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Effect of the Feeding Probiotics, lllite, Activated Carbon, and Hardwood
Vinegar on the Meat Quality and Shelf-Life in Chicken Thigh

Young-Jik Kim and Yong-Bum Yoon*
Division of Life Resources, Daegu University, Kyungsan 712-714, Korea

Abstract

In this experiment, 5 treatments consisted of control, probiotics (0.2%; T1), illite (1.0%; T2), activated carbon (1.0%; T3),
and hardwood vinegar (1.0%; T4) as diets of chicken were evaluated for 35 days through feeding of 200 male chickens
(Arbor Acre Broiler). Thigh muscle from slaughtered chickens were analyzed on pH, volatile basic nitrogen (VBN),
thiobarbituric acid reactive substance (TBARS), shear force, and meat color during 10 d of cold storage at 4+1°C. Groups
of T3 and T4 showed higher pH levels compared to the control group, and T4 showed significantly higher value. Over the
storage period, all treatment groups showed increase in pH (p<0.05). Values of VBN of T1, T3, and T4 were lower than
those of the control group and T2 up to 7 d of storage (p<0.05), but there was no significance at 10 d of storage. Values of
TBARS of T3 and T4 were lower than the control group, T1, and T2, while all treated groups showed rapid increase of
TBARS values over storage period (p<0.05). Shear force did not show significant difference among treated groups, but it
was decreased over storage. Lightness of meat color (L} in treated groups was higher than the control, and T4 showed the
highest value during entire storage period (p<0.05). Yellowness levels (b) of T3 and T4 were higher than the control group.
These results may suggest the improvement of chicken meat quality and shelf life via the addition 1% activated carbon and
1% hardwood vinegar into feed.
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A F2 EFA|, o] @ EWiEAR AR 3
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Aoz e rhHinshelwood er al., 1991).

3, S Az A AatEe B2AE oF 20004F9
Tt Aito] FiEo] Ao, 2 FollA o 5095l
Ae] &AL W35k 5 AU dAE 488 fAsk=T
wojgi}al Bt tiAkio, 1987). o1} o] 7154
AR 7Rl gk AlE A TR SN vk A
1 glov} AAl, dejolE, A48 B Hx Z}
FoAg Alge Hg4ge] B3 ATRIE AT 440l
o mebd B Aelxe A8 AAQ S 3 A
glgidasiel 7154 AR A7HAE Bol o]&Eal e
A, Lelolg, S 2 ExAS A7t FoAg AS
& AAANZY ZAFe wel pH, VBN(volatile basic
nitrogen), TBARS(thiobarbituric acid reactive substance),
Herd 9 S48 2T,

ME W WY

B Ao 1989 Arbor Acre Broiler SHolg] 2005
55 =t ARS ST Atest B2 A AXES &
31, ASE 2447 AAsE e, W7 37 B AR
oJokA greke ZuwlA 21.5%% ME(metabolizable
energy)ye 3,100 keallkg 50191, 371w =0 E 19%,
ME® 3,100 keal/kgo]$1THTable 1). 7]&2] B 1o <J3PH
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Table 1. Composition of experimental diets

Ingredients (%) (g_t;r\t: li) glrgs;ir)
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
Salt 0.40 0.40
DL-methionine 0.13 0.05
Vitamin premix! 0.10 0.10
Mineral premix? 0.10 0.10
Total 100 100
Calculated Values
Metabolic energy (kcal/kg) 3,100 3,100
Crude protein (%) 21.50 19.00
Methionine (%) 0.50 0.38
Lysine (%) 1.10 1.00
Ca (%) 1.00 0.90
Available P (%) 0.45 0.35

"Vitamin premix provides the following (mg) per kg of diet :
Vitamin A, 5,500 IU; Vitamin D3, 1,100 ICU; vitamin E, 10 IU;
riboflavin, 4.4; vitamin B12, 12; nicotimic acid, 44; menadione,
1.1; biotin, 0.11; thiamine, 2.2; ehtoxyiuin, 125.

YPprovide the mg per kilogram of diet; Mn, 120; Zn, 100; Fe, 60;
Cu, 10; 1, 0.46; Ca, min: 150, max: 180.

BFAE 02%, JejolE, BT B Bzole 27t 1%
Fol7k Al Ae® Rugo] gloBg o)F V|Ee
2 AEgode g %2 Ao F/HIE o84
B3LAA(EM HIolEL, o]dak, V=)= Saccharomyces
cerevisiae, Lactobacillus casel, Candida utilis, Mucor
hiemalis, Streptomyces albus, Rhodopseudomonas sphaeroides
9 Rhodopseudomonas palustris 59 TF7F = 3
= AFAE 02%(T1), YeolEALEREA, 7Lzl
E, &)= Ca 1.83, K 740, Ge 1.14, Si 5224, Al 3181,
Mg 1.08 2 1 4.50mg/100 g3l RS 1%(T2), dHER
g4er, A, =) Ca 194, Si 9 Zn 33.20 mg/
100g2) 2% 1% A7RIQCHTI). EF, B2 @2, 2
£, Fe {71202 formic acid 0.24%9} acetic
acid 0.6%7} £3= o] 212 methanol 0.12%%} ethanol
0.02%7} FrEol Ae AFS 1% H7Ietol(T4) 4t
FYsict. =3 2AE 2ARE| A8 &4 ARTER S
T4 oz sty AFUs dust 9 UE F
0.1 mm F7|¢] PET/PE HFIES AHEsto] A548R
Z¥ A7) (Tiromat 420, Kramer & Grebe, Germany)Z 3
A F 4210 &9 HAsEA A3 &A1
FE oY= S 3, 7, 1097 ASEA TR I5
g o]&ate] Ak

MEa= 9 iy

pHE A% 10 g9l 57457 90 mLE 7}3}e] 127](Tissue
grinder, 1101, Japan)Z T3+ T pH meter(Model 520A,
Orion, USA)Z ZX3I3th VBNS A& 109 SH
30mLE 93 AT F A A 1 mL & conway
Aol Wi, Wao= 0.0IN H,BO, &4 1 mLe} conway
Alek 2-342-8 713 H & 4ol 50% K,CO.H 1 mLE A
W] FRI3la 4 2o} 37°ColA 12087 WA F
0.02N H,S0, &40 2 4] Bt 848 24590
TBARSE Witte 5(1970)%] HPdel whel A7 20 goll 20%
trichloroacetic acid(in 2 M phosphate) A]2F 50 mLE o]
A3 9§ 55 50mLE 3718k] Whatman No.l %}
Aol odx}at F ofo 5mLE Z3}e] 2-thiobarbituric acid
(0.005M in water)8% s5mLE Wo] T FH 1547 Y
el 2 F 530 mel A FFE FAT A
ge iy &8%S 202 FAE Adsia 75°C
e 52004 1A & il T Bt B
A2A#H 72 23t Rheometer(CR-311, Sun Scientific
Co., Japan)= 431400, 35 Skg, 7IE9A] 40 mm,
A= 4T 30 mm/min® 2 AT}

SAe TE|Re 285 Ausied 3VE 308 =
217 dAA1Z] F A3 (Color difference meter, Minolta
CR-300, Japan)2 ©]8-3}¢] hunter F(L=8%, a=8 %,
b= 20t ol ARE EFAFL L=96.16,
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aex XVW Zto] ZAuglol we} pHeE BE Aol
S7VFATHp<0.05), ol9} 2 A= HA oA WA,
dzjolE, et 9 ExAS 9% & 243 Kim §
(2007)2] A7 B} 2-& Ao)Q, Kook Kim(2003)
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Table 2. Effects of dietary supplementation of probiotics, illite, activated carbon, and hardwood vinegar on pH in chicken thigh

at 4°C
Storage time (d)
Treatments”
0 3 7 10

Control 5.94+0.02¢ 5.87+0.03%8 5.98+0.01%4 6.00£0.01*
Tl 5.92+0.02°¢ 5.950.02%8 6.00£0.01%4 5.99+0.01°*
T2 5.95+0.01% 5.96x0.01%% 5.97+0.0220AB 5.98+0.01%
T3 5.91+0.02° 5.94+0.02* 6.02+0.02°%4 6.00£0.0124
T4 5.99+0.01B 6.00+0.01%A8 6.030.03* 6.02+0.02%4

**Means with the same letters in the column are not significantly different (p<0.05).
ACMeans with the same letters in the row are not significantly different (p<0.05).

UControl: Commercial diet only.

T1: Commercial diet with 0.2% probiotics.

T2: Commercial diet with 1% illite.

T3: Commercial diet with 2% activated carbon.
T4: Commercial diet with 1% hardwood vinegar.

Table 3. Effects of dietary supplementation of probiotics, illite, activated carbon, and hardwood vinegar on VBN in chicken thigh

at4°C (unit: mg %)
Treatments” Storage time (d)
0 3 7 10
Control 4.95+0.02°P 6.3420.01%¢ 8.680.09%8 10.45+0.02*
Tl 4.85+0.02°P 6.3420.05% 8.73+0.03%8 10.47+0.03*
T2 4.96+0.03%° 6.36£0.01%¢ 8.60+£0.07%8 10.43£0.02*
T3 4.71£0.01°P 6.16+0.04*¢ 8.42+0.01°8 10.31£0.08%
T4 4.730.03°P 6.20£0.03% 8.48+0.01%8 10.36+0.01*

““Means with the same letters in the column are not significantly different (p<0.05).
APMeans with the same letters in the row are not significantly different (p<0.05).

DTreatments are the same as in Table 2.
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9 gaiA weoe] Bajxo} fejor)e H|chey
Bl A 4318 HE-S Z71A)7IthField and Chang, 1969} A=
717Yo] ZAugtel whel ZE Ae)TellA @ ed L
7t AHH o E F7I8Id o T39F Taole datsiAl &
7Ft s, 7P B S B (p<0.05), Cresopo &
(1978y2 THEIZARIS] YRV} HThEHA frEjopn] i),
5“"}44‘943 , OFIR, R Yo}, Aol F BT
a233HEo] F7lEY §9 554 v S Yehirial
6‘}%\\:}-. B A U‘jgg,]» Z—]ZP 7?:}_7]}7:} ki E]—_,,} 2_7\0}]4 ;(4
THA S FT I AT e Eg VERSIT

TBARS?Q| H3}

AT, dejolE, Tdet ¥ BxAg Fogk ASE
A7)} Aol wit £78% TBARSY] Wsk= Table
49} 7},

A T7re TBARSHSE di=F, Tid TR 139
T4ollA] S Ao (p<0.05), A717te] Azl uleh
TBARST EE AHeTolA F43H S716Hthp<0.05).
u71E SRV Fell Apge] bRl EAY Ao
FERESSHE, 4, 4ls|E 5o BAkEo] EaiEY, Bt
3} gl FEE vIAA Hi I} Agel i) S
7}5113}(Demeyer et al., 1974). T} 29} A7rA| 4 dzfo]
E Fo7EGD S48 9 52 goFolA foFoR

2 TBARSES Uehfo] & A4 JslkiA4e BA
=, Tl 2298 HriiE FAagEsAR gol
»ol= BHT(butylated hydroxytoluene) 2t} <F 2u]2]
TBARS S7FE-S 714171038154k (Jeong and Shim, 2002).
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23717 e] Aol whe} AR S-42 Table 63 2Tt
FES vEhlE Lak A7l o

Z7olA F& BEIUILP<0.05), AF7I7He] st
A foFo g 2RI EY B3 T4dM A A7 5
A EUTHP<0.05). HAEE YEME agh U279 TI
o] A% 7)ol wteu, A% 10d99e 7 w2

Table 4. Effects of dietary supplementation of probiotics, illite, activated carbon, and hardwood vinegar on TBARS in chicken

thigh at 4°C (unit: mg MA/Kg)
Treat < Storage time (d)
reaunents
0 7 10
Control 0.07£0.002* 0.090.003° 0.10£0.001° 0.14£0.003*4
Tl 0.07£0.004° 0.09£0.002° 0.10£0.0028 0.14+0.001%4
T2 0.07+0.001%° 0.09+0.003°¢ 0.10+0.001%® 0.14+0.003
T3 0.06+0.001°° 0.07£0.001°€ 0.09+0.001°8 0.14+0.002°
T4 0.05+0.002°P 0.07+0.002¢ 0.09+0.001°® 0.14+0.004°

“*Means with the same letiers in the column are not significantly different (p<0.05).
ADMeans with the same letters in the row are not significantly different (p<0.05).

UTreatments are the same as in Table 2.

Table 5. Effects of dietary supplementation of probietics, illite, activated carbon, and hardwood vinegar on shear force in

chicken thigh at 4°C (unit: kgfcm?)
Storage time (d)
Treatments"
0 7 10
Control 3.0420.02% 2.82+0.028 2.81+0.04% 2.69+0.09¢
Tl 3.05+0.03* 2.83+0.028 2.82+0.028 2.50+0.07¢
T2 3.07+£0.01* 2.80+0.04° 2.80+0.028 2.58+0.01°€
T3 3.0720.02* 2.81:0.048 2.8420.07% 2.81+0.08"
T4 3.07+0.03* 2.80+0.04°8 2.71+0.065¢ 2.67+0.07¢

ACMeans with the same letters in the row are not significantly different (p<0.05).

YTreatments are the same as in Table 2.
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Table 6. Effects of dietary supplementation of probiotics, illite, activated carbon, and hardwood vinegar on meat color in chicken

thigh at 4°C
Treatments” Storage time (d)
0 3 7 10

Control 54.29+0.07°° 56.4910.16%¢ 57.3910.048 58.1240.05

Tl 55.23+0.04°0 57.17+0.18%¢ 57.83+0.19° 58.26:0.10°

L T2 55.58+0.19°P 57.51+0.14% 58.05+0.04® 58.84+0.05*
T3 55.42+0.46*C 57.2110.22%8 57.69+0.25° 58.47+0.20°*

T4 55.94£0.07°° 57.62+£0.27 58.42+0.67" 59.22+0.24%

Control 5.72+0.03% 3.68+0.11%°8 3.3420.03%¢ 3.04£0.03%°

Ti 5.71x0.13* 3.600.02%8 3.400.03% 3.06£0.04°0
a T2 5.760.094 3.58+0.04%8 3.21+0.06¢ 3.01£0.03*°
T3 5.80£0.02% 3.92+0.05°® 3.3320.03*C 2.91+0.02°0
T4 5.83+0.114 3.66+0.07%8 3.21+0.06°¢ 3.01£0.03%P

Control 3.46+0.15° 4.49+0.03° 4.82+0.02°® 5.11+0.05*

Ti 3.80+0.08° 4.65+0.02%C 5.000.04%8 5.33£0.03%

b T2 3.5620.09° 4.61£0.02°¢ 4.98+0.01°® 5.36+0.03*
T3 3.80+0.08P 4.78+0.02 5.06£0.01°® 5.38£0.02*

T4 3.62+0.03° 4.80+0.03 5.17+0.04°® 5.40+0.03*

**Means with the same letters in the column are not significantly different (p<0.05).
ADMeans with the same letters in the row are not significantly different (p<0.05).

DTreatments are the same as in Table 2.
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3 AelA w3 139 T 7P =2 s U
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A Fo 7 sk Aoz 9Y a9l ofsf BiHHo
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(Livingston and Brown, 1981). ¥ A& A3} T4o)A Lgk
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