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Influence of Dietary Supplemental Betaine on Performance and
Egg Quality of Laying Hens during the Heat Stress

M. S. Ryy, K. H. Cho', W. J. Shin and K. S. Ryu’'

Dept. of Animal Resources and Biotech., “Research Center for Industrial Development of Biofood Materials, Chonbuk National University,
Chonju 561-756, South Korea, 'CTCBIO Inc., Seoul 138-858, South Korea

ABSTRACT : Betaine functions as an osmoregulators in the cells and its inclusion in diet can spare the choline and carcass
fat reduction in chicken. Thus, two hundred eighty eight laying hens were fed with 0, 500, 1,000, 2,000 ppm of betaine from
seventy eight to eighty six weeks of age during the environmentally high temperature stress. Corn and soybean basal diets
contained 2,800 kcal’/kg ME and 16% CP. Egg production, feed intake, and feed conversion were examined for eight weeks.
Egg quality characters, serum cholesterol, liver betaine, and lower ileal osmolality were measured at the end of experiment.
Egg production rates of hens fed with 500 or 2,000 ppm of betaine were 75.06 and 75.02%, respectively and tended to increase
compared to the control. The feed conversion(FCR) of these treatments was significantly(P<0.05) improved compared to that
of control although it did not significantly differ in the egg production rates between 500 and 2,000 ppm of betain groups.
Eggshell breaking strength of hens fed betaine was significantly(P<0.05) higher than those of control. However, betaine
supplements did not influence to improving the albumen height and Haugh unit. Liver betaine in hens fed with betaine was
linearly increased upto 2,000 ppm. The birds fed with 2,000 ppm betaine showed significantly(P<0.05) higher in the liver
betaine than the control birds. Total cholesterol and triglyceride tended to be increased by dietary betaine supplement. The
lower ileal osmolality in betaine supplement group tended to be slightly decreased. As a result, dietary betaine supplement
tended to improve the egg production and eggshell quality in laying hens during heat stress.
(Key words : betaine, osmolality, egg production, heat stress, eggshell quality)
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Table 1. Experimental diet composition

Ingredient (%)
Con 67.55
Soybean meal 18.28
Corn gluten meal 3.15
Canola meal 0.50
Limestone 873
TCp 1.56
Salt 0.34
L-Lysine 0.06
DL-methionine 0.03
Vitamin premixl 0.2
Mineral premix2 0.1
Total 100.00
Chemical composition
ME(kcal/kg) 2,800
CP(%) 16.00
Methionine(%o) 0.32
Lysine(%) 0.75
Ca(%) 3.70
P(%) 0.40

Y FHK Co, Japan.
? QCM+, TSS, England.

'Provided per kilogram of diet: vit. A, 5,500IU; vit. D, 1,100IU;
vit. E, 11IU; vit. By, 0.0066mg; riboflavin, 4.4mg; niacin, 44mg;
pantothenic acid, 11mg (Ca-pantothenate, 11.96mg); choline,
190.96mg (choline chloride 220mg); menadione, 1.1mg(menadione
sodium bisulfite complex, 3.33mg); folic acid, 0.55mg; pyridoxine,
2.2mg(pyridoxine hydrochloride, 2.67mg); biotin, 0.11mg; thiamin,
2.2mg(thiamine mononitrate, 2.40mg); ethoxyquin, 125mg.

*Provided in mg per kilogram of diet; MnSQs, 120; ZnSOs, 100;
FeSQq4, 60; CuSO;, 10; Ca(I0;),, 0.46; CaCOs, min: 150 max: 180.
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GLM procedure 2 #AFEA-E& AAlslgom HgF#3te] &
AlZ Q] o]+ Duncan's new multiple range test(Steel and
Torrie, 1980)E ©]-83}3ith

Z5 o Da
1. A2HE, ARMFRE, AIRRTE
HlefQle) s Foq7) AteAle] kg el
£ Table 2¢) VteERATh g2 v]E]Q] 5003 2,000ppm
AFNA & BEFES B o A7t FAAR] Apo]
+ AT dFE 2,000ppm g Tl 2 A¥%E BA
ot BAA Aol AATE AFRAH TS BIEQ] ATt
A aske ZEe JERlev At FAIA A}e)
At 2y Ats 8T HIEHIQ X TelA siAE
= 3% YEllen 5003} 2,000ppm A 2 7ol A o 270l
Hlste] @A kA 74 = ATHP<0.05).
7hael A vlE1e) Foe WEre g <3 vE e
dg FEAHoZ g 4 I tiVirtanen and Rosi, 1995;
Remus and Virtanen, 1996). Stekol et al.(1953)2 ol A] vle]
9l Fo = homocysteineo] WE] 2 o 2 ¥slEE | go] &
de} Foddl Blste] oF 3u) Erha k{vh Virtanen and
Rosi(1995)%& vlEgjele] Fo 2 HEH Al T80 /Ay
AT s on B Az Hlgle] gl oA Alm
a7&o] MAEE ZAEE BHor 500 32 2,000ppm &

AR 9

r1r

Z

Table 2. Influence of dietary supplemental betaine on producti-
vity of laying hens

Treatments Egg Egg Feed Feed
(ppm) production weight intake conversion
(%) (&  (g/hen/day)

0 72.62 64.02 107.2 2.374°

500 75.06 63.40 103.8 2.203°
1,000 7177 62.68 1002 2252%
2,000 75.02 65.11 102.8 2.125°

SEM 0.66 0.38 1.00 0.034

*®Means with the different superscripts within a column differ
significantly(P<0.05).
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Table 3. Influence of dietary supplemental betaine on egg quality of laying hens

Treatments(ppm) Eggshell breaking strength Eggshell thickness Albumen height Haugh unit Yolk color score
(kg/em’) () (mm)
0 2.775° 375.4 4.99 66.28 7.43°
500 3.239° 388.3 5.18 66.31 8.08°
1,000 3.164° 390.4 4.68 63.92 7.69®
2,000 3117 384.1 4.93 64.46 7.85%
SEM 0.0641 3.00 0.13 1.13 0.08

**Means with the different superscripts within a column differ significantly(P<0.05). n=40.
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Table 4. Influence of dietary supplemental betaine on serum

cholesterol and liver betaine of laying hens

Treatments Serum . .
Liver betaine
(ppm) Triacylglycerol  Total cholesterol

.................. (/L) «eererernnennns rglg

0 1603.12 125.03 818.20°

500 1625.63 124.57 912.06°
1,000 1630.54 138.14 1,027.94%
2,000 1667.48 142.52 1,428.85°
SEM 61.08 4.24 83.88

*>Means with the different superscripts within a column differ
significantly(P<0.05). n=20.
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Fig. 1. Influence of dietary supplemental betaine on plasma and
ileal digesta osmolality of laying hens(Mean+SE). n=5.
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