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ABSTRACT

Purpose: This study was conducted to examine the concentration of nutrients in transitional breast milk from Korean
lactating mothers and to evaluate daily intakes of their infants based on the Dietary Reference Intakes for Koreans 2010
(KDRIs 2010). Methods: Breast milk samples were collected at 5~15 days postpartum from 100 healthy lactating Korean
mothers, Macro— and micro—nutrients, and immunoglobulin (Igs) concentrations in breast milk were analyzed, Results: The
mean energy, protein, fat, and carbohydrate concentrations in breast milk were 59.99 + 8.01 kcal/dL, 1.47 = 0.27 g/dL,
2.88 + 0.89 g/dL, and 6,72 = 0.22 g/dL. The mean linoleic acid (LA), a—linolenic acid (ALA), arachidonic acid (AA), and
docosahexaenoic acid (DHA) concentrations were 181,44 = 96,41 mg/dL, 2815 + 8.89 mg/dL, 5.67 = 1,86 mg/dL, and
5.74 £ 257 mg/dL. The mean vitamin A, vitamin D, vitamin E, vitamin B, vitamin B,, vitamin By,, and folate concentrations
were 2,75 + 175 ug/dL, 2.31 £ 112 ng/dL, 0.74 £ 1,54 mg/dL, 3,02 *+ 1,84 mg/dL, 7.51 = 20.96 ug/dL, 61.78 + 26,78
ug/dL, 63.71 = 27,19 ng/dL, and 0,52 * 0.26 pg/dL. The mean concentrations of calcium, iron, potassium, sodium, zinc,
and copper were 20.71 = 3.34 mg/dL, 0.59 = 0.86 mg/dL, 66.71 = 10.35 mg/dL, 27,72 + 10,16 mg/dL, 0.44 = 0.41 mg/
dL, and 70.48 £ 30.41 pug/dL. The mean IgA and total IgE concentrations were 61,85 + 31,97 mg/dL and 235,00 = 93.00
IU/dL. The estimated daily intakes of infants for protein, vitamin D, vitamin E, vitamin B,, vitamin By, iron, potassium,
sodium, zinc, and copper were sufficient compared to KDRIs 2010 adjusted by transitory milk intakes, The estimated infants'
intakes of energy, fat, carbohydrate, vitamin A, vitamin C, vitamin B;, folate, and calcium did not meet KDRIs 2010 adjusted
by transitory milk intakes. Conclusion: In general most estimated nutrient intakes of Korean breast—fed infants in transitory
breast milk were sufficient, however some nutrient intakes were not sufficient based on KDRIs 2010, These results warrant
conduct of future studies for investigation of important dietary factors associated with nutrients in breast milk to improve the
quality of breast milk, which may contribute to understanding nutrition in early life and promoting growth and development
of breast—fed infants,
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Table 1. General characteristics of the subjects and their baby (n
=100)

Mothers

Age (years) 32.01+4.08"
Height (cm) 161.93+4.79
Present weight (kg) 60.34+£8.17
Prepregnancy weight (kg) 52.64+8.75
Parturiency weight (kg) 65.92+8.17
BMI? (kg/m?) 23.00+2.80
Weight gain in pregnancy (kg) 13.28 +50.29
Weight loss after delivery (kg) 5.57 £2.26
Education level

High school or less 2(2.0)%

College or more 98 (98.0)
Employed status

Employed 37 (37.0)

Unemployed 63 (63.0)
Income level (won)

Under 3,000,000 46 (46.0)

3,000,000 ~ 5,000,000 31 (31.0)

Over 5,000,000 won 23 (23.0)
Supplement in pregnancy

Yes 83 (83.0)

No 17 (17.0)
Smoking before pregnancy

Yes 11(11.0)

No 89 (89.0)
Drinking in pregnancy

Yes 14 (14.0)

No 86 (86.0)

Newborn infants

Age (days) 11.19+£2.85
Sex

Male 51(51.0)

Female 49 (49.0)
Birth weight (kg) 3.17+£0.43
Parity parous

Prime 81 (81.0)

Multi 19 (19.0)
Parturition

Natural 74 (74.0)

Cesarean 26 (26.0)

1) Values are Mean £ SD.  2) BMI: Body Mass Index  3) Values

are N (%).  4) Supplement: mineral supplement
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Table 2. Instrumental conditions and parameters for vitamin analysis in human milk

Subject Vitamin A & E Vitamin C Vitamin B, Vitamin B,
Analyzer
Model 1260 series
Company Agilent
Manufacturing country Germany
Parameters
Method HPLC HPLC HPLC HPLC
Injection Volume 50 uL 20 uL 50 puL 50 pL
Flow rate 1.5 mL/min 1.0 mL/min 1.5 mL/min 1.5 mL/min
Detector UV Detector UV Detector Fluorescence Fluorescence
Wavelength 325 nm after 3.5 min 295 nm UV 254 nm EX 367 nm, EM 435 nm E 465 nm, EM 525 nm

2R 42 24 Znt

T 10078 o2 3G S4F § 5~159 Aol
o] o3& W ol A, ghpslE, Tl Z]u, HIERT A, H]
el D, HlEF E, BlEN] C, HIER] B, HIE] B,, HIE}
9 B, 94 24, A, ZE, UEF, ok, 78], Ak E
=t FEdlt, olglE4t, DHA) 183l WEER]
IgA, & IgE9] &3-S B3} 71 A3}= Table 4] A4
=g

25 U oA FEE 59.99 + 8.01 keal/dLo|le
42.00~89.00 kcal/dLe] 9] S VFeRATE =f-9o] dhal A o

Table 3. Instrumental conditions parameters for copper and zinc
analysis in human milk

Subject Cu n
Analyzer
Model NexION 350D
Company Perkin Elmer
Manufacturing country USA
Parameters & condition
Method ICP-mass ICP-mass
Preprocessing Microwave Microwave
Mass Deflect voltage -12V
Forward: 1.1 KW
R.f.oower
Reflected: <3W
Inductively coupled o 15U
plasma lasma argon: 15 L/min
Gas Fowrates  Nebulizer argon: 0.87 L/min
Auxiliary argon: 0.9 L/min
Sampling cone Nikel 1.0 mm
Skimmer cone Nikel 0.9 mm
Interface X i
Hyper Skimmer cone Nikel 1.0 mm
lon sampling depth 8mm
Sccanning mode Auto
Dwell time 330 msec
Number of replicates 3
Spectrometer
30sec 30sec
10.3sec 10.3sec
150sec 150sec

EEE 1.47 £ 0.27 g/dLo|Rlal 9= 0.80~2.20 g/dLo]
Ak B0 A FEE 2.88 + 0.89 g/dLo] o 1.00~
6.20 g/dL Atelol] At APBAte] A 0-6 AFe] 2=
ik olglpEale] e 717} 181.44 + 96.41 mg/dL,
28.15 £ 8.89 mg/dLo| AL, 0-3 A9 <] )= AL, DHAS]
= 7212} 5.67 + 1.86 mg/dL, 5.74 +2.57 mg/dLO.Z 1}
ERdt}. 88159 EEE 6.72 + 0.22 g/dLo]Rlom W

Table 4. Concentration of nutrients in human milk (n=100)

Nutrient Mean +SD Range
Energy (kcal/dL) 59.99+8.01" 42.00 ~ 89.002
Protein (g/dlL) 1.47 £0.27 0.80~2.20
Carbohydrate (g/dlL) 6.72+0.22 590~7.10
Fat (g/dl) 2.88+0.89 1.00~6.20
LAY (mg/dlL) 181.44 £96.41 72.50 ~ 643.50
ALAY (mg/dl) 28.15+8.89 4.80~ 63.20
AA% (mg/dL) 5.67+1.86 2.80~11.60
DHA® (mg/dlL) 5.74+2.57 1.70~18.10
Vitamin A (ug/dL) 2.75+1.75 0.002~ 8.42
Vitamin D (ug/dL) 231+1.12 0.88~8.20
Vitamin E (mg/dL) 0.74+1.54 0.05~10.80
Vitamin C (mg/dlL) 3.02+1.84 0.03~9.10
Vitamin B (ug/dL) 7.51+£20.96 0.05~85.74
Vitamin B, (ug/dL) 61.78+26.78 0.05~ 135.44
Vitamin B, (ng/dL) 63.71+27.19 0.21~1.94
Folate (ug/dL) 0.52+0.26 0.03~ 1.46
Calcium (mg/dL) 20.71 £3.34 9.60 ~ 25.80
Iron (mg/dlL) 0.59+0.86 0.005 ~ 3.4
Potassium (mg/dlL) 66.71+10.35 19.40 ~ 98.50
Sodium (mg/dlL) 27.72+10.16 3.00~71.30
Zinc (mg/dL) 0.44+0.41 0.08~3.11
Copyper (ug/dL) 70.48 + 30.41 0.50 ~ 233.40
IgA”) (mg/dL) 61.85+31.97 17.50 ~ 262.60
Total IgE® (1U/dL) 235+93 140 ~ 600
1) Values are Mean +=SD.  2) Min~Max  3) LA: Linoleic acid

4) ALA: a-Linolenic acid  5) AA: Arachidonic acid  6) DHA: Do-
cosahexaenoic acid  7) IgA: immunoglobulin A 8) IgE: immu-
noglobulin E
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AT M= 9.60~25.80 mg/dLOE VERtoW w& &
Ho] F== 0.59 £ 0.86 mg/dLe]a 1 HE= 0.005~
3.4 mg/dLe|AT}. ZHE-2 11§57} 66.71 £ 10.35 mg/dL
o]0 19.40~98.50 mg/dLe] W& VERtow Bf &
UEFS 71 557} 27.72 £ 10.16 mg/dLo]|laL, HME
3.00~71.30 mg/dLo]ie}. ofdw} FEjo] B & T
0.44 + 0.41 mg/dL, 70.48 + 30.41 pg/dLo] L, 1

7Yz} 0.08~3.11 mg/dL, 0.50~233.40 pg/dLo] it} WA

Q1 1gAS] B & FEE 61.85 + 31.97 mg/dLolgla
W9 17.50~262.60 mg/dLE EA5 00, F IgES]
T 235 4 0.93 [U/ALO| 1L 140~600 1U/ALS] M2
Ho.
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Jole] F oUA] AHF FHHEE 309.0~319.2 kealo]
Ao, o= 2010 =}l FFEFHATIEANA AXIS
0~5704 Fole] A FEAFHZ] 550 keal®] 56.2~
58.0%¢°l B3t H oL, o]BF HHAZ kst A7) 81.8%
Atk ool 3k Tl AHHS 7.6~7.8 g= FHEHA
©m 2010 KDIS| @ FEAFHERI 9.5 g9 79.7~
82.4%°) sFE Ao, o7 AdH = kst A7} 116.1%
Atk BAE T3 Fote] sk vrskEe] AR 34.6
~35.7 g2 AT 5= AL o] AL 2010 =91 J U

FH71E SEAF ] 55 29 62.9~64.9%01 siFH oL

Table 5. Daily human milk intakes estimation of infant and comparison with KDRI' (n = 100)

Nutrient Daily intake estimation? AR in KDRI %Alin KDRI Adjusted %Alin KDRI
Energy (g/day) 309.0~319.2 550" 56.2"~58.0 81.8
Protein (g/day) 7.6~7.8 9.5 79.7 ~82.4 116.1
Carbohydrate (g/day) 34.6~35.7 55 62.9 ~ 64.9 91.6
Fat (g/day) 149~153 25 59.4~61.4 85.6
Vitamin A (ug/day) 141.7 ~ 146.3 300 47.2~48.8 68.8
Vitamin D (ug/day) 11.9~123 5 237.9 ~245.7 346.4
Vitamin E (mg/day) 38~39 3 126.6 ~130.8 184.3
Vitamin C (mg/day) 15.6~16.1 35 445~ 459 64.8
Vitamin B, (ug/day) 38.7 ~ 40.0 200 19.4~20.0 28.2
Vitamin B, (ug/day) 318.2~328.7 300 106.1~109.6 154.5
Vitamin By, (ng/day) 328.4~339.3 300 109.5~113.1 159.4
Folate (ng/day) 26.6~27.5 65 40.9~42.3 59.6
Calcium (mg/day) 106.6~110.2 200 53.3~55.1 77.7
Iron (mg/day) 0.3~03 0.3 100.7 ~ 104.0 146.7
Potassium (mg/day) 343.6 ~ 354.9 400 85.9~88.7 125.1
Sodium (mg/day) 142.8~147.5 120 119.0~1229 173.3
Zinc (mg/day) 2.3~2.4 1.7 134.5~138.9 195.9
Copyper (ug/day) 362.8~374.7 230 157.7 ~162.9 229.7

1) KDRI: Korean Dietary Reference Intakes 2010 for 0~5 month infants regarding 750 mL as daily milk intake
milk was estimated based on transitional milk intake of 515~532 mL/day.

KDRI: considered 515 mL daily tansitional milk intake
*EER: Estimated Energy Requirements by KDRIs 2010

2) Daily intake of fransitory

3) Al: Adequate Intake by KDRIs 2010 4) Adjusted %Alin
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Table 6. Comparison of nutrients levels in human milk during transitory (5 ~

Zro.
O 1

717k &
FHoll w2 S

re J

et

ek, B ) BrsEe

& o] feolus

HWE A8t Bl 31 A3 54

4.6 g % o] f AFFO
1 FRAHT 91.6%2

ZA% 20104 g2l
S VISsle] e A
njare] A A8 a2 fFe £
ZJo)2 Holx| okl mA o] JokatElel &A1 A
37 ix] o AAH3} =L SX|3F

: J

¢

tha B v} QOB E o A7)t AL Gote] §
t}o] Hjeke m7) B

BE5A Qe A0 o5 B 5 9

15 days after parturition) in referred similar Korean study

Reference Numper of Sfogg of Nutrients
subjects lactation
Energy & Macro nutrients Energy (kcal/dL) Protein (g/dL) Fat (g/dL)  Carbohydrate (g/dL)
Bae et al., 2004 6 7 ~10day 0.7 2.00
Kim and Lee, 2002 16 15 day 64.2 1.48 3.46 6.6*
Leeetal, 1997 42 7 day 2.52
38 14 day 2.87
Lee etal., 1997 6~10day 65.26
Choi and Kim, 1997 23 15 days 1.31 3.29 6.46*
Moon et al., 1993 7 day 59.10 1.95 2.89 6.51*
14 day 68.59 1.79 2.93 7.14*
Choietal., 1991 12 7 day 1.99
17 14 day 3.27
Choue et al., 1980 14 7 ~28 day 4.91
Present study 100 5~15day 59.99 1.47 2.88 6.72
Vitamins Vitamin A (ug/dL) Vitamin E (mg/dL)
Kim et al., 2004 20 5~10day 7.83
Kim et al., 2003 27 5~10day 6.57
Lee and Kim, 1995 25 7 day 9.49
31 10 day 8.05
31 15 day 6.73
Lee and Kim 1998 33 15 day 0.54
26 7 day 0.65
Moon et al., 1993 26 14 day 0.42
Present study 100 5~15day 2.75 0.74
Minerals Calcium (mg/dL) Iron (mg/dL) Zinc (mg/dL) Copper (mg/dL)
Kwon et al., 2004 33 6~10day 24.52 0.87 0.29
Kim et al., 2004 12 7 ~15day 0.48 0.37 0.43
Lee et al., 2000 33 15day 0.39 0.61
Yang et al., 1995 15 7 day 0.42
Yoon et al., 1991 13 6~10day 23.67
Choietal., 1991 11 7 day 0.31 0.35 0.34
17 14 day 0.28 0.34 0.32
Present study 100 5~15day 20.71 0.59 0.44 0.71
Immunoglobulins IgAY (mg/dlL)
Kwon et al., 2004 33 6~10day 87
Bae et al., 2004 6 7~10day 17*
Kim et al., 1994 72 7 ~14day 17*
Present study 100 5~15day 62

1) IgA: immunoglobulin A
*lactose concentration in breast milk
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