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Determination of vitamin D in infant formula food by derivatization combined with
high-performance liquid chromatography-tandem mass spectrometry
ZHANG Meijin, WANG Lan, ZHONG Yu, GUAN Yongyi, JIN Meng, LIN Haidan
(Guangzhou Customs Technology Center, Guangdong Guangzhou 510623, China)

Abstract: Objective A method involving derivatization combined with liquid chromatography-tandem mass
spectrometry was developed for the determination of vitamin D in infant formula food. Methods The samples were treated
with enzymolysis, saponification, liquid-liquid extraction, and 4-phenyl-1, 2, 4-triazoline-3, 5-dion derivatization.
Chromatographic separation was performed using an Atlantis® T3 column, and gradient elution was performed using the
methanol-5 mmol/L ammonium format solution as the mobile phase. The method applied positive electrospray ionization
and multiple reaction monitoring mode and was quantified with the isotope internal standard method. Results A good
linearity was obtained with a correlation coefficient above 0.99. The average recovery levels from three different ranged
from 92.3% to 94.2%, and the relative standard deviations were between 3.03% and 5.34% (n=6). The limit of
quantification was 1 pg/kg. Conclusion This method is simple, accurate with high sensitivity and high selectivity, and

suitable for the determination of vitamin D in infant formula food.
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Table 1  Mass spectrum parameters of vitamin D
Jit F BET/(m/2)  ERTET/(n/2) EWETET/(n/z) £ B8 05 6] /min Q1/V CE/V Q3/V
AHEZFRD, 572.20 298.00 280.00 4.8 52.2 -18.0 -13.0
YR D, 575.20 301.15 283.20 4.8 -30.0 -17.0 -19.0
HHERD, 560.20 298.00 280.00 4.9 -28.0 -18.0 -13.0
AeEZFE D, 563.20 301.15 283.20 4.8 -30.0 -20.0 -13.0

e TR HER <05 u
1.3.2 sk
3% A . Adantis® T3 (3K £5 1, 100%3. 0 mm,
5 wm), M EIA : B EE-5 mmol /L H R &% /K VAW, 16 i
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5 plo
2 (OB VR A

Table 2 Chromatographic gradient elution conditions

I} 1E] /min Wi/ (mL/min) 5 mmol/L H 2% /% %/ %
0.01 0.3 5 95
2.00 0.3 2 98
5.00 0.3 2 98
5.50 0.3 5 95
10.0 0.3 5 95
1.3.3 FEahAb B
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Figure 1  Derivative reaction of vitamin D,
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Figure 2 Derivative reaction of vitamin D,
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Figure 3 MRM chromatogram of a formula milk powder sample

determined by national standard method
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Figure 4 MRM chromatogram of Cereal-based complementary

foods sample determined by national standard method

2:560.20>298.00(+)
35000 -

230000 -
ff 25000 F
F 20000
<

2{ 15000 |
Eﬁ

5110000 -
E 5000}

0 A

VD3-PTAD-1

2.5 5.0 7.5
LRFE IR 1] /min

FE'5 4R D ARSI (2 pe/L) A ¥ MRM {23 4]

Figure 5 MRM chromatogram of vitamin D,(2 pg/L)

determined by the method
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Figure 6 MRM chromatogram of vitamin D,(2 pg/L)
determined by the method
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Figure 7 MRM chromatogram of a formula milk powder sample

determined by the method
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Figure 8 MRM chromatogram of Cereal-based complementary

foods sample determined by the method
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Table 3 Effect of addition amount of PTAD (10 mg/mL) on

determination results (n=3)

PTAD % il /L 5 10 20 30 50 75 100
WA/ (pg/keg) 76.1 76.7 79.7 81.1 80.2 79.3 78.8
50 we/LARAERE R SS e/ (ng/L) 44.1 45.3 50.3 52.2 52.2 50.8 51.6

BC 75 Wk 107 A A7 TBOT ]
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Figure 9  Effect of derivatization time
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Figure 11 MRM chromatogram of vitamin D,-D, standard (10 pg/L)
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Figure 12 MRM chromatogram of vitamin D, standard (2 pwg/L)

4:563.20>301.15(+)
350 000

2 300 000

=

250 000

200000

P

%3 150 000

100 000
50 000

D3MHE-PTAD

M [32

0 1 1 1
25 5.0 75
LR B I 1] /min

K13 4E2E R D-D, NARFR HER I (10 we/L) MRM £ 1% 5]
Figure 13 MRM chromatogram of vitamin D,-D, standard (10 pg/L)
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spiked with vitamin D,
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Figure 16 MRM chromatogram of blank formula milk powder

I J87 56 F5E / (FL - 4Us)

sample

B RS 5 £ M L (S/N) KT 10, HL [0 ARG
WA T R R

W 6 AT LLE A ik i R D, 19 R L [
PRy R BT 83.3%, 48R D, R T 96. 7%, il
FH 9 b 5 HT EARTE 1Y 10% , KR 29 K5 I Al
AL MGE FHIE KB L 1SO 32 A iE T & B iE
Ky B RE S AR ERE TR RS B R vE
K2 VI



7 A VR 45 WA (3 £ IR B VA T

B JLEE 5 B A P AR R D—— K S 4, 4F

—1295—

35 000 02072500 g 5 BCITWIBIAES AR R D AR AR EE R (n=6)
30 000 - g Table 5 Recovery tests for vitamin D acids in formula milk
*Q: 25000 - powder sample (n =6)
2 20000} KT/ (pg/kg) TR /% A5 RB(CV)/%
= 15 0001 1.00 93.7 3.03
% HHERD, 10.0 92.3 4.46
iz 10000 50.0 94.1 3.39
= so00k 1.00 93.8 4.85
4 Z D, 10.0 94.0 5.34
0 ; ; ; 50.0 94.2 4.36
2.5 5.0 7.5
LR EA I ] /min 3 i
BT B WA a4 2 3% D MRM 3% 4] AW 5T N T AT AR R A G WM 3 R R

Figure 17 MRM chromatogram of formula milk powder sample

spiked with vitamin D,
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Table 6  Comparison by different methods
VRS Kt R/ (ng/kg) BRI/ (ng/kg) MG/ (wg /kg)  WARE R/ g iE R
N7 0.5 1.0 0.50~50 0.01 o
$EED,  GB5009.82—2016(5 =ik) 10 30 10.0~200 0.1 fih
I1SO 20636: 2018 0.4 1.5 0.4~50 0.5 Wk /W 3R R
Ak 0.5 1.0 0.50~50 0.01 EgiT
A= E D, GB 5009.82—2016(5 =k) 2.0 6.0 10.0~200 0.1 tif
1S0 20636: 2018 0.4 2.5 0.4~50 0.5 Wik /W /R ER
27 BALECT &R P AR D AL R (n=6)
Table 7 Results for the determination of vitamin D in infant formula food (n=6)
Y 72 bR A GB 5009.82—2016( 5 =) Ak
BLLHE B WA/ (ne/L) 10 14.1 14.9
BLBEH Wi /(g/ 100 g) 7.5 9.00 9.25
BB ILE 5 7583 /(wg/ 100 g) 7.5 10.7 9.59
L T5 W53 /(ne/ 100 g) 7.8 10.0 9.90
B LAY W) BB/ (e/ 100 ¢) 4.7 6.56 5.30

S % ik
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