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ABSTRACT

The purpose of this study was to evaluate the effect of maternal nutritional status and health behaviors on the con-
centrations of minerals (Zn, Fe, Ca) and the immunological substances (lactoferrin, sIgA, lysozyme) in breast milk. Bre-
ast milk was collected from 193 healthy Korean women from obstetric clinics and postpartum care centers in Seoul.: 99
colostrum (1 — 5 days postpartum), 33 transitional milk (6 — 10 days postpartum), 61 mature milk (11 — 50 days
postpartum) . The concentrations of minerals and immunological substance were highest in colostrum and decreased
with lactational period. Concentrations of Zn and Fe reduced significantly from colostrum to mature milk, however, Ca
concentration stayed constant throughout the lactational period. Contents of lactoferrin, sIgA, and lysozyme were signi-
ficantly lower in mature milk than in colostrum. Mother’s nutritional status, assessed by prepregnancy BMI, had an effect
only on colostrum, but not on transition and mature milk. Fe concentration of colostrum was significantly lower in un-
derweight (prepregnancy BMI < 18.5) than in overweight mothers (prepregnancy BMI = 23.0). Also lower tendency
was observed for sIgA and lysozyme contents, even though the difference was not statistically significant. Pregnancy
weight gain had no effect on the breast milk component. Since nutritional factors had some effect on colostrum, the
health behaviors of mothers providing colostrum were assessed. The mother’s behavior of smoking, drinking, morning
sickness, parity, disease, nutrient supplement use had no significant effect on the breast milk component, however, Zn,
sIgA, and lysozyme were the somewhat affected components by maternal health behavior. (Korean J Nutrition 37(9) :
809 ~816, 2004)
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Table 1. Concentrations of minerals and immunotogical substances in breast milk at different stages of lactation”?

Colostrum Transitional milk Mature milk

Minerais

Zn (mg/L 3.60 + 0.23 (eH)™? 292+ 021 (32)° 090+ 0.1 (34)°

Fe (mg/L 086+ 0.04 (64)° 087 + 0.04 (32)° 034 = 0.03 (39"

Ca (mg/L) 253.1 = 54 (64) 2452 = 9.6 (32 2475 5.6 (34)
Immunological substances

LF (g/L) 415+ 0.0 (99)° 284+ 008 (33)° 1.66 = 0.09 (61)°

sigA (g/L 258 £ 0.26 9N° 0.87 = 0.19 (33)° 0.09 £ 0.03 (59°

LZ (mg/L 402.90 = 16.12 (92)° 279.78 £ 22.14 (31)° 226.57 + 22.12 (55)°

1) Values are mean = SE. Colostrum; milk secreted between 1 — 5 days postpartum, Transitional milk; milk secreted between 6 — 10
days postpartum, Mature milk; milk secreted between 11 — 50 days postpartum

2) LF: lactoferrin, slgA: secretory immunoglobulin A, LZ: lysozyme

3) Means in the same row with different superscript tetters are significantly different by Duncan’s multiple range test (p <0.05)

4) Number of samples

ehgout 717t wel fejFH o g 7Adie A3 AA|§)
9th Fe ¥ %% 0.86 mg/L, 13+ 0.87 mg/L, A
24 0.34 mg/LE 289} o|8feliE e $E2 47
Aot AsfolMe Fodos Zas ojRe ¢
guete] Choi 57¢] B3t 28 0.33 mg/L, 1384 0.31
mg/L, A< 0.2 mg/L o= $97, Fransson 2%
Picciano $%20] ZAFst 289} 013849 Fe &8 05~1.0
mg/L, A% 0.2~0.5 mg/L¥R= Hlsedt gelh 2
& 2§ 2531 mg/L, o138 245.2 mg/L, A% 247.5
mg/LE FH|A)7)e)) wh o] Qlo] YA £F& AAsk
A%t ol= Ahn $¥0] ¥ =f 378.88 mg/L, ©)3}
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Table 2. Concentrations of and immunological substances in breast milkk according Yo prepregnancy BMI”

Underweight group Normal weight group Overweight group
(BMI<18.5) (18.5 < BMI<22.9) (BMI = 23.0)

Colostrum 330+ 056 (18)? 3.53 = 0.27 (40) 423+ 06301

Zn (mg/L) Transitional milk 302+ 078(3) 288 = 0.25 (24) 308 054(95H)
Mature milk 083 031(3 094 = 0.15 (24) 081+ 018(7)
Colostrum 083+ 0.08(13)* 0.81 £ 0.03 (40)° 107+ 017 (11)°

Fe (mg/L) Transitional milk 083+ 0.14(3) 0.86 = 0.05 (24) 098 = 0.04( 5
Mature milk 040+ 0.11(3) 0.33 £ 0.03 (24 038 006(7)

Colostrum 2582+ 13.2(13) 2565 £ 6.7 (40) 2386+ 12501

Ca (mg/b) Transitional mitk 2849+ 84(3 2368 = 11.1 (24) 2620+ 28.1( 5
Mature milk 256.7 £ 209 ( 3) 2496 £ 6.8 (24) 2366+ M13(D

Colostrum 427 + 027 (16) 410+ 0.4 (61 421 £ 0.16 (22)

LF (g/L) Transitional milk 276+ 007 ( 3) 282+ 0.11 (25 300+ 014(5)
Mature milk 207 = 009 (OO 1.57 £ 0.1 (41) 1.64 £ 022 (10)

Colostrum 222+ 0655 268 = 033 (61) 254 = 055 (21)

sigA (g/L) Transitional milk 204 1.67(3) 075 0.16 (25) 074+ 0.12( 5)
Mature milk 005+ 001(9 0.10 = 0.04 41 005+ 001(9

Colostrum 380.52 = 3497 (16) 399.31 + 22.37 (64) 427.99 = 30.40 (22)

1Z (mg/L) Transitional milk 399.86 + 184.83 ( 3) 261.01 £+ 18.86 (23) 294.07 £ 3053 ( 5)

Mature milk 264.13 + 81.54 (10)

229.06 + 22.87 (35) 180.30 * 46.81 (10)

1) Values are mean =+ SE
2) Number of samples

3) Means in the same row with different superscript letters are significantly different by Duncan’s multiple range test (p <0.05)
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Table 3. Concentrations of minerals and immunological substances in breast milk according to pregnancy weight gain”

Low weight gain group <11.5 kg Normal weight gain group = 11.5kg
Colostrum 3.17+ 032 (28)? 394+ 031 (36
Zn (mg/L) Transitional milk 224+ 038 ( 6) 3.08 £ 0.23 (2¢)
Mature milk 084x 01709 097 = 0.15(15)
Colostrum 0.82 = 0.06 (28) 0.89 = 0.06 (36)
Fe (mg/L) Transitional mitk 080+ 009( & 0.89 = 0.04 (26)
Mature milk 037 £ 004 (19) 0.31 = 0.05(15)
Colostrum 253.1 £ 7.1(28) 2532+ 7.9 (36)
Ca (mg/L) Transitional milk 2590+ 199 ( &) 242.1 £ 11.0 (26)
Mature milk 2512+ 7609 2429+ 82 (15)
Colostrum 410% 0.10(42) 419 £ 0.12(57)
LF (g/L) Transitional milk 280+ 010( & 285+ 0.10(27)
Mature mitk 1.59 = 0.12 (35) 1.76 = 0.13 (26)
Colostrum 245 = 0.39 (41) 2.67 £ 0.35 (56
sIgA (g/L) Transitional milk 0.62x= 026( &) 092 = 0.22 (27)
Mature milk 0.06 = 0.01 (33) 0.11 £ 0.07 (2¢)
Colostrum 402.49 = 20.19 (38) 403.19 = 23.66 (64)
LZ (mg/L) Transitional milk 285.09 = 3257 ( 6) 278.50 £ 26.58 (25)
Mature milk 241.06 + 28.14 (34) 203.11 = 36.08 (21)
1) Values are mean * SE
2) Number of samples
Table 4. Pearson'’s correlation (1) matrix of breast milk substances
n Fe Ca LF sigA w4
Colostrum
n 1 0.415** -0.004 0.235 0.052 —-0.008
Fe 1 0.240 0.278* 0.142 0211
Ca 1 0.027 0.324* 0.378**
LF 1 0.208* 0.334**
sIgA 1 0.629**
V4 1
Transmitk
n 1 0.385* 0.238 -0.376* 0.057 -0.053
Fe 1 0.133 ~0.089 0.134 0.042
Ca 1 -0.061 -0.014 0.106
LF 1 -0.002 0.122
sIgA 1 0.845**
V4 1
Mature milk
In 1 0.034 0.01 0.047 -0.258 -0.059
Fe i 0.291 0.268 -0.178 -0.301
Ca 1 0.155 -0.158 -0.045
LF 1 -0.213 —-0.055
sigA 1 0.110
Lz 1

*: p<0.05, xx: p<0.01



814 /B2 F7)1287 A EAHF

Table 5. Concentrations of minerals and immunological substance in colostrum and self-reported health behaviors of mothers”

Minerals Immunological substance
Zn (mg/L) Fe (mg/L Ca (mg/L) LF (g/L) sigA (g/L LZ (mg/L
Alcohol drinking habit
Never drinkers  3.80 + 0.38 (24)” 0.89 + 0.06 (24) 2526 + 7.7 (24) 322 £0.15(24) 140+ 0.36 (24) 302.7 + 27.5 (23)

Ever drinkers  3.53 =+ 0.30 (32)

0.95 £ 0.06 (32)

2474 + 9.1 (32)

3.25 +0.10 (33)

1.13 £0.21 (33)

303.0 £ 194 (31)

Smoking habit
Never smokers  3.77 £ 0.26 (48)

Eversmokers 2.89 £ 0.35 ( 8)

0.94 + 0.05 (48)
0.84 = 0.07 ( 8)

248.2 £ 6.9 (48)
2582 +£11.0( &

3.256 £ 0.10 (49
311 =014( 8

1.25 = 021 (49)
1.20 £ 0.61 ( 8)

295.6 = 14.9 (47)
3514744 (7

Morning sickness experience

No 3.16 £0.28 (14) 0.88 004 (14) 241,56+ 100 (14) 325+ 0.12(15) 1.14+038 (15 3193 =428 (14)

Yes 3.80 £0.30(42) 094+ 005 (42) 2523+ 7.5(42) 323 £0.11(42) 129023 (42) 297.) £ 159 (40)
Disease

No 3.81 =030 (40) 092 £0.04 (40) 2560=* 73 (40) 3.22+0.11(41) 141 £026 (41) 311.0%19.9 (41)

Yes 322+028(16) 094011 (16) 233.6*+108(16) 327 £0.11 (16) 082019 (16) 277.0x21.2 (13)
Nutrient supplement

No 3.81£055 (10) 0.86+0.88 (10) 2287 =11.5(10) 3.1 £0.20 (10) 1.21 £ 046 (10) 263.5 £ 36.6( 9

Yes 3.60 £ 0.26 (46) 094 = 0.05 (46) 2542 = 6.9 (46) 326>+ 0.09 (47) 125022 (47) 3107 £17.7 (45)
Parity

Primi-parae 3.76 £0.29 (37) 091 £0.06 (37) 2504+ 7.4(37) 32401138 1.10+022(38) 3084+ 222 (36)

Mutti-parae 3.42 = 0.40 (19) 095 =006 (19) 2481 = 11.1 (19) 323 +0.14(19) 1.53 =040 (19) 291.7 +19.0 (18)

1) Values are mean =+ SE
2) Number of samples
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