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Advances in content and main analytical methods of oligosaccharides in human milk
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Abstract; The most common oligosaccharides in human milk are 3-fucosyllactose (3FL) (0.07-0.86 g/L), lacto-N-
tetraose (LNT) (0.18-1.18 g/L), lacto-N-neotetraose ( LNnT) (0.10-2.04 g/L), 2'-fucosyllactose (2'FL) (0.45-
4.04 g/L), lacto-N-fucopentaose I-III ( LNFP I-IIT), and lacto-N-difucohexaose I-Il ( LNDFH I-II). They play an
important role in infants’ growth, which includes enhancing the immunity and regulating microflora in the gut. At present,
the main analytical methods for oligosaccharides in human include high performance liquid chromatography ( HPLC) and
high performance anion exchange chromatography with pulsed electrochemical detection ( HPAEC-PED ). This paper

reviews the content and analytical method of common oligosaccharides in human milk.
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Table 1 ~ Content of neutral oligosaccharides in human milk by HPLC

Ak LI 3o 2L FUAFL REFL o ARSI {E E=PUN
3FL 0.23 £0.07 0.28 +0. 06 0.44 0. 11 0.86 0. 10 0.230 [13,26]
LNT 0.35 +0.08 0.36 +0. 08 0.18 +0. 04 0.55 +0.08 0. 096 [13,26]
LNnT 0.21 +0. 04 0.21 0. 05 0.10 =0. 04 0.17 £0. 03 0. 044 [13,26]
LNFP 1 0.97 £0. 21 1.14 +0.32 0.52 +0. 16 1.14 £0.18 0.268 [13,26]
LNFP 111 0.05 £0.01 0.07 +0. 02 0.07 +0. 02 — 0.035 [13]
LNDFH 1 0.15 £0.03 0.23 +0. 06 0.12 £0.03 0.50 +0. 06 0. 090 [13,26]
2'FL — — — 2.43 +0.26 — [26]
LDFT — — — 0.43 +0. 04 — [26]
LNDFH I — — — 0.09 +0. 01 — [26]

1 3FL 3 e pE S FUE ;2. LNT  ZUAE-N-DUME ;3. LN0T : ZLFE-N-37 DU BE ;4. LNFP 1. ZLI%- V-7 T8 1;5. LNFP L. 2L -NV-72 35 T08 [101;6. LNDFH
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# 2 HPAEC-PED &AM A ZL A PR AR R B &5 4 (v 2 5,8/1)
Table 2 Content of neutral oligosaccharides in human milk by HPAEC-PED

LiES BN i P BAFL eI e ARG I 27 3Lk
3FL 0.29 +0. 06 0.28 +0. 06 0.51 0. 54 0.07 0. 08 0.220 [31-32]
LNT 0.84 +0.29 0.73 £0. 17 1. 18 0. 46 1.09 0. 47 0.710 [32,34]
LNnT 2.04 +£0.55 1.83 +£0.75 1.24 £0.77 — 0.950 [34]
LNFP I 1.70 0. 18 1.76 £0.22 1.23 0. 54 1.26 +1.11 0. 940 [31,32]
LNFP III 0.34 0.35 0.39 — 0. 340 [31]
LNDFH I 1.12 1.38 1.28 — 1. 020 [31]
2'FL 4.04 +1.11 3.15+0.88 2.61 £0.63 0.45 +0.43 0.45 [31-32,34]
LDFT 0.49 0.40 0.39 — 0.330 [31]
LNFP I 0.21 £0.22 0.33 +0.46 0.29 0. 14 — 0. 140 [31,34]
LNDFH II 0.14 +0. 08 0.21 £0.09 0.21 +0. 10 — 0. 100 [31,34]
2'-F-LNH 0.21 0.29 0.18 — 0. 100 [31]
3'-F-LNH 0.07 0.20 0.17 — 0.070 [31]
2’ 3'-DF-LNH 0.35 0.41 0.30 — 0. 180 [31]
LNH 0.07 £0.07 0.05 +0.01 0.11 +0.03 — 0. 050 [34]
DFLNH 2.45+0.72 2.40 +0. 88 2.32 +0.84 — 1. 740 [34]
TFLNH 2.73 £1.22 3.05 +1.37 2.77 £0.95 — 2. 600 [34]
LNnH 0.18 +0. 11 0.10 0. 06 0.17 £0.05 — 0. 090 [34]
MFLNH 11 1.06 £0.77 0.58 0. 54 0.33 0. 15 — 0. 180 [34]
DFLNHb 0.51 +0.25 0.32 +0.20 0.63 +0.13 — 0.120 [34]

T 1. 3FL: 355 B B U ;2. LNT  SUBE-NV-PUH ;3. LNnT . SUHE-N-37 UK ;4. LNFP L ZL5E-N-45 3 f00F ;5. LNFP 101 ZLBE-N-4 36 10 11056,
LNDFH 1. FUBE-N-" 0 Bl 2 /SO0 1;7. 2'FL.2 -5 bl 2L FUME ;8. LDFT - FUBE — % % DU ;9. LNFP 1L ZL5E-N-45 % T 11;10. LNDFH 11 SLp%-
N-Z 5 B -/SOME T 11, 27-F-LNH 2" -5 bl 26 -FUE-N-7908 512, 37-F-LNH . 3735 J M 2 -FUR-NV-/S Bl 5130 27,3-DF-LNH .27, 37— ol 2 -
FURE-N-73 Bk ;14 LNH : ZUBE-N-7S8 515, DFLNH : = 35 B 25 -FUBE-NV-7 8 516, TELNH - = B3 -FLBE-V-7S88 517, LNnH - SUBE-N-37 7508 5 18.
MFLNH 1. By St 2k -FU0E -V-7S8 11519, DFLNHb . =35 Sl L FURE-N-N 8 b — o 8ude

# 3 HPAEC-PED SR A FLh BRPEARSRME & 4 (x £ 5,8/1)
Table 3 Content of acidic oligosaccharides in human milk by HPAEC-PED

GES E i P AL RAE7L I AR A D AL ERBYN
3'-SL 0.23 0. 06 0.23 =0.07 0.18 0. 08 0.27 0. 08 0. 090 [31-32,34]
6'-SL 0.98 £0.15 1.30+0.18 0.68 0. 12 0.38 +0.05 0.240 [31-32,34]
LSTa 0.12 +0.06 0.09 =0. 06 0.04 £0.03 0.14 £0.05 0.010 [31-32,34]
LSTh 0.11+0.09 0.10 =0.09 0.16 £0.16 — 0. 050 [31,34]
LSTe 0.74 £0. 30 0.44 +0.27 0.18 +0.55 0.17 0. 11 0. 090 [31-32,34]
DSLNT 0.53 +0.24 0.52 £0.40 0.49 0. 36 — 0.210 [31,34]
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