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Determination of six human milk oligosaccharides in dairy

product by precolumn derivatization high performance liquid

chromatography with fluorescence detection
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Abstract: Objective: To astablish a strong popularity, high
sensitivity of six human milk oligosaccharides in dairy product by
performance  liquid

precolumn derivatization high

chromatography-fluorescence method. Methods: Aquatic product
sample was precipitated with glacial acetic acid, filtration by
using the filter paper. It was derived by 2-aminobenzamide
solution. The extracts were centrifuged and filtered by using the

organic filter membrane and analyzed by using a AdvanceBio
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Glycan Map column to be separated and detected, employing
acetonitrile-50 mmol/L ammonium formate solution (pH 4.4) as
the mobile phase for gradient elution. Results: Under the
experimental conditions, six human milk oligosaccharides in dairy
product were linear in the range of 1.00~400.0 mg/L, and the
correlation coefficients were all over 0.999. The detection limit of
the method was 4.1~10.9 mg/kg, the limits of quantification
were 12.3~32.7 mg/kg, the mean recoveries rate was ranged
from 71.3% to 90.2% with the intra-day precisions (2 =6) in the
range of 1.0% ~6.3% and inter-day precisions (2 =6) less than
10.0%. Conclusion: This method can meet the requirements of
the daily detection of six human milk oligosaccharides due to its
simplicity and sensitives.

derivatization; human milk
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Figure 1 The structure of six human milk oligosaccharides in infant formula
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Table 1 Gradient program of mobile phase
8] / i B it 2 AH i 8] / WA WA
min A/% B/ % min A/ % B/%
0.00 2.0 98.0 41.00 18.0 82.0
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10.00 16.0 84.0 50.00 2.0 98.0
30.00 18.0 82.0
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Figure 2 Chromatogram for six kinds of human milk

oligosaccharides in infant formula
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Figure 3 Effects of extraction time on recovery rate
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Table 2 Linear range, LLODs for six kinds of human milk oligosaccharides in infant formula

BEFLAR R Il )4 5 A R? LMW/ (mg« L7 KR/ (mg+ kg™ EEME/(mg+ kg™
3B FL Y=483.562 20 —809.294 4 0.999 7 1.00~400 4.1 12.3
2R FL Y=224.168 7+ —393.599 6 0.999 6 1.00~400 4.9 14.7
3 4 3L Y=370.819 8z —649.380 3 0.999 7 1.00~400 10.9 32.7
6~ Ml 3% 7L A Y=366.851 0o —764.984 5 0.999 6 1.00~400 6.9 20.7
FLBE-N-DU B Y=215.745 42 —268.673 4 0.999 8 1.00~400 4.3 12.9
FLBE-N-B R Y=423.218 00 —1 226.505 8 0.999 1 1.00~400 8.6 25.8
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Table 3 Recoveries and precision experiment for six kinds of human milk oligosaccharides in infant formula (72 =6)

_ WK/ E¥ENE RSD/ H A xR _ WK/ FEE RSD/ H EHIX bR
BEZL AR R , ) N BE L AR il , } 5
(107 2mgeg 1) H/% % W2/ % (107 2mgeg 1) H/% % o WERZE/ %
3/ WL LM 50 79.5 3.0 4.5 6~ 7% 7L 50 80.6 2.1 3.0
100 82.2 2.3 3.7 100 82.8 2.0 2.6
500 88.7 3.0 4.0 500 90.1 1.0 1.5
2 S LB 50 72.5 6.0 8.0 FL - N- DU A 50 71.3 3.1 4.6
100 75.6 6.3 8.5 100 82.5 4.3 6.1
500 81.1 5.3 7.9 500 85.4 3.8 5.2
3/ T FL A 50 81.2 4.2 5.8 LB N -3 DU b 50 76.3 5.1 6.7
100 81.7 3.4 4.2 100 82.1 5.4 8.0
500 90.2 3.0 4.0 500 86.2 5.0 7.2
x4 EREEKBULER
Table 4 Determination results of actual samples mg/100 g
¥ i 3RS ILNE 2 A LT 3 R LR 6 -MERFLEE  FLBE-N-DOBE  FLBE- N B DU
A SRR T BERE A ND 623 ND ND ND 357
A 2 BORE S ND 538 ND ND ND 186
A Fh R 3 BERRE AL ND 510 ND ND ND 181
B il JEL R B ND ND ND ND ND ND
C it i RE BERE S ND ND ND ND ND 158
D fh i 1 BERE ND 853 78.9 174 206 358
E fib WL E 55 8 ND 260 ND ND ND ND
F b 1 Bk 215 472 85.8 97.3 580 216
G T R BE 7K fif A ND ND ND ND ND ND
H (W 25 17 ND 261 ND ND ND ND
T i B ) ND 236 ND ND ND ND
A ND 228 ND ND ND ND
K i B4R 3L AR ND ND ND ND ND ND

T UND7ERR R .
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