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SUMMARY

This study was designed to investigate the effects of various sources of dietary
fats on the blood and liver cholesterol{(CHOL) levels in young Single Comb White
Leghorn male chicks.

In experiment 1, corn oil, palm oil, tallow and fish oil were added individually
at a level of 4% to semipurified type diets composed of isolated sioyprotein and glu-
cose as major components. The diets were fed ad libitum for a period of 15 days.
In experiment 2, various fats such as corn oil, soybean oil, repeseed oil, palm oil,
tallow, fish oil and hydrogenated fish o0il{HFO) were added individually at a level
of 11.49% to practical type diets primarily based on corn and soybean meal. Con-
trol diet contained 3% of corn oil. All these diets were formulated to contain equi-
valent amount of nutrients such as protein, vitamins and minerals on a basis of unit
kecal of metabolizable energy. The third experiment was to compare the effects of
different levels of calorie /protein(C /P ratio) of diets on the performances and va-
rious biological parameters in the chicks. Control diet was the same as in experi-
ment 2. Another diet was added with 11.14% corn oil{C/P ratio= 146) and the
other diet with 10% corn 0il{C_/P ratio= 164). The diets in experiment 2 and 3
were fed ad libitum for 26 days.

In the first experiment, the chicks fed the diet containing vegetable oils tended
to grow faster and show better feed efficiency without significance than those fed
diets added with animal fats. However, this tendency was not observed in the ex-

periment 2. Birds consumed the diets added with fish oil appeared to have heavier
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liver weight and higher liver CHOL than the others(p{ 0.05). No significant differ-
ences in the levels of blood CHOL and triacylglycerol{(TG) were observed among
the chicks of various dietary groups(Exp. 1). Weights of liver or heart were signifi-
cantly heavier in the chicks consumed the diets added with HFO or fish oil, respec-
tively (Exp. 2). However, chicks ingested diet containing fish oil appeared to have
significantly lower plasma CHOL. No significant differences were observed in the
levels of liver CHOL and plasma TG among the dietary groups.

Birds consumed the diet with a wider C /P ratio resulted in higher liver TG
levels in experiment 3(p< 0.05). Although no statistical differences were observed
among the various dietary groups, chicks fed the diet with a wider C /P ratio ten-
ded to show higher levels of plasma CHOL, TG, liver CHOL and total liver lipids

compared to those of the control group.
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Table 1. Formula of experimental diets(Expt. 1)

Diets added with

Ingredients
Corn oil Palm oil Tallow Fish oil

Soyprotein, isolated 1} 24.0° 24.0 24.0 24.0
Corn oil 2) 4.0 - - ’ -
Palm oil - 4.0 - -
Tallow 3) - - 4.0 -
Fish oil 4 - - - 4.0
Cellulose 5) 3.0 3.0 3.0 3.0
DL-methionine 6 0.5 0.5 0.5 0.5
L-Glycine © 0.3 0.3 0.3 0.3
Choline chloride 6) 0.2 0.2 0.2 0.2
Mineral mixture7) 6.0 6.0 6.0 6.0
Vitamine mixture 8 0.2 0.2 0.2 0.2
Glucose 9) 61.8 61.8 61.8 61.8

100.0 100.0 100.0 100.0

1) Supra 620, Ralston Purina Co., St. Louis
3) Seoul shorting Co., Seoul.

2) Samyang Co., Seoul.
4) Mixture of various sources of fish oil.
5) Alpha-Cellulose, Sigma Chemical., St. Louis.

6) Sigma Chemical Co.,St. Louis

7) The mixture provides per kg of diet:Ca 9.04, P 5.54,K 2.0¢, Na 1.54, Mn 55mn9, Mg 600
mg, Fe 80mg, Cu 4mg, Zn 40my, 10.35mg, Mo 3.9m5, Se 0.1my, Co 0.21my and B 1.58mg.

8) The mixture provides per kg of diet:Vit, A acetate 10,000IU, Vit. Dy 600IU, alpha-tocopher-
ylacetate 20mg, Menadione 5mg, Thiamin HCI 100mg, Riboflavin 16 mg Pyridoxine HCI 6.0mg,
Ca-pantothenate 20my, Niacin 100mg Biotin 0.6mg, Folic acid 4mg, Vit. B, 0.02mg, Inositol

100m3, PABA 2mg and Vit. C 250my.
9) Miwon Co., Seoul
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Table 2. Formula of experimental diets(Expt. 2 & 3)

. Experiment 2 Expt. 3
Ingredients :
Control Fat-supplemented Corn 0il,109%
g g % g
Corn; yellow 57.8 36.6 40.8 49.0
Soybean meal 35.0 39.0 43.4 36.8
Corn oil 1} 3.0 - - 10.0
Fat 2 - 10.0 11.14 -
CaCoO, 1.0 1.0 1.11 1.0
Tri Ca-P 2.0 2.0 2.23 2.0
NaCl 0.3 0.3 0.33 0.3
DL-methionine 3) 0.05 0.05 0.056 0.05
Vitamine mixture 4) 0.2 0.2 0.223 0.2
Mineral mixture 5 0.5 0.5 0.557 0.5
Choline chloride 3 0.15 0.15 0.167 0.15
100.0 89.8 100.0 100.0
Calculated values

Metabolizable Energy
Kcal /100 ¢ 300.0 300.0 337.5
Cr. protein, g 20.5 20.5 20.5
Calorie / Protein 6} 146.0 146.0 164.5

1) Samyang Co., Seoul

2) Corn oil{(Samyang Co., Seoul), Soybean oil and Rapeseed oil(Dong bang oil Co., Seoul),
Palm oil(Nongsim Co., Seoul), Tallow, Fish oil and Hydrogenated fish oil(Seoul shortening

Co., Seoul).
3) Sigma Chemical Co., St. Louis

4) The mixture provides per kg of diet: Thiamin HCIl 1.8mg, Riboflavin 3.6m3, Ca-pantothenate
10.0mg, Niacin 25mg, Pyridoxine HCI 3.0mg, Folacin 0.55m9, Biotin 0.15mg, MSBS(50%) 1.1y,
Vit. A 15001U, Vit. D, 400IU, Vit. E 500IU, Vit. B,, 0.01mg.

5) The mixture provides per kg of diet:ZnCO, 40mg, Cupric Sulfate 4.0mg, MnCO, 39mg, Na

Selenate 1mg, FeSO, 80mg.

6) C/P ratio= M. E. kcal /kg diet+ % crude protein
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Table 3. Energy intake, body weight gain, liver weight, liver total lipids, levels of
cholesterol and triacylglycerol in liver and plasma in chicks(Experiment 1) 1}

Basal Diet Standard
+4.0% +4.0% +4.0% +4.0% error
Corn oil Palm oil Tallow Fish oil
Energy intake, kcal 1,028.9a 1,012.1a 962.8a 996.1a -
Body weight gain, ¢ 161.4a 154.0a 139.1a 143.1a 4.72
Feed / Gain 1.83a 1.86a 1.95a 2.02a 0.12
Liver
Weight, /100 ¢ body wt. 2.95a 2.93a 3.14a 3.66b 0.08
Total lipids, % 4.58a 5.08a 4.85a 5.34a 0.49
Cholesterol, mg /g tissue 4.29ab 3.96a 4.12a 4.67b 0.13
Triacylglycerol, mg/ ¢ tissue 13.79a 14.68a 15.07a 20.47a 1.94
Plasma
Cholesterol, mg/100 m¢ 185.2a 184 .9a 188.2a 186.3a 5.62
Triacylglycerol, ng/100 m¢ 317.0a 317.9a 310.3a 317.1a 11.27

1) Initial average body weight of birds was 92.44%0.11(S.E.). Mean values of 18 chicks fed
ad libitum the diets for 15 days. Means with a common superscript are not significantly
different (p € 0.05).

Table 4. Energy intake, body weight gain, liver weight and heart weight in chicks
{Experiment 2) 1)

Basal Diet
+3.0% +11.19% +11.1% +11.1% +1Pl.1% +11.1% +11i11%_+11.1% Standard
. :1 Soybean Rapeseed Palm is Fish oil error
Corn oil Corn oil oil oil oil Tallow oil (Hydrogenated)
Er}x{er y intake 1,430.3a 1,493.2a 1,517.5a 1,417.6a 1,520.7a 1,566.4a 1,616.3a 1,483.8a -
ca
Body weight 222,52  238.82 249.7a ’220.78 241.6a  245.8a 234.0a 222.7a 8.28
gaing
Feed / Gain 2.14a 1.87a 1.81a 1.92a 1.88a 1.90a 2.06a 1.99a -
Liver weight 2.07a 1.98a 1.95a 2.06a 2.112 2.13a 2.17ab 2.36b  0.05
£,/100 ¢ body wt.
Heart weight 0.56a 0.57abc  0.56a 0.55a 0.54a 0.56a 0.64c 0.63bc 0.02

9,100 ¢4 body wt.

1) Initial average body weight of birds was 43.50 4:0.13(S.E.). Mean values of 15 chicks fed
ad libitum the diets for 26 days. Means with a common superscript are not significantly
different(p ¢ 0.05).
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Fig 1. Liver total lipids, cholesterol and triacylglycerol levels in chicks (Expt. 2).
Means of 15 chicks fed the diets for 26 days. Values with a common super-
script are not significantly different (p { 0.05). The mean values of total lipids,
cholesterol & TG of the control group are 3.63%, 4.77my/ ¢ tissue & 9.09mg/
& tissue, respectively, and the pooled standard errors of each parameter were"
0.2, 0.22 and 0.89, respectively.
: Liver total lipids [l : Cholesterol =Eue
Table 5. Energy intake, body weight gain, liver weight, heart weight, liver total lipi-
ds, levels of cholesterol and triacylglycerol in liver and plasma in chicks
(Experiment 3) 1)
Basal Diet Standard
+3.0%, +11.14 9%, +10.09%, error
Corn 0il2)  Corn 0il3 Com oil4)
Energy intake, kcal 1,430.3a 1,493.2a 1,442 .4a -
Body weight gain, ¢ 222.5a 238.8a 212.5a 10.2
Feed /Gain 2.14a 1.87a 2.05a -
Liver weight, /1004 body wt. 2.07a 1.98a 2.04a 0.06
Heart weight, £,100¢ body wt. 0.56a 0.57a 0.51a 0.03
Liver total lipids, % 3.63a 4,18a 4.26a 0.23
Liver
Cholesterol, mg,/ ¢ tissue 4.77a 4.97a 4.93a 0.22
Triacylglycerol, mg,/¢ tissue 9.09a 11.23ab 12.3b 0.75
Plasma
Cholesterol, ng,/100 n¢ 178.45a 174.09a 186.09a 9.51
Triacylglycerol, m3,/100 £ 285.64a 358.05a 363.02a 43.09

1) Initial average body weight of birds was 43.50 £0.13(S.E). Mean values of 15 chicks fed
ad libitum the diets for 26 days. Means with a common superscript are not significantly
different (p { 0.05).

2) Calorie /Protein ratio= 1486, 3) Calorie /Protein ratio= 146,

4) Calorie /Protein ratio=164.
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Fig 2. Plasma cholesterol and triacylglycerol levels in chicks (Expt. 2). Means of 15
chicks fed the diets for 26 days. Values with a common superscript are not
significantly different (p< 0.05). The mean values of plasma cholesterol and
TG of the control group are 178.45mg/ 100 m¢ and 285.64mg,/100m¢, respectively,
and the pooled standard errors of each parameter were 7.32 and 36.26, respec-

tively.
E= :Plasma cholesterol
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