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Abstract

In this study, an examination of 5 qualities including pH, odour, appearance, label information (name of manufacturer
and location of product), coliform bacteria. (fecal coliform bacteria and E. coli) of clear plastic and opaque bottled
drinking water and cupped drinking water as well as water from vending machines distributed in Chon Buri Province,
Thailand, was investigated. The results showed that the pH of tested samples were in a range of 5.81-8.22, somes
samples of clear and opaque plastic bottle water samples, did not meet the standard based on pH criteria. There
was complete label information of all samples from clear and opaque plastic bottled drinking water. Coliform bacteria,
Fecal coliform bacteria and E. coli of water samples were also investigated. Results demonstrated that the water
samples from 2 samples of clear plastic bottled drinking water and 6 samples from water vending machines were

found to have coliform and fecal coliform higher than 1.8 MPN/100ml this was not found for E. coli. After assessment
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of 5 qualities of water samples based on the standard for drinking water in a sealed container set by The Ministry of
Public Health of Thailand, 11 brands (33.33%) of 33 tested water samples in this study did not meet Thai standard.

Six water samples (30.00%) from 20 water vending machines did not meet Thai standard.

Keywords : Bottled drinking water, Cupped Drinking Water, Water vending machines, Coliform bacteria, Fecal coliform

bacteria, E. coli, Chon Buri Province, Thailand
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Table 1 Some quality and physical assessment of clear plastic bottled, opaque plastic bottled, clear plastic cupped

drinking water distributed in Chon Buri Province, Thailand

Label information
Jon) — g S L
g s ““E % é Characteristic of container § E
Bl = Blx|= 2| S

5|28 B

s|E|8
Clear plastic hottled drinking water
1|3 | v | Y| Vv |Clearplastic with plastic sealed and no scratch and dent Clear | Odourless | Passed
2 | 3|V v | Clear plastic with plastic sealed and no scratch and dent Clear | Odourless | Passed
31 3 | v | v | Y |Clarplastic with plastic sealed and no scratch and dent Clear | Odourless | Passed
4 |1 | v v | Clear plastic with plastic sealed and no scratch and dent Clear | Odourless | Passed
5 | 1 | v | v | Y |Clarplastic with plastic sealed and no scratch and dent Clear | Odourless | Passed
6 | 3| vV v | Clear plastic without plastic sealed and no scratch and dent Clear | Odourless | Passed
7| 1| v | Y | Vv |Clearplastc without plastic sealed and no scratch and dent Clear | Odourless | Passed
8 | 3 | v | v | Y |Clarplastic with plastic sealed, no scratch and dent Clear | Odourless | Passed
9 | 1 | v | v | v |Clearplastic with plastic sealed, no scratch and dent Clear | Odourless | Passed
05|V v | Clear plastic without plastic sealed, no scratch and dent Clear | Odourless | Passed
11| 1 | v | v | v |Clearplastic with plastic sealed, no scratch and dent Clear | Odourless | Passed
121 3 | v | v | v |Clear plastic with plastic sealed, no scratch and dent Clear | Odourless | Passed

\/; Found, - ; Not found, MFD; Manufacturing date, EXP; Expired date

***; The standard for bottled drinking water in sealed container set by Ministry of Public Health of Thailand is not determined
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Table 1 Some quality and physical assessment of clear plastic bottled, opaque plastic bottled, clear plastic cupped

drinking water distributed in Chon Buri Province, Thailand (Cont.)

Label information

= o E
<8} = = k= e — 22
c_%L é “g . é Characteristic of container % é:% = ‘E
O <| 8| al S ==
EHE -
Clear plastic bottled drinking water
B3|V v | Clear plastic with plastic sealed, no scratch and dent Clear | Odourless | Passed
4| 1] v | v | v |Clearplastic with plastic sealed, no scratch and dent Clear | Odourless | Passed
15| 3 | v | - | v |Clearplastic without plastic sealed, no scratch and dent Clear | Odourless | Passed
16| 1| v | v | v |Clearplastic without plastic sealed, no scratch and dent Clear | Odourless | Passed
173 | v | v | v |Clearplastic without plastic sealed, no scratch and dent Clear | Odourless | Passed
18| 1| v | v | v |Clearplastic with plastic sealed, no scratch and dent Clear | Odourless | Passed
92|V v | Clear plastic with plastic sealed, no scratch and dent Clear | Odourless | Passed
2012V v | Clear plastic with plastic sealed, no scratch and dent Clear | Odourless | Passed
203 |V v | Clear plastic with plastic sealed, no scratch and dent Clear | Odourless | Passed
23|V v | Clear plastic with plastic sealed, no scratch and dent Clear | Odourless | Passed
B3|V v | Clear plastic with plastic sealed, no scratch and dent Clear | Odourless | Passed
402 |V v | Clear plastic with plastic sealed, no scratch and dent Clear | Odourless | Passed
Opaque plastic bottled drinking water
|1 |V v | Opaque plastic and no scratch and dent Clear | Odourless | Passed
21|V v | Opaque plastic and no scratch and dent Clear | Odourless | Passed
Clear plastic cupped drinking water
21 | 3 | v | v | v |Clear plastic with plastic sealed, no scratch and dent Clear | Odourless | Passed
82|V v | Clear plastic with plastic sealed, no scratch and dent Clear | Odourless | Passed
92|V v | Clear plastic with plastic sealed, no scratch and dent Clear | Odourless | Passed
3|V v | Clear plastic with plastic sealed, no scratch and dent Clear | Odourless | Passed
A2 |V v | Clear plastic with plastic sealed, no scratch and dent Clear | Odourless | Passed
R|13 |V v | Clear plastic with plastic sealed, no scratch and dent Clear | Odourless | Passed
B2V v | Clear plastic with plastic sealed, no scratch and dent Clear | Odourless | Passed
‘/; Found, - ; Not found, MFD; Manufacturing date, EXP; Expired date

***. The standard for bottled drinking water in sealed container set by Ministry of Public Health of Thailand is not determined
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Table 2 Some quality and physical assessment of drinking water from vending machine distributed in Chon Buri

Province, Thailand

Sample Characteristic of vending machine Appearance Odour
1 Relative old cabinet, standing indoor, dusty in vending chamber area Clear Odourless
2 New cabinet, standing outdoor, clean in vending chamber area Clear Odourless
3 Relative old cabinet, standing indoor, dusty in vending chamber area Clear Odourless
4 New cabinet, standing indoor, dusty in vending chamber area Clear Odourless
5 New cabinet, standing outdoor, clean in vending chamber area Clear Odourless
6 Relative old cabinet, standing outdoor, dusty in vending chamber area Clear Odourless
7 Relative old cabinet, standing indoor, dusty in vending chamber area Clear Odourless
8 Relative old cabinet, standing indoor, dusty in vending chamber area Clear Odourless
9 Relative old cabinet, standing indoor, dusty in vending chamber area Clear Odourless
10 Relative old cabinet, standing indoor, dusty in vending chamber area Clear Odourless
11 Relative old cabinet, standing outdoor, dusty in vending chamber area Clear Odourless
12 Relative old cabinet, standing outdoor, dusty in vending chamber area Clear Odourless
13 Relative old cabinet, standing indoor, dusty in vending chamber area Clear Odourless
14 New cabinet, standing outdoor, clean in vending chamber area Clear Odourless
15 New cabinet, standing outdoor, clean in vending chamber area Clear Odourless
16 Relative old cabinet, standing outdoor, dusty in vending chamber area Clear Odourless
17 Relative old cabinet, standing indoor, dusty in vending chamber area Clear Odourless
18 New cabinet, standing indoor, dusty in vending chamber area Clear Odourless
19 Relative old cabinet, standing outdoor, dusty in vending chamber area Clear Odourless
20 Relative old cabinet, standing outdoor, dusty in vending chamber area Clear Odourless

Table 3 Number of indicator bacteria and pH quality in clear plastic bottled, opaque plastic bottled, clear plastic cupped

drinking water distributed in Chon Buri Province, Thailand

Coliform Fecal coliform E. coli Bottled drinking
Sample pH
(MPN/100 mL) (MPN/100 mL) (MPN/100 mL) water quality standard
Clear plastic bottled drinking water
1 7.05+0.01 <1.8 <1.8 Passed
2 6.76x0.01 <1.8 <1.8 Passed
3 7.11x0.01 <1.8 <1.8 Passed
4 6.81+0.01 <1.8 <1.8 Passed
5 6.94+0.01 2.0 <1.8 Not Passed
6 6.13+0.01 <1.8 <1.8 Not Passed
7 6.37+0.01 <1.8 <1.8 Not Passed
8 7.81x0.01 <1.8 <1.8 Passed
9 8.14+0.01 <1.8 <1.8 Passed
10 7.55+0.01 <1.8 <1.8 Passed
11 7.13+0.01 12 5.6 Not Passed
12 7.52+0.00 <1.8 <1.8 Passed
13 7.36x0.01 <1.8 <1.8 Passed
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Table 3 Number of indicator bacteria and pH quality in clear plastic bottled, opaque plastic bottled, clear plastic cupped

drinking water distributed in Chon Buri Province, Thailand (Cont.)

Sample oH Coliform Fecal coliform E. coli Bottled drinking
(MPN/100 mL) (MPN/100 mL) (MPN/100 mL) water quality standard

14 8.09+0.01 <1.8 <1.8 - Passed
15 6.78+0.01 <1.8 <1.8 - Passed
16 7.01+0.01 <1.8 <1.8 - Passed
17 6.84+0.01 <1.8 <1.8 - Passed
18 6.62+0.01 <1.8 <1.8 - Passed
19 6.39+0.01 <1.8 <1.8 - Not Passed
20 6.36+0.01 <1.8 <1.8 - Not Passed
21 6.12+0.01 <1.8 <1.8 - Not Passed
22 6.44+0.01 <1.8 <1.8 - Not Passed
23 6.01+0.01 <1.8 <1.8 - Not Passed
24 5.81+0.01 <1.8 <1.8 - Not Passed

Opaque plastic bottled drinking water
25 6.57+0.01 <1.8 <1.8 - Passed
26 6.48+0.01 <1.8 <1.8 - Not Passed

Clear plastic cupped drinking water
27 8.11+0.01 <1.8 <1.8 - Passed
28 7.60+0.01 <1.8 <1.8 - Passed
29 7.80+0.00 <1.8 <1.8 - Passed
30 7.44+0.01 <1.8 <1.8 - Passed
31 6.65+0.01 <1.8 <1.8 - Passed
32 6.71+0.01 <1.8 <1.8 - Passed
33 8.22+0.01 <1.8 <1.8 - Passed

- ; Not found

Table 4 Number of indicator bacteria and pH quality in drinking water from vending machine distributed in Chon Buri

Province, Thailand

Sample oH Coliform Fecal coliform E. coli Water Vending Machines quality
(MPN/100 mL) (MPN/100 mL) (MPN/100 mL) standard
1 6.81+0.01 <1.8 <1.8 - Passed
2 6.9910.01 6.8 6.8 - Not Passed
3 6.9910.01 <1.8 <1.8 - Passed
4 6.9310.01 240 <1.8 - Not Passed
5 6.86+0.01 23 23 - Not Passed
6 6.70£0.01 350 350 - Not Passed
7 7.08+0.01 <1.8 <1.8 - Passed
8 7.38+0.01 <1.8 <1.8 - Passed
9 6.90+0.01 <1.8 <1.8 - Passed
10 6.92+0.01 <1.8 <1.8 - Passed
11 6.95+0.01 <1.8 <1.8 - Passed
12 6.55+0.01 3.7 3.7 - Not Passed
13 6.90+0.01 <1.8 <1.8 - Passed
14 6.51+0.01 <1.8 <1.8 - Passed
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Table 4 Number of indicator bacteria and pH quality in drinking water from vending machine distributed in Chon Buri

Province, Thailand (Cont.)

Sample oH Coliform Fecal coliform E. coli Water Vending Machines quality
(MPN/100 mL) (MPN/100 mL) (MPN/100 mL) standard
15 7.15+0.01 2.0 2.0 - Not Passed
16 6.83+0.01 <1.8 <1.8 - Passed
17 6.58+0.01 <1.8 <1.8 - Passed
18 6.88+0.01 <1.8 <1.8 - Passed
19 6.99+0.01 <1.8 <1.8 - Passed
20 6.80+0.01 <1.8 <1.8 - Passed
- ; Not found
afdsrgnanisAns Nﬁmﬁwﬁumﬁ;mwﬁaslmiﬁmu@lﬁﬁﬂ'lil,ﬁanl"ﬁl,mﬁia

vy 4 dey o v 4 0¥ 4 "
m@u’l,umﬂnuzmiqﬂﬂ@auﬂLLa:m@umﬂg}m@wUaﬂmimy
e @ ¥ oA da . o A X 9 aa . o
Jatiuiaunianudsayuindsnludialszd1iu
a . A X -
Luaamﬂluﬂaﬂquuwmmﬁ@mm‘sﬂmﬂawnaamiww
PAUTRA 1T% wuaniSardalsa el wazlansniin
&) £ Qs I = til o 9/‘0’ a Qlﬂdl ]
Wuan amﬂummqmnﬂmlﬁmuqmaumﬂwmm:
LLﬁﬂﬁgﬂIﬂﬂﬁaﬁInﬂﬁfﬂ“ IINMTANB AT IANU N
ﬁﬂaumifgm%u:ﬂﬂw%’auﬁuLm:ﬁ'}ﬁumﬂﬁﬁwﬁwma@
G lil s Qs =) ' > [l tild a
mmtyﬂwuvlélmammaqi wudadwhiinrszyin
wﬁm-i’u%mmq FUIn 13 @10819 BAIUAaE9NAY
msfgmmmum@wmaaﬂla WULIAWAEANYH Uae
Y 4 v Do dn . e oaa
WaunIIIaag 91 20 Be AN TWHRATULRZ AN
Cald FIUTNURLBIAUUAAN WA ToUTENNNEALAS
FOUNKEAS W‘uimﬂéhaﬂwaﬁﬂﬁuﬁmﬁzqﬁamUazL'ém
muzi”aumzummgmqmmwﬁﬂﬁulummu:msqﬂ‘ﬂ@
aﬁﬂiﬂﬂm:mwmmsmqmm:wuéﬁashaﬁnﬁmmumm
A q . Ao da . CoAL
WaRANlEdI1wIN 2 Ba NIFANNTWNIA-A19NEININ
AAITIUN NN
dauqmmwmaﬁmfga%ﬁﬂmmaaﬁnﬁums’g
nrusdanianduuazirauandinaunsaainiomy
e v de
wuinduldawanasguvesihdslunmsuzussfidasdin
ﬁﬁmmﬂ@ﬂmzmaammimqmLm:mmamiﬁﬂm
sl,uﬂ%faﬁﬁma@ﬂﬁaqﬁumﬁﬁmmmaqqﬁ'mé?m ANl
Larame (2556)" ﬁ"l,ﬁﬁwmiﬂinﬁuwaqmmwma
aqa%ﬁmnmaaﬁwﬁumﬁgm@wmﬁaﬂlaﬁwﬁmLLa:aﬁﬂmL’m
1 [l a A 1 a [
Tudsznalng ‘WU’N@]’:"J@JVLNWULLUﬂWLiUﬂQNIﬂaV\IE}‘iN
waz E. coli luﬁaamaﬁwﬁumigmm Tasnanaswaim
ﬁﬂﬂﬂ’]Wlﬁf‘U%Iﬂﬂ FBNITUAUESATINAITENRITHAZEN

ﬂi:“nmmmsmqﬂﬁﬁmﬁhﬁmuqu@LLaLﬁ gINUNT

Wnfigzene W s sl udu wasdnmsusu
Qmmwmaoﬁmm%ummm 9 2HINLNUIZRUATY
Lmﬁiaqmmwﬁﬂ m'%‘auﬁaqﬂmrﬁ gouiinge 52wy
f93Fnsndadesinwldaundninuiuasdinisfialy
MHEAIMNT HanaNITIFaIiudIlszENE s
LA3aansa9in Lm:qmé’ﬂwmzﬁﬁmammmﬁm CaltL
f'haa‘?iadaNaﬁﬂﬁﬁﬂﬁumiqmmLmuwmaaﬂlavlﬁ
mmgﬁmmﬂuﬁﬁaw%‘waaﬁuﬁnﬂ"" wanniin A
Fwheluimiarays Gil8nnaiegduuy ondiadng
LB ﬁﬂﬁmuiiﬁ;ma@mnﬁju wudwmmmmﬂmm&waﬁ
Wayed wastlozan 285329603 (2555)" Alavinmaiasest
m‘sﬂuﬁjawuaaﬁwé‘umsgm@m’a@umaﬁmqa%ﬁﬂm
U 135 @883 ﬁfﬁ’mﬂ'lﬂluLT@lLﬂﬂuﬁauﬂiﬁH%Iaﬂ
wummmﬁau‘naaumﬁﬁmmjﬂaﬁﬂa%wmﬁmag’lu
139 0.9-4.0 MPN/100 mL uazuuafiFunguilaaladnasy
Laﬁﬂa%islwﬁ'm 0.9-4.6 MPN/100 mL lugegnatindu wie
a@ﬂvl,@i”i'lﬁﬁﬂ@]‘umiqmﬂm'nqiuﬁmumummgmﬁwﬁm
1um°ﬁuzmiﬁ;ﬁﬂ@1aﬁﬂﬁmm 11 B (73%) lwmaue
mi'gﬁﬂﬂaﬁmmﬂizmﬂvlm
dmﬁwﬁumnﬁﬁwﬁiumaﬂm%myﬁﬁmﬂw
ludsndaray3 wudfiguaindeudrelndidosiuus
MIFNINVEI W FENATY UazITADN FENTETEA
(2555)' ﬁ”lﬁﬁﬁmimaaaauqmmwmaﬁm%mwmaa
thawnngnoeawddaluiadmon 152 § luiuiisad
500 LWATHHINNUIINR AN daveuunin s1unatfios
PWAIAVDUUNT wuéf'sasi’mﬁﬁmsﬂuﬁjauumﬁﬁmnsjw
TaaWosuiuaNasgIuiwIn 4 @10819 (2.6%) UaTWU
é"aasi'mﬁmummgm 148 d18819 (97.4%) LaZAINNNT



646 Nimrat et al.

Fnwquniwihduvangnosamdoydaluiafandslu
LANTINWURIUATUDY BEEN %’um’%wmmﬁ@ LR AT
(2551)"° WUnanegnsing 546 dating lirnwnmet
AMNINNGaTIINe leun fuuefi3ranuaunnnin
500 MPN/100 mL 31421 203 @884 (37.2%) Auuafie
ladnasuuinnin 2.2 MPN/100 mL d1w1% 49 @nasng
(9%) WU E. coli 36 @18:14 (6.6%) WU Pseudomonas
aeruginosa 118 @884 (21.6%) LAZWLENHWINY 7 G889
(1.3%)

a’mwamséwna@fsﬂénwu’hi{wﬁumﬁ;mmuz
?J@w%fau?iuLLazﬁwﬁwmnﬁﬁw?{wUa@m%mgﬁﬁi’mmﬂlu
WRIATAYT VL@Tmmg’mmaﬁgauw%ﬁmﬂﬂ"jwﬁwﬁmuss@
mamnjuﬁa‘immﬂummﬂmaumﬁmﬂaﬂ W89
ﬁwmng’fﬁ’]ﬁ'wyamm‘%mymdéhaﬂwamaaéwmmﬁao
TWRTAVI UL LLangﬁwﬁlwma@m’%myﬁa@&y'ﬂmﬂm
NTUNWURIBAT Lﬁaamnwuﬂ’%mmmﬂﬁL’%Uﬂ@jw
lndnasuuazuuafiSunguiaaladwaty <1.8 MPN/100
mL uazas kWY E. coli

é’aﬁyfummma@ﬂvléf’jﬁﬁwﬁmwuz%w%awﬁu
LLa:ﬁwé‘iuﬁnﬂﬁﬁwﬁlwaamm’%naﬁa‘immylu%’m";’mm.ql%
ﬁﬁﬂﬂﬁiﬁﬂﬂﬁﬂ%ﬁﬁﬁ’sul%fyj inzdseaduszUnaannige
fialsadnd 9 Afunssunanmstwdienssfedumevas
faliaaduuazaysd® oneiatnTu Shigella flexner #3a
Shigella dysenteriae falsnia (Bacillary Dysentery)
Vibrio cholera fialsaainanlsa (Cholera) was Samonella
paratyphi 7 alsaldsnaendedinwesd (Typhoid Fever)
Huduw’ iWasaniduihanmausdenonduuazing
mﬂﬁﬁwﬁlmUa@m’%mgé‘]’dﬂﬁinm%"lﬁmumzmunﬁ
NAg loud msltussdaanhlawa (waea U.V.) asld
szuulalon (Ozone) LAzN1I¥11 Reverse Osmosis (R.O)
Farinzmunsatieidauuefizeddwianluund i
unsluNITUINNSHAAdIY uazanmsAnun Sl
wunhdumsitlseasudanisuslne? anuanisanmn
Tuasftanasansansnldnlssnunsaanudusals
miw’ﬁ@ﬁamamzmumsﬁmﬂwwﬁ@Lm:mmsmqmmaa
gﬂﬂmﬂﬁaﬁﬂﬁﬁw?‘iuuﬁ@mmﬁﬂm@wmaaﬂla na
U339 Lmzi{’]ﬁumﬂﬁﬁwﬁuma@m’%myﬁi‘immﬂu
LRy CHE ﬁqmmwmaﬁ’mqa%ﬁwm“?im'f?mﬁmmgm
uanmﬂﬁyfumnmsﬁﬂma%\aﬁwu'jﬂqmmwmaaﬁwﬁlmmsq
YIAULVDIAWARAN LF ﬁwé‘iwmigmmmmmwmaan
Ut ﬁwﬁwmsqﬁw LLazﬁwﬁumﬂﬁﬁwﬁwya@m’%my

[
o @ '

MeuA1ANUTUNIA-619 NAK AnBInANALTI

J Sci Technol MSU

muluaie asn (%au%ﬁwﬁwﬁmm:amuﬁwa@) Ui
wwafiFunguladnedn uuafiSonguildaladnasy uaz
E. coli wuiwﬁﬁwﬁummmmLm:ﬁwﬁ'uussqﬁay 69.70%
Lmzﬁ’]ﬁwmnﬁﬁw?{wma@m‘%my 70.00% ﬁmummgm
°1Jaafm?iulummu:mmﬁﬂ@aﬁﬂﬁ'ﬁmu@‘[@smszm’m
mmsmqmqumauﬁ'ﬁﬁvlﬁﬁnmﬁa 5 13ems 9t
mﬂﬁagaméhﬁma:LﬂuﬂiﬂwﬂumiﬁuﬂyLLazLLrﬂm
miﬁgmﬁma?«iaLLmﬁamaamswa@ oLl
qmmwmaaﬁwﬁums@mmﬁ@wmaaﬂla ﬁwﬁlumigﬁm
Lmzi{'\?{wmﬂﬁﬁﬁwﬂa@m’%myﬁi‘iwmﬂuﬁmi’maﬁ
laanasgn

naanssnlsznie

VOVOUAUMAITIIATIIN guazlasInsiudia
fnuen ameInomaas un1in mé’zjgiwwﬁlﬁmm
amgmi'}zﬁqﬂﬂizﬁuazamuﬁlumsﬁﬁ%’ 3

LaN&1591989

1. oigwa Usz@ugualde. (2552). utlavrinaluringu
@”:vz/@”ifﬁﬁmya@m?ﬂ@ (ﬁuﬁﬂ%\aﬁ 1). NINWY:
wu$ WuRTEs.

2. FUNT AIUUNTH. (2555). ﬁwﬁumﬂﬁma@m‘%my@ﬂ
mmgmﬁhmumﬂﬁL%akﬂﬁumm@iaqmmw, Fufi
Autaya 28 gana 2555, 1T1E4169n htp://edtech.
ipst.ac.th

3. gWaT W wae lwsuns YaInizdn. (2550). M3
mm@mmwﬁvﬁ'&/?u[m’?yuwadi‘mi'mﬁy\ﬂmi i}
w.q. 2549-2550. Fufidudays 28 qaau 2555, 141
f9ldan http://www.dmsc.moph.go.th

4. Assist-impact. (2555). mmma@mmwi'léfw. S,
Taya 11 woadniuw 2555, i fislaan http:/www.
assist-impact.net

5. Suthar, S., Chhimpa, V., & Singh, S. (2008). Bacterial
contamination in drinking water: a case study in rural
areas of northern Rajasthan, India. Environ Monit
Assess, 159, 43-50.

6. SUNNBUIENUFIAN. (2554). sihduwilowdalsn
ﬁ’ygwmwﬁylaimmaaﬁm. ’“s’uﬁﬁuﬁaga 28 QanAY
2555, e leann http://variety.teenee.com

7. Unluw B, (2552). idxlugaudsznaumy
Ziaamg@m%mm. 5’w?'iﬁwﬁaga 28 ANINAN 2556,
naleann http://www.stou.ac.th



Vol 33. No 6, November-December 2014

10.

1.

12.

13.

14.

15.

Quality of Plastic Bottled Drinking Water, Cupped Drinking Water and Water

647

from Vending Machines Distributed in Chon Buri Province, Thailand

AN IWNTIWUE. (2551). N139379K7 Coliform
bacteria uaz E. coli. Tuiidudays 28 qaiau 2555,
e leann http://www.agro.kmutnb.ac.th
dianiseauladf (2555). mstmiileu Coliform 1u
fvﬁw.%’uﬁﬁwﬁaga 1 Rawau 2556, 1ildan
http://www.manager.co.th

fntninsanen. (2555). lanswinluiigy. Jud
Autioya 2 Tguinu 2556, Eeldan http:/www.
thairath.co.th

mMIdszthuainas. (2541). ﬁwé‘iumﬁgm@azmmaz
aaanuaTinia. "a’uﬁﬁuﬁaga 28 9A1AN 2555, LI
f9ldan http://www.mwa.co.th

ginudia Ausail, niiing UsniaaTman, uaz
AW QWRUTTY (In press). MItsziliugmnin
°uaaﬁﬁuuﬁqmmﬁ@wmaﬁniaﬁﬁmﬂwUluﬁw"i@
Y3 71981 Inemaasuazinalulad uninendy
UBIFIIAIN. 33(5), (N.U.-9.9. 57).

American Public Health Association, American Water
Works Association & Water Environment Federation.
(2005). Standard Methods for the Examination of
water and Wastewater. (21" ed.). Washington DC:
American Public Health Association.

U. S. Food and Drug Administration. [Online]. 1998.
[cited 23 Dec 2012]; Available from http://www.fda.
gov/Food/ScienceResearch/LaboratoryMethods/Bac-
teriologicalAnalyticalManualBAM/ucm064948.htm.
SABFILRINNITNEIUIIN SIUNFILFIVLALIZRIY
NINTH. (2553). mizmjz?anfm ﬁuﬁlﬁuﬁayja 23
UNIAN 2556, ERGRIGER www.dwr.go.th/contents/
content/files/001002/0012762_1.pdf

16.

17.

18.

19.

20.

21.

ﬂaqﬁwmﬁﬂﬂmw;‘?ﬁim SINITUA ULNITUNIT
2IMNIUNZE NITNTIIFTITOURY. (2545). shushnaly
mauzuIsadaaiin. ‘Fuﬁ‘ﬁwﬂ’aga 28 TUIAN 2555,
e leann http://www1.fda.moph.go.th

aunWId LAnAT uaz Jozan 13319003, (2555).
@mmwmagﬂfr'ﬁwmwaﬁfy'l@‘7"1/1/57?713@1/732/%?757\7
T lwaamariauaisalan Jswiafsulan,
fuﬁﬁuﬁayla 22 WFANaw 2555, N9 baann hitp://
science.psru.ac.th

W TENATY ua 239AN FIANTETRA (2555).
ﬂaﬁﬂﬁﬁwa@iaqmmwﬁwﬁumﬂﬁﬁﬂa@m%my
dalud@. 213819998 wv., 17(3), 480-492

8am uniineude, guatel TaedTauz, Waau
ARdad, 373unt SemuTad uaz wifing Rasina.
(2551). qmmwﬁﬁﬁlumﬂﬁﬁmyawm‘%myé’miuifﬁ
’l,um@m?imwumum. MI81TITINIFIDITUFY,
17(1), 1-6.

Smith, M. K. (2001). Microbial contamination and
removal from drinking water in the terai region of
Nepal. Thesis in Master program, Department of
Civil and Environmental Engineering, Massachusetts
Institute of Technology, USA.

World Health Organization. (1993). Guidelines for
Drinking Water Quality, Vol. 1, Recommendations.

Geneva: WHO.



