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Studies on Possible Utiliz.ation of Citrus

Peel as a Feed Ingredient for Broilers

I. Feeding Value of Dried Citrus Peel

Sang Lyeol Kang Jin Ho Choi,
Dong Hoon Baik,and Won Jib Shin

College of Agriculture, Jeonbug National University

SUMMARY

A study was conducted to investigate possibility of utilizing dried citrus peel(DC
P) as an ingridient of broiler diets. Fresh citrus peels were collected from a
citrus processing plant, and were sun-dried and ground. Both chemical analyses
and a feeding trial were carried out. DCP was analyzed for proximate nutrients,
amino acids and some minerals. In the feeding trial, a total of 192 day-old female
broiler chicks of Maniker strain was divided into 16 groups of 12 birds each. Each
group was fed one of the 4 different levels(0, 2, 4 and 6%) of DCP replacing an
equivalent amount of wheat bran in the diet' with 4 replications for 6 weeks. Body
weight gain, feed intake and feed efficiency of broilers fed different levels of DCP
showed no significant differences among treatments. Immediately after termination
of the feeding trial, cach bird was examined for shank color using Roche’s Egg
Yol Color Fan. Shank color index of birds increased consistently (P<0.05) as the
level of DCP fed increased, indicating that DCP can be used as a source of pig-
ments. It was concluded from the results that DCP could be used up to 6% in’
place of wheat bran in broiler diets without adverse effects. A
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Table 1. Formula and chemical composition of
experimental diets (0 - Sweek)

Level of DCP' (%)

Items
0.0 { 2.0 | 4.0 { 6.0

Ingredients (%)
Yellow corn 59. 66 | 59. 66 | 59.66 | 59. 66
Soybean meal 25.0 |25.0 }25.0 |25.0
Fish meal 7.0 7.0 | 7.0 7.0
Wheat bran 6.0 4.0 | 2.0 -
DCp! - 2.0 | 4.0 | 6.0
Tricalcium phosphate 1.0 1.0 1.0 1.0
Limestone 0.5 0.5 [ 0.5 } 0.5
Salt 0.3 1031} 031} 0.3
Vit. —min. mix.? 0.39] 0.39( 0.39| 0.39
Antibiotic® 0.05{ 0.05] 0.p5[ 0.05
Coxistac* 0.1 0.1 0.1 0.1

Chemical composition (%)

Crude protein 21.9 |21.7 §21.5 |21.4

Calcium 0.91| 0.91] 0.92} 0.92
Phosphorus 0.76 | 0.73( 0.71 | 0.69.
Methionine 0.39| 0.39} 0.38] 0.38
Lysine 1.25}1 1.24{ 1.24| 1.23

1. Dried citrus peel. .

2. Vit, —min. mixture provided the following per kg of
diet; vit. A, 15,000 IU;vit. D,, 3,000 lU; vit. E, 25
1U; menadione sodium bisulfite, 3mg; riboflavin, 7mg;
niacin, 40mg; pantothenic acid, 17mg; vit. Bie, 0.03
mg; folic acid, 1.2mg; choline, 1,200mg; Cu, 5mg; I,
0.35mg; Fe, 70mg; Mn, 55mg; Mn, 55mg; Zn, 40mg.

. Supplied 10ppm Virginiamycin.”

Supplied 60ppm Salinomycin.
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Table 2. Proximate analyses of dried citrus pee!

Item %
Moisture 7.68
Crude protein 6.68
Crude fiber 10. 58
Ether extract 1.87
Crude ash 3.43 .
NFE 69.76

Table 3. Amino acid contents of dried citrus peel

Amino acids %
Lysine 0.24
Histidine 0.1
Arginine 0.19
Aspartic acid 0.75
Threonine 0.15
Serine 0.22
Glutamic acid 0.44
Proline 0.87
Glycine 0.22
Alanine 0.21
Valine 0.19
Methionine 0.04
Isoleucine 0.15
Leucine 0.26
Tyrosine 0.13
_Phenylalanine 0.18
Total 4.35

Table 4. Mineral contents of dried citrus peel
Minerals Content
Calcium(%) 0.448
Phosphorus (%) 0.021
Potassium (%) 1.117
Sodium (%) 0. 047
Magnesivm(%) 0.090
Iron(mg/kg) 158
Manganese (mg/kg) 103
Zinc (mg/keg) 382
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Table 5. Body weight gain, feed intake and feed efficiency
of broiler chicks fed different levels of dried
citrus peel (0-6week)

Treatments Level of DCP' (%)
Item 0.0 2.0 4.0 6.0
Initial weight(g) 38.8 39.24. 38.9 39.3
Final weight(g) 1199.1 | 1230.0 | 1216.6 | 1187.6
Body weight gain(g) 1160.3 | 1189.8 | 1177.7 | 1148.4
Feed intake (g) 2328.4 { 2410.9 | 2443.6 | 2377.3
"Feed efficency 2000 203 208 2.09

1. Dried citrus peel.
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Table 6. Shank color index of broilers fed different levels
of dried citrus peel

Treatments Shank color index
0% 5.03a
2% 5. 50b
4% 5. 72bc
6% 6. 05¢

a, b, ¢ Mean values with the same superscript are not
significantly different(P<0.05).
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