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Abstract

In this study, the examination of 9 and 12 of clear and opaque plastic bottled drinking water samples
distributed in Uttaradit Province was investigated. The results showed that all samples were in a good condition,
approved by Thai Food and Drug Administration, clear, odourless and tasteless. Label information related to
city/country of manufacture and manufactured date/expiring date was found for 66.67% of clear plastic bottled
drinking water samples, while no city/country of manufacture and manufactured date/expiring date were found in
all opaque plastic bottled drinking water samples (100%). The pH of all tested samples were in a range of
6.73+0.02-8.37+0.01. The coliform bacteria and fecal coliforms bacteria were found to be less than 2.2 MPN/100
mL, while no E. coli was detected in all samples. After assessment of both clear and opaque plastic bottled
drinking water samples based on standard for drinking water in sealed container set by Thailand Ministry of Public
Health, all samples met the standard for microbiological, chemical and physical qualities. So both Thai and
foreign tourists can be assured that Uttaradit province has bottled water which can be safely for consumption.
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ANade (Average) wagAlgduUNINSgIU (Standard
deviation)

2.3 N15A5295AA1ve wud sazaretinaan
(Total Dissolved Solid: TDS) [11]
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Wosu uaz £ coli 19835 Most Probable Number [12]

2.4.1 N1SNAFBUTULSA (Presumptive
test)

Vwndregr9t1alueinis Launyl
Tryptose broth (LST) 10 mL @flaaududu 2 win
477U 5 ®aen az 10 mL wardiundognatnadly
819115 LST 10 mL fiflaududu 1 wih vaenay 1 way
0.1 mL eg19az 5 naon Audu drluvumizidei
gaumgil 35 ssAneaLiea Uiy 24 $alua idenviaen LST
van (fuuazfiftelu Durham tube) il 811 lUvi
Confirmed test vadlaaasuuaziifaladnasy

2.4.2 nsnageusududu (Confirmed
test)

Yrmaen LST Aldnavindroideasly
Brilliant Green Lactose Bile broth (BGLB) Hnluusinng
Foflgauungd 35 osrmneaifoa uru 24-48 F2lus
(wuaiiBonguladnesy) uaziivaen LST filvinauindne
Woeaslu Escherichia coli (EC) medium 1nlUusnng
\Hoflgnumndi 45.5 oareaiToa Tu Water bath u 24-
a8 $lus (wuaiiFonguildalad-esy) dusuiunase
BGLB #ilvinauin (fuuazdfnely Dutham tube) ¥y
g uiumI919 Most Probable Number (MPN) aglaan
MPN Coliform/100 mL wagiusiuiunaen EC 7ilvna
uan (Quuazdifingluy Durham tube) iluiisuiunisng
MPN aglam1 MPN Fecal coliform/100 mL

2.4.3 n1svadevduauysal
(Completed test) ¥4 E. coli

Wmaen BGLB waz/vie EC filvinauanly
\Jasuy Eosin Methylene Blue agar (EMB) Uniwzide
flgaungfl 37 ssmwaidoa uiu 24 alus Funadnwas
Talaflianzwes £ coli fFl@easioulang (Metallic
sheen) wazihlunaaaududulagld IMVIC test
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2.5 38N135M3298UNTAAL IMVIC [13], [14]

M1n1sasIvdeuAnandini1adiiaiives
wuaiise lneneaevaut@ni1sdaad laun Indole
production test, Methyl red test (MR test), Voges-
proskauer test (VP test) wag Citrate utilization test

1) Indole production test

fredeiidesnisageuatily 1% Tryptone
broth ﬁﬂlﬂﬂmwww’?‘?aﬁqmmﬁ 35 DIANYALTYA WU
24-48 §3lu wem Kovac’ s reagent asly 0.2-0.3 mL
LWENADANIAABILU ¢ 2-3 ¥ Junanswasuafianves
a3 srmaduuindleinasdunsiinae s

2) Methyl red test

feleiidasnisnagovadluly MRVP broth
tlutumzdofigungd 35 sseisaifoa uiu 24-48
dla19 118m Methyl red aslu 5 wen dunanisiasudves
9MsuTindaainuen Indicator srunaiduuaniile
awnsasududung

3) Voges-proskauer test

fededideinisnagouasiuly MRVP broth
ﬁﬂiﬂﬁmWWL%ﬁ)ﬁquQﬁ 35 peAnalfoa Uy 24-48
1w nen 5 %
a9lU 1-2 viea Wwelaznen 40% KOH aslu 2 ven wwen
Ty #1913 10-15 unit Funpniswasudveems
grunaduunnidloonsdewduiuns

Ol-naphthol wag Creatine

4) Citrate utilization test

dredefidesnisnaaaulaenisidoacuuin
819113 Simmons’ citrate agar ﬁﬂﬂﬂmwwwﬁaﬁqmmﬁ
35 per-waldea w1 24-48 Falus dunenisdsud
199879115 UazNISSLTeILUATiSY s1unaduuinidle
omswasuandidonudihtu

2.6 nInTRERUUSINTMULUATITENGUENING
Tﬂ‘iﬂi‘dﬁ’muﬂIﬂﬂ%‘ﬁ'Heterotrophic Plate Count [15]

YUnsegraiusunns 0.1 fadans wdanae
\WoatuuemsiEsade Plate Count Agar (PCA) (411113
NARBINANLA 3 §7) nTuIeMIsEBuToluUnd
guvgil 35 ssawadoa (Wuszeziian 24-48 Falus
waznsradusiuaulalad sauaduiumUsIMve s
wuaiienguisnelstnsuiiavan (CFU/mL)
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guunuazluiuaguyu lngiin1sdudiegiaainiiumm
#19 uazdashetnahuussgueiitiveilidimluan
S1nosing 1 vesduingashng wuinhduussgvinvin
wanafnlafiludaunuluadeindnan 3 Smda Tdua
Jaingasing Jmiafivalan uazdanindunanys 7y
wandlu Figure 1 dauﬁﬁwﬁﬁ;mmﬂuﬁmwmaaﬂﬁquﬁ
Huiuwmduadsildnan 2 Smda Wud Smingasind
wazandnfivaylan nan1sAnwmuiidiogwinfuussg
vavdanaradnlaifios 6 feg1s 910 9 Faeeha fiflnng
sysIwaridenvesanuiingn Touiev uasTunda/
ALY Uuamﬂﬁuam}ﬁuusiqmm drusognathiy
Uiiﬁ;m@“uﬁmmmjuﬁgwmlﬂﬁmﬁxqﬁ’uwam/ummq
UunAnAat (Table 1) wara1nnI1snsIvdoUAIALTY
nIn-AawesitegmRNUITITIRTe 2 3ia dareglurig
6.730.02 19 8.370.01 duei1 TDS wudndareglugie

% -I.HMHH

ot
iz
e T

T o Sl
L

3.00+0.00 19 197.33+0.58 mg/L s varduaynau
wudlunnseeaiidnuaelauagliifindu (Table 2)
NNIATIERUUTIINLUATISEnguladvoTy
wuailiSenguildaladnesu way £ coli lne3s Most
Probable Number (MPN) ﬁuaaéha&haﬁﬁwiiqﬁumﬁy’a
2 3lla Ao ilanaradinla (9 fe819) wagwaradinyu
(12 $heg19) Asmiheludmingnsing nans@nwain
ﬁaaéwaﬁwﬁumswmﬁwm MUY 21 #9019 WY
YSunauuaiiisengy lndvesuwazuuaiise
nauiiAaladvesuiiA1dosndt 2.2 MPN/100 mL waglsl
wu E. coli luynsogrsiivhnisdnuiluadsi (Table 3)
MAZEUIMTFILANUUTENANSENT A1 SREY AU 61
w.el. 2524 fiAgatunuaiidenguladnofunas £ col
desidivilnalunisusussgiidaadn [1]

Uttarac

Phitsanulok Prorvince

Famphaeng Phet Province

Figure 1 Thailand map showing the drinking water samples producing provinces in this study
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Table 1 Labeling characteristics and some qualities of bottled drinking water samples sold in Uttaradit Province, Thailand

Type of Size ) Price Manufacttiir‘ed )
Sample City/ Country of manufacture date/ Expiring Scratch Protective seal ~ Water treatment Approved by
bottle (my) (Baht)
date
1 Opaqgue 900 Uttaradit /Thailand 6 -/- - X Unknown FDA
2 Opaque 900 Uttaradit /Thailand 6 -/- - X Unknown FDA
3 Opaque 900 Uttaradit /Thailand 6 -/- - X Unknown FDA
4 Opaque 900 Uttaradit /Thailand 6 -/- - X Unknown FDA
5 Opaque 900 Uttaradit /Thailand 6 -/- - X Unknown FDA
6 Opaque 900 Uttaradit /Thailand 6 -/- - X Unknown FDA
7 Clear 600 Uttaradit /Thailand 10 4 +1 v Unknown Halal, FDA
8 Clear 600 Uttaradit /Thailand 10 \//\/ +1 v Unknown Halal, FDA
9 Clear 600 Uttaradit /Thailand 10 \//\/ - v Unknown Halal, FDA
10 Clear 600 Kamphaengphet /Thailand 10 v - v Unknown FDA
11 Clear 600 Kamphaengphet /Thailand 10 4 - 4 Unknown FDA
12 Clear 600 Kamphaengphet /Thailand 10 v - 4 Unknown FDA
13 Clear 600 Phitsanulok /Thailand 5 -/- - X UV and Ozone FDA, GMP
14 Clear 600 Phitsanulok /Thailand 5 -/- - X UV and Ozone FDA, GMP
15 Clear 600 Phitsanulok /Thailand 5 -/- - X UV and Ozone FDA, GMP
16 Opaque 850 Phitsanulok /Thailand 5 -/- - X UV and Ozone FDA, GMP
17 Opaque 850 Phitsanulok /Thailand 5 -/- - X UV and Ozone FDA, GMP
18 Opaque 850 Phitsanulok /Thailand 5 -/- - X UV and Ozone FDA, GMP

203



o

NI Enaasuazinalulad uIve1duauas ¥t U9 21 atun 1 unsieu-uweu 2562

Table 1 Labeling characteristics and some qualities of bottled drinking water samples sold in Uttaradit Province, Thailand (continued)

] ) Manufactured
Type of Size ) Price - )
Sample City/ Country of manufacture date/ Expiring Scratch Protective seal ~ Water treatment Approved by
bottle (ml) (Baht)
date
19 Opaqgue 850 Phitsanulok /Thailand 5 -/- - X UV and Ozone FDA, GMP
20 Opaque 850 Phitsanulok /Thailand 5 -/- - X UV and Ozone FDA, GMP
21 Opaque 850 Phitsanulok /Thailand 5 -/- - X UV and Ozone FDA, GMP

Note : +1 Scratch, +2 There are slight scratches and dents, +3 There are many scratches and dents
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Table 2 Physical and chemical characteristics of bottled drinking water samples sold in

Uttaradit Province, Thailand

Sample Type of bottle pH 0 Appearance Odour Taste
(mg/L)
1 Opaque 7.83+0.00 166.00+0.00 Clear Odourless Tasteless
2 Opaque 7.89+0.00 124.00+0.00 Clear Odourless Tasteless
3 Opaque 7.91+0.01 135.00+0.00 Clear Odourless Tasteless
4 Opaque 7.99+0.00 133.00+0.00 Clear Odourless Tasteless
5 Opaque 8.05+0.00 127.00+0.00 Clear Odourless Tasteless
6 Opaque 8.03+0.01 128.33+0.58 Clear Odourless Tasteless
7 Clear 8.17+0.01 192.33+0.58 Clear Odourless Tasteless
8 Clear 8.24+0.01 196.00+0.00 Clear Odourless Tasteless
9 Clear 8.37+0.01 197.33+0.58 Clear Odourless Tasteless
10 Clear 7.83+0.06 13.67+1.15 Clear Odourless Tasteless
11 Clear 7.83+0.01 13.00+0.00 Clear Odourless Tasteless
12 Clear 7.83+0.01 12.00+0.00 Clear Odourless Tasteless
13 Clear 6.84+0.07 3.00+0.00 Clear Odourless Tasteless
14 Clear 6.88+0.01 3.00+0.00 Clear Odourless Tasteless
15 Clear 6.73+0.02 3.00+0.00 Clear Odourless Tasteless
16 Opaque 7.15+0.01 3.00+0.00 Clear Odourless Tasteless
17 Opaque 7.25+0.01 3.00+0.00 Clear Odourless Tasteless
18 Opaque 7.27+0.01 3.00+0.00 Clear Odourless Tasteless
19 Opaque 7.42+0.01 3.00+0.00 Clear Odourless Tasteless
20 Opaque 7.34+0.00 3.00+0.00 Clear Odourless Tasteless
21 Opaque 7.26+0.00 3.00+0.00 Clear Odourless Tasteless
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Table 3 Characteristics of microbial qualities of bottled drinking water samples sold in Uttaradit Province, Thailand.
Numbers of coliform Numbers of . Numbers of total heterotrophic bacteria
Sample Type of bottle fecal coliform E. coli
(MPN/100 mL) (CFU/mL)
(MPN/100 mL)

1 Opaque <2.2 <2.2 - 0.00+0.00
2 Opaque <2.2 <2.2 - 0.00+0.00
3 Opaque <2.2 <2.2 - 93.7+9.83
4 Opaque <2.2 <2.2 - 71.0+0.00
5 Opaque <2.2 <2.2 - 0.00+0.00
6 Opaque <2.2 <2.2 - 13.0+0.00
7 Clear <2.2 <2.2 - 0.00+0.00
8 Clear <2.2 <2.2 - 0.00+0.00
9 Clear <2.2 <2.2 - 0.00+0.00
10 Clear <2.2 <2.2 - 0.00+0.00
11 Clear <2.2 <2.2 - 0.00+0.00
12 Clear <2.2 <2.2 - 0.00+0.00
13 Clear <2.2 <22 - 0.00+0.00
14 Clear <2.2 <2.2 - 0.00+0.00
15 Clear <2.2 <2.2 - 0.00+0.00
16 Opaque <2.2 <2.2 - 0.00+0.00
17 Opaque <2.2 <2.2 - 0.00+0.00
18 Opaque <2.2 <2.2 - 0.00+0.00
19 Opaque <2.2 <2.2 - 0.00+0.00
20 Opaque <2.2 <2.2 - 0.00+0.00
21 Opaque <2.2 <2.2 - 0.00+0.00

Note : * - = Not detected

+ = Detected
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13.0+0.00 9 93.7+9.83 CFU/mL (Table 3) Falu
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Table 4 Qualities and characteristics of bottled drinking water sold in Uttaradit Province, Thailand, according to standard of the Ministry of Public Health of Thailand

Type of Manufactured NumPers of ) Numbers of total heterotrophic Bottled drinking water
Sample B pH Odour coliform E. coli ) ) .
bottle date/ Expiring date bacteria (CFU/mL) quality standard
(MPN/100 mL)
1 Opaque -/- 7.83+0.00 Odourless <2.2 - 0.00+0.00 Not Passed
2 Opaque /- 7.89+0.00 Odourless <2.2 - 0.00+0.00 Not Passed
3 Opaque /- 7.91+0.01 Odourless <22 - 93.7+9.83 Not Passed
4 Opaque /- 7.99+0.00 Odourless <2.2 - 71.0+0.00 Not Passed
5 Opaque -/- 8.05+0.00 Odourless <2.2 - 0.00+0.00 Not Passed
6 Opaque -/- 8.03+0.01 Odourless <2.2 - 13.0+0.00 Not Passed
7 Clear v v 8.17+001  Odourless <22 - 0.00+0.00 Passed
8 Clear v 8.24+0.01 Odourless <2.2 - 0.00+0.00 Passed
9 Clear v 8.37+0.01 Odourless <2.2 - 0.00+0.00 Passed
10 Clear 4 783+006  Odourless <22 - 0.00+0.00 Passed
11 Clear v v 783+001  Odourless <22 - 0.00+0.00 Passed
12 Clear v v 7.83+0.01 Odourless <2.2 - 0.00+0.00 Passed
13 Clear -/- 6.84+0.07 Odourless <2.2 - 0.00+0.00 Not Passed
14 Clear -/- 6.88+0.01 Odourless <2.2 - 0.00+0.00 Not Passed
15 Clear -/- 6.73+0.02 Odourless <2.2 - 0.00+0.00 Not Passed
16 Opaque -/- 7.15+0.01 Odourless <2.2 - 0.00+0.00 Not Passed
17 Opaque -/- 7.25+0.01 Odourless <22 - 0.00+0.00 Not Passed
18 Opaque -/- 7.27+0.01 Odourless <2.2 - 0.00+0.00 Not Passed
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Table 4 Qualities and characteristics of bottled drinking water sold in Uttaradit Province, Thailand, according to standard of the Ministry of Public Health of Thailand (continued)

Numbers of ) .
Type of Manufactured ) ) Numbers of total heterotrophic Bottled drinking water
Sample B pH Odour coliform E. coli ) ) .
bottle date/ Expiring date bacteria (CFU/mL) quality standard
(MPN/100 mL)
19 Opaqgue -/- 7.42+0.01 Odourless <2.2 - 0.00+0.00 Not Passed
20 Opaque -/- 7.34+0.00 Odourless <2.2 - 0.00+0.00 Not Passed
21 Opaque -/- 7.26+0.00 Odourless <2.2 - 0.00+0.00 Not Passed

Note : " Notification of Ministry of Health, No. 61 (1981) entitled “The water for consumption in sealed container”

Notification of Ministry of Health, No
Notification of Ministry of Health, No
Notification of Ministry of Health, No
Notification of Ministry of Health, No

. 135 (1991) entitled “The water for consumption in sealed container” (No. 2)

. 220 (2001) entitled “The water for consumption in sealed container” (No. 3)

. 256 (2002) entitled “The water for consumption in sealed container” (No. 4)

. 284 (2004) entitled “The water for consumption in sealed container” (No. 5)
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