a ¢ d‘ U a 6 ¢ ¥
m‘sumnm%@ﬁmamiaﬂazfﬂﬂﬂ‘smmwaaLamuaa‘l%mﬂ‘smmanaaaamﬂm‘s
W3aumnauuaud
Colorimetric determination of ethanol percentage by volume in alcohol spray using the

color comparison test

dnauud Tudinas vpian yaassmla 3afl 83303 uaz gy Fumn"
Sakchaibordee Pinsrithong’ Boonyarat Boonwanno' Roosanee Kulvijitra' and Supaporn Chinpha"
Received: 26 September 2024 ; Revised 9 January 2025 ; Accepted: 14 March 2025

UNAnga

m‘sm'ﬂ?mmmmuaalumﬂiﬁuaanaaaa‘ﬁ‘mﬂu@iamsﬂauﬁuqmmwmaawﬁmn"’mm‘%ﬁL%@Iﬁﬂ A3 laaald
\n3asfiadnmenaaifidnaunuazdaamaseuluwas foans muﬁﬁ'mftﬁa“mqﬂ‘s:mﬁﬁaﬁ@uuﬁ'ﬁ'f@‘ﬁﬁﬂLLa:‘ﬂ%mm
jovaclapuSinaasemuaalumistueanagasiie 1 ldlunasuwn Taofsununufnasgulashidasldiaias
fanmainmemans AEnsdnwilendul fAseendiatuasemueanulnunadonlalanualunsadaiiain lay
ﬁm:nqmmﬂﬁuammﬁmm:aulumuﬁ@ﬂﬁﬁ%m TwdInasunmIunmMuaanas lalalwswiuea wazauaus
VIAIPIIINANF L%, a*, b* vasansazangianues uwaziiouiiisunamsansnuimaiaudslasunlanmluaziadd
woumdnlaslwlawed nansnessswuinfisen o gunndrasuszion 20 wifl ueanagadmuinusigmniniayuen
indavaz 70 lasd3anas azfiamsaznofinies-i@oimiadnn udueanasedaosgunmuniiafdunioddu-nies 15
M3 MifNaTUNMBINLMUEARATNaTUNIBANN lalalwsniuaa sunTauenaNudutusadanuaadIanlan la 6
sz ldunionaz 50, 60, 70, 80, 90 waz 99.7 lavIuNas Had b* uandIAABLYNAMUTNTY (p<0.05) WAZHANTT
ﬁnmﬁ"l,@ﬂﬁwaaaﬂﬂﬁmﬁ'ﬁ‘ﬁ'mmgm a?ﬂNamiﬁn‘mLLa@ﬁ%m‘sﬁﬁﬁunmﬂﬁw 3 NG 820N 1013
LAZANNEERITUNT TN B AEWI 'ﬁﬂﬁrﬂumaLﬁanluﬂﬂsﬂixl,ﬁuqmmwmawﬁmn"’meﬁﬁhL%@Iﬁﬂ"l,@‘fﬁwmmaa

adan: Lanues, Ujisneandiat, silsduaanagas, uouFuiasgu

Abstract

Determining the ethanol content in alcohol sprays was essential for evaluating the quality of disinfectant products.
However, current methods require expensive scientific instruments and must be conducted in a laboratory. The
objective of this research was to develop a simple method for determining the type and percentage by volume of
ethanol in alcohol sprays that can be used in the field. The method relies on comparing with a standard color strip
without the need for scientific instruments. The study method has utilized the oxidation reaction of ethanol with
potassium dichromate in sulfuric acid, examining the optimal temperature and reaction time. Interferences from
methanol and isopropanol were also investigated. A standard color strip was created based on the L*, a*, and b* color
values of ethanol solutions. The results were compared with gas chromatography and color spectrophotometry. The
experimental results revealed that the reaction at room temperature and 20 minutes resulted in a yellow-green or
green solution in alcohol that met the quality standards with ethanol concentrations exceeding 70% by volume. In

contrast, low-quality alcohol produced an orange or orange-yellow solution. There was no interference from methanol,
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but interference occurred from isopropanol. Ethanol concentrations could be visually distinguished at six levels 50%,

60%, 70%, 80%, 90%, and 99.7% by volume. B* values differed significantly at almost all concentrations (p<0.05).

The findings were consistent with standard methods. The study results present a low-cost method, costing only 3 baht

per sample. This approach is convenient, fast, and suitable for field applications, making it a viable alternative for

self-assessment of disinfectant product quality.

Keywords: Ethanol, oxidation reaction, alcohol spray, color strip
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Figure 1 Proposed method for the oxidation reaction of potassium dichromate for the detection of ethanol

in alcohol spray
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Table 1 Comparing the effect of time on the oxidation reactions of ethanol, methanol, and isopropanol through color

change.

Time (min.) Ethanol

Methanol

Isopropanol

E1l E2 E3 E4 E5 E6

M1

El1 E2 E3 E4 E5 E6

E4 E5 Eé6

El E2 E3 E4 E5 E6

15

M1 M2 M3 M4 M5 Mé6

M1 M2 M3

M1 M2 M3 M4 M5 M6

IP1 1P2 IP3 1P4 IPS IP6

M4 M5 M6
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in alcohol spray using the color comparison test

Time (min.) Ethanol

Methanol

Isopropanol

El_E2 E3

20

30

M1 M2 M3 M4 M5 M6

IP1 1P2 1IP3 IP4 IP5 IP6

IP1 IP2 IP3 IP4 IPS IP6

Note: Ethanol (E1 — E6), Methanol (M1 — M6), and Isopropanol (IP1 — IP6) refer to alcohol solutions with concentrations
of 0%, 20%, 50%, 70%, 80%, and 99.7% by volume, respectively.

2. HAYAINITMABALAUEF
naIMMTIadaRaINalfAseneanGiat
A 20 WIT1 VBIRITRZALLENIWEANA NN NTUI B8
82 0-99.7 lauluNaT @I8LATRIIARINNANRRE 10 79
' v o \ AA o @
NNINARDIVBILARZANNLNTY AVFN LALFAINI Table 2
oA Qs t;’ ' 1 <l a
NRNANE LRAINAAIH Aranusinadudun (L) wils
a > U U { v v lg/
HNEWIUANNTUTUIBSLo MBI NANNITNTUFITH Ao

JA18A8997N 86.38 09 69.55 ﬂ'nmmﬁnnmmﬂq@mu
1 v =) & di a 6 aa v ad
Avoagafa 16.83 TailliaTiazvinieaiifdei835 DMRT
A1 L* Ua9Lauaan ULl NTuIaaas 40, 50, 60 LA 70
TasdSunas i inagaa watdaanuiutuiinninies
82 80 lapdsunay iudwly @1 L ﬁ]:Lmn@mmaaﬁﬁnﬂ
ANNLTNTY

Table 2 The average L, a, and b* color values obtained from the ethanol oxidation method.

Alcohol (%) L* a* b*
0 86.38 + 0.9%a 9.19 + 1.81° 128.77 + 2.21°
10 83.24 + 1.04° 4.26 +2.18° 117.33 + 3.52°
20 81.36 +0.99" 0.20 + 2.47° 107.26 + 5.50°
30 79.90 + 1.43% 242 + 2.75° 99.66 + 7.32°
40 79.15 + 1.39% -4.90 + 2.69° 92.77 + 8.38°
50 78.18 + 1.55% -7.87 £ 2.09° 83.83 + 7.55'
60 77.20 + 1.97% -12.47 + 1.40° 67.25 + 7.89°
70 77.16 + 2.01% -17.06 + 0.62" 41.77 + 8.63"
80 76.45 + 3.79 -16.43 £ 1.29" 9.32 + 2.37'
90 74.02 + 3.31° -14.09 + 1.06° 322 +0.74
99.7 69.55 + 3.31" -24.59 + 1.53' 11.24 + 1.61'
%CV (absolute) 2.82 24.58 8.41

Note: The mean value of the experiment conducted in 10 replicates + standard deviation.

* Different letters in the same column indicate a significant difference among the samples (p < 0.05)
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Figure 3 The color of various concentrations of ethanol solutions used for visual examination:

(A) color appearance, and (B) color test-strip
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Colorimetric determination of ethanol percentage by volume
in alcohol spray using the color comparison test
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Table 3 Comparison of the proposed method with HS-GC/FID and color values for the determination of ethanol

concentrations in spray alcohol samples.

Sample Proposed method HS-GC/FID Color Consistency
Color appearance Color Visual examina- (%viv) L*a% b
test-strip (%v/v) tion (%v/v)
S1 <997 98.5 74.4,-19.6, 9.1 +
99.7%
S2 27009580 76.3 78.1,-125,7.3 +
70% 80%
S3 <70 64.8 83.4,-14.4,52.6 +

60%
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Table 4 Comparison of the developed method with other reported methods for the determination of ethanol based on

3 replicates.

Method Detection time Price (Bath) Potential used Ref.

HS-GC/FID 45 3,600 Laboratory (Kaewsuwan et al., 2023; Office of Scientific Instru-
ment and Testing, 2024)

Direct -GC/MS 30 - Laboratory (Nisbar et al., 2023)
Direct-GC/FID 54 - Laboratory (Thitisaksakul et al., 2021)
UV-VIS 30 - Laboratory (Katewaree & Navakhun, 2017)
Test-kit 5 60 onsite (Chamni, 2021)
Color test-strip 20 3 onsite This work
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Figure 4 The color appearance of spray alcohol

samples used for visual examination
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