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Effects of Natural or Synthetic Pigment Supplementation on Egg Production, Egg Quality
and Fatty Acid Contents in the Egg Yolk of Laying Hen

C. H Kim"" S. K. Le¢’ and K. H. Lee’
'Institute of Animal Resources, “College of Animal Resource Scdience, Kangwon National University, Chuncheon, Kangwon 200-701, South Korea

ABSTRACT : Two experiments were conducted to compare the effects of the natural and synthetic commercial pigments
on the laying performance, pigmentation and fatty acid contents in egg yolk of laying hens. The experimental diets were
formulated to have isocalories and isonitrogen. In experiment [, the diet does not contain the corn in which the xanthophylls
are free, and in experiment I, the diet contained 54% of corn in which the level of xanthophylls are 19.34 ppm/kg (calculated
levels). In the experiment 1, 480 ISA Brown laying hens were divided into eight groups. Each group has 60 birds fed the
0% of com with 8 types of pigment levels for 4 weeks. In the experiment 2, 600 ISA Brown laying hens were divided into
ten groups. Each group has 60 birds fed the 54% of corn diet with 10 types of pigment levels for 4 weeks. Feed intake,
egg production, egg weight and feed efficiency did not have significant difference in experiments [ and [I. Albumen height
and haugh unit did not have significant difference in both experiments. In order to approach the yolk pigmentation to 12~13
of Roche color fan, addition level of natural red pigment was 25~30 ppm. In the case of synthetic red pigment, the level
was 15~20 ppm. In this experimental condition, the pigmenting effect of the synthetic pigment was better than that of the
natural pigment. In the experiment 2, the pigmenting effect of mixing pigments were investigated between TM2 mixed with
natural red pigment, and TM6 mixed with synthesis red pigment. The pigmenting effect of synthetic red pigment was greater
than that of the natural red pigment. However, the pigmenting effect of natural pigment was greater than that of synthetic
pigments when the levels of synthetic and natural red pigments in diet are higher in TM3 and TMS8. The fatty acid content
in yotk was not affected by pigment addition.
(Key words : pigments, yolk pigmentation, xanthophylls, fatty acid, yolk color)
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Table 1. The formular and chemical composition of the basal

diet for the experiment

Xanthophyll Xanthophyll
free diet containing diet

Yellow corn - 53.99
Wheat-14 64.44 -
Wheat bran-p - 7.70
Soybean meal(CP 45%) 16.93 18.27
Corn gluten meal - 1.44
Corn germ meal 5.00 5.00
Lard 3.57 3.62
T.CP 1.89 1.76
Limestone 7.33 7.38
NaCl(salt) 0.20 0.20
Methionine 0.21 0.19
Lysine-HCI 0.03 -
L-Tryptophan 0.01 0.06
Vitamin 0.10 0.10
Mineral 0.10 0.10
Choline-Cl 0.09 0.09
Ronozyme 0.10 0.10

Total 100 100
Chemical composition(%o)
DM 10.92 10.72
Crude protein 15.50 15.50
ME(kcal/kg) 2900 2900
E.E. 5.50 7.00
Ca 0.59 0.59
P 0.33 0.34
Lys 0.74 0.74
Met+Cys 0.64 0.62
Thr 0.56 0.58
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Table 2. Effects of natural or synthetic pigment supplementation on

FebAlo glotd Al dgol e o

egg production, feed intake and feed efficiency in laying hen

Feed efficiency

Item Feed intake(g) (g/day) Egg production (Hen-day) Egg weight(g)
kg/kg gegg
T1 134.83 83.02 64.18" 2.53 162.44
T2 133.11 85.60 64.70° 2.79 181.26
T3 136.59 82.76 62.55° 2.64 165.10
T4 135.51 83.41 64.48° 2.52 162.46
TS 134.66 81.33 64.00" 2.59 165.71
T6 138.20 82.00 65.66" 2.73 179.50
T7 139.97 82.94 64.73" 2.54 164.38
T8 134.38 84.17 63.85% 2.66 170.36
SEM 4.97 2.64 135 0.28 19.10
** Values with different on the egg weight significantly differ at P<0.05.
o2 el B Al o] 88 Alg9] A% &4 red 2l Table 3o = a2 &8 2o it AAE Vehlig]
AS O A7 PoME Aadel Be A% pgeont,  ohodElnE a4 vlwA i, B AR
Afgel MAE ARAADG vlAE GRS gk @w,  A7FE @4 Aa) dohpd malel gAldes we A
Gho and Song(1996)2 AM&A|E o] gsled o] 7pAMe] AL & HE o FoHQ Ael(P<0.05)= fl= ALz e
59 ol galal 43 BFL 2 A7 Whae] AARE WU HUE Walush 599 Agen dAldes daz
1 mq} qAugo] Eqithn Badh v} gloh, B Alge] MRS WK FolA A vehdth mieig 2 Asie) A
M ZaA HA7pE olsle Alge] Alo] wWhzkal AE S =Y RHo]FE= vle} o] 2talA el 717} Wl m 9l HUe|| &k
2|k A ko] W3l Qe Ao ® JEhd o7 u]Fo] A} 2 7|2 = a91L AL o7 vteldt) 18]y xanthophyll
A3 Az gae AV 9 Aoz et g Folol M Agke] datdo] gt dege ul-g AAsHA
AAD YA AaAe) et Ash ol hE Ws  Uehdch a7} o] ARAbuel A2k Hal FREA
g Rold) ggtt 2 dFe Aol §2H9 Aolg Be RS *}ﬁ Az 2078 S e ANEE RN
HAATE AP AT Holx| e Mo ujso] AuA T, T2 go] A AN 10 ppmt HA A2
7b Gl nAE e B4 oR AdEHAY Xﬂ 10 ppm< @7@9—1’%1 A% 7E 5,930 2 e o]
o} 2o Az A 02 AlF fEH I e A S
Table 3. Effects of natural or synthetic pigment supplemen- WSS Fo5l9 S AS Fasst 8~ 107 vl wsle S
tation on haugh unit and Roche’s color fan score 78 o o yro s=zolr} aaju} T3¢ o] H Azl
Treatment Yolk color Albumen height Haugh unit AZ S ppmTt F712 HrlehR AR I] 4 0] 4K9.43) Fv)
1 207 774 %6.76 g, T49} zko] WA AAEAAZ 35 ppm HrkshE 24
- 5.95° 728 8332 (13937} )% F7ehe Ao vekdoy @ A2
T3 9.43¢ 7.44 83.11 A LT FY T AAAE AU Tesk TI78 B
T4 13.93 7.72 84.88 27y Zhzy 12713 150022 Vet oleid date
Ts 15.00° 7.58 85.62 AQZA B} A 224 7} %—e— A4 Ezp} eleke A
Té6 12.71° 7.12 83.02 & 9=} Ao g EASH KHppm Tl A K= A} 3
o 15.00° 778 86.49 = o Aels} the A0 vhelsiek el Asle @
T8 15.00° 7.05 81.32 (1989)0] SAlG] A 2 FaAaze] A EHE vt
SEM 0.18 0.69 4.50 A} o]z} gk a g A= Atoldt Aoz et
*"Values with different on the yolk color significantly differ at ol9} gre A el Yatagis E g s)de] gl

P<0.05.
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Table 4. Fatty acid contents of egg yolks collected 4 weeks after being fed diets with natural or synthetic pigments

C18: C18: Cl18:

C20: C22: C22: ’
w -3 FA v -6 FA

ltem Cl40 Cl16:0  Cl18:0 SFA PUFA
1n9 2n6 3n3 3n6 1n9 6n3
................................................................................. MG/ YOIK +oereeresrermarintiititii b

TI 323 14112° 50000 26075 6330 154" 172 113 354 19435 33108 508 65.02
T2 339 14529  52.97° 27678 702 1.81° 103 074 331 20165 35068 512 68.05
T3 3.19  147.03% 5477 290.44° 6316 1.74° 1.44 0.61 2.68  204.99° 36007 443  64.60
T4 239 11794 4324°  23167° 5116 128 076 064 300 16358 30219 428 6561
TS 293 13684° 5091 258.11" 62.14 1.81° 096  1.06 232  190.69® 32641 414  63.10
T6 272 13207 47.70" 24281 6140 154" 1.00 0.61 337 18250  310.73 4.92 62.40
T7 341 14425 52.19° 26501 6646 193 1.04 0.90 252 19985®  337.86 4.45 67.50
T8 330 12378 4342  23665° 6095 g0 0.95 0.72 2.33 170.50®  303.19 3.92 61.90

SEM  0.57 10.85 3.99 20.69 747 0.17 0.46 0.49 0.97 15.16 25.89 1.01 7.55

** Values with different within a column significatly differ at P<0.05.

Table 5. Effects of mixing natural or synthetic pigments on egg production, feed intake and feed efficiency in laying hen

Feed intake(g) Egg production

Item

Feed efficiency

Egg weight(g)

(g/day) (Hen-day) ke/kg glegg
™I 126.54 76.13 65.98 2.54 167.41
™2 127.51 83.33 65.44 2.39 156.67
™3 129.41 84.40 66.14 2.32 153.18
T™4 131.21 85.00 65.74 2.35 154.45
T™5 125.77 78.57 66.46 2.32 154.16
T™6 125.58 77.62 67.39 2.35 158.06
™7 127.33 80.60 65.67 2.41 158.36
T™S8 128.15 80.00 66.75 2.33 155.48
T™9 130.33 80.96 67.22 2.43 163.17
T™I10 125.73 77.25 65.36 2.50 163.43
SEM 7.22 6.12 1.57 0.19 14.23
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Table 60l = ZHaA| 2] T3 X 7tol W ¢ 2 dahtay
o] gk Aol Il e TM317} 7172 718 k3
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Table 6. Effects of mixing natural or synthetic pigments on

white height, haugh unit and Roche's color fan score

Item Yolk color Albumen height Haugh unit
™I 7.71¢ 6.65% 78.54
™2 9.93° 6.87" 80.57°
™3 13.93® 717 80.64°
T™4 12.29° 6.79% 78.82%
™5 14.79° 6.74% 79.50°
T™6 10.50° 6.16™ 74.36°
™7 13.29" 6.76" 79.07°
T™S 12.43° 6.87" 80.00°
T™9 14.86* 6.39 74.71°
T™MI10 12.93% 5.80° 68.39°
SEM 0.50 030 2.11

* Values with different within a column significatly differ at

P<0.05.
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Table 7. Fatty acid contents of egg yolks collected 4 weeks after being fed diets with mixing natural and synthetic pigments

Cl1g:  Cl8&  Cl18&  C20: c22: 2
Item Cl40 C16:0 CI80 SFA  PUFA -3 FA -6 FA
1n9 2n6 3n3 3n6 1n9 6n3
................................................................................. G/ YOIK rrereesertrmeremiiniiti i
Tl 318  143.66 5024 27149 7923 2.02 18" 118 396 19707 35971 599  81.05
T2 353 16472 5441 30028 8977 242 265 274 356 22265 40142 598 9241
T3 3.61 15848 5455 28751 9179 242 096" 099 413 21665 38781 655 9276
T4 312 15524 5239 28101  93.06 240 LI6® 202 356 21076 38322 597 9422
TS 326 15632 5341 28733 8520 242 208° 135 409 21299 38246 651 8727
T6 335 14451 4872 26697 8148 227 135 153 368 19658 35728 594 8283
T7 293 16022 5536 29839 8752 235 126® 227 429 21851 39608 664  88.78
T8 348 15638 5147 28368 8891 226 L17™ 132 386 21133 38119 611 90.07
T9 268 15343 5437 28979 8348 212 s 167 339 21048 383.04 551 8607
TI0 322 14565 50.19 26547 7949 201 Lis® 278 395 19905 35485 596  80.64
SEM 048 1454 432 2533 994 026 (g 092 090
* Values with different within a column significatly differ at P<0.05.
AE AFele gt zelrt ATt wiE A 17 AY 12~13¢] 248k7] A3 AA AAA4A H7t 52 25~
27} BLg 2 A o] Fo] AAE o, Bxst A 30 ppmo] Az, 43 red A= 15~20 ppmo] 3o, £
A ol A 19] Aol Hlste] FA VElgeH, o): Algel 2o e A AMA Bt /4 2haA o] 248 gt
Table 7ol #MA] &k vle}h o] w-6 AHAE Al B2} 71 7]l 7t 7 A2 et Al 2004 2] S whE
H Aoz ‘4’5}%\]":} 2 Fa= A A A A2 A S A7 TM2 L9 58 oF
o] g4 HAAAA S A7 TM6TE Bl wsd S o), A
A AAHTE FA Ay o] AN AHTE S48 L
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A 2 e A F 7L -5 2o R Vet b3 A
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g3, g A e 9 @ g At med v 4Egs A VERsETH
E317] glsted A9 13 22 4”01 AABIAT AEAE = (AQ1o]: A, FakabaA) AAEY, 2RAL Jakal)
Az g el Feo] FYaHA WigEtRen, A1 19
E-49= 0% ALE = xanthophyllse] -5 %] ¢Fekom, A1¥2
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/\]fﬂ oA AA Al 4804
sho 4731

o id 93 =i} zﬂ/ﬂ zun ;ﬂ,_
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