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Effect of Dietary B-Cyclodextrin on Egg Quality and
Cholesterol Content of Egg Yolks

Byung-Sung Park
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Abstract

This study was to determine the effect of dietary B-cyclodextrin (BCD) on egg quality and cholesterol content
of egg yolk. One~hundred 28-week-old laying hens were randomly distributed into five groups of twenty hens
each and maintained in individual laying cages for 10 weeks of the experiment. They were assigned to the five
treatments of experimental layer diets containing 0, 3, 5, 7 or 10% pure BCD of diets. Food intake, egg pro-
duction and egg weight varied slightly and insignificantly in the hens fed with 0, 3, 5 or 7% BCD-added diets.
But food intake, egg production, and egg weight were uniformly lower (p<0.05) in the hens fed with 10%
BCD-added diets. Food conversion rate, when expressed per number egg, was impaired (p<0.05) without
having an obvious relation to the dietary BCD level. No difference in haugh unit, egg yolk color, and egg shell
thickness was found among treatment. The cholesterol content of egg yolks was significantly decreased (p<
0.05) to 3.76, 5.12, 5.49 and 6.48 mg/g yolk in BCD 3, 5, 7 and 10% treatments respectively when compared
to that of the BCD 0% group. The cholesterol content of eggs, when expressed in mg/60 g egg, was greatly
(p<0.05) decreased to 54, 71, 77 and 86 mg in 8CD 3, 5, 7 and 10% treatments when compared to that of the
BCD 0% group. The most striking effects (p<0.05) were observed in BCD 5% and 7% treatments, whose cho—
lesterol content decreased from 28.19% to 30.23%. In conclusion, BCD added-diets fed to laying hens can
reduced the cholesterol content of egg yolk, and this new type of egg yolk with lower cholesterol can be con-

sidered a functional livestock food.
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Table 1. The ingredient composition and nutrient content of B-cyclodextrin (BCD)-added experimental diets fed to laying

hens
Ingredients Diets including BCD (% of diet)
0 3 5 7 10

Ground vyellow corn 5150 48.50 46.50 4450 40.80
Soybean meal 21.80 21.80 21.80 21.80 22.50
Wheat bran 9.70 9.70 9.70 9.70 9.70
Corn gluten meal 6.30 6.30 6.30 6.30 6.30
Corn oit" 150 1.50 1.50 1.50 1.50
B-cyclodextrin® - 3.00 5.00 7.00 10.00
Limestone 7.70 770 7.0 7.70 7.70
Tricalcium phosphate 0.80 0.80 0.80 0.80 0.80
Nacl 0.30 0.30 0.30 0.30 0.30
DL-methionine (50%) 0.10 0.10 0.10 0.10 0.10
Vitamin-mineral mixture® 0.27 0.27 0.27 0.27 0.27
Vitamin C 0.03 0.03 0.03 0.03 0.03
Calculated nutrient content

Metabolizable energy (kcal/kg) 2900 2900 2900 2900 2900
Crude protein (N X6.25)(g/kg) 18.78 18.55 18.40 18.25 18.30

"Included 650 mg BHT per liter oil.
“Purity 99.4%, Cavamax” w7, Wacker, USA.

Provided per kilogram of diet: vitamin A (retiny] palmitate), 1,200 IU; cholecalciferol, 2,500 IU; vitamin E (dl- ¢ -tocopheryl acetate),
20 IU; vitamin K3z, 4.0 mg; thiamin, 1.5 mg; riboflavin, 50.0 mg; pantothenic acid, 10.0 mg; niacin, 30 mg; pyridoxine, 4.0 mg; choline
chloride, 250 mg; folic acid, 0.5 mg; biotin, 220 Rg; vitamin By, 12 1g; BHT, 250 mg; manganese, 48 mg; zinc, 40 mg; iron, 24 mg;
copper, 16 mg; iodine, 0.6 mg; selenium, 0.12 mg; and DL-methionine, 50 mg.
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Table 2. Effect of feeding hens with B-cyclodextrin (BCD)-added diets on production characteristics during 7 weeks (32~38

weeks) after start in experiment at 29 weeks

Dietary level of BCD (% of diet)

3)
Items 0 3 5 7 10 SEM
Egg production (9%) 93.27* 93.32° 9347 93.25° 91.20° 0.9096
Egg weight (g) 64.40° 64.47° 64.27° 64.07° 62.30° 0.9578
Feed consumption (g/hen/day) 12055 120.85° 120.35% 12047 115.10° 1.4997
Feed conversion rate
per egg" 129.27° 129.52° 12832 129.20° 126.20° 1.7829
per kg eggs” 2.00 1.99 2.00 201 2.02 0.0376

DPeed intake per one number of egg.
PFeed intake per kg egg mass.
9Standard error of mean values.

“Mean values within a same row with unlike superscript letters were significantly different (p<0.05).
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Table 3. Effect of feeding hens with B-cyclodextrin (BCD)-added diets on haugh unit, egg yolk color and egg shell thickness
during 7 weeks (32~38 weeks) after start in experiment at 29 weeks

Dietary level of BCD (% of diet)

b
Items 0 3 5 7 10 SEM
Haugh unit 94.98 92.57 91.26 91.26 94.01 2.9854
Egg yolk color (Unit) 8.16 8.09 8.10 8.18 8.09 0.2343
Eggshell thickness (mm) 0.37 0.38 0.39 0.38 0.37 0.0189

Da
Standard error of mean values.

Table 4. Effect of feeding hens with B-cyclodextrin (BCD)-added diets on egg cholesterol content during 7 weeks (32~38

weeks) after start in experiment at 29 weeks

Dietary level of BCD (% of diet)

1}

Items 0 3 5 7 10 SEM

Egg yolk (g) 15.49 15.55 15.74 15.67 15.74 0.4779
Total cholesterol )

mg/g of yolk 18.16™ 14.40" 13.04° 12.67 11.68° 0.3408

mg/60 g of egg 262.66° 208.53" 191.97° 186.09° 177.19° 9.8176

1
'Standard error of mean values.

"Mean values within a same row with unlike superscript letters were significantly different (p<0.05).
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Fig. 1. % Decrease in egg yolk cholesterol from laying hens
during 7 weeks (32~38 weeks) after start in experiment at
29 weeks with feeding B-cyclodextrin (BCD)-added diets.
*Values were significantly different against control group (p<
0.05). Bars represent standard error of mean values.
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