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Determination of water-soluble vitamins in infant milk powder

by isotope dilution coupled with ultra performance liquid

chromatography-tandem mass spectrometry
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Abstract ; Objective: An ultra performance liquid
chromatography-tandem mass spectrometry method was estab-
lished for the simultaneous determination of multiple water-
soluble vitamins in infant milk powder by isotope dilution coupled
with ultrasonic extraction. Methods: Sample was dissolved in
warm water, then extracted by ultrasonic and adjusted to pH 4.6
with hydrochloric acid and sodium hydroxide. After high-speed
centrifugation, finally detected by Ultra Performance Liquid
Chromatography-tandem Mass Spectrometry ( UPLC-MS/MS).

The ionization was carried out in the positive ion mode of the
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Electrospray Ionization Source (ESD), and the target fragment i-
ons were collected in the Multiple Reaction Monitoring ( MRM)
mode. Results: The internal standard curve of 10 water-soluble
vitamins exhibited a good linearity in the concentration range of
2.0~500.0 pg/L with the correlation coefficient r? were greater
than 0.998 7. The recovery rates of the standard recovery experi-
ment were in the range of 85.7% ~102.0% . while the Relative
Standard Deviation (RSD) ranged from 1.11% to 5.69%. The
Limit of Detection (LOD) and Quantification (LOQ) of the
method were 10 ~50 pg/kg and 30 ~ 150 pg/kg, respectively.
Conclusion: The method was simple to operate, short time con-
sumed, good recovery rate, high sensitivity and stable results
that could be applied to the determination of water-soluble
vitamin content in infant milk powder.

Keywords: isotope dilution; UPLC-MS/MS; water-soluble vita-
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Figure 1 MRM chromatograms of ten water-soluble vitamins
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RSDs 7 1.11%~5.69% . T2 B NP 8948 IE . Kk
FEAIR T BEALIR 2% . 91 LA 45 SR A0 R X 4k o A 2 1 401K TR
BT ] 5 238 45 2R o el 0 [ i % i 2 28 SR 9 1 100 7T i 2 R
FRE P g A A AR F R BRI AE — 5 1 2% AT 5%
M 7 RS AR 2R G 5 TR [l R R A R i 22 5K
i BT RE W — B B A Y A BT R I e g R
o} i HEAT AR AL B

R2 0HELEZINREMEZSH LHRRESR
Table 2 The parameters of calibration curve and limits of detection and quantitation for ten water-soluble vitamins
KRN/ e R/ E IR/
Exis HEIE 28 R?
(pg+ LD (pg* kg™ (pg+ kg™ H

Z R vy=0.007 84x+0.012 3 0.999 4 2.0~500.0 50 150

T R y=0.005 97 +0.016 6 0.999 9 2.0~500.0 50 150

MEENE  vy=0.021 62 +0.026 6 0.999 6 2.0~500.0 50 150

M- iR y=0.007 292 —0.048 4 0.998 9 2.0~500.0 10 30

Mg EE  y=0.028 92 +0.066 7 0.999 2 2.0~500.0 20 60

Mg REE y=0.014 72 +0.012 5 0.999 5 2.0~500.0 20 60

Mg lE  y=0.013 32 +0.035 6 0.999 4 2.0~500.0 20 60

Wil & y=0.008 972 —0.022 5 0.999 9 2.0~500.0 10 30

R  y=0.008 212 +0.033 2 0.999 1 2.0~500.0 10 30

EME y=0.014 7x+0.121 0.998 7 2.0~500.0 10 30

K3 VOMBEENAERFER
Table 3 Methodological results of ten water-soluble vitamins (7 =6)
i AN/ WK/ Ty AR s YAl 22 o A/ WK/ Ty AE X s HE Al 25
(mg+ kg ') (mg-kg ) FYR/% RSD/ % (mg+kg ') (mg+kg H [/ RSD/%

10.0 93.6 4.53 5.0 89.4 3.33
2 R 13.5 20.0 99.8 3.32 it % i 4.5 10.0 95.2 2.32
50.0 101.0 1.11 25.0 96.6 1.59
2.5 89.6 3.36 1.0 85.7 2.96
T R 3.93 5.0 93.5 4.11 1% i 0.5 2.0 93.5 3.11
12.5 99.4 2.21 5.0 93.6 2.53
10.0 96.6 2.21 2.5 88.5 2.98
00 P g 19.6 20.0 99.9 1.53 Tk % 3.6 5.0 99.3 2.59
50.0 98.7 1.23 12.5 99.8 1.54
1.0 89.5 4.66 5.0 92.3 2.25
i iR 0.5 2.0 93.5 3.32 %R 7.5 10.0 96.5 2.05
5.0 96.6 1.98 25.0 102.0 1.14
1.0 87.5 4.52 1.0 85.7 5.69
ik g 1.0 2.0 93.4 3.36 EXES 0.15 2.0 91.6 4.52
5.0 98.9 2.25 5.0 96.6 3.01
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