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dwsuningduitinwulinhussssumnd uailéfimsmvuacinasguly ldus weaFe wniidey
TodesunasInunaidon fdaduusnaiionuiiiudame®

msasviensiliinamesusnamaidulnajminsoinneilddemaiia atomic absorption
spectrophotometer (AAS) %38 induced coupled plasma (ICP) gnulunse LLaszaalsﬁﬁqﬁaqiﬁ
WAdlnaY WY ion chromatography (IC), ion selective electrode (ISE) tiluau®®

qwui%’aﬁtﬂumsﬁnmQmm‘wu,axmmﬂaamﬁ'ﬂﬂaqﬁywLLiﬁisumaﬁNamiuﬂixmﬂuasﬁﬁuﬁwmﬂ
st el lddayaiianinsoihauaudmmsns alsznaumsinsanidania iflumsduasasguslng
LLasmmiaWﬁa33aﬁvl,ﬂuLmeﬂumsﬂ%UﬂquwLLiﬁwamiuﬂsszﬂ UM stdanumMaNiLg nsEIUMIHA
Tianumnzay u,azLﬂu'ﬁay‘asl,umsﬂ%'uﬂjqmmgwmfﬂLLéﬁiiumaﬂaqﬂismﬂﬁiaM

fai s s TN

1u3s558md Felidaemingmsaruanaeiuy S 54 srag whusindalulszmna
21 19819 WazthEneaUsune 33 et dmduihuslulsamandannunaninuslusanias
10 29130 loun wazuasAIagaen Unusil mayauys 83 Wedlal Weans §ugssil ssues y55ud uazen
ihusihdhnnehalssmendannusamaea g 14 Ussine ldun d3uaa wasuil 5and diu ldwiu laduaud
dladiile dange wasd saawsias dulaiide (Mud wewm wazdlu msieneiluilauyssanm 2556

m‘%‘mﬁauasqﬂﬂﬁﬁ

Atomic Absorption Spectrophotometer (AAS): Analytik Jena s;u 650 s (Graphite Furnace
uaz Hydride Generation) w3au@1g hollow cathode lamp wamxﬁmaxmwg

Atomic Absorption Spectrophotometer (AAS): Varian i:u 240 (Flame) WSau®78
hollow cathode lamp %38 multi element lamps 2asuaatiian Tasilian noues wuenils dnda uaadeaw
unniiFan Today Twunadeawy

Ton Chromatography (IC): Dionex 'éu DX 500 WSan@e conductivity detector

ﬂ'l'itﬂﬁtlﬂﬁiﬂ'l'ﬁl"lﬁlig’lu
GARIGEY (AR): nitric acid, hydrochloric acid, sodium hydroxide, sodium borohydride,
potassium iodide, ascorbic acid, iusdnnlasau
ASNNIPIU T ASAsABINEIPIUNZN uaatlen lasiliay nauwes wnid dnda @19ny
= o = = o v vV a a a o J =
WADLASN LLNNULTEN ISZTLG]EIN IWLLﬂﬁt‘ﬁﬂﬁJ 1‘HLGI‘JGI LtazwgaﬂliﬂﬂﬁﬂﬂL?lN“ZIu‘Ziuﬂaii 1,000 NININOBDANT

inaant@ansogaunaula (traceable to CRM)

EhRI At

3A51e9iy Standard Methods for the Examination of Water and Wastewater. 22"
Edition. American Public Health Association, Washington DC“?(APHA) laun m5iase
U%mmu:s'mqm::ﬁ"‘s Ufudeny APHA (3113 B), shsny Ufudens APHA (3114 C), upaiien lasiiian
naIuey wmile finfe wea@en unnilday ladey waslwunaFanUufidern APHA (3111 B),
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lumsauazwgaslsdufiforn APHA (4110 B) FFienzdmarilriiunmsnagauanulslavesislosi

o w

AMANEME@WIENAAY (AT 1)

AN 1 ANAN BN AYYDITIANEWYDILADUITI

LL‘iﬁWQ %Recovery* %RSD* LOD LOQ
A 99 11.7 2 ng/L 5 ng/L
UAALIEN 81 1.7 0.0001 mg/L 0.002 mg/L
Tasiiiam 83 2.1 0.001 mg/L 0.01 mg/L
NDIULON 86 4.2 0.001 mg/L 0.005 mg/L
RN RRNIG] 91 3.9 0.0002 mg/L 0.002 mg/L
unLna 102 4.8 0.001 mg/L 0.004 mg/L
vy 100 12.1 0.1 pg/L 0.5 ng/L
luiasa 107 3.1 0.22 mg/L 1.1 mg/L
Wyasalsd 91 3.5 0.02 mg/L 0.20 mg/L
LA 94 2.7 0.02 mg/L 0.5 mg/L
unniide 101 3.9 0.07 mg/L 0.1 mg/L
JOTE LY 95 5.8 0.02 mg/L 0.1 mg/L
Twunadew 97 6.3 0.01 mg/L 0.1 mg/L

a =~ o o H
ATILINTEAU LOQ 3UIWU 7 %

maieszd : asm waeiioy Tasdey nesuas uwamils finde Ywaedatadunsaluasn
Tianudaudiulsnes Jausinausnadiseios AAS msvy @ Tuwadaelianuioudndiuuas
294 potassium iodide, ascorbic acid waznialalasaasdn UsulSmnasihaniiljisenduasazans
sodium borohydride 11 sodium hydroxide ug13ac8taine AAS waadon unnil@eon Todow
Twunaidey : Jausnauinglosasidienias AAS luase Wgeslsd : n389k1u membrane filter

YU 0.45 LNATDUNDURALINLATDY IC

NIAIVANAMNINNIINTINIATIEH
ﬁuﬂ'ummgﬂGQI'EN“UBQNﬂ%tﬂ‘i’lz%ﬁﬂﬂ%tﬂi’lzﬁ spiked sample, duplicate sample Waz control
sample uazkalNNINMINAFBUANNANTARBIUFUAMIAUNTINENMFAsUIMS aglunawiminela

(M 1Z1 scores<2)

Qmmwuasmwﬂaamﬁ'ﬂwa\‘niywI,Li'ﬁssmma‘ﬁuﬁmiuﬂsstnﬂttasﬁﬁwLﬁ'wmﬂsiwﬂssmﬂ

1. NAFBUANNLANGNMIATIANUAEM waadisy Tasdion naaues wamia dnfa sy
Tunse was Waaalsd lamhafinhussssumanudalulssmauasihdannssamaniuanuduasnu
hagheiiwuuazlinuussaialvoglugumanuanuasanuidismnala] (cross table) uuu 2 x 2 15add

Pearson Chi-Square tas Fisher’s Exact Test nagauanuuandNnszauiaaiag 0.057>
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2. NAFAUANNUANANYBIUSIN AR wuniiden Taden Tnunaden Tagthnamsiesey
UsnawimgluhuwinsesiomndasndunndeigaiggalidduiiuesudaziagalasulasnZna
LL's'ﬁwﬂﬁL‘TJus:é’umﬁmuuuSué‘fu (ordinal scale) méné’uﬁmﬁ'ﬂ (mean rank) 15856 Mann-Whitney U
nagaUANNLANANTSEAUTEE AR 0.050% 1

W

msmaaﬁmeﬁﬂ%mmus'mq

madnmaamnuazeNUaaefEnaauhussssned 54 sashe wiafu ihusiindalulssma
21 thaehe uazthithandelseng 33 fahe Aensiudsnamaies 13 Nems Wuwsmaiianesgu
muualulszmanssnaeasnanigy atuil 199 (W.6. 2543) 1uu 9 M1em3 dud ez uaawien Tasidiaw
neued wmila dndia vy lwese Waesalsd wazldfidnanasgiumvue 4 :ems laun ueaden
uwnnildten Tndey warlwunadoy wadensinuh Usinagageessusmgidainasgu 1dud azm
waaLiiaN Neued lasiiien wamila fndia snswy luiese Waeslsd v 0.009, 0.005, 0.1, Weandi 0.01,
0.072, 0.02, 0.006, 18.0 WAL 0.91 NAANTNADANT MNIIAU fhussnnu s Mot (588 9.3) Fafhnhus
iitnnesUszne (wasuil dSuea wazdond) ifaamwiinanasgu fa wuuaadiangend 0.003 iadniu
#08A5 (WULRAY 0.005 HAANSNADANS) 131LL'ﬁ"*?'i‘wumzﬁl'aﬂ%mmgﬂna"ﬁ'ummmgm 79 0.009 NAANSNADANS
Wwhusihdhannlduiu waziwuiinfaUinaganiudunasgu #a 0.02 Tadniudodas s
ihannwasuil 2 dee dulFina uaades wuniliBoy Tndoy uerlwunaden iwugage fo 242, 116,

324 U@z 25 FBANSHADANT MNAAU HANMIANINLANTHULIUAZAINATFTIU (TN 2)

9T 2 USINUENEAZBILITINNATIINUINAIDENNNNA 54 GIBEN

USnugega (mg/L)

(L3576 AMNNIFIU*(mg/L)
) Tuseina aUseine -

Az 0.006 0.009 Tsithu 0.01

LAALIEN <0.002 0.005 Tsithu 0.003

NBILAY 0.01 0.10 Taidu 1

Tasiilam <0.01 <0.01 Taitdin 0.05

unaM e 0.003 0.072 Taiiu 2

untia 0.01 0.02 Taiin 0.02

Iy 0.003 0.006 Taidin 0.05

Tuase 18.0 16.0 Taidiu 50

Wyasalse 0.63 0.91 NN 1 (Handan)

LaaLge 65 242 -

unnide 26 116 -

JCTGIEY 151 324 -

Tnwunaidan 7.1 25 -

*UszMANTENTNATTUGY AUUN 199 (W.A. 2543)
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NUMBENNINUKTNEN ) Tuhushnda ludszmanasmhdnannadsena (anaen 3 uay
a
MINN 4)

317 3 NUMBENTINULIINI 9 Tnnushadaludsama 21 daegha

WHBIHAR Azm wARLNeN Tasuiiey OO wwamila  dnda @swy luese
(UHUMBEN)
ag5en (1) 1 - - 1 1 1 1
Unusil (7) 4 2 - 1 5 - 7 1
on (2) 1 2 - 2 2 1 2 2
= ¢
Y (2) 1 1 1 1 1 - - 2
Feralwad (1) 1 1 1 1 1 1 1 1
=
ey (1) - - - 1 1 - - 1
o~ Cd
U3neg (2) 1 - 1 2 2 2 - 2

=
MaAUYs (2) 1 - - 2 2 - 2 1
gnugIni (2) - - - 1 1 - 2 1
seua (1) - - 1 1 1 - 1 1
93U (21) 10 6 4 12 17 5 16 13
P ° o oA ' ' H 1A 0w ' o '

ANINN 4 mmumamwwumﬁmmq ) qumwmmmnmmssmﬂ 33 MIYN

NG Az wAnLNe Tasiilan RN waamile UnLia aINY Twese
(UHUMBEN)
W5Ad (6) 5 5 3 5 6 3 6 5
wasyi (5) 2 3 4 4 5 4 2 4
aana (8) 3 5 5 4 5 2 4 6
.
adu (1) - - - - 1 - 1 1
duladide (1) 1 - 1 - 1 - 1 1
TawYu (1) 1 - - - 1 - - 1

4 Cd
uasg (1) 1 - - - 1 - 1 1
Ty (1) - 1 1 1 1 - 1 1
pRELASAY (2) 1 - 1 - 1 1 1 2
wpue (1) - - - 1 1 - 1 -
A (4) 1 - 1 1 4 1 4 4
angw (1) - 1 - - - - - 1
Teduaud (1) 1 - - - - - - -
adu (2) - - 1 - - - 1 2
534 (33) 16 15 17 16 27 11 23 29

azM uaatiiean Tastlian neaues wamila dndia srsvy wazluiese daluaiasaliny wiawy
pan LOQ lagwuussqmaniiluihusindalulssimadaiusosas 38.5, 28.6, 20.0, 42.9, 38.6, 31.2, 41.0
waz 31.0 muaau wazwulwhusimhhannendsznadaduiosas 61.5, 71.4, 80.0, 57.1, 61.4, 68.8,

59.0 WAT 69.0 MNAINU
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dmsuuaaiden uinildey Tndon warTwunaden thusiinaalulsama tedamslinuuaaide
wosunniiBen winulndouuaslwunadeanndoie husihihannelssmanuneaidon winiidey
Tondey worTwunaFauyndogn Tasmmnhusinanndsaad wasuil uasdond wdussqgmaiigenn
(mswﬁ 5)

MING 5 HININTITAATLWUTINAUUIEIN 4 TIENT DUUNMINUNEINER

WASIHE® USinausang (Fadnsueadns)

(UIUMDEN) waaLde wnniideu Tnden Tnwunadeu

Tudszna (21)

ag5en (1) 30 9.2 134 1.9
Unumﬁ (1) <0.5-19 0.1-7.7 104-178 0.8-3.9
on (2) 48-50 25-26 47-517 1.6-2.2
aqﬁq%' (2) 0.5-36 0.1-7.0 110-151 1.8-3.4
Wenlvd (1) 65 8.3 13 1.8
Fene (1) Taiwu Taiwu 4.6 0.8
Y3Tne (2) 2.1-3.5 14-15 13-32 2.5-3.6
mtyauq’% (2) Tdwu-<o0.5 0.1-0.1 0.9-1.6 0.7-1.4
gaugionil (2) Tdwu-<o0.5 Taiwu-o0.5 55-67 1.2-7.7
seum (1) 16 0.3 65 4.9

maUszine (33)

W5LAd (6) 13-166 5.2-84 4.9-151 1.4-11
wasuil (5) 46-242 4.5-116 4.0-324 1.8-25
aea (6) 33-163 6.5-54 0.9-33 0.6-3.8
atu (1) 27 9.8 31 5.8
dulaiide (1) 3.9 2.8 6.3 1.6
Tawiu (1) 1.7 0.5 2.7 0.3

4 o
uasng (1) 4.0 1.0 6.8 1.0
Tondle (1) 63 20 8.1 1.5
pRILASLAY (2) 8.5 6.2 11 1.7
WA (1) 11 1.5 3.6 1.3
{Mna (4) 0.9-28 0.4-3.6 4.6-15 0.8-2.6
29N (1) 17 4.4 11 1.3

d d
Toduaud (1) 2.9 0.9 11 0.9
audu (2) 8.4-60 2.0-27 4.5-5.4 0.1-2.6
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ﬂmmwuaymwﬂaaﬂnﬂwmmuﬁ‘nNamiuﬂmmﬂuammmenmaﬂsymﬂ
mawﬂaaummmmmmumamwwml,avluwum.,m uaatliay Tasuian naune inia wuemila
dsmy Tutase Tuhusiindaludszmauazihusiighaneelssimasioadd Pearson Chi- Square
m.,ﬂuuﬂmﬂm 0.05 (m‘muwaaalsoﬂmﬂaauLummﬂwamsmammswmwuuaﬂmw 1 U8dn5uaaNS)
ATAULNNUE LLaglmmm WINNMSNAFBUAIE Pearson Chi-Square Wulmmeaniaiaani 5 915696
Fisher’s Exact Test mamsmaaummﬁﬂm'«iwmuﬁaaﬂwﬁwumﬁiﬁ u,@mﬁsm NOIUON LU UNLHS
uazansny liuaneneiy (p-value>0.05) l,l,amdﬂamawuLL‘iﬁmméwﬁluﬁwLtiﬁwamiuﬂs”mﬂLLavﬁﬁuﬁwmﬂ
satlssnafion 9 nu nsailasiienuazliese nuhuanieny (p-value<o. 05) waaehiilamanulasiiia
wazlusaluthusmighandslszmasnnniniusinaaludszmna (n5197 6)

MINN 6 HAMINAFOUANNDYBINUIUMIBENNWULITNAGN ] MUUNMNUWAIHEA

WABNHER GER) uARLEEN Tastiian NDIUON wiamila e @svy luese
(UM BEN) WU wu WU Wy Wu WU WU Wu
Tutsewma (21) 10 6 4 12 17 5 16 13
aUszne (33) 16 15 17 16 27 11 23 29
534 (54) 26 21 21 28 44 16 39 42
p-value 0.951 0.215 0.029 0.535 1.0 0.455 0.604 0.042

danasauusinaueaden unnilFoy Tndon wazTnunasdeon luhusiindalulszmauazinigh
NneeUssnAceadn Mann-Whitney U fiszautizenaay 0.05 wamsnadaunuusmnaunaidey unniides
wazlodion luthusiuaelulszmauazfihhandasemauaneeiy (p-value<0.05) Tagthusiuae
Tudssmafiviinaueaiauuazuuniidoumnhihusimhdnndesanauailadenganh dmdulsne
Tnunadanluhusindalulssmauarihuhnamelsenaliuandaiu (p—value>0.05) (miwﬁ 7)

P~ o w o o a = P ~ a
M1 7 MOUNRAY (mean rank) wazwamsnadauUsinaweaBen wnnilden Toaden Inwunadas
LUNOINLBIIHE

WABINDR wAaLTE N wuNilBan Tndey Twunade
Tudszna 16.1 18.8 36.4 29.4
anaUsene 31.3 31.0 21.8 26.3
p-value 0.001 0.005 0.001 0.478

a 4
AU

PuamsmInumMwihusindelulszmawssihihnnhessme liwuwsmgladuianasgu
anciunaatiisn Y 5 Mo ndsgniimanuiunse (pH 5-6) Lm61LﬁﬂuLﬂuttiﬁwqw%aiawzﬁﬁnﬂzﬂu
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ABSTRACT Natural mineral water is water obtained directly from natural or drilled sources from
underground water. It is normally rich in some kinds of mineral known to be beneficial to health.
The concentration of minerals depends on the location of the sources. It is categorized as food and
regulated by the Ministry of Public Health. Increasing brands of both locally produced and imported
products in markets indicate the increasing acceptance by consumer in Thailand. Although it is normally
bottled at source, it may be contaminated naturally or by industrial activities. Therefore in the fiscal
year B.E. 2556, the Bureau of Quality and Safety of Food conducted a study on the quality and safety of
mineral water distributed in Thailand. The total of 54 samples (21 locally produced and 33 imported) was
analyzed for 13 minerals and trace elements. These were Pb, Cd, Cr, Cu, Mn, Ni, As, No, and F which
are regulated because they can be harmful to health and Ca, Mg, Na and K which are not regulated but
essential to health. The analytical techniques used for analysis were AAS and IC. The results showed
that 90.7% of the samples complied with the regulations and 9.3% (5 imported samples) did not comply
due to the levels of cadmium which exceeded the standard limit of 0.008 mg/L. The data were analyzed
statistically. With Pearson Chi-Square and Fisher Exact Test, the results showed that at a =0.05 there
was no significant difference between the numbers of local and imported samples containing Pb, Cd, Cu,
Mn, Ni, and As. For Cr and No,, the number of imported samples were significantly higher than the
local products. With Mann-Whitney U test at a =0.05, it was found that the local products contained
lower levels of Ca and Mg but higher Na. For K, no significant difference was observed. In conclusion,
the quality and safety of both local and imported natural mineral water complied with the regulation.
For Cd, monitoring should be carried out, especially in imported products, to protect the consumers and

to facilitate the enforcement of the regulation.
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