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Abstract

The quantification of nitrite (NO,) in drinking water is very important because it
affects the health of consumers. As a result, the Department of Health (DOH) included
nitrite testing in the DOH’s criteria for drinking water quality published in 2020 and
recommended using chlorine as disinfectant for drinking water quality processes.
Moreover, DOH suggests to use the free residual chlorine test kit as a tool for self-
screening test of drinking water quality. Consequently, the free residual chlorine test kits
have been used extensively. The previous studies showed that chlorine in drinking water
reduces the amount of nitrite. This cross-sectional study aims to identify the effectiveness of
free residual chlorine test kit for self-screening test of free residual chlorine in drinking
water by comparison with the standard method, and determine the effectiveness of
free residual chlorine test kit for using as a preliminary screening test in drinking water
before analysis of nitrite. Overall, the 360 drinking water samples were collected and
screened for free residual chlorine by using a test kit, and also were analyzed for free
residual chlorine and nitrite by standard method. The descriptive statistics were used to
describe the characteristics of the drinking water samples and using the Wilcoxon Signed
Ranks test to compare the difference between the two groups of samples that were not
independent of each other. Results showed that 104 drinking water samples (28.9%)
were found free of residual chlorine at a concentration ranging from 0 to 13.5 mg/L and
31 drinking water samples (8.6%) were found nitrite at a concentration between 0 and
0.4 mg/L. The effectiveness of the test kit for self-screening of free residual chlorine
compared with standard methods were 100% sensitivity, 96.4% specificity, 92.0%
positive predictive value, 100% negative predictive value, and 97.5% accuracy. As
expected, of 110 drinking water samples with positive of free residual chlorine >0.2 mg/L
using a standard color chart were not detected the amount of nitrite. Therefore, the
test kit can be used as a preliminary test prior to nitrite analysis with standard method,
it will save costs up to 28.1% of the nitrite analysis. In conclusion, self-screening of free
residual chlorine in drinking water by the test kit is very accurate. It is effective for using
as a preliminary test prior to nitrite analysis which the public can use as a practical
guideline. This will save costs for testing the drinking water quality.
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wndath U A5ATIINATIZNARDIUDATTANNAD nsnsaszilulagid
#9819 ABIBUINTFIY ABTBUINTFIY
(%) U Usuaunaasu (mg/L) U Usunalulasit
(%) (%) (mg/L)
1.1J53Umyjﬂwu/m¢1ma 191 (53.1%) 53 (27.7%) Mean (SD): 0.24 (0.7) 25 (13.1%) Mean (SD): 0.008 (0.034)
Range: 0-5.4 Range: 0-0.4
2 159menuna 125 (34.7%) 36 (28.8%) Mean (SD): 0.47 (1.6) 5 (4.0%) Mean (SD): 0.001 (0.007)
Range: 0-13.5 Range: 0-0.05
315058u 16 (4.4%) 2(125%) 297,094 1(6.2%) 0.02
4.msuszinduginnm 12 (3.3%) 11(91.7%)  Mean (SD):0.61 (0.67) 0 0
Range: 0-2.5
5. qudnsnuiiteyuvly 10 (2.8%) 2(200%) 07,09 0 0
LA
6 fnathlusuy 6 (1.7%) 0 (0%) 0 0 0
374 360 (100%) 104 (28.9%) Mean (SD):0.32 (1.12) 31 (8.6%) Mean (SD): 0.005 (0.026)
Range: 0-13.5 Range: 0-0.4
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231 lnedfldyanagau WUUSHUAADTY linuvsunnnaaiu
NAUIN 104 9 113
Naau 0 247 247
39U 104 256 360
Al = 104/104 x 100 = 100%
ANUT NI = 247/256 x 100 = 96.4%

mmiﬁﬂmawamﬂ =104/113 x 100 = 92.0%
AMISINUIENAAY = 247/247 x 100 = 100%
ANUYNHDY =351/360 x 100 = 97.5%

M54 3 uansSevaznsanasueslulasrindainiduaasiu 30 Wil Inedusununassudasyaurasluiiegieaiiuilan 0.2-0.5 mg/L.

AMUTNTUY nsasaadnlulasd Sovaznsanasvaslulasi (%) p-value
d135azany nauANAADIY NaWANAADIU 30 U9
wnsgululagii (n=20) (n=20)
0.05 mg/L Mean (SD): 0.064 (0.006)  Mean (SD): 0.003 (0.002)  Mean (SD): 95.0(2.38)  <0.001*
Range (min-max): 0.055-0.078 Range (min-max): 0.001-0.006 Range (min-max): 90.40-99.08
0.1 mg/L Mean (SD): 0.110 (0.010) Mean (SD): 0.001 (0.001)  Mean (SD): 99.28 (0.69)  <0.001*
Range (min-max): 0.100-0.130 Range (min-max): 0-0.003 Range (min-max): 97.65-100
1.0 mg/L Mean (SD): 1.040 (0.020)  Mean (SD): 0.008 (0.002) Mean (SD): 99.23 (0.17)  <0.001*

Range (min-max): 0.990-1.080 Range (min-max): 0.005-0.011 Range (min-max): 99.00-99.50
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A543 wansdepaznisanasveslulasivdsanniiunaciu 30 Wil lneliusununasiudaszauaelufiieg1aiuilam 0.2-0.5 me/L. (siv)

AMULTuduY msasaadnlulasd fovaznisanasvaslulasit (%) p-value
dsazany noulANAADIUY WAAUAADIU 30 UH
wmsgululagi (n=20) (n=20)
3.0 mg/L Mean (SD): 3.450 (0.120) Mean (SD): 0.004 (0.002) Mean (SD): 99.89 (0.05)  <0.001*

Range (min-max): 3.290-3.680 Range (min-max): 0.001-0.008 Range (min-max): 99.77-100

* Wilcoxon Signed Ranks test
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Free residual chlorine (mgiL)
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