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Determination of vitamin B; and vitamin B, in infant milk powder by high
performance liquid chromatography

ZHANG Long-Long, WANG Hai-Yan, HU Yue, CAO Jin"

(National Institutes for Food and Drug Control, Beijing 100050, China)

ABSTRACT: Objective To establish a rapid method for the determination of vitamin B, and B, in infant milk
powder by high performance liquid chromatography. Methods After the pretreatment, the samples were separated
with Waters Xbridge C;g column (150 mm x 4.6 mm, 5 pum) by using 0.05 mol/L sodium acetate solution and
methanol for isocratic elution at the flow of 1 mL/min. The temperature of column was 30 °C. The samples were
detected by fluorescence detector and quantified by external standard method. Results Vitamin B, and vitamin B,
were separated efficiently under optimized experimental conditions. All of the linear range was 0.05-1.00 pg/mL and
the correlation coefficients were higher than 0.999. The recoveries of spiked samples of vitamin B; were
87.4%-99.1%, the relative standard deviations were 1.2%-3.06%, and the limit of detection was 0.03 mg/100 g. The
recoveries of spiked samples of vitamin B, were 90.6%-97.8%, the relative standard deviations were 0.97%-3.44%,
and the limit of detection was 0.02 mg/100 g. Conclusion This method is simple, rapid and efficient, and it is
suitable for the determination of vitamin B, and vitamin B, in infant formula milk powder.
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Yer: 2 B, bnifE TAEM: HERTFREZ AL — el 5
TRA5 T 4 K B, brifEdh 10 mg, JIA 2 mL RV
FERIR 5K=1:1, ViV)IBF i fe, ARSI E45 2 100 mL,
Tl AR R W o FH K B DR RRAR G A5 T, 13 B bR 1
YE I 5354 0.05, 0.1, 0.2, 0.5, 1 pg/mL,

24 HmiE
241 MEHAFE B,

FES TP B R, BT RERA, MR e . HARIT
HE L LTS FUR FE, N 4 AR Rk S A R
FESh, FHERIEE 200 ¢ L F. HBEEME TYESRS,
AT B, %, ROt FRE3 g FEACA 100 mL H
FEHEFEIH T, A 60 mL 89 0.1 mol/L FEhFRIA WL, 754
YE5), FEATIE MG HETE B = KB 88 N, 7E 121 °C
TORHF30 min, RHEZWFEUE, HHE 100 mL 45 5
B, mAkKEREZZIE, L 5000 r/min .0 10 min, B
FWEW 2mL F 10 mL &S, A 1 mL B2k 10 4
VW, WBEIRS), A 2 mL IETEE, FKIES, BE
10 min, WHOE T EEAZ 0.45 um B HLIE BT I8, & T e
e R R A T
242 MEHKAFE B,

B AR TE I L LBC  FUR TF B, M 4 AR IR ST A
B U R, L RAF] 200 g L b FILE TR
ferh, WRAT. B, BB, R BRI 3 g AESLBCA 100 mL
HIEHETEH A, IIA 60 mL 9 0.1 mol/L YRR, 755
FE5), FEUPMZE . IR IR K ERN, 76 121 °CF
{55 30 min, AAEEREEH, HBZE 100 mL a0,
Pk ERZZIFE, L5000 t/min #.0 10 min, £80.45 um A
PLUBBE g, B TR R o A oo

2.5 HEBIEEMG
%L Waters Xbridge Cy5 #(150 mmx4.6 mm, 5 pm);



LERE Ul

KT, S5 RSB ORI E B4l LT SR R I 4EAE R By L dEAE R B, 131
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Table 1 Linear range, regression curve and correlation coefficient of vitamin B; and vitamin B,

i Ll /(ng/mL) [ml= )5 2 By de 77 4 R /(mg/100 g)
Yt &K B, 0.05~1.00 Y=20371.96X+5061.515 0.9996 0.03
Hi % B, 0.05~1.00 Y=365898.9X+3221.718 0.9998 0.02
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Fig.l1 Liquid chromatography of standard sample of vitamin B,
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Fig.2 Liquid chromatography of standard sample of vitamin B,
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Table 2 Determination results, precision and recoveries of vitamin B,

R EN AT AR 3T [T A A e R N R 5 SR R IR AR
£ =3 f=1 — N, — N, .
e AR EER RIS e, ORI e RKEER e,
/(pg/mL) /(ng/mL) e wre e
(0.1 pg/mL) (0.2 pg/mL) (0.5 pg/mL)

EHE I AT 1 0.134 0.127 0.220 96.9 0.313 95.7 0.593 94.6
EHEE I TAT 2 0.138 0.135 0.227 96.6 0.309 922 0.601 94.6
R L FAT 3 0.141 0.138 0.235 98.7 0.302 89.3 0.601 94.2
KRR TAT 4 0.132 0.128 0.234 102.6 0.308 93.9 0.582 92.7
KRR AL TAT S 0.145 0.136 0.231 97.9 0.311 92.6 0.611 96.1
ERE I TAT 6 0.139 0.130 0.236 102.6 0.310 93.9 0.604 95.9
EHEE LTS5 R 0.138 0.132 0.230 99.1 0.309 93.1 0.599 94.8

RSD/% 3.41 3.41 2.65 / 1.20 / 1.67 /
BRI 1 0.156 0.151 0.239 952 0.338 96.3 0.608 93.4
BRI TAT 2 0.149 0.154 0.238 93.7 0.327 924 0.619 94.6
BRI AT 3 0.151 0.146 0.242 98.4 0.351 101.4 0.622 96.3
HICFLWOTAT 4 0.153 0.153 0.241 95.3 0.349 98.9 0.598 91.6
HIRFLKTAT 5 0.148 0.149 0.248 99.6 0.332 95.1 0.620 95.5
BRI TAT 6 0.155 0.153 0.233 92.1 0.341 96.6 0.601 92.0
HICHL P25 R 0.152 0.151 0.240 89.0 0.340 96.9 0.611 93.9

RSD/% 2.11 1.99 2.04 / 2.34 / 1.70 /
EHRITAT 1 0.189 0.182 0.268 95.0 0.340 89.0 0.597 87.5
HILFAT 2 0.183 0.190 0.262 90.3 0.355 91.0 0.584 84.6
HHEFAT 3 0.181 0.179 0.271 97.1 0.368 97.1 0.610 89.8
FEHAM AT 4 0.191 0.184 0.273 96.1 0.339 88.3 0.602 88.0
EHAMPAT S 0.187 0.181 0.263 93.6 0.351 92.1 0.588 86.3
EHAMTAT 6 0.180 0.181 0.270 96.1 0.349 91.6 0.599 88.0
I LER 0.185 0.183 0.268 94.7 0.350 91.4 0.597 87.4

RSD/% 2.43 2.13 1.64 / 3.06 / 1.59 /
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Table 3 Determination results, precision and recoveries of vitamin B,
R AT AR IR [ s 25 e JBE W 5 45 SR % [l i
RESR G e ot = ke e
s AL S L LS T T

EHER I AT 1 0.363 0.351 0.439 97.3 0.519 94.2 0.787 92.5
KR I TAT 2 0.355 0.344 0.448 100.9 0.528 97.1 0.799 94.7
EWEF VAT 3 0.369 0.363 0.428 92.4 0.520 92.4 0.808 93.6
EHEFMTAT 4 0.371 0.355 0.437 96.0 0.511 92.1 0.801 93.7
EEFIMTAT S 0.358 0.368 0.439 93.8 0.524 92.3 0.790 91.0
KR TAT 6 0.366 0.348 0.428 95.5 0.518 94.5 0.799 94.2
FFEEFUTHZ R 0.364 0.355 0.435 95.6 0.520 93.7 0.797 93.2

RSD/% 1.70 2.59 1.95 / 1.12 / 0.97 /
HICELBPAT 1 0.420 0.405 0.488 96.6 0.583 96.4 0.828 91.5
HICELUBPAT 2 0.404 0.417 0.485 93.8 0.577 93.5 0.815 88.9
HICELRPAT 3 0.428 0.409 0.498 97.8 0.592 97.2 0.833 91.6
HIRFIPAT 4 0.422 0.400 0.503 100.6 0.599 99.8 0.839 93.2
HIRFLIPAT 5 0.414 0.413 0.510 99.4 0.588 95.9 0.810 88.7
HILHB P17 6 0.418 0.410 0.505 99.0 0.581 95.2 0.820 90.1
HICFL PR 0.418 0.409 0.498 97.8 0.587 96.4 0.824 90.6

RSD/% 1.94 1.47 1.99 / 1.36 / 1.33 /
ERFNAT 1 0.195 0.188 0.262 91.0 0.355 91.5 0.622 90.4
R TAT 2 0.208 0.183 0.269 95.1 0.347 90.6 0.608 89.0
RT3 0.205 0.198 0.271 90.9 0.362 91.0 0.635 91.0
EHRITAT 4 0.209 0.192 0.279 95.5 0.366 93.4 0.619 89.5
RIS PAT S 0.190 0.190 0.267 92.1 0.368 94.4 0.632 91.6
HHILTAT 6 0.199 0.177 0.288 104.0 0.350 92.8 0.629 92.9
R EEE R 0.201 0.188 0.273 94.8 0.358 923 0.624 90.7

RSD/% 3.78 3.88 3.44 / 2.40 / 1.59 /
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