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A Study on the Economical Nutrition Supplement of Cereal

Food for Improvement in our National Eating Habits

Ju, Jin Soon* Yu, Jong Yull™ Kim, Seck He*** Lee, Ki Yullt Han, In Kyuft

=Abstract=

1. Subject of the Study:

Studies on the economical nutrition supplement of cereal foods for the improvement in our national

eating habits.

II. Purpose and Importance of the Study:

1. Our nation is confronted with the situation that the rice, a principal food, short of some essen-
tial amino acids, lysine and threonine, leads to imbalanced meals insufficient in the nutrient of protein,

to bring many difficulties in the elevation of our national physique.

2. The shortage of even the rice imperfect in the nutrient of protein makes the import of lots of
foreign rice inevitable. It is considered that the protein supplement and decrease in the consumption
amount, of rice, is a serious key to the solution of our food difficulty, and then a way of the proetin
supplement of rice through the addition of essential amino acid is to be rarely applied in the view of

the our present finance and situation.

3. In the present experiment, therefore, it aims to the suggestion of an aspect of the improvement
in our national eating habits guiding in the nutrition elevation which our nation can afford economi-
cally through the development of first, a way of the protein supplement by the mixture of cereals
producted plentifully in our country, and second, a way of the decrezse in the consumption amount

and the improvement in the nutrition of rice through the substitution of the cther cereals for rice.

III. Contents of Scope of the Study:

1. Objects of the study:
Objects of the study are the following three items;

* Korea University, College of Medicine, Seoul, Korea

** Duk Sung Women's College, Seoul Korea

*¥k Fwha Wowans University, College of Home Econcmics, Secul Korea
1 Yonsei University, College of Home Economics, Secul Korea

11 Secul Naticnal University, College of Agricultural, Suwon Korea

— 1. —



a) The nutrition supplement of rice through the mixture of cereals.

Our nation makes mainly rice as a principal food, but practically many kinds of cereal are produced
in our country. They contain different levels and qualities of each nutrient and they are different
from one another in the kinds of essential amino acid consisting protein. For that reason, the mutual

complement efficeincy of insufficient nutrients is observed through the mixture of cereals.

b) The nutrition supplement of rice through the addition of superior protein sources to rice, a
principal food.
The development of rice as superior foods in the sense of nutrition is conducted through the risement
in protein quality by the addition of protein sources in good quality, for example, fish flour Canchovy
flour), egg powder, milk powder, and so on, and through the supplement of vitamins and minerals.

¢) The decrease in the consumption amount of rice through the substitution of the other cereals for
rice, as a principal food.

The compensation for the short amount of rice is made by the reduction in the consumption of

rice through the discovery of a way of substitution of the other cereals for rice, as a principal food

and of the settlement of problems in nutrition and finance subsequent to this.

2. Contents of the study:

2) An ideal mixture-ratio of cereals is established for rats by feeding mixed foods(rice-barely or
rice-wheat) containing 5%, 159, 259%, 35% and 45% level of either barely or wheat.

b) The nutritive value is determined in the whole subsititution of other foeds for rice, and then,

a way of the complement of over and under nutrients is devised.

¢) The ideal combination is investigated for rats through feeding mixed foods of main focd, rice

and supplemént foods of protein sources, soy bean, fish flour, egg powder and ‘milk powder.

d) According to results from the above three experiments, the concise functional test for men and

the examination of economical property are made.

3. Scope of the study:

a) The observation of the effect of each diet on the growth rate for rats.

The growth rate of rats was observed for 15 groups of mixed foods of a main food, rice, and
wheat flour, barley powder or soy bean powder, respectively, and 12 groups of wheat flour diets
supplemented with 1~3% milk powder, and rice or wheat flour diets supplemented with 5% of milk

powder, egg powder, fish flour or soy bean powder, respectively.

b) The determination of focd consumption.

The food consumption was determined at weekly intervals for 27 kinds of diet described in a) item.

¢) The determination of food efficiency rate.

The food efficienicy rate for each diet was determined by calculation from the gained body weight
and the food consumption amount at the same intervals described in b) item.

d) The determination of protein efficiency rate.

The protein efficiency rate for each diet was determined by calculation form gained body weight
and the protein amount of the food consumption amount at the same intervals described c) item.

¢) The determination of the body component.

The hematocrite and hemoglobin levels in the blood, total nitrogen in the serum, blocd sugar, and
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lipids and glycogen in the liver were determined.

f) The observation of nitrogen balance.

As a means of the observation of nitrogen balance, the total nitrogen in the urine was determined..

g) The analysis of economical property.

The economical property was analyzed as the gained body weight to the amount equivalent to one:

won through the conversion of the foocd consumption amount into money.

h) The functional test for men.

The concise functional test for men was made in order to establish if the best diet for experimental

animals can be applied to men.

IV. Results of the Study:

The national food product plan, nationwide nutritive enlightment and the improvement activities in.

our country eating habits, especially, mixed and powder food problems are to be significantly referred,

and the following results must be applied.

a) In the mixed foods of cereals, the mixed food of the rice-barley containing 5~15% level of

barley is best in terms of nutrition.

b) The addition of superior protein sources, egg, milk, soy bean, or fish, respectively to either rice

or wheat flour makes a great risement in the nutritive value.

¢) The animal protein is more effective in the elevation of nutritive value of cereals.

d) Rice takes the most nutritive operation and has the highest preference, among rice, wheat flour
and barley.

e) Wheat flour is more economical than rice in evaluation of the gained body weight to the regular
money, and the addition of fish or soy bean is more economical than that of any other supplement
food. But the above results are true of the range of nutrition and economical property.

f) The study on the nutritiv composition and barley will lead to the improvement in our national
eating habits as mixed food of the rice-barley containing 5~15% level of barley is more nutritive.

g) This study on the nutrition only for the growing animal can not be considered as a perfect
and entire evaluation. Consequantly, the perfect data for our national nutrition can be obtained from
the experiment similar to this for the much longer pericd examining, in details, the growth rate,

change of physical strength, mental and bodily change, average life span, and resistance ability to

infectious diseases.
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2. MEMBR(EBRER)

71 241 o] (Rice & Wheat flour)$) 24 &
Dot Al o] o FA AL A E

17 faged A4 AR Aggel Yol
A 454 vk

E D&
AR 2m ol

E 1 FH4EA7Y 7lzde] AER
4 3 %
Carbohydrate { 5 \l}éﬁza(‘zrﬂour 77.7
Protein 11.0
Fat 5.0
Salt mixture 3.0
* ‘Cod liver oil 0.3
Yeast(dry) 3.0
Eo2 wud 5574 Azdel 448
4 ! %
1Rice powder(2or Wheat flour) 92.7
‘Salt mixture 4.0
Cod liver oil 0.3
Yeast(day) 3.0

1. It contains 14.19% of moisture and 6,5% of
protein.

2. Moisture 14.5%, protein 8.6%.

el F4 T4z diet (E D3k WA nFTY Q7 A%AET
diet <E HF EREAA T g el wEE; A AEA0R 0697 ASagln
E 3 Z4EATY Al
1kg diet
Protein (%) Fat (%)
Group A .- CHO | 4% Caseln AR | 344
R | AR | % | UeRw | daw| %
@ (%) [€9) (& (%) (%

A— 1 | & basal diet & 780 | 65.0 | 51 50 | 101 ] 31 | a7
A— 2 | CHOdiet(2 /4 2)] w2 927 | 69.0 | 104.0 0 | 10.4 6 0 0.6
A— 3 | CHO diet (&) | 4 927 | 72.2 | 60.0 0 6 3.7 0 0.37
A—4 [ B 45% | 4 429+ 351 | 63.0 | 69.0 50 | 1.9 | 119 45 5.7
A—5 35% 507+ 273 63.0 | 66 50 | 116 9.9 45 5.5
A—6 25% 585+195 64.0 | 61 50 | 11.1 7.6 45 5.3
A—7 15% 663-+117 64.0 | 57 50 | 10.7 6.0 45 5.1
A—3§ 5% 741+ 39 65.0 | 53 50 | 10.3 4.7 45 5.0
A—g9 | » 7  45% |4 429+ 351 63.0 | 64 50 | 11.4 7.7 45 5.3
A—10 35% 5074273 63.0 | 61 50 | 11.1 6.5 45 5.2
A—11 25% 585--195 64.0 | 58 50 | 10.8 5.7 45 5.1
A—12 15% 663+117 64.0 | 55 50 | 10.5 4.6 45 5.0
A—13 5% 741+ 39 65.0 | 52 50 | 10.2 3.6 45 4.9
A—14 | W 2% | & 764+ 1691 | 64.0 | 65 50 | 10.6 6.0 45 5.1
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Group l 4 o] W %+

B—1 Wheat powder

B—2 1. Wheat powder - whole milk powder 1%
B— 3 Wheat powder +whole milk powder 3%
B—14 Wheat powder +whole milk powder 5%
B— 5 2 +whole egg powder 5%
B— 6 +fish powder 5%
B—7 -+soy flour 5%
B— 8 Rice powde

B—9 Rice powder+whole milk powder 5%
B—10 +whole egg powder 5%
B—11 +fish powder 5%
B—12 +soy flour 5%

1. Whole milk powder manufactared by seoul Milks
corporation, Secul, Moisture 3.(09%, protein
25. 5%.

2. Whole egg powder(self-made) contains 10.8%
moisture and 44, 8% protein,

3. Fish flour(self-made) 10. 9% moisture and 50. 3%
protein.

4. Soy flour(self-made) contains 9, 2% moisture and
41. 4% protein.
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# 7. Biochemical Result of A experimental Group

' Body Liver Blood Urinary
Diet group weight Weight | Glycogen | Lipid Sugar Hb Ht , (m’g?gll N'r?% ron
@ (& (g %) | (&%) (mg/looml (g % (%) o serum)
1 268. 1 7.0 | 214 | 544 | 1053 | 1L10 | 47.00 | 1L12 57.38
+26 +0.5 +0.72 +0. 22 +13.7 +0.77 +3.61 -+0.57 +0.17
2 222.1 5.7 1.68 6. 88 103. 4 12.25 47.00 10. 30 54. 29
+22 +0.4 =+0. 10 0. 30 +11.01 =+0. 33 +0.00 =+0. 000 +1.04
3 252.7 6.4 1.74 6. 46 105.79 11.79 47. 50 10.92 59. 37
+43 +0.8 =+0. 20 =0. 43 +0.53 | +1.27 +1.50 -+0. 00 +0.87
4 285.5 8.0 2.26 5.22 81. 58 12. 44 45.50 11.34 60. 12
*1 +0.2 +0. 14 +0. 60 +2.63 | £0.15 +2.50 | =£0.76 +2.17
5 254.5 7.1 1.82 5. 87 129. 82 11.3 43. 00 10.18 60. 49
+17 +0. 4 +1.00 +0.70 +12.65 | =+0.26 +1.91 +0.25 +1.81
6 : 57.84
+0. 94
7 298.9 6.1 3.14 6. 34 136. 84 12. 39 44, 50 11.15 61. 17
+45 +0.7 +0. 20 =+0. 30 +31.568 | £0.12 +2.50 +0. 40 +2.01
8 290.0 7.9 2.26 6. 58 78.94 11.70 48.00 11.35 54.99
+26 +0.9 +0.83 0. 20 +2.77 | =+0.21 =+0. 00 =+0.99 0. 17
9 257.3 5.7 3. 04 5.47 126. 32 11. 83 46. 50 12.54 56.79
+34 +0.5 +0.77 =+0.29 +10.52 | +0.91 +2.50 +0.00 +1.65
10 269.7 5.8 3.13 6. b6 144.74 12. 81 47.00 10. 88 58.33
+39 +0.8 +1.45 +0.57 +20.89 | =£0.26 =+6.63 =+0. 46 *1.12
1 279.7 7.0 3.18 6. 61 84. 24 12.41 49, 50 10.03 59, 01
+61 +0.9 =+0. 82 =*0. 33 +6.08 | =+0.26 +1.50 +0.05 +0.91
12 292. 4 6.6 2.16 5. 67 101.75 12.3 12.37 44, 67 10. 47
+47 =+0.8 ==0. 05 =+0.35 +6.33 | =£6.33 +0.08 +2.90 +0. 41
13 . 327.6 7.7 2.31 6. 58 131.58 12. 53 44. 00 11.70 60. 66
: +0.9 =+0.81 0. 80 +7.8 | £0.36 +3.00 =+0.85 +:1.32
14 265. 4 6.9 3.08 6. 56 94.91 11. 48 40.75 11.33 62. 06
+13 +0.1 +0.10 +0. 34 +10.24 | #£0.26 +1.32 =+0. 26 +2.01
1. Mean:tstandard error. o
I 8. Biochemical Result of B experimental group
Bodv ‘ Liver : Biocod
Group| weight | wyeight | Glycogen | Lipid Sugr | Eb | o om | Tol N
@ @ (g% | (mg/e) | (mg/100mD (g 9% (%) ernm
1 | 204%10] 6.0+0.3 \ 2.05+0.02 ] 44.842.8 ) 100.2%-13.7 9.3740.26 | 43.6040.60 | 9.89=-0.34
2 | 210£2315.7+0.4  1.860.04 | 47.3+3.3| 101.5+15.5 9.83+0.22 | 44.502:0.29 | 11.10==0. 35
3 | 2354201 6.92-0.6 | 2.0740.11 | 40.4F2.5 93.54+ 6.2 10.014+0.62| 41.00%3.03 | ©.70::0.26
4 | 271£15] 7.3£0.5 | 2.08+0.20 | 47.6+3.6 88.54+ 9.0 10.15+0.15| 46.20+0.80 | 10.71=:0.23
5 1259+ 5|7.540.52.0620.09 | 45,2254 81.54 8¢ 0.01+0.32 | 44.5041.55 | 10.56==0. 28
6 | 209+21]8520.9 |2 0240.02 | 44.943.6 | 102.2+13.7 | 10.01:20.20 | 46.500.56 | 10.73=0. 23
7 1 269£7 | 7.3+0.5| 2.144+0.18 | 44.5+1.9 118.5+ 6.2 9.8240.05 | 46.754+0.63 | 9.87:==0.20
8 256433} 6.60.5|2.07£0.04 | 47.0%x2.8| 104.2414.8 | 11.25%0.19 | 51.6740.88 | 10.70=-0. 24
9 | 27514 7.3+0.7 | 1.93+0.09 | 48 2+1.5 71.4%4 8.0 | 10.93:+0.05 | 52.00%1.14 | 11.37=%0.17
10 | 302+11]8.4=20.3|1.844+0.28 | 51.6%+1.4 66,42 2.6 10.18+0. 22 | 47.20+0.80 | 10.95-0. 15
11 | 3356+12|9.0£0.4 | 2.170.20 | 48.24+2.0] 104.74 5.7 | 10.50£0.05 | 46.80£1.88 | 10.58+0.06
12 | 273+£16 7.54:0.4 | 2.052:0. 15| 50.241.4 | 106.9411.0 9.96+0.69 | 47.75:£2.39 | 11.0740. 50

1. Mean+standard error,



7+l egg powder 5% #H7FE &, U 7FFd soy flour
5% A vek ¥, 75l soy flour 5% HE/RL &, &
726 5% milk powder A 78l F, U ATl 5% milk
powder A 7}gt F, Y7FFol 5% fish flour A He £,
27} 2ol 5% egg powder 73k Foll YL #9
Aol o]} gt

A AEE, WrhRe 1% milk powder 474 &, L
7426 3% milk powder A /3HT, &A7FFTEL AF
Zrhgol A% Aget Fa WoAFA Tl €A
ol ud e 4AE e F3 gk
2422 3 7A-$x: fish flour, egg powder, milk pow-
o2, YRS AZARE F0E 73
2.1 fish flour, milk powder, soy flour, egg powder
£A4% A% A% 342 vehios fish flour A7
Fo| & Jl& ARA EF @AA F& AL fish
flour o] Cag T3¢ wo] 3hf-eha gom =t
Unknown growth factor & 2t3 ¢l7] sl F1 A 7o,
433 AFL A FEA wAd A E4 &
wd Azed o2 Z37F F2¢ o Uk

27t3E 7

der, soy flour 4

2. Agel s8@F.ER.)
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lue-& 247 21844 P.E.R.(protein efficiency ratio)
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18 1. F.ER., P.ER. of A Experimental group.
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