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Table 1 pH value of electrolyte water at variant times

Production pH
Concentration of NaCl solution time

(%) Anode Cathode

(min) (+) )

5 7 8

10 7 8

0.1 15 6 9

20 6 9

25 6 9

30 6 9

5 5 13

10 6 12

15 6 12

3

20 6 12

25 6 12

30 6 12

5 6 12

5 10 5 13



N. Yaraksa et al. / (PRAWARUN AGRICULTURAL JOURNAL 2021) 18(2): 41 - 48 a4

Production pH
Concentration of NaCl solution time
(%) Anode Cathode
(min) (€] O]
15 5 13
20 6 12
25 5 13
35 6 12
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Table 2

Table 2 Physical and chemical properties of acidic electrolyte water, distilled water

and NaOCl

ORP ACC
Samples pH

(mV) (ppm)

Acidic electrolyte water 3.37+0.05 1280+2.00 80+0.00

Distilled water 7.05+0.02 443+3.00 0+0.00

NaOCl 12.41+0.00 486+2.00 >100
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194 HOCl wag OCL uay pH #sud 9 Fuluazeglugu oct
(Figure 1)



N. Yaraksa et al. / (PRAWARUN AGRICULTURAL JOURNAL 2021) 18(2): 41 - 48 45

% HOCL 1001 0 % oct
90f : s I T
so] * 20
70 ;CLZ O;CL 30
so] : Hocl i lao
s50{ i iobso
0] : H T
30] § I S
20] : H £
10 J \ 90
S B T S B S A T

pH

Figure 1 pH and variation of available chlorine concentration

v
Saa

v & $ aa s a v

fadu Uhdianinsladindnlaainnisneassidndan pH
Wi 3.37 azdiraeIudaszluuresnsalalunaedadudu
ng) Tneundidninsladiidl pH Wunsa dUsuumaesudasy
(ACO) agluya9 10 - 80 ppm uazilA1Uszdniainnisiia
DONTLATU-3ANTU (ORP) 11AAI1 1000 MV Az@11150%a7e
dy a a6 a a dy o %4 ] = a a
Weduvsy (wuailisy Wesn waghisa) laegadussdnsam
(Kim et al., 2000)

naaouganIssdgaundvaahsidninslad
ihddninsladudinnsn uavlsdeylalunaslsd annsa

gndouuailifonndauniaunsaiuan S. aureus uaruuATiEe

wnsuau £ coli Tagnud snnuiosentinanasiaud 15 Junii

v o & A = = o 5 a [
LINVDINITAUNELYD LU BLUSTHULNYUNUUILNADAULIUYU 3%

o

MnauiuinduaeyIdufiInIUAIIIEU NANTTNAGOULANIAS

Figure 2 uag Figure 3 AIUAAU

1077

- 64

10
£
z 10°4
(]
£
© 10°4 ENC
E } EOW

10°4
% = Naocl
Q
L 10
Qo
=
> 10!

Omin | 15 sec 5 min 10 min 15 min
Exposed time

Figure 2 Antibacterial activity of acidic electrolyte water (EOW), NaOCl and 3% NaCl

with acetic acid (NC) against Gram positive bacterial Staphylococcus aureus
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Figure 3 Antibacterial activity of acidic electrolyte water (EOW), NaOCl and 3% NaCl

with acetic acid (NC) against Gram negative bacterial Escherichia coli
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Table 3 pH and ORP of acidic electrolyte water was stored at 0, 1, 2, 3 and 4 weeks

pH ORP (mV)
Weeks Amber glass Clear glass Amber glass Clear glass
bottle bottle bottle bottle
0 3.37+0.05 3.37+0.05 1280+2.00 1280+2.00
1 3.38+0.04 3.45+0.02 1211+3.00 1214+1.00
2 3.41+0.06 3.51+0.01 1203+4.00 1207+1.00
3 3.21+0.03 3.44+0.01 1208+1.00 1199+5.00
4 3.41+0.01 3.53+0.03 1197+1.00 1193+1.00
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Mslasaanada nTunsny HamnaeUssuI 67%

(Figure 4 wag Figure 5)
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Viable bacteria in CFU/mL

NC EOW0  EOW1 EOW2 EOW3 EOW4

Figure 4 Antibacterial activity of acidic electrolyte water (EOW0-EOW4), NaOCl and

3% NaCl with acetic acid (NC) against Gram positive bacterial Staphylococcus aureus

Viable bacteria in CFU/mL

NC EOWO Eow1 EOw2 EOW3 EOW4
Figure 5 Antibacterial activity of acidic electrolyte water (EOW0-EOW4), NaOCl and

3% NaCl with acetic acid (NC) against Gram negative bacterial Escherichia coli
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ABSTRACT

The objective of this study was to optimize the conditions for producing
the acidic electrolyte water by using electrolysis and to determine the chemical
properties. Then, investigated the properties of acidic electrolyte water to disinfect
pathogenic bacteria, including Gram positive bacterial Staphylococcus aureus and
Gram negative bacteria Escherichia coli was performed. After that, the stability
of the acidic electrolyte water was tested. The results showed that the optimum
conditions for the production of the acidic electrolyte water were 1,000 mL of 3%
NaCl added 15 mL of 5% vinegar and passed through electric current 12 volts for
5 min. The chemical properties of the acidic electrolyte water showed pH value
of 3.37£0.05, strongly positive of oxidation reduction potential (ORP)
of +1280+2.00 mV and available chlorine concentration (ACC) of 80+0.00 ppm.
The results indicated that the acidic electrolyte water could be inactivated microbial
due to its oxidizing properties. The acidic electrolyte water absolutely destroyed
tested bacterial cells from the first 15 seconds. The stability tests indicated that the
acidic electrolyte water were stable at room temperature in a sealed container for up
to 4 weeks.
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