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ABSTRACT

This study was conducted to investigate the concentrations and infants' intake of sodium and potassium from human milk during
the first 5 months of lactation. The sodium concentrations of the milk during the lactation appeared 21.1, 18.1, 159, 12.4, 10.6
and 11.4mg/100g at 0.5, 1, 2, 3, 4 and 5 months of lactation respectively. The potassium concentrations of the milk were 48.5, 43,
3,40.8, 39.9, 40.5 and 38.5 respectively. Na/K ratio of the milk were 0.76, 0.75, 0.70, 0.56, 0.46 and 0.53(mEq/mEq). Sodium
intakes of breast-fed infants were 106.9, 105.6, 108.4, 90.6, 82.6 and 95.6mg,/day during the lactation. Potassium intakes of the
infants were 285.7, 276.0, 289.7, 294.6, 320.3 and 318.3mg/day. Sodium and potassium concentradons in infant formula
averaged 23.62 and 67.61mg/100g which was 1.90 and 1.69 times as those of breast milk at 3 month of lactation. Commercial
whole milks had 39.53 and 135.22mg/100g of sodium and potassium respectively which was 3.19 and 3.39 times as those of the
milk. From this study, reevaluation of sodium and potassium intakes of breast-fed infants was merited and the regulation of that
minerals in infant formula is need to lower the renal solute load of formula-fed infants. (Korean J Nutrition 34(1} : 23~-29, 2001}
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g, B8 d= AEHoz L] o {718 Bl
E FANAY 2 S B2 @717 a Beiz) Agdr
Z 8 77 3 AAERed 28 ee] 0.5~1ml A%z}
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Table 1. Instrumental conditions for sodium and potassium analysis
Sodium Potassium

AS.S. model Hitachi Z-8100 Hitachi Z-8100

Lamp current 10.0mA 10.0mA

Wavelength 589.0nm 765.5nm

PMT wvoltage 744V 744V

Slit 0.4nm 1.3nm

Flame C2H2-AIR C2H2-AIR

Feul flow(acetylene) 1.7l/min 1.9l/min

Oxidant press 160kPa 160kPa

Flow 15.0l/min 15.0l/min

Burner height 7.5mm 7.5mm
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TRV 289 UEE 52 747} 21,1, 18.1. 159,
124, 106 2 11.4mg/100go2 FF7|gtell ot 28t
A FHaste Aeiddtip < 0.05). Butte 578 £t 1.
2, 3 R 4709 2R YEF Tl 717} 5.9, 4.6, 4.7
4 4.3mEq/12tz 3lg9.2m, Picciano 7% 1, 2. 3718
ol Zk2}F 6,57, 5.26, 5.48mEq/12t . &l %717 wat 2
PSS nloy olgd ngte] B a7t ot Eslu)
Allen 57} Keenan $2% 47|70 mbd 282 UE
B2 gagttn sk Neville 572 4% 7] 1~2¥9

2iel UES Feke Wasl gl el ol & A1As)

7t Jehdcln sty ¥l Garza 592 olfE o}
HA BH2] UEF 557} base-lined| H]Ehe] 220%= &
ZHRE sl e ATEE Lee 570 oJ8lE 29
6~-1022] 27] ol&fr, B3t 11292 L 309 o|F e A%
ol YEF shao] 242t 153, 11.7 € 8.1mEq/18}5t 3k
T wet 44wtin d9es, Ahn $YE S%
25+, 4%, 125) Z}z} 251.24, 213.37 2 194 27pg/mlE 5
#71Ztel A vt 2qe] UEE $eo] hrsh) &
o}F¢l Mzhke gloty 549t} Cho 7% 7 05,1, 2 %
37€ol ZtzH 78, 73, 6.6 2 63mEg/kegS® Tf717100
w2} fro} A el ztol7} gtk syt

T/ B9 ZF S 242f 485, 43.3, 40.8,
39.9, 405 2 38.5mg/100g22 44 1Y o|F= &9
HQ zol7t glo] AAZ £FoIAT) Butte 57 B
1, 2, 3 ¢ 4789l =9 ZF §Hakol ZH2t 11.95, 11.56,
11.21 2 10.6TmEq/18t2 3t5iem, Picciano %% 1.
2, 3709 Z+zh 11.92, 10.92, 10.41lmEq/1gx 3te] 2
A= 9} vl @ate] ZHE S30)Ut). Lee 579 Bt 6~
1049 7] ol&f, B9 11~29%4 2 30Y o]F9 Ae
Froll E o] 242z} 14.2, 12.8 € 11.2mEg/12}tw 31
o9, Ahn 7% Eu 14~3093 84000 22} 11.
80 % 9.18mEq/1Z ¥F79 2& 73] v wste f4}
¥k Cho 7€ 21k 0.5 1, 2, 371 Qe 26e] 215 o)
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Table 2, Sodium and potassium contents and sodiumy/potassium({Na/K} miliequivalant ratio of human milk during the first 5 months of ac-

Months of lactation

0.5 1 2 3 4 5
Na{mg/t00g) 211 £ 92" 181 £ §.2® 159 -+ 84" 124 + 6.4 106 =+ 3.3% 114 +28°
(mEg/kg) {9.2 + 4.0 (7.9 +3.6) (69 =+ 3.7 (5.4 +2.8) (46 =+ 1.4) (50 £12)
K(mg/100g) 485 + 6.9° 433 + 68° 408 + 7.5 39.9 + 64° 405 £ 8.0° 385 +7.5°
(mEg/kg) (124 =+ 1.8) {110 +£1.79) (105 + 1.9 (102 + 1.6) (104 = 2.1} (99 19
Na/K(mEg/mEq) 0.76 + 0.41° 0.75 + 0.41° 0.70 + 042" 0.56 £ 039 046 + 0.18° 0.52 £ 0.16°

1) Values are Mean+5.0.

2} Values with the same alphabet letter{a, b, ¢ and d) in row are not significantly different at p < 0.05 by Duncan's multiple range test
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gckn stk $¥ Fly 378 £/%7 0 &858 @
Fox wHo] GERH ZHE9 ks Wal gt &
vk, £§ FRE7F Fuol Y A =i A e
& yrol AA W, YEFH TEY v A4 22
-:vl*°]?»i°“1 P 3xA AREE g 4 2R F UE

2 289 11~24mmol/l, A&FolE T~8mmol/lE
7&1"‘*1 Zgcim SgGch® ol {47 Al 74
S FR5e] 93 gldey 714 $Re gasivEd
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2. HEERR AEY FFHIA HT

259 YEFH 259 9| g W= Table 28 7
ot 259 Na/Ke 23] 777l met frelstA 7
A2zl o (p <0.05), = ML ofF= gAY Aol
7t gl & 249 JEF §5¥9 48 309 A
BAE €9 A okr = —-0.034), FreHl AH
Aol vehtA] 9tk Moon 5 o8t 4R 159
1254 Na/K9} Z3u]= 242F 1.41 2 0982 3}9{1*1}“
2 AT Hdle] £ & BT, Cho 572 F# 0.5,

1. 2, 3709l 242} 0.61, (.56, 0.58, 0.6022 4+ ]ﬂ%
2 2e £32 Jehgrt. $38 Armstrong 57 P&t
A2 FelAe) Bge WAL $ed, & F Na/K]

v go] won} Ao} jEGHoTE YAt ulA Ak A}
ole] Hete MWste W 2@svin gk Ahnd
‘Choi®el| 2l3he eSS 259 55 Abolelli ko] 4
A (r = 0.263, p=0.014)F BQIr}3 6}9\9.*’ ol F
o] oleE e Aol FH 20w §F PulE 9|5k
@7 ol g1 gon, 53 fHzAe AxT Yl
Na-K pump 73] EA3H4 gevte 423 487
7} ql7] Bl FFNA LERE F o] Alole] ope] Aa
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DRE §0 FoY 1Y YERY URY HAT

odole) 1Y BH AFTT ERE ST goto 1€ YE
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FH717rE R dole] 24 HFHE 515, 650, 718, 731,
746 2 769g/day® F717bel wel FrkElgen S
27H% o} T {9 Q] Aol 7t glo] A pEolRTH

H717r8 golel VEF HAHL 42 106.9. 105.6,

108.4. 90.6, 82.6 & 95.6mge® 7| F FYHA H
37t g em A7t B 98.3mg/dayS A U
t}, gote] VEE HH IS U] §5t] Hote B AdH
Za ¥ &8 UEF #3e SR UEF A AN
37 5= Butte 57 A 2Fggole] ¥4 1, 2, 3
2 470 Al Z/HE TF UEF @H%kr z+2} 102, 78,
77 9 7T5meg/day® 577 e wEl Aal 2islgor o

B ofole) AR wiE2grta 31t Picciano 0%
1, 2. 370l 24z} 94, 75, 78.2mg/dayE 3 #r}al 8
o B A nr} ¥ FFo|%t} Droese 572 A
3 8~1059 20~2278 dote) YEEF a7 54 ¢
& d7sideEd 8~105" dote 19 JEF A3 Tl
B 195mg, F WAL 152mgo® HFHF 22%2
43mge] EHEeH, 20~227 9 oldle 13%7F 4
H 2 2 13gct Ambardet Beaujard®'71 ¢ 7&-4

Hetal JES #EAS 1904900 AFF ol B
T7 Agse] YER] e AF Qe 1SS %‘“
A7)= Z8 Aol B A} *® Hofman el 2]}

o AEAe P Joh= BE Ho|E § Jolrr} o] &

ohatA vtk (p <0.05). Fot 271%H JEES FA 4
Azl 1YL HAT F ow Yejrt gHA FHibol
molx)= AL 2hg ¢ Utk ® #A Zarkadas T 93}

W ngEdels AW 5 UEEN 94 € dwo i
& Z7/AA 2 2 F UER F=oE ¥sist glokz &
slow Castenmiller 57 <&l #L&ololA o] F

Table 3. Sodium and potassium intake of breast-fed infants during the first 5 months of lactation

Months of Lactation

Average
0.5 1 2 3 4 5

Milk intak
(g'/da'y") ®  5154158"* 650+ 217° 718+ 208° 731+ 197 746+ 219° 769 & 186°
Na intake a . . a " .

1069 + 45.6° 1056 L 45.0° 1084+ 516 906+ 503 826+ 388 9564332 983+ 104
{mp/day)
K intake . ) R R ) N
mgiday) 2557 + 81.8° 2760+ 1209° 2897 + 04.1° 2946+ 85.0° 3203+ 1169° 3183 +76.2° 2024+ 248

1) Values are Mean + 5.0D.

2) Values with the same alphabet letter(a, b and ) in row are not significantly different at p <{ 0.05 by Duncan's multiple range test



Table 4. Sodium and petassium concentrations in infant formuia
and commercial milk

2 = Na K Na/K
° mg/100g)  (mg/l00g)  (mEg/mEq)
b e 18.70 57.36 0.55
R G ok 18.30 63.18 0.49
gEF EAE 16.37 63.05 0.44
okt feled 19,02 78.14 0.41
ok oSl B4 19.61 66.03 0.51
doF BT A 30.94 69.75 0.75
z24 ¥ ELD 10.05 65.15 0.26
2e o el 16.19 53.71 0.51
L R R 21.52 55.65 0.66
fd n|&oly 2 32.51 68.36 0.82
wel Ao A 29.32 65.93 0.75
o] MF-1 34.85 78.85 0.75
HAHE BEE BF 2194 94,18 0.39
Mean + 5.D. 2362+ 843 67.64 %1096 0.56 £ 017
AES-F 41.57 143.57 0.49
o 2 39.76 135.26 0.49
HE|EE 39.62 132,61 0.51
Rr ok 3457 38.94 134.60 0.49
A5 39.34 132.58 0.51
M 38.67 131.37 0.49
s 38.82 136.57 0.48
Mean + 5.0, 39.53 4+ 099 13522+ 4.09 049+ 0.02

HERS 712 B8 258 Y 9 v B3
A, 2FEE HolE BhE #F o AL STk S
9] AT VNME o] F ZgHEo] YEF tiAld] &
3 g2 v 2E Easka gk

FH7IZPE gote) 19 Wy ZF HAFL 7IkbER 7
Z} 255.7, 276.0, 289.7, 294.6, 320.3 2 318.3mg/day=
A7 AA £2)F3l o] glo] YA pEolA e d
717 Wt 292 4mg/dayel . AES 11 AHFN b
T u e ot £ md e TANIESe Alele] Fo
FHBAZY YoM 2 et A8 st WHFE B0
A dast ek

4 NE THESY AR HEE & U BF

Al 2ABHE 4%9) FEE 273 VEEH TF
o] 7T & &A% d3= Table 4} .

e Y YEF H2 AT ZALRE U%E =+
39 o i 23.62mg/100g, AHE 39.53mg/100g2
2 5% Y Ao Efo] vasde o 2ARRE 1
90ul, AH-= 3,198} Eof 91F ddole] A$ oA EH
EES] 433 nf dgelrc} gol e £2Rs

REERPZEER

34(1) : 23~29, 2001727

#F(renal solute load)e] EobA|Al At T3¢l F/F-2
19 2§ Bulake] AT 750ml¥e] 1 o] 2 Ao}l o} 23]
ot 7HAET Lim#} Lee®™dl £]8hd dolE hatoz
g APelA QF FPohs B gl SRkl 1.2
iR Brla &t 900ml/dayst Hu 20F gl 1Y
UEF 438%E BR9gelrt A#ske 4] 261 187.1
mgel 8o}, B& A fe JEFE T3] B4 3u] £Fo
BE YGolof A= AgslA gt

LELS AH ZAERE MUBE ZRAUS o HT 67.
64mg/100g, A= 135.22mg/100g2.2 & 371Y 2]
39.9mg/100gel Bist ZAE-F+ 1.698, A+ 3.39498
ol YEE wl3@rlx2 <dF dYolrt BF dgelrc}
ZES Bo] dAsH Hd

Na/Ke] &= 24887 0.56 = 0.17, A1#-7} 0.49
+ 0.022 7 3718 A9 2/ v=d Tl

A FE e 3E AR g9lez Ao 2HH H)
dejole} &= §3& A "AAe] 88533 (renal so-
lute load) k3 dl=d, 8 822 UEE 253 o
Z djAke] HFAES 84 Foluh 29 go] UEE, Z
9 gl kel B AF2 A2 AAe] AR
7EA-2t}. Kim 592 A&olrlo] LA a4 g
of &% 944 nEoA 1A @55 108 F 787}
FEYoldR, 1 F 48E 2Exe 1A =4 gE
Zha 3l Kim $9% 4ole] 234 g5 94
A paolA Yol MAY gddAA dFFgott
e dhg 2pA| ghchz st gl Fd ozl Al gk &
ARslgg go] ¥ 9l&-2 JehQd}. AlAebre] 1y
A @rFe A A4S 1T, 48 7Y 754744 ¥
Fe Yo AMES wUY AF9GY 49 ol
Aol 84 8314E WE 4 I EE 2AERS 24 o
YEFH ZFY gako] Efo 7HIEE A dE o F
o] a3t}

O, o oy o o

2% %

dE

FARS ot FR717E 05, 1. 2, 3. 4. 4 574
Ao 25 gofole] LLEET 2HF AARS 24817 24
Bk Aol EE 9 TE T3S AT e 9
& #Z

D #8505 1,2 3 42579 ol 27e YEF e
71782 Z47F 211, 181, 159, 124, 106 B 11.4mg/
100ge.2 F713tel whet FolshAl dastsdivip <0.05).

S5 2HE ke 7|7vdE 242 48 5, 43.3, 40.8. 39.



28/ 2 «d<Fole] Nast K 3%
9, 40,5 ¥ 38.5mg/100g2.Z
2o 7} gle] et H e A &Rt

B2 JEER} Z4FY T €& 7I7HEE 7k 0
76. 0.75, 0.70, 0.56, 0.46 £ 0.52(mEg/mEq)E& &+
37HE7HA] feJatA FHastd e (p <0.05), VEES &
5= ;].o]oﬂ}f- (=M.} ;510] Al;v_].xé_q 3131[;].

2) 777170 LR7E T UEF S 44 106.9,
105.6. 108.4, 90.6, 82.6 2 95.6mg/day= 7|3+ F #
A2l ztol QL™ AHZ|ZF WL 98.3 + 10.4mg/
dayellel. & &3 dole] ZdEe JARL Jizhz &
7} 255.7, 276.0. 289.7. 204.6, 320.3 % 318.3mg/day=
H717bel) AR f-2]4Q zto] glo] 4T wEolglos A
717F HiE 292.4 + 24 8mg/day°]‘,{‘it}

3) Al 2AERE L 2% of VEFS WT 23,
62mg/100g, 252 67.64mg/100g°]91_‘l‘31. A YE
E°l 39.53mg/100g. ZHE-2 135.22mg/100gelith. Na/

K9 3= A 8F7F BF 0.56 £ 0.17, A7 0.49

= 0.028 - 3/M¥E Ao Zfol vlg fE0| ot

o2l ATelM AFAEY A HolelA A so-
lute loadE w57] Y&l =ARHE =AZ 4 JER
B ZF geke] Bhof MR EE Axgdhs kYol 9o
stk RS 4 F ASIH

109 olFE Rel3e
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