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ABSTRACT
6403222, 6505041, 6506778, 6505042, : MAJOR MEDICAL TECHNOLOGY
6506777, 6505054 B.Sc. (MEDICAL TECHNOLOGY)

KEY WORD : ACANTHAMOEBA SPP., SURFACE WATER, SAOHAI SARABURI
PROVINCE

PATIPHAN PHETRNOI, PORNCHITA SAWANGSRI, SIRAWICH APINONTANAKORN,
APINYA WEBSTER, ANOMA RUENGJUMNIEN, AJIMA THITTAMETHA
DETECTION OF ACANTHAMOEBA SPP. FROM SURFACE WATER IN SAO HAI
DISTRICT, SARABURI PROVINCE

THESES ADVISOR: ASST. PROF. CHALERMPON KAEWJALI, 41 pages.

Acanthamoeba is a freezliving unicellular protozoan that'moves using pseudopodia. It is
commonly found in natural’environments such as water, soil,)and dust. Human infection occurs
accidentally andsmayclead ‘to Acanthamoeba keratitis or granulomatous amoebic encephalitis
(GAE). This study. investigated water sources at Bueng’Ngong, Sao Hai District, Saraburi Province,
Thailand, usingithree detection methods for Acanthamoeba spp.: microscopic examination, culture,
and conventional PCR. Thirty water. samples were collected, with an average temperature of
25.8°C and pH 8.1

Microscopic examination did not detect the organism. However, 30% of samples were
positive in culture, with/isolates showing characteristics similar to the Astronyxid and Polyphagid
groups, which are environmentally common and potentially pathogenic. Conventional PCR did not
detect Acanthamoeba DNA, likely due to low DNA concentration or PCR inhibitors.

In conclusion, detection of Acanthamoeba spp. in environmental water should combine

culture and molecular methods to improve accuracy and sensitivity.
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MesinadFanyainaziee

NNA : Non-nutrient agar

DW : Distilled water

NaCl : Sodium chloride

KH2PO4 : Potassium dihydrogen phosphate

NazHPO4 : Disodium hydrogen phosphate
Ca Cl2.6 H20O: Calcium chloride hexahydrate

MgS0O2.7 H20: Magnesium sulphate-heptahydrate
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5. Vorteximixer : ju G650E / Scientific Industries / Japan

6. Centrifuge : ju Rotofix32 / Hettich Zentrifugen / Germany
7. Autopipette - WA 2-10 Lag 20-100 Ju1Asans

847304 PCR TECHNE }- 14 TC-3000

3.2.2 ilnsal

1. Hot plate stirrer
2. Centrifuge tubes
3. Cotton swabs

4) Culture plate

5) Eppendorf

6) Pasture pipette

7) Seropipette YUIA 1 mL LA 5 ml
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8) GU’J@]LLT%}’JEUHWQ 500 mL

9) Cell culture flask 15 mL

3.3 msmilnazienagey

=
3.3.1 a1

1) NaCl : BRIGHTCHEM SDN BHD/New Zealand

2) KH2PO4 : MALLINCKRODT CHEMICAL WORKS/USA
3) NapHPOg4 : SIGMA-ALORICH/Getmany

4) CaCl.6 H0 : MERCK/Gerinany

5) MgS02.7 H20 : MERCK/Germany

3.3.2 91?“5!%?]\‘]!%9

1) Non-active Escherichia ¢oli"ATCC 25922 (Turbidity=0.5 McFarland standards)
2) Agar powder : HIMEDIA/India

3) Proteose-Yeast Extract-Glucose (PYG) medium

4) Non-nutrient agar

3.3.5 1¥011A5§ U
2
[ o
L%@ Acanthamoeba eastellanii ATCC 30234 11?%}§Uﬂ’31uﬂlglﬂi1$ﬁinﬂ WNF.AT.
Aow J [ a 4 9 a 1Y a A g .. o
F1ITTAU NCAUNSIUN AUSLIVANTATIVANTOU UH1INYIgUYiA] LW’E]L‘].]’L! positive control Tﬂﬂlﬂ
1 4 I @

Acanthamoeba ATCC30234 'JJHWW&%?N Lﬁ’f)!,‘]_]1!ﬂWiﬂ'J‘]Jﬂ‘JJﬂﬂlﬂWWGlufﬂ'ﬁ‘ﬂﬂﬁﬂ\‘]ﬂﬂfﬂi

4 9 H f gl
IWILIABUTO Acanthamoeba spp. NTINTE13I99INA20E1911

ad =3
3.4 3EM3ANYN
3.4.1 NQNFAIDEYNY
o 3 o ' ¥ = Y o A 1o Y o o =
mmanusednninn 1913 duadioum sunora 1% saniaaszaji Tasms

9
AMUIUNGAT AT
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za*(p)(1-p)
n=-+——

e2

_ 1.962(0.92)(1 - 0.08)
n= 0.12

n = 28.27

n = 30

A
o
@ [ A Y
n = YUIANIDYINNABINIT
1 A o @ A d oAy
z = APNNNIUUATEAUANUIBONUNITBDYAL 95 = 1.96
9 o '
p = ANNYNVBDI Acanthamoeba spp.ANVOYANITA3IV Acanthameeba spp. NNLUNAN
4
o 1A a 9
WAz UNAIAUTITNNA T e e = $e8ay 8 (PattakoriiB &t al., 2017)

e= mmﬂmmﬂﬁauﬁa@u%ﬁaaas 10=0.1

ad

3.4.2 35N1TNAA8N
3 @ (] 1 (9)1 1A %’ @ a 1
Tﬂﬂlﬂﬂﬁ’)@fﬂ\?iﬂﬂll‘l"iﬁ\iﬂWﬁWﬁuWﬁﬂi$ﬂ$ﬂ§$N1m 20 5\1 50 EEUALUAT IMNUDULNDN
?:I = = a 9 Aa A dy a aa < %] (] g‘
Huean 10 N 20 Mﬂmmﬁiiﬂﬂi‘ﬂﬂl')ﬂiWiWﬁu%ﬂi1ﬁ%1ﬂl%@ 500 HAAATNITNUNIBDYINUN

I 1 { 9 [

i]ZQﬂi'J‘U‘i'JiJIﬂEJﬂifJ“UﬂQM§$EJ$‘1/11\11J3$3J1'E1! 5 LiJﬁ'ilﬂ‘]J1ﬁ1uﬂ1%u$ﬁﬁ$61ﬂ7‘|i®h’)ﬂﬂ1 pH
a ¥ a @ [l ¥ 1 > o T ~ @ = ~
HAZ UUYUUBIUINIAY AIDINAL 3 AT WIAURAY TSYAWHUI TDIUN LL@%’JU/L@@'H/?J

@ 1 ¥ oo { a oa a 4 a v v A
mamammmﬁﬁ’mﬂgmmi AUSINAUANTITUNNY UH1INYIQYIITA

3.4.3 MINTUNAIDENS
1 g’ o 1 =Y o 1 y a o

fog1nininddsmsanaznou Tagiunlalunasaiuanazneuudltlar 11l
)y 9 3 I = 1 Qy Y o 1 Y as
TUAWANNETIN 2,000 rpm 1T1IAT 5 WIN MFIUVUNI LAINFIUASNOUNIATIVNIAIYIT
A1199)

Yy Y d

3.4.4 M3nsIaMalAndesganssa

Mg niumMstfuanaznoutaznsouarna veadi19613 Usuas 1 vieaas

¢ S qud & ) LR A Y as .
Uuﬁhlaﬂ vaantuliunae 0.8% NSS 1 #ga ualilanaie coverslip BUATYNAIYIT Direct
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/Ao o 4 1
smear examination llWIi’Ji]ﬂ"lfJElG%}ﬂé}i’Nﬂﬂﬂiiﬁu AMasvene 400x Tﬂmna"laﬂammmmn
v v = 9 . Y o o = A [ A A

@Qﬂ’iﬂﬂill”lmuﬁﬂﬂ’m diaphragm Tinewug tagimsuuNnRaonUanEUENISIAAOUN
k4 v

] ¥ . 2}, o
vou¥enaedeInuse Acanthamoeba T2 trophozoites WIBILUE cyst NUUTING

k4
A euReuAUMIANEINIUUNANEULIYD Acanthamoeba spp. U943 Pussard & pons

3.4.5 MIWILDEUYD Acanthamoeba spp.
o A o Ay Yd Y ' . @ '
ihaeieden ldduanaznounad wenld eppendorf tube 0.5 mL LS pipette AIDYN
= ~ = 9 . . Y o oA 9
1151195 20 ul ieAAIUY NNA NAaOUAIY 0.5 MeFarland E.coli solution umm"lﬂuwg]
{ Iy A o Y]
CO3 incubator 71 37T As29n181ANADIYANTIAIMIA Tnverted microscope HaziIMITUNInKA
A [ A A~ X A o 1@ dy . A
envuanyurnsinaeunvewsenasdeiniiie Acanthamoeba 5282 trophozoites HIDILHL
Y Y
cyst 1INUUINMSWS sufeun U5 ANBINE IUNS N ULIFO Acanthamoeba spp. VO Pussard

& pons

d
3.4.6 MyananazilAUSgnSveAtoue (DNA Extrdetion and Purification)
& 2 a7 P . <
10 Acanthiamoeba spp. WNISYSHANA(Cyst) wazszoz Ins llyoon (trophozoite) NN
2 g9 a ¥ 4 . Ad o ¥ a
VINNUIIZASIN WHAUIN Taeiani N0 Page’s amoeba saline (PAS) Mnuinu ngaivigi
=Y a a Ay 4 31’ a =Y
2-8°C 1510193 200 luTnsans aslumaoa lulasmunsiig mmiw@y PAS 151193 600
a a Y A Y A (] dy a a ~
luTasaas asuuAmIves0 I IW, [HoTAIAZIONITAS IINIZOGUUNUAY MINUTNUAND
dy = o W U = zg a 9 1 A Y A Y 4 @
warvadne azlyluliniasaikeyarijuediauniie uaigaveurnaINsea1usads WA
an v 1 o I Y v 1 1A
PAS  adlumaea lyTassunsiasaenan i lddredantlsassaulszina 800
- 2 v o 2 y _ .
lulasdes  andnihlanafoueauiuneuueaiiiel Quick-DNA™  Miniprep  Plus

Kit (Zymo Research, USA)

3.4.6.1 YUABUMSIAILNUALANAAOHID
1. MSM3eNEITazaE (Reagent Preparation)
938NAITAZAY Proteinase K Iagidnansayaly buffer 51103 1,040 lulnsans asluma
. A a o 9 Y Y o 9y 9 Y . 1A
Proteinase K (20 Waaniu) taway Ny ANVVUVUFANIYUDY Proteinase K 3&0YN

a 1

A A o 1 A Aaa 35 3 o { )
sz 20 Uadnsunolaaans ﬂWﬂuulﬂUiﬂ‘HWﬁQﬂlﬁﬂN -20°C ﬂumwzumﬂ%ﬁm

QU
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2. TUAOUNTEOUAIDE1S (Sample Digestion)
o w 1 =Y "Ta a 1 a A 4 g’; a
1ided1915 a3 1y 200 TuTnsans laluvasa luTaswsuns g mniu@y
e BioFluid & Cell Buffer (A11a9) 131105 200 luTasans
e Proteinase K 131105 20 luTasans
mnf3uasatediatiosndn 200 lulasans 1HUsv1Suaves BioFluid & Cell Buffer uag
Proteinase K AMudAaI1)
e I Tasmswedaenses Vortex Uszanm 10-15 3ui udni llisfigamgil ssoc
I 4 ] 4 [ g’/ a [ J [
Funan 10 Wil iiedesaaeirad A INUUIAY Genomic Binding Buffer Tusasdau 1:1 fy
[ Y
#9819 U8 AN 1T UAIEATS Vortex DNATI AIDEIUFY NINAIDENINAINT
gouiid311a5 105 Tulnsans 1AL Genomic Binding Buffer Y311a5 105 1ulnsdns
o V& a Qd Y. A
3. MsMl#AIdeU3gNs (DNA Purification)
o 1 gl/ 1 [ 4 { 1 <
1. hduwauniua ldaalunoeduil Zymo-Spin™HC-XLR N1130glunaoainy
o S e A 3 < A oy & ~ ,
#9819 NNHUTHAANLGI = 12,000 x ¢ (Haaa1 1 wH udrnaveanadn luaruy
a a Yy { < I
2. 11 DNA Pré=Wash Buffer 151103400 Tilnsans tuianuss = 12,000 x g 1w
~ 9 ~ T gﬂ ~ < @ (] [
na NN waINveuradN Ianueen 1niulasurasanualInalny
a a y { <3 I
3. X g“DNA Wash Buffer Y51005.700 luTasans duinnusi = 12,000 x g Huna
=~ 9 Qy ~ (] g’/ = < [ [l 1
1309 udinavearadn an antunlasuvasamudaioga v
=) glj a M H d
4. 174 g¢-DNA Wash Buffer 0039 UY511a3 200 luTInsans TuinnuiEy = 12,000 x ¢
I =} 9 Qy ~ ]
dunan 1 s aradn lvamu
9 o [ any A Y Aa :’
5. dheneduil ldwana luTasmunsihsnazern ud@y DNA Elution Buffer 139 11
Q‘J &’ =) 1 9 a
naulasae (nuclease-free water) U3110508139108 50 111A5807 AqVWNLTY
[ d o Y a9y =} g’l Y 9 < I ~
yosneaul wnlinguugines s wiil nutdudleanusigegadunar 1 i
A I ¥ a2 g
el ldansazanefidue
Yo A

a g Ay ¥ ° Y, a 7 A a A 3 o Y
ﬂlﬂutﬂ‘ﬂUlﬁﬁ1m1iﬂu1llﬂcl°]56luﬂﬁGliTﬂ’JLﬂ‘i']&ﬂﬂNf]i}é%’J’)ﬂﬂﬂﬂﬂHﬂ (P Lﬂ‘l_liﬂ‘]sﬂll’ﬂ/l

garighl < -20°C dwmsvlFluouan

HWAEIHE
1. mnfSuasarednanasanaiiosnin 5o lulasaas adsdsumuliasudie DNA

Elution Buffer
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1 ° (K] [ <
2. M3LUAY Proteinase K uauanniniila lao hidiwadenaninvesdoue
g}/ Y] [ [ y { < I
3. manuazneuys et lvsiurdimsana Iuna e = 12,000 x g 1Wunar 1 1i
udroammzaiulalidivasalu

~ A o I P A A o
4. ﬁTﬂNm@QLﬁagﬂQLﬁaﬂiuﬂ@aﬂu ﬂ')iﬂu@@@ﬂ 1 UHIN HIDIUNTSTNUDIUNAINUA

3.4.7'1w313185 PCR (PCR Primers)

ﬂ;ﬂ"lWﬂm%ﬁGl%”luﬂﬁﬁﬂy1"1@’fmmﬂq1u§i‘i’amm Schroeder et al.(2001) TagInsmesgn
FunT 12 TAEUTEN Macrogen® 910 Korea Wsmasildsumzaona Acanthamoeba 1851
MI8eNUUUIINEIRUTIAA To' NG 18S IRNA G4l
q;ﬂ"lwmm%'ﬁ“l%’ﬁa JDP1 uag JDP2 cﬁqgﬂaammummﬂ‘éu 18S rRNA Y04 Acanthamoeba spp.
Tavvinaiimamsaivesnansual) POR  agiiszia 4s0-470_Alawd  uazgmidenlng
Tsunsueenuuulealniiong Te'lne.

(JDP1) 5'-GGCCCAGATEGTTTACCGTGAA-3'

(JDP2) 5'-TCTCACAAGCTGCTAGGGA-3'

3.4.8 ﬂﬁﬁ%mgnicﬁwﬁmaﬁa (Polymerase'Chain Reaction - PCR)
o aan o A = a I a
nasialgnae PCR azdntitmslulSuas 25 Tulasaas Taeldawued Tuiinuuia
o S 1w 9. 'y ¥ o ¢ v
1-2 1!1I°Llﬂﬁ§J "lwuumtmazmmmwmu 2 'LHI’L!INQ Glu’tﬂfJTUT\lL“V\l’E)i PCR (ﬂi%ﬂﬂﬂﬂ’w 10
mM Tris-HCl, pH 9.0, 50 mM,, potassium chloride (8¢ 1.5mM magnesium chloride) (49
4 ]
deoxynucleoside triphOsphates 200 TuTasTuans s7uds Taq DNA polymerase 1 11438
A o ag o J J 9 Ao dy

msnsuaeuelumes ulmaaes Tagld T sunsugungiiai:

o L] = ~ < =

ﬂ11ﬁﬂlﬁ)ulﬁ)ﬂa1ﬂlﬂaﬂ’3ﬂ :94°C 1{unan 5 U

9
N1 30 59U ﬂﬁgﬂﬂﬂﬁlﬂﬂ:

A A < ~
NSLENA18ALDULD(Denature)N :94°C 1{unan 1w
[ 4 . A I =
ﬂTi%Uﬂﬂl@QVLW’iLN@’i(Anneahng)ﬂ :50°C 1Hunan 1w
ag . A < ~

NIV AUALDULD(Extension)N :72°C Wunan 1w

o 9 ad A a a I ~a
WA INTOUFANY VeBADWRINIANT 72°C 1Tunar 5 ui
A o @ Ay Y v . ¥ Y g
wannun PCR ﬂhlﬂfﬂzg]ﬂllﬂﬂﬂﬂﬂ electrophoresis Tu 1% agarose gel 111161 TAE Lazdouniy
@ < 2 J 4
Safe-Green™ dye Iquseau’luih 75 viem Wunar 40 w1l minmiudesgaivlduaagiive

a [ o
15eUMNIVVUIAVOINAANUNNY 100 bp marker
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9 9
MSANEINITATINNUED  Acanthamoeba spp. N IUVT Ny sunea i
@ @ = an 1 Yy 9 4 é’
1 dnaszls Tae sn1InT N Ye dcanthamteba spp) Mo 1ANEDI9ANTTAU LAZNTINIZIAET

9 9
1%® (Acanthamoeba spp. cultivation) 18 N15AT VMUY Acanthamoeba spp. AIHATNOYING

[ o Z’ d
41 MIATIVWUTD Acanthambeba “sppy Mnipenimeldndesganssat (Microscopic
examination)
v v ¥ = Y o A v
4.1.1) G]'J'E)EJ'I\?H'H]'IWUQI\N FNUALNDIUNT
- ¥ ) ¢ o
WaﬂWﬂﬂWiﬁi’)ﬂ'ﬁﬂ%@ Acanthamoeba spp GLUUWTﬂElﬂﬁ'@5ﬂﬁ]ﬂ181§]ﬂﬁﬂ\1ﬂ'ﬁ‘ﬂﬁﬁﬁu MNAIDYN
¥ Al g’; 1% 1 Y
WD VIINIHLA, 30 A0 ]lﬂl,l,ﬂ wl, w2, w3, w4, w5, wo, w7, w8, w9, wl0, wll, wl2, wl3,
wld, w15, w16, w17, wi8, w19, w20, w2l, w22, w23, w24, w25, w26, w27, w28, w29, w30 WU

] & < . a 3 9
lsiwude Aecanthamoeba spp. 518 UHARIU Waay (Negative) Antdluaeaz 100.00

M31974.1 uaaspan & mmﬁu pH qm‘ngﬁ tag Direct examination

AU Color Turbidity pH Temperature(°C) Result

wl Pale yellow 1+ 8.0 24.1 Negative
w2 Pale yellow Few 8.0 24.3 Negative
w3 Pale yellow Few 8.0 24.3 Negative
w4 Pale yellow Few 8.0 25.1 Negative
w5 Pale yellow Few 8.0 25.1 Negative
w6 Pale yellow Few 8.1 24.9 Negative
w7 Pale yellow Few 8.0 24.8 Negative
w8 Pale yellow Few 8.0 24.6 Negative
w9 Pale yellow Few 8.1 24.6 Negative
w10 Pale yellow 1+ 8.1 24.4 Negative
wll Pale yellow Few 8.1 24.4 Negative
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w12 Pale yellow Few 8.1 24.5 Negative
w13 Pale yellow Few 8.1 24.8 Negative
w14 Pale yellow Few 8.1 25.0 Negative
w15 Pale yellow Few 8.0 24.7 Negative
w16 Pale yellow Few 8.0 25.4 Negative
w17 Pale yellow 1+ 8.1 25.2 Negative
w18 Pale yellow 1+ 8.1 25.3 Negative
w19 Pale yellow Few 8.2 25.1 Negative
w20 Pale yellow Few 8.3 25.3 Negative
w21 Pale yellow Few 8.3 253 Negative
w22 Pale yellow Few 8.3 25.5 Negative
w23 Pale yellow 1+ 8.3 25.4 Negative
w24 Pale yellow 1+ 8.2 25.4 Negative
w25 Pale yellow Few 8.4 25.7 Negative
w26 Pale yellow Few 8.4 25.8 Negative
w27 Pale yellow Few 8.5 257 Negative
w28 Pale yellow Few 8.2 25.2 Negative
w29 Palelyellow Few 8.2 25.1 Negative
w30 Paleyellow Few 8.2 25.1 Negative

F
Positive = WUI¥® Acanthamoeba Spp.

Negative = lsiwuive deanthamoeba Spp.

4.2 MINIBEY (Acanthamoeba spp. cultivation)

dy dal v ¥ = Y o A ! o 9
WANITINIELDYNYD Acanthamoeba spp. INLHAIUN ‘]_NT\‘N ATUALNDINN ﬂ1lﬂﬂlﬁ1hlﬁ

9 k4
o o v o [l . o o 1 a o
ﬂﬁﬁ?ﬂﬁig‘]ﬁ' MIYUA 30 1IDYN W‘]JL%@ Acanthamoeba-like 31UIU 9 AIDYN ﬂﬂl‘llu%j@ﬂﬁg 30

g . , X o 1 oa & Yy g
516\311![}4?3!,1_]14 WaUIN (POSlthC) UhJW'U!f]f’fJﬂ’lu'Ju 21 AIDYN ﬂﬂlﬂu’iﬂﬂﬁg 70 516\3114!“@1!,‘]_]“

WaaU (Negative)

A5199 4.2 UAAINAN TINLDENYD Acanthamoeba spp.

N30 IUNALITUOIUNA Positive 11 7 1

No. Result

w1 INegative
w2 INegative
w3 INegative
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Wi Env. amoeba
w5 INegative
w6 INegative
w7 [Env. amoeba
w8 INegative
w9 INegative
w10 Env. amoeba
wll INegative
w12 Env. amoeba
w13 Env. amoeba
w14 INegative
w15 INegative
w16 Negative
w17 Env. amoeba
w18 Env. amoeba
w19 Negative
w20 Negative
w21 Eny. amoeba
W22 Negative
w23 Env. amoeba
w24 Negative
w25 Negative
w26 Negative
w27 Negative
w28 Negative
w29 INegative
w30 INegative

*Env. Amoeba = Environmental amoeba

4.3 MIATIVNNYD Acanthamoeba spp. 1urhlagITN391 Conventional PCR
4 F4
NAINMSATNNUYD Acanthamoeba spp. 1111183501591 Conventional PCR 910

9 9 Y
AIDYNMINUA 12 AIBYI NUNNINUA 12 GI’J’E)EJNU]JJWULG?)"E) Acanthamoeba spp. ulﬁllﬂ w4, w7,
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a I 9 1
w10, wi3 ,wl7 ,wl8 ,wl12 w21 w23, w4.3(1), w4.3(2), 4.3(s) Aausegaz 100 LAZWLIN

positive control 1% PCR product 1 450-470 bp.

31 4.1 waasma Conventional PCR

M: Marker, Lanel:w4, Lane2:w7, Lane3:w10,'Lane4:w13, Lane5:w17, Lane6:w18, Lane7:w12,
Lane8:w21, Lane9: w23, Lane10:312, lanel:AC, Lane12:2009, Lane13:4.3(1), Lane14:4.3(2),

Lanel5:4:3(s), Lane16: Negative Control

4.4 Nﬁﬂ"Iﬁﬂﬂﬁi’)‘ljﬂ'ﬁﬂi%"ﬂ18&’3%9@%’0%@ (Tests of Normality)

mﬂmﬁma@uﬂﬁﬂizmﬂﬁamaﬁ'ﬂyaﬁ’wﬁ% Kolmogorov-Smirnov {81 Shapiro-Wilk WU A2
& Y X 9 ax 2 1 A ¥
ulsnriue 1Aun Wansas1IINLIFeR18I5MSMIZIAe (culture), A1 pH, YUHYNUDIN
[ 1 v 1 1 a3
(temperature) HAZANNYY (turbidity) A1 Sig. < 0.05 Famneanundoya Tl
o a o g’/ a 4 o o
M3N5EeAMVUUNA  (non-normal distribution) AauluMIAATIZHANUTURUTIS
aa [} o a o

onlyaaauuy liendens1imes  (non-parametric  statistics) 79 Spearman’s Rank

Correlation Coefficient
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Tests of Normality

Kolmogorov-Smirnov?® Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
culture .440 30 <.001 577 30 <.001
pH 215 30 .001 .904 30 011
Temp .389 30 <.001 624 30 <.001
Turhid .488 30 <.001 .492 30 <.001

a. Lilliefors Significance Correction

14,2 uaawamsnagoUMINTZ 2 T8@TVRITBYA (Tests of Normality)

a d v e d Y
4.5 Nﬂﬂ]i')!ﬂﬁ]%ﬁﬂ?”INﬁNW‘i-!ﬁ‘i%’;‘i"i'hx‘]ﬂ’J!!‘iJﬁ (Spearman’s,.Rank Correlation)

a o v o 1}
NNANITAUATIEHANUTUNUITNUN

v o J J J a ¥ T v w dIda v
1. ANUANNUTIZHNAL pH HAZYUYHUUBIUI,_ WUIAT pH ﬁﬂ’JuJﬁiJWU‘ﬁL‘N‘]J’Jﬂﬂ‘U

4
v o o a a =

] P
U NoGI NI ITAYNINANA (r = 0.625, p<'0.001) WD WO TAUNYNFIU AN

U

4
=

= 9
pH 117 Ty gavuay

o d 1

] 1 %’ 4 9 e 1 1

2. ﬂ'3111ﬁllWu‘ﬁi%’l’i’JNﬂ’JﬁJﬂju"UfJx‘l‘lﬂlmzN’ﬁﬂﬁﬁi’]i]WUL%’E]ﬂ’JEJﬂﬁLWWLaEN WU
1 v o JIa Y 1 1
mmﬂguﬁmmﬁmwuﬁmamuwmwwﬁm (r = —0.400, p = 0.028) HWIWYAIINI

b4 Y Y 9
ﬂ’)ﬁﬂ!uﬂl@\‘iu1ﬁﬂﬁ\1%$ﬁiﬂﬂWﬁﬁi’Ji]W‘UL%’O Acanthamoeba spp.iﬂﬂﬂTﬁLWTS!ﬂﬂ\iiﬂﬂ"ﬁu

v

@ 1A A 1=y v v Jd ~ o o aa
3. ﬁmﬂm‘nmae‘lnummauwuﬁamwuﬂm UNNA0A (p > 0.05)

= dydy [~ 1 v 9 wAa 2} AAa A 1
Waﬂﬁﬁﬂ‘HWHGBGlﬁmu’JTﬁi]i]fJﬂWuﬂﬂ‘!ﬁiJ‘]Jﬁ‘ﬂNﬂWJﬂ1W"Uf]\‘]uT]JN‘]Jﬁ$ﬂ13®1%3ﬂ)1’]‘ﬁ‘waﬁﬂﬂﬁ
4 1 ?,} a 1 ?,} {o o Jdo o
W‘]_l!,g]ﬂf@ Acanthamoeba spp. Glul!ﬁa\‘lu'lﬁﬁﬁhslﬂﬁ TﬂfJLﬂW1$ﬂ31Mﬂ!uﬂlﬂﬁu1ﬁﬁhwu‘ﬁﬂﬂﬂﬁﬁ'lﬂ'lﬁ

2 & Yo &
LW’]glaﬂ\uG]f@]lﬂﬁ’lliﬂ
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Confidence Intervals of Spearman's rho

95% Confidence Intervals (2-

Spearman's Significance tailed)b'°
rho (2-tailed) Lower Upper
direct- culture 2
direct- pH %
direct- Temp %
direct - Turbid 2
culture - pH 151 426 -.232 493
culture - Temp .059 755 -.318 420
culture - Turbid -.400 628- AN -.671 -.035
pH-Temp 625 <.00-1- 3 332 .808
pH - Turbid -.094 _ _.62_2 -.448 { .286
Temp - Turbid .068 721 -.310 427

a. Cannot be computed becaus®-at |[east one of the variables is.constant.
h. Estimation is hased on Risher's.i-to-z transformation.

c. Estimation of standard error is based on the formulaproposed by Fieller,
Hartley, and Pearson.

§ a o v J 1 o
g‘ﬂ‘ﬁ4.3 wamiami1xﬁmmﬁuwuﬁﬁzmwmuﬂs (Spearman’s Rank Correlation)

y & U aw 'd
4.6 ¥IIANMVOIUUDIMAHTNINHUE, (Confidence Interval of Spearman’s rho)

'
v A

° ' 8 4 A @ Y I
HAMSAEIUTNANUFNUNTZAUANNTOIY 95% UaAd IR
1 a ¥ 1 y ¢ Y @
o 1 pH uazguynlvasiiiadenudenu 0.332 13 0.808 FOAAREINUHANITNATOL
{ ' v o & v o w aa
AnuNNANTINNUS o BdAYNEDA
J . ] 4 @ 1 X 9
o 1 Turbidity 1A% Culture H529MUIFOIUTZHIN —0.671 D1 —0.035 FIADANADA
@ { v v da 1 v o w
NuRaNwUANUANNUSIFIaREITsd ATy
@ 1 @ J v o A = A A = Y o &
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Correlations
direct culture pH Temp Turhid
Spearman's tho  direct Correlation Coefficient

Sig. (2-tailed) . .
N 30 30 30 30 30
culture  Correlation Coefficient : 1.000 151 059 -.400
Sig. (2-tailed) : : 426 755 028
N 30 30 30 30 30
pH Correlation Coefficient . 151 1.000 625" -.094
Sig. (2-tailed) . 426 <.001 622
N 30 30 30 30 30
Temp  Correlation Coefficient p : 059 625" 1.000 068
Sig. (2-tailed) 755 <.001 : i
N Sﬁo 30 30 30 30
Turbid  Correlation COeﬂ'c% -.400" -.084 068 1.000
sig. (243 o\ .oza. =] 721 .
x\d 30 30

N 30
* Correlation is significant at the& E-talled) {o Yy
0

** Correlation is significant

evel (2-tailed).

§ﬂﬁ4.4“ﬁ’N ’311& ﬂ'mwmwu‘ﬁ (Conﬁdef'Qﬁerval of Spearman’s rho)
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[l a3 1 ] 2 <
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MaMssNgaZaSIAN

LRRTLEY
1) NaCl :BRIGHTCHEM SDN BHD/New Zealand
2) KH2PO4 :MALLINCKRODT CHEMICAL WORKS/USA
3) Na2HPO4 :SIGMA-ALORICH/Germany
4) CaCI2.6H20 :MERCK/Germany

5) MgS02.7H20 : MERCK/Germany

91??151%?]3!%’9
1) Non-active Escherichia'¢oli ATCC 25922 (Turbidity £0.5 McFarland
standards)
2) Agar powder, \HIMEDIA/India
3) Proteose-Yeast extract-Glucose (PYG) medium

4) Non-nutrient agar

ARTELE Page’s amoeba saline (PAS)
1 S9dutlszneunidq Faete' 5
- KH2PO4 0136 g.
- Na2HPO4 0.142 g.
- CaCI2.6H20 0.004 g.
- MgS02.7H20 0.004 g.
-DW 1000 ml
2. miazmﬂdauﬂi:ﬂ@wiwqGlmfmz‘i"uiﬁ’dmﬂizﬂauazawiﬂﬂwjﬂam%’awﬁw
udlsudsinas Iiasunwugasdaningu
3. USU pH 6.8 - 7.0

oA A a ok .
4. Autoclave 15 UIN m’amu%aigaumﬂu Page amoeba saline



M3IASEN 1.5 % Non nutrient agar
¥ LA A )
1. 111 Page’s amoeba saline Mtsi3on'13 100 ml
2. NAUAUHIIU 1.5 g HENAZABRI18AIINS OU
. A A Y v a
3. 1.5 % Non nutrient ager Mason1397 Autoclave 15 1%

4. 1.5 % Non nutrient agar adlu petri dish
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