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Abstract

No foods are available commercially for weanling infants exeept a limited amount of expensive
milk products in Korea. Although the majority of infants are breast-fed, when it is not possible, rice
products must usually be substituted which is not sufficient in protein. Therefore, it is urgent to
develop low-cost quality protein food mixtures. In order to accomplish this purpose three food mix-
tures (F-S-2, F-F-3 and F-P-4), consisting of rice (37~46%), soybean (24~40%), FPC (3~7%),
vitamins, minerals and other food additives, are developed. The food mixtures are white to light
yellow in color; dispersed: readily in water with water absorption index 320; viable bacterial popu-
lation, less than 10* per gram; sedimentation value, 63; Bostwick consistency value, 15¢cm/30%; and
ring test value, 23cm/30%.

The products contain 22~25% protein and ensure reasonably balanced essential amino acids for the
requirement of infants compared with FAQ provisional pattern, Rao’s maximum growth requirements
and Holt’s amino acid requirements in early life. Although threonine is limiting, protein score of
F-P-4 formula is 93 based on the modified FAO provisional pattern (1965).
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Furthermore, a 100g of the products supplies required amounts of vitamins and minerals by the

recommended daily dietary allowances for infants.
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Table 1. Formulation of proposed infant
food mixtures

F-S-2 F-F-3 F-P-4

Ingredients (%) (%) (%)
Cooked rice flour 40 37 46
Cooked soybean flour 40 37 24
Sucrose 12 13 10

Fish protein concentrate 3
Hydrogenated soya oil ~
Dry yeast
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Vitamin, mineral and
other additives
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(3) Vitamin A: Carr-Price 4+$¢ o] &% uly
l§(33)

(4) Vitamin C: 2, 4-dinitrophenylhydrazine ¥ @3

(5) Thiamin: Thiochrome ¥ ¢%

(6) Niacin: Cyanogen-bromide ¥ ¢

(7) o}v]2c4k:Gas-liquid chromatography] #>¢35>ce>

ARE F& $U% 100£5°Col4 6N HCI= 24
A AFEHTE F, o) mak4x] (Dowex 50W-12X)
2 Azl AHAsts, 60°C o]t A rotary evaporator
2 AzA8 Y. o] A2E A PO, AF desiccator
4o 847t F9v}7b buthanol %  trifluoroacetic
anhydride® &A1 AA ofu] x4l esterd ubEgir}.
o] N-trifluoroacetyl n-butyl ester § Varian Aero-
graph Model 202 gas chromatographel] 3] 3}¢ £
e vh 717 23 242 g3 2ok

Stationary phase: NPGSE & DC-550 on Chromo-
sorb G (80/100)

Carrier gas: He, 60ml/min at 30 psig

Column temperature: NPGSE on Chromosorb G &
2 & 7% initial 75-final 235°C, program rate
4°C/min
DC-550 on Chromosorb G& % & A% initial
125-final 235°C, program rate 6°C/min

(8) Viable bacterial populations: Agar plate ¥ ¢

(9) Water absorption index®®¢® : g 2,555 3
Hste] 50ml AR FE Hel4 FF5(25°C) 30ml
& A, A48 A 30 A ¥
3000xgell 4 1087 A A L2l stz, A454E AALe
24 ART gelg AFALHIAT

(10) Sedimentation value: AACC ¥ 56—60°°"

(11) Bostwick value®® : A1 2% 100g ¥ 120g 4§
Zt7- 3 ske] 800ml wlo]A el 4 FF4(25°C)400
mle] & S =% 387 Fukslw, vHA 22A AR
T 238 FHEAAD F 1527 fA T2 A X
apgeel. mapste] R esl 1527 A HT Qe (F
& =7 3)& Bostwick consistometer 2] reservoir

d ¥z 3027 AR F 39 AAHL ¥
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Table 2. Specifications of proposed infant
food mixtures

F-S-2 F-F-3 F-P-4
Mcisture <10% <10% <10%
Protein 24—25% 24—25% 22—23%
Celor white to white to white to
very light  very light light
yellow yellow vellow
Odor bland bland bland
Fineness about 100 about 100 about 100
mesh mesh mesh
Viable
bacterial
population ~kk <10%/g <10'/g
Water .
absorption
index* . k¥ 320 320

* 6.5% moisture basis

** not determined
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Table 3. Chemical composition of proposed

infant food mixtures (contents in 100g of
the mixtures)

Compositions F-5-2 F-F-3 F-P-4
Protein 25.4g 25.3g 22.8¢
Fat 9.67 13.87 12.3n
Carbohydrate 53.57  48.8» 51.9n
Ash 3.5 3.7n 3.8»
Moisture 8.0n 8.4~ 9.2n
Vitamin A —* 2300 IU 2400 IU
Vitamin C - 58.3mg 59.9mg
Thiamin —* 1.1# 1.4n
Niacin -* 3.8~ 3.5n
Calcium -* 476 » 484 »
Phosphorous —% 580 # 6201
Iron —* Tn Tun

* not determined
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GOOL AF 10025 AT FFAY 4 99k
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Table 4. Essential amino acid pattern of
propo sed infant food mixtures, FAQ provi-

sional pattern and Rao’s requirements(g of
amino acid per 100g of protein)

CERRE LR

FAO pro-
Amino acid  visional Rao et al. F-F-3 F-P-4
pattern (1959)®»
(1957)(42)
Isoleucine 4.2 5.5 6.7 6.5
Leucine 4.8 6.9 11.9  10.9
Lysine 4.2 9.0 8.7 7.3
Phenylalanine 5.6 7.2 13.9 11.7
+Tyrosinz
Methionine 4.2 4.9 2.0% 3.4*
+Cystine
Threonin2 2.8 5.1 2.7 2.6
Tryptophan 1.4 1.1 (L1)**(1.2)%*
Valine 4.2 5.6 7.9 56

* main limiting amino acid

** calculated from Dr. Howe’s data®

ZAEL o & s 7% wzsd, = fselvlx
A3} threonine 2] 2 lysine ¢ 71E} ofn] = AL-&
25 o & AE Adstx drh olgk o] AEA4
RN E FURE € o P2rhx] Yolo) wAbe A
How $ZgA H Aoed, A44 o TodlA
7% ol 7] & INCAPY A Fol A4S methio-

nine, lysine, threonine £o] X-Z3}c}, @ad

Table 5. Comparison of limiting amino acid
in F-P-4 with FAO provisional patterns(g of
amino acid per 100g of protein)

Amino FAO Modified FAO F-P-4
acid provisional provisionat
pattern (1957) pe;ttern(1965)
: 43
Methionine 4.2 3.1 3.4
+Cystine :
_ Threonine 2.8 2.8 2. 6%
Tryptophan 1.4 1.0 1.2

* limiting amino acid

22y 1965441 W ER Modified FAO provisional
pattern®¥ol] alwl Hfoivl nd F 2 F45loly)
%A @ tryptophan ¢] Table 5e]A41sk o] cwhwlx

VT4 F it

100g 2 #t7 4.20014 3.1g0 2, %= 1.4004 1.0390
2 E51082 3 A F-P-4ell4 £E5HLE xgto}n]
Al threonine £4€ ¢ 4 k. ety 443
FAO H&T4ol % F-P-45 wusl: 9322
FAO/WHO expert groupo] o] 4tdelglm w33l w}
WA ofe] Al ZETAN A YT P
HAdE 4 5 Aok 28y sarEAA A S
=& ook e A9 9eksls} wkz 4 net protein
utilizations} gkalg] Q|52 @& 45 gomm %
FASAE WA AAAHL 5644 true digestibility
% biological values] - &gk 3745t ofgel o] Ry
°F & Zejrh

T AAE olv a2 & HoltUos} ) abih o}
WAt 285t i A5 ¥ Table 63 v o] &=

Table 6. Comparison of Holt’s amino acid
requirement with amino acid content in F-P-¢
formula

Amino Holt’s infant requirement “® F-P-4

acid mg/kg/day mg/8. 75%kg/day mg/130g

Tryptophan 22 193 (360)**
Threonine 87 761 608
Isoleucine 126 1082 1506
Leucine 150 1312 2541
Lysine 103 902 1693
Methionine 65 569 765

+ Cystine

Phenylalanine 90 788 1449
Valine 105 919 1310
Histidine 34 298 (430)**

* 8.75kg is average body weight of 12 months
old Korean male infantt®

** calculated from Dr. Howe’s data®

128495 £ el vel frobe] 3FAF 8. 75kg(dAb)
E AFLR AU Y fro} 19 Yol x4t
40 %5t F-P-4 130gell @42 A9 olelx i A2
SR Aelcl. olz24 ndnuk HE fol8] otvlit
42838 AAF 130gozAE 23 AFFHD
threonine ®lko] ¢ mA}atg ¢ 4 sich

2}. Sedimentation value % Consistency

value

2 A 2L ARk RHA w2t SR8k Ze] of
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Table 7. Sedimentation valuc of proposed

infant food mixtures

Sedimentation value*

F-F-3 63
F-P-4 63
cooked rice flour 19
wheat flour** 45

* 14% moisture basis

** medium-protein wheat flour

Aoz wpEe] THdel YoiA B FE Az, &
3 ol dtd 442 99 Fx ded, milk shake
o] A4 2Y 4= d=h. A=z f. YR
) - AR - 2 A R $o A A AR gk
3 28% gqlolr}y. Table 7 AA A= W2 A
o 28 E(hHE) YrHF, cooked rice flourd) ¥} 3}
o F-F-3% F-P-4& £& 2§ xolx o ¥4%
ze A4 dAEA dolx FR A2 FA4A
g ¥sg As7 Had Y B Bolm ¥
§0°C A5z Ad F L9 2ol g o A 9 #s
Ao sl Fsaga, AdY EHAde FEHe
= ngou 2 AL =HA guth

w} % %24ol4 tomato catsup F RH7HA A4
o] o AT 4AE 237 A4 Aursl Bostwick
consistometers] & & X A A E consistency value

9} ring test valued Table 8ol 4 wlmatd wrl

Table 8. Bostwick and ring consistency value

of proposed infant food mixtures at 50°C

Amount of mixture
in 400ml water F-F-3  F-P-4
Bostwick value 100g 21.1cm  22.6cm
120 15.4 15.7
Ring test value 125 22.8 23.0

F-F-3= F-P-4¢] wu#) <7k Bostwick values}
o & ol glom o]AL ring test valuedl A=
Hag RAE veln vk = 22 AR A,
x5 8 gelgg 48 el Ak e o F By
A A Mgt corn-soybean-milk(CSM) A F3t &4
R e volm ek, arelA o] AMETL St
4 AR F3 o] TH A ojule] el
AE oozl F& AFo]l 2 4 i Aolsh

SROHILEIE) R AN oHEE AT JUAE

(101 )
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A 444 28+

74 AAEE g3 B 3 FAE ApAlA

water absorption index, 320; ¥4, 10'/g o}3l;
sedimentation value, 63; Bostwick consistency
value, 15cm/30% %2 ring test value, 23cm/30% o]
At

v s Al 22--25% F{EHE o] AAFL FAO
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L 75019tk z28lv 491 FAO 374 (19653
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F-P-49] w71 9301giv}. sl Holt Fo] A} ot
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Ao @n 95t aobshA RAzel & wholeh
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