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1. INTRODUCTION

It was recognized that there is a close
relationship between an abnormal lipid mata-
bolism and various diseases, especially ather-
osclerosis.

As the amount of dietary fat consumption
of human has been increased, a considerable
amount of research has been conducted to
prevent the diseases caused by overconsump-
tion of dietary fats.

Suzuki et al. (1966) reported that growth
rate of the albino rats fed 20% fat diet with
soybean oil was the best, next with butter,
and lesser with whale oil. Group received
soybean oil had lower serum cholesterol con-
tent in comparison with the group fed butter.
Yu (1968) experimented the effects of source
and level of dietary fat on growth and meta-
bolism of rats fed low protein diet. His data
indicated that the group fed 5% fats grew
best among various level of fat supplement,
the growth order of which were in sequence
of perilla oil group, tallow group, sesame oil
group, soybean oil group and lard group.
Groups fed sesame oil, lard and tallow showed
higher serum cholesterol content than groups
fed soybean oil and perilla oil.

Ahrens et al. (1954) and Beveridge et al.
(1956) indicated that an abnormal lipid meta-
bolism may be induced by a large intake of
saturated fat, whereas no such effects occured
when unsaturated fat was consumed as far as

human subject was concerned. Price et al.

(170)

‘ ;(1957) also observed similar results with

chicken.

Cruickshank (1934) observed that eggs from
chicken fed animal fat diet gave significantly
higher jodine number than those from chicken
supplied with corn. oil. He also found that
group of corn oil consumed less amount of
feed than groups of animal fat, which showed
that corn oil had higher caloric value compared
with animal fat. Body composition of animal
could mainly be affected by lipid in the diet,
although adipose tissue was synthesized from
nonlipid diet.

With the importance of essential fatty acids,
these acids must be supplied by dietary lipid.
Therefore fatty acid composition of dietary
fat has to be given more attention.

Plasma cholesterol also appears to be im- .
portant in the pathogenesis of atherosclerotic
vascular disease. Because of these conditions,
nutritive value of fats and oils must be ex-
perimentally examined. On the other hand,
dietary fats and oils must be revalued in con-
nection with the amount of intake of energy,
amino acids, minerals and vitamins.

The study presented here was carried out
to investigate the effects of feeding different
dietary fats and oils on the growth response,
nutrient utilizability, nitrogen retention, liver
fat content, and serum cholesterol content of
broiler chicks of Shaver strain and albino rats
of Sparque-Dawley strain. An attempt was
also made to compare the fatty acid composition

of various fats and oils.



I. METHOD AND MATERIALS

1. Periods of Experimentation

This experiment was started on December
26, 1974 and terminated on March 20, 1975.
A total of 12 weeks of experimental period
consisted of feeding trials (4 weeks), meta-
bolism trials (1 week) and chemical analyses
(7 weeks).

2. Experimental Design

A total of 32 broiler chicks of Shaver strain
aged 18 days and the same number of albino
rats aged 30~40 days of Sparque-Dawley strain
was used in this experiment. Duplicate group
of 2 chicks or rats were assigned to each of

the 8 treatments arranged by 2X4 factorial

design as is seen in Table 1.

Table 1. Experimental design

e rg;ﬁc;)tfe lo\f-o'c.}?ifd: a;er Total
Treatment replicate

Control 2 2 4
Rapeseed oil 9 2 4
Corn oil 2 P 4
Soybean oil 2 P) 4
Sesame oil 2 P 4
Perilla oil 2 9 4
Animal fat 2 2 .
Fish oil 9 2 .

3. Experimental Diets

Animal in experimental groups were fed a

basal diet supplemented with fats or oils at a
level of 10%. Animal fat (tallow 90% --lard

Table 2. Formula and chemical composition of experimental diets

o Treatment Control Ra}()ﬁ?eed C(;)irin Sozli)[ean Se(s)?Ime Pe; iil”a Arfxzi‘rtnal Féflh
% % % % % % % %

Ingredients:
Cotn, yellow 64. 3 57.9 57.9 57.9 57.9 57.9 57.9 57.9
Fish meal 12.0 10.8 10.8 10.8 10.8 10.8 10.8 10.8
Feather meal 2.5 2.3 2.3 2.3 2.3 2.3 2.3 2.3
Soybean meal 18.5 16.6 16.6 16.6 16.6 16.6 16. 6 16.6
Qyster shell 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Bone meal 1.1 .o 1.0 1.0 1.0 1.0 1.0 L.O
Vitamin-mineral mix* 1.0 0.9 0.9 0.9 0.9 0.9 0.9 0.9
Fats or oils 0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Total 100. 0 100.0 100.0 100.0 100.0 100.0 100.0 100. 0

Chemical composition:
Moisture 12. 80 11.81 11.59 11. 50 11.79 11. 01 12,08 11.81
Crude protein 23.08 21.43 21.43 21. 49 21.02 21. 44 21,24 21,07
Crude fat 4,04 13.24 13. 24 13.91 13. 68 14.03 13.10 13.18
Crude fiber 3.34 2.98 2.91 3.08 3.19 3.28 2.97 2.85
Crude ash 7.61 6. 32 6.72 6. 39 6. 44 6.33 6. 11 6.08
NFE** 49.13 44. 22 44.11 43. 63 43. 88 43. 91 44. 50 45,01

* Mixture of coccidiostat, arsenical compound, and vitamin and mineral complex equivalent to 1.5 times
of minimum requirement that described in NRC Nutrient Requirement for Poutry.

*% Nitrogen {ree extract.
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10%) imported from USA and fish oil (Mac-
keral) produced by Korea Deepsea Fisheries
were provided by Korea-Cargill Feed Manuf-
acturing Co. Rapeseed oil and soybean oil were
obtained from Dong Pang Oil Refinery Co.
and Corn oil was processed by Chun Ill Feed
Manufacturing Co.

Perilla oil and seasame oil were obtained
from the seeds that were purchased at the
local market in Seoul.

Formula and chemical composition of exper-
imental diets are shown in Table 2.

Diet and water were supplied on the basis
of ad libitum. Weight and diet intake of
chicks and rats by replicate were measured
once a day at 10 o’clock in the morning.

4. Chemical Analyses

(1) Proximate Analysis

The methods used for the proximate anal
ysis of feeds, excreta, and liver fat samples
were followed by the methods described in

A.0.A.C. (1975). Nitrogen was analyzed by
the method of Kjeldahl.
(2) Determination of Serum Cholesterol
Determination of serum cholesterol was.
conducted by the method of Zak et al. (1954).
(3) Fatty Acid Analysis
Fatty acid composition of various fats and.
oils were determined by Varian Gaschorm-
atography fatty acid analyzer of the Korea.
Institute of Science and Technology (KIST).

li. RESULTS AND DISCUSSION

1. Growing Performence

All groups received fat or oils gained more:
body weight than control group except the:
chicks fed fish oil and rapeseed oil although
no statistical significance was found among:

treatments as shown in Table3 (rats) and 4.
(chicks).
It was found that the total body weight

gain achived by the rats received soybean

Table 3. Performance of albino rats fed experimental diets during 4 weeks

Treatment Control Rapeseed Corn Soybean Sesame Pefilla Animal Fish
Item niro oil oil oil oil oil fat oil
Initial Body 135.0 135.5 126.8 136. 0 133.5 126.0 124.0 128.5
Weight (g)
Final Body 208.0 234.0 223.3 240. 8 227.0 209. 5 221.5 220.0:
Weight (g)
Body Weight 73.0 98.8 96.5 104.8 93.5 83.5 97.5 91.5.
Gain (g)
Feed Intake (g) 522.8 502, 0 538.5 504.5 516.5 455.0 499.5 494.0
Feed Efficiency 7.16 5.08 5. 58 4.81 5. 52 5.45 5,12 5, 404

Table 4. Per ormance of broiler chicks fed experimefntal diets during 4 weeks

Animal Fish

Treatment c 1 Rapeseed Corn Soybean ~ Sesame Perilla
Ttem ontro oil oil oil oil oil fat oil
Initial Body 198.8 215.5 202.5 221.3 205.0 213.8 210.0 203.8
(Weight (g)
Final Body 1045.0 1051.3 1383. 8 1135.0 1141.3 1197.5 1230.0 835.0-
Weight (g)
Body Weight 846. 2 835. 8 1181.3 913.7 936. 3 983.7 1020.0 631.2
Gain (g)
Feed Intake (g) 2018.8 1932.0 2481.0 2052.5 2108.5 2135.3 2176.8 1685.5
Feed Efficiency 2.39 2.31 2.10 2.25 2.25 2.17 2.13 2. 46
(172 — 62—



oil, rapeseed oil, animal fat or corn -oil was
considerably greater than that obtained by
the rats fed perilla oil, sesame oil or fish
oil.

Present observation were supported by Yu
(1968) and Suzuki et al. (1966) who also found
similar results with rats. In the body weight
gain of chickens, corn oil and animal fat
received group gained more than other vege-
table oils fed groups. It is noted that this
finding confirms observation made by Seel et
al. (1961) and Jacobson (1974).

Feed
group of both rats and

intake data indicated that corn oil
chicks

considerably more feed than other groups.

consumed

Whereas fish oil group consumed the least
amount of feed among the experimental
animals. This would mean that fish oil might
contain a certain toxic component which would
exert adverse effect on body weight gain and
teed intake of animals or fish oil might have
oxidation problem.

Feed efficiency of soybean oil group of rats

and corn oil group of chicks was significantly

Table 5. Nutrient utilizability

better than other experimental group. However,
feed efficiency of control group in rat experi-
ment was the worst among other treatments
indicating that addition of fat or oils in the
diet always improve the feed efficiency of
diet. It is noted that feed efficiency of fish
oil fed chicks was the worst among treatments

as is shown in Table 4.

2. Nutrient Utilizability and Nitrogen

Retention:

Nutrient utilizability and nitrogen retention
are summarized in Table 5 (rats) and 6 (chicks).

The data on the utilizability of nutrients
showed that utilizability of crude fat in the
diet contained 10% of fat or oils was better
than that in control diet, Present data on fat
utilizability revealed that the utilizability of
fat in vegetable oils was superior to that in
animal fat. This is in good agreement with
observation made by Afifi (1972). He showed
that the melting points of the fats seemed to
have no-influence on their digestibilities with

the exception of beef fat, however, the digest-

and nitrogen retention of rats (%)

Treatment

Animal Fish

Rapeseed Corn Soybean  Sesame Perilla s
Item Control oil oil oil oil oil fat oil
Dry matter 91.6 al. 1 92.9 91.5 91.8 88.0 90.0 92.1
Crude fat 93.3 94,5 97.6 97.7 97.3 97.0 94.8 96. 5
Crude fiber ‘ 80.9 75.1 78.8 76°0 77.8 64.9 68.1 76.8
NFE 95.8 95.6 95.8 95.0 95. 4 92.7 93.7 95. 4
Nitrogen retention 7.7 68.9 73.1 68.2 66.0 68.0 69.8 73.5
Table 6. Nutrient utilizability and nitrogen retention of chicks (%)
Treatment Rapeseed Corn Soybean  Sesame Perilla Animal Fish
Control 3 g 0 i fat il
Item ol oil ol ol a o
Dry matter 65.8 71.7 72.3 73.5 71.5 70.9 71.0 64.5
Crude fat 83.8 85.1 93.1 86. 1 92.7 93.5 82.3 86.7
Total carbohydrate 84.4 82.9 83.3 85.6 81.3 30.6 81.4 78.2
Nitrogen retention 33.4 52.1 49,5 51.4 49.6 49.0 51.8 37.2
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Table 7. Fat content in rat liver (%)

Rapeseed Corn Soybean  Sesame Perilla Animal Fish

Treatment Control ™73 ol - oil oil il fat oil
Fat Content 8.05 13.45 11.41 10. 95 10. 45 9.74 9.53 9,00

Table 8. Serum cholesterol level (mg/dD
Treatment p . . .

Rapeseed Corn Soybean  Sesame Perilla Animal Fish

Animal Control - ™41 oil oil il il fat ol
Rat 101.5 127.5 79.5 91.3 105.8 82.5 80.8 93.3
Chicken 150. 3 194.5 196.8 201.3 197.3 197.3 197.8 204. 8

ibility of the fats improved as the iodine
value increased. It was found that there was
no significant difference in nitrogen retention
of experimental diet, although nitrogen reten-
tion of control and fish oil diet fed chicks

was slightly lower than others.

3. Liver Fat Content

Liver fat content of rats received different
oils and fat are presented in Table 7.

As is seen in Table 7, liver fat content of
rapeseed oil group was much higher than that
of control group and other groups. It was also
noticed that feeding more of polyunsaturated
fatty acids resulted in higher content of liver
fat.

Alifin-slater et al. (1965) reported that
animals given [aurate supplements highest
hepatic total lipid accumulation. Present data
did not support the data obtained by Masoh
et al. (1972) who observed depressions of
hepatic fatty acid synthetase by feeding poly-

unsaturated fatty acids to mice or rat.

4. Cholesterol Content of Serum

Cholesterol content of serum affected by
the feeding fat and oils are recorded in

“Table 8.
Present data revealed that serum cholesterol

content of rapeseed oil group (127.5 mg/dl) of

a74)

rat was higher than that of sesame oil group
(.105. 74 mg/dl) and that of control group was
higher than that of corn oil group, soybean
group, perilla group, animal fat group and
fish oil group. In chicken experiment the
serum cholesterol content of animal fat group
(227.0 mg/dl) was higher than other experi- ‘
mental groups, In general, chicks received
fat or vegetable oils showed higher serum
cholesterol level than unsupplemented control
group. It is interesting to note that serum
cholesterol content of chicken was higher
than that of rats regardless of the kind of
oils received. This would mean that there
would be a species difference in the serum
cholesterol content, even if they are fed the
same kind and level of fats or oils.

Han et al. (1969) reported that no significant
difference in the liver fat of chickens was
discovered among the treatment but it was
observed that liver fat was decreased as the
serum cholesterol content increased. This find-
ing was not confirmed by the present data
with rats. »

On the contrary, there was a correlation
chicks

unsaturated fatty acid supplementation, and it

beiween serum cholesterol of “and
was observed that vegetable oil that. contains
more unsaturated ftty acids tended to lower the

serum cholesterol.



Table 9. Fatty acid composition of various fat and oils

Arachi-

) Lauric Myristic Palmitic Palmitoleic Stearic ~ Oleic Linoleic Linolenic donic

Fat or oils acid acid acid acid acid acid acid acid acid
Cr Cu Ci 1611 Cis Cist Cis2 Cis'a Croia

Rapeseed oil — — 2.7 0.3 1.1 15.7 14.1 8.3 0.9
Corn oil — — 11.8 0.1 2.1 30.2 54.7 0.9 0.3
Soybean oil —_ — 10.0 0.1 9.5 23.7 54.3 8.5 0.1
Sesame oil — — 7.4 0.1 4.6 40.1 47.5 0.5 0.1
Perilla oil — — 5.9 0.1 2.1 18. 1 15.4 58.4 0.1
Animal fat 0.5 3.4 24,3 3.7 15.5 43.1 9.1 0.4 -
Fish oil 0.1 7.8 12.2 9.4 1.9 16.7 0.8 0.4 —

5. Fatty Acid Composition

Fatty acid composition of rapeseed oil, corn
oil, soybean oil, sesame oil, animal oil, animal
fat and fish oil is presented in Table 9.

Analytical data showed that the vegetable
oils composed mainly of oleic and linoleic acid.
However, it should be noted that the perilla
oi] contained a very large amount of linolenic
acid (58.4%) comparing with that in other
vegetable oils, This data could be supported by
Mo (1975) who presented the similar results.
It should also be mentioned that animal fat
contained more stearic acid and palmitic acid,
and fish oil contained more palmitic acid,
palmitoleic acid and myristic acid than other
oils,

Since linolenic acid has an equal importance
to linoleic acid in growth promotion of young
animal, perilla oil that contain a large amount
of linolenic acid might also be a good source
-of polyunsaturated fatty acids as is described
as follows,

Devel et al. (1955) pointed out that the
position of linolenic acid is less certain. It
-does promote growth but is inefficent in curing
the skin lessions of the deficiency when fed
:alone, when fed in combination with linoleic
acid, it is fully as effective as linoleic acid.

Tables 9 showed that a little arachidonic

acid was detected in vegetable oil whereas
none was found in animal fat and fish oil.

On the contrary, Haines et al. (1962) and
Hulanicka et al. (1964) presented that arachi-
donic acid found predominantly in animal
tissue is about three times as active as linoleic
acid (Deuel et al., 1951; Turpeinen, 1938) and
is readily synthesized, in vivo, from linoleic

acid.

V. SUMMARY

A series of experiment was carried out to
study the effect of commonly used dietary
fat or oils on the growth, feed efficiency,
nutrient utilizability, nitrogen retention and
serum cholestero] of rats and chicks fed various
fat or oils at the level of 10% during 12 weeks
of experimentation.

Fat and oils used in this experiment were
also analyzed for the composition of some fatty
acids.

The main observations made are as follows:
1. All groups received fat or oils gained
more body weight than unsupplemented
contro]l group except chicks fed fish oil
and rapesced oil although no statistical
significance was found between treatments.

It was found that body weight gain achi-
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eved by the rats fed soybean oil, rapeseed
oil, animal fat or corn oil was much gre-
ater than other group and that achieved
by the chicks fed corn oil and animal fat
was greater than other vegetable oil groups,
although no statistical significance was
found among treatments,

2. Feed intake data indicated that corn oil
group of both rats and chicks consumed
considefably more feed than other groups.
Whereas feed intake of fish oil groups was
the lowest among the experimental animals
indicating that fish oil might contain
unfavorable compound that depresses. the
palatability. In feed efficiency, soybean oil
group of rats and corn oil group of chicks
were significantly better than other expe
rimental groups. In general, addition of
fat or oils in the diet improved feed effe-
ciency of diet.

3. Nutrient utilizability and nitrogen reten-
tion data showed that fat in the experi-
mental diet containing 10% fat or oils was
absorbed better than crude fat in control
diet. It was atso found that there was no
significant difference in nitrogen retention
among treatment.

4. Liver fat content of rapeseed oil group
was much higher than that of control
group and other group. It was also noticed
that feeding more polyunsaturated fatty
acids resulted in higher content of liver
fat,

5. Present data indicated that serum chole-
sterol content of rapeseed oil and sesame
oi]l group of rat was the higher than that
of contro] group. Serum cholesterol con-
tent of animal fat group of chicks was
higher than other group. It was interesting
to note that serum cholesterol content of
chicken was higher than that of rats

(176)

regardless of the kind of oils received.

6. Analytical data revealed that fatty acid
composition of vegetable oil was composed
mainly of oleic acid and linoleic aciﬂ,_
whereas animal fat and fish oil . were
composed of saturated fatty acid such as:
myristic and palmitic acid.

It should be mentionted that the perilla oil
contained a very large amount of linolenic-
acid (58.4%) comparing with that in order
vegetable oils.

Little arachidonic acid was detected in
vegetable oil, whereas none in animal fat and
fish oil,
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