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Comparison of Mineral Contents in Colostrum of the Mothers with Fullterm,
Preterm Delivery and Pregnancy Induced Hypertension*
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Department of Food and Nutrition, Sungshin Women's University, Seoul 136-742, Korea

ABSTRACT

This study was carried out to evaluate the minerals and trace elements contents in colostrum milk produced from 30 normal
healthy mothers delivery at term, 10 mothers delivery preterm and 8 pregnancy induced hypertensive mothers(PIH) and to
investigate the relationship between maternal minerals intakes during pregnancy and milk contents of minerals. Five minerals(Na, K,
Ca, P, Mg) and three trace elements(Fe, Zn, Cu) in colostrum were determined by ICP-AES and maternal dietary intakes during
pregnancy were estimated by semiquantitative frequency questionnaire. Maternal dietary intakes of three groups during pregnancy
were below the recommended allowances except protein and phosphorus. The overall mean nutrients intakes of mothers delivered
preterm were the lowest among three study groups, especially phosphorus and sodium intakes of preterm mothers were significantly
lower than those of normal term mothers(p < 0.05). Dietary intakes of mothers with pregnancy induced hypertension were similar
to those of normal term mothers except calcium intake of pregnancy induced hypertensive mother was the lowest among three groups.
While potassium and phosphorus concentrations in preterm colostrum were significantly lower than those of term milk(p < 0.05), iron
contents of colostrum in preterm and PIH groups were significantly higher than term milk respectively(p < 0.05). The other
minerals concentrations of colostrum produced by the preterm mothers tended to be lower than term milk. There were not
significant reladonships between maternal dietary intakes of minerals during pregnancy and the corresponding mineral levels of
colostrum of three groups of mothers except that Pearson correlation coefficient showed positive significant relationships between
the calcum intakes of PIH mothers and the colostrum milk calcium levels. These results suggest that preterm milk might be
insufficient for the mineral nutrition of preterm infants in considering of the poor tissue storage of minerals and catch-up growth of
preterm infants. (Korean J Nutrition 34(6) : 656~ 663, 2001)
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Table 1. Analytical conditions of ICP-AES”
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250 Frda vEda B AxEs FAHeR 3§
qem g AF. UEF, <, nhadlg, &, o, TEe
ICP-AES(Inductively coupled plasma atomic emision
spectropotometer) & ©]83t @ FA3Act. E3
A& ALY ZHLE 1TMQOYEE Hol2yon,
71e} Aukroke EFAloRS AMEEIRTE o] W AMER %
A7) 10% HNO& ol 3 g v Ao %
B2 A3l go| 242 39 o) A A& A3 A}
g3t Zh 940 ZFEA9] FE= 0.1, 1, 10 ppm
2 ZAEe 38E o] &3 PEFAE s B4
o} AEEHLE FFEEA] FE FYsA Mt 34
3193, o] o ICP-AES 253702 Table 13 2t}

3. gMR9 JYL HAT TN

Jal717bE BAlY A HIANE B9 AN
A deg B3 WRF UERA (semiquantitative
food frequency questionnaire)g ©)-&3tgdch RS
ANA 7 HHz AoldF Wil g A7 s &
Hylo] A o} # Ao FPAANEH JAF-EA
e d A7V E Fastn, 8~10709 A= 20 71zt
Teke] a2l AAIH L7} o) FojRofst B AT &
A& aeiste] v Qe 2ApHo] B Aol 7P A §et
i g

AEAA 2AEAE S99 1000 AHEAFH 77
el 78 FUAEFE 13 F 106F/FE ol 55
F& AAIEI A, A Jal7|e] AN EE & 10783
of AAEAY. & i 33, 23], 13], W5 5~63], 3~4
3], 1~23], vid 2~33], 13], Al 1~23])9 A3 A4H
82 &g TR TR ARG HEA AH
AR E A8 AFERY, A7 2 AEFS 549 ¥
FARE AFREIY. FAME bt B QoA s
Fortrans ©| 83t 22 I19& Z3) 7} dYas] AHFS
ekt

Na K Ca P Mg Fe Cu Zn
Power 1 Kw for aqueous
Neburizer pressure 3.5 bars for meinhard type C
Aerosol flow rate 0.3 U/min
Shealth gas flow 0.3 L/min
Cooling gas 12 L/min
Wavelength (nm) 588.995 766.490 393.366 213.618 279.553 213.856 324.754 238.204

1} Inductively coupled plasma atomic emision spectropotometer
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Table 2. Daily nutrient intakes of the mothers during pregnancy
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Al 2% AREol EHE 279 YEEH ZEFFLS
Table 33 2t A% 77| A2 2fu) UEF T
(meq/l) 13.96~72.232.2 M7 33.65%2W, =7}
U PTY 2fd HEE FF2 14.72~78.5622 H
T 33.21°13, PIH AR ZfrolX = 18.78~49.62%

Normal term(n = 27)" Preterm(n = 9) PIH4)(n = 8)

Energy(kcal) 21323 + 467.0°91)" 1748.6 + 581.6(74) 1957.0 + 446.4(83)
Protein(g) 799 £ 29.5(114) 63.7 + 37.2091) 67.8 + 42.0(82)
Sodium(mg) 2378.8 + 1203.4 1525.8 £ 634.1* 2245.1 +1090.1
Potassium(mg) 22788 + 5838 1599.7 + 1061.4 16003 + 981.6
Na/XK 10 £ 05 11+ 03 1.7 + 1.2
Calcium(mg) 664.3 + 255.3(66) 5747 + 419.9(57) 5009 + 332.0(50)
Phosphorus(mg) 1261.6 + 371.3(126) 907.1 + 314.2*91) 1023.0 £ 573.1(102)
Caf® 05 + 01 06 + 02 05 £+ 041
Zinc(mg) 94 + 3.2(71) 79 £ 4.9(60) 76 +  2.2(58)
fron(mg) 13.8 + 5.9(58) 96 +  4.6(40) 10.7 + 7.0(45)

1) Number of subjects 2) Mean + SD

3) % RDA 4) Pregnancy induced hypertensive pregnant

* : Significantly different from normal term group at p < 0.05
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Table 3. Sodium and potassium concentrations in colostrum

Normal term(n = 30)" Preterm{n = 10) PIH (n = 8)
Na(meg/!) 33.65 + 15.40” 33.21 + 17.40 29.83 + 11.31
Kimeg/l) 2138+ 295 19.26 £ 1.97* 2096 + 238
Na/K 165+ 092 173+ 085 140 + 042
1) Number of subjects 2) Mean + SD
3) Pregnancy induced hypertensive pregnant * : Significantly different from normal term group at p < 0.05

Table 4. Calcium, phosphorus and magnesium concentrations in colostrum

+1)

Normal term(n = 30) Preterm(n = 10) PIHYn = 8)
Ca(mg/dl) 26.99 + 6.80” 23.62 + 4.88 25.86 + 5.02
P(mg/dl) 11.60 + 2.41 9.89 -+ 1.96* 11.03 £ 2.37
Mg(mg/d)) 228 + 0.43 1.95 £ 0.42 2224+ 042
Ca/p 236+ 0.97 2.43 = 0.51 244 £ 0.66
1) Number of subjects 2) Mean *+ SD
3) Pregnancy induced hypertensive pregnant * - Significantly different from normal term group at p < 0.05

= W 208301000, 187 HEE SRR foldel g f5o YERD 28 BEn A4 W] Ay §29
Hol7h AT Al 18 AuBe 24 HE 2E RS smeb: $o17e) Aols} gl Ao ek},
( Y ZFZ} 21.38, 19.26 2 20.960.58 FALR S5 2
5 ffélii Wl Al 28l 5T fedon lu: 2) a8, AR I8
O - 576 W PRt A A5 ey
o Hobe] =AD & FAol o
Akp < 0.05) 7t TEH 2pel U ng pre u oDl 4 dobel FAu 2 | 247152 A

).

22 140~17302 949 Aolsh vhehka gpgpey, A oo TR UhaEe) il RE A
¥ A T B Wl e 2 2 9] RS S S PIH A frael Yt Y
ges w mas mers Abze] Toh PTOIA EAl # Fev(mg/d) zZHz} 26.99, 23.62 2 2586013101,
ZAR 2§79 9 FxE(mg/d) 9.988 AA wr] i

BEx GJ%L— vl wg 4He] AR E JFE 2P
(T : 26meq/1. PT: 29meq/1)§.‘1} B Edn By
gzt 5o #4E v olg A 24)9} AR o]
KAk 19953 % ©] § 25'01 G2 veh A4 gky) bR 2
ARl fFoA EARud YEH(T: 28meg/l, PT:

38.7meq/D) 3 ZE5Z(T : 23meq/l, PT : 20meq/1) B0}
9t & d7odMe A ) AR 2R £F
Ul HEF %7} FABF AN Gross 573 Lemons 5%

PIH AtE9] Z2fw Bt 59 11.603 11.0381} ok
th 3 A 2F Akl 2fU vkl FEE(mg/dD #
7 1.95~ 228F' ZAT §-=ol 4] 71 wgkom o] AAk
#h7] AR f5e) FESE F) 4R Ael7h alrkp < 0.05).

oA Mg PT AR A Aujo A 552 B o 1A
e} zro] Aef| 7ol wWE 26U ZE Hro HEls o
34 B ot Dewey® Lonnerdal™e PTe Zg3t

w

¢lo] B}k QL0 O W 713 R oo
& PTolN UEF 557} fo80% ¥kee 1w 1seln ;ﬂj ;LTC’“ff‘E} _‘kv 1 i;ﬁlﬁiw o
Sann § ¥ 1§7 A sEel Ao} YA M BN o) e
\ 5 <le) Hl&S 1§ ME fHASIT ohadlge) A9
J_tf_ u}’ %lr/]' L}‘E'ﬁ“”‘]’ %}"ﬂ"\‘: 2}7}_ "‘]EQ‘]Q}]J’}' L’qu/} T 53_ I_Loﬂ}\_] Iem - 22)-4 OZ‘-ZF—@J,}-Q} 71_01 Za)7 ©
B asiAeA. Jobh sk sl asga 2y e 0 SRR T B T
oF HZeHA IS ofof ahvl, Al dshd 23k A :4;4 xﬂ; AR 8ol A E.E}e;ﬂ 24w u}tgLoTri 4:
A ot} A AL+ 71 el ool & aurke o T T TR T T

pel hy ‘ =3 LIS | g = cL- hal

4ol ANH7IE el dwHoZ Bt AT 6)
274 Golel A4 $83) F3aT DA 2o

O

L7 AAHog B o AR} Bug 269 vhek

O

T 2AoRe A9 YER wiol vgaie) 2 el |10 BoC BH RN RS R Tt e 3
@eod el PTS A S5l we Ago] geusy TSR Eieh EE vigelel M 4ua e fsiie gl
. T A dorz el FAH: A2 BEY Qg e A

RHIYE s 2Abole] Aol AUYEFEToIL A - :
2EUZF e P HsTol 29 9 5 ol A ) ‘59@5}*— AZE A" Ziegler §72 I Ho}
. S 7hEASE 2R e $EE AT lked shFol 247t

A Hol WREh= A vt 3 PIH At #



660/ At m o} v ¥f Atne] 2f 714 g

100~130mg¥} 64~78mg2& AA] & v} gl B 79
ZAotEo] AF 1kg?d FF S 3HF 200 mIAE A3
A Zadt A9 HADS 7+ 46mg/kgd 20mg/kgo.2
FA Ao o9 2 HHFE wlof 239 Ux 5
s A2 e Folnw Zilole] W Ugols 25
Tl Abg At mebd BRGGE sk Aol Al Y
ojuf FUAT T YA 54 A it & A3} 2
#9 = vl F 37 5 oA s RasEda” Sen-
terre 52 TEWS oslr] HEA EH 100mliY
Imgd & BE5T AL AGsA. 18y Lindroth 5
e 1.5kg vlukel ZAtolal A 4% 100 mlY 11mgé <
B30k we] Fridshs 44d3ix Rty Rust
on Ziegler % Senterre 5 EH9YE
At A #F 100 ml 2 51~71mg, <! 28~56mg
B3 AL A E et
PIH 229 2/ 2+, Q1 2 vtads g5 A4 ¢
7] AR} 2Hu T} w9 RARIAT. PIHe] #HeEla
Qo] BRshAl HEE) A= FAWN ZEoiate] W]
FbgoE AL & A Jut dIgstzAllME
Zrgd 3o PIH 22k 99 4a3a8A7 doka AA)H
AL 10th YA 2L uHEH PARAA LR Fol
A2 AFE D ok ZrTiabet BEE Poje) RHadA
32&3 eyl D 4 #Eole FEE A E4%
Seely 59 A7 B PIH Z4¢ Ad #A$ A4
JARHT Y RM T2 EE B} 1,
25-(OH), DS} Zfole B&EE
o5& HEtYl D B% AM3te 2elAM e Ze FTE W
oy ) Zg o H3le} PIHY 45 2
#9] & wjd oAl 5 AW ZE B FNE xH s
A gz g3ks FUta A v et

A vidlaE 8ehRAd Fodhs Fr|E2 g8A
glow ¥ ulavig AY $2AM PIHS Auks B4 =
s, dn, B3 9 AgudFe] sk 39
t}* Boston 5*'& PIH £42 249 100 9A1% 2%
o] 84 vivlw st A7 YAS FARY 1§RY
th2 wokst ke "R vladls 5T Alelo} o) A
Aol AL BFIF oY rladlg Ay TS 1A

Table 5. Iron, zinc and copper levels in colostrum

to N ¥R mp

A eksteha wssc,

FU914 02 PIH AR7} Ru18 Bae I Gl
e 477t Rud v QoiA B 4gARE Hm
RAAAR, PIHZ ZA9) 24, ohadlgistel
A = Yo}, B F FHRHA o]F
HolE JFL 4 g Ao AR

3) HE, o1 W 1

29 v|FYL S Table 59 foF310. & &
FE(ug/dl) B ] AR {594 35.37= =Ry
PIH 429 $&W F%5< 59.98011} 59.025.c}h fo) &0
2 3 3 BTG (p <0.05). Al 2F AR 24
U Het oA 3 (pg/dl) PIH AR #5904 265.542
7V wska A 9] AbRel 2AN §59 BE FEE
350~3545 M2 ARSI =3 AN v} Abe, AR
2 PIH A29 24U 97 78 5==@e/d) 22 19.
87, 23.86. 27.1622 A4 w7] AR FFAA 7HE @
A BaFol, a5 78 F93YU B zoje
ATt

B A7 A4 7] ARe 2 HE AR Fgge
35.37ng/d1Z 1990t % $eluiel Fh3te ZHolM &
MNEn®H 33ug/dla} ¥5=EQet Moon 570 BHudh
170 pg/d1gh= 2 zkel7} ALt 2ol BHag 249
AR FFE 279 olFHelA 50~100ug/dle] ¥ ¥
E o] FUu P B ¥ A9 PIH AR Z5¢] 3
T FET olE HYY EFHUL. B Ao e AR
F5Y AR Faol A4 W) AR £F FE B} 70%
7V A4 JeEhgdon Lemons 7% PTY HE & o]
Toll A B} 62~115% 74 Evkar Bk vf Qi

B AT 2R oA FEE AW BuE Y 24
o] o}l FFOEH#nrg} vgror} Ae)r)7te] WE 29
old F¥L Sann T AHe| M} o] 1FDN HE F
AVERT E3 B dAFgidate 5 78 $EE
FAFHP Bt G AFE BAFAD AR ZHolA
=2 Aol o}, Moon 57-& PTY 78 F&7} TelA
Bo} fojH o2 volvis B st}

AE, o}d H T} £ vFLLELS AL 549

Normal term(n = 30)"

Preterm(n = 10) PIHYn = 8)

Fe(pg/dD) 35.37 + 14.83” 59.98 + 11.85* 5902+ 20.03*

Zn(pg/dl) 353.98 +156.08 349.95 +189.38 265.54 +:153.54

Cu(pg/dl) 19.87+ 8.60 2386+ 6.68 2716+ 934
1) Number of subjects 2) Mean + SD

3) Pregnancy induced hypertensive pregnant

* . Significantly different from normal term group at p < 0.05
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Table 6. The correlation coefficients between mineral concentrations
in colostrum and maternal dietary intakes during pregnancy

Normal term(n = 27)”  Preterm(n = 9) PIH?(n = 8)
Ca -0.18 -0.22 0.79*
P -0.06 0.33 0.12
Na 0.02 -0.10 0.17
K 0.18 -0.11 0.55
Fe 0.07 0.09 0.12
n 0.33 -0.30 -0.18

1) Number of subjects
2) Pregnancy induced hypertensive pregnant
* : Correlation coefficient is significant at p < 0.05
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