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Development of Protein-rich Food Mixtures for Iifants and
Growing Children in Korea

(4) Nutritional and Biochemical Evaluation of Formulas
F-P-5, F-P-6, F-P-7 and storage stability of F-P-4

Tai-Wan Kwon*, Hong-Sik Cheigh*, Sook-He Kim**, and Hyun-Keum Lee***

*Food Resources Laboratory, Korea Institute of Science & Technology, Seoul, Korea;
**Dept. of Food & Nutrition, College of Home Economics, Ewha Woman's University;
***Dept. of Pediarrics, College of Medicine, Woo-Sok University

From the previous studies, F-P-4 formula was found to be comparable to full fat dry milk in its
nutritive value and feeding performance. However, an attempt was made in.order to make sure
whether or not any possibility might exist, by which further improvement of nutritive quality and
simultaheous reduction of product costs may be achieved. Using F-P-4 as a control, modifications
were made in new formulas, F-P-5, F-P-6 and F-P-7 by reducing FPC,Feliminating yeast from the -
mixture, and by enriching with methionine as needed. In particular, F-P-7 is completely free of
FPC, hydrogenated oil and yeast. Yet, levels of total protein and fat were kept equal to those of
F-P-4 in all formulas.

An animal feeding test for all formulas using 10 female rats per group for 8 weeks and an infant
feeding trial for F-P-5 and F-P-6 with 5 of each female infants under-age of one for one month
were conducted along with F-P-4 as a control. Almost the same results were obtained with F-P-4,
5 and 6, but F-P-7 showed the lowest body weight gain. FER of F-P-5 and 6 was 0.20 as was
with F-P-4, while that of F-P-7 was 0. 16. Acceptability to infants was excellent; growth, appea-
rance and biochemical data were normal.

As an example F-P-4 packed in .04 mm polyethylene bags was used for storage study at 25°C
and relative humidity of 65~80% for 8 months. Although viable bacterial counts and vitamin C -
contents were reduced, peroxide and TBA values were increased gradually during such storage.

Since there are also significant changes ih color and organoleptic quality, the expected shelf life
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under the given conditions is considered to be about 2 months and thus further works are needed
both on the product and packaging in order to improve. the storage stability.

Either elimination of yeast form F-P-4, that is F-P-5, or partial replacement of FPC with me-
thionine, that is F-P-6 may well reduce metarial costs about 10%. Considering blending process of
ingredients, F-P-5 is thus found to be the best formula developed. While F-P-7 free of FPC is
inferior in its nutritive quality than that of others, but significantly superior than of rice. Further-
more, the material cost of the product can be reduced about 20% from that of F-P-4. And thus
this vegetable blend is considered to be useful as a low cost supplementary food mixture for grow-

ing children.
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Table 1. Formulation of the modified infant food

mixtures %)

Ingredient (cFoztfoll;Ps F-P-6 F-P-7
Cooked rice flour 46 46 46 28

Cooked soybean flour 24 24 239 49.8
Sucrose 10 13 6 —_
Glucose - — 10 20
Fish protein concentrate 7 7 4 —
Hydrogenated soya oil 8 8 8 —
Dry yeast 3 - — -

Methionine — e 0.1 02
Vit., Min. & other additives | 2 2 2 2
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Table 2. Chemical composition of the modified

infant food mixtures (%)
F-P-4 F-P-5 F-P-6 F-P-7
(control)
Moisture 9.2 8.9 87 8.1
Protein 2L.8 21.6 21.7 22. 4
Fat 12.3 12.0 12.4 11, 8
Ash 3.8 3.9 4.1 3.9
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Table 3, Food consumption and growth of rats fed
on the modified infant food mixtures

Food con- Weight

No. of  _ymption* gain FER**

rats (g/week) (g/week)
F-P-4 | 10 females 104.5 20. 9 Q.20
F-P-5 ” 102 4 20. 9 0. 20
F-P-6 ” 101. 8 20. 8 0. 20
F-P-7 " 97.5 15.6 Q.16

*aon moisture-free basis
**Feed Efficency Ratio: weight gain/food consump-
tion
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Fig. 1. Changes in body weight gain of rats (R)
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Table 4. Concentration of hemoglobin in serum of infants fed with the infant food mixtures

Duration. of ; 2,
Diet w Hemoglobin (g%)
nfant -
Age (M) 0 15 30
S. M 3 10.5 12.0 12.5
S. I. 3 9.0 10.5 11.1
F-P-4 S. S. 4 12.0 12.5 12.9
M. J. 5 10. 4 12.2 12.6
S. J. 6 9.5 —* —*
I.8S. 6 9.5 11.1 10.6
Y. K. 8 11.6 11.6 11.9
¥-P-5 S. J. 9 11.0 11. 4 11.9
M J. 10 10.5 10.6 11.1
J.I. 11 10.1 10.3 14.6
J.w. 5 11.5 12,0 12.0
J.S. 6 12.0 12.7 12.4
F-P-6 H.J. 10 12.5 13.0 13.0
M. S. 11 10.0 10.8 12.0
Y. R. 11 8.9 9.2 8.9
*not determined
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Table 5. Concentrations of total protein, albumin, globulin and blood urea nitrogen in serum of infants fed
with the infant food mixtures

\—_—@ﬁ:‘? | Total protein (g2%) | Ablumin (&%) Globulin (g%) BUN (mg/100 ml)
Diet iday)
e\ | 0 15 30 0 15 30 0 15 30 0 15 30
Infant
S.M. 3166 —* —* |39 —* -—* |25 —*x *|150 ~—* —*
S.I. 3|55 56 67|39 36 43| 16 30 24|166 81 124
F-P-4 | S.S. 4|71 74 74| 43 39 40| 29 35 334|145 86 —F
M.J. 5170 7.4 76| 42 45 45| 28 30 32|-—* 9.6 4.4
S.J. 6 {69 —* —* | 40 —* —* | 29 —* k171 —F . —*
1.s. 6 | 66 68 65! 39 39 44} 27 29 21]111 81 104
Y.K. 8 | 66 67 70|39 41 42) 27 26 28|—* 1.2 1.4
F-P5 | S.7. 9 | 65 67 68|—* 3.7 41 —* 3.0 27|—* 107 130
MJ. | 10| 71 65 69| 39 41 45| 32 24 244|140 107 114
Joi., 11|70 7.2 76| 41 41 87|29 32 39— 1.2 1.4
T.w. 5|68 72 68|37 41 37|31 31 31|14 1.8 938
I.s. 6 | 70 73 78] 41 41 45| 30 33 383(100 91 83
F-P6 (H.J.| 10 { 7783 75 69| 36 43 45| 37 32 24|129 132 104
Ms. | 11|71 78 70| 40 45 41] 31 33 30(120 11.8 9.8
YR |11 | 75 76 76| 40 41 41| 35 36 36|—* 128 127

*not determined
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Table 6. Changes associated with storage at 25°C on F-P-4 formula

0 day 60 days 240 days
Moisture(%) 8.2 —* 8.9
Peroxide value (meq/kg fat) 3.7 —* 17.9
TBA value (at 532mp) 0. 048 0. 08C 0. 089
Vitamin C (mg/100 &) 49.2 —* 87.5
Viable bacterial population (organisms/g) 4,900 3,000 3, 000
Colour of food white to light yellow yellow dark yellow
Organoleptic quality acceptable less acceptable | not acceptable

*not determined
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Fig. 2. Spectral reflectance change of F-P-4 For-
mula during storage
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