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Simultaneous deter mination of 10 kinds of water-soluble vitaminsin
multivitamin products by ultra performance liquid chromatography
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ABSTRACT: Objective To establish a method for simultaneous determination of water-soluble vitamins in
multivitamin products by ultra performance liquid chromatography (UPLC). Methods Samples were extracted with
10% methanol solution, then filtered solution was separated by the Agilent ZORBAX Eclipse Plus C;gcolumn, and
gradient eluted by the phosphate buffer solution and acetonitrile. The analytes were detected at 245 nm (for VB, and
VC) and 210 nm (for others) by diode array detector. Results Ten water-soluble vitamins in multivitamin products
could simultaneously detected in ten minutes. Ten water-soluble vitamins had good linear relationships with r>0.999
and precisions less than 2%, and the recoveries revealed good. Conclusion The established method is rapid,
accurate and sensitive, which is suitable for determination of water-soluble vitamins in multivitamin products.
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Table2 Detection wavelengths
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Fig. 1 Chromatograms under 5 detection wavelengths
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Fig.2 The typical chromatogram of water-soluble vitamins
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Table3 Thelinear ranges, linear equations and correlation
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32,1 &RMHXA coefficients of water-soluble vitamins
N 10%
(ng/mL) r
) ) vC 0.6688~21.40 A=14.579C-2.3324  0.9999
, 3 VB, 0.6350~20.30 A=13.703C+1.5171  0.9999
322 FiEtEILE L
77 h Bq R 0.6725~21.52 A=18.241C-2.5854  0.9999
B 0.100 g 0.6325~20.24 A=21.634C+10.185  0.9999
, 0.6656~21.30 A=23.981C+0.7421  0.9999
0, 0, 0,
30% 100% 150%, 3.175~100.6 A=27.956C+1.8093  0.9999
4ﬂ 9
0.6812~21.80 A=2.2316C+0.5108  0.9999
323 WEE 0.6044~19.34 A=18.353C+3.323 0.9999
6 . VB, 0.5738~18.36 A=21.208C+1.5498  0.9999
9 5 bl b b
VB, 0.6544~20.94 A=4.4598C+0.4137  0.9999
F 4 EYERLZER(=5)
Table4 Resultsof recoveries (n=5)
(ng) (ng) (ng) (%) (%) RSD(%)
3.375 9.98+0.16 95.70
VB, 13.5 6.75 13.22+1.13 95.85 96.47 1.20
13.5 19.961.10 97.85
3.375 10.20+0.84 102.2
VB, 13.5 6.75 13.40+0.27 98.52 99.92 1.99
13.5 20.12+1.03 99.04
2.65 5.24+0.06 97.74
10.6 5.3 7.80+1.09 97.17 97.30 0.40
10.6 12.93+0.53 96.98
237.5 469+2.17 97.47 0.77
vC 950 475 704+8.44 98.21 98.23
950 1178+10.32 99.00
*5 BEELRLERN=5)
Table5 Precision experiment results (n=5)
(ng/mL)
RSD(%)
1 2 3 4 5 6
vC 5.530 5.506 5.606 5.503 5.499 5.492 0.77
VB, 5313 5.277 5.266 5.243 5.224 5.205 0.74
5.400 5.354 5342 5.323 5312 5.301 0.67
5.095 5.024 5.005 4.982 4.964 4.974 0.96
5.479 5.424 5.395 5.360 5.336 5.312 1.14
25.94 25.72 25.64 25.49 25.38 25.25 0.97
5.528 5.488 5.467 5.443 5.424 5.415 0.78
3.699 3.759 3.730 3.682 3.749 3.640 1.21
VB, 4.598 4.549 4512 4.476 4.463 4.447 1.28
VB, 5.382 5.331 5.296 5.267 5.249 5.221 1.11
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10 Table6 Limitsof detection (LODs) and limits of quantitation
' (LOQs)
(SN=3) (SN=10), 6
L (ng) (ng)
33 WMEHMINE
vC 1.40 5.60
6 R 7 6
7 VB, 0.05 0.20
0.05 0.20
XXX 0.02 0.08
> s 0.03 0.12
16.61 pg/g, 021 0.84
0.15 0.60
4 %= B 0.03 0.12
VB, 0.07 0.28
, 0.025 mol/L
VB, 0.02 0.08
F7 HRABNEER
Table7 Resultsof content determination in samples
( ) (%)
VBg(mg/500 mL) 0.56 0.498 0.512 -2.7
XXX VC(mg/500 mL) 100.0 282.56 281.37 0.4
( )(mg/500 mL) 5.26 9.11 8.76 4.0
(mg/250 mL) 10 10.22 10.07 1.5
XXX
VBe(mg/250 mL) 1 0.83 0.90 -7.8
VBi(mg/ ) 1.0 0.303 0.312 -2.9
VB,(mg/ ) 1.1 0.265 0.301 -12.0
XXXB
VBg¢(mg/ ) 1.1 0.213 0.224 -4.9
(ng/ ) 30 38.8 35.4 9.6
VBi(mg/ ) 0.5 0.822 0.817 0.6
VB,(mg/ ) 0.5 0.985 1.003 -1.8
XXX ( ) VBe(mg/ ) 0.5 0.467 0.501 -6.8
VC(mg/ ) 50 108.2 110.4 2.0
(ng/ ) 75 97.4 99.3 -1.9
VBi(mg/ ) 0.135 0.129 0.134 -3.7
VB,(mg/ ) 0.135 0.118 0.121 -2.5
XXX ( )
VBg¢(mg/ ) 0.105 0.059 0.061 -3.3
VC(mg/ ) 9.5 15.28 15.39 0.7
VC(mg/ ) 5.76 8.81 9.01 22
VBi(mg/ ) 0.15 0.138 0.140 -1.4
XXX VB,(mg/ ) 0.15 0.175 0.182 -3.8
VBg¢(mg/ ) 0.085 0.089 0.088 1.1
(mg/ ) 0.025 0.042 0.050 -16.0

Y$100%/
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