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Abstract

Timing of weaning is later in Korean rural and lower urban classes compared with middle
and upper classes, Weaning after the international standard of six months of age has adverse
effects on the growth rate of children. This occurs because supplementary foods are not
provided for the child during the weaning period; rather, the infant goes directly from nursing
(or bottle feeding) to the cereals and solid foods of the adult diet.

Consequently, all nutrient and calorie intake, with the exception of thiamin, in Korean
rural children had not yet attained the Recommended Dietary Allowance (RDA). This situation
has created an urgent need for easy to prepare, low priced, highly nutritious supplementary
foods.

The research team of Yonsei University developed 3 formulas prepared from rice, soybeans,
sesame, dry skim milk and fish which are all plentiful and inexpensive items in Korea. A
proximate analysis and amino acid determination were performed on three formula. These
formulas were prepared and used as exprimental diet for an animal assay. In the animal
assay, growth rate, PER evaluated and biochemical analyses were also carried out. A safety

storage assay and the cost evaluation were also conducted.
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Table 1. Infant Mortality in Korea.

A 4 oy

(per 1,000)
Year ‘ Mortality
1960 © o 107.9
1965 67.6
1970 53.0
1975 41.0
1980 36.8

Table 2. International Rate of Infant Mortality

(per 1,000)
Country Mortality
World 98
Developed 21
Developing 110
Regional
Africa 140
Asia 104
East Asia 51
North America 13
Latin America 85
Europe 18
USSR 36
Country
Korea 38
U.S.A. 13
Japan 8

AbggE o wdedl wel Heda glon

FAH =3 ol AFESY TaFTF 890 F I
X ZFehD g 1ol BAIRE upe) o] 3bA 204 F
g -2zt fob A& 107.99 A4 36.8
Feo R g4Hdret. RS obE ek vl mE
2 32)of vieldt shed 2ol iR AU w)
# aew gl 44l

3) vzl oo} ok 4w

Sevbe}l ol@ o] o o FAHE 4} §17) S
o *7odwie) P80 EAE B FEH 2
okrt.

HZ fEvel o®elq A4 wud &S]
A wd Ags] Frhgel ZFEIFm glouw
Selvtel g ojale] s A& FARER S ¥



92 2 &

2g Aol il 14snk oldlely FAS4EL
57t8E ASoly 14 o) F4HE AFE] F
AN EEA ] EFaA Rata ey e A9}
8 zel g neolAd dx gk

=F 04 g8 $elvel Gl ok HEFE
o3 ojdlelst v w3} AE AF 6AYAAE= &
groupztel ¥ o]z} gloevt 1 o]F A 4
ol AE Rolm gl AAHn g, F3
Ze TRV v dE olrlolug AFTI
Aol Astxlm YdotE Aol F4AE SgelA
#E 4 gvl. 6AYNAN FAF A0 EH 4
A3k AFo] AT AL odl= ZAY -fR
Hel A dFE FHo SEed o3le)st
AR gkl wel 2futenE odle] A
Hez e 994E F9eA Xslez gE
F kst vEH eIzl syl dEolt. =HelA
649 o]F29 AZs AF wF 39 Fi3
ole o] f nEFA Afd JRIF Aolzlm B
S .

2Y4E 8 AR As, el dHfoty
Jekdel e A94, A4 ez WUy =
S 5d w2} AFojAE vepa Ye.P

Ffol A4S wd dd4u 2] Astd ¢
e A 8 45 gF4LY AF AU BF
Z1gd 2k g2 gtz xadm ek, ®E
g 20q] ga] TAS FE ojule] G A
A& 6 YA A 347 BAT Aol s
(£3), 6719l A 1d7AE =X A Ca, Vita-
min A, Thiamin, Riboflavin, Ascorbic acidg

A BEERRBRE®

A8 & Energysl el ddLrt BFF v
5o $&9 AL Vitamin A} .Ascorbic acid
E Mste g 9947 agHa . =
g 1Al A 24 7kx = =AY 74§ Vitamin A,
Thiamin, Riboflavin, Ascerbic acicg A) <3t
Energydl 71et Q%47 A2 nigsdz Qe
W ¥&9 -9+ Vitamin A, Thiamin, Ascorbic
acid® Aden =¥ viggan gyt =23 A
Tl o EAE FE o] fA ojule]s Y
A8 AU E I3%E 5B 43 g
BEE3 2 9 JeAx FHhes EFAT A
(20 AEstd o439 ofdelst AAgd
% F4% A Ra e 4APdH, 53
el 30%E do] AFFA 6% Yol
A etA Ralzm gdglen, 50%= w43 4
A A2 65% ola+E AHsln e 44
olgich. 7M1 A4 AL AE 4346 =24,
ojge] s 70%7F RESL AR Y 30%% A3
2 ge AFE 2odFan Yo FEL 6 o
Fol v ol nEaFolok sHEHE BT
2105 0] 224 datae] 5 67E—14] of7 ]
AEAAE ALY 50% o)sete A+ AAs
a Yk,

gk ez MY 24T dE vl nHE
ob59 o 70%7t ZEY T2 Ny I 4
o drlx rasy genz AAHes A7
ol dekEAR WFHn AL FY A4
oleb. 1 f@ el AL ddHem EAAR
F59 AZA3¥ Energy-Protein Malnutrition?]

Table 3. Percentage of Energy and Nutrient intake of RDA by Area

AN ‘ \érea Rural Urban Rural Urban Rural Urban
Nutrients \\ Age\ 6 mon.~1]1 year 1~2 year 2~3 year
Energy 71.0 88.4 70.1 91.3 " 69.4 97.4
Protein 48.4 79.1 52.0 82.3 56.2 89.9
Ca 84.0 159.0 51.0 70.0 47.0 111.0
Fe 30.3 42.0 54.3 95.7 . 57.5 92.5
Vit. A 106.0 153.0 107.0 136.0 87.0 154.0
Thiamin 82.0 116.0 100.0 100.0 114.0 124.0
Riboflavin 83.0 130.0 82.0 168.0 82.0 139.0
Niacin 70.0 86.0 44.0 79.0 46.0 66.0
Ascorbic Acid 117.0 145.0 115.0 193.0 140.0 220.0
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Table 4. Percentage of infants receiving certain proportion of RDA (12 Mon~36 Mons)

Proportion of RDA 100% or more 99~66% 95~33%, 32~0% Total
Energy 13 58 28 100
Protein 7 44 45 4 100
Ca 1 6 24 69 100
Fe 28 71 100
Vit. A 4 11 79 100
Vit. B, 34 41 24 1 100
Vit. B, 3 7 35 55 100
Niacin 59 28 13 0 100
Vit. C 14 17 24 45 100

Table 5. Ouset of weaning in rural and urban areas
N\ Areas Rural Urban Total
N

Month\ Number 9% Number % Number %

1~ 3 5 6.8 52 54.8 57 33.9
4~ 6 29 39.8 33 34.7 62 37.0
7~ 9 25 34.2 8 8.4 33 19.6
10~15 14 19.2 2 2.1 16 9.5
Total 73 100.0 95 100.0 168 100.0
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Table 6. Kinds of supplementary foods for
young children in rural areas

Kinds of Food Number Percentage
Cooked rice 102 72.9
Fruit 70 50.0
Bread 58 41.5
Sweet potatoes 57 40.7
Ramyon 54 38.6
Milk 46 32.9
Eggs 46 32.9
Rice-gruel 42 30.9
Fish 32 22.9
Spinach 32 22.9
Thin rice-gruel 25 17.9
Carrots 25 17.9
Meats 19 13.6
Other vegetables 19 13.6
Bean-curd 19 13.6
Other foods 50 35.7
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Table 7. Standards for the composition of a projected weaning food to be used as a

supplement to the diet

Nutrient Units per 100¢ (dry weight)
Protein not less than 20¢ (PER: 2.3)
Fat as much as feasible up to 10¢

Crude fiber not more than 5¢

Moisture between 5¢ and 10g

Total ash not more than 5¢

Acid-insoluble ash not more than 0.05¢

Vitamin A 1,300 I.U. (as Vitamin A palmitate, equivalent to 400 ug of retinol)
Thiamine 0.3mng

Riboflavin 0. 4mg

Niacin 5.0mg

Folate 0.2mg

Vitamin By, 2.0mg

Ascorbic acid 20mg

Vitamin D 400 1.U.

Calcium 300mg (as phosphate or carbonate)

Iron 10mg(as a food grade compound of adequate iron availability)
Todine 100#¢(as iodate or iodide)

Under certain local conditions the addition of pyridoxine (in a quantity iquivalent to that

of thiamine) and of a-tocopherol should also be considered.

contents and minimum quantities,
maximum allowable dosage.
Source: Protein Advisory Group No.§

“Guideline on protein-rich mixtures for use as weaning foods”,

(1972)

The mineral and vitamin

except that the dosage indicated for vitamin D is the

N.Y., U.N.,
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Table 8. Iugredients of Supplementary Foods

Formula Ingredients Percentage
RS,S, Rice, Soybean, Sesame 60: 35: 5
RFS,S, Rics, Fish, Soybean, Sesame 60: 10: 25: 5
PMS;S, Rice, Milk, soybean, Sesame 60: 10: 25: 5

Table 9. Proximaie Composition of Supplementary Foods

Moisture Crude Pro. Crude Fat Crude Ash Calory

Formula 2% % 2% g% Kcal/100¢

RS;S. 7.4 ‘ 15.9 9.6 2.5 384.2
RFS;S, 7.4 21.5 8.1 2.7 374.8
RMS;S, 7.3 17.7 7.8 2.8 392.3
R: Rice Si: Soybean S;: Sesame F: Fish M: Dried Skim Milk
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Fig. 1. Block Diagram of Processing for
Supplementary Foods
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Table 10. Means of Feed Intake, Weight gain, PER and C-PER of rats fed experimental

diets for 4 Weeks

(109% protein)

Feed Intake

Weight Gain

Animal group 1) ) PER C-PER

Control 293.50 81.81 2.69 2.50
) +51.16 +24.54 +0.42

I group 370.95 120.50 3.22 2.99
1o0) +48.31 +25.03 +0.39

1 group 375.85 137.60 3.64* 3.38
(10) +58.83 +30.73 +0.43

Il group 378.00 122.00 3.33%* 3.10
€] +38.96 +24.10 +0.48

corrected PER=

PER of Test Protein

Mean-+S.D.

PER of Casein Control
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Fig. 2. Number and timing of feedings of
supplementary food

o 7ldl Rt v ool HERL
Fak dwd AFH Ay ® olvzl Vitamin A,
riboflavins} niacing-2] ol s odck4 9 A7 A

S Avoltk. =3 e} ofdleld o 40~
50%w 948 #q4A4-E Jehilz e, ey o
F pelvel odels] 4FEe BB ALTo
Hhﬂﬂ i‘;’k o A zeA depde 24 St

Pholebn & 4 gAs

sk ol $HdlA
e baby clinic& g
A&

2t ol f7l oiRold Fad B ALT

+ 4% 97

o])h

o] gsA T.V.= 22, Radio, #4, A5
¢ Mass Mediag o]§3t abye] glon, %-

l%f%m- o] FFnse DI e =
= 2o ol A, Ed @ TAE o
2 dFAE AT 4T ALE b whg
dviz 7Y ATAEE FIT ol # 234
Mg A mskefol k.

2 o1 2 #
1. Eppright, E.S. et al: The north central

regional study of diets of preschool chil-
dren: Nutrition Knowledge and attitudes of
morthers, J. Home FEconomics, 62 (5),
1970.

2. R Lokibgsl dFdd, ¥F F4T
8]z, 10: 61, 1977.

fol

Q1A A k=] Fﬂ/‘s 143 g=al
A=A 9 ol&A, F-xA4k, 1978.
B gfrob doky B ol A4l A3t
FA AT, FAAN STFFE AF Gl
FAoz, Yot 33:61, 1977.
7. A surveyor’s rport on national nutrition:
Ministry of health and social affairs 1977,
8. $9a: Lelvel ojle]y A7 8 ook

EH‘/] ‘6\4_3%}-5,}_ -\I._Z"ﬂ H —8 0100':°I'§|K| 12:10

10. 24e] - 31l AEAGY T2 @ AT
a9 ffrob okl B3 AT, HSEAY
B|X|, 4:59, 1978.

11. ZAse] - WGz FE o7 oo ok
A4 24, gh=YYsts(R|, 11:1, 1978.
12. Gyorgy, P.: How to reach preschool child,
American J. Clinical Nutriton, 14 : 65,

1964.

13. A5 ofdleld o AAlA,

: 2, 1980.

Ao0bn}, 23



