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Abstract: A 3-weeks feeding trial with 288 laying hens were
conducted to determine the efficacy of lecithin-free egg yolk
at different levels of dietary Ca on performance and Ca absorp-
tion. Laying hens were divided into 6 groups according to cal-
cium level and testing agent; 0% calcium feed (A), 0.2% cal-
cium feed (B), 0.4% calcium feed (C, normal feed), 0.6% cal-
cium feed (D), 0.4% calcium feed + 0.2% egg byproduct (C+
0.2), 0.4% calcium feed + 0.4% egg byproduct (C+0.4). The
final body weight gain of C+0.2 and C+0.4 groups were higher
by 1.5% and 7.4% respectively than group C. Tibia ash con-
tents did not show significantly difference, but calcium con-
tents increase (p<0.05) in C+0.2 and C+0.4 groups. Parallel
undecalcified tibia joint sections were stained for calcium ab-
sorption by the von Kossa’s stain. This result show that leci-
thin free egg byproduct supplementation to normal calcium
feed improved growth performance and calcium utilization in
laying hens.
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1. INTRODUCTION

~1 0
AlA| 2] 9] 7 L°?<]°ﬂ a3k gdEolt[1,2].

A A 2 B AJAE = Al o] Y& calcium carbonate”}
oF 98%% AFghA| AR U] 9] F5-5F Ca gg©] tfehs] F 2.8t
o, Gzt o] A 4w = 7P 2 ado|th B3k Alske it 2
ol whet 2" sHA ol & ofof sk, o] 2{gt 3 o] FUH A
] 1/]—7L;<Ioﬂ /K]7]—fﬂ— ojere 1:1] ']71] 5]01 Aol o g = &4
o] H“J)*%*—’F ATH [3,4]. whebA] AFEEA 9] Ca A A o] %
of ek @ A5-7F A e o] gkom 19629 7§74 E NRC
AL Z o A= Ca Fo4ES 2.25%00 A 2.75%2 =90
o, ofg] A Wixe] W= Cadl 4% Fol4aEe 271~
2.75%?4-31 R34 [5].

7Fard A7sS A8 s Bast FEE FolA
CaZ 7V 97k B aste, ¢l (P)2} HIERR Ds of 8 71A]
544 also] wreiE o ik A5 9] 99% o]/4fo] wof o
frEol slom FAF o) A aagA, Cagwol #



A2t e B AE =& RAHE0| AL LY Ca §12iS Z St MEt|2

3 79w o) W ak - 2E Aol E A SE 7HA T [6,7].
L2, ks, A, B3 oA FEE AL
cly HAGEARI oA E = (acetyl-
choline)& ¥H&7| %= 8hm, w|=rof| A &= 2| w &k2pofl A| A&
saote] oblE Zd o] F7hch= WEE At [8,9]. 2
G0 oblof whet Abd A o 2 17} uf - A
U, FE00L 2 AR 2 e o dlol F 4= 9l
ol A B A& FE0haL T FAMES AT oF
, O 7] = AL gl A ot [10]. ol A 2l
SoFaL F2 FAbEoll= oF 60% o] 2] Tl A o]
\ow, AR 7hpRafAlXl 7kl o) 34t
=5 971st A1}, a-tocopherol 2 th e =2 Ak
A il B E QAT [11].
| Me 3 dAE =25 Fakeg o
St 24 AFRH7HA O A
AHg-5Fe] Ca o], 54, Ca
43 Ca F5 SAAZA 9 7Hs A& AA]
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2. MATERIALS AND METHOD

21.4F FAd 3
2 AP AL A R AT GG O REE YA RS =5
SHIL e RALES ALGEIE O], F7)E §9 Adfe] B4
=224 (Doosan corporation Glonet, Biotech business division)
o b ST

o B R YA RS 5540 T2 FAHES A A S A
Aok e A 2efahele U dAE 2 RAE 30 g
5

of 1% KOH-&< 150 mL, methanol 150 mL-E 7} & 50°Co]|
A] 4017k TRFBLETE. 3,900 g, 1053+ 4] Helstel AR5
& AAG T, AAES acetone O & 4= 24| A H st A&
S A A5 AL, 2% 2-mercaptoethanol & A2k 1= 22} ¢hal 2]

S FAN A FAN R AP ATEA BBt [12],

22. 485 E 9 49|

147 o] Akt (Hy-line brown) =g o}2| & - 5}of 7t
HG717& AZ 3 AbekA 28802 & 617 O = o] 7}
ZF12npe] 4 4RhE o 2 A6kl t}. Ao AR = NRC (Natio-
nal Research Council) AF} FZ=of 93} semi purified AFEkA)
A7) AR E wfgstl o, AR W Ca Fekvt 25kt
(Table 1). AFHA| A 7] AR Ca =FS 0% (A), 0.2% (B),
0.4% (C), 0.6% (D) & 217} H7FsklaL, Ca 0.4%E 7t
Ao G JATE & FAHES 0.2% (C0.2), 0.4% (C+
0.4y5 ZH7} H7hsto]l A HAE oAtk AlR 2 EdE &
FE g golstalon, AF7|7 Fet Ats A3 F AlF
2 F 23] ZA6taL, HS A 1Y 234]7t0] HE & 519l
ok 22U o A TR FRY PN A 2 H =
(tibia) & & Z35}o] &4 of AR5}t

24. 92UF L Ca BT 24

4T B BAE S, dry ovend AHG30] 105°C
oA Azt A% F RAS ST F 600CY I3
oA 8417 Blatetel § HEFFE AUt T e

1

g
(USA, California) & Ca 32k 235kl t} [13].

25.3F RF Ca gy

HE R WE AEoto] 25, Qd, A2 E wF A|A s
11 10% neutral formalin®]] 24A]7F =oF 14 & von Kossa’s
staingr 5F3ITh 1278 & whe| | E55 A 4ste] 3 ume] £
2 84319 th 2.5% silver nitrate -8 © 2 3087+ & 2]l &
A 23t TS sodium carbonate formaldehyde -2 © & 387}
# 2] & A Hslo] QA E Ca 3t #1]7 (Leica, Germany,
Frankfurt) © & 325} ¢t

26. 54 B4

EA B A& SPSS program (SPSS Inc., Chicago, USA)S- o] -&
ko] oyl EEAA} (meantSD)E A|A| st eH, 2 118
O] fold HA2 AE1FY S Ao el Student r-test

3. RESULTS AND DISCUSSION

31 A=Y A Y & F4AEY A AR 3759
Ca 3reF-S 2 A AFAA A7) AbR O Al YATe =5 F
AFES A7tk AFEA| 9] Al m A= P BIFeka
T} (Table 2). Cao] 0% A 7}E A 122 Z|5Fo] 60.0+14.2 g
o2 A4 Cagrgel 0.4% 15 Cof SAIFS 162.2£11.6 g
off Bl 8} oF 40%0f = v x| ZFch. E3F, BIEF2] AT
121.8+15.0 g2 CILE0] B]3) ok 74%9] Z A S B At 5}
Agk CeF D152 Ca g2 AbetA AR o A 3l
0.4%2} 15815 ] H7}st 0.6%0]H, T 1Eo|| AL 1622+
11.6 g9} 164.4+10.0 g© 2 &-2|3} 2}o] & R o] x| ekekr}. Ca
ghgol Holdof wret 7hA o SA|Fol FoJsHA A=
< glstgl o, Cadl 282 o] vrdigt 93 =t
< glstgint. kA g, CoF DI1E-2 HAF2 Caol A
H, #7718 Cag Footelete £33 gle A
S} QI =] At

A E F2& HAES Fofsh C+0.29F CH0.415 2
7H7} 164.6+5.8 g, 173.8£10.6 g O 2 Z7}8l= AT
FAo U 793k Zpol & Kol A= gttt 53], C+
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Table 1. Composition and nutritional values of laying hens diets

Basal diet Ca supplemented level LFEY"
0, 0,
0% 0.20% 0.40% 0.60% 0(')2":/?&; 0(')::/0/1(;;;
Ingredients % % % % % %
Corn, yellow 68.4 68.4 68.4 68.4 68.4 68.4
Glucose 5 4.18 3.25 2.33 3.05 2.85
SPC? 20 20 20 20 20 20
Soybean oil 2 23 2.7 3.1 2.7 2.7
DL-methionine 0.1 0.1 0.1 0.1 0.1 0.1
Trytophan 0 0 0 0 0 0
CaCO; 0 0.52 1.05 1.57 1.05 1.05
LFEY 0 0 0 0 0.2 0.4
KH,PO, 0.4 0.4 0.4 0.4 0.4 0.4
NaH,PO, 04 0.4 04 0.4 0.4 0.4
NaCl 0.3 0.3 0.3 0.3 0.3 0.3
Choline-Cl 0.2 0.2 0.2 0.2 0.2 0.2
Vit-Min premix® 0.2 0.2 0.2 0.2 0.2 0.2
Cellulose 3 3 3 3 3 3
Sum 100 100 100 100 100 100
ME" 3089.8 3086.5 3088.1 3090 3088.1 3088.1
cp? 19.04 19.04 19.04 19.04 19.04 19.04
C fiber 5.04 5.04 5.04 5.04 5.04 5.04
Linoleic 2.15 2.31 2.51 2.71 2.51 2.51
CaCO; 0.08 0.28 0.48 0.68 0.48 0.48
Pavl® 0.32 0.32 0.32 0.32 0.32 0.32
Na 0.21 0.21 0.21 0.21 0.21 0.21
K 0.77 0.77 0.77 0.77 0.77 0.77
Met 0.4 0.4 0.4 0.4 0.4 0.4
TSAA? 0.71 0.71 0.71 0.71 0.71 0.71
Lysine 0.99 0.99 0.99 0.99 0.99 0.99
TRP 0.21 0.21 0.21 0.21 0.21 0.21
His 0.5 0.5 0.5 0.5 0.5 0.5
Thr 0.72 0.72 0.72 0.72 0.72 0.72
Arg 1.2 1.2 1.2 1.2 1.2 1.2

YLFEY: Lecithin free egg yolk, ?SPC: soy protein concentrated, *Vitamin contains followings in 1kg: Vit A, 10,000 IU; vit D3, 5,000 IU; vit E, 20
1U; Vit K3, 3 mg; Vit B1, 2 mg; Vit B2, 6 mg; Vit B6, 3 mg; Vit B12, 0.016 mg; niacin, 50 mg; Ca-pantothenate, 13 mg; Folic acid, 13 mg; Cu, 5
mg; I, 1.25 mg; Mn, 110 mg; Zn, 100 mg; Se, 0.3 mg; Fe, 40 mg; Co, 5 mg, “Me: metabolizable enegy, *CP; crude protein, ®Pavl: available

phosphorus, "TSAA: total sulfur amino acids

041E o CaEof H]3) OF 7.4% ZH|2Fo] A E Yo, o]
Azt A 25 Ak Yo 71E H %@@01 28
?Z‘i% AOR o gt

32329 JEF LA

7AZo] 2} 3| B Table 37} 2t A1ET BB
ZFzF 1.2940.15 g, 1.68+0.19 go| ¢l o, Co} D182 7}7}
2.38+£0.23 g, 2724022 g© & A, B 18] 31 CLE0| 4] §-2]3}
A daskdeh A A" 25 FAbaEE H7F Fold O+
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a HATS ANSAO R, AF W Ca TS UATYHE
AR Ca @S 24590k AR W 188 Ca HHF L 7
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Table 2. Effect on body weight, feed intake and feed efficiency of
broiler fed various feed additive for 3weeks

Table 4. The amount of Ca intake in feed and Ca contents in tibia
of laying hens fed lecithin free egg yolk for 3 weeks

Group Feed intake Weight gain FCRY
(g/bird) (g/bird)
A? 179.6+29.7° 60.0+£14.2° 3.04+0.29*
BY 304.7+65.4* 121.8+15.0° 2.52+0.51°
cY 339.6+49.9* 162.2+11.6° 2.11£0.43"
D 328.0+33.5% 164.4+10.0° 1.99+0.10™
C+0.29 343.9+39.7% 164.6+5.8° 2.09+0.22"
C+0.47 337.7£30.9* 173.8+£10.6" 1.95+0.23¢

YFCR: Feed conversion ratio, ?A: 0% Ca additive, *B: 0.2% Ca
additive, YC: 0.4% Ca additive, ¥D: 0.6% Ca additive, “C+0.2: 0.4%
Ca and 0.2% egg byproduct additive, "C+0.4: 0.4% Ca and 0.2% egg
byproduct additive.

**Values (MeantSE) within columns no common differ significantly
(»<0.05).

Table 3. The amount of wet weight and ash of the tibia of laying
hens fed lecithin free egg yolk for 3 weeks

Group Wet weight (g) Ash (%)"
AV 1.29+0.15° 35.9+3.54°
B? 1.68+0.19° 42.99+2.09°
cd 2.38+0.23° 48.98+1.98°
DY 2.72+0.22° 54.11+1.40°

C+0.2% 2.56+0.13° 49.47+1.56°

C+0.49 2.68+0.14° 50.78£1.74°

YA: 0% Ca additive, ?B: 0.2% Ca additive, ¥C: 0.4% Ca additive, ¥D:
0.6% Ca additive, *C+0.2: 0.4% Ca and 0.2% egg byproduct additive,
9C+0.4: 0.4% Ca and 0.2% egg byproduct additive.

“Values (Mean+SE) within columns no common differ significantly
(p<0.05).

50% 2ol HaE Rk Ca F37F 15 AdlA Ca ool
EABhE ol 71EF Y& Ufoll EA3h= Cadf ol C2F
C+0.2, C+0.47152] Ca T2 72 S 3o, DI1F

Group Ca intake Ca contents in bone

AD 0.14+0.02° 6.64+1.86°

B? 0.85+0.18° 12.1£2.69°

c 1.63+£0.24* 14.14+1.28°

D* 2.23+0.23° 15.25+3.92°
C+0.29 1.65+0.19* 14.75+£3.14°
C+0.49 1.62+0.15° 14.97+2.83°

YA: 0% Ca additive, ?B: 0.2% Ca additive, YC: 0.4% Ca additive, ¥D:
0.6% Ca additive, ¥ C+0.2: 0.4% Ca and 0.2% egg byproduct
additive, 9C+0.4: 0.4% Ca and 0.2% egg byproduct additive.

*®Values (Mean+SE) within columns no common differ
significantly(p<0.05).

oA °F 37%2] Cag v A5 5H 3T
A BE Ca s ST 23 A9 BIF2 C150]
Bl oAl skt o, DIFolA 7 w3t 2 2
e Ca 3ol T7hetd ti =2 Ca ol T7Hitt=
EE SibdeEn [14,15]. 30, A=k A 22 Ak
= T C+0.29} C+0.49 A= D152 &0l A A] X
SHAAIRE, CILFof vl Ca deFo] 57t A& 2elst
Tt (p<0.05). ©]= 352 T3 A Aol = Ak HATE
Az o] Ao7} Cao] W2 2= Eas e

ol}.
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=
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34. 9 =R A Ca FY

AF B2 4B A2 F 05518 A4 ol A lateral tibial
joint -5e] Ca F2 o] g $ero 2 Belss] 913 von
Kossa’s staine A A3ttt (Fig. 1). A2 A HES Fn|
73 478 A ATLg oY A= B g Wl A8 A Ca o]
e Ao gpo.z FE o] gl AL st BIFS
Caol AA|2 0.2 AF s o] GOt} FA} o} HerozE

Fig. 1. Effect of lecithin extracted byproduct of egg on calcium absorption in lateral tibia joint. Calcium content is visualized with von
Kossa'a staining (black color, 50 x). (a) 0% Ca feed, (b) 0.2% Ca feed, (c) 0.4% Ca feed, (d) 0.6% Ca feed, () 0.4% Ca and 0.2% lecithin

free egg yolk, (f) 0.4% Ca and 0.4% lecithin free egg yolk.
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Cao] AL 2L #elatgirt. Cok D, C+0.2, C+0.412 71
5gﬂ$gg%g&mﬁﬁﬂﬂ%%ﬁ%gdﬂ#“
Ao, vl 2FE toll Ca &S {eto2 ddstr| o=

ol Atk

4. SUMMARY

B Ao A= AFHA 9 in vivod F S E5to] U3 g A E
T3 FAkEo] AbehA| o] o] Ca 3 2t} A o] E%%¢

Aths AIE Aok A A7) AFR ol Cad] -2 0%,
0.2%, 0.4%, 0.6%= Zdsto] AFT A} FAH|Fol| A 0%,
0.2% Ca H7HE 50| FAFE G914 02 Fasg 0
U 0.4%, 0.6% 7} LEo A= B2 Q1 48ES &1kl
o} HkH ol 0.4% Cadr H7I3E o] dAd 5 Fales
0.2%, 0.4% A 7}et 150 A Z+2Z 1.5%, 7.1%= Z7}810] =
zolzr o7 Zylste AL Ho) 893 2ol gl
A6t AA A9 358 Hsiol 39 A8 Gl Y
& AT 23 AE FRA 004 Ca Bkl Wl
ANE 22 HAEE 242 Ao TBOIN 22 8.4%
R SR A2 AISAE SN 040
W7} 1ol v AAE 23 RAE Hrh 1Bl A St
AR, 08 Aol glolth. BB Ca TS YT

At 04% Ca H711g0l vig) ANE 25 Aol

43%, 5.9%7) 242k 013 Ao 2 Fhsteinh. B el A
AR Caol S4EAE7E Eelstr] €5to] lateral femoral
joint F-5-& von Kossa’s stains A 83t 23} Ca 23 15
A Ca Z2] o] AA| 3] At A5 eIt vH, 1 9] 250
A Cool 3225 ool slglom HekA Aol 3
Ca 0] 047iPt 71 e S shelstolet

B Aol A Ul A4 E 32 e B
23] 2415 o) g3to] Wl A 31 AR U Ca FHEA 1
ZA A 7S HolFow, 17| E #ol7] fls) @
HEA, SAFEY A3t 5 WHEA Q1 A7) pRbE o] of

shAt.
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