIUNA (Semi-solid agar)
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