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Abstract A high performance liquid chromatographic method HPLC and sample pretreat-

ment method were developed for the simultaneous determination of pantothenic acid vitamin
B; and D-panthenol provitamin B; in cosmetics with different matrices including of
creams lotions aqueous cosmetics oily cosmetics wax-based cosmetics nail polish etc . A
liquid-liquid extraction system composed of water and water-immiscible solvent was used to
preliminarily separate the target components from other oil-soluble components and surfactants
in cosmetics then macromolecular water-soluble matrices in cosmetics were removed by
coprecipitation with potassium ferrocyanide-zinc acetate precipitating agent and then under
acid condition pantothenic acid and D-panthenol were enriched on a C18 solid-phase extraction
sorbent. After the removal of other water-soluble impurities target components were eluted by
40% methanol and then separated and quantitatively analyzed by high performance liquid chro-
matography with external standard method. Good linear relationship was achieved in the con-
centration range of 0. 1 - 10 wg/g for pantothenic acid and D-panthenol. The linear correlation
coefficients were separately 0.998 9 and 0. 999 6. The average recoveries of the target compo-
nents in cosmetics were more than 90%. Limit of detection of the method was 30 ng/g and the
limit of quantification was 100 wg/g. This method can be used to simultaneously determine pan-
tothenic acid and D-panthenol in cosmetics. The results are accurate and reliable.

Key words high performance liquid chromatography HPLC  pantothenic acid D-panthenol

cosmetic

. Tel 0411 84604460 E-mail maoxiqin@ sina. com. cn.
No. 20081995-T-607 .
2010-09-02



1062- 28
B, D-
D- 1 10 50 100 200 400 800
B, 1 000 pg/L 4~6C
1.2
1.2.1
0.2¢g 0.01¢g 15 mL
50 C
D- 3.6 mL 0.1
mol/L 200 pL
200 pL
3 mL
2 min 5000 r/min
5 ~20 min
2 mL C18
1 mL 0.1 mol/L
2 mL 1 mL 40%
D-
1.2.2
D-
0.2 g 0.01g 15 mL
2 mL
D-
2 3.6 mL 0.1 mol/L 200 pL
2 min
HPLC D- ’ 200 pL
5000 r/min 5 ~20 min
! ’ ° HPLC 1.2.1
n HPLC 1.2.3
0.2¢g 0.01 g 15 mL
D- 2 mL
80 C
5 min
3.6 mL 0.1 mol/L 80 C
HPLC 200 pL I min
80 T 5 min 1 min
1 200 pL 2 mL
1.1 5000 r/min 5 ~20 min
Agilent 1200
Agilent 3.6 mL 0.1 mol/L 80 C
>99% Wako 200 pL 2 min
D- >99% International La- 200 L 2 mL
boratory C18 200 mg 3 5000 r/min 5 ~20 min
mL 1.2.1



11

D- - 1063-

1.2.4
0.2¢g 0.01¢g 15 mL
2 mL
3.6 mL 0.1 mol/L
200 pL 2 min
200 wL
5000 r/min 5 ~20 min
1.2.1
1.3 HPLC
Agilent Bonus RP 100 mm x 3 mm
1.8 um A 2%
0.05% B 40%
0.05% 0 ~ 15 min
100% A 15 ~20 min 100% B 20 ~30 min 100%
A 0.3 mL/min 200 nm
5 L
2
2.1
2.1.1
D-
D-
/ / / /
/
0. 1 mol/L
0.1 mol/L
/ /
100% /
/
/ /
/

0.1 mol/L

90% D-
65%

0.1 mol/L

3.6 mLO.1 mol/L 200 pL
50 C
/ /
10%
4:3
100%
- /
80 C
80 C 11
2 min
61.7 C
100%
1 v/v
2.1.2



1064- 28
GB/T 24800.2-2009 "*
0.05% 0.1% 0.2%
2.1.3 CI18 .3% 0.4%
0.1 mol/L D-
0.1 mol/L C18
D- 100%
80% C18
5%
0. 1 mol/L 0.05% 0.05%
1
0.05%
100% 0.05%
1 mL 5% 10% 20% . 05%
40% C18 1 mg 400
F Pantothenic acid
i) 300 a
5% 20% g [
B 200
80% g
40% 100% {63 100 } D-Panthenol
2 :
40% 0 :‘—“Vr’_
2.2 HPLC _IOOZ\\\‘l\\|\\|‘\|\‘|\\|\\|‘\\\
0 2 4 6 8 10 12 14
2.2.1 00,
D- Agilent SB-C18 X
. - 300 [ b
Eclipse-C18 SB-Aq  Bonus RP z 5
SB-C18  Eclipse- g 2000 o
= [ Pantothenic acid
C18 SB-Aq  Bonus RP T o100 D-Panthenol /L
el
D- SB-A <
q 0 - I\
Agilent Bonus RP 100
Agilent Bonus RP 0 2 4 6 8 o1z
t/min
1 a 0.05% b 0.05%
2.2.2 o
Fig. 1 Effects of a 0.05% formic acid and b 0.05%

5%
0.05% 0.1% 0.2%

0.05%

acetic acid in mobile phase for the separation of
pantothenic acid and D-panthenol

0.05%



11 D- - 1065-

40%
2.2.3
5% 10%
20% 30% 40% 2.2.4
Y X
mg/g D-
40% 0.9989 0.9996
0.1 1.0 10
mg/g D-
1
5% 1 D-
Table 1 Recoveries and precisions of the different
cosmetics spiked with pantothenic acid
D- and D-panthenol
D-Panthenol Pantothenic acid
c i Added/ = =
2a osmetic mg/g Recovery/ RSD/ Recovery/ RSD/
% % % %
Body soap 0.1 98.1 13.7 99.5 14.6
2% 1 99. 1 7.2 100.5 9.4
D- 2b 10 93.2 9.9 95.0 10.7
Nutrition 0.1 96.7 14.9 98.9 15.2
2%
cream 1 97.3 6.2 94.8 6.4
40% 2% 10 107. 1 .3 104.5 7.6
Lipstick 0.1 98.7 12.8 97.8 13.2
1 110.4 8.2 107.6 8.6
140 r 10 99.7 9.3 99.0 9.1
120 7 p-Panthenol Nail polish 0.1 96.9 11.3 97.0 11.7
- r | a 1 99.0 5.7 98.6 6.9
g 100 - 10 97.5 6.0 98.9 7.6
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Fig. 2 Chromatograms of cosmetic samples with a 5% D-

and b 2% methanol as mobile phase
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