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Effects of Expanding Feed Processing Technologies on Egg Characteristic and Nutrient
Digestibility in Laying Hens

J. S. Yoo, S. J. Chae', S. E. Park', H. D. Jang', H. B. Seok!, I. H. Kim"" and Y. C. Kim’
"Department of Animal Resource & Science, Dankook University, *Hyundai Feed Co. Ltd.

ABSTRACT

This study was conducted to investigate the effects of expanding feed processing technologies on the egg

characteristics and nutrient digestibility in laying hens. A total of two hundred seventy laying hens were randomly allocated into
three treatments with fifteen replications for six weeks. Dietary treatments include 1) MS(mash), 2) EC(expanded crumble) and 3)

EP(expanded pellet).

In the egg production, the EC and EP treatments were significantly higher than MS treatment(p<0.05). However, no sig-
nificant difference was founded in egg weight(p>0.05). Egg shell breaking was increased in EC and EP treatments compared
with MS treatment(p<0.05), however, egg shall thickness showed no significant difference(p>0.05). Egg production and egg
shell breaking were significantly higher in EC and EP treatments than MS treatment(p<0.05), but egg weight and egg shell
thickness were no significantly difference among treatment(p<0.05).

Yolk color was increased in EC treatment compared with other treatments(p<0.05). Also, yolk index was significantly
improved in EC and EP treatments compared with MS treatment(p<0.05). Haugh unit was increased in EC treatment compared
with MS treatment(p<0.05). EC treatment had improved DM, Ca and P digestibility. In conclusion, Expanded crumble and
pellet processing could improve the egg characteristic and nutrient digestibility in laying hens.

(Key words: feed processing technologies, laying hen, egg characteristics, nutrient digestibility)
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Eo] FgYE ¢RI Amstrong et al., 1993; Chae et al,
1997; Z1¢Hel, 2005) & A|ZoAME 24zt o2 Al 7H V)
S8 A X3 AR Fo7t AAaA| o] Ao mX]= g El
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1. Al &2 Y AIE AA

H A& L 49528 HY-line Brown 27055 FA|8F1 1L, 6
T AR A S AAEI TR Al AAIE D) MS, 2) ECex-
panded crumble), 3) EP(expanded pellet) ©. 2 332|782 T4
AR A 159, a6 2 1) WA sjo] A
dE AT

2. Al AlE 2 AlE ZiE|

2 A o] &8 A AR e SFF-UTEE 9Fd
A2 24 ME 2,904 kcal’kg, CP 15.45%, Lysine 0.70%, Ca
3.23%, P 0.61%7} 5|58 A 25} CHTable 1). Expanding 7}
T 24 oA expander= Amandus Kahl(Model OE 30.2)¢]%]
o0 preconditioner®] £ 80T 1L, expanders] &5 =
115C )% t}. Expanded pellet AL&S A} %237 $13te] expan-
der Ab=71o) pellet dieS 423} 12, expanded crumble A}
E A z35}7] 93l expanderod| A Y& AFEE HIE crumble
st ~abo® Ay U4 AV U AL AlE AlRE
A5+ T

+ Dial pipe gauge(1-63-11,
g3l WA duy, 3

Table 1. Diet composition

Ingredients %o
Corn 50.36
Soybean meal(CP 46%) 18.70
‘Wheat grain 10.00
Limestone 7.50
‘Wheat bran 5.00
Animal fat 4.4
Corn gluten meal 2.00
Tricalcium phosphate 1.40
Salt 0.30
DL-methionine 0.10
Mineral premix' 0.10
Vitamin premix® 0.10

. .. 3
Chemical composition

ME(kcal/kg) 2,904

Crude protein(%) 15.45
Lysine(%) 0.70
Methionine(%) 0.32
Calcium(%) 3.23
Phosphorus(%o) 0.61
Available P(%) 0.35

! Provided per kg of premix: 25,000 mg Cu, 40,000 mg Fe, 60,000
mg Zn, 80,000 mg Mn, 1,500 mg I, 300 mg Co and 150 mg Se.

2 Provided per kg of premix: 12,500,000 IU vitamin A, 2,500,000
TU vitamin Ds, 10,000 mg vitamin E, 2,000 mg vitamin K;, 50
mg biotin, 500 mg folic acid, 35,000 mg niacin, 10,000 mg Ca
pantothenate, 1,000 mg vitamin Bs, 5,000 mg vitamin B,, 1,000
mg vitamin, B; and 15 mg vitamin Bj,.

3 Calculated values.

3) ket A= 2 Haugh Unit
Y3412 Yolk color fan(Roche, Switzerland)S- o] £38}o]
E S435tAck @3 AlSE Oakirte] Az]sa
2 98] go)9 A& 543l Sauter F(1951)2] ]
ojste] d&e] Fol& ergu 270 & vhro] Akstt
Haugh unit:= (HU = 100 x log(H — (1.701 x W**") + 7.57))¢]
R (Haugh, 1937)0.2 ‘r_‘r IS FHEW)S T2 iy
sho] 3T
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2 AOAC(1995)9] 2ja E-43tth olxl ZE AFE SAS
(SAS Institute, 1996)2] GLM procedure ©]-& Duncan’s mul-
tiple range test(Duncan, 1955)2 A gjdle] Hi3ke] F94&
ZER S A g

Zut 3 nE
1. A2 .

Expending 7152 A%¥ Alg9 Fo& 4t AI8E F
A3k X2t 0~2, 0~457ke) AFggolA] o]zt gl
(Table 2). 121} 4~657742] AFeE&o| SlolA EP A2l
MS Aa]7e} vlmsled fojad o g A VERGTHp<0.05).
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2. Azt Z
el o] AL= Fhgel] e Ad Fdd] ulAE 9%
Table 2. Effect of feed processing technologies on egg pro-

duction(%) in laying hens

Periods(Weeks) ~ MS' EC' EP' SE’
0~2 89.29 89.80 88.78 3.81
2~4 89.80 89.05 88.44 3.76
4~6 89.10° 93.37° 90.99"° 245

Overall 89.40 90.74 89.42 1.64

& Table 30| B v} %L‘:]' AE FB3A] GFE AT
71—}01] %g]xq o] ;‘{l—o]é 0}95)1\—9‘1,].(1»0 05), t&i}%kq]
21014 EC2} EP ﬂﬂ?ﬁ MS Az 7Hth fojd o= £
VR THp<0.05).

W7} 7o) A|g EEAIS W) glol A ECS} EPA
2l7E Mse} vlmale] felH e wAl ERdI(pr<0.05),
Wzt Aol E RS HEge] glo] A2l it §ol
79l Aol JERIA 23krhp>0.05).

Haugh wnit= A1)k £8A] 32 72ke] A9 Ho]

Table 3. Effect of feed processing technologies on egg quality

in laying hens

Traits MS! EC' EP! SE?

Initial
Egg weight(g) 64.13 6447 6434 064
Egg shell breaking(kg/cmz) 423 4.08 404 0.82
Egg shell thickness(mm) 0.36 0.32 036  0.02

Haugh unit 7850 79.64 7645 221

Yolk color unit 6.42 6.61 6.73 1.25

Egg yolk index 0.46 0.46 045 006
Final

Egg weight(g) 64.03 6458 6463 048

Egg shell breaking(kg/om®) 3.91° 443" 457 074
Egg shell thickness(mm) 0.36 0.35 036 002

Haugh unit 7845 8334 8321 263

Yolk color unit 784> 814 797" 1.39

Egg yolk index 046" 051  050° 0.2
Difference

Egg weight(g) -0.10>  0.11° 009" 034

Egg shell breaking(kg/em®) —0.31° 035  0.53* 116
Egg shell thickness(mm) 0.00 0.03 0.00 035

Haugh unit -0.05° 370 676 334
Yolk color unit 1.42 1.53 1.24 0.34
Egg yolk index 0.00° 005 005 003

! Abbreviated MS, mash diet; EC, expended crumble; EP, expen-
ded pellet.
2 Pooled standard error.
*® Means in the same row with difference superscripts differ
(p<0.05).

' Abbreviated MS, mash diet; EC, expended crumble; EP, expen-
ded pellet.
% Pooled standard error.
*® Means in the same row with difference superscripts differ
(p<0.05).
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Table 4. Effect of feed processing technologies on nutrient diges-
tibility(%) in laying hens

Traits Mms' EC' EP' SE?
Dry matter 81.48" 83.73° 82.34° 0.24
Nitrogen 69.04 67.72 67.42 1.97
Calcium 60.23° 63.43° 62.64° 1.39
Phosphourus 59.28" 60.31° 60.28° 0.06

! Abbreviated MS, mash diet; EC, expended crumble; EP, expen-
ded pellet.
? Pooled standard error.
** Means in the same row with difference superscripts differ
(p<0.05).
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EP(expanded pellet)o. = 342 +2 sl om, X
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