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HPLC MS/ MS Determination of Vitamin D: and Vitamin Ds in Food
HUANG Fang"’, WU Hui qin', HANG Yi ping”
(1. Guangdong Provincial Public Lab of Analytical and Testing Technology, China National
A nalytical Center ( Guangzhou), Guangzhou 510070, China;
2. School of Chem. and Chem. Eng., South China University of Science and Engineering, Guangzhou 510640, China)

Abstract: HPLG MS/ MS was applied to the determination of vitamin D, ( VD, ) and vitamin D3 (VD3) in
food. T he sample was saponifed with KOH and extracted with ethyl ether, and the organic phase obtained was
dehydrated with anhydrous sodium sulfate and evaporated to dryness. The residue was dissolved with 1 mL of
ethanol and used for HPLG-MS/M S determination, using Agilent Zorbax XDB Cyj3 column (2. 1 mm X 50 mm,
3.5Um) as chromatographic column, and a mixture of methanol and 10 mmol* L™' ammonium acetate solution
(mixed in the ratio of 90 to 10 by vol. ) as mobile phase. Positive electrospray ionization as well as multiple reaction
monitoring mode was used in the detection. Linearity ranges of VD, and VD; were found same between 50— 500 Hge L-!
with their detection limits ( 35/ N) of 10 Mg * L™". The proposed method was used for the determination of VD, and VD;

in milk powder and sour milk, giving values of recovery in the range of 76.8% — 83. 9% .
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D, D3
R 10 ~ 30 min 250 mL , 10 mL
50 , D 3 \ , (
e , lg* L' 2,6 lge L'
) 3, 15 mL, .
. , , 10 mL, 3~ 4
- 3¢ , .
(HPLG-MS/MS) 50 C , 1 mL ,
D 0.20 Um
) _ 5.0 ML
1.1 s m/z 378.9
Agilent 1200LC/ 6410B MS - 368. 1
: D2 2
D3 10.0 mg, ( 5¢g°L'26 21
5¢g°L" )
100 mL 100 mg * L™ D2 Ds GB/T 5413.9- 1997 ’ ,
) ’ , 30 min ,
1.2 - ’
: Agilent Zorbax XDB Cis '
HPLC-MS/MS |
(2.1 mm X% 50 mm, 3. 5 Hm); : - D
10 mmol * L™ (90+ 10) \ ’
0.4 mL * min ' 5.0 HL : ' )
(ESI) ’ , 8 min
4000 V; ( ) 350 C, ’
9.00 L * min '; () 2758 kPa: -10 mmol * 17
(MRM) , 1 )
1 D, D; 5
Tab. 1 MS/MS parameters for def n. of VD; and VD; 2.2
m/z , D-
/ min leV leV Ds [M+ H] 396. 6,
D, 5.79  396.6 271.0 8 100 385. 8, 1
378.9 8 100 D
D3 5.94 385.8 259.8 10 100
368. 1 10 100 ’ ’
m/z 69.0, 146.9
1.3 ,
5.000 0 g( 4 D2
5.00 mL, ) 100 mL m/z  396.6, m/z  271.0,378.9,
, 10 mL, 2,6 Ds m/z  385.8,
20 mL, 500 g+ L' m/z  259.8,368. 1, D> D3
10 mL, 60 C~ 70 C , HPLGMS/MS 2
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378.9 100 mL y 60 eC:"‘
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m/z
(a) HAEED 2.4
- D2
s23s - Ds , D>
=E - _7 D 50~ 500 lge 7!
s 78 3 ’ o
L Y 5288 x+ 19.7(r= 0.999 2); yvo, = 6 965 x+ 21.8
60 120 180 240 300 360 420 . . 5 ) Vhs .

m/z

(b) 4HAZED:
B 1 4% D MdEAEER Ds 19
Fig. 1 Mass spectra of VD, and VD;
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Fig. 2 HPLC-MS/MS chromatograms of standard

solutions of VD, and VD3

(r=0.999 3) 3

10Mg » L' 5.0000 ¢,
D2 Ds
(3S/N) 2.0 Ug * kg ', (108/
N)  6.0Mge-kg '
2.5
6 5.000 0 g,
D2 Ds ,
D2 Ds s
2
2 (n=3)
Tab. 2 Results of test for recovery
m/ Vg milg millg %
D, - 0.323 0.271 83.9
D3 0.33 0. 285 0. 549 76.8
D, - 0.032 0. 026 81.3
D3 0.021 0. 029 0. 044 79.3
2.6
, , 3d
6 Da Ds
0.54% , 0. 74%
2.7
(HPLC) " D2

Ds

:HPLC-MS/MS
(F#% 582 M)
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0.01,0.05,0.25,0. 5 mg* L~ , , (3S/N)
(P \ 4% 10 ‘mge L'
(y) 2.6
y= 6260 000 P- 2 620, 0.999 9; 3 10.00 mL,
y= 8480000 P+ 1 320, ,
0.999 9 3 s , 1
1 (n=6)
Tab. 1 Results of test for recovery
@ (mge L™ /% RSD/ %
P/ (mge L-1)
0.0100 0.009 3 0.009 3 93.0 93.0 0.45 0.45
0.0500 0.47 7 0.049 7 95.4 99.4 0.16 0.23
0.2000 0. 186 6 0.188 6 93.3 94.3 0.15 0.15
0.0100 0.009 5 0.009 5 95.0 95.0 0.32 0.32
0.0500 0.049 0 0.047 0 98.0 94.0 0.15 0.25
0.2000 0.1950 0.192 0 97.5 96.0 0.17 0.18
. 93. 0% ~ 98. 0% [2] GB/T 5750.9- 2006 [S].
\ 0.15% ~ 0. 45% : (3] T : -
93. 0% ~ 99. 4% ’ [1. , 2008,25(2): 153
0.15%~ 0.45% 154
[4] ) , /
’ [11.
, 2006, 18(1): 27 28.
[5] ; ) s -
(1 ) [M] [J]. , 2007,23(2):
, 2008: 123. 16 18.
(L% 579 M)
3 VD, VD;
Tab. 3 Results of det n of VD, and VD3 in sampl es (1] ’ - HPLC
ADE B []]. , 2008, 27(2):
HPLC
wl (Mg g ) w(Mge g !) 1518
[2] , , .HPLGDAD
VD, VD3 VD, VD;
ADE []]. , 2005, 9
- 0.098 B 0.092 (15): 1047 1049.
- - B - [3] , , ,HPLC A
0. 021 0.13 - 0.16
B 0,018 B B E [J]. , 2006,5(6): 856
857.
[4] . (HPLC)
D 7 , A Ds[]]. . 2006, 3: 16
19.
[5] , . ADE
26 ’ (1. , 2002,36(2): 171 174.
HPLGMS/MS D2 g , - D,
Ds , ) [J1. : , 1999, 45
(4):423 426.
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