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Comparative research on lipids between breast milk and
commercial infant formulas
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ABSTRACT: Objective To study the structure, content and composition characteristics of lipids in different market
infant formula milk powder and compare with breast milk. Methods Three brands of infant formula milk powder
were selected: A, B (adding milk fat globule membrane) and C. The microstructure of neutral and polar lipids in
breast milk and milk powder was observed by laser confocal microscopy, and the differences of fatty acid
composition were analyzed by gas chromatography and Raman spectroscopy. Results The lipid in each milk
powder presented spherical structure, which was close to breast milk. The polar lipids of milk powder existed in
fragmentation, which was different from that of breast milk. It was observed that milk powder B had less fat spots
and a lower lipid content of 16.3 g/100 g, the diameter of fat globules was 2.74 um, significantly larger than that of
other milk powder. There were also obvious differences in the composition of fatty acids between various milk
powder and breast milk. The content of monounsaturated fatty acids in milk powder B was similar to that in breast

milk, and it contained higher ocosahexaenoic acid and arochidonic acid. The results of Raman spectrum showed that

BEWE: FZE AP B H (2017YFD0400603) . [F% A S48 (31871865) B MAMLIHIGIH (N20191002)

Fund: Supported by the National Key R & D Program of China (2017YFD40400603), the National Natural Science Foundation of China (31871865),
and the Science and Technology Development Foundation of WuXi ( N20191002 )

METES: MR, Wi, SCERUN, SRR o S = A A E R T B WFSY . E-mail: yingluo-sky@163.com

*Corresponding author: CHEN Chen, Master, Experimentalist, College of Food Science, JiangNan University, Wuxi 214122, China. E-mail:
yingluo-sky@163.com



55 21 4

FFA, e AFLEHTEEILBCT U IR BRI 7785

the lipid fluidity of milk powder was similar. Conclusion The lipid status of infant formula currently on the market

is different from that of breast milk. Optimizing microstructure of lipid to make its status more similar to breast milk

may be an important direction of infant formula milk powder in the future.

KEY WORDS: infant formula; breast milk; lipid; microstructure; fatty acid
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Fig.l Microscopic structure of fat in 3 commercial infant formulas and human milk (the magnification of objective lensis 40x and 63, polar
lipid was labeled with Rh-DOPE)
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Fig.2 Microscopic structure of fat in 3 commercial infant formulas (the magnification of objective lens is 40x, neutral lipid was labeled with
Nile red)
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Table 1 Size of fat in 3 kinds of commercial infant formulas

H z [} AL
Dio/um  1.01£0.01, 2.74x0.04.  0.75+0.00, 4.26=0.07,
Dys/pm  3.41+0.10, 8.25+0.40,  1.63+0.10,  7.26+0.28,
Du/pm  1.41#0.02, 4.17+0.12.  0.99+£0.00,  5.55+0.09
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A EEFP<0.05), F£2. 3,

3.2 BRh & = FnBERhES LB BN E
R W& AL A FL R PO B2 R4y, BB & et B ASEL
AR B B fl bR 2 —o 3 R HINE & 8 2 45

O SCER AR B s R P Kb Z R R I S A
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Table 2 Fat content in 3 kinds of commercial infant
formulas(n=3)
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26.74+0.76° 16.27+0.42° 23.06+0.42°
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Table 3 Fatty acid composition of 3 kinds of commercial infant formulas and human milk (n=3)
H Z 5] A3

M FRE R & 5/(g/100 g) 29.89+0.17° 41.05+0.20¢ 32.65+0.03° 25.98+0.01°
C8:0 “F i 0* 0 0 0.10:£0.00°
C10:0 2R 1.37+0.00° 1.08+0.01° 1.10£0.01° 1.00£0.00°

C11:0 +— 0.01:£0.00° 0.01=0.00° 0.020.01° 0
C12:0 HH:RR 11.78+0.04¢ 8.30+0.03° 5.61+0.02° 4.15+0.01°
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C24:1 —+MUk— 2 0" 0" 0 0.33+0.00°
ZAMIAARIIR & f2/(2/100 g) 23.86+0.10° 18.91+0.07* 28.89:+0.00° 32.19+0.03¢
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Fig.3 Proportion of saturated fatty acids, monounsaturated fatty acids and
polyunsaturated fatty acids in 3 types of infant formulas and human milk
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Fig.5 Raman spectra of 3 kinds of infant formulas and human milk
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