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Method for Determining the Content of Chlorhexidine, Chloroxylenol, and Hexamidine
Diisethionate in Paints by High-Performance Liquid Chromatography SHAO Qiu-feng*, JIANG
Ying, ZHANG Hui (Shanghai Institute of Quality Inspection and Technical Research, Shanghai 201114, China)
Abstract: Pigments are widely used in industry and daily life, particularly in applications such as painting and
coatings. Due to their composition, which includes pigments, fillers, dyes, natural components, and solvents (e.g.,
water), these materials provide an environment conducive to the growth of microorganisms and molds. Therefore,
preservatives are inevitably used to extend their service life. Common preservatives such as chlorhexidine,
chlorhexylphenol, and hexamidine diisethionate are effective but may pose potential health risks. Therefore, it is
necessary to establish reliable detection methods for preservatives to monitor and control their limits. In this study,
a new analytical method was developed for the determination of chlorhexidine, chloroxylenol, and hexamidine
diisethionate in paints using high-performance liquid chromatography. Methanol was employed as the extraction
solvent in combination with ultrasonic extraction, and quantification was performed using an external standard.

A linear correlation was observed between peak area and analyte concentrations over the range of 0.50 mg/L to 50.0
mg/L, with the correlation coefficients exceeding 0.995 for all compounds. The limits of determination (LOD) were
0.05 mg/kg for chlorhexidine, 0.05 mg/kg for hexamidine diisethionate, and 0.1 mg/kg for chlorhexylphenol. The
average spiked recoveries were 95%~110%, and the repeatability for all analytes was below 1% (RSD, n = 7). This
method is simple, rapid, accurate, reliable, and suitable for the determination of chlorhexidine, chlorodicresol, and
hexamidine diisethionate in pigments-based materials.
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1.1 EENRSEHA

Agilent 1260 2 = 80BAH (BB AL (Bl —
WA B B A 28 DAD, S5 [H Agilent 24 );
Milli-Q FHE 4 /KA (3£ [F Millipore A 7] ) ;
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Tab.1 Eluent gradient

t/min Al% B/%
0.0 30 70
2.0 30 70
10.0 50 50

20.0 80 20

22.0 80 20

23.0 30 70

25.0 30 70

1.3 e R
1.3.1 bR AR 2R 2 )

Ay HIERAR IS e - S A UK
E T CREERAIR) ERPRHES, FH A RERC Ik
1000 mg/L IR ; MEMBIECE. &
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W1 mL, BT 10 mL ks smt, H
HEERRRE e 2Y, Bl 100 mg/L B [H]
Mo FH B R ARIR A PR UE T B, 153
JREWEN 0500 1.00. 2.00. 5.00. 10.0.



50.0 mg/L RIVEEARE TR, Sk
2 = RO BB A E
1.3.2  FEabaT b

FREL 0.2 g CR§Af4 0.0001 g) FEALE T
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T+ &H 0.5g L-HA R E R L . 5.0 g FALHA.
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Fig.2 Influence of extraction time on theextraction rate
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Tab.2 Linearity range

Compound Line R

HD y=42.976x +4.201 0.9998
CHX y=29.163x+9.2746  0.9996
PCMX y=11.043x - 1.1738 0.9998

LRI R B R2>0.995 I, AT A £
R 4T, 3 F iR (2R PE AR O R B KT 0.999,
PRI, BB mT %N, 3 FRETE FILE 0.50~50.0
mg/L a4k RIF
MR B A PR e SCHSIELLR 3 %
FCHIBREERIIREE A : ¢=0.5 mg/L, ArFELER
[F 264 NRERE 10 IR, Fak BRI XA
a0k 3 Foso

#£3 R
Tab.3 Limit of detection
HD n 1 2 3 4 5 6 7 8 9 10
SNR 25 439 40.4 47.4 26.2 49.1 53.5 223 34.1 43.6
Average value 38.55
LOD ( D) /mgL) 0.038
CHX n 1 2 3 4 5 6 7 8 9 10
SNR 40.3 69.1 64.8 76.7 42.4 78.6 87.4 36 55.6 63
Average value 61.39
LOD ( D) /mgL) 0.024
PCMX n 1 2 3 4 5 6 7 8 9 10
SNR 14.2 24.6 22.8 274 15 28.4 313 12.7 134 133
Average value 20.31
LoD ( D) (mgLY 0.073
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TERIFESRAE TN, IRIEFRFER N 0.2 g, 2
RN 20 mL, AT ASA H R A 23 0 Sk
(BRI . Ao ME H
%15 0.038. 0.024. 0.073 mg/kg. R SRR
BAEPAEAE R ZE , VAR H IR0 30l D K
(BRI . Ao ME H s
24 0.05. 0.05. 0.1 mg/kg.

24 EHEMRHK

TR SRR, T DAFE AR RS A
f I T 5.0 mg/L bRAEEW, AR
BEATIE, EENE 7R, SRIE 4. R
WK 5 AR, B VA RIAR X bR
WZE/NT 1%, BB ERI I R
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Tab.4 Repeatability

Compou  Results/(mg-L") Average RSD/
nd value/(m %
gL
HD 4.78,4.80,4.78,4.82,4.83.4  4.81 0.44
.83,4.81
CHX 4.81,4.824.824.78,4.834 4.82 0.75
.83,4.90
PCMX  5.33,534,529,5.34,5355 532 0.83
35523

2.5 [EficiaEe:

FEARAS R S AP — 52 SRR )
PRAERESD (. Py @ 3 MR , IREH
S)JG, $E A R ARG VAT, L
IINFRERE & 5 1) S e & &, WaEm
EUARL ED A BRRE (IS 6, U ASHAE ol 4D TR0 AL
x5,

£5 A
Tab.5 Recoveries
Compou  Adding standard Results/(mg-  Recoveri
nd concentration/(mg ~ kg) es /%
ke
HD 0.01 0.00963 96.3
0.05 0.0479 95.7
0.10 0.0985 98.5
CHX 0.01 0.0102 102.7
0.05 0.0517 103.4
0.10 0.0989 98.9
PCMX 0.01 0.0108 108.7

0.05 0.0517 103.4

0.10 0.0971 97.2
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