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Determination of vitamin B,, in infant formula milk powder by cyanide-
free degradation coupled with hydrophilic interaction liquid

chromatography with fluorescence detection

LI Liang' DENG Wenjuan® HUANG Weigian' WU Junfa' QIN Tianfu'

(1. Guangzhou Inspection and Testing Certification Group Co., Ltd., Guangzhou, Guangdong 511447, China;
2. Guangzhou Quality Supervision and Testing Institute, Guangzhou, Guangdong 511447, China)

Abstract: [Objective] To establish a method for determining the total vitamin B,, content in infant formula milk powder based on the
indirect detection of a-ribazole, a degradation product and nucleoside component of vitamin B,,. [ Methods] After protein denaturation and
sugar removal, the sample underwent acid hydrolysis and enzymatic dephosphorylation to release a-ribazole, which was then purified using
a boronate affinity column. Quantitative analysis was performed using hydrophilic interaction liquid chromatography with fluorescence
detection (HILIC-FLD). [ Results] Alpha-ribazole showed good linearity in the range of 1.00~10.0 pg/L, with a correlation coefficient (R?)
0f 0.999 1. The spiked recovery ranged from 72.5% to 78.3%, with relative standard deviations (RSDs) between 4.56% and 7.28%. The limit
of detection (LOD) and limit of quantification (LOQ) were 0.4 1g/100 g and 1.2 pg/100 g, respectively. Bland-Altman analysis showed no
significant difference between this method and the national standard method, and the consistency was good. [ Conelusion] This method is
highly sensitive and reproducible, and it can accurately determine the total vitamin B,, content in infant formula milk powder without the
need for cyanide pretreatment.
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Figure 1 Chromatogram of infant formula milk sample

and a-ribazole standard
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Figure 6 Effect of eluents with different acetonitrile ratios

on the recoveries of a-ribazole (n=6)
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Table 1 Experiment results of vitamin B,, for recoveries

and precision (n=6)

ARIEAH/  AAERBLIRIN AEA R B A S 2 [l AH X B
(10 2 pgrg D HE/(10 2 pgeg™ D /(10 2 pgeg™ ) MR /% W2 /%
2.44 1.20 3.31 72.5 7.28
2.40 4.26 75.8 5.55
4.80 6.20 78.3 4.56

2.10 Bland-Altman % #7 ¥ & 77 3£ B B9 — B 14

BE AL 8 50T B 119 20 AN BE i, 4304l 306 T vk R b
HEPEATIN A2 , 45 B4 ] Bland-Altman 43 87 J7 15 #E4T — Bk
R o, THEA AR WA 2, W PR R Y 25 (E

B 2858 | 20254 7 A | BRRSHM

F2 2MAENHEMEEER

Table 2 Mean and difference results of two

methods (n=6) 1g/100 g

Bims RXIOrE EEE T E E %ME
1 2.87 2.69 2.780 0.18
2 2.76 2.48 2.620 0.28
3 2.31 2.13 2.220 0.18
4 2.11 2.38 2.245 0.27
5 2.58 2.70 2.640 0.12
6 2.55 2.83 2.690 0.28
7 2.55 2.67 2.610 0.12
8 2.11 2.40 2.255 0.29
9 2.79 2.10 2.445 0.69
10 2.59 2.39 2.490 0.20
11 2.40 2.20 2.300 0.20
12 2.38 2.84 2.610 0.46
13 2.22 243 2.325 0.21
14 2.22 2.85 2.535 0.63
15 2.15 2.62 2.385 0.47
16 2.34 2.40 2.370 0.06
17 2.77 2.60 2.685 0.17
18 2.13 2.47 2.300 0.34
19 2.82 2.46 2.640 0.36
20 2.35 2.15 2.250 0.20

TIMH A —0.040 pg/100 g, ZE{EARMEZE K 0.334 pg/100 g, —
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— EME LR BB K (131 pg/100 g) , #F kAR (E
£0.5 pg/100 g/ T — Bk AR 85 i, 55 T4 R 6T ARE O ik
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Figure 7 Consistency results of Bland-Altman analysis method
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