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Simultaneous Determination of 7 B Vitamins in Infant Formula by HPLC-MS-MS
WU Zhong-ping, WANG Li, GAO Wei et al
Abstract

mine, riboflavin, pyridoxine, pyridoxal, pyridoxamine, nicotinic acid and nicotinamide ) in infant formula was studied. [ Method ] The samples

(Jiangsu Product Quality Supervision and Inspection Institute , Nanjing, Jiangsu 210007 )
[ Objective ] A high-pressure liquid chromatography and tandem mass spectrometry method for determination of 7 B vitamins ( thia-

were dissolved by 0. 1% formic acid solution and added certain volume of hexane. After ultrasonic, centrifugal and filter treatment, the filter
liquor was separated by an Eclipse plus C 4 column through gradient elution using 0. 1% formic acid and methanol as the mobile phase. Mass
spectral acquisition was done in the positive ion mode by applying multiple reaction monitoring. 7 B vitamins could be separated in 5 minutes.
Good linearitis in certain concentration range , the correlation coefficients ( R*) were greater than 0.99 , the recoveries ( three spiked levels) in
75.25% —107.65% , the relative standard deviation was below 3% . [ Conclusion ] The method is characterized by simple operation, good

separation, high sensitivity and fast detection speed. This method can be applied to detect 7 B vitamins in infant formula.
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Table 1 Monitoring parameters under MRM mode

s AR MR WAORIE  ERPET W EHRET A

N ’ Retention time  Parent ion Collision pressure Quantitative daughter Collision energy Qualitative daughter Collision energy
ame min m/z v ions //m/z eV ions //m/z eV

NI i Pyridoxamine 0.652 169.0 80 152.0 10 134.0 20

B/t 2 Thiamine 0.679 264.9 90 122.0 12 143.9 5

JHMZ Niacin 1.172 123.9 120 78.1 25 80. 1 25

NMERZHEE Pyridoxal 1.212 168.0 80 150.0 10 94.0 25

JRPE%E Nicotinamide 1.285 123.0 120 80. 1 20 78.1 22

IS B Pyridoxine 1.450 170.0 100 134.0 25 152.0 10

1% 8% Riboflavin 4.737 376.8 160 242.9 20 171.9 40
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Table 2 Response values of 7 vitamins in different mobile phase systems
A MR BilER MR it LAl NHE S i JHAR JHENE
Mobile phase Riboflavin Thiamine Pyridoxine  Pyridoxamine  Pyridoxal Niacin Nicotinamide
10 mmol/ L B iRk — HI B 3.2x10°  4.78x10°  3.08x10°  1.68x10°  1.09x10°  2.28x10° 3.39 x10°
10 mmol/L. Ammonium acetate-methanol
10 mmol/ L FitfR%k — Z.0E 3.79x10°  4.48x10°  2.23x10°  1.58x10°  1.91x10°  2.16 x10° 2.90 x 10°
10 mmol/L. Ammonium acetate-acetonitrile
0.1% PR - Z W& 5.33x10°  7.88x10*  6.82x10°  8.78x10*  5.15x10°  4.62x10° 2.68 x10°
0.1% Formic acid-acetonitrile
0. 1% Wi - P 5.83x10°  1.33x10°  7.55x10°  9.95x10*  7.11x10°  1.06 x10° 7.10 x 10°

0.1% Formic acid-methanol
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Table 3 Response values of the vitamins in the sample after extraction
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N o LEEHIEIG HEFE 0. 1% HIRAE N B4 LI 7 Wik b 7
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PEHUR I EYES TR M ML ML I IR AL
Extracting solution Riboflavin Thiamine Pyridoxine  Pyridoxamine ~ Pyridoxal Niacin Nicotinamide
0.1 mol/L #7% 0. 1 mol/L Hydrochloric acid 2.42x10°  5.50x10*  9.70 x10° PN A 3.39x10*  5.04x10*  5.55x10°
10 mmol/L %% 10 mmol/L Ammonium acetate 2.31 x10°  6.53 x10*  8.20 x 10’ AAH 1.57x10*  5.40x10°  5.86 x10°
0.1% HERO0.1% Formic acid 2.51x10°  4.35x10"  9.65x10° ARt 1.60x10*  5.50x10*  6.16 x10°
R4 R E P ERA B BUG R & P A4 & RN R B

Table 4 Response values of vitamins in the samples after extraction by different concentration of formic acid
PR IR e A ML iz AL AR At
Concentration of extracting solution Riboflavin Thiamine Pyridoxine Pyridoxamine Pyridoxal Niacin Nicotinamide
0.1% H0.1% Formic acid 89 458 5852.5 32432.5 A 9327.5 1636.5 279 094.0
1% WL 1% Formic acid 94 520 4955.3 30 900.3 AR 8554.3 1439.3 232 045.7
10% H % 10% Formic acid 93 838 4 808.5 31316.7 Kkt 9323.5 1398.2 223 154.4
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Table 5 Response values of the vitamins to be tested in different time samples

bty KR Tl ik % i % g ik A% TR T
Ultrasonic time // min Riboflavin Thiamine Pyridoxine Pyridoxamine Pyridoxal Niacin Nicotinamide
10 105 838.0 3771.0 26 315.0 ES A 8721.3 1134.0 221 876.7
15 106 549.7 3467.7 26 476.7 AL H 8 706.0 1128.5 224 907.0
20 109 376.3 3283.7 26 879.0 AH 9179.0 1373.3 228 328.0
25 108 371.0 3115.3 26 653.0 KA 9 049.3 1282.0 225 774.0
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Table 6 Linear range and detection limit of 7 vitamins

FR PN LM R IR AR R

Name Linear range // mg/L Linear equation Lowest limit of detection //mg/L
¥ # % Riboflavin 1~50 y =20 884x +33 126.0 0.997 0.362

Bifle 2% Thiamine 1~50 y =29 341x +51 330.0 0.999 0.313

RSB Pyridoxine 1~50 y =44 010x +88 589.0 0.99%4 0.652

ML % Pyridoxamine 0.1~50.0 y =29 198x +46 397.0 0.999 0.098

MRS Pyridoxal 1~50 y =50 330x +177 410.7 0.995 0.444

JHEM2 Niacin 1~50 y =27 259x +36 640.0 0.997 0.198

JH I Nicotinamide 0.1~50.0 y =78 817x +43 430.0 0.999 0.084
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2.4.2 JWFRIECR RRTEE o 72 5.0 g FRah P2 HI IR
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WA 121 37 JEAT AL BE A2 1. 27 Z8 R s , A B L
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Table 7 The adding standard matter amount and standard deviation

of the sample

IR SER R Wl

SRR | P =
e ol SN i Average

LA The measured  The adding andard RSD
Name content of the standard matter izir(lw:y %
sample // mg/L. amount // mg rall;: //%
R 2.26 0.10 103.30 2.13
Riboflavin 0.20 98.95 1.05
1.00 88.93 1.14
ey 0.06 0.01 75.25 2.98
Thiamine 0.02 78.45 2.45
0.10 80.99 1.56
IE M4 i 0.46 0.01 107.65 1.71
Pyridoxine 0.02 104. 18 0.26
0.10 88.89 1.87
LR e ARt 0.10 83.25 2.36
Pyridoxamine 0.20 82.94 1.75
1.00 82.51 1.63
idAs 0.13 0.01 105.50 0.86
Pyridoxal 0.02 100. 02 0.55
0.10 81.36 0.98
KRR 0.04 0.01 89.20 1.49
Niacin 0.02 85.83 1.62
0.10 81.42 1.51
YA iz 3.29 0.10 80.40 2.93
Nicotinamide 0.20 89.47 1.12
1.00 86.82 0.87
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Table 8 Parallel determination of vitamin content in sample

AR WA TR P-4 RSD
Name Average peak area %

1% Z Riboflavin 108 147.00 0.43
Fifli¢ 2 Thiamine 2 704.00 4.06
NEZEE Pyridoxine 27 748.67 0.89
MM Pyridoxamine F R A —

NS Pyridoxal 9490.92 0.67
JHAR Niacin 1 317.00 2.05
FH PR Nicotinamide 217 579.00 0.21
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