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- Fandouums3 Unusiil wazuasadagsen wasasryd duiiudadlunnune idgiau
WHBAVIER TINIEY 250 G29eha
2. MIRTINIATIEH

mullanduaziad

- anudunsa-ma (pH) Sashoedasiaenudunsa-ema (pH meter) 35mutanansanda
APHA (2012)” %98 4500-H'B

_ ANNNSERINnanNe (Total hardness) MM18EINATINYDILABLTENUAzULNNTT Y
mnaiuwea@enmsuawe Jnihaduiiadnsunadns n513eLrmeds Titration MNLBNENTDND
APHA (2012) %a 2340 C

- ﬂ%uwmaﬁﬁ”’qwm (Total solids) LﬂuwasammmsumuaaaLLazmiﬁazmmfwﬁmm
m’m”?Lm’]::vf[mamaszmaﬁwuuﬁmﬁ'sawiaﬁ'qmwgﬁ 103-105°C auhwiinasdi fmheflufiodniudedns
FBenutanaseede APHA (2012)™ 98 2540 B

RN IE]

- ﬂ%mmaﬁuﬂ%t‘fﬁ%wm (Heterotrophic plate count, HPC) wangdeuSmnauuaiitei
msatalagldmsdunddiduermns Smbadlu CFU daiiadans @5133t0518%meds pour plate mutanans
87999 APHA (2012)” %8 9215 A-B

- Coliforms A5IANLHRMEAT 1BNNLBU (MPN = Most Probable Number) logldansa
MPN fifmwuanasnenmsiaeaida 10 vaan udazvasalddiothai 10 fasans senumaiiiud MPN
68 100 Jadans IDMULBNTI5ONDI APHA (2012) 98 9221 A-C

- Escherichia coli ¥i3® E. coli mawwﬁaﬂﬁﬁﬁiaL‘ﬁmmﬂmsmn Coliforms MNLBNFIT
#1959 APHA (2012)7 %8 9221 A-C, E, G uat 9225 C-D senunai wuvialainudaih 100 185805

- @ﬁum%ﬁﬁﬁﬂﬁﬁ@ha viadalsnomsiflufiy 051331051:Yfe3% Membrane filtration
senuna wunseliwu derh 100 fadans laud

e Staphylococcus aureus 38 S. aureus 35 ATNLRMUBNFIT21Y APHA (2012)
70 9213 B
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e Salmonella spp. 30NN ISO 19250 : 2010
e Clostridium perfringens %38 C. perfringens 35@5eimnuana581989 EA (2010)©
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AuantauNEnduaziai

- aenudunsa-en doeegsening 6.5 9 8.5

- YSinaansnanue (Total solid) laitfiu 500.0 Hadnsy douuslan 1 a3

- anunszanminae lesmwoaniuueadaumsuaiua Laidu 100.0 §adnsu deuuilne 1 8as

AuaNtAUaUNTE

@ a A . v U 1 H a a aa ad R

- @9anulaLe3ziie Coliforms Wasnin 2.2 @ouuilne 100 HadanslasIBanidu
(Most Probable Number)

- aaldwutieessiia E. coli

1o A aed 09 Ya RS A aa
- lusiqdunignmviialse daun 100 Haddas

o

(Uszmeaaiiui 61 (w.6. 2524) f':hiﬁLﬂmeﬁﬁwwuﬂﬁm%’uﬂ%mm@ﬁuw Wanag)
mMsUssiivua

finamaeneviiiumianay (%) wipnniaan NN NNLTNLEAINEIATdaEhh
15486 Chi square’® nagauaNNFNNUSIznITILlsiszautedfn 0.05 wazUsudiudanuides
waqQ’U%Tﬂﬂ@iamﬂﬁ%’uﬁummmnL%ya‘[sﬂmm‘st,ﬂuﬁu 3 #liaAe S. aureus, Salmonella spp. Was
C. perfringens sulusunsuan3agy “Risk Ranger” nasu 200 3% Microsoft® Excel spreadsheet

software lumsAIUIN

Risk Ranger
ulusunsudisaguiannlos Ross and Sumner wauniasausnlutl a.a. 200202 faytiuwann
Hhunesiu 2 Mdwiulssdivanudsdumsifalsannmsuilaremsriianil Tusunsuazszanataya
uainniEaum udulswadumenudsadeing lasldmsdinameadiomansiduiusiu
Fayafituiinsinduiladace g Afuansznuiuenudssaiudiunaumsuanauiguilog Tadedanan
sudenuguusaimaialsn anmhasihuasmaialsennmauilae uaslamauasmslasuduiiaie
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7 11 28 Mele 3 Wdananne Dose and severity, Probability of exposure to food was Probability
of infective dose TUsunsuazldtayansmualumsmnnuduaasmasnsiiumenudes laun
1. Risk estimate (Gi’]ﬂ'i::mmawmm?im) Usenauae
- Probability of illness per day per consumer of interest (mmﬁmuﬂuﬁa‘[amawm
msiialsadaiufany)
- Total predicted illness/annum in population of interest (ﬁhmumsﬁuﬂmﬁmmw
aufalunguisznnsiihvanadst)
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waztiieuwh Comparative risk Aixeaanhudauiiy 2.75 x 1077 TusunsuazAmmaEduANNEs@IN
aums Gail

Risk ranking = (100/17.56) x (17.56 + LOG,, (Comparative Risk))
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figatunn 6 du vanefenudsdamaifalsamnniu 10 oh W Sduiiasuan se {48 ansemah
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BaYANNUUUEI TGN ANREAANTIY 1IUIU 430 1A
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1. d0UNed  AUIANIDEURL 76.9 magmnm‘lmmmwmmmswawm/smm LacIingae 10.2

u
=]

aagnaussluudnaanivinadamasda/ame Tusoufimailiiginy deegsuouniifsosudeu
39882 52.6 LATUANUANHBIDNTDEAE 69.3

2. ammwwindaxnlagsau amwuadeniaiiliiuniauns wudsldue:/iavaszasas 10.9
fhiuarsaugiasas 9.3

3. dnumMzEaIgin- wuarlasihluunadasiiehuasiivie os ¢ deflufasas 22.8
Tusnnuil Wugignuauandasis 65 ¢ wazlignuasuaadasis 33 § wumseadennhhehiosas 3.5
Lifivssgilagasiehianas 8.6 fuszglladashendosas 91.4 Tuinnuiiivszgila wuihisseige 11 ¢

4. uwdnhivy fwﬁuﬁmmﬁ'n@' ahuunLﬂufwﬂizﬂmmwmqLLaxQﬁmmm%'aﬂaz 81.4 szuudseth
wjthu/meanadasas 14.6 Ussinhunmadosas 2.1 uashinnuuvanihiasas 1.9

5. ssuunsanihuassinda fivelddayenngouaussliamansaidagis ilaemasaussuuiadas
nsasihmeluldiaue nndayaild 206 § wuhgihiiaunanauasnu 280 gudesasaz 94.6 liszuunsas
1WUY Reverse osmosis (RO) shuuniflu szuu RO adhaidien szuu RO Auuassans hlaan
(Ultraviolet, UV) 52uu RO nu Ozone wazszuu RO nu UV uaz Ozone Aotlusasay 49.3, 30.1, 14.2
Uag 1.0 MUY dauqﬁw #masld UV w3s Ozone aehaifiien (Sasas 4.4 uaz 1.0) (Mwit 1)
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RO+UV+OZONE
1.0%

RO+0OZONE
14.2%

RO

\ 49.3%

DS |

MU 1 szuumsnsasuazznieluginauveaawvsan (RO = Reverse osmosis, UV = Ultraviolet)

U

6. mahyednw Imshenuszaaeiasnsennmaludasas 23.7 uasasiimsidsuldnses
3089z 42.3

7. agmsliaon Hislisnsossunuagmsldnmasginy nnggua viennamndadiag
Tavavne dayaidmaldinu 190 ¢ wugihm fases 60.0 Fogmsldnuliviu 2 9 g Aifeams
TFmufaanhvdeundu 1 1 fiinuanniigeda 69 ¢ Aatludosas 36.3 wasdanugidengldnuds 10 7
wazannd 10 1 (M 2)

3.29% AN 10 U
0.5%

¥ ' -
Hlounvio
minu 11 \

36.3%

v ¥ A

a v P2 ~
AMNN 2 a’]i!ﬂ']'{[ﬂq']uwa\j WIONKEALIEEY

LY

N5ASNTHANNAFASMTUNNE
U 57 atud 1 upaN - Jueu 2558




Risk Assessment of Drinking Water From Vending Machines Ladapan Saengklai el al.

v

1 a v %’ $4 L4 4 ?’l = v
8. aan liiaainlaq Gavugdinm 152 ¢ (Sezaz 35.3) uaswugin 3 ¢ lasnasudiu
mMuUszMAANZNIITNNMINMIERAIN AUV 31 (W.A. 2553) NNNUIUNIVNG 69 GNaasdaaanligndas
[ = nlwu [ a ) v & « H v a (4 v S e
mevaslssmean dualdteau (Aadusasas 4.3) wanINT WuaMNlABIN “UIUSTIINNANSUNWED

PR AT oo @B W oo Y a & v v ¥ & v
UILIWNFUINLNLAINT e “UILLIWINLLNLYAN T 53N 28 Q ﬂ(ﬂtﬂu‘iﬂﬂag 6.5 ?IEN@L!T"I MWNUANG 430 @

uaﬁmswﬁqmmw%

Punmhiugvesaamiagnsdy 430 Ma liknanasyu 121 dedwdaiudasas 28.1
(miwﬁ 1) Mwundlu ldsumnasgrumuail 43 drehansasaeas 10.0 SUNANNAIANNNTENUAUD A
WAIIU 28 AN (3p88T 6.5) USsnasansimavaaiiy 7 et (3aaz 1.6) wazAanuiiunsa-ea
(pH) et 15 §aEha (5882 3.5) nnﬁaasiwﬁlﬂsimmmsﬁmmmLﬂuﬂiﬂ—dw Fmpend 6.5
(REFEWIN 5.8-6.4)

dmiunaiensidugaunid wulishuanasgiu 93 dashedadiusasas 21.6 smgitlirugsge
iesnwuda Coliforms HUINASEIY 88 My SaNaNINAawy E. coli 16 et Aalllusoay 20.5
Waz 3.7 MUTSU asranudalsanmsiiiuiivsy s dethviadanas 1.9

wa’%Lm’]:ﬁﬂ%mmgauw%ﬁﬁgﬁwm (Heterotrophic plate count) wumeadaiuluaisesas 45.1
ﬁﬂ%mm@ﬁuw%ﬁﬁ%wmagi'i:m'jw 1,001-10,000 CFU/#88805 wazwunnn 1,000 CFU @aliadans
Tushathedagas 71.8 (MW 3)

o v )

HAIATAIIUUNINTINIG (M9NT 1) wudh Jandeaszyiiicegnliiiuanesgiugge As

9

39882 43.9 IDINNADTINIANITUAIAZDYSEN WUMBEN LEUINAITIUSDEAL 41.3

{ a YA v
9199 1 Na')Lﬂi']%ﬁu']G]N(ZIT‘HEIaﬂLM%EIilﬂuL‘ZI@lﬂ’]ﬂﬂa’N'i'JN 5 WHIN*

e iwuauﬁaaﬂ'nﬁlajmummﬁwuLmnmmmmﬁmiw:ﬁ"
o aaeilisy - ) N -
00 et sy sty A mmnlJu ﬂignzu swlishy  Coliforms ~ E.coli S aureus Salmonella  C.
e e () AN A NN e s spp.  perfiingens
MuiAdl WA iU
w3 51 6 (11.8%) 0 0 0 0 6 6 1 0 0 0

Uil 53 13 (24.5%) 3 3 0 1 10 9 1 0 1 1
WzuAsATaLSE 80 33 (41.3%) 14 11 2 4 95 95 4 1 1 0
LR 66 29 (43.9%) 13 12 2 2 21 20 7 0 0 0
Y 180 40 (22.2%) 13 P 11 0 31 2 3 1 0 3

kel 430 121 43 28 15 1 93 88 16 2 2 4

SoBaLIRTIIAY 28.1 10.0 6.5 3.5 16 216 20.5 3.7 0.5 05 0.9
I0ENINTNA (430 6I8EN)

* 8I@1¥ Heterotrophic plate count (HPC) hluuaaslumwi 3
> uAazAIae NI HALATILV LIUINASTIUININAT 1 TIEIMS
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45.1%

24.0%
21.4%

4.7%

1.1% 0.6%
e D r—
N o N O N N N
L ’\Q QQ QQ QQ QQ

A A Q° S D D
& > N > ®
S & & » »
A3 N Y
S K
X

MWD 3 WA NUIINRaUNIENING (Heterotrophic plate count) Tuinduguaanmiesny

HANAFAUANNENNUSIENINMLUsTIszAUlBd1AR 0.05
1. @9 nevedlunusiuaedasts ludenudunusnumsnwuazlasinluusnadasirsiiuasy

1
LY U
T
t%

et NNtgsaynNadd (P > 0.05, P = 0.4673)

2. ghanunszdaninae Usinamsnmualuh wasnaiwanzidugaunidlidanuduiug
ﬁ’umqmﬂﬁmuwm@fﬁumamm‘%slfyashqﬁﬁ’ﬂﬁwﬁfquaﬁﬁ (P > 0.05, P = 0.6799, 0.5829 Wa 0.7753
auadu) (idelddayagrasging daud 2 Taen uazannnh 2 Tlumamagau asnndnnudaa
fgasszauiilndidaaiy)

3. walengaudundEi i e lifenuduiusiuging dasedluamwinadan
ﬁlﬁgﬂqwﬁnwms (ﬁLﬂwamazﬁﬁmaﬂﬂﬁﬁ) pgnNdaE AN NEDa (P > 0.05, P = 0.9377)

1. waenziudundilihunaspuienuduiusiuging idussgauaslifivssqTladas
aimﬁwatiwﬁﬁﬂzhﬁmumqaaa (P < 0.05, P = 0.0281)

mstszidivenndsasamsialsaamsuiiv

ﬂ"lﬂ’n&lLéﬂﬁ(ﬂ"ﬂﬂ’l’ﬂﬁﬂiiﬂaﬁﬂﬁit‘ﬂuﬁﬁluﬂEijjU%IﬂﬂIuL“llﬁmﬁﬂﬂaNi’m 5 dawda Nenwman
ﬁaa&aﬁﬁuﬁﬂ"lu‘[ﬂmﬂiu Risk Ranger (mswﬁ 2) wuh enwhaziluvsalamazesnmsiialsasaiunanu
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WTaANNLEeN (Risk criteria)

ayaniuiinlu List box

S. aureus

C. perfringens

Salmonella spp.

Dose and severity

1. Hazard severity

2. Susceptibility

Probability of exposure to food
3. Frequency of consumption

4. Proportion consuming

Minor hazard

General-all population

Daily

Some (25%)

Minor hazard

General-all population

Daily

Some (25%)

Mild hazard

General-all population

Daily

Some (25%)

5. Size of consuming population® 1,690,000 AU 1,690,000 AU 1,690,000 AU
Probability of infective dose

6. Probability of contamination” 0.01 (1%) 0.02 (2%) 0.01 (1%)
7. Effect of process Usually (99%) Usually (99%) Usually (99%)
8. Possibility of recontamination® 15% 30% 15%

9. Post process control

Not controlled

Not controlled

Not controlled

10. Increase to infective dose’ 2.0 x 10° 2.0 x 10° 2.0 x 10"
11. Effect of preparation® No effect No effect No effect
Wa

Probability of illness per day per 7.50 x 10°° 1.50 x 10°° 7.50 x 10°°
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(anuihaziluvsalanauas

msiialsanalufani)

Total predicted illness/annum 1.33 x 10" 2.67 x 10" 1.33 x 10°
in population of interest
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Tunguiszmnnathminedall)

Comparative risk in population 1.88 x 107" 3.75 x 10" 1.88 x 107"
of interest (ANuLFsLUSa LU

Tunguusznnathwing)

Risk ranking (10UANULTEN) 28 29 39
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Risk Assessment of Drinking Water From
Vending Machines in the Central Area
and Support of Establishment of

the Quality Standard

Ladapan Saengklai Piyamas Jamsri Kanya Puksun Karuna Teerasamit
and Kannika Jittiyossara

Bureau of Quality and Safety of Food, Department of Medical Sciences, Tiwanond Road, Nonthaburi
11000, Thailand

ABSTRACT The drinking water from vending machines greatly increased in the urban community,
in particular, in 2011 Bangkok had more than 20,000 machines. During 2008-2012, data of many agencies
showed that the quality of drinking water from vending machines failed to meet the standard based on
the regulation of drinking water in sealed containers. As a result, consumers are vulnerable to hazards
from the vended drinking water. In 2012, the Food and Drug Administration (FDA) intended to establish
a certain quality standard of drinking water from vending machine. Consequently, a risk assessment
of vended drinking water in five provinces in the central region of Thailand including Bangkok,
Nonthaburi, Pathum Thani, Phra Nakorn Sri Ayutthaya and Saraburi was carried out during January to
October 2012. The objectives were to obtain analytical data of vended water quality used for assessing the risk of
foodborneillness and to support establishment of the national quality standard. Survey results of the water vending
machines revealed that 76.9% of the machines were located in front of buildings and 69.3% were exposed to
sunlight. Unhygienic surroundings of the water vending machines were found due to trash buckets/garbage
and dirty water around the machine base at 10.9% and 9.3%, respectively. It was found that 60.0%
of the vending machines were used not over than two years and only 3 (4.3%) from 69 legally enforced
machines showed complete labelling conforming to the Commission on Labels No. 31 (B.E. 2553). Most water
filtration systems inside the machines presenting 94.6% were reverse osmosis (RO) type. The analytical
results showed that 121 (28.1%) of total 430 water samples from vending machines failed to meet
the standard. For chemical results, 43 (10%) samples failed due to total hardness, pH and total solids
presenting 6.5%, 3.5% and 1.6%, respectively. For microbiological data, 93 (21.6%) samples failed mainly
due to Coliforms at 20.5% followed by E. coli at 3.7%. In addition, food poisoning bacteria were found
in 8 (1.9%) samples and the heterotrophic plate count (HPC) greater than 1,000 CFU/ml was found at

71.8%. The Chi square test results showed that water vending machines upon sunlight exposure were not
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significantly related to the algae growth in dispensing chambers (P > 0.05, P = 0.4673), the analytical results
of total hardness, total solids and microbiological data were not significantly related to working time of the
water vending machines (P > 0.05, P = 0.6799, 0.5829 and 0.7753) whereas the poor quality microbiological
results were significantly related to water vending machines with and without dispensing-chamber doors
(P < 0.05, P = 0.0281). The risk of foodborne illness was calculated by the "Risk Ranger” program and
the results indicated that the probability of illness per person per day among consumers in 5 provinces
due to vended drinking water contaminated with S. aureus, C. perfringens and Salmonella spp. were
7.50 x 10, 1.50 x 10™° and 7.50 x 10°°, respectively. The expectation of illness incidents among 1,690,000
consumers in five provinces in the central area because of those three food poisoning bacteria were 14, 27
and 133 times per year with the risk ranking of S. aureus, C. perfringens and Salmonella spp. at 28, 29
and 39, respectively. The data and survey results were subsequently proposed to the FDA and in 2013, a
notification of the Ministry of Public Health (No. 362) B.E. 2556 focusing on quality control of the drinking

water from automatic machine was launched and was initially effective on 16 October, 2014.

Key words: water vending machine, risk assessment, quality standard
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