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Effects of Light Sources in Poultry House on Growth Performance, Carcass Yield,
Meat Quality and Blood Components of Finishing Broilers
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ABSTRACT This study investigated the effect of different light sources in the poultry house on performance, meat quality,

and blood composition of finishing broilers. Two hundred and forty male broilers (1-day-old, 42.2+0.1 g) were divided into
three groups and subjected to different light source treatments (incandescent, LED, and fluorescent lamps) from 3 weeks of
age (four replications/treatment, 20 birds/replication). After breeding for 6 weeks, the carcass yield and meat quality of broilers
with similar body weight (BW; 3.4£0.07 kg) were investigated, and blood components were analyzed. Corn-soybean
meal-based feed was provided as starter (CP 22.5%, ME 3,020 kcal/kg), early (CP 18.5%, ME 3,050 kcal/kg), and finishing
(CP 18%, ME 3,100 kcal/kg). Performance, carcass yield, meat quality, and blood components were evaluated. BW, BW gain,
feed intake, and feed conversion ratio did not show any significant differences among treatments. There was no significant
difference on live weight and carcass yield among treatments. There was no significant difference on meat color, shear force,
and water holding capacity; however, cooking loss at 17.2% was the highest in the LED treatment (P<0.05). There was no
significant difference on blood components except for glucose (blood biochemistry component) among treatments. Glucose was
234.5 mg/dL, 256.9 mg/dL, and 250.1 mg/dL in the three treatments, respectively, with a significant difference between
incandescent and LED treatments (P<0.05). These results are used useful as basic data for investigating the effect of lighting
in broilers production.

(Key words: broiler, light source, performance, meat quality, blood components)
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Table 1. Comparison of characteristics between incandescent lamps
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Table 2. Performance of broilers according to light sources from 3 to 6 wk of age

w FwW BWG FI FCR
Treatments

-------- (g/bird) --------
T1 887.2 3,477 2,625 4,964 1.89
T2 876.0 3,450 2,579 5,020 1.95
T3 883.3 3,462 2,563 5,142 2.01
SEM! - 474 61.2 127.7 0.043
P-value - 0.062 0.174 0.187 0.055

T1, incandescent limp; T2, light emitting diode (LED) lamp; T3, fluorescent lamp.
IW, initial weight; FW, final weight; BWG, body weight gain; FI, feed intake; FCR, feed conversion ratio.
! Standard error of means.
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Table 3. Effects of light sources on live weights and carcass yields of broilers at 6 wk of age

Carcass
Treatments Live weight (g)
Weight (g) Yield (%)
T1 3332 2,591 71.7
T2 3,383 2,647 78.2
T3 3,455 2,678 71.5
SEM! 92.5 116.1 2.01
P-value 0.149 0.506 0.845

T1, incandescent limp; T2, light emitting diode (LED) lamp; T3, fluorescent lamp.

! Standard error of means.
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Table 4. Meat color and physical characteristics of broiler meats according different light sources

CIE Physical characteristic'
Treatments
L* a* b* CL (%) SF (g/cm) WHC (%)
Tl 52.8 1.64 6.91 14.4° 8.08 60.7
T2 56.3 1.12 8.80 17.2* 7.44 58.8
T3 52.8 1.28 6.97 14.2 7.63 60.7
SEM? 3.61 1.038 1.706 1.67 1.641 224
P-value 0.237 0.726 0.182 <0.05 0.822 0.339

T1, incandescent limp; T2, light emitting diode (LED) lamp; T3, fluorescent lamp.
! Physical characteristic: CL, cooking loss; SF, share force; WHC, water holding capacity.

2 Standard error of means.

*» Means with different superscripts in the same column differ significantly (P<0.05).
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Karakaya et al.2009)2 S7| AlAF U] FLel] 2 71552
pH7} F92Q1 Apol 5 HolA] etrtar st & Aol A3t
o} Akl UERsTh A1 §4 58S thE vkt 9
A 71582 pHE 52~6.6°% Ueh} IthFaria et al,
2012; Lengkey et al., 2013; Nuwan et al., 2016). ©2hr] 117]2]

o] W& A2l Abelol| A oAb} fIlTt ¥ F(leukocyte,
WBC)®l 73 4241 HE, Ly, MO, EO % BA 94| A2] 73t
Ffrelab7t giich

ol E S W= bacteria, virus, 7] A8S
A oFe] whAof gk W] 7o 2H8-ghtK(Reece,
2015). =, 4ol ’Md 9% Alol= HEZF $7k6taL, sk
4 gkl 22| IAL Al MO7F 7k, 71485 oyt
WA Il Wk Alol= EO2F BAZ} 71 Woo et al.,
2007). 5 W&e] 33 H9l= WBC 20~30 K/L, HE 5~9
K/L, Ly 11~18 K/uL, MO 2~3 K/uL, EO 0.6~2.4 K/,
BA 0.2~1.2 K/uL(Reece and Swenson, 2004)2 222 it}
2 AT BAS Al9g HEF v A HAET

299 A

pHE TR AR 230l e ] & Aoz i, Al debsto, AT AfelollA fefaks HolA| &3tttk
EIREE 1 neutrophilNE)Z 4214 &= e HE=
5. Leukocyte =M1} H/L H|E 2EYAE WS 7§T Z7V5FA| ¥ Maxwell and Robertson,
H Ao AL gH SA do] HL v & WHEa1 FALS 1998), Ly= #4314 Eth(Davis et al., 2008). ™2hA, H/L
Table 6ol YERAATE ~E#| ~& Yehll= HL B]&2 39 H| &L tho] ~Ey~S el 7P g4 g2 <l
Table 5. pH and chemical composition of broiler meats according different light sources
Treatments pH Moisture Fat Protein Ash
T1 6.01 754 243 22.1 1.08
T2 5.99 76.2 223 22.0 1.03
T3 5.97 76.1 2.15 220 1.03
SEM! 0.793 0.54 0.851 0.32 0.057
P-value 0.307 0.714 0.941 0.197 0313

T1, incandescent limp; T2, light emitting diode (LED) lamp; T3, fluorescent lamp.

! Standard error of means.
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Table 6. Effects of light sources on leukocyte of blood in broilers

EA

WBC (K/uL) HE (K/uL) Ly (K/uL) MO (K/pL) EO (K/uL) BA (K/uL) H/L
Treatments
---------- Leukocyte ----------

Tl 11.8 2.33 8.08 1.18 0.19 0.03 0.24

T2 12.5 2.30 8.69 1.23 0.24 0.07 0.26

T3 12.0 2.13 8.55 1.14 0.15 0.03 0.22
SEM! 5.24 1.54 3.04 0.562 0.182 0.053 0.057
P-value 0.952 0.949 0.896 0.948 0.561 0.178 0.757

T1, incandescent limp; T2, light emitting diode (LED) lamp; T3, fluorescent lamp.
WBC, white blood cell; HE, heterophil; Ly, lymphocyte; MO, monocyte; EO, Eosinophil; BA, basophil.

! Standard error of means.
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muscle disease)(Siller and Wight, 1978)2 &%} CK(creatine
kinase) ¥ AST &7 ##o] UthHudecki et al., 1995).
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Table 7. Effects of light sources on erythrocyte of blood in broilers

RBC (M/uL) Hb (g/dL) HCT (%) MCV (fL) MCH (pg) MCHC (g/dL)
Treatments
——————— Erythrocyte -------

T1 2.17 8.67 21.5 89.3 36.0 36.3

T2 2.39 945 23.7 98.9 39.5 39.9

T3 233 9.19 23.3 100.3 39.5 394
SEM! 0.498 2.038 18.46 7.52 7.58
P-value 0.585 0.688 0.587 0.361 0.509 0.526

T1, incandescent limp; T2, light emitting diode (LED) lamp; T3, fluorescent lamp.
RBC, red blood cell; Hb, hemoglobin; HCT, hematocrit; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC,

mean corpuscular hemoglobin concentration.
! Standard error of means.
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Table 8. Effects of light sources on biochemistry of blood in broilers

TC (mg/dL) TG (mg/dl) GLU (mg/dL) TP (g/dL) AST (IU/L) ALT (IU/L) ALB (gdl) IP (mg/dL)
fems T Blood biochemistry -----------
Tl 110.5 63.3 234.5° 2.70 505.3 1.99 1.03 6.28
T2 120.7 68.1 256.9" 2.82 510.2 2.23 1.09 6.38
T3 120.8 74.2 250.1% 2.82 459.6 1.93 1.10 6.02
SEM' 16.59 23.94 18.48 0.322 110.2 0.692 0.126 1.099
P-value 0.128 0.599 <0.05 0.618 0.534 0.591 0.437 0.759

T1, incandescent limp; T2, light emitting diode (LED) lamp; T3, fluorescent lamp.
TC, total cholesterol; TG, triglyceride; GLU, glucose; TP, total protein; AST, aspartate aminotransferase; ALT, alanine transferase; ALB,

alanine; IP, inorganic phosphate.
! Standard error of means.

*® Means with different superscripts in the same column differ significantly (P<0.05).
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