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Abstract: Lutein in human breast milk plays an important role in the development of vision and cognitive function in
infants. In this study, ultra-high performance liquid chromatography tandem mass spectrometry was used to determine the
composition and contents of lutein and lutein esters in human breast milk collected at different ages for giving childbirth
and lactation stages. Finally, lutein and 16 lutein esters in human breast milk were qualitatively and quantitatively analyzed.
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A strong positive correlation was found between lutein and lutein esters contents in human breast milk (Pearson correlation

coefficient was 0.721). The contents of lutein and lutein esters in human breast milk in the age-appropriate group (childbith

age<35 years) was similar to that of the older age group (childbirth age =35 years), and the difference between the two was

insignificant (P>0.05), indicating that the age for giving childbirth had little effect on the contents of lutein and lutein esters

in human breast milk. The contents of lutein and lutein esters decreased gradually with the extension of the lactation period,

and the contents of both in colostrum were the highest, with the average content of lutein reaching 183.78 pg/L and the

average content of lutein esters reaching 45.89 pg/L. There were 10, 14 and 6 kinds of lutein esters detected in the colostrum,

transitional milk and mature milk, respectively, with the content of lutein palmitate-stearate being the highest throughout the

whole lactation period, followed by lutein distearate. The research results can provide certain experimental and theoretical

bases for the research of human milk composition and the research and development of infant formula foods.

Key words: human breast milk; ultra-high performance liquid chromatography tandem mass spectrometry; lutein;

lutein esters; childbearing age; determination
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Table 1 Standard curves and corresponding parameters of lutein and lutein esters

Wk AR &, BE5E ) FIZAHKR bk (LOD)  ZEFR (LOQ)
&% y=2.122 4x-8.1689  3~800 pug/L 0.999 3 0.9 pg/L 3.0 pg/L
ot & B Fo.ooz 5x+1.7376  3~300 ug/L 0.991 5 0.8 ng/L 2.7 ug/L

E: RPAREWER LA y 2RI e R A At HRES R BIRE (pg/L), x Rt F & Faet £ B 6 Lo AR
K2 ANAFHEZERMTEEERMNARK

Table 2 Composition of lutein and lutein esters in human breast milk
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Table 3 Analysis of the correlation between lutein and lutein
esters in human breast milk
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milk of different childbearing ages

E: AR ER LG AR FERET KT AR
WFEHEARINLA Tt Z Tt R ERES IR £57
2 (P>0.05).

272

2.3 AALw et et E R BT B kAL

Ha EAT

231 TEEATEZBELSENEALIA

350 W% KR 1300

0 {250 _
PR =
%110 250 1200 2
mlﬁ 200 1150 1
4 150 pi
gﬂé 100 1% %%
= 5 10 =

0 0

=ZHBEL
SAERMAPAALTHERZRMHERENSE
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Fig.4 Contents of various lutein and lutein esters in human breast milk in different lactation periods
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