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=Abstract=
Studies on the Nutritional Effects of Locally Produced Dried Formula
Milk and Fermented Milk

2. Effect of Feeding Dried Formula Milk and Fermented Milk on the Growing
Perfermance, Protein Utilizability and Intestinal Microbial Changes of
Albino Rats
Jeong J. Paik and I’n K. Han

College Agriculture, Seoul National University

The present studies were carried out to observe the nutritional effects of three kinds of

locally produced dried infantile formula milk (DFM) and one fermented milk (FM).

A feeding trial with 60 male growing albino rats weighing 60~70 grams was conducted

during 6 weeks to compare the nutritive values and protein qualities of three DFM and a
FM. The diet treatments consisted of 100% conirol diet, 70% control diet plus 30% DFM-A,
70% control diet plus 30% DFM-B, 70% control diet plus 30% DFM-C, 100% control diet

with FM and 70% control diet plus 30% DFM-B with FM.
The items investigated were body weight gain, feed intake, feed efficiency ratio (FER),

various organ weights, protein efficiency ratio (PER), digestibility of nutrients, biological

value, utilizability of protein and intestinal microbial changes of albino rats.

The results obtained are summarized as follows;

1. Although there was no statistical significance, rats fed diets containing DFMs and FM

gained faster than the rats fed control diet. The best growth rate was obtained with the

DFM-A and DFM-C groups.

In spite of the lower protein contents of the three DFM diets than the control diet, the

growth rate of albino rats fed the DFM diets was somewhat improved than rats fed control

diet. ,
2. No statistical significance was found in feed consumption but the trend was that the

feed intake of control group was higher than those of the DFM diet group.

3. Feed efficiency was inproved significantly (p<0.01) by feeding DFMs as compared
with control diet. DFM-A group showed the best FER, although no statistical significance

was found.
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4. Rats fed the DFM diets showed significantly (p<C0.01) higher PER as compared with
those of the control group. But no difference was found among DFM groups. The significant
improvement (p<(0.01) of PER due also to the feeding of FM was seemed to be brought
about by the beneficial effect of FM.

5. The present data revealed that feeding DFM and FM didn’t affect the weights of
various organs of rats.

6. The protein digestibility of experimental diets was similar to each other. Although no
statistical significance was found among treatments, the DFMs and FM surely tended to
improve the biological value and utilizability of protein.

7. Microbial study indicated that among intestinal flora FM fed group, there were more
Lactic acid bacteria than E. coli.

From the experimental results described above, it may be concluded that the nutritive
effects of three kinds of locally produced DFMs are much alike and the growth rate of grow-
ing albino rats can be improved by feeding either DFM or FM due to their beneficial effects

on the feed efficiency and protein utilization.
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Table 1. Formula of basal diet (%)

Ingredient Proportion
Corn 60.0
Soybean meal 24.0
Fish meal 8.0
Sugar 4.0
Corn oil 3.0
Tricalcium-phosphate 0.8

* Vitamin, mineral mix. 0.2

* Vita-M: manufactured by -Yu Yu Industrial
Co., LTD, Seoul Korea
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‘Table 2. Chemical composition of experimental

diet (%)
Nutrient  |Control IDFM.A%DFM-B{DFM-C*
 Moisture 110,08 | 876 | 8.87 | 8.83

Crude protein | 21.67 18.82 | 19.07 | 18.78
Crude fat 5.48 8.15 9.98 9.51
Crude fiber 3.01 2.14 2.36 2.18
Crude ash 4.98 4.00 4.35 3.86
Nitrogen free

rogen 54.08 |58.19 |[55.39 |56.86
Calcium 0.92 0.74 0.74 0.76
Phosphorus 0.57 0.51 0.51 0.51
Energy**(kcal/ :

oo 352 | 381 388 388

. * 30% of dried formula milk A.B.C. was added

to 70% of control diet.
** Calculated by Atwater index.
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Table 3. Body weight gain of rats fed different DFM and FM (g)

Treatment l Initial weight Final weight Total weight gain Daily gain
Control i 65. 615,55 269, 94-23, 30 204.34:20.04 4.86
DFM-A | 65. 049, 50 290, 1+£25. 98 226,9-+23. 24 5.36
DFM-B 67.2+9,33 277.1+£26.42 211,94:35.92 5. 04
DFM-C 65. 1+4. 65 ‘\ 287.7:424.87 226.64:25.55 5. 30
Control+FM 69.3+7.75 \ 279.0+16.86 209.8+16. 58 4,95
DFM-B+FM 64.013.26 } 283.2411.66 219, 14-13. 24 5.21
Mean+S.D.

Table 4, Feed intake, feed efficiency and protein efficiency ratio of rats fed different DEM & FM#*

Treatment Total feed intake .Fereadtioeiii:iency I Total protein intake Prl?atfiﬁ*efﬁciency
Control 826.5+11.40 g 0.25::0.001 a | 179.1:£23.24 g 1.1440.060 d
DFM-A 758,14 9.49 0.3020.001 ¢ { 142,74 8,97 1.59240. 103 b
DFM-B 720. 610, 68 0.292-0. 003 ¢ ] 137.4-12.93 1.53+0. 151bc
DFM-C 773.8% 7.87 0.2940.002 ¢ l 145,34 7.38 1. 530, 104bc
Control+FM* 815.8416.28 0. 26+C. 002 ab ] 140,42 7.37 1.48+0,044 ¢
DFM-B+FM* 78L.6+13.67 0.282=0. 001 be } 120.7+16. 96 1.824+0.095 a
* Calculated on the basis of dry matter of fermented milk.
*% Mean+S,D.
*%% Different superscripts are significantly different at 1% level.
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Table 5. Organs weights of rats fed DFM & FM (g)

Treatment Liver Heart Kidney Intestine
Control 13.09X0,07 1. 12240.06 2.40+0. 12 14,7641, 12
DFM-A 12.99-£2, 29 1.06:+0.09 2.32-+0. 30 12,54+3.12
DEM-B 12,691, 40 1. 0540, 02 2.33+40.22 11.9540.07

D EM- 13.37+1.17 1.0940, 12 2. 1940, 02 13.2940.38
Control+FM 13.68+1.19 1.04-+0.02 2.2310.43 11,91£0. 15
DFM-B+FM 12.84240. 05 1.09:+0. 13 2.2940, 16 12.690. 22
Mean-S.D.

Table 6. Nutrient availability of experimental diets (%)
Treatment Digestibility Bi?logical Protein
D.M.  Protein Fat Fiber NFE | V2lue utilizability
Control 84,55 81.55 84.91 33.75 91.50 55. 14 44. 95
DFM-A 86. 20 79. 96 90. 24 34.62 92. 43 58. 61 46. 86
DFM-B 87.18 81.05 90. 25 36. 65 93.06 58.79 50.74
DFM-C 87.12 80. 82 91.03 25.43 93 07 57.33 46.47

Cont. +FM 89. 55 82.52 87. 34 36.00 95,03 63. 63 55.99

DFM-B+FM 90. 48 80.63 90.41 22.62 95, 85 64.92 52.18

Table 7. E.coli and lactic bacteria count in one gram of intestinal content of rats

“ Treatment
\ Control “Control+FM DFM-B DFM-B+FM
Kind of bac. ) i
E.coli count 1.5X 108 1. 20X 10 2.3%10° 1. 66 % 10°
L.bac. count 3.5%108 7.4 108 L2X 108 2.8X10°
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