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Fast separation and analysis of water-soluble vitamins in
spinach by capillary electrophoresis with high voltage
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Abstract In capillary electrophoresis 0 —40 kV even higher voltage can be reached by a
connecting double-model high voltage power supply. In the article water-soluble vitamins
VB, VB, VB; VC calcium D-pantothenate D-biotin nicotinic acid and folic acid in vegeta-
ble were separated by using the high voltage power supply under the condition of electrolyte
water solution as running buffer. The separation conditions such as voltage the concentration
of buffer and pH value etc. were optimized during the experiments. The results showed that
eight water-soluble vitamins could be baseline separated in 2. 2 min at 40 kV applied voltage 25
mmol/L sodium tetraborate buffer solution pH 8.8 . The water-soluble vitamins in spinach
were quantified and the results were satisfied. The linear correlation coefficients of the water-
soluble vitamins ranged from 0.998 1 to 0.999 9. The detection limits ranged from 0.2 to 0.3
mg/L. The average recoveries ranged from 88. 0% to 100. 6% with the relative standard devia-
tions RSD range of 1. 15% —4. 13% for the spinach samples.
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Fig. 2 Effect of applied voltage on migration time
Buffer solution 25 mmol/L Na,B,0,-H;BO, pH 8.8 in-

jection 5 kV x3 s detection wavelength 214 nm.
Curves 1. VB, 2. VB, 3. D-biotin 4. VB, 5. calcium D-

pantothenate 6. VC 7. nicotinic acid 8. folic acid.
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Fig. 3 Effect of buffer concentration on migration time
Applied voltage 25 kV. Other conditions are the same as in
Fig. 2.
For curve identifications see Fig. 2.
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Fig. 4 Effect of buffer pH on migration time
Applied voltage 25 kV. Other conditions are the same as in
Fig. 2.
For curve identifications see Fig. 2.
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Fig. 5 Electropherograms of a eight water-soluble vitamin standards and b the water-soluble vitamins in spinach
Peaks 1. VB, 2. VB, 3. D-biotin 4. VB, 5. calcium D-pantothenate 6. VC 7. nicotinic acid 8. folic acid.
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Table 1 Linear equations correlation coefficients linear ranges and detection limits of eight water-soluble vitamins
Vitamin Linear equation * Correlation coefficient Linear range/ mg/L Detection limit/ mg/L
VB, Y =327.32X +915.81 0. 9981 0.50 -50 0.3
VB, Y =347.71X +600.25 0. 9999 1.25 -50 0.2
D-Biotin Y =879.57X +1744.5 0. 9985 0.50 -50 0.3
VB Y =343.18X +4575. 1 0. 9993 1.25 -150 0.3
Calcium D-pantothenate Y =490.59X +1337.5 0. 9981 1.00 - 100 0.3
vC Y =789.62X +1062.9 0. 9981 5.00 - 150 0.3
Nicotinic acid Y =431.67X +1621.5 0. 9993 5.00 - 150 0.2
Folic acid Y =1340.4X +2800.0 0. 9994 0.50 - 10 0.2

% Y peak area X mass concentration mg/L.

2.7.2 5
2
2 n=>5
Table 2 Recoveries and reproducibilities of different water-soluble vitamins spiked in a spinach sample n =5

Vitamin Added/ Found/ Recovery/ RSD/ Vitamin Added/ Found/ Recovery/ RSD/

mg/g mg/g % % mg/g mg/g % %
VB, 10.0 9.1 91.0 1.42 Calcium D-pan- 10.0 9.3 93.0 2.84
30.0 28.4 94.7 1.56 tothenate 30.0 28.4 94.7 1.94
50.0 47.5 95.0 2.23 50.0 47.8 95.6 1.27
VB, 10.0 9.4 94.0 1.76 vC 10.0 8.8 88.0 3.26
30.0 28.8 96.0 2.52 30.0 26.7 89.0 4.13
50.0 48.4 96.8 1.83 50.0 44.7 89.4 3.57
D-Biotin 10.0 9.2 92.0 1.75 Nicotinic acid 10.0 9.6 96.0 2.37
30.0 28.1 93.7 2.42 30.0 28.6 95.3 2.12
50.0 48.8 97.6 1.28 50.0 50.1 100.2 1.27
VB, 10.0 9.7 97.0 1.60 Folic acid 10.0 9.3 93.0 1.42
30.0 29.3 97.6 1.35 30.0 28.8 96.0 1.94
50.0 50.3 100. 6 2.18 50.0 49.3 98.6 2.14
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