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Teerawan Boontoseang 2007: A Study of Heterotrophic Aerobic Microorganism Changes in
Intertidal Zone Garbage Landfill at Leam Pak Bia Petchaburi Province. Master of Science
(Environmental Science), Major Field: Environmental Science, College of Environment.

Thesis Advisor: Professor Wit Tamchalanukit, Ph.D, 126 pages.

The heterotrophic aerobic microorganisms in garbage landfill in natural mangrove forest at Leam
Pak Bia, Phetchaburi wete studied for 52 days. Change of both species and number of groups of bacteria,
fungi and actinomycetes were compared to those in the mangrove soil area. The pH, salinity and temperature
at each site was also measured. The results shown that the number of bacteria, fungi and actinomycetes in
garbage when isolated by culture mediom PCA, PDA and SCA in aerobic condition at room temperature
were 7.77 x 108, 235 x 10° and 1.09 x 10° CFU/g dry weight respectively, which were higher than the
number of microorganism in mangrove s0il. The predominant heterotrophic aerobic bacteria, morphological
characteristic similar to Bacillus sp. and Pseudowmonas sp. which were found both in garbage and soil. The
heterotrophic aerobic bacteria similar to Xanthomonas sp. were also found. The heterotrophic acrobic fungi,
morphological characteristic similar to Penicillium, Aspergillus and Acremonium were the dominant fungi
groups found in the mangrove soil, whereas fungi morphology similar to Penicillimm and Geotrichum were
found in garbage. The Streptomyces was the dominant group of actinomycetes found in both garbage and soil.
It shown that the number of all groups of microorganism were rapidly decreased during the first 3 days
of incubation and were decreased following the time of incubation. Fungi and actinomycetes were
relatively decreased and not found after 52 days of the experiment. The number of heterotrophic aerobic
microorganisms in mangrove soil were decreased when compared to the beginning. The comparison of the
average temperature and salinity between the landfill site and reference site shown that the landfill site and
reference site were statistically significant difterence 0.05 while the pH was not difference. The results can be
concluded that the use of garbage landfill in the mangrove forest area is not suitable due to changed of
species and the number of all groups of heterotrophic aerobic microorganism in mangrove soil were
decreased, emerging of water locking, sulfide and hydrogensuifide production in the garbage landfill holes
and has the negative impact on mangrove ecosysiem, mangrove plants, benthic inveriebrate animals and

fishes.
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MARNHIN N

dv & a A d
1. 21M15a8 YA UNIY

dy dy o z:! ] dy d' a [ d Qy
FATDINITLAUILYD uﬂﬂuwu%wqquu 121°C ANNAU 15 Yauanon1519i0

~
UIU 15 UM

1.1 Standard plate count agar (PCA)

Tryptone 5 g
Glucose 1 g
Yeast extract 2.5 g
Agar 15 g
Distilled water 1000 ml
1.2 0.1% peptone water
Peptone 1 g
Distilled water 1000 ml
1.3 Potato dextrose agar (PDA)
Potato 200 g
Dextrose 20 g
Agar 15 g
Distilled water 1000 ml

v o v o Qy J a 1
wIsnaTaza1s TaedaiudSaiusulssina 1 gauaiuawag 200 g lalu
9 v
mMruztaz@niinaulsinas 500 m i lddusudeauu 15 wi uaz hwnsewe Ry
Y v
damvounadnn1F 1Ay Dextrose 11ag agar  UAITMIMIUTVUTMAsAIhindu IR TYTINas

1w o 4 ] dy A @ Jd Qy =1
M1NY 1000 ml m"lﬂmmm;aw 121°C auAU 15 ‘]J’E'J‘LWW]E]GH?NH’J UIU 15 UIMN
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1.4 Starch casein agar (SCA)

Soluble starch 10 g
Casein 0.3 g
Potassium nitrate (KNO,) 2 g
NaCl 2 g
Dipotassium hydrogen phosphate (K,HPO,) 2 g
Magnesium sulfate, hydrate (MgSO,.7H,0) 005 g
Calcium carbonate (CaCO,) 002 ¢
Ferrous sulfate, hydrate (FeSO,.7H,0) 001 ¢
Agar 15 g
Distilled water 1000 ml
1.5 Glucose yeast extract agar
Glucose 10 g
Yeast extract 10 g
Agar 15 g
Distilled water 1000 ml
U1 pH 1314 7.0
1.6 Oatmeal agar
1180 20 g
Agar 18 g
Distilled water 1000 ml
Trace salt solution 1 ml
* Trace salt solution
FeSO,.7H,0 0.1 g
MnCl,.4H,0 0.1 g
ZnS0O,.7TH,0 0.1 g
Distilled water 100 ml

U5u pH 131 7.0
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=1 9 [ o'/ 9 oY 1 a oy o'/ a
wIguasazaretlon laedatnilon 20 ¢ lalumsuzuaziauiimaudsuiag
500 ml ¥iSowanzay W TUAuAALIY 15 1N NIBUDURWIZAIUVDIUNAIUAY trace salt
Y v ¥ Y
solution tazagar 1a1MMIUSVYTINRIAIIIAAN IR RS HIA5919D 1000 ml 191 11)39aiie

1 Y
N 121°C anusu 15 Uouanon13netn w15 i

2. ’e’l1‘H"Iilaﬂﬁ!‘lii’)‘i’l‘l‘lﬂufn5Tlﬂﬁ'mJﬂQSETNUﬂﬂ]ﬂ‘h')!ﬂﬂﬂli’)ﬂ!‘lﬁ’)!mﬂﬂﬁﬂ

a Y]

dy tﬂy o £ 1 tﬂy ~ g Qy
gATINTLAUIYD quﬂuQmTL%ﬂﬂQﬂlﬁﬂN 121°C ANUAU 15 YaUAnDA151917

QU

=
UIU 15 UM

2.1 Nutrient agar

Beef extract 30 ¢
Peptone 50 ¢
Agar 150 g
Distilled water 1000 ml

Y51 pH 11 6.8-7.0

2.2 Motility test medium

Tryptone 100 g
Sodium chloride 50 g
Agar 50 g
Distilled water 1000 ml

Y$u pH e 7.2 £02

2.3 Nitrate broth

Bacto — Beef extract 30 g
Bacto — Peptone 50 g
Potassium nitrate 1.0 ¢

Distilled water 1000 ml



2.4 Simmons' citrate agar
MnSO ,
(NH,) H, PO,
K,HPO,
NaCl
Sodium citrate
Bacto — Bromthymol blue
Bacto — Agar
Distilled water

U5 pH 1T 6.8 11 25° C

2.5 Tryptone broth
Tryptone

Distilled water

2.6 TSI agar (Triple susar iron agar)
Bacto - Beef extract
Bacto - Peptone
Bacto - Yeast extract
Proteose peptone
Bacto - Lactose
Bacto - Dextrose
Saccharose
Sodium chloride
Ferrous sulfate
Sodium thiosulfate
Bacto phenal red
Bacto - Agar

Distilled water

0.2
1.0
1.0
5.0
2.0
0.08
15.0
1000

10.0
1000

3.0
15.0
3.0
5.0
10.0
1.0
10.0
5.0
0.2
0.3
0.024
12.0
1000

gQ 0o 0@ 09 O3 O 09

ml

ml

gQ@ O O O @8 O 0 00 0o O3 O 09

ml
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2.7 Anaerobic agar
Tryptone
Glucose
NaCl
Sodium Thioglucollate
Sodium formaldehyde Sulfoxylate
Agar
Distilled water

Y5u pH T 7.2 25° C

dd' Y QA o &
3. ﬁ1§!ﬂﬂﬂ1‘lﬁﬂﬂﬁ®ﬂf]ﬂ!ﬁ?~lﬂﬂ1ﬂﬂ15%1!!‘1&ﬂ!‘lff)

RPN, wa ) P
3.1 ﬂ'”li!ﬂiJVlﬂlG]fcluﬂ'lﬁVlﬂﬁ'@‘UﬂﬂlﬁllUﬂﬂ”liﬁi”l\?!,@uulqﬂ\l catalase

3.1.1 3% H,0,

RPN, wa P P
3.2 ﬂ'”li!ﬂiJ'ﬂﬂlG]fcluﬂ'lﬁVlﬂﬁ@‘UﬂﬂlﬁllUﬂﬂ”liﬁi”l\?!,@uulqﬂ\l oxidase

20.0
10.0
5.0
2.0
1.0
15.0
1000

3.2.1 1% tetramethyl paraphenylene diamine hydrochloride

3.3 sswiinlFlumsnadeuguauiiamsadisoulaa

3.3.1 Kovac's solution

adq 9 wva A
3.4 maalinldlumsnadounaauiianss A luasn

3.4.1 Sulfanilic acid

3.4.2 COL- napthylamine

3.4.3 WadINEd

106

gQ 0o 09 08 O 09

ml
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= ° 29 Yy v .
4, Eﬂ5!ﬂ31!!ﬁ$1»ﬂﬂ17ﬂ‘lfﬂ§]3»l!!ﬂ§3~l Uazaa U slide culture

4.1 crystal violet
4.2 Gram's iodine
4.3 alcohol 95%
4.4 safranin O

4.5 lactophenal cotton blue

IS) 3)’ d’ YR a . . . . . X v A
5. %T"Iilﬂ&ll!ﬁ%u"IfJWﬂ‘UﬂﬂHYIﬂ!WII'tN diaminopimelic acid ﬂl@@!!@ﬂﬂiuﬂlﬂl"“ﬁ

5.1 6 NHCI
5.2 0.2 % ninhydrin 11 acetone
5.3 @13azaedImIum paper chromatography

(09518974 1ne1/51195 methanal : 6 N HCI : pyridine : H,O = 80:4:10:26)
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NIANUIN U

A a d
1. MINATRUNUANTANIT AANVDIYAUNTE)

1.1 Catalase test
I A o o A A a 4 a
WumsnagauiodadwunuuanGenasonaaou lyi catalase Iasilnalu
9 a == 1 ] a rfdy Y d' ]
nszuaumsmelaunuldeengiou nuaiGediulvajaunsonaaeu lmiilamsdesaais
4 7q Y Yoy a g’ 1 ~A A a
TaTasnunlesoon lud uanoon uazlimwesndauuaziiz MmInaaauIuaNGonaa
7 A ' o Y ¥y A ~ LA Ay '
o 193] catalase 13014 911A Taelduuais IaTativeusoNdoan1INaaol UAZaIUULHY
P Y] J P4 e A A . ' S o
aladfiazoin udriomiier 3% lalaswunlesesnlud asuudonoguunkualaddung
[ d’Q d? v A
WoamsNnNAYUNUN
Y
= 0.1

1 =) a =
NITIDIUNA +: Wlounavunun

Y

- hinveunavu

1.2 Oxidase test
S a L4 . ! a
Wunisnageumswaney lysl Cytochrome  oxidase  UOILUANIZILFIA
U 4 o [
nuanisenguue 151dunszuIuMs oxidative phosphorylation @143 UNIZVIUMIMIY AL
4
Tdwdaa lusgninenszuiumsaanarnnavy insaremaaanseuliuneendiaulag
1A d! [ o 1 a d' a d?’ A oy
ATTUIUMITVUAWBIANATOU Fao1demIinuvedlslnlasunieg nanaannavunesin Tu
A A A A o Y A g 4 . @ 9 ' a
nuaiz el la Ta Tasunnueidmihindueulad oxidase drgaielumsniemadiaaasou
[ a 4 o
T¥dueendiau msnaaeunsiteu el Cytochrome  oxidase vouuaiizeiilasld 1%
k2 9 [
tetramethyl paraphenylene diamine hydrochloride MoAaINTLATENIIL5 1A INYD MNUWAY
dy Sy 2 A A J . = S
F¥oNABININATDVINVAAIVUNTLAIENTDS HAUUANGoTou l43] oxidase AVDIVANISY
{ { I g’ a 1 Aa ] < 4 4 {2
nvavunszarazilaswumiitudunsenie melu 10 31H (iadslsun@adendlu
< A A £ Y 9.
man ¥3ei Iasy Fa019 1 mauIn1d)

Y
1 a o Aa 9 1
NI1IDIUND +: l,ﬂﬂ’au1LQHL%NW?@§M’NUHT§Z@1Eﬂi'EN

T Aa d‘ =
- "lmﬂ@ﬂmﬂaﬂuauuﬂizmym‘m
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1.3 Motility test
3| A A tﬂy ~ tﬂy =1 1" o
Wumsnageuanuavselumsmasunvease Mnmsniyeiunanaaain
9 zﬂy A A 9 A A a a [ a = a a
Gl‘l’i!flf@ﬁ']‘JJ'lﬁﬂlﬂa@uVIulﬂLlﬁmﬂﬁ’EJL!VI’0@ﬂﬁ]"lﬂ‘]JﬁL'Jﬂ!LﬂiJul‘]JEJ\i‘Uﬁl'JmﬁlWN FAVSINANTTLVTRY
k4 Y
HAZUUNAIUT IUUY ﬂTi‘VIﬂﬁi’]‘UIﬂﬂﬂTiLWTSL%ﬂaﬂﬂu@TﬁWi motility test medium Taams
9 ] v
stab 9394 1 ASY 38019 2/3 VBIANUGIVOIDINIT UNNYUNYL 35-37 © C 18-24 H2 19
1 < a g ] a {
NI1IDIUND +: Lﬁl!ﬂTiH]ﬁilﬁJi’NLGdlﬂ’Jﬂ@ﬂuﬂﬂi@ﬂ stab W?@hlllﬁiﬂﬂﬂﬁﬁ]iﬂluﬁ
9 Y
FALUUTLINUTOY stab memsﬁmﬁaﬂ;u

< a g a
- lfﬁuﬂ’lﬁLﬂﬁiyﬂl@ﬁl%ﬂ!ﬂw'lgﬂinmiaﬂ stab

1.4 Citrate utilization test
15 lumsdasunuuaiGeunsvaulasordearuaiuisolunmsl¥siase
. I J 4 J @ Aa A Jya a 4
(citrate) (HUUMAIMT VDU HazunaIndIny TasuuaniGenausolssase saznaaou la]
L. [l a Y a g a a 2 I a &£ A
citriase 80831050 1inananluoons TaosFina uazosdian uazioulsidnyiavilane
& A & o s s
oxaloacetate  decaboxylase ¥egooozdana liiflulngna uazmaaisveulaoenleq A
P oA a 2 v o a S yys o P
amsvoulavan leaninavuazsindinu Tmasunaziin 19 Imasumsusiuauaza1slsgnow
A Q‘d 1 o Y dy da' ~ d? =S a A 4
agnidua Mldems@eusel pH  geliu uazduesdudiamosuson lsuoangz
A = A I A oy a g & . . oA
wagunnd@@entudintu minadeu lagmiLiasau¥oUUD 1115 Simmons' citrate agar VT

QUNNN 35 ° C 24 %2113

1 dy zﬂy Aa dy a A I A g‘ a
N1IDTUNG 1 DIHILAYUTDNULTDIVTTY waguduaniieu
S & dad 4 Lo A
- ’t']”lﬂ"l'ilﬁﬂﬂl%ﬂ‘l/lm%’f)ﬁ]iﬂluulm‘ﬂﬁEJ’L!ﬁ’

1.5 Indole test
[ A a a a
WumsnageuanuansavesuuanGelumswansulaa 1nn5dTamlu 91n
y g 4 a a 4
14151809149 indole broth tion3UTawlugnoend ladlaonuaiiise 11 indole, skatole 1az
. . . 4 A 4 a 9 .
indoleacetic acid FIF@WITOATIVAOUNAN AINMIATINaUDUTAR TaelY alcoholic p-
. . a o aaan v v A Iq9 ¥ a g A ' A
dimethylaminobenzaldehyde Tngdulaaazinlfnsennudad lea ldnanamiludualudiun
I 4 v Aax 4 a Aq Y 9 !
Wuneanesed agiuiisionud 2 via NlFlunmsnaaey 1aun Kovac’s reagent t1ag
Ehrlich’s reagent Ehrlich’s reagent 1in1u1n71 Kovac’s reagent nazldnagevdulaainan
1 o 4 1 ]
lannuuaiiGenguueounes 151/d 182nqy nonfermentative Gram negative bacteria @2
. C% Yo ~ < . dy dy
Kovac’s reagent An1H9UNUUANIT89A Enterobacteriaceae MINAToL lagtn1ziaeuyons

v
a v

1101113 Tryptone broth UNNQUHYI 35-37 ° C 18-24 F2 114 01UHA IArA Kovac’s reagent

U
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9

dy dy 1 [ Ada K 9 9 . aa.z‘ 1
aﬂuﬂaaﬂmmimmwa 5 Haa gty aunganinaUy E]ﬂfb’ Ehrlich’s reagent GlJu!,LiﬂGlﬂ'
=S 4 1 9 =S 4
2INDT 1 ml VUL LLAINYATIDIIUA 5 HYA

1 = ~ s (A I A
N1IDTUNG +: quesstonuaasutuauas

- Avossaud lnasuunilag

1.6 Nitrate 11Q% Nitrite test
I dy aa o Y I 4 A
Wumsnaaeuanuausaveadre lunssalrd luasalddlululasd vsems
A A A 19 ¢ a 9y a A J 1 I
TuTasu vuanGenielavuululdesndiau uazldoiunsdas wu Tumsa 13u
v v A a ==t a Aaa o I 4
FI5UDIAAATOUUNUDBNFIAU LUANITeUNsHAT NI Ad luasa llidlu lu'lasd uay
a2 ) d ' X & o §
e u'lasd liluuenTuiie 1¥u Pseudomonas aeruginosa ¥uiluues Isineunsamele

unv i lFoondou'ld daaums

NO, +2H +2¢ ——% NO,+HO — % NO —» N,

Nitrate ion nitrite ion nitrous oxide nitrogen gas

E4 Y

aa 4 ==t 1 9 Y [ aa 4
ﬂﬁ‘ﬂﬂﬁ@ﬂﬂﬁﬁﬂﬂﬁvlumﬁﬁ"llflilmﬂ‘ﬂL'ﬁEJ L!“]NVMZ YUADU VYULTN ATIVTDUNITTIAIN

A

E4 k4 v
Tuasaliidulu'lesd Taondsihmamizi@euisoaslue1mis Nitrate broth 1d2 vufigangil

QU

35-37 ° C 18-24 %1114 MM FIAN 0.5% OL- napthylamine 1182 0.8% sulfanilic acid 061982 5

[ A = a = a 421 Y

von uazdunamsnlaoudvese s mininadslsznoudund (red azo dye) tnadu vzl

] Aaa Jd 4 19 qgj 1Ta o a 9

HauIn uaasn lumsagniardidululasd uadluduusnlumaduag azaunsnesuiela

[] a J a o I J o a L

2 119 Ao lwasa ligniaad nie luesagnsardiilululasauds vaz Tu'lasagnsadas'lal
I () o 4 [ 09: { o 1

WuouTudie vSoms luTasou mlvn1lulasd luwy Juhn 2 Himsasraeuse Iaems

Y k4

Y Y
PUNITINZ A (zine dust) 23 1UOIMITIRBUFOHAINATDUTUADULTN 5’16iTumﬂ”lumm"1ugﬂ
] Y
3a0d medenzdfdaualdzinilfasonlasiand luese liululesd 1dduaunatiu
Y I 1 A A 1 aa o Y I 4
ldwamanaaeuituay uaasuuaiGe iansaiadd luasaluemnsldidlululasd
Y 9 1 ~ = 9y 3 1 A A aa 4 g

18 lundsud sz Imamanaaeuiluuin uaasuuaiGeauisniadrd lulasdaae 11

e Tuiie nsomes Tulasou'ld
1 A A a d? 09.:} A = d' d‘ a [ =
AMIOIUND +: nanaunavuluvuusn vie lulimsnlasunlaaiiomunadangd

- UAUAUNAVUIUBIANNITINS &
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1.7 Triple sugar iron agar (TSI)
9
T¥dmunuuaiiSeunsuay guven Tagldanuamisalumsldiaanglna
a A Y a A A A A a y
wanlae uazsy Inse vouuaNnzy 1viAansa ¥ema wie luuuANGsUNFUATINTIAI 1
laTasoudaliala

9
Jd o

TSI agar Yszneudie Tsau Twdsunas 15 ihmang laa uanlaa uazylasd

LY dAa aAa 4 Y A 1A 09} [
unastaos ouAAmos Hagu TagluemseeidSuranianan land Llag‘i‘ﬂﬂiﬁiﬂﬂﬂfn

v
A A

Y v
nanglaa 10 11 suaiiGenldng Inaldluannzi lutioimalasnszuiumsnieleey
] B A a 3 a A A A a & Ay '
Tvinsa seomisezilasuninduauiudivass nielnsanadumnizNNUrasaNINNI
a a 9 A A a 9 a g 1 9
VINUHIMII0IMT uuaGennIyureIsaIa Iiwandaduananns 4l Tau
an o Y dy di} 1 A I = 9 @ z
Tae7% oxidative decaboxylation Mmldeisaeurodiuslant aswduduaady aiu
A A ] 2 v T a a Yy 9 < <
suafiGenansodosnglad1d ua lidesuanlad uazylnsd aznTguuAIvinu iy
= = A Ay [V ] i’ o AAa A 1 g’

Fuag uazdinaosnnuraon vatwde 24  F11ue uuanGenawsadestitaiauan lae
A A 09.1} 09/' :’ Y Aa [ 09.1} 9 a . .
n3o lnsa (M39aed) saunuimang laa azlvilsuansaunaaiy uliazina oxidative

{ o [~ 1 [ [] a { =1
deamination MM 1o siianuiuas uaa pH  lueane linanmsiasuuasdues
I~ Y o ;’1 =R A I 3 A AaA A 3
anmanuiunsald duiulunasaemisdeliammiunsaniivaea Aelidivassiaviaea
o (% a o o 4 [ 9 A
dmsumstnamaasueu laeen lud lalasiou aunsadunaldninsesunn nseveserme
A a d? dy tﬂy 1 24 o Jd a Av o
Mnavulurasaemisiasuse diums lalasouda’lva AannnszuiumssanFuves
& 3 (2 { 1 o 09/' Aa A o
thiosulfate Fuduman luid daiunsivaenInely ferric ammonium sulfate (BUAAINDY)
4 a o o 4 v o a d o 1 s @ 4
Wonama'laTasnudalid 1259AT ferric ion Nalluazneuda Seni wlessadaluld
o 1 Aa A g 1 3 a Ay
NIZUIUMIAINaNzINa ludgn Mz unsamiuy tazinannuaon
= d" A a Y <3 A dy
MINATOU IATONITNATOVUVUHIMUIDINIT Lazuna (stab) Yanenlumessolu
dy dy =2 9 ] d' q'/
aoulsnadluesaeude Uszana 2 Tu 3 ¥990 115D Unaoa U 37 ° C 18-24 219
HAZOIUNE
1 1 [ Aa { I
mseea K/A:  uuafiiedesng Inaediufed A junlasuiluduaady
! <
(alkaline/K) Putiaoadoslasuiudimand (acid/A)

Y
A/A: nuaiBeansaningestinang Induazuan lad H3o

Y
v

Y 9
nq lnanug Iasd nioamsadonitealans 3 sia aaiu

E4

Aa 9 Ay dy ; ~ = S
NAINTUN Lgazwﬂuwaaﬂmmimﬂqg%ai}mﬂaauamwmafm

J = 9 I A A 3
IBDVINTAULLA Lﬂumwammwaaﬂ
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N/N, K/N, K/K : uuanise luaunsalaimasialaldme
A 1A = = z;‘ dy A
(N ap liinamsn)asunlasdeninsdeaie, K e
{ &
nlaguiluduaady)
a o [ Y A d’Q d‘y
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Tue1M151a8%e
a o Y] J Aa I ) 4%
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