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Effect of Canthaxanthin Supplementation on Skin, Muscle and Egg Yolk Pigmentation
of Laying Hens
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ABSTRACT A total of 225 ISA Brown layers, 63-wk-old, were used in a 5-wk feeding trial to measure the effect of dietary
canthaxanthin(0, 50, 100, 200, and 300 mg/kg feed) on its accumulation in various body parts and the egg yolk. There were
three replications per treatment and 15 birds per replication. The redness(a*) and yellowness(b*) of wing and thigh skin
significantly(P < 0.05) increased when canthaxanthin was fed at >200 and =50 mg/kg feed, respectively. However, the color
of breast skin was not significantly affected by the canthaxanthin supplementation. Skin lightness(L*) was not influenced by
the dietary canthaxanthin. The dietary canthaxanthin supplementation did not significantly affect the redness or the yellowness
of breast and thigh muscles. However, feeding canthaxanthin at 300mg/kg, compared to the control(0 mgkg feed),
significantly(P < 0.05) decreased the lightness of wing and breast muscles. Feeding of canthaxanthin for 1~3 d also
significantly increased the color of egg yolks. In conclusion, canthaxanthin can be used to improve the color of skin and
egg yolks, but it should be used cautiously because too intense egg yolk redness could be rejected by consumers.
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o] &= &, AA FEq Fol FH-FE carotenoids= 2 M
FE 2 F Zo) o]&5o] K} B-caroteneT} bixino 2
T4 ¥ annatto, crocetin®] WiEA|Q! saffron, capsanthin & cap-
sorubio] F8 A< paprika, xanthophyll F&&, G F&
o8, red palm oil S°] th 3 o|t}(Britton and Goodwin, 1982;
Borenstein and Bunnell, 1966; Bauerfeind et al., 1971). 3}3} 3143
o2& 19533 A9 2A9] RocheAKSwitzerland)el] ©}3ted A-
carotene°] FPH 2 7] AlFeled, FAE canthaxan-
thin, astaxanthin, f-apocarotenal 5-°] 2% 7} 2 &, £ 85
57 27, AF 4 ojF9] FAAZ o)1 Uk
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4 e FEL ABIAY, o] ML ko] wj¢-
o] A}-8-5] AvK(Schiedt et al., 1987), EEA W] o] &0
ol AnjaiEo] et A& Mol YA &= A4t
22 g)th(Parker, 1992). o|& ZH3}7] 93} carotenoidS
o] AH&-E &, HAZA 2= marigold EL(EZ3}; Tage-
teserecta), H2 5, 42 BT Fo] 3lon, AFZMA =M
£ astaxanthin, canthaxanthin( 8, 8 -carotene-4,4'-dione)@} -
apo-8-carotenoic ethyl ester’} 2 AM2E 51 ¢k

348 carotenoid?] canthaxanthin® AF A4 F< 2HF
o] Ada Ryt gaMos AAaE sy Ho3tet(Ma-
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rusich and Bauemfeind, 1981), ‘437 SA|9] o) it
canthaxanthin®] F7}&= B AFAE st F8s o]
Sltk(Fletcher et al., 1978; Saylor, 1986).

Canthaxanthing SA| A FAx] A9 canthaxanthin &t
FE AtB A e] e} vlHst A dH oz Frkete, A
7ol w A7) =d|(Juliusz et al., 1986), S5 Sl ZA)
she AAA A A v &2 uigsie 23 6% £L2
AE B 4 Yt k9 thJuliusz et al., 1987; Jensen et al.,
1998; Okotie-Eboh et al., 1997; Haq et al., 1996). 3-8 723
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& xanthophylle] 35| 52 At89} SFH ALEIA
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Table 1. Formulas and chemical composition of experimental

diets for laying hens

Ingredients Content (%)

Com 68.03 68.13 6823 6828 68.33
Soybean meal (CP 44%) 17.82 1782 17.82 17.82 17.82
Corn gluten meal 360 360 360 360 3.60
Canthaxanthin' 03 02 01 005 0
Limestone 840 840 840 840 840
Tricalcium phosphate 093 093 093 093 093
DL-methionine 50 009 009 009 009 0.09
L-Lysine 80 0.08 0.08 008 0.08 0.08
Vit.-min. complex’ 050 050 050 050 0.50
Salts 025 025 025 025 025

Total 100.0 100.00 100.00 100.00 100.00

Calculated composition

ME (kcal/kg) 2,800

CP (%) 16.00
Ca (%) 340
Available P (%) 0.275
Methionine (%) 0.76
Lysine (%) 0.33

! Canthaxanthin: 10%, w/w.

% Contained followings per kg of diet : vitamin A, 1,600,000 IU;
vitamin D3, 300,000 IU; vitamin E, 800 IU; vitamin K3, 132 ng;
vitamin B;, 1,000 mg; vitamin Bj2, 1,200 mg; niacin, 2,000 mg;
pantothenate Ca, 800 mg; folic acid, 60 mg; choline chloride,
35,000 mg; DL-methionine, 6,000 mg; Fe, 4,000 mg; Cu, 500 mg;
Mn, 12,000 mg; Zn, 9,000 mg; Co, 100 mg; BHT, 6,000 mg; iodide,
25mg.
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2 F&9] ANEE S5 FA =& Chroma meter (Cr
301, Minolta Co., Tokyo, Japan)Z L*(lightness; k), a*
iredness; Z| A1), b¥(yellowness; 34 )2 Commision Inter-
nationale de Leclairage(CIE)3to.2 =33lH1, EFEHS
Y=92.40, x=0.3136, y=0.31962] ¥4 g}d-S- AL&-3lct 2
2] 1L Canthaxanthin®] & 2 Fo{ gl wa} dafe] 24
A PR e TEIHY) Astd F9 1,2, 3, 4,5, 6 R
79 St 15:000] HHET 10748 W 15070, % 1,05070
Ausgom, FATYol IR Ao vIXE 9FE D
okiy] 98k 1, 2, 3, 4 B 55 ¥k 10744 wf 5 150
A, % 1507hE ATske] [T I FAREEH7QCM,
Technical Services and Supplies, York, England)Z ©]-8-5}c]
2335

3. E4IxMz]

Ao A Ho =RFE SAS package(1996)2] GLM pro-
cedure 2 F-2H#2-& A1AJ8}31, Duncan’ s multiple range test
(1955) AKEAFE L2 5% FEAM FeldS AP

gt o na
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Canthaxanthin®] Foi& @7} 359 Bxo J3E n|x|
x| #3519 ciTable 2). 28)1} A EE canthaxanthing: 200
mg/kg o4& A7l FH7HFe} frel 2l Aol B2
(P < 0.05), FYEE 50 mgkg °1d& 7 oz
E}THP < 0.05) (Table 2). 221} 7k A& BE, A=
2 FAETE ARFE] AR RS HolA] 4ste
W, Aol 7% canthaxanthin H7HA] FH7FtET} Fot
A= AL 1) Canthaxanthin®] H7HA] Al8-<9] thel o)
Fo olxle G AAEE 200 mgke ©]3S H7MA o)
279} FoFQl 2olE BPoH(P < 0.05), FA=E 200
mg/kg o|d-& A7 FHZEG felHos P <
0.05), A7leEel S7HE4E SV e 23S B ci(Table
2). Janky and Harms(1983)% &7l 4] xanthophyll®] ko]
484 mg/kgl A& HMAQ] canthaxanthing 0~4.4 mg/kg
71t S W F7dole] &7 AT xanthophylle] 414
&3} AABA 7} YAk Basle] B AF dae} I8}
Aot

2. 2=

Table 2. Effect of supplemental canthaxanthin levels for laying
hens on skin pigmentation

Canthaxanthin Colorimetric value (CIE)'
(mg/kg feed) L* a* b*
Wing skin
0 74524009 1.8240.69°  10.56+1.05°
50 75.1640.15  339£0.71°  14.23+0.59°
100 73301112 3.59+0.17°  14.06+0.77
200 73.94+0.59 374057  14.56+123°
300 74654020  41740.54°  15.16+1.57
Breast skin
0 71.82+1.54  1.16+046  11.26+0.52
50 72574112 1.70+0.84  12.86+1.17
100 71954035 1444051  12.15+3.59
200 7198+125  1.68+0.73 1131111
300 71.03£1.05 1474070  10.67+2.70
Thigh skin
0 72174131 1.074£029°  8.88+0.48°
50 72804044  1.65£030°  1036+0.74°
100 72784048  2.16+0.40%  10.68+0.82°
200 72044131 2344033° 12294042
300 73.62+1.61  2.80+036°  12.20+091°

*° Means without the same superscripts in the same column under
the specific skin part are significantly different (P < 0.05).
'CIE values: L*, lightness; a* , redness; b*, yellowness.

Mean + standard error of mean.

Canthaxanthin gl 2|3 @71 &, 7155 2 e &e] 3
Ao} FAT= Hrhret FHIE AtoldlA BAA 79
ol QQTKTable 3). ZY 7}&Se] Ao FUzE
canthaxanthin®] H7}e] e]sle] NA== ZEe BHATHTa-
ble 3). Canthaxanthin®] 7}l o3t 4] A Fohe= 7
Ko 24 galo) H]sle] BekEd|(Table 2 & 3), o] I
FAEH N SUF2M)] Zpole} H 7o F& AP
o8 A849] canthaxanthino] x|l &7 % oj(Toyoda et
al,, 2001) B} -9 ZAFH7} o] FW] HECZ AlSHTh

Fax 9 AAxoe gy NSH s gdEe
canthaxanthing- 300 mgkg H7FIH & o FH e f9
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Table 3. Effect of supplemental canthaxanthin levels for laying
hens on muscle pigmentation

Canthaxanthin Colorimetric value (CIE)'
(mg/kg feed)) L* A* b*

Wing muscle

0 69.77+193*  216+021  4.07+0.67

50 66.99+0.94°  255+0.18  3.79+0.18

100 66.61+031°  215+034  4.62+0.06

200 66.70+1.22°  268+024  3.64+0.40

300 65.76+0.6° 2751026  530+0.76
Breast muscle

0 59.63+1.22°  148+021  1.85+0.09

50 59.99+145"  1.60+0.17  2.73+0.96

100 5733+136® 1234055  245+1.02

200 57.49+1.13° 1384036 2304045

300 5526+131°  1.54+026 2474030
Thigh muscle

0 62.29+1.02 3.80+0.63 -0.37+0.51

50 62.06+0.39 4134029 -0.08+0.42

100 61.48+2.45 3.80+0.18  —1.28+0.59

200 60.28+1.81 4224043 -090+037

300 59.69+1.74 4504021  0.13+0.79

*> Means without the same superscripts in the same column under

the specific muscle are sigpificantly different (P < 0.05).

' CIE values: L*, lightness; a*, redness; b*, yellowness.

A<l #olg BAETP < 0.05), e} felx= Al@ 72l
Aol & Hol) grgich. & Ao ARz 2w SAlof /A
o= canthaxanthin® &7} AL Aoz AsdHTh

3. &

Canthaxanthin®] 7}7} dgaie] Ao njX= JeFe
Yot 7] 913t Fo7Izte] wE dEA o] WstE AL
Ak 1553 FAA| FHPAME Fo37|Tte] upet ¢t
o] BAA FAAE YeblEtl, olA-2 o] A|g)] AL
H ALY} AR 2N 98 A ClA] carotenoidse] 3tEko]
Hol7l 9lglr) WlE o2 Alg¥ct 2l canthaxanthin®
A7 BRE HyHe F95Eolu F99713t #AIglol
FH7PFET Gl foH o2 EUTHP < 0.05) (Table
4). 128] 31 Herrick(1971)& d&Ao] Aghe] dgrix]dl 2
AR o2 9L vXE 24E oA, 287] ot W)
718 ZA9E B2 AT 24 e S5 Aspp
Adhe A7 denz A AasE ge 17439
ALY de Aoz dFE0m FF e, ABANBE SF
3 FAAE W AlsAF Bl A= e o] AF
TS BEEHA gol 300 mgke7A] Foldtd® #AE e
Aoz g€t

Canthaxanthin®] Foi7} d3ke] Zao)] J&g n|x|& Al
715 &8 Slsle] G 1d Fr12 23S 3
7ol wE JdEd Jdakae] Hsle Fo 19 F
A7V "7 foRE HolA fgkout, 29 5H
A7l Hlgt] BE HIHUE froFeR TP <
0.05) (Table 5). 18]x 3Y o] FollM e FosEd 4F §l
o] o] o7 sle] canthaxanthine]] 23 o] o] o]

2 Mean + standard emror of mean. QYA eterl, Kanunzjeewa(1980) AeAolA -
Table 4. Roche color fan score change of egg yolks during 5-wk supplementation with canthaxanthin
Canthaxanthin Supplementation period(wk)
(mg/kg feed) 1 2 3 4 5
0 8.79+£0.24"' 9.29+0.16" 9.57+0.27° 8574047 821+030°
50 14.50+0.14° 14.29+0.13° 14.36+0.13° 14.21+0.11° 14.43+0.14°
100 14.36+0.13" 14.21+0.11° 14.14+0.10° 14.50+0.14° 14.07£0.07
200 14.29+0.13" 14.21+0.11° 14.07+0.07" 14.07+0.07° 14.29+40.13°
300 14.57+0.14° 14.21+0.17° 14.07+0.13° 14.43+0.14° 14.07+0.07°

*® Means without the same superscripts in the same raw are significantly different (P < 0.05).

"Mean + standard error of mean.
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Table 5. Roche color fan score change of egg yolks during the first 7 d of canthaxanthin supplementation

Canthaxanthin Supplementation period (day)
(mg/kg feed) 1 2 3 4 5 6 7
0 8.79+021™ . 8.86+023 8.36+0.20° 821+£024"  7.79+0.21° 7.79+0.28" 9.00+0.21°
50 8.93+0.20°  13.00+0.30° 14431+0.14* 14794011  14.36+0.13"  1421+0.11°  14.50+0.14°
100 | 9.00£0.15°  14.14+0.10°  14.4310.14° 1479+0.11°  144340.14°  1421+0.11°  14.36+0.13°
200 8.57+023°  1443+0.14°  14.50+0.14°  14.57+0.14°  1436+0.13°  1436x0.13"  14.29+0.13°
300 9.14+0.14°  14.07+020°  14.07+034°  14.86+0.10°  14.14+0.10°  14.29£0.13"  14.50+0.14*

*¢ Means without the same superscripts in the same raw are significantly different (P < 0.05).

'"Mean + standard error of mean.

carotenoids AR carotenoidsZ F7|sle] Folshd A&
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9ol AFo|A canthaxanthin?} Ze HMLE GEo=
50 mg/kg ©]°& At 7“47}"] G U7 F248 v
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oF k=, 22 7‘475?& HArhulge goez g g &
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A4 carotenoid?! canthaxanthin®] F<I7} A ST ¢
go] AT A3to| u| il= EIE Goti At 63578 2
AFAA(ISA Brown) 22542 71X 1L 55 Bt ALk @S A
A13l9it} Canthaxanthing 5—1‘—%‘—2; A}zl Hristed 53
2](0, 50,100, 200, 300 mg/kg)E s} .om, Xeld 3urs, ¥k
B 15508 AHEsig) A Erile R 9 gejsy
o] AMTE 200 mekg o3-S FAE o, 1ejn 3N
%9] 7% 7l R = 50 mgkg o)A, thel 9B 200 mg/kg

ol d& T3S W FreH o2 EJTHP < 0.05). 23
BEE 9, 7t 2 gl o)zt ek 3, &
M&3k 7Hs5<] B2 300 mgkg ©]4< Abgol H7Kcan-
thaxanthin)A] F-4717e} FoAQl Ae]E HPoKP <
0.05), Ao} BT = H7H3tel] zho] 7 GIAT F3A
(Roche color fan score)2 canthaxanthin < 1¥lE 2te}7}
iR eu, HrHesd BAIglol 24/ FH A7 F37
TEG fojHo g FUTHP < 0.05).
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