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ABSTRACT

This study was conducted to investigate the interaction of vitamins A and E on their transfer
from diet to chicken eggs and the effect of vitamin A flood-dosing on its concentration in eggs and
livers. In Experiment I, forty-two 45-wk-old brown layers (Bobcock) were divided into seven
groups and fed one of seven diets: control, three vitamin A supplemented diets (8,000, 16,000, and
64,000 1U /kg diet) or three vitamin E supplemented diets (50,100, and 200 1U /kg diet). In Exper-
iment II, a total of thirty-two 35-wk-old white layers (Hy-line) were divided into four groups and
fed one of four diets:control, vitamin A 20,000+vitamin E 200 IU /kg, vitamin A 50,000+ vitamin
E 200 IU /kg or vitamin A 100,000+vitamin E 200 IU /kg supplemented diets. In Experiment M, a
total of fifty-six 35-wk-old white layers (Hy-line) was divided into four groups and fed one of four
diets: control or three vitamin A supplemented diets (80,000, 120,000 and 160,000 IU /kg diet). In
Experiment 1, vitamin E levels of egg yolk in hens fed the vitamin A supplemented diets
decreased as dietary vitamin A level increased (P<0.05). On the other hand, a slight reduction in
vitamin A levels of egg yolks in hens fed the vitamin E supplemented diet for 4 wk of the exper-
iment was recovered back to control level at wk 8 (P<0.05). In Experiment II, supplemental vit-
amin A markedly decreased the yolk deposition of vitamin E when two vitamins were
supplemented simultaneously. The yolk deposition of vitamin A decreased as high level of vitamin
E was supplemented, suggesting an antagonistic interaction between the two vitamins. In Exper-
iment T, the concentration of liver vitamin A rapidly increased and then stabilized during wk 3 to
4 after starting the experiment. Vitamin A levels in egg yolk linearly increased up to wk 6. How-
ever, vitamin A level of egg yolk in hens fed the diets supplemented 160, 000 [U vitamin A /kg
was significantly lower than those of hens receiving 120,000 IU vitamin A /kg diet (P<0.05),
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indicating that megadosing of vitamin A more than 120,000 IU /kg diet be uneconomical for its en-

richment of chicken eggs.

(Key words: interaction, vitamin A, vitamin E, egg yolk, liver, vitamin A flood-dosing)
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Table 1. Ingredient and chemical composition of basal diet
Item Experiment I Experiment T & III
Ingredients : ... b
Corn, yellow 56.20 37.58
Wheat (hard) - 25.00
Wheat bran 5.38 9.14
Gluten meal 2.57 -
Soybean meal 20.40 7.85
Rapeseed meal - 8.00
Limestone 11.69 8.25
Canola meal (34%) - 2.00
Tricalcium phosphate 1.62 1.11
Salt 0.30 0.25
Animal fat 1.00 0.40
L-Lysine 0.10 0.10
DL-Methionine 0.14 0.05
Choline chloride(25%) 0.10 0.07
Vitamin premix ! - 0.10
Mineral premix 2 - 0.10
Vitamin-mineral premix 3 0.50 -
Total 100.00 100.00
Calculated analysis ;
Crude protein 16.00 14.50
Crude fat 3.87 2.50
Crude fiber 3.00 3.57
Ca 4.41 3.65
P 0.56 0.62
ME(kcal /kg) 2,794 2,800

! Vitamin premix contains following nutrients per kg: vitamin A 11,000,000 IU ; vitamin Dj 2,200,000 1U ; vit-

amin E 5,000 IU ; vitamin K3 415 mg ;
acid 200 mg : vitamin By 13 mg ; endox 20,000 mg.

2 Mineral premix contains following nutrients per kg
fng : Se 100 mg.

: Cu 25,000 mg : I 1,500 mg

riboflavin 10,000 mg ; pantothenate 8,000 mg : niacin 35,000 mg : folic

; Mn 80,000 mg : Zn 60,000

3 Vitamin-mineral premix contains following nutrients per kg: vitamin A 2,000,000 IU ; vitamin D3 400,000 IU :

vitamin E 1,500 IU : vitamin K; 300 mg ; vitamin B, 200 mg ; vitamin B, 800 mg ; vitamin Bs 600 mg : Ca-D.

pantothenate 1,200 mg ; niacin 5,500 mg
mg ; Cu 1,000 mg

; choline chloride 50,000 mg : folic acid 100 mg
: 1150 mg ; Fe 12,000 mg ; Mn 12,000 mg : Zn 8,000 mg : Co 100 mg : Se 100 mg.

: vitamin By, 1,500
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1. BASET AR

4573 ZAA3A (Bobeock) 4242 837 AlS
S om(AIF ), 327 WAL (Hy-line)
88 (Ag 1, )& 2¢ FA| caged 254 Hl)x) 5}
B ALEE 8F 5 A4 Ao d 5218
AZEe 2 nAAIA AA ST

B AEe AR ZzAMEY] w2 24
Table 1ellA B wie} 2o}, 713349 vk Ag
E(v]ell A 500,000 1U /g, ®leks] E 500 [U /g ;
BASF, Germany) & 220 34 uj@3t & 7124}

=9} Mgsisic

2. HEjale] H7lot TAIS
£ Alge) A ek 27152 (Table 2) 3 %

AL BT 2

1) Al@ 1:d[ejel Aet Eo| A3 ElR0) et AlIY

HERRl A9t E9] Zh2he] MrleEd s xpgol &
Ast=AE 7H37) 8l 71 2ARR (W2, C)e 1
Wl AZ ALE kg9 8,000 TU(A1), 16,000 IU(A2)
2 64,000 IU(A3) & 18] 2 vlebzl EZ 50 IU(EL),
100 TU(E2) & 200 IU(E3) & Zzt H7lsted AlgAt
8 8= FT N E st Hel 7T 647 AaAE
FAEA

ZAPES AJEALR F9F 0, 1, 2, 4 2 8FA)
A2 AL AFStS 3 vjel AR E 5

& BAsich

2) Al I: B[Ell Aot EE SAloll 23} 2 of
ASE 20| B AIY
HEHY EE ALE kg 200 IU $43198 o) vlel

Table 2. Vitamin A and E levels of diets used in this study! (IU /kg)
Experiments Diets Vitamins supplemented Total vitamin level by assay?!
C - Vitamin A 10,804 £ 64
- Vitamin E 12.46+0.24
Al Vitamin A 8,000 Vitamin A 17,460+1,103
I A2 Vitamin A 16,000 Vitamin A 25,665+ 289
A3 Vitamin A 64,000 Vitamin A 75,818+1,807
E1 Vitamin E 50 Vitamin E 60.85+0.69
E2 Vitamin E 100 Vitamin E 107.65+2.84
E3 Vitamin E 200 Vitamin E 205.49+4.42
C - Vitamin A 10,658+ 112
- Vitamin E 13.5+0.2
1 Vitamin A 20,000 Vitamin A 35,179+ 668
Vitamin E 200 Vitamin E 222.4%0.0
I 2 Vitamin A 50,000 Vitamin A 62,357 1448
Vitamin E 200 Vitamin E 208.5+3.1
3 Vitamin A 100,000 Vitamin A 116,133+£2219
Vitamin E 200 Vitamin E 219.1+1.1
C — Vitamin A 10,658 +112
i al Vitamin A 80,000 Vitamin A 89,265 +1622
a2 Vitamin A 120,000 Vitamin A 129,380+ 4231
a3 Vitamin A 160,000 Vitamin A 162,140+ 3536

! Assayed as retinol acetate and -tocopherol acetate, respectively(mean+SE).
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Table 3. Changes of vitamin E content in egg yolk over time in hens fed vitamin A supplemented diets?

Time (wk)
Treatment 0 1 2 4 8
__________________________________ g /10geggyolk ...
C 496.8%4+4.8  525.3A+31 6  482.9°4+98.1 565.54+8.3 559.9*4+9.4
Al 494.9"4+16.8  506.1®*2+3.5 500.1%4+9.0 469.6*+6.4 387.3819.7
A2 483.724+24.7 496.7°4+42.8 463.5%4+0.4  464.4%8+136 388.8"B+12.5
A3 477.4*4+9.6 488.7°A+14.1 322.4°8+6.9 429.0°°+1.0 262.5C+12.4

! Values are means + SE,

#d Means within a row with no common superscripts differ significantly(P<0.05).
A€ Means within a column with no common superscripts differ significantly (P<(.05).

Table 4. Changes of vitamin A content in egg yolk over time in hens fed vitamin E supplemented diets!

Time (wk)
Treatment 0 1 2 1 8
__________________________________ IU/10gegg yolk .. . ...
C 228.9°4+0.4 229.4°48+2 3 224.8*4+10.6 224.1A+0.8 225.6*48+5.5
E1 222,34 +4 4 215.2%5C+5.4 203.8%A+8.2 194.29€+0.7 214.5%8+0.9
E2 232.5%°4+15.3 211.7°€+4.5 213.4%94+3 0 196.1¢€+0.1 236.23A+2 5
E3 227.9%4+0.1 230.8*4+0.2 215.6%A+4.2 205.78+2,0 231.7*4+0.9

! Values are means +SE,
#d Means within a row with no common superscripts differ significantly (P<0.05).

AC Means within a column with no common superscripts differ significantly (P<0.05).

Table 5. Changes of vitamin A content in egg yolk over time in hens fed vitamins A and E
supplemented diets !

Time(wk)
Treatment 0 1 2 4 8
__________________________________ IU/10geggyolk ... ...
C 225.8%440.8 237.55€ 122 204.9° +6.7 223.58C+3.9 211.4%+9.0
1 217.6°4+4.0 213.2¢+9.4 245.7°+7.1 289.0°%¢+3.1 230.7%C¢+1.4
2 213.9°4+0.3 252.5%B+7 4 333.88+7.3 369.1+19.2 289.08+1.2
3 213.5% +8.6 646.7°4+4.8 461.4°44+10.1 847.12A+27.2 448.4°4+11.4

! Values are means +SE,

#d Means within a row with no common superscripts differ significantly (P<0.05).

AD Means within a column with no common superscripts differ significantly (P<0.05).
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Table 6. Changes of vitamin E content in egg yolk over time in hens fed vitamins A and E

supplemented diets !

Time(wk)
Treatment 0 1 2 4 8
__________________________________ g/l0geggyolk ...
C 557.8*4+2.4 510.3*°+4.2 546,22 +13.2 568.7P+23.1 513.7%°+5.1
1 563.0°2+5.0 2584.84+26.0 2633.9°4+13.8 2599.2*A+20.8 2523.9°B+27.7
2 525.14+20.5 1924.1€£11.0  2292.0®+£27.2 2421.88+21.3 2684.8*4+22.3
3 536.84+11.5  2308.4°3+30.7 2016.2°+39.2 1847.4°°£21.9 1959.4*+20.5

! Values are means+SE,

2d Means within a row with no common superscripts differ significantly (P<0.05).

AD Means within a column with no common superscripts differ significantly (P <0.05).

Table 7. Changes of vitamins A and E content in liver over time in hens fed vitamins A and E

supplemented diets !

(Vitamin A: IU /g, Vitamin E: g /g)

Wk 4 Wk 8
Treatment Vitamin, A Vitamin, E Vitamin, A Vitamin, E
IU /g 18 /g IU /g »8/8
C 172450 +42.1 ND? 1901.0°°+ 4.9 ND?
1 295.0~+18.4 18.6*4+0.2 3644.5°+ 97.9 20.1#4B+5,1
2 3984.0°®+£26.2 15.5*4+0.6 8510.0°8£226.3 43.9°4 £0.7
3 6777.0°A+43.8 ND? 9961.0°4+236.2 17.7%8 £4.6

! Values are means +=SE. 2 Not detected

@b Means within a row with no common superscripts differ significantly (P<0.05).

AD Means within a column with no common superscripts differ significantly (P<0.05).
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Table 8. Changes of vitamin A content in liver over time in hens fed vitamin A flood-dosing diets!

Time (wk)

Treatment

C 1804.7¢4£30.7 1587.9P+£13.5 1689.5%+18.4 1882.3°+8.3 2204.8*°+5.5 1952.3°+10.4
al 1878.8"+24.1 2188.1°C+62.5 3732.2°+48.9 3935.5°+5.5 5622.2°°+13.5 3526.6°°+8.9
az 1856.144 +27.7 2486.9°B+21.0 4232.8°4+97.3 5828.3°B+48.1 5870.6*®+20.3 5936.3*4+34.4
a3 1850.0°4+24.6 3288.6% +61.9 3866.2°4+126.5 7311.1*4£76.3 6903.2°*+18.2 4103.9°x19.7

! Values are means +SE,

af Means within a row with no common superscripts differ significantly (P<0.05).

AD Means within a column with no common superscripts differ significantly (P<0.05).
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R101A] 242 Al Uehse], Bl s 45 a8
Moz #A8% vl 7o Ae uER E 7} HE A
£ Aofshe delz Ukt olele Aast AR
3} Aol P Feol Sold FFAXE %317 93
MNe g Be 971 Basta st A9 19
Aspet o] A MolAE ol 4 o] vlets] E 728}
o thgt vleln Aol Ayt A HVIZEE A Bk
< g oA 1 FFEe] HEA #AME YT
71 e}, 28} Tengerdy et Nockels(1975) &
HElY A} EE 5¢ Heotgle] 998 B A8E
A S e F7HA HERE g AL W (HE
7 A 60,000 IU /kg, BIEFR) E 300 mg /kg) & 2+t
£ 9ESE AVE W Bt 1 53t =23 ot
A7) E Fute dEgEgeol At R

5t glek,
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Table 9. Changes of vitamin A content in egg yolk over time in hens fed vitamin A flood-dosing diets !

Time (wk)
Treatment 0 1 5 3 1 6
____________________________________ 1U/10gegg yolk . - ...
C 22458435 186.8°+1.0 214.5P+ 7.2 210.1*°+59 209.3%°x 53 211.1®°°+3.4
al 204.9°+1.0 358.3¢+1.5 441.3°+12.1 410.4°° *51 362.1° + 3.3 679.1*¢ +7.9
a2 248.64+4.3  21.9°8+8.6

a3 213.3BC+£1.9 483.1°4+2.2

835.794+ 4.4 949.3°4 +1.1 1118.0° +38.7 1258.6** +8.1
7216+ 4.4 594.5%® +£25 860.4® =+

7.5 821.5"® £6.3

! Values are means +SE.,

2f Means within a row with no common superscripts differ significantly (P <0.05).

AD Means within a column with no common superscripts differ significantly (P<0.05).

3. AIE [0 y[elRl Ao clabso AlY

HlEl] A clekgedd] w2 71zhE 7hi vielsl A9
cEHsls AEs] B Table 8 oA e ukek 2
ok Z} AU E XE T a29) a3 3Rt Zhd
Aol Lshduie] st v, M T al 455
of Zalgelol =3t x|t AT al¥ a3< X
sigelol =ag & FAsA 1 5] ZAasa A
o}, e F a2e HELHE FAS AU

A1g OollMel vl A 420,000, 50,000 2
100,000 IU /kg) 3 A1g MelMe] vlgwl A 55
(80,000, 120,000 = 160,000 IU /kg)& FAlol 1
st AdiEQ] hy HERR] A 558 #EE] 2
Table 73} Table 894 & & AZo] H|EMR EZ A}
84 200 I1U /kg A7Fe A1 D9 k=2 vlEp
Aol A1 Mo vis] @X3] =4 velsich wet
A2 Agel iy vER g3 £ A HERLE
7F vlElR] AZE AFshe Al U 453t 9l
o o]lyg ZAF}x= Davies® Moore(1941) 3%
Sondergaard(1972) <] Azpe} A3k ok,

ekl Aol vlglyl Ae] £EHsE s 2H
Table 9ollA = upe} 2t} X2 al2 4F7HA+=
AutatA E71 thg, 45 o3| g Frleke
HYE 2o A 5(1994) 9 Aol Axjsict, st
ATt HB T a2e APAIE FH9F 155E FAF e
E2 Z713 9, 28T ade Add o Z7ksa ol
o}, olgd Bol3t AL 25 AFREE A2 F a3s]
HElT A o] Xa]T a2e] FFEEY M3} RolA

A 6% Aol M v Z 2}o]E ol x P <O.
05).

o213 Atel Ulel thalM e B AoMe e
b fdek. A, Gy wEl Ao Hu X)) o
sMe o2 Rug niy} glon, olulx BRI A9
ALg H7hEo] 160, 000 1U /kg o1l Me S4
< vehl7] AlgstAY, ofd dAE ol ol
el " AL Ye AR AEEC
(Mokadys} Tal, 1974). w&hr] £ A|A = vlE}
Y AZ U Bodx el Ege g I &%
S8o] Fobx(Jiang 5, 1994), T BZHHY o]ahA]
718 @& £ QAT ATy ey A 33E
A RN FrES AFE 9 A% o
£ AAE T Ao

Q2

F

ATE A ALEW e AS BVt Al R
o|3)d wje] 43 2Ey 11 FHE FHE5, T
AZ 5 (flood-dosing) AlAS W 7t AlJY
vl A 29 Has gastazt Arlsigrt. Al
g LoMe Aol olr] 4z ztgo] ER)st=
A& FE37193) 712AIE(C)ol e AE kgd
8,000 IU(A1), 16,000 ITU(A2) 2 64,000 IU(A3)
g, agx vjgwl EZ 50 IU(ED), 100 [U(E2) 2
200 IU(E3) & Z+z+ A7isted AlgAtadE 770 A=
T2 FoH, FAMHAAZME 4654 wiBE
(Bobcock) 42478 |72 654 ¥t} AlE
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el = vlel Agt EE SAlol A3e o 452
85 F&3lY] st 712ALR(C) 9l AR kg¥ HIE}
71 A 20,000 IU + Hjeh] E 200 IU(1), ¥ER! A
50,000 1U + e} E 200 [U(2) 2 =M A 100,
000 IU + ®EF E 200 IU(3) & zhzt H7lsted 470
A5 T3 3557 9 dhol2lel (Hyline) 3278 A
2] 7g 874 wixstd T Alg [MelMe nlgy AS
o] s of A 2 7 HE A WistE 4t
27 8 712=ALZ(C)ell ¥lEk AS 80, 000 1U
(al), 120, 000 1U(a2) % 160, 000 1U(a3)& ztz}
Frtste AlEAIEE R 00 A T8 Fol X T
1454 3555 2] 3lo|akel 56472 =) 5t%iTh,

Al TollMe ALEY BN AfFo] 718 =2
dshy vjEl EeEe 2AFY. skxIg Alsd v
Bl Epdeo] 518 428 el el AeEe o
Aoz A4k IBHATHP<0.05), A& Dol
Ae el vlg E(200 1U /kg) 7} A7isElol= AL
B HER A fFo] 31 8 I3 vl E
TEE YA FaHATHP<0.05). ol23 o
o] ¥IeRl E7} A7bg o2 4] vElY A9 o)gigE 7+
2T olHF ZAR n]Fo] Mol ALg e v]E}
W AsH EZ} Algo.s o) fshs v SlolNE 3 ts
o] EAgthe Ag & & UNen, 1 e v
E<] viepal A kg syt ojvel 45 A3low &
§3l= Aotk AT 7 M= v|egd E<] H|g}w)
Adll B3 HekaAr) fAHUY ANF MM e I3
3 BlERR A e AHF o g ZrlE e 7t
W HIER ASEEE A AL FolF 3~4F9) ¥ 3}
del7F Atk shxRt, a3l el Y vlElm A
o] NP 25REE a2da) P 3Rt &
oA REAUTHP<0.05). o|2)3 daz 2 o, ulet
U AZSEE 9% A AR vel A Ho =&
€ 120,000 IU /kg o3 2 &3 AL AxPo=z
HEAo] glvkx At}

(=N
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