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Abstract

In this study, the effects of feed containing citrus byproducts on the physicochemical characteristics and palatability
of Korean native chickens were investigated. The Korean native chickens used in this study were divided into two groups:
TO (chickens that were not fed citrus byproducts until they were 39 weeks old) and T1 (chickens that were fed citrus
byproducts). The feed given to the T1 chickens was the same as that given to the TO chickens for the first 16 weeks.
Between weeks 17~39, the feed given to the T1 chickens was prepared by adding 4% of the citrus byproducts to the
feed given to the TO chickens. The chickens used in the experiment were chilled for 2 days after being sacrificed. The
feed containing citrus byproducts did not cause any statistically significant differences in the breast and thigh charac-
teristics of lightness (L* value), redness (a* value), yellowness (b* value), water-holding capacity, frozen loss, thawing loss
and boiling loss. As for the rheological properties, there was no statistically meaningful difference in the breast/thigh cha-
racteristics of springiness, cohesiveness, gumminess, and chewiness between the T0 and T1 chickens. However, hardness
and shear force were significantly lower in the T1 chickens than in the T0 chickens (p<0.05). The acid and peroxide values
were also lower in the T1 chickens than in the TO chickens, but the difference was not statistically significant. Antioxidant
activity was better in the T1 chickens than in the TO chickens. Thus, the results of the present study show that
consumption of citrus byproducts did not affect the color and smell of raw meat. The palatability of boiled meat was
significantly better in the T1 chickens than in the TO chickens.

Key words : Korean native chickens, physicochemical properties, citrus byproducts.
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Table 1. Fomulation and chemical composition of expe-
riment diet

Items TO T1
Ingredients(%)
Comn 56.25 53.25
Soybean meal(44%CP) 19.26 22.83
Rapeseed meal 2.50 2.05
wheat 6.50 521
Wheat bran 438 3.57
Dried citrus byproducts - 4.00
Tallow(Animal fat) 1.00 0.82
TCP 0.56 0.4
Limestone(CaCOs) 878 7.18
Salt 0.20 0.18
DL-methione 0.04 0.04
L-lysine 0.02 0.02
Vitmin premix” 0.05 0.05
Mineral premixz) 0.10 0.10
Choline-(chloride) 0.06 0.06
Additives(Antibiotics) 0.30 0.15
Total 100 100
Chemical composition(%)

Dry matter 87.07 86.97
ME(kcal/kg) 2,692 2,658
Crude protein 14.72 15.01
Crude fat 2.82 2.71
Crude fiber 3.84 4.02
Crude ash 12.03 12.34
Calcium 3.44 3.11
Available phosphorus 0.37 0.31
Vitamin A 0.005 0.02
Vitamin B, 0.02 0.04
Vitamin B, 0.10 0.12
Methionine 0.31 0.32
Lysine 0.82 0.84

" Contained per kg ; Vit. A, 10,000,000 IU; Vit. D, 2,500,000 [U;
Vit. E, 15,000 IU; Vit K, 2,000 mg;  Vit. By, 15,000 mg;
Vit. By, 4,000 mg;  Vit. Bs, 3,000 mg; Vit. By, 3,000 pg:
Niacine 25,000 mg; Folic acid, 5,000 mg; Biotin, 12,000 mg;
Pantothenic acid, 10,000 mg;  Antioxidation, 6,000 mg.

? Contained per kg ; Zn, 75,000 mg; Mn, 75,000 mg; Fe,
75,000 mg;  Cu, 7,500 mg; 1, 1,650 mg; Se, 450 mg;
S, 125,000 mg; Co, 150 mg.
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H31719 pH+ pH meter(ATI Orion Model 370, USA)2]
24 FHE AR A ZolA &5t &Y dxe A
AHA|(Chromameter CR-200b, Minolta Camera Co., Japan)S
o] &3t E(lightness, L', 24 S(redness, a 7t) 2 348
E(yellowness, b &)< 33Tt olnf 4 A S e}
AR calibration plate®] L', a” 2 b2k 22t 97.5, -6.1
4 74014t}
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B42.2 Hofiann e al(1982)2) WH< 0] $3519E0), pla-
nimeter(X-plan, Ushikata 360dIl, Japan)2 W& F3l1 &
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71AA 24L& 24 B /1=, A=, golE 4
40, 15 2 5 mmZ AFE T rheometer(CR-200D, SUN Scienti-
fic Co., Japan)& o]-&3l] 23819tk o] A2 (shear force)
£ angle adapter 101-& ©]83l] table speed 120 mmy/min,
graph interval 30 m/sec, load cell(Max) 10 kg8 Z7122 =
3819 31, 74 E(hardness), B/J(springiness), -3 4(cohesive-
ness)< round adapter 251 & ©]-8-31] table speed 120 mm/
min, graph interval 30 m/sec, load cell(Max) 2 kgo| 27102
2389t S34d(gumminess)-2 peak max x cohesiveness
o2, Qe (chewiness)2 (peak max + distance) x cohesi-
veness x springinessat 2.2 WERASIT)

5. M7}, DpAEETE Y S

Ab7ke garleld 323 A AAE 100 mLE 200 mL 4
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mLE 7}8le] 83171 T 1% phenolphthalein 2|4 2~3
4-2-$ 71314, 0.1 N KOH-ethanol £ ¢ 2 A& sl &9
o] mFMoz 3027 XN&E WE FLHoz AT
{(Wrolstad er al 2005).

IEeHE7HE §327] linoleic acid emulsion 300 mLE &
dojFol] A3 oS AFF] B NaCl 2 g€ 718 &
dichloromethan 25 mL=% F&3}1, 3l5S 250 mL 42+&}

HolAloF R&TESEH

2= Eo} acetic acid 25 mLe £3} KI €94 1 mLE 713t
o vortex = 14-7F Z43HA ZEEE 3 1% starch 42 XA
Ho dlod 0.01 N NaS,0; &40z HAslz, Aol
HAs]) Fdoz B WE TLHOR K Wrolstad et al
2005).
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DPPH free radical 84 £39] A8 3th &4 A8 &
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Table 2. pH, meat color, water holding capacity, frozen loss, thawing loss and boiling loss (%) of Korean native chicken

meat
Breast Thigh
Traits
T0" Ti? TO Tl

pH 5.95+0.6" 5.84£0.7° 6.0£0.1% 6.0120.1°
Hunter's color

L'(Lightness) 549+ 3.7 57.5+1.2° 46.6+0.3° 46.9+0.4°

a'(Redness) 7.0+ 3.6° 5.5:0.4° 12.3+1.0° 11.7+0.6*

b'(Yellowness) 3.8+ 1.3° 6.6£2.8" 4.8+1.0° 5.7+0.9°
Water holding capacity 67.1£13.3% 73.349.9° 472435 473+8.1°
Frozen loss 1.2+ 0.5° 1.2£04° 1.4+0.3° 1.2£0.3°
Thawing loss 9.1+ 1.5 9.0+1.7° 6.8+1.3" 6.6+1.3"
Boiling loss 249+ 3.0° 24.8£1.5° 29.6£2.3° 28.8+4.1°

" Chicken meat not fed with citrus byproduct.
? Chicken meat fed with citrus byproduct.
¥ Mean+SD.

* Values with different small and capital letter superscripts within the same row are significantly different at p<0.05.
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Table 3. Rheological properties of Korean native chicken meat

Folrlob gEiESEk

Breast Thigh
Traits . 5
T0" T1? TO Tl
Hardness(dyne/cm’) 1,496+38"*" 1,485+37" 1,441£18° 1,390425°
Springiness(%) 71.9£0.7° 72.0£0.4° 72.7+0.5° 72.6+0.9°
Cohesiveness(%) 51.30.6" 50.7£1.1° 50.7+0.4° 50.4+0.3"
Gumminess(kg) 28345 279+9° 295+10° 208+3"
Chewiness(g) 65.4+1.8° 64.7+2.7° 71.7£0.9° 71.5£1.3°
Shear force(kg) 1,305+10° 1,281+7° 1,277+19° 1,275+7°
'™ The same as in Table 2.
Table 4. Acid value and peroxide value of Korean na- or .
tive chicken's thigh meat T -
£ 10043 /nt
Traits To" T1? [ mee
o 40 F
Acid value(mg/g) 17.1+1.07 16.6+0.5° z
30 -
Peroxide value(meg/kg) 43.3+5.8° 40.4+6.2°

"% The same as in Table 2.

B

2 HolA T A zto)7t ol HASHETE
07 2 TI77} 47 433 2 40.4 megkgl-2A #24 2}
o[7} o AR HF FAES FHT Ao| F& FELE
vebsicl A7ke feA e A S AR 23
o Abe] AtetE o &dka, FtelErte A9 27 2}
224315 el E A EE o] 451 Eui(Kim ef af 2006),
A7 Z FadslEsr Bobe AL AAY A 9 A A
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obr] Zha FAHE gojd il Har]e AStE ofx: A=
AAE 4 QLA AEAQ A7t Basih ksl
& Arbe Fig 1o Jehliddch kst s vehdle A
AeAs G ] S 2g FAE F9o #Agle]
ANE FFE9 Fho e AT 2o & Holx| ko,
BOAZ B TO7FEG TIF7F thd g2 482 BEe
v f2l Aolzh ohiiet ey thelakel 739 To el
Me AR FEE9 sk B fo4 Apol& Ho|A] &
o} 7 HAEE 98 TIFME §94 2ol& B
olm, FFANNE TIF7} F9& (p<0.05) 22 FobA 2+
g B8 F9rt EFE 1719 ks 2 230t
JE RS L T Uen, ol g e diEe] Sl

flavonoid ¥+ &< @4tal 2HE(Yu et al 2005)°] 71913t
Ao Aztdrt

~

§
.
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Breast Breast
T0 T1

Fig. 1. Electronic donating ability of Korean native chic-

ken.

7
FE RARY g7t B3 2719 7124 vAE 9
2

Edl I Z3E Table 59 YRS A5 A

Z g Yalle A FAE Foldl 9 o] A Finh

1719] 7134 frelotuledl, A ATP 3 B4, 4L
e HEEo] Bax oz zhgsl] Yelha

(Watanabe & Sato 1974), 9+-2 f2lopu] =2t REE, o}l
ol g ()it A4 5o vEE shEkEel] o &5k,
Fole felobu el AEA HE T, IMP 59 E3E0] 7}
Holl st FAE ), oldf 7HE LE% 7150 e
2= Ao g A UrhCambero e al 1992; Park et al
2001). B F4 %71 75C7 ¢

Agel A% THae @), 247,

3L 1E B FoIP

T

T

£
_?{_11

2o Fol7l 239 17)e 7154
BB} Yang er al2008)°] oI5 712 TS FolW E

28 e 183 942 17|80 felobr]eqte] L-gluta-

=5 9% 7tdd vt

—F =2

gE4d @ @449 7]
Aol Felalrl SFahaps
o, @), 223 2 AAH T 5AGA 3
4 Alo] felahl $5eled(p<0.05) 12

& dn 98g
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Table 5. Sensory score of Korean native chicken meat
Breast Thigh
Traits ] S
TO" T1? TO Tt
Color 5.21+0.52% 5.08+0.44" 5.29+0.19° 5.21+0.36"
Raw meat .
Aroma 5.2940.51° 5.00£0.25° 4.63+0.38 4.71£0.36"
Taste 4.92+0.38% 4.89+0.45® 4.460.19° 525+0.13
Aroma 4.71+0,14° 5.00+0.00° 4.54+0.26° 5.00£0.13°
Cooked meat Texture 4.75£0.22° 5.04+0.26° 4.13£0.13° 4.67+0.38"
Juiciness 4.46031° 5.04+0.26° 4.50+£0.33% 4.96+0.14®
Palatability 4.5440.29 5.04+0.19° 438+0.25" 5.04+0.19°

" The same as in Table 2.
1, dislike extremely; 7, like extremely.

mic acid &, Z12] 31 R4k oleic acid ! linoleic acid %
Au7b gria sl ed, o A3 B A9 vla4e) 4
He} Aol leA He A7 Bas)
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S8tk T179] Alge 165 ﬂ}xl TOT} FLdata, 17~
397 el To7 48 58S 4% A7)l X%ho} A
EZW(130£0.5 kg) IV E & l W 29A Aol o] &
slleh hsa 9 oheldke] WEL), HAxw), w“l‘n(b*),
WE EE 2 A% 723 4 vl e RE g
Az Folol] olgh fol 7 alelr} gIgith B4l gloiA &
A, S84, B8 2 A3 AT fed BF %L%
RS Foo ogk fe] A Apol7t gl o, Ame) A
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