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ABSTRACT

This study was carried out to investigate the effects of dietary xanthophylls supplementation on pigmentation
and antioxidant properties in the egg yolk. ISA Brown laying hens aged 50 weeks were fed five kinds of
xanthophyll combination such as control(neither natural nor artificial xanthophylls in feed), T1(Commercial diet
containing natural xanthopylls in grain + Lutein 10ppm + Capsantin 10ppm), T2(T1 + Capsanthin 65ppm),
T3(T1 + Canthaxanthin 65ppm), T4(T1 + Capsanthin 10ppm + Canthaxanthin 65ppm), and T5(T1 +
Capsanthin 65ppm + Canthaxanthin 10ppm). The pH values of all egg yolks were not significantly different
during storage or feeding periods. CIE L*(lightness) values of T2 ~ T5 egg yolks were lower than those of
control and T1. Conversely, the CIE a*(redness) value of T2 ~ T5 egg yolks showed significantly
higher(P<0.05). Egg yolk from chicks fed xanthophylls increased CIE b* values. The CIE b*(yellowness)
values of T2 ~ T5 egg yolks were higher than control and T1 during storage at 371 for 48 hours
respectively. In the antioxidation experiment, dietary xanthophylls supplementation affected lipid antioxidation of
egg yolk during storage. The TBARS(O.D.) of egg yolks from chicks fed xanthophylls were lower than that of
control during incubation at 37 or 10 hours. In conclusion, dietary xanthophylls supplementation influence to
color difference and retardation of lipid oxidation in egg yolk.

(Key words : Xanthophylls, Egg yolk, Color, Antioxidant)

FHRE o m Fela YaFol A wrlEE 2}
DEAe Az 4 dud FoHClak 5 s G /5S 5 57) Adrkh A
o] F Az oA AR =

Be AREwels MA AT F AR, FEC] wEoiA: st

Corresponding author : Sung Ki Lee, Department of Food Science and Technology in Animal Resources, Kangwon
National University, Chunchon, 200-701, Korea. Tel : 033-250-8646, E-mail : skilee@
kangwon.ac.kr

— 847



Min et al. ;
wol=E  giFEo]
1996). ¥ FH: &
&5 A EEEC g A7 SolvhA gt
EHolEE AAvso] tdaiAal e F

Alelw, o] 7}2] AWE ofishe do &
i vk

e Ad e ATdS %H‘-’rf?} A&
ZAlehe R Al 9ol 7MY = 2
shbE Q12w o] Skrk(Strieff, 1970, El Boushy
o} Raterink, 1987). 9vfatd AM|AES A
s WA o] AlRE FYstE L sh] wiitel
Uh(Sikder 5, 1998). o] gk AH|FE o] W3]
A48 g-gstr] g £ AAd T sh
2 Abse} 3”711 AAE HTlet] AfHoR

FAE = 77 Aok A

T QAR o R
P W= S
LSk @A FlRE| o= A
7] 915t (Balnave <}
Bird, 1996). Canthaxanthin®] 7% wsto] -
& AstA7]= ARSE = TP dabAQl A
FI2E o)z a3 ri(Schiedt T,
1987).

FtRE ol =7F FHE AE9
(Ziegler, 1991), 4173 ¥+4 $H(Gaziano®}t Henne-
kens, 1993), W9te] SFibH A (Landrume} Bone,
2001; Seddon -5, 1994) $13 o] Aol Fois)
i Qv Bavk ok o-, BUFRERY 2jad
%—i} 22 hydrocarbon 7FZE|w-o]l== HL}

i, Ashrivk) S oF WA Ao &

]o}tt](Franceschl S, 1994; Mayne -5, 1994;
Murakoshi 5, 1992), lutein®} zeaxanthind} -2
oxygenated 7}ZE|xol=rE FTo HIFo| FQ
Sths ®al(Yeum 5, 1995; Yeum, 1996)7} S
M2 glo] olF s £t} Astaxanthin
ST el ARorE AEAY A
e oAt AdE Skl &, 1997).

7hRHxolEx A JFREY IAEIR
TaEEo 2t FAEIDLS S=EFAVE 7R
JIRE|mo]=9] A O Z  quenching  singlet
oxygen(Burton, 1989), trapping free radical 2]
285 7Hd AF HAkstE Asisk, a9t

trans  FEe]tH(Yeum,
AAMA 2 o5 &

4
il

=] -
S

Effects of Dietary Xanthophylls in the Egg Yolks

21 thBalnave} Bird, 1996). A&7 Tt
of Ao FAEZS] F¥ Ve A ad

TA o2 AGEoIA gkoi(Bartove} Bornstein,
1967; Brambila &, 1963), ZHAA] 7|5l Al
28 kst B2 Ay s HaL

4
2
>
>,
il
il
off
:<|>L_'4
S
o
>
N
fron
oi
e
rulo
>
>
o off
o
M =2 kI 9 %O

1. AlEAlR

2 A o] &% Alse] wiEgE U A&
22 Table 13 Zth 2 Algo ﬂ%zfﬁi AHS
H AlEE ARY FZAMEde] e A
ReF 2wy dyds 952 agsigloh
AT AbEE S5579) corn gluten meal©] 3
slxlo] 2kl FAEZo] gFH dut AR
g o]&33lth E% Al tsE At
2,900 kcal, AlE ©uld =3 155%= 31735}
o] o] g3kt

2. dEM = 3

x

Al

AFEE=S 50759 24 AaAE 7}

T 20574 WHTO R F 300575 29E
HAA AN ARFER] A& S
Ad 9 @ FaAe) Wlane A
9)8le] 2= basal dlet~ skelar, e
T A FaEde] dhH %_‘HJ A BALR
(Commercial diet containing natural xanthopylls
in grain)oll ztzke]l HAAE H7F 5ok
o Aol o] &3k AAAl= HA yellow #
A el Lutein(B,e-carotene-3,3"-diol,  Kemin
A red ZAA]Q1 Capsanthin

rﬂ ich

A
3
el

Co., Singapore),

—848—



Min et al. ; Effects of Dietary Xanthophylls in the Egg Yolks

Table 1. The formular and chemical composition (3.3'-dihydroxy-x,x-carotene-6'-one, Kemin Co.,

of the experimental diet for the experi-  Singapore), ¥4 Red Z4}A]21 Canthaxanthin(,
ment B-carotene-4,4'-dione, Roche., Swiss)S AH&313
Ingredient B.ase31)I Com.m%dal AT Table 2095 €0l JTEAE W
diet diet o= C(HET)9t General dietol T1(Lutein
Yellow corn _ 53.99 10ppm + Capsanthin 10ppm), T2(T1 + Capsanthin
Wheat meal 64.44 _ 65ppm), T3(T1 + Canthaxanthin 65ppm), T4(T1
Wheat bran _ 7.70 + Capsanthin 10ppm + Canthaxanthin 65ppm),
Soybean meal(CP 45%) 16.93 18.27 T5(T1 + Capsanthin 65ppm + Canthaxanthin
Gomn gluten meal ) 144 10ppm) &= 3}04 7L7L9] A A - 3] 74,
Com germ meal 5.00 5.00 148, 219, 28304 el 7 % Aot
Lard 357 362 Z}zy Aol 1 &5kl

T.C.P 1.89 1.76

Limestone 733 738 Table 2. Experimental design

NaCl(salt) 0.20 0.20 Symbols Treatments

Methionine 0.21 0.19 Control  Basal diet”

Lysine-HCI 0.03 - Tl  Commercial diet? + Lutein 10ppm +

L-Tryptophan 0.01 0.06 Capsanthin 10ppm

Vitamin® 0.10 0.10 Vi T1 + Capsanthin 65ppm

Mineral® 0.10 0.10 T3  T1 + Canthaxanthin 65ppm

Choline-Cl 0.09 0.09 T4  T1 + Capsanthin 10ppm +

Ronozyme 0.10 0.10

Canthaxanthin 65ppm
Total 100 T5 T1 + Capsanthin 65ppm +
Canthaxanthin 10ppm

Chemical composition(%)

Y Basal diet contains neither natural nor artificial

DM 89.08 89.28 xanthophylls in feed.
Crude protein 15.50 15.50 2 Commercial diet contains natural xanthopylls in grain.
ME(kcal/kg) 2900 2900
EE. 5.50 7.00 3. Agtel & 2 kg 2|
Ca 35 35
P 0.33 0.34 ekl MzZASA iksids Aldetl
Lys 0.74 0.74 st AFIAE 713 w9 7 FEE A
Met+Cys 0.64 0.62 O ®FE IARE ojye] o]FE ATES A2
Thr 0.56 0.58 AgA@c 14 gFdete] e wga,

s o A& Lok Mel w3ke
Y provided per kg of complete diet : 9,000,000 U OL AR A oﬂlO el °
vitamin A, 2,100,000 IU vitamin D3, 15000 1U & Al°l Al@AFERE o] &3tk pHel e
vitamin E. 249 98 W3 59 g + 0.01% sodium

2 Provided per kg of complete diet : 40,000 mg Fe, . el
3500 mg Cu, 55000 mg Zn, 50,000 mg Mn, 300 azide 1 ml B]&2 AZpZeprsze] gob f
mg Co, 600 mg I, 130 mg Se. A3k v} shaking incubatorell A 37°C . A
¥ Basal diet contains neither natural nor artificial - o =
xanthophylls in feed. e =
 Commercial diet contains natural xanthopylls in grain.
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F
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Table 3. Effect of dietary xanthophylls supplementation on CIE L*(Lightness) value in egg yolk
during storage at 37°C or 48 hours

Feeding Treatments? Oxidation Time(hrs)
Period(Wks) 12 24 36 48
Control 57.3+12®Y 605+1.1* 59.6+09” 595+06* 59.3+1.6%
T1 549+30® 592+04” 575+19*° 562+06"® 57.3+28%°
L T2 43.0+35° 472+1.0™° 443+13"%C 457 +12"5C 48.6+2.9"
T3 443+13% 450+24® 459+32"™ 435+18%° 529+35™
T4 446+23%  483+14"™ 421+12® 502+16%  48.8+25"
T5 450 +2.1%C 432+15C 44.4+04"% 46.1+08%  49.6+2.4°"
Control  61.0+1.9%® 654+11%° 612+43° 668+44" 64.7+2.1°
T1 56.1+12°° 60.8+15"° 57.9+33®% 60.7+35"° 625425
) T2 303+45° 415+14%C 462+32"™ 455+14%"  45440.4°"°
T3 402+43% 380+25% 41.7+24® 466+25"  46.5£2.9°"
T4 453 +347°  403+04C 437+3.4"° 455+32%% 484+1.9"
L« T5 423+23%® 380+24 419+04™ 443+12%® 452+08%
Control  56.9+3.0®° 60.8+33® 606+31° 595+17® 66.2+4.0°
T1 520+31% 508+23" 602+31% 582+34* 60.1+32™
3 T2 37.4+06% 462+27"™ 438+49™% 418+1.0%  44.2+0.9°
T3 406 +3.7® 378+08%° 412+21™° 415+30%% 418+1.0°
T4 429+347% 446+24™ 436+38"° 436+3.8™° 395+03%®
T5 406 +3.4%® 437+20"° 452+20™ 458+12"% 435+1.0%°
Control 54.9+24° 581+12® 587+06® 644+1.7" 64.6+1.7"
T1 499+05% 529+08% 551+15° 61.9+15" 59.3+1.9®
A T2 367+12% 376+08% 445+21% 457+38™ 44.7+2.2%
T3 30.1+12® 347+22° 380+24® 424+06"  43.9+1.4%
T4 37.8+27°° 359+04% 41.7+19® 461+23"™ 425+1.1%
T5 420+34%% 405+27% 450+1.0%" 433+08"® 44.1+1.0%
abcde \reans within column with different superscripts are significantly different(F ¢ 0.05).
ABCD NMeans within row with different superscripts are significantly different(f ¢ 0.05).
2 Control : No pigment.
T1 : Commercial diet + Lutein 10ppm + Capsanthin 10ppm.
T2 : T1 + Capsanthin 65ppm(Natural red).
T3 : T1 + Canthaxanthin 65ppm(Synthetic red).
T4 : T1 + Capsanthin 10ppm(Natural red) + Canthaxanthin 65ppm(Synthetic red).
T5 : T1 + Capsanthin 65ppm(Natural red) + Canthaxanthin 10ppm(Synthetic red).
4Fo = HOE 2ol = HOW eFuTt ol St wWske] AN giE A=d FESIH
A= AbRe ZAAAE st 3o 257 3 AlRETh wo] 71z Ui g W
A= dor A4 741%«1 Az Frdel T7F 0 o FAAZE FolE T4 T59] AAE Zhol
SHARE 1 o] Fell= FFSHAl RkSS AAF T29F TR X &Rl W s st
skar gk AA 2o A9 3 FAAR] Atk o]RL A Eiol| A A ZAA]
canthaxanthin®] 65 ppm H7}g T39F T4 77} 10 ppmo] FH7IEA7] wjEo] el =4S
2 Aol vlEiA M =2 ANEE U wElsiiAY, B AAeTRT =4 598t
ERiGlch 2 ER AAMLE 25 AE go ok g o) AAEe FUE F fle sleR
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Feeding Storage Time(hrs)
. Treatments
Perlod(Wks) 12 24 36 48
Control  65+02" -71+04® 72+02® 69+02® 6.9+01%®
T1 -15+07® -19+02® -08+11%® -32+13°¢  07:04%
L T2 218+31% 21.1+14™ 242+41™ 256+08%" 255+0.9%
T3 27.6+4.0%° 242+35C 334+32" 314+12"® 345+21™
T4 27.7+45% 233+35" 249+17® 339+21% 382+39%
T5 225+14°C  107+28%C 228+40™ 228+3.0% 239+1.1%
Control -75+01"™ -75+02" -89+03® -86+06® -9.0+02%®
T1 20+04%” 26+04™ 06+16% -12+07® 0.2+1.2%
) T2 289+39"™  244+24%° 236+42® 205+18" 20.6+3.2®
T3 323+20™ 31.8+18%" 334+21* 289+38" 28.7+4.4™
T4 31.0+23" 317+19® 325+17® 319+26® 35.0+09*
. T5 345+23" 275+12® 219424 216+24C 222+3.0°
: Control -83+04"™ -82+02% -92+03® -84+03" -9.240.3%®
T1 -0.1+05%® 16+1.0" -01+08® -04+08% -3.0+0.7
3 T2 208+ 11™8 318+29" 28.0+22°C 274+12"° 249423
T3 319+1.0™® 331+24% 332+17" 33612 30.0+1.7°
T4 334+32®  348+1.0® 340+14® 340+14® 293+1.3"
T5 208+07™ 248+39° 201+08™° 287+11"°® 26.4+1.2¢
Control  -8.7+05% -9.6+0.4%® -101+02° -11.0+01® -10.7+0.1"°
T1 14+01%  -17+02% -32+06C -23+04% -07+3.2%°
A T2 27.4+14%  282+10" 260+23™ 285+18% 224+13%
T3 332+1.9%" 316+1.0"° 322+08"° 302+13® 30.7+3.1*°
T4 308+22™ 311+15® 317+13% 305+11® 305:1.7%"
T5 283+36™ 27.7+15" 261+56™ 26.0+22°% 28.7+0.6™
1) actel Npeans within column with different superscripts are significantly different(f ¢ 0.05).
ABCD Means within row with different superscripts are significantly different(F ¢ 0.05).
At F ) SHAl W AL 7S RoFATHE < 0.05).
Table 5= tx7¢} AAEDS Folgh Akt AlRE B3 JU3ase] HAHLe A EY )
AZEE doix oM prEAm)Eel W FRFel AU uel Aze] AgHow o3t
st2 deld Aotk A% 48AIZWEA] T177F ohE ARde] Z d#A] ltiBartove} Bomstein,
Nz T2~ 5 F Bt} A7} &0t} o] 1967; Fletcher®} Halloran, 1981; Balnave$}t
A A FAEI(Lutein)o] 10ppm E-E Bird; 1996). FEH o2 FAEA JoJ&2 A%
Tio] of7]el 5ppme] g AN FAELS W3] wislEs Awuw, 2AAe] Hrhrf
A7t T2~ 574, AAETe] dhguA] ke Wil WEE wojmel: AnE mon
ol wjs) 3 AZo] o Wol LEE AL HUiero] go ALy A I
o} AlRETh YR2Te Mavh As "y dgod, M 2 I Mg A Horst
HH] e AMEE Fofgh d3ely] wiite] A Agd Hd FEs B FUHAR Asad
AN U AW 2 A H7bel mlel] 3 &= wola gkt) Storebakkenel No(1992):=
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Table 5. Effect of dietary xanthophylls supplementation on CIE b*(Yellowness) value in egg
yolk during storage at 37°C or 48 hours
Feeding Treatment Storage Time(hrs)
Period(\WKks) catments 12 24 36 48
Control  354+1.3"Y 326+30"™ 332+12" 337+30%" 355+27"
T1 55.4+23% 575+17® 534+24" 529+18C 658+1.9%"
. T2 477+28°° 439+25° 515+16™ 589+18" 551+31%
T3 444+ 17 432+34C 562+26® 631+21%" 626+29%"
T4 419+16%° 464+33F 452+31%° 544+32% 513+25%
T5 487+33% 500+27"® 549+16% 475+15® 498+17®
Control  37.0+27% 37.6+41% 379+32" 344+25“ 339+18%
T1 59.6 + 3.0 652+1.3" 587+28%° 576+18° 615+25®
) T2 542 +35™ 456+27"° 51.9+34™® 528+16® 47.8+5.1"%C
T3 431+16® 545+35% 588+19% 496+10° 440+26"™
T4 449+32° 499+21%® 464+15%° 526+33 454+22"
o T5 585+35™ 516+11"% 495+22°C 54.9+24™® 451 +29"
Control  382+41% 378+29" 384:29" 378:23" 384x29"
Tl  575+51® 683+32" 640+30" 648+15" 647x12"
3 T2 56.4+27% 492+36® 57.0+3.7°" 583+33"™ 514+22"F
T3 449+35° 591+29"  60.0+29™ 60.9+34™ 511+29"F
T4 428+29°° 476+28%® 538+34" 51.6+26"° 483+31%®
T5 544+31%® 487+26° 60.1+3.6™ 61.1+1.9" 536+27"
Control ~ 347+13%® 345+21%° 327+14® 343+09™ 360x15"
TL  59.9+24™° 616+15"° 581+3.9° 612+14"° 630+13"
A T2 525246"° 51.0+£27"° 508+28"° 552+41" 497+21%
T3  504%35™ 504:41" 61536 555+4.8"° 563+26"°
T4 422+23° 514+31"® 561+47" 464+14C 523+27%°
T5 459 +3.9%° 49.1+35" 580+37% 529+43"® 536+16 "

1) abcde
ABCD

FFRE] o= FEE 50 mgkg T olFoR
oI5t S W AR i FoFel =
718 Holx &gty gt AT AL
AAE HAEe} vpTIA R A AT} 7bg
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dlz=-e] gho]l 7P yiekar, el7|tkell
ek 24 45S ¢ 5 Al ol

&2 Fol7|7ke] BlwE @oln
Ao Msle] Fs] 7]
ofm] i}, w}ﬂw A Q

o]] A=

A=

O

Means within column with different superscripts are significantly different(F ¢ 0.05).
Means within row with different superscripts are significantly different(F ¢ 0.05).
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