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Lipid and Fatty Acid Composition of Korean Breast Milk
and Infant Formula

Lim, Hyeon Sook * Huh, Young Rahn
Department of Food and Nutrition, Chonnam National University, Kwangju, Korea

ABSTRACT

This study was conducted 10 compare the lipid content and fatty acid composition of the
Korean breast milk produced at 1, 2 and 3 months postpartum with the infant formula produced
in Korea. The content of total lipids of the breast milk was low compared with the other
data of Korean as well as foreign breast milk, and the content tended to reduce during the
progress ol lactation. The composition of fatty acids of the breast milk was characterized by
low saturated fatty acids(SFA) and high w3 serics of polyunsaturated fatty acids (PUFA),
especially 20 ¢ 5 and 22 : 6, so the P/S and wb/w3 ratios were high. The formulas had more
total lipids, triglycerides(TG) and phospholipids and less cholcsterol(CHOL) and free faity
acids than the breast milk. The cholesterol content of the formulas was around 50% of that
of the breast milk, so the CHOL/TG ratio was low. Although the formulas variced in fatty
acid composition, the formulas had more SFA and w6 series of PUFA, bul less monounsaturated
fatty acids and ®3 series of PUFA than the breast milk. This study shows that there are some
differences in lipid content and fatty acid composition between breast milk and infant formula.
Thercfore, further studies needed to investigate the physiological effect of this difference on
lipid metabolism of infants.

KEY WORDS : breast milk * formula - lipids - cholesterol * fatty acids.
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Table 1. Composition of lipids in the breast milk over the first 3 months of lactation
ltem Stage of lactation (Months postpartum)
1 2 3 Overall
Energy(keal/dl) 67.1£ 11.74) 59.0% 9.9 56.1%10.8" 59.6% 9.5
(52.1-92.3) (48.5—76.2) (42.0~75.8) (42.0—92.3)

Total lipids (mg/dl)

TG(mg/dl)

(% of total lipids)
PL(rmg/dl)

(% of total lipids)
CHOL(mgy/dI)

(% of total lipids)
FFA(mg/d])

(% of ol lipids)

31552+ 895.5%

(2000.0—5262.8) (1607.0—4535.3)

2757.0% 884.5%
86.8% 4.3¢
29.1+26.7¢

0.9x0.0¢
20.4:k 23 44

0.6 0.4¢
34251+ 70.6"

11.5+£5.1¢

24957+ 97464 23627+ 1072.6°
(1195.0—4219.7)

2183.2:£942.2¢ 1972.914 983 .44

86.5+ 7.1 82.2+ 6.6"
23.8£24.5% 21.5+20.1¢
0.9+ 0.0% 0.8+ 047
16.2E 14.8¢ 12,8+ 4.6¢
0.6+ 0.3% 0.6+ 0.5¢
261.2% 58.1¢ 2947+ 112.9*
114+ 39" 13.2+2.9¢

2671.2%& 8453
(1195.0—5262.8)
2504.4+ 806.0
85.6% 4.7
2461 19.5
0.9+ 0.0
16.5+12.4
0.62035
29944 63.5
11.72 9.7

1) Values are meant standard deviation of mean. Ranges are given in parentheses.

Values bearing the same superscripts are not significandy  different from those of 1,

of postpartum, respectively(p<C0.05).

2 and 3 months

Abbreviations. TG ; triglyceride, PL 3 phospholipid, CHOL : cholesterol, FFA : free fauy acid
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Table 2. Composition of hpids in the 3 formulas

Kind of formula

Item
M N P
Energy (kcal/g)" 59 58 5.8
(keal/d)? 846 831 823
Total lipidsCmg/g) 226.7 252.6 233.0
(mg/dD 5233.0 5602.0 3324.0
TG(mg/dl) 5022.5 3388.5 3097.5
(% of ol lipids) 95.6 941 933
PL(mg/dl) 42.0 413 899
(% of 1otal lipids) 1.3 12 1.2
CHOL(mg/dD) 9.6 8.8 9.1
(% of total lipids) 0.8 0.2 0.8
FFA(mg/d) 154.2 150.6 168.9
(% of total lipids) 4.8 4.2 5.1

1) Values arc based on the dry weight of formulas

2) Values are based on the volume of formulas cons-

ttuted with proper volume of water

Abbreviations. TG  wiglyceride,

PL : phospholipid,

CHOL : cholesterol, FFA ; [ree fatty acid
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Table 3. Saturated fatty acid compositon(weight 94) of the breast milk over the first 3 months of lacta-

tion
. Stage of lactation(Months postpartum)
Fauy acid
1 2 3 Overall

Saturares

80 0.01+ 0.02" 0.01x 0.01 0.01% 0.01 0.01%0.02 ( 0.00— 0.06)
100 1.21+0.46 0.95+0.23 0.89% 0.532 1.02£0.38 ( 0.35— 1.60)
12.0 7.69+ 222 7.67+£0.97 §.434 2.08 7.90+1.88 ( 5.16—13.21)
18:0 0.0540.02 0.04% 0.03 0.06+ 0.03 0.05£0.05 ( 0.00— 0.10)
14:0 719 1.55 7.85+1.68 9.15+2.47 8.00+2.07 ( 429—15.11)
15:0 0.24+ 0.08 0.22+0.09 0.26%£ 0.09 0.24£0.09 ( 0.10— 0.48)
16:0 21.30% 2.12 20,77+ 2.48 21.551 3.50 21.1412.78 (14.77—26.59)
17:0 0.26+ 0.05 0.28% 0.07 0.292% 0.07 0.28+0.06 ( 0.16— 0.41)
18:0 4.25+0.52 443+ 0.80 417075 4.29+0.70 ( 8.01— 6.25)
20:0 0.07+ 0.08 0.08x+0.08 0.09+0.09 0.08£0.08 { 0.00— 0.26)
220 0.26* 0.63 0.05£0.15 0.26x£0.74 0.1910.57 ( 0.00— 2.34)
240 1.06X 0.89 1.22+1.26 1.01£1.05 1.10+1.08 ( 0.00— 3.51)
Total 45.60t 4.85 43.56+ 4.66 46.09L 7.84 4429+ 5.76 (30.08—57.57)

1) Values are mcant standard deviation of mean. Ranges are given in parentheses
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Table 4. Unsaturated fatty acid composition(weight %) of the breast milk over the first 3 months of lacta-

tion
. Stage of lactation (Months postpartum)
Farty acid
1 3 Overal
Monounsaturates
1411 0.22+0.12! 0.20=+ 0.08 0.194 0.09 021£0.10 ( 0.05— 0.41)
16:1 3.82+0.80 3.70£ 0.89 .95+ 0.73 %811 082 ( 2.08— 5.92)
17:1 0.26+0.05 0431043 0.27%£0.07 0.82+0.26 ( 0.13—~ 1.69)
1811 24,73+ 5.19 25191 2.72 23.641+ 2.37 24.55+ 2.88 (19.80—29.92)
201 0.371£0.23 0.45%0.27 0.551+0.53 0.45+0.36 ( 0.00— 1.96)
241 512+ 2.63 422+ 1.84 8.74+272 4.40+249 ( 0.97—10.63)
Total monounsaturates
3451+ 4.17 34181 2.89 %2.30£1.95  38.74%3.34 (23.38—36.83)
Polyunsaturates
@6 scrics
18.2 12.01+ 2.55 12.73£ 249 12.61£3.75 1243+ 296 ( 6.11—22.27)
18:3 0.07% 0.06 0.09% 0.06 0.141% 0.04 0.10+ 0.06 ( 0.00— 0.22)
20:2 0.33%0.17 0.37+£0.12 0.33£0.15 0.85+0.15 ( 0.00~ 0.72)
2005 0.55+0.18 0.51+0.14 047+ 0.06 0.51%£0.14 ( 0.32— 0.93)
20:4 0.69% 0.24 0.70x0.17 0.66x 0.25 0.69+0.22 ( 0.31— 1.18)
sub-total 13.64+2.78 1440+ 2.33 1421£4.16 14.07£8.16 ( 6.76-30.82)
w3 series
18:3 1.16%0.46 1.57£0.27 1.66% 1.44 1.3810.87 ( 0.42— 5.42)
184 0.05% 0.08 0.06x 0.08 0.10+0.10 0.07£0.09 ( 0.00— 0.26)
204 0.09+£0.13 0.38+0.36 0.25+0.21 0.23+0.27 ( 0.00— 1.13)
2075 048x0.58 0.55+ 0.45 0.65+ 0.53 0.56+ 0.46 ( 0.00— 1.64)
226 3.97X 2.41 2,497+ (.83 2.68+ 1.97 3.07£2.00 ( 0.48—10.47)
sub-total 5.65+ 2.39 441+ 1.54 509+ 2.85 50712354 ( 1.85—12.59)
Total polyunsaturates
19.294 2.94 18.81L2.60 19.30x£ 6.51 19.18+4.17 (12.20--385.20)
Total unsaturates 53.80% 4.96 52.99+ 5.67 51601690  52.87% 534 (40.66—65.61)

1) Values are meant standard deviation of mean. Ranges are given in parentheses
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Table 5. The ratio of P/S, w6/w3 and 18:2w6/18:3w5 of the breast milk and the 3 formulas

Breast milk{Months postpartum)

Kind of formula

1 2 3 Overall!? M N P
P/ 0.45+0.100  0.45%0.09 0.46+ 0.26 0.46+ 0.16 0.30 0.30 0.50
w6/w3 5671271 5.25+1.22 3.86+ 3.10 5.50+1.51 8.32 29.73 4.16
18 1 2w6/18 © 3mw3 11.98+2.17 9.51+£2.19 10.14£3.36 10.54+1.89 16.34 2848 16.02

1) Valucs are meant standard deviation of mean

Abbreviation. P/§ i polyunsaturates/saturates, ©6/w3 1 @6 series fatty acids/ w3 series fatty acids

soroem, 1611, 18:1 2 2411 Tk 90503 2
22:6w3 ol Wek7] qjEolu) PAE Y A=
Bfol vlete 12:0 FHL EUT 181206 FHL
Egoy Az 2R A4 244 248
oy Al = 9400, 2000 B 2014w6-2 3E 2
ZABF BEFA A A &k 20017 18306
E PAIZ A, 20! 3067 2276032 NA)ZA], 2004
w3S MIA NAFANA HAEHA gt
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w252 Atk F, 199130 By HE 3 5199
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Table 6. Saturated fatty acid composition(weight 95
of the 3 formulas

Farty acid M N P
* B treast mik st 1 mo Saturates

60 B treast mik at 2 mo 8:0 1.78 2.15 0.77
N N7 o i 3 e 10:0 2.53 2.66 2.29
2 o os 12:0 15.09 15.77 2.65
404 B} Pormuls 1310 0.09 0.08 0.13
304 1420 8.84 8.55 7.66
5 15:0 0.33 0.35 0.74
201 £ 16:0 20.54 19.01 92.95
1o 5 17:0 0.22 0.94 0.44
= 18:0 5.32 588 7.56
0 = oA 3 2010 0.20 0.18 0.15
Fig. 1. Percentages of saturates, monounsaturates and 22:0 0.56 1.91 0.58

polyunsaturates of the breast milks and the 3 2¢.0 - - -
formulas. Total 55.10 56.71 45.17
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e Table 7. Unsaturated fatty acid composition(weight
25 %) of the 3 formulas
20 Faty acid M N P
Monounsaturates
194 s; 1471 0.25 0.21 0.66
sg 16:1 0.56 051  1.40
104 §§ 17:1 010 009 020
§5 3 1871 19.09 1818 21.06
* §§ = g 2071 015 014 —
N NE HNE g 241 177 143 3.08
12:0 14:0 1650 1810 Total monounsaturates
- SFA 2192 20.56 26.35
20 Polvunsaturdtes
wb scrics
1822 14.54 1196 17.94
1813 0.19 0.39 -
20:2 - - -
20:% 0.15 - 0.09
20:4 0.12 4.30 0.20
sub-total 1498 16.65 18.23
w3 series
18.3 0.89 0.42 1.12
(%) MUFA 18:4 0.14 0.14 0.30
20 B treast mik at 1 ma 204 B B B
3 e o 2 2075 - - 041
154 [ breast mik at 3 ma 226 0.77 2.55
Moz sub-total 180  0.56  4.38
104 :115;:1\.:: Total polyunsaturates
16.78 17.21 22.61
o Total unsaturates 38.70 3777 48.96
. A o - %LE EI® WEe B 97 239 iz 2
WiSwe M Ees  zio s Agre] AAARA A FFol gaHSITh SN
AFe vl B2 2hs) 2D o) FR P
Fig. 2. Percentages of major fatty acids of the breast S AES Holm 9= Fi A wAld &
milks and the 3 formulas. _ - )
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