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Effects of Using Far Infrared Ray (FIR) on Growth Performance, Noxious Gas
Emission and Blood Biochemical Profiles in Broiler

Jang Ho Son
Department of Practical Arts Education, Daegu National University of Education, Daegu 705-715, Korea

ABSTRACT The Far Infrared Ray (FIR) is part of the natural energy as light spectrum of sunlight. Human can disentangle
the colors within visible ray, but FIR is invisible to human sight because it has longer wavelength than visible ray. The effect
of using FIR on broiler performance, blood biochemical profiles and fecal gas emission from litter. Day-old semi-broiler chicks
(Ross & x Hyline %) were obtained and assigned to eight pens, 2 replicates of white and green color LED light, and with
FIR on each color light, in a 20L:4D of lighting program. The body weight gain and feed efficiency were tend to improve
under the green color than white color, which were increased by exposing to FIR on both color light. Emission of ammonia
and lower hydrocarbons from litter were not different from each color but there was a decrease by exposing to FIR regardless
of light color. The level of blood aspartate aminotransferase (AST) tends to be decreased under green color than white color,
and this tendency becomes more pronounced as exposing to FIR. Therefore significantly increased under white color without
FIR than green color with FIR (P<0.05). The levels of albumin and immunoglobulin were not different from each color but
there was an increase by exposing to FIR regardless of light color. In conclusion, exposing to Far Infrared Ray (FIR) when broiler
raising, there is potential to increase broiler performance because of improvement of bioactivity and raising environment.

(Key words : far infrared ray (FIR), broiler performance, emission of ammonia, blood-AST, immunoglobulin)

N B m3 4 Qlths AL Bualsitt 3, 201092 FMOH
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A & o AlEE 7 s 7K § ke dti(Com- AR AL 7R AAd et ade] Y5s] 2
sweet, 1970; Bell and Freman, 1971). Sl $lo]A &<z} A o] dzkgo] Am, AA W HEHo] 73t upifo g v
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o] Aolyo] APFHF-E BalA ZE Aeld e S v 2 AW AFY 4 OH% Soz 7 Aol 9
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T wiel AlEE 913 958 VTl AR @A o] 8=
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T o] §5]7] AlFste], o F-EolAE 21E<] 4474 (Cho,
2009) 2 SFAHRENAE S79 By (Nam et al., 2004;
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th HZols YE5iEel &8 V|2 AFE LHFE o &
g A7) o] TR 2 e, ratE o] §e FATA A
(photobiomodulation) ¥H-g-ollA 31&A 442 ge] X5 4
I T dA wE 35 Fo] HuEAtHDesmet et al,
2006; Tu et al., 2013). ¥k ojuel, F& Aol A= Al
ghe] Fabg 3T vole] AEE, 1] A7) 9 HnA
(crawn-rump length)®] Zo] FHEA7} B 1= ATH Yeager
et al., 2005; Yeager 2006). L&} AA] FEALF Aol A
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(W) white color LED
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National Institute of Animal Science, 2002). A &AA} W=
120120 cm Z7| 2 @F-2o] 7hse 785 o 7| vhs
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AL 2R FAE 0] 83tdA 9 5~7 em o= AlE
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3))o] 2y 7 YR FEE 2442 LuxE A 3130}
£ AF M= AT 2 Z([Ross & x Hyline $) & 744
220052 BAER] A2, WK A2, 5,000~5,700
K), ¥ 28+ 9] ZAKW-FIRT), =229, GTH=4
X, 525~570 nm), S ZH+ A 9] (G-FIRT)2 438,
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| 243tk

x10%0] A

(W-FIR) White color LED with far infrared ray

(G) Green color LED
Fig 1. LED Light with far infrared ray system.

(G-FIR) Green color LED with far infrared ray
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Table 1. Ingredient composition of basal diet for starter and fini-
sher of broiler chicks

Ingredients Starter Finisher

Corn 59.66 63.55
Soybean meal 27.02 30.11
Wheat bran 10.00 3.50
Dicalcium phosphate 1.19 1.12
Limestone 1.40 1.07
Common salt 0.40 0.40
DL-Methionine 0.13 0.05
Vitamin premix’ 0.10 0.10
Mineral premix” 0.10 0.10
Total 100.00 100.00

Chemical composition

ME (kcal/g) 3,100 3,100
Crude protein(%) 21.50 19.00
Choline (%) 1.395 1.274
Methionine (%) 0.50 0.38
Met+Cys (%) 0.80 0.70
Lysine (%) 1.10 1.00

Vitamin premix provides the followings (mg) per kg of diet:
vitamin A, 5,500 IU; vitamin Ds, 1,100 ICU; vitamin E, 10 IU;
riboflavin, 4.4 1U; vitamin By, 12 IU; nicotinic acid, 44 IU; mena-
dione, 1.1 IU; biotin, 0.11 IU; thiamin, 2.2 IU; ethoxyquin, 125 IU.
? Mineral premix provides the mg per kg of diet: Mn, 80 mg; Zn, 60
mg; Fe, 40 mg; Cu, 4.5 mg; Co, 1.0 mg; I, 0.5 mg; Se, 0.15 mg.

G AN A AES B A AREA T AR A
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o]7] AlZtsh= 219 HE 1{— o HA o2 A5 vl 2
Z 9] 10 em =o]oll A 7F2~3EF]7](Gastec GV-100s, Japan)S
o] g8l A o} (09:007), A 2(13:007) L AH(18:007) 1€
33], 33 33] ¥H5-© 2 Ammonia(No, 3L 2 3M), H,S (No,
4LT) B AFEs2a(No, 103)9] TAFE S45t] 19 3
Tae = Jepgilok A7 &712S $371E o] &g
A 7 o 2 AR 2% Al2of A F]1 A
(Sems LIT 200N)Z ©o]-&-3}ith

AP FE AESLR) Ael T 534S Az A
wste] ojshg oA i A3, A (2,500 rpmx20
A S EElste] Al o] &3k, AST
(Asparate aminotransferase), ALT(Alanine aminotransferase)
2 Albumin A 3F8HEA1 7| (Mindry BS-390 Chemistry Analy-
zer, USA)E ©] 834, IgA, IgM 2 Ig #2492 Chicken IgA,
IgM 2 IgG ELISA Quantitation Kit (BETHYL Laboraaatories,

mins) &

nc., USA)E o] &3l EA8k3ith
3. EAEA

Ald-& BallA Boizl & 52 SPSS version 202 ©]§
314 GLM procedure 2 -AHEAE, Turkey testE ©]-8-31
ATl Hzt frelid A S B THSteel, 1980).

Table 2= &M} =2xr, 0|5 2rgolx o] 2 eld ¥
Ab el B SA1e] ArdE dERdigiTh
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Z1 ATl WRT 4% F = =7 Ueldth ols 94
A WAL AR S BAZE 2| ol = BLEA YERA
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Table 2. Effect of exposing FIR of on performance of semi broiler chickens

Treatment White White+FIR Green Green+FIR

Feed intake (g) 909.2+29.1 910.1£27.1 890.1+25.7 908.4+20.0

4~24 days BW gain (g) 611.5+38.0 623.9+32.5 613.94+29.6 637.9+£26.2
FCR 1.49+0.10 1.46+0.15 1.45+0.13 1.42+0.07

Feed intake (g) 1,384.5+36.8 1,413.4+43.7 1,418.2+£39.0 1,382.6+33.8

25~38 days BW gain (g) 671.4+27.5 693.8+33.6 723.2429.9 732.6£25.3
FCR 2.06+0.22 2.04+0.22 1.96+0.19 1.89+0.17

Feed intake (g) 2,293.7+£56.4 2,323.6£76.2 2,308.3+£62.6 2,291.0+£83.6

4~38 days BW gain (g) 1,282.94£32.3 1,317.74£55.6 1,337.4+42.9 1,371.2+50.0
FCR 1.78+0.21 1.76+0.28 1.73£0.26 1.67+0.33

Motality (%) 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00

Values are means+SEM.

Ouh, ARSAINE7I(4~ 240 ) HTE AR 7125 ~38 U ) ]
2ol © oA YEbsTh

Son and Ravindran(2009)< 37§e] ©}2 2T (White, Red
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on|, 53 AR N THE %4 AY 2ol A4 B

QS AN, AF o R TI-HHS{(Tonic Immobility
Reaction)Zt= AZ2E S AL SFATh &, e ~E# 2~ wF
30 A= Aol o] Mol AHA o7 JFS nA Tt
AJo] dthar 9 TthSon, 2010; Son et al., 2010, Son, 2013).
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Table 3. Effect of far infrared ray on ammonia, lower hydrocarbons and hydrogen sulfide gas emission from broiler litter

Division Age (day) White White+FIR Green Green+FIR
21 1.2+0.1 1.940.9 1.9+1.0 3.340.5
24 2.840.8 3.9+0.0 3.540.6 6.340.8
27 5.6+0.6 6.9+0.6 8.240.6 11.71.1
AE?;I;"‘ 30 11.741.1 20.8+1.1 13.940.6 16.9+1.1
33 23.4+1.1 27.3+1.1 17.341.6 26.0+1.2
35 32,5423 39.8+1.8 30.0+3.2 36.442.2
38 41.943.1 453427 428422 47.0+4.4
21 ND ND ND ND
24 ND ND ND ND
27 ND ND ND ND
Lower h(yoir)ocarbons 30 ND ND ND 0.010.01
33 ND 0.0120.01 ND 0.010.01
35 ND 0.010.01 0.01+0.01 0.01£0.01
38 0.01£0.01 0.01£0.01 0.01+0.01 0.01£0.01
21 ND ND ND ND
24 ND ND ND ND
27 ND ND ND ND
(rlfr:ri) 30 ND ND ND ND
33 ND ND ND ND
35 ND ND ND ND
38 ND ND ND ND

Values are means+SEM, N.D: not coil.
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Table 4. Effect of exposing FIR on blood biochemical profiles in broiler chickens

Division White White+FIR Green GreentFIR
AST (wL) 183.149.2° 168.6+7.2° 175.348.1% 162.4+3.6
ALT (u/L) 2.11£0.12° 1.16+0.07° 1.86+0.11° 1.56£0.32°
Albumin (g/dL) 1.41£0.21 1.55+0.14 1.50£0.22 1.57+0.09
IgA (mg/mL) 0.44+0.03 0.57+0.07 0.49+0.06 0.68+0.08
IgG (mg/mL) 1.72+0.17 1.89+0.18 1.80+0.19 2.00+0.19
IgM (mg/mL) 0.62:0.05 0.78+0.07 0.75+0.09 0.83+0.10

Values are means+=SEM, ** P<0.05.
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