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Abstract: A novel method for the separation and determination of o—phthalaldehyde ( OPA)  p-chloro-m—
xylenol ( PCMX) and triclosan in daily chemicals and compound chemical disinfectants in a single run by
micellar electrokinetic chromatography ( MEKC) was established. The factors such as the buffer concen—
tration and pH the concentration of sodium dodecyl sulfate ( SDS) and the sample buffer were investi—
gated in detail. The analysis was carried out using a 50 um uncoated capillary of 40. 2 c¢m in total length
( effective length: 30 c¢m) . The running buffer was 20 mmol/L Na,B,0, and 80 mmol/L SDS. The sam—
ple buffer was 2 mmol/L Na,B,0,-8 mmol/L SDS ( without pH adjustment) containing 10% ( v/v)

methanol. The detection wavelength was 214 nm. The relative standard deviations ( RSDs) of the correc—
ted peak areas of the three components were in the range of 1. 1% —3.8% and the RSDs of migration
times were less than 0. 9%. The limits of detection ( LODs S/N =3) were4.0 0.4 and 0.4 mg/L. and
the limits of quantification ( LOQs S/N =10) were 12 1.2 and 1.2 mg/L for OPA PCMX and tri—
closan respectively. The corrected peak areas and the concentrations of the three components showed
good linear relationship within the ranges of 12 —2 000 mg/L 1.2 =200 mg/L and 1.2 —200 mg/L with
the correlation coefficients of 0. 9994 0.999 3 and 0. 999 5 for OPA PCMX and triclosan respective—
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ly. The method was used for the determination of the three components in compound chemical disinfect—

ants hand washing liquids

be assayed in a single run with simple sample pretreatment

method is convenient for routine analysis.

micellar electrokinetic
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soaps and a toothpaste. The results showed that the three components could

rapidity accuracy and low cost and the
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Fig. 1 Influence of pH on the separation of the
three bactericide standards

Uncoated capillary: 40.2 c¢m (30 c¢m to the detector) x50 pm; in-
jection time: 5 s; injection pressure: 3.448 kPa; detection wave—
length: 214 nm; separation voltage: 10 kV; temperature: 25 C;
running buffer: 20 mmol/L Na, B, 0,-80 mmol/L SDS.

Peaks: 1. OPA; 2. PCMX; 3. triclosan.
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Fig. 2 Influence of Na,B,O; content on the separation

of the three bactericide standards
Running buffer: 80 mmol/L SDS-Na,B,0,. Other MEKC condi-

tions and specified peaks are the same as in Fig. 1.

2.3 SDS
CE

40.60.80
3 ( 3) SDS

20 mmol/L
100 mmol /L SDS

3 N
WOPA JPCMX
: SDS 80 mmol/L

~

SDS 80 mmol /L,

[ 0.01 AU 1 23
100 mmol/L. M
80 mmol/L Mv
60 mmol/L f}L M

0 2 4 6 8 10

¢t/ min

AU

3 SDS 3
Fig. 3 Influence of SDS concentration on the
separation of the three bactericide
standards
Running buffer: 20 mmol/L Na,B,0,;-SDS. Other MEKC condi-

tions and specified peaks are the same as in Fig. 1.
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Fig. 4 Influence of sample buffer on the separation of
the three bactericide standards AR 3
Sample buffer: 2 mmol/L Na,B,0;-8 mmol/L SDS ( without pH 7 3
adjustment) containing (a) 20% (b) 10% and (c) 4% (v/v)
methanol; d. 20 mmol/L Na, B, 0;-80 mmol/L SDS containing 10%
(v/v) methanol. Other MEKC conditions and specified peaks are the ( RSD) 2 1.5%
same as in Fig. 1. ’
5% o
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Table 1 Linear regression equations linear ranges correlation coefficients () limits of detection (LODs S/N =3)
and limits of quantification (LOQs S/N =10) of the three bactericides

Compound Regression equation Linear range/( mg/L) r LOD/( mg/L) LOQ/( mg/L)
OPA y=104.23x +2172.6 12 -2000 0.9994 4.0 12
PCMX y=277.96x +822.28 1.2 -200 0.9993 0.4 1.2
Triclosan y =272.52x +320. 51 1.2 -200 0.9995 0.4 1.2
y: corrected peak area; x: mass concentration mg/L.
s (n=7) 1.6%3.4% 5.0%
Table 2 Results of instrumental precision (n =7) 2.4%.3.2% 7. 6%.
Compound p( Compound) / N RSD/% 2.5.4
(mg/L) Migration time  Corrected peak area
OPA 12 0.29 2.1 OPA 1 A
500 0.28 1.2 3 o 0.5mL1
1000 0.31 1.7 15 ml
PCMX 1.2 0.52 2.1
50 0.37 2.0 OPA.PCMX
100 0.78 2.1 N 5 mL : OPA
friclosan -2 0.52 20 150.600+1 200 mg/L. PCMX 10100200
50 0.44 1.8
100 0.89 3.8 3 (n=5)
Table 3 Results of the method recovery test (n =5)
2.5.3 Background/  Added/  Recovery/  RSD/
Compound
3 (mg/L) (mg/L) % %
OPA 574.8 150 97.7 5.2
600 94.9 2.4
o 1.3 1200 95.9 2.3
7 R MEKC PCMX 0 10 101.7 2.5
RSD 100 96.9 4.0
200 100.4 2.1
° Triclosan 0 10 105.8 2.7
100 106.2 1.6
200 101.7 4.0

RSD o OPA.PCMX
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Table 4 Contents of OPA PCMX and triclosan in samples determined by MEKC and HPLC
) . MEKC (n =5) HPLC Specified
Sample No. Compound
Content/( g/L) RSD/% Content/( g/L) content/( g/L)
Disinfectants 1 OPA 5.98 1.9 6.11 5.0-6.0
2 PCMX 44.0 3.0 44.0 43.0-53.0
3 PCMX 24.6 1.7 24.4 22.0-25.0
Washing liquids 4 PCMX 3.00 2.0 2.93 2.0-4.0
5 PCMX 1.95 2.0 1.65 1.0-2.0
6 triclosan 3.02 1.7 3.07 2.5
Soaps 7 PCMX 1.91 2.9 - yn
8 Triclosan 0.73 2.6 - yn
Tooth paste 9 Triclosan 2.62 2.5 2.48 yn
—: Cannot be quantified due to interferences. yn: The content was not specified.
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Fig. 5 Electropherograms of (a) a standard mixture of HPLC
20 mg/L PCMX and 20 mg/L triclosan ( b)
sample 7% and (¢) sample 7% spiked with stand- 3 3
ards
The specified peaks are the same as in Fig. 1.
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Fig. 6 Chromatogram of sample 7*
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