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ABSTRACT

Background: The pH level in the body is one factor that affects the health condition.
Normally, human body has a system that always manipulates in homeostasis. Impairment of pH
homeostasis can cause illness and may lead to death in severe cases. On the other hand, balancing
and maintaining pH homeostasis can lead to good health and longevity. The pH level in human
body can be influenced by many factors, one of them is drinking water. In early 2018, Thai social
media reported a misunderstanding incident at the results of the pH test of bottled drinking water.
Therefore, the researcher aimed to study the pH level of bottled drinking water sold at convenience
stores using a precise standard method in order to provide correct information to consumers for
considering how to select bottled drinking water sold at convenience stores.

Objective: To study and compare the average pH of bottled drinking water sold at
convenience stores between flat water and mineral water.

Study design: This study is a quantitative research. The bottled drinking water (450-
600 ml.) was sold at general convenience stores or convenience stores located in fuel stations during
February 18, 2019 - February 24, 2019. Samples were randomized in 12 brands which were divided
into 6 brands of flat water and 6 brands of mineral water. pH value was tested with pH meter in a
certified standard laboratory. Using statistical method explained by mean, standard deviation and
t-test.

Study result: Average pH of mineral water groups were 7.45 + 0.378, range 6.89-8.00.
Average pH of flat water groups were 7.21 +0.542, range 6.38-7.77. 50 percent of flat water groups

were found to be acidic. Bottled drinking water sold at convenience stores, the mineral water



groups, had an average pH of more than 7 (alkaline) at statistically significant of 0.05 (t=5.018,
p-value < 0.001). The pH measurements of the mineral water groups and the flat water groups
showed no difference at statistically significant of 0.05 (t = 1.530, p-value = 0.068).

Conclusion: Bottled drinking water sold at convenience stores, the mineral water
groups, had an average pH of more than 7 (alkaline). Average pH of the mineral water groups and

the flat water groups showed no difference.

Key words: pH, Acid, Base, Bottled drinking water, Mineral water, Flat water, Convenience stores
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pH Examples
14 Liquid drain cleaner
(pH=14)
13 —
Bleaches, oven cleaner, lye
(pH=13.5)
11 Ammonia solution
(pH=10.5-11.5)
10 —
Baking soda
(pH=9.5)
9 —
Sea water
8§ —— - (pH=8)
Blood
Y/ Neutral (pH=7.4)
6 Milk, urine, saliva
(pH=6.3-6.6)
5 Black coffee
(pH=5)
4 —
Grapefruit juice, soda,
tomato juice
3 — (pH=2.5-3.5)
2 — Lemon juice, vinegar
(PH=2)
1 —)
0 Battery acid, hydrochloric acid
(pH=0)
ACID

MNN 2.3 pH values of some common substances

A: pH Scale. (2013). Retrieved November 4, 2018, from

https://commons.wikimedia.org/wiki/File:216_pH Scale-01.jpg
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. [ I 1 aol 4 o 1 1 ¥ [
M319d L1 udaeminnuilunsa-aveniauussguiansimiiesdludwazainde nqu

g 1 a J 4
W3 A3293A512HA0AT 09 pH meter LUV

v 1A
71398190 1

o 1 A
7398191 2

v 1A
71398190 3

avio X SD.  figa-gega

(pH) (pH) (pH) (PH) o
M1 7.22 7.36 7.50 7.36 0.140 7.22-17.50
M2 7.29 7.35 7.20 7.28 0.075 7.20-7.35
M3 7.13 7.12 7.20 7.15 0.042 7.12-17.20
M4 7.65 7.66 7.80 7.70 0.083 7.65—17.80
M5 7.93 7.84 7.94 7.91 0.054 7.84 —7.94
M6 6.82 6.76 6.80 6.79 0.030 6.76 — 6.82
59U 7.37 0.378

A 1 %’ A A o 1 1 Y dy J g =]
INAITINN 1.1 WUN umumﬁ;m’mmmmﬂagsluﬁmazmﬂ% NANUILLTB

a s Y 4 A < 1 { ' A
@]iﬂﬂﬂlﬂi1$ﬂﬂ38lﬂ§m pH meter LL’U“IJ“]J'Iﬂfﬂ mwmmgﬂuﬂm-mﬁmﬁa 7.37 ULV DU

U19331U 0.378 Llag Range 6.79-7.91
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720 7.45

7.45

7.40 7.37

7.35

pH 1ady

7.30
7.25
7.20
7.15
7.10
7.05
7.00
38 Gold Standard 38 pH meter wuuihnn

d' 1 I 1 = %’ A Ao 1 1 Y dy
MNN 1.1 l,l,?fﬂ\iﬂ1ﬂ’nmﬂuﬂiﬂ-ﬂwmﬂEJﬂJ’t'NlHﬂiJiJiii}"lJ”JﬂT’liﬂ‘lf‘iﬂ?&l’ﬂgiuﬁuf’f%ﬂ’)ﬂ%@

1 9°l 1 a 4
NANUILLT mammiwzwﬁ’w‘ﬁ Gold Standard 18 pH meter uuuihnm
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. 1 I 1 g 4 { o 1 1 ¥ [
M319d 1.2 udasamanuilunsa-anveniauussguaansieedludwazainde nqu

g a 4 4
1M5I5UM ATINAATIZHAOATEN pH meter tUULIAM

5, fheduill deduiiz dhedila X :
gvie sD. diga-gega
(H) (PH) (PH) (PH) S
D1 7.37 7.88 7.71 7.65 0260  7.37-7.88
D2 7.65 7.61 7.61 763 0024  7.61-7.65
D3 6.95 6.95 6.92 6.94  0.018  692-695
D4 7.77 7.85 7.85 782 0.045  7.77-7.85
D5 6.85 6.72 7.56 704 0451  6.72-7.56
D6 6.59 6.49 6.50 653 0053  649-659
39 727 0510

v ' %; ] H o ' ' v 9 ' gg
iﬂﬂ@ﬂi'l\‘iﬁ 1.2 Wy u’lall‘]Jiﬁi]ﬂ]f]ﬂﬁﬁﬂ”l’iu'lfl’i]giui'lut’fﬁ@flﬂ‘%@ NANUIDITNAN
= a < Y A = I 1 ~ [ ~
FINTIVUATIENAVULATON pH meter STSTRIRTATEN! Nﬂ?ﬂﬂ?ﬂlﬂuﬂiﬂ-f’n\?mﬁﬂ 7.27 AWV VU

1193314 0.510 1Lag Range 6.53-7.82
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pH La&s

7.21
7.20

7.15
7.10
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7.00
3% Gold Standard 38 pH meter wuuihnan

= ' = ' = 3 A A o ' 9. ¥ &
HNN 1.2 LL?fﬂQﬂ'lﬂ’ﬂiJL‘lJl!ﬂiﬂ-ﬂNLﬂﬁEJ"]J’EN‘Lﬂ@liJ‘]Jii"g"lJ3@%%1WH1&8§11&511&?{$@1’]ﬂ%6

J H a 4
NANUIBITUA AV UATITHAIIT Gold Standard Loy pH meter uuvuihnm
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! a 4 1 1 I 1 H ?,' 4 H
15197 1.3 LLE‘WNWa’.llﬂi'lz‘ﬂﬂ'ﬂllLW]ﬂﬂNﬂ1ﬂ’J13JL‘1J‘Llﬂiﬂ—ﬂNmaEJ"UENUWﬁ?J‘]Jii@"’IJ’Jﬂﬁ
Y
o 1 [ 1 a 4 a,
$mheegluduazainde 521319MIATIAATIZHAITD Gold Standard 118z pH meter D1

1AM Aread@ Paired t-test

ﬂszmmfvn pH meter n X S.D. t p-value
nguiug wuadlds 18 7.45 0.378 17.301 <0.001
uuuiham 7.37 0.378
nquIEsIIM npuadlds 18 721 0.542 -3.198 0.005
nuvuthnm 7.27 0.510

a 1 1 1 I J U
HNLYiA. HANITNATOUNITLINUAWVVYNA WU HaA ALY UNTA-ANTLHINNS
a sy A Y sw v =
ATIVAUAIICHAIYLATOI pH meter LLUU@QT@%L!agﬂ'ﬁ@]ﬁ'ﬁ]ﬂ’Jﬂ pH meter uuuihnn AmMsuan

LU VUNA (p-value > 0.05)

H 1 1 I [ { %’ 4 { o [} 1
10A15199 1.3 wun sanuitlunsa-aamasvenhanussguiaiimiiieeglu
9 dy 1 %,J 1 a d Y A 2}/ (2 A 1 A [
UTLAINFONYUUINT 1TIVNATILHAIATOI pH meter VDA TAY UAUNAY 7.45 91
~ a J Y A =l A [
WELUVIATFIU 0.378 AT10UATIZHA0IATOI pH meter HUVUINNT UAUNTFY 7.37 T
{ . a [ 1 I [ H %,’ 4
WeuuuIATgIv 0.378 FIWanMInadouauyAAgIUND I Manuiunsa-a1undsuesiay
Ao ' q Y X % v A Y sw
V3590201188 U UaeAINTONgUUINT INNTATIIAIATDY pH meter LULAQ IAY
NAANA199INNITATIVAE pH meter uuDLINNINTZAUTod AT 0.05 (t=17.301, p-value <
0.001)
1 I J A ¥ A A o ' ' 9 dy v S
mMaNuilunsa-a1unasreniauysIuIANIINLIEeg U U TEAINFO NN
a 4 4 g’/ Y A A J A
FITUAT ATIVUATIZHA0IATON pH meter HUVUAI IR UA A0 7.21 druloununInIgIu
a 4 4 1 A 1 ~
0.542 AT UATIZHAATO9 pH meter V1NN UANRAD 7.27 d21Deauuuasgv 0.510
v a ] ] I 1 H z 4 A o [ ]
FINANTNATOVANYAAFIUNUI AN UNTA-A 1R ABVDNNAVDTTYVIANTHUGDE
Y dy J %’ Y A H @ A 1
TuSmuazaINFonguINTITUAT 1INNITATIVAINATOL pH meter LUUAI AL UAWANAIIIIN
M35A329420 pH meter tuUNMNTZADEEIRTY 0.05 (1 = - 3.198, p-value < 0.005)

9
[ Y

= ] o 9 as 9 tﬂ'
ANUU pH meter LHJUﬂTﬂfﬂﬂdulhﬁnﬂiﬂuWiJﬂ‘]ﬁ/lmlﬂu’Jﬁﬂﬁ@]‘i’)%ﬂ’mmi’ﬂ\‘i pH
9

meter 1UUA Tag luiosfifanis 14
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