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Influence of Dietary Natural and Synthetic Pigments on Growth Performances,
Skin Pigmentation and Color Difference in Broiler Chicks

C. H. Kim, H. J. Kim', Y. H. Harm', S. K. Lee' and K. H. Lee'

Institute of Animal Resources, College of Animal Resourses Science,
IKangwon National University, Chuncheon 200-701, Korea

ABSTRACT : This experiment was conducted to investigate the effects of natural and synthetic commercial pigments on
the growth performances, skin pigmentation and color difference of broiler chicks. Experimental diet was formulated to have
wsocalories and isonitrogen for experimental period, and xanthophyll concentration in the diet was 8.45g/ton. The experiment
was conducted for six weeks with 450 broiler chicks. The birds were assigned to 10 treatment groups and each group had
15 chicks with three replications. Results showed that the types of pigments did not have any effect on body weight, feed
mtake and feed efficiency. The mortality was lower with higher pigment supplementation and greater in the natural pigment
groups than in the synthetic ones. Dressed carcass, abdominal fat pad and gizzard weight were not significantly different among
weatments. The pigmentation of shank skin was increased with high pigment supplementations, and the pigmentation effect
was greater with synthetic pigments than in natural pigments. In the shank meat or skin, the color difference(L*, a*, b*, c¢*
and h*) was not consistently related to pigmentation.
(Key words : pigments, growth performances, skin pigmentation, color difference, broiler)
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Table 1. Formulation of the basal diet for the experiment

Ingredient %
Corn 55.21
Wheat bran 10.0
SBM(CP 45%) 2623
Corn gluten meal 2.0
Fish meal 1.0
Animal fat 2.66
Limestone | 0.19
Tricalciumphosphate 1.69
Salt 0.2
DL-Methionine 0.37
Lysine-HCl 0.18
Vitamin premix 0.15
Mineral premix 0.12
Total 100.00
Calculated composition
ME(Kcal/kg) 3,100
Crude protein(%o) 20.0
Crude fat(%) 5.58
Crude ash(%) 478
Ca(%) 0.80
P(%) 0.65

L

2. FARS U EApLY

o

0

1) B2, AlrMdFE X AIRRTE
A EEEL A7) Bt 3 HHEY AA o s Zhato)
(Bmx2.5m)E g }-5-2= FAl 5 5}‘3‘] £33 A8 E A
AHAA stdeH, ARAHZFE AlEFAZFAA JFe Al
Blo} PN, AFRRT-ES AR A7 F9 A}‘E‘f*%‘%&
& FFAFOR ol TR AF FPe T
4 N2 AN F ZR e 8 BAF s}aau}.

Table 2. Description of pigments supplementation in experimen-

tal diets
Supplementation(g/ton)
TT T2 T3 T4 T5 T6 T7 T8 T9 TIO
NY' - 146646 1146 1646 - - - - -
NR® - - - - - - - - - 537
SYY - - - -~ 146 646 1146 1646 -
SR* - - - - - - - - - 537

' Natural yellow, * Natural red, * Synthetic yellow, * Synthetic red.
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Table 3. Effects of pigments supplementation on growth perfor-

mance and motality of broiler chicks

- Weight gain  Feed intake Feed Mortality
(kg) (® efficiency (%)
Tl 1.73+0.83" 3203+156" 1.86+0.13" 10.42
T2 1.7140.82 3451+174 2.02+0.10 8.61
T3 1.7340.66 3292+ 86 1.90+0.03 417
T4 1.74+0.77 3456+ 33 1.99+0.10 0.00
T5 1.68+0.78 33844200 2.03+0.10 0.00
T6 1.69+0.98 3307+155 1.96+0.09 8.89
T7 1.68+0.59 3279+ 96 1.96+0.12 2.08
T8 1.68+0.38 3281+ 84 1.96+0.09 6.53
T9 1.74+0.47 3316141 1.91+0.09 431
T10 1.69+1.17 3279+334 1.94+0.35 431

* Refered in Table 2.
Mean value + STD.
ns : not significant.
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Table 4. Effects of pigments supplementation on carcass rate, gizzard weight and SCS of broiler chicks

Item* Dressed carcass (%) Abdominal fat pad (%) Gizzard weight (g/bird) SCS**
Tl 69.75™ £0.51 2.1140.63™ 3977 £2.78 267 +0.29
™ 69.49% +1.25 2.7340.19 36.18% £2.98 3.83% +0.58
T3 69.16° +027 2754037 3630 +£1.53 472" £0.42
T4 69.99" +1.24 2.65+0.45 3555 +5.90 517 £1.26
TS 69.95™ +1.76 2.63+1.28 33.78" +3.75 5.84° +0.76
T6 68.59° +1.13 2.50+1.13 30.20° +4.09 3.50° +0.50
T7 7077 £1.16 3.29+0.23 37.45" £3.98 4.83° +0.58
T8 70.64™ £2.38 2831036 34,82 +3.98 524" +0.76
™ 71.65% +0.44 2.78+0.79 32.93* £1.51 6.17 +0.76
T10 72,03 +045 231£0.24 3637 +2.03 5.50% +£0.50

ab,ed

Mean value + STD.
* Refered in Table 2.
** SCS : Shank Color Score.
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Table 5. Effects of pigments supplementation on color difference of broiler shank meat during storage for 6 days at 3C

Ttem* CIE L* CIE a* CIE b* CIE c* CIE h*
Tl 59.60+0.23° 10.74£0.22* 11.10£0.13° 15.45+0.08° 46.07+0.25°
T2 53.95+0.29° 10.24+0.42° 12.00+0.59" 14.09+0.28" 43.40+1.23
T3 54.08+0.38° 9.51+0.14° 9.10+0.12° 13.14+0.13° 43.57+0.49°
T4 54.21+0.58° 8.08+0.23% 10.40+0.02° 13.18+0.15° 52.27+0.76°
T5 57.09+0.44° 9.78+0.02% 13.31+£0.69° 16.49+0.46° 53.67+1.05
T6 52.90:0.67° 10.34+0.69™ 13.10+0.69° 16.70+0.38" 51.73:2.68°
T7 56.55+0.14° 8.4240.07% 13.10£0.62° 14.07+0.04° 53.37+0.29°
T8 54.53+0.68° 8.46+0.26° 11.30+0.03° 14.23+0.03 53.57+1.34°
T9 54.12+0.58° 7.70+0.40° 11.40+0.25° 17.24+0.48" 63.54+0.74*
T10 52.77+0.29° 9.41+0.32° 15.40£0.41° 152740.57° 52.0740.17°

* Refered in Table 2.

Lbed

Means with different superscripts within the same column differ significantly(p<0.05).

Table 6. Effects of pigments supplementation on color difference of broiler shank skin during storage for 6 days at 3T

Ttem* CIE L* CIE a* CIE b* CIE c* CIE h*
Tl 73.67+0.02° 0.75+0.01° 18.50+0.12¢ 18.51+0.01’ 87.70+0.02°
T2 77.90+0.25 3.61+0.02° 19.34+0.09" 19.67+0.12% 79.50+0.12
T3 67.18+0.128 5.87+0.05° 19.58+0.06" 20.44+0.09" 73.40+0.92%
T4 66.97+0.03" 1.44£0.09° 18.54+0.11° 18.59+0.10" 85.60+1.23°
T5 70.90+0.09" 0.93+0.11" 28.24+0.09° 28.25+0.08° 88.20+0.09°
T6 75.07+0.06° 5.01+0.10° 26.19+0.06" 26.66+0.12° 79.30+0.96"
T7 71.71:0.10° 0.2120.01’ 18.92:+0.128 18.92+0.11" 89.40+2.56
T8 77.030.11° 3.11£0.02° 36.58+0.10° 36.71:0.02° 85.20+0.36°
T9 72.79+0.03° 1.88+0.01" 38.73+0.06" 38.77+0.06° 87.30+0.03°
T10 67.73+0.01° 6.01+0.05" 22.93+0.11° 2428+0.07° 70.90£0.56"

* Refered in Table 2.

#034 Means with different superscripts within the same column differ significantly(p<0.05).
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