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Abstract: This research aims to set up and validate methods of analyzing the methanol in wet wipes and verifies
the analysis methods that applied to the wet wipes. We used Headspace (HS) Gas Chromatography (GC) - Flame
Ionization Detector (FID) to the establish analysis method of methanol in wet wipes and optimized heating
temperature, heating time, GC conditions with column. The result indicated that 3 mL of sample in 20 mL
headspace vial can be equilibrated efficiently in headspace sampler at 70 °C for 10 min and sample was measured
by GC with spli injection mode(10:1). The results show that linearity from 1 to 100 ppm was over R2 0.9995,
precision was RSD 1.83 % and accuracy(recovery rate) was 105.44 (+1.05 %) on water matrix and wet wipes
matrix removed non-woven fabric. Also, monitoring results of total 20 cosmetics on the market, from 0.00017
to 0.00156 % of methanol was detected from wet wipes.
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B AF A ARES WE-E ¥EF (Methanol,
Cat. No 322415, <% 99.8 %) Sigmaaldrich (St.
Louis, MO, USA)E HH st A&l &
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Table 1. Physicochemical properties of methanol
IUPAC name Methanol
CAS. No 67-56-1
Molecular weight 32.04 g/mol (CH-OH)
Melting point -97 °C (-143.7°F, 175.6K)>
Boiling point 64.7 °C (148.5°F, 337.8K)
Density 0.792 g.cm™
H
Structure C — O\
S
- H
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S Yol A 1.0 LE st EFYdow %
Azt od, FELAS 03mL, 0.5mL, 1 mL, 2
mL, 4 mL¥ H A FHsl] &S 2o 100 mL
2 3 Ag 7zt yFdo g slo] P 2t
Aol AgEATH A X RE FFLAS I

ALl Bhste] ARE-aH3itt.

23. AlB FxZ|

X] ZARve=1 ;."945]_ %
Al glo] AlER A}ﬂe}a o ge BEFA oL
Lg-3lo] 4 °Col| Byksigith

24. 7171 M =7
W E-e AEFS FID =71 (flame ionization
detector)7} F2H A o] ATt AR ETD

2l 3 (HS-20/GC-2010 plus, Shimadzu, Kyoto, Japan)

Table 2. Headspace parameter for the analysis of methanol

Headspace HS-20
Total vial Volume 20 mL
Injection Volume 1 mL
Oven Temperature 70 °C
Sample Line Temperature 80 °C
Transfer Line Temperature 90 °C
Equilibrating Time 10 min
Pressurizing Time 0.5 min
Load Time 0.5 min
Load Equilibrate Time 0.1 min
Injection Time 0.5 min
A
4300
4200
4100
4000
©
Y 3900
<
3800
3700
3600
3500
3ml 6ml 10ml

Table 3. HS-GC-FID parameter for the analysis of methanol
GC-2010

DB-WAX (30 m x 0.32 mm x 0.5 pm)
50 °C (5 min) - 10 °C/min - 150 °C
(2 min)
Injection Temperature 200 °C
Detector Temperature 240 °C

Instrument

Column

Oven Temperature

Injection Volume 1 mL/min
Carrier Gas N

Split Ratio 10:1
Detector FID

S A3 sl =2 o] 28 vlo] Y(volume
20 mL, OD x H 22.5 mm x 75.5 mm), % (septum
thickness 1.3 mm)< Z+2e] 24 S A8-3F5
E2Z A0 2 DB-WAX (30 m x 032 mm x 0.5
pum) ZHS ARSI o, OB 25= 50 °CE 5
7 A 310 °)CARELZ 150 )C7HA] 225 2

7 fAEAT HAFA T

= E 240 °C, —ZrOJEE‘C split

REE f\}%’é‘}ﬁiiﬂi Neloj7taes 2

1 © 2 ko] SA AL
& WA FEHol s S g
Hst7] fsiA EFEE A S ARESte] sl =T o]
2 vlo]d W AlE ¥39(3 mL, 6 mL, 10 mL),
A split B]&(10:1, 15:1, 20:1) H3}ol] w2 o
s AE Y Aol skt 7F Al 4
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Fig. 1. Methanol peak area by different sample volume (A) and split ratio (B).
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Table 5. Results of system precision for methanol analysis

TG
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Fig. 2. Comparison result of chromatogram for water (A),
methanol standard (B) and wet wipes matrix (C).
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Concentration Analysis conc.

(ng/mL) (ng/mL)

1 10 9.93

2 10 10.08

3 10 10.01

4 10 10.09

5 10 10.00

6 10 10.11
Average - 10.03
St.dev - 0.07
RSD(%) - 0.66
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Table 4. Results of Equation, LOD and LOQ for methanol analysis

Concentration range Lincarity 2 LOD LOQ
(ng/mL) (ng/mL) (ng/mL)
3-40 y = 469.49x + 127.21 0.9995 0.36 1.19
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Table 6. Results of recovery for methanol analysis in wet wipes

Methanol (n=3)

Spiked conc. Al R A RSO
(ug/mL) nalysis ecovery verage .

He conc. (%) conc.(%) Stdev (%)
547 109.33

5 5.55 111.02 110.17 0.0422 0.77
5.51 110.17
10.56 105.59

10 1053 105.32 105.80 0.0606 0.57
10.65 106.48
2040 101.99

20 19.68 9839 10036 0.3644 1.82
20.14 100.69

Table 7. Results of precision for methanol analysis in wet

Table 8. Monitoring results of methanol for cosmetic on the
market

wipes
Spiking conc. Analysis conc. Recovery
(ng/mL) (ng/mL) (%)
1 10 10.56 105.59
2 10 10.53 105.32
3 10 10.65 106.48
4 10 10.45 104.52
5 10 10.28 102.78
6 10 10.14 101.39
Average - 10.43 -
St.dev - 0.17 -
RSD(%) - 1.83
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S H71eb) e EFAY vEe sEE 7
g3 1Y Wl 3714 F=(, 10, 20 pg/mL)7t
55 HdAE Re o, 352 100.36 %o~
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Analysis conc. Analysis result

Sample number

(ng/mL) (%)
1 7.36 0.00074
2 4.39 0.00044
3 4.00 0.00040
4 5.43 0.00054
5 5.72 0.00057
6 10.85 0.00108
7 6.68 0.00067
8 3.78 0.00038
9 8.12 0.00081
10 2.69 0.00027
11 1.67 0.00017
12 10.14 0.00101
13 6.18 0.00062
14 2.24 0.00022
15 15.65 0.00156
16 9.26 0.00093
17 7.15 0.00071
18 5.74 0.00057
19 2.60 0.00026
20 4.60 0.00046
Average 6.213 0.001
3 sHEE T SFA ARAA mEEe] 24
WOz Agee gelstart
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Hee AE5FES 993 23, 0.00017 %~
0.00156 %2 E&=X 13171%% A& 83 =
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