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Changes of Vitamin A Concentration, Secretion and Intake of Infants in
Transitional Milk during the Lactation
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ABSTRACT

The longitudinal changes of vitamin A concentration and secretion in transitional milk of 32
Korean lactating wormen and vitamin A intake of infants were studied 7, 10 and 15days post-
partum. '

Retinol concentration of the milk averaged 93.8 + 47.1, 80.1 + 41.6 and 66.7 + 33543/
100ml at 7, 10 and 15 days postpartum respectively and showed decreasing trend in total moth-
ers. P-carotene concentration showed similar decreasing trend averaged 13.4 - 10.6, 8.2 4.6
and 5.3 £ 3.44g/100m! respectively. Vitamin A concentration decreased with the respective
amount of 94.9 + 47.1, 80.5 + 41.5 and 67.3 &+ 33.0 R.E./100ml during the lactation.

The average vitamin A secretion in the milk of all mothers appeared 410.0 R.E/day. Vitamin
A secretion of multiparae(450.1 R.E./100ml) appeared not significantly higher than those of
primiparae(370.0 R.E./100ml). '

The average vitamin A intake of infants in the milk averaged 333.7 R.E./day and was 95.3%
of RDA for infants. Vitamin A intake per body weight of infants in the milk averaged 110.6, 91.
9 and 79.2 R.E./kg/day respectively.

KEY WORDS : transitional milk - retinol - S-carotene - vitamin A - vitamin A secretion
vitamin A intake.

A = o ARF} F540) 53] ojdolelM nuHgir. vg

T A7F AREE Aol 4L vAE Aes dEA

874 Hehl Foll X 7 WA dHE HEbd A gy g /5 A4 rhodopsin®] Aol &g 1) 3]
AL 1995 109 4 = Aeo] E O} AZE Tod glzo
aTE BEs AU RRGE AT AR 0D ;°] S i rass A s
o] o4 =3E AT Y Ao7|M o2 WAekY AwztA] YTt e



g3 AT DATE FEAZ F gon?,
$ AAAA £ glote) F5E wxetn 7]
FAol o},

Alol= AU Aol Yol zhg A AWSo] 9
ol Lo nleaAolol Al retinolAWA] 7]
A N g frasted ol89 3% retinolAE 104/
dl o]ate) o] whol FYFe] njehyl A BT
o vl oF 0.64 =0T,

dhtol HlEtl AS A3 AFH ST EF54)
P, 34 FE02 dollA 30,000ug0] 4

2 =
ol Ofr
- -

T
g

(2
A
o

>,
it
N

oft M o
o
S

3

‘/]’E}‘LH?JT;}‘Q)IO)

HlER Ael e Yol A A4 A4
TAE, Vet dga A A 2 2B~
o w2 Underwood ¥ ejole] 718
27) Aste] mAgel QAl7|zHE HlEl A9 2Ae]
f3ttha A= AT AR A9 Ao A bn
o] et Aol BE2 B ot gria st Eet 3
St o]HY] frolEoAl HE AZ REsd: Ao
o)F&S UFA RGP 2o FDAE Yol
ZAE2 vlER A9 A AT} A NS 7t
7+ 2502 750 1.U./100k= 8t eH®.

Ef5 vEp A9 ke R0k ZA Qe
et S 245 v Aghgd B3 A7) A
o glom odolo] 19 Bf Mg 7|Fo7 o oo}
o vleh ARG B 712 A7 e AReln)

a2Bg B ATFE 295 7944 1597179 24
AES olAFE A, $/71708 54329 o] g
T EH I ol A F 2 retinol# fcarotened]

PFE 24w 5409 BHE B9 g A 2

do,
ofN
2

rot T& 2
(o3

% =

£ "

4 ox Mo
_LL.4
(o
e
fr ®

M e ¥R e
op o o

K
i tlo o ek

S B e A HAFE ZAkslo] 20
5 golale) vEkl ARG F B9 7IZAR ABE

Bxoz pAYS Adsed,

AT

P

Z‘i—l}!‘l%m)g}_ ZE]_.]:}'

My

1. HARte)
Rkl 44

o rx

2. ool zHF L HIEIA Ao B A

ol Mfr P AAPHE A9 Bom u]
ElYl A9 B4 HPLC(LC-6AD Shimadzu,
Japan)2 °|&3tAtt. olme] columne Capcell
pack, °15¢2 methanol, %< 1.5ml/min, de-
tectore= SPD-6AV ¥ 3142 retinol#, f-carotene©]
7}7} 325 9 450nmelAT).

TAEAL PC SASE o143l BEw xFuxe
ToRIL, 2T} FAMR dole} ojolzhe] zlol: T-
test®, #7]7Hd W3l= Duncand B4 < §
SAoH B 5% ol Fo4S Q1A4stg )

7E=|P_|. aj _Tl_?'él-

1. FR712M Z/ZS H|ED A Stzko| v}

Tl & o] 5 retinol®] E-E Table
13} o] =55 A A 242} 93.8, 80.1 2 66.7ug/
100ml2 ¥+ 158571 2ut 795 0) v)ate] G251
SUTHp <0.05). 47 7PE8 2A1R S AAR 7L o]
HHF retinolel Tl FoHQ o]yl Qo
HA FHEA L 247} Akt viste] 2o ke B
oju}t fro Al AFelrt AT

71kl mE oldF Fol pcarotened] e
Table 29 Zo] 4f Ao z+z+ 134, 82 R 5.
3pg/100mlZ 57717k w2} rslgon, Bt 79
A7E Bk 1540 vjske] f2l3kA E3%3(p <0.05),
Zy7)170d 3} A B oA AR AR ) 4o
A1 Aol 7t gldth.

FR7I0e BE olPF F F wEw A9 FeEe
Table 3% Zo] ¢H4 AAlA Zz+ 949, 805 &
67.3 RE/100mlZ £9 7d5= 21 15950 ]}
of FolatAl =9%ka(p <0.05), 2717083 AA| HER]

— 856 -



4 A

Table 1. Retinol concentration of human transitional milk during the first 15days postpartum
Days Postpartum

Mean
7 10 15
n 1#g/100ml n #g/100m| n 4g/100ml n #g/100ml
Primiparae 13 929 + 526" 17 875+ 485 15 731 + 435 45 842 + 476
Multiparae 12 947 +43.2 14 718+317 16 60.6 +202 42 744+ 344
Total 25  93.8 + 471" 31 80.1 +41.6 31 667 +335 87 794+ 417

1) Mean + S.D.

2) Values with the same alphabet letter(a and b) within row are not significantly different at p < 0.05 by Duncan's mul-
tiple range test.

3) Value of primiparae is not significantly different from value of multiparae at p < 0.05 by t-test.

Table 2. B-carotene concentration of human transitional milk during the first 15days postpartum
Days Postpartum

Mean
7 10 15
n ug/100ml n  ug/100ml n ug/100ml n  ug/100ml
Primiparae 13 119+ 89" 17 8.0%37 15 54+£25 45 84 +6.0
Multiparae 12 149+ 123 14 84+56 16 52+ 4.0 42 9.0+85
Total 25 13.4 + 10.6™ 31 82+ 46” 31 53+34° 87 87+74

1) Mean £ S.D.

2) Values with the same alphabet letter(a and b) within row are not significantly different at p <0.05 by Duncan's mul-
tiple range test.

3) Value of primiparae is not significantly different from value of multiparae at p < 0.05 by t-test.

Table 3. Total vitamin A concentration of human transitional milk during the first 15days postpartum
Days Postpartum

Mean
7 10 15
n  R.E/100ml n R.E./100m! n R.E./100ml n  R.E/100ml
Primiparae 13 948 + 51.6" 17  88.8 + 48.0 15 74.0 + 42.1 45 83.8 + 469
Multiparae 12 972 +438 14 732+ 320 16 61.6 +20.3 42 76.0 + 349
Total 25 949 + 4717 31 80.5 + 41.5® 31 673+330°° 87 80.1+416

1) Mean + S.D.

2) Values with the same alphabet letter(a and b) within row are not significantly different at p < 0.05 by Duncan's mul-
tiple range test.

3) Value of primiparae is not significantly different from value of multiparae at p < 0.05 by t-test.

ol A ZAMY-oF AR 2o fre) A Q1 Aol 7t GlAdTh, 42, 2.62, 2.36mmol/igtar 3] o2 RE.Z datapd

Macy®+= 255 HEM] AV} 61 + 234g/100mlz}tar 7}7} 69.3, 75.1 2 67.6 R.E./100ml7F =9 0.571€3
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21 3tg =) o]& R.E.E #4181 57 R.E./100ml7} 7} retinol®} B-carotene? ko] z4zt 40.0~53.1us/
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Table 4. Total vitamin A secretion of mothers in human transitional milk during the first 15days postpartum
Days Postpartum

7 10 15 Mean
n  R.E/100ml n R.E./100ml n  R.E/100ml n  R.E/100ml
Primiparae 12 401.4 + 286.5" 16 383.0 + 154.0 13 3249+ 1489 41 3700+ 1979
Multiparae 12 553.4 + 284.1 14 4124 +185.1 15 4026 +173.5 41  450.1 + 2200
Total 24 477.4 + 289.7™ 30 396.8 + 166.9° 28 3665+ 164.4° 82 4100 +211.8

1) Mean + S.D.
2} Values with the same alphabet letter(a and b) within row are not significantly different at p < 0.05 by Duncan's mul-

tiple range test.
3) Value of primiparae is not significantly different from value of multiparae at p < 0.05 by t-test.

Table 5. Total vitamin A intake of infants in human transitional milk during the first 15days lactation
Days Postpartum

Mean
7 10 15
n  RE/100ml n  R.E/100ml n  R.E/100ml n  RE/100ml

Boys 15 4410 + 292.0" 18  308.9 + 156.7 17 295.1 +£126.0 50 3439+ 2055
Girls 9 3174+ 2454 12 3399 + 1244 12 297.6 + 149.2 33 3184 + 1684
Total 24 3946 + 276.8™ 30 321.3 £143.1° 29 296.2 +1335° 83  333.7 £190.9

1) Mean + S.D.

2) Values with the same alphabet letter(a) within row are not significantly different at p < 0.05 by Duncan's multiple

range test.

3) Value of primiparae is not significantly different from value of girls at p < 0.05 by t-test.

— 858 -



olgAl -

| —%/\01-

Table 6. Total vitamin A intake of infants’ body weight in human transitional milk during the first 15days lactation

Days Lactation

7 10 15 , Mean
n  R.E/kg/100ml n  RE./kg/100ml n  RE/kg/100ml n  RE/kg/100ml
Boys 15 1145+ 780" 18 875 %450 17 76.6 + 36.8 50 ~92.1 +£55.9
Girls 9 1043 £79.2 12 984 £ 383 12 825 %555 33 941 + 56.3
Total 24 1106 + 76.6™ 30 91.9 + 42.0° 29 792 x45.0° 83 93.0+ 557
1) Mean £ S.D.

2) Values with the same alphabet letter(a) within row are not significantly different at p < 0.05 by Duncan's multiple ‘

range test.

3) Value of boys is not significantly different from value of girls at p < 0.05 by t-test.

E./100ka) ¢+ 750 1.U./100k0/(225.2 R.E./100ke) 2 A
olslgl o Olsonle)‘: oJolg ZA 9] )
ebl A AARFFa} AeAAE Zb7F 2509 750 1LU ./
1002 A3Hc BR59] ouA] FEe /7170
2 zoj7h gled Svete A8 £9 1594 BhF
AR ¥%7}t 64.2/100m*, B+ 1540 59. T/
100mle} B9t 2324 63.6k/100mI* 2 o] E-& H s}
W 62.3k/100ml7} S, 3= o] Hitol g A
g 519900 2 81| 319%wE AHse Aol u
ZhA] vlebl A9 A% ekAAL 797.5 1.U.(239.5R.
E)7F gtk & olAGE 53 HlEll A9 Bt AHH
£ 338.1 RE.cl22 A% 33AXY 141.2% <l
1=3

Y &o }4@5194 ZAtolE A JUALIPE |
ol dA43 ZHgulol HlE A9 FE7 Wl WE
o ZHFE FE 90ug/100kiol s Hu AR
1501g/100kuo] 38} 4202 ZAlolg ZA|E-fol H|
B A A7MAAC Sk Sv Bk A Al
o 2250 AYAHHAA 5 TR Gokg A

>

B4 dlglnl A9 ARMAMAT @ AEFE 9]
& 3l3tA| A 77t East,
ool AF kg B 1Y€ HIENY A9 A2 Table

63 2om Qo WA 13kl T2k 242t 110.6,
91.9 ¥ 79.2 R.E /kg/day= A2 glou A4t
= AgolRon 7|l A Folsl folztol %o
Q) Aol7h G}

Fjele] odote) A% ke® ZHE E¢ WIER A A
Ao B A7} f7] WEe) B Ao W
o] Brhs et

ZOoE
2 5%

ez

% retinol®) S
KArA 93‘8, 80.1 el 66.7#g/100m1°]913“1 p-caro-
tene Z}z+ 134, 8.2 2 5.24g/100mlo 2 FHEM
AT 247 949, 805 2 67.3 R.E./100mlZ
7)17be) e} Zhsls 73 gke| ATk,

7170 0B RF 19 F AlER] A9 EulEe 74
7} 477 4, 396.8 2 366.5 R.E./day® 7438k 7ol
Aot F9HQ Aol UL AT AL (ol =
A1 Aol 7t AU

FH71708 Gold] olFE Tt FHE A9 19
Ao 30946, 321.3 2 296.2 R.E./dayZ o]a{+ 4
271745 A7 333.7 RE./day°l™ o|& dolz7]9 ]
BFl AAAFY 95.3% a0t Fote] AF kg@ vl
Bl A9 AAFe 72 1106, 91.9 2 79.2 R.E./kg/
day® G717kl whel frejzt glo] AAF skt

Literature cited

1) Herman RH. Disorders of fat soluble vitamins A,
D, E and K. In RM Suskind(Ed.) Textbood of
Pediatric Nutrition. New York : Raven Press.
1981

- 859 -



ol MlEkil A9l e, Bula, A4

2) Hodges H, Sauberlich HE, Canham JE, Wallace
DL, Rucker RB, Mejia LA, Mahanram M. Hema-
topoietic studies in vitamin A deficiency. Am J
Clin Nutr 31 : 876-885, 1978

Thopson JN, Howell J, Pitt GA. Vitamin A and
reproduction in rats. Proc Roy Soc.(Biol) 159 : 510-
516, 1964

Woodruff CW, Latham CB, James EP, Hewett JE.
Vitamin A staus of preterm infants. The influence

3

Nt

4

~

of feeding and vitamin supplements. Am J Clin

Nutr 44 : 384-339, 1986

Peeples JM, Carlson SE, Werkman SH, Cooke R].

Vitamin A status of preterm infants during in-

fancy. Am J Clin Nusr 53 : 1455-1459, 1991

Hustead VA, Gutcher GR, Anderson SA, Zach-

man RD. Relationship of vitamin A(retinol)

status to lung disease in the preterm infants. J

Pediat 105 : 610-615, 1984

7) Shenai JP, Chytil 'F, Stahlman MT. Vitamin A
status of neonates with bronchopulmonary dys-

- plasia. Pediatr Res 19 : 185-189, 1985

8) American Academy of Pediatrics Committee on
Nutrition. Nutrition and lactation. Pediatrics 68 :
435-443, 1981

9) James MB, Loeonard JC, Fraser J], Stuemdy JH.
Hypervitaminosis A : A case report. Pediatrics
69 : 112-115, 1982

10) Zachman RD. Vitamin A. In Tsang RC, Nichols
BL(ed) : Nutrition during infancy. St. Louis, Mos-
by Co, pp253-263, 1994

11) Olson JA. Vitamin A. In Maclin Lj(ed). Hand-
book of vitamins : Nutritional, Biochmical and
Clinical aspects. New York, Marcel Dekker, Inc, 1-
43, 1984

12) Underwood BA. Vitamin A in animal and hu-
man nutrition. In Sporn MB, Roberts AB, Good-
man DS(eds). The retinoids. Vol 1, Orlando, Fl, A-
cademic Press, Inc, pp281-392, 1984

13) Underwood BA. Maternal vitamin A status and
its importance in infancy and early childhood.
Am J Clin Nutr 59(suppl) : 5175-524S, 1994

14) Ramakrishnan U, Latham MC, Abel R, Frongill
EA Jr. Vitamin A supplimentation and morbidity
among preschool children in South India. Am J

5

=

6

Nt

Clin Nutr 61 : 1295-1303, 1995

15) Florentino RF, Tanchoco CC, Ramos AC, Men-
doza TS, Natividad EP, Tanco JBM, Sommer A.
Tolerance of preschoolers to two dosage
strengths of vitamin A preparation. Am J Clin
Nutr 52 1 694-700, 1990

16) Olson JA. Upper limits of vitamin A in infant for-

Nty

mulas, with some comments on vitamin K. J Nutr
119 : 1820-1824, 1989

17) o) A4 - A& - 235 % A 1597 ol
w-u| 2o W3}, ghatof of 83 #] 27 : 583-590, 1994

18) o194 - A4 - A8 2gedele] ol 4
A Agdst. =z Fes|a 27: 591598,
1994

19) o144 - &4 $4717208 0|45 vekal E
ghefo] w3l ghatod of8hs] #) 27 : 1018-603, 1949

20) Macy IG. Composition of human colostrum and
milk. Am J Dis Child 78 : 589-603, 1949

21) Williams HH. Differences between cow's and hu-
man milk. JAMA. 14(Jan) : 104-107, 1961

22) Butte NF, Calloway DH. Evaluation of lactational
performance of Navajo women. Am J Clin Nutr
34 : 2210-2215, 1981

23) Jelliffe DB, Jelliffe EFP. Human milk in the
modern world. pp26-83 Oxpord University Press,
New York, 1978

24) Stoltzfis RJ, Miller KW, Hakimi M, Rasmussen
KM. Conjunctival impression cytology as an in-
dicator of vitamin A status in lactating In-
donesian women. Am J Clin Nutr 58 : 167-173,
1993

25) Kim YN, English C, Reich P, Gerber LE, Simpson
KL. Vitamin A and carotenoids in human milk. J
Agric Food Chem 38 : 1930-1933, 1990

26) Gebre-Medhin M, Vahlquist A, Hofvander Y,
Uppsall L, Vahlquist B. Breast milk composition
in Ethiopian and swedish mothers. I. Vitamin A
and f-carotene. Am J Clin Nutr 29 : 441-451, 1976

27) Davila ME, Norris L, Cleary MP, Ross AC. Vi-
tamin A during Lactation. Relationship of mat-
ernal diet to milk vitamin A content and to the
vitamin A status of lactating rats and their pups.
J Nugr 115 : 1033-1041, 1985

28) Tarjans R, Kremer M, Szoke K. The effect of dif-

- 860 —



YA - AeH

fernt factors on the composition of human milk
I. The composition of human milk during lac-
tation. Nutr Dieta 7 : 136-141, 1965

29) Ajans ZA, Sarrif A, Husbands M. Influence of vi-
tamin A on human colostrum and early milk. Am
J Clin Nutr 17 : 139-142, 1965

30) B Ps. B FFAY
FHEs A5 BA, 1995

31) Bremer HJ, Brooke OG, Orzalesi M, Putet G,
Raiha NCR, Senterre ], Shaw JCL, Wharton-Chir-
man BA, Nutrition and feeding of preterm ifants.
Acta Paediat Scan(suppl) 336 : 1-14, 1987

32) Committee on nutrition. Commentary on breast-
feeding and infant formulars, including proposed

Al 6274,

standards for formulas. Pediatrics 57 : 278-285,
1976

33) o] F%. el RiEuET 1 AR B o
T uhabehg = 1989

39) B44) - o[RE - DAY BAA - FEA - A
%o AT £7100 HE 29 334 5

Qe grepa ko) wodokoel oA 44

oﬂ J&L o . F5-od o313 2] 25 1 233-247, 1992

35) Committee on Nutrition of the Preterm Infant, Eu-
ropean Society of Paediatric Gastroenterology
and Nutrition. Nutrition and feeding of preterm
infants. Acta Paediatrica Scandinavica(suppl) 336 :
1-14, 1987 '



