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Effects of Dietary Supplemental Activated Carbon and Sardine Oil
on the VBN, TBARS and Fatty Acid of Chicken Meat

Young-Jik Kim and Chang-11 Park
Division of Life Resources, Daegu University

Abstract

This study was conducted to investigate the influence of dietary activated carbon(0.9%) and sardine oil (0,
1, 2, 4%) on volatile basic nitrogen(VBN), thiobarbituric acid reactive substance(TBARS), and fatty acid in meat
sample of chicken. Broilers were randomly assigned to one of the five dietary treatments: 1) Control(commercial
feed) 2) T1l(commercial feed supplemented with 0.9% activated carbon) 3) T2(commercial feed with 0.9%
activated carbon and 1% sardine oil) 4) T3(commercial feed with 0.9% activated carbon and 2% sardine oil)
4) T4(commercial feed with 0.9% activated carbon and 4% sardine oil). They were fed one of the experimental
diets for five weeks and slaughtered. After that, the meat samples were stored over a period of 0, 1, 3, 7 and
10 days at 4+1°C. The VBN of all treatments significantly increased during the storage periods(p<0.05). Also,
the VBN was not significantly between control and treatment group. In VBN of breast was higher compared
with that of thigh. The TBARS of all treatments were significantly increased as storage period extended (p<0.05).
The TBARS of control and thigh tended to be higher than that of treatments and breast.

Oleic acid, palmitic acid, linoleic acid, stearic acid were major fatty acid in chicken meat. Saturated fatty acid
decreased and unsaturated fatty acid increased of all treatments during storage. Oleic acid, EPA, DHA contents

was higher in treatment group than the control.
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o] # & thAl 2FE-9 eicopapentaenoic acid (EPA), docosahe-
xaenoic acid(DHA)7} oh&F &G0 gtk BRanExn gt
(Leat®} Weber, 1988; Thomas et al., 1987). n-3 A|E X "HAk
< o] 2 A7l 2718 AHAS W 5 FHAHES A
5}A17] 31(Sanders, 1985), 415 g 3 o :LELTL ERRISPE
AG G thsle] ol a3y} 1A= JrKSimopou-
los, 1991; Fernades®} Venkatraman, 1993). 1\31‘/} E¥3} R
WAk geke] F712 Qlste] HolE R ke oFHE 2

FomM WA ARL$A 2e Ao Bada 9o

w AgAAE dolmidth: Hu% ¢rh(Hulan et al., 1989).
HAHA LHEF ufe} Zo] ZH-E 300~500CE 79 4
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2 FANAE S AFAC] FHEHE b5
e mfs& b SieKKims} Park, 2000), ek AT
BT 0.9%2} FolEF 1, 2, 4%E B8 T A5 VBN,

TBARS 2 |4kl 24 ®13lE ruisle] o dals B usg
= Hlojth
Mz o g
SARZE

SA ¥ ele](Arbar AcarsF)E 1074 S/ T2 o] o
ZTHFET), 842 0.9% H7HHTD, 84 0.9%% %
oAg]f 1% F7HHT2), S 0.9%2} Holel R 2% A7+
(T3), 13j3 A% 0.9%%} Bojelf 4% H/FHTHE F
H3te] 4RbE Ajelsil om, st 25C7F fR]=lw Aol A
AHSEFETE oHlAleF 712191 A g 19k Ht AIRE F
o8kAl %ol 2FARE Foldte] A 7710 R 3gom,
A7F ARE Fo3 & 534 ZAEA A S 0.1mm FA
9] PET/PE A& HES AMEsl A% ¥ AF3EA)
(Tiromat 420, Kramer & Grebe, Germany)2 E33%F % 4+
18] ko Basle B4 2A5E 042 3kx 1, 3,7, 10
L AgetHA FAE HERAE FAINER AHSSIITh

i}l
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VBN(Volatile basic nitrogen) -2 ZiRe] ¥ (1975)9)
ute} A8 10go] 7 30mL 718} homogenizer (NS-50.
Japan)oll A} 14,000rpmS.2 5EZF A& oS AA) 29 E
100mL 233+ ¥ o #x)(Whatman No.l)ol| o3siict. A

g3 R A 227 A) 13(2002)

7] o3}l SmL-& conway unit €JAlo] @i, WA &= 0.0IN
Baaol smLa conway A2k (0.066% methylred + 0.066%
bromceresol green)S 9F 2~3 W 7}8F F 50% KaCOs;H 5
mLE APl A4le] Fste] WS RAN B STCAA
120870 k)3 2 0.02N H,S0, &0z uyale] Bargal
< 27339l TBARS(Thiobarbituric acid reactive sub-
stances)= Witte 5(1970)2] ®hHd] ulel AR 20go] 20%
TCA(trichloroacetic acid, in 2M phosphate) A] 2} 50mL 47}
}o] homogenizer (Tissue grinder, 1102-1, Japan)Z 14,000
pmO 2 283 FAS F o] A d(slurry)S SFrE 100
mL =7 yrEo] wakeh T oJ 2] (Whatman No. 1)e]] o
3t ol SmL-& #sle] 2-thiobarbituric acidA]<F
(0.005M in water) SmL= A o] o] et 7 A2
A 154)17F Z<t ®Fx|3F 2 spectrophotometer (Sequoia
“Tumeriit. U.S.A)Z 530nme] FFojr] EFEE =239
t}. x|k FolchH(1975)9)] uld} AR 100g-2 homogeni-
zer (Tissue grinder, 1102-1, Japan)5 v}a3t & chloroform
-methanol (2:1, v/v) 892 A|g2] ok 10u] 3 7|5t &8}
2 AedA A BT A5 AAND oklE
chloroform &% T4 Na,SO4 2 @ AHA|AH A& 3
stk o) 274g 35 WEele] ojol & BF Fa 3 S0Te]
&lol| A rotary vacuum evaporator (EYELA, Tokyo rikakikai
Co. A-3S. Japan)Z S| & A7 3] FAAE L& ¥ 2N
ol ¥u Aartad Y F 28] e Lashd
A Aol AMg-EFTh AP 418 15% BF3-methanol £
S ALEFE AOACH(199D)9) 2)3l methylation A7) 3L gas
chromatogray (Hewlett Packard 5890 Series )2 #418}31 2.

Table 1. Effect of dietary activated carbon and sardine oil on volatile basic nitrogen of chicken meat {mg%).
Storage(days)
Region Treatment
0 1 3 7 10
Control 4.71+0.40" 4.8740.09% 6.7240.11"® 8.94+0.61* 9.97+0.96*
Tl 6.36+0.11% 6.73+0.30% 7.48+0.50°* 9.05+0.20" 9.81+0.08*
Breast ™ 4.54+0.45%¢ 4.74+0.12® 7.60+0.24 8.0411,1508 936+0.47"°
T3 3.81+0.16C 6.22+0.78% 6.59+0.91%® 7.74£0.15%48 8.83+0.43*8
T4 4.70+0.20° 5134037 5.3240.55" 6.87+0.69% 7.73+0.79°®
Control 4.48 +0.00™" 5.07+0.04° 5.30+0.70"® 7.340.09* 8.18+0.95P
Tl 4.68 +0.11"° 4.85+0.83" 4.90+0.18" 5.33+0.09" 9.36+£0.57*
Thigh ™ 527 +0.64™ 5.69+0.91% 5.97+0.35°"" 6.98+0.83% 7434036
T3 3.92 +0.55% 5.67+0.10° 6.05+0.86™" 6.87+0.2a" 7.2940.15%
T4 471 +0.62"° 5274036 6.75+£037% 6.98+0.53* 7.4240.20°
Means+S.D.

abe

ABC

: Means with different letter in the same row are significantly different(p<0.05)
: Means with different letter in the same column are significantly different(p<(0.05)
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v ojuje] A=A column: HP- FFAP(crosslinked FFAP)
25m X 0.2mmX0.33 gm, column temp.+= initial: 205C(2min),
4C/min, final: 240C(12min), chart speed: 0.5cm/min, split
ratio; 1:50 o]t}

A=A
B A dojx A= SAS program(1988)E o] &5
of BMEAS AAEn A7)0 mE Hazt foA
7% Duncan ThE7A HPE(1955) 0.2 5% oA AA]
Eipn
ZE gt
VBN2| 5}

2Aaey Holg|§5 Foid A5 g 47e Aa
o] W3} Table 19 UYeERATE Table 1A B uiel 2
01 A7 717bo] AsIAM A ATl A feJH R Ft
F tHp<0.05). Cresopo S(1978)-& Tl #gle] X7}
Zé‘%.}ﬂ‘?i’ﬂ frejopiesl, 5—‘1’34&‘“& £, o}9lF, ammonia,
creatine S v]ghale] Q4B Eo] Zrlele] So EES vt
3 3 WA gota ek, §9 A% 3 VBN AA7|zE
o] Axgo wg} =78t B3 (Park et al, 1988)9) 2
Aol Aap= 22 Aok X e 7kl VBN ¥shs F
AR A A} 0ol = T1, 19l = T17} T3, 3€e= Tl
7 T2, 793 102l & T} Tlo] felzoz w2 3%
S UER 0 K p<0.05), X2 7t s 98 Hes B
olx] ggkor me tE F M E ATt AteldE Fel

240l PR 4 39

ojglfre] ol Al§e] VBN &3 2 9% nXA)
Eethe Ba (&R 19759 22 Z3olztn AtsEth &
ARsk ERALe] Mme FALY VBNo| o B 1}
egted ole A F7F dERY BHo AREEE @R
ok chz Shefo] @] wWiE- o2 AR E Y Dierick®} Vande-
kerckhove(1979)%= whilld o Gajoju| =4t afo] e &
3907} e 3-91el) ¥]5}o] VBN o] Erhu Bud v}
et

ER(1975)2 59 AS 5~10mg%d uf AAg A,
30~40mg% ©]’F& FHE Zlojgtx stlenl & AdAA
= 10mg%eljol ez Aol s A7 fle HeZ A}
€k

TBARS?| 5}

A e Fole) §5 Fg A %e] TBARS W81 Table
29} Zt}. A7g7171e] 3] wat A Aol Fol A
02 Z7159tHp<0.05). & FARYE A 049 0.070
mgMA/kgol| A O.216mgMA/kg_.§ 5 £-9] & 0.080 mgMA
kgell A 0.243mgMA/kg e 2 2zt F718tAt). Al 3
& HF9319& W) TBARS/F= A A713o] AHstHA] F7t
3}dtl= Ba(Lin et al, 1989)s} B A3 o] A §Als)
Ak Al zke] TBARS7He] ¥gte BH FAIF-99] vz
T 0.073, T1L 0.070mgMA/kg, T2 0.071, T3 0.073mg
MA/kg, T4E 0.069mgMA/kg © 24 A2 73] FrelAdL <l
AEA gkekovt A4 1, 3,7, 109 F A7l A3l
wel gz21e AT HlE felHes w& Ags vE

g Has AAs 5 Ik o9t Aus e A WA EHl(p<0.05) o]= @dete] M7t At E A3
Table 2. Effect of dietary activated carbon and sardine oil on TBARS of chicken meat (mg MA/kg)
Storage(day)
Region Treatment
0 1 3 7 10
Control 0.07340.004° 0.095+0.002°* 0.113£0.005* 0.147+0.006™ 0.216+0.003*
Ti 0.070-£0.002° 0.083+0.002 0.105£0.005® 0.136£0.005"® 0.1871-0.004°
Breast ™ 0.071£0.001° 0.080+0.004® 0.107+0.003°*® 0.1360.003™ 0.190£0.002°%
T3 0.073 £0.002° 0.085+0.004%® 0.107+0.005° 0.138+0.001® 0.191+0.005%
T4 0.06910.004° 0.090+0.003**® 0.109+0.002°* 0.143+0.002% 0.197£0.005™
Control 0.085+0.002°  0.102:£0.001% 0.13240.003° 0.169:0.003"* 0.243+0.006™
Tl 0.087+0.004"  0.094+0.004° 0.127£0.003° 0.160+0.003™ 0.224+0.004°°
Thigh T2 0.080+0.001C  0.098+0.003" 0.130£0.001° 0.160+0.001™ 0.231£0.005%®
T3 0.085+0.001  0.096+0.003% 0.130+0.001° 0.165+0.002°% 0.230+0.002°°
T4 0.088+0.001 0.099+0.001*® 0.131+0.002° 0.170+0.001°* 0.237+0.005™8
Means+S.D.

abede |

: Means with different letter in the same row are significantly different(p<0.05).

: Means with different letter in the same column are significantly different(p<0.05).
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Table 3. Effect of dietary activated carbon and sardine oil on fatty acid of chicken thigh (%)
Treat- . Sorage(days)
Fatty acid
ment 0 1 3 7 10
14:0 2.00+1.03*° 1.03+0.69 1.61£0.00 0.40+0.37* 0.53+0.23%
16:0 25.67+2.6° 25.00+0.60 28.50+0.59 24.51+136° 23.22+3.5748
16:1 7.23+1.86™ 4.86+0.62° 9.3040.55™8 9.98+0.68** 6.44+0.16®
18:0 11.334+0.62 11.31+0.02" 9.10+1.05° 11.11+2.16 13.31+3.3*
Control 18:1 27.85+1.42°¢ 30.59+1.15% 35.25+1.10°48 33.81+1.72% 36.34+0.13"
ontro 1822 16.1742.02 16.830.74 12794226 14.0540.57 15.23+0.91%
18:3 0.7420.07 0.320.00° 0.5440.00 0.55+0.18" 0.2740.25
20:4 6.77+1.17% 5.89+£0.62* 2.2040.05" 224+0.11° 2.97+0.04*
20:5 0.78+0.08° 0.00+0.00 0.00+0.00 0.95+0.84 0.77+0.295¢
22:6 1.74+0.65 3.97+0.53" 0.50+0.50 2.42+1.86° 0.95+0.47
14:0 0.73£0.08 0.62+0.00 1.08+0.26 0.74+0.26" 0.85+0.06""
16:0 28.32+42.16™ 26.42+0.35 29.96+3.07 25.43+0.88° 28.76+0.20"
16:1 5.66+0.21 6.24+0.16 7.26£0.44° 5.08+0.39 4.96+2.09
18:0 10.72+0.04 8.80+1.54° 7.92+0.09° 11.15+1.36 9.63+0.18""
Tl 18:1 31.21+1.53* 34.43+1.87 35.89+0.66"° 35.47+1.27 32.06+1.20
18:2 15.94+1.59 1.1240.51 12.84+1.37 15.68+£2.17 18.59+1.17
18:3 0.74+0.23 0.39+0.00* 0.41£0.00 0.41+0.03"® 0.42+0.10
20:4 3.15+0.258 531+0.23'B 1.4240.28" 2.08+1.12° 2.50+0.52%*
20:5 1.42+1.43%8 0.65+0.255¢ 1.80+047* 1.78+1.35 0.4440.00°
22:6 2.13+1.06 1.05+0.13% 0.74+0.44 2.2040.84 1.86+0.47
14:0 1.06+0.47"® 1.02+0.20 1.85+0.01 0.80+0.18° 1.17+0.19"8
16:0 26.97+0.11"8 27.43+1.73 28.92+0.82 26.16£0.018 28.33+4.19"
16:1 6.53+0.37 5.42+0.79 8.46+0.76"C 5.82+0.83" 5.56+0.75
18:0 11.3840.27 10.32+0.774% 8.89+1.00° 10.5440.03 8.95+0.77°
- 18:1 32.38+0.06™* 29.86+0.65 37.90+0.11% 37.56+3.57 32.53+0.26"
18:2 1533+1.35 16.74+1.83 9.28+0.98 14.81+2.00 13.93+£2.24°
18:3 0.67+0.35 0.00+0.00 0.5120.01 0.36+0.00"® 0.41+0.00
20:4 2.73+0.06° 3.95+0.04% 1.90£0.33"8 1.74+1.66 2.97+0.75"
20:5 1.5340.33%8 3.99+1.07 0.5240.55" 0.514+0.35° 2.60+0.858
22:6 1.40+1.04 1.29+0.20° 0.70+0.34 1.74+1.12 3.2841.19
14:0 2.15+1.41%8 1.43+0.24 1.5340.58 0.98+0.29° 1.38+0.62"%
16:0 30.26+0.71* 26.81+1.79 28.31+2.37 25.0940.06° 30.17+2.38"
16:1 5.51+0.11° 5.55+1.10° 10.45+0.64™ 3.21+0.81% 4.49+0.60°
18:0 11.41+127° 10.69+0.34"" 14.36+0.05" 10.08-£0.23 11.64+£0.25"48
- 18:1 30.23+0.49*" 31.65+3.63 33.03+£2.57° 34.60+8.40 34.60+5.03
° 18:2 13.05+4.03 14.95+0.77 9.5940.18 12.80+0.49 12.13+0.16°
18:3 0.46+0.08" 0.00+0.00° 0.42+0.11° 0.22+0.10® 0.24+0.03*
20:4 3.58+0.48" 3.3440.49° 1.63+0.05*® 231+0.84 1.32+1.62%
20:5 2.4140.138 434+031* 0.21£0.11%® 239+1.61" 4.05+021*
22:6 0.95+0.53 1.2840.43" 0.4940.04 3354037 3.51+1.56
14:0 3.27+037* 1.49+1.36 1.34+0.28 1.92+0.23* 1.49+0.34%
16:0 29.79+1.15*" 26.12+0.06° 28.84+0.99° 29.31+1.35" 21.35+0.11%®
16:1 6.30+1.34% 6.19+0.39® 9.02+0.78™8 5.96+0.00" 5.21+0.69°
18:0 11.80+0.89 10.25+0.30"® 9.01+1.17° 11.30+1.34 11.37+0.40*®
T4 18:1 27.33+0.68" 33.95+0.07 34.954+0.67*P 32.2940.77° 36.27+1.56°
182 12.20+0.07 15.37+2.04 11.65+1.68 12.57+0.76 17.61£0.28"
18:3 0.82£0.59 0.00£0.00 0.54+0.00 0.33+0.04"8 0.34+0.19
20:4 1.05+0.27 3.34+1.40 1.46+0.23"" 0.5240.01° 0.22+0.13"
20:5 3.61+1.74% 2.21+1.47%® 1.53+0.05" 2.58+1.67 2.69+1.36"°
22:6 3.84+2.95 1.09+0.64" 1.68+0.86 3.2441.95 3474217
Means+S.D

ABC

abc

: Row means with the same letter are not significantly different(p<0.05).
: Column means with the same letter are not significantly different(p<0.05).
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Table 4. Effect at dietary activated carbon and sardine oil of fatty and chicken breast (%)
Treat- Storage(days)
Fatty acid
ment 0 1 3 7 10
14:0 1.65+0.11%° 1.36+0.05° 1.20+0.00° 0.65+0.03% 0.67+0.18"
16:0 28.20+0.67 26.89+2.16 31.5040.64 27.01£1.79 27.56+0.83
16:1 5494035% 4.6140.81*8 5.7440.42% 7.02+1.05% 9.68+1.60*
18:0 8.36+0.81*% 7.98+1.24° 9.48+0.32*° 1.42+1.40" 0.93+0.54™
Control 18:1 33.71+0.17 X 33.22+1.18" 33.44+1.76 X 43.52i3.63Ab " 41.05 12.99:B
1822 14.73+1.65 15.88+0.39° 13.12+0.86" 15.01+0.66° 11.204+0.56
18:3 0.75+0.04* 0.69+0.03"" 0.000.00" 0.324£0.00" 0.64+0.00°*
20:4 4.77+0.87"* 5.1240.35" 2.83+0.16™ 3.57+0.14™ 2.39+0.00%"
20:5 0.00+0.0b° 0.0040.00" 0.00+0.00°® 0.00+0.00° 1.69+0.07"%¢
20:6 2414033 430+3.73 2734213 1.49+0.23% 2.70+0.72
14:0 1.15+0.55° 2.02+1.53 2.12+0.00° 0.57+0.13" 1.20+0.23%°
16:0 2721+1.84 27.72+0.32 31.52+4.18 28.19+3.27 27.40+1.46
16:1 6.28+0.94 7.79+2.55" 6.84+2.77 4.86+1.73 7.67+0.28"°
18:0 6.64+1.36" 8.20+2.52 7.78+0.22"% 8.70+3.15" 9.62+0.37°
- 18:1 32.80+4.53 32.98+027" 35.96+3.49 35.95+4.21* 37.28+1.78"®
18:2 13.80+1.13 12.9042.50 10.87+0.28 17.53+2.47" 14.98+1.08"
1833 0.50+0.10" 1.43+0.00* 0.57+0.00" 0.00+0.00"® 0.28+0.20"4P
20:4 2.02+0.04° 3.43+0.86° 2.04+0.08 1.96+2.23 0.39+0.44°
20:5 0.61+0.11° 1.01+0.69° 0.87+0.85"" 0.98+0.23% 0.51+0.02¢
22:6 0.60+0.00 2.55+2.52 1.4640.81 1.2840.82° 0.7140.50
14:0 1.48+0.40° 1.3640.05 1.4340.18° 0.93+0.13° 1.05+0.02°
16:0 27.78+2.76 30.26+3.49 30.88+3.73 26.5340.40 27.54+0.93
16:1 6.39+1.80 6.21+0.52*" 6.60=0.13 5.22+0.09 5.53+1.10%
18:0 10.07+£0.35* 9.07+1.65° 6.86+0.47°¢ 7.62+1.13* 2.1240.04™
- 18:1 33.68+0.11° 32.11+2.50™ 32.97+0.13° 38.40+1.00°8 42.44+1.92*
18:2 14.20+1.92 15.02+1.88 12.204+0.69 13.12+1.15% 12.91 +£0.45"®
18:3 0.89+0.47 1.01+0.47%® 0.48+0.00° 0.56+0.25" 0.22+0.00°
20:4 2.79+1.45%° 2.62+0.80° 1.92+0.79 1.85+0.53 0.39+0.23°
20:5 1.34+1.26% 1.39+1.62" 2.76+0.72" 3.69+1.12% 3.5441.15"®
22:6 1.46+0.49 0.99+0.22 3.91+1.49 2.6240.00"? 429+1.23
14:0 1.89+0.16" 1.60£0.00 2.55+0.00" 1.99+0.79" 2.24+091%
16:0 30.17+0.52 30.22:+0.81 27.87+3.77 27.44+0.62 29.16+0.53
16:1 6.38+0.04 4.10+0.00° 8.78+5.57 6.20+0.16 5.84+0.20%
18:0 8.21+0.43"" 9.75+0.54 6.17+2.28° 8.24+0.65" 9.64+0.78"
- 18:1 30.30+1.04 27.04+0.16" 41.04+11.58 35.67£0.35" 32.9942.48"
18:2 12.50£0.96 13.8240.16 8.93+3.44 12.77+0.345¢ 11.61+2.14°
18:3 0.630.16™ 0.0020.00° 0.66+0.00"* 0.32+0.00"" 0.39+0.00*%
20:4 2.3240.01" 2.9340.04 4.0242.77 2.56+0.11 1.49+0.25°
20:5 3.61£0.01*° 6.99+3.01* 1.34+1.70"® 2.40+0.21"" 3.09+1.08"
22:6 4.02+1.15 3.09+1.32 0.65+0.37 2.43+0.06"5¢ 3.52+0.96
14:0 2.93+0.40* 1.91+0.74 1.91+0.11% 1.30+0.30"° 2.22+0.03*
16:0 29.17+1.96 27.83+0.78 202840.42 29.75+1.96 27.48+1.33
16:1 711£1.69 6.0040.04"" 6.31+0.33 6.56+2.04 437+0.88°
18:0 7.94+1.21°48 9.13+0.28% 10.31+£0.76™* 8.73+0.51™* 12.11+0.79"
- 18:1 30‘5“0'472" 28.37+0.5" 31.58+1 .592" 36.51 i0.372‘z 33.07i3.20::\i
18:2 11.9040.18 16.23+1.05° 12.3740.39 10.93+0.00 11.9341.20
183 0.62+0.16 0.00+0.00° 0.40+0.00° 0.42+0.18" 0.45+0.26"°
20:4 1.75+0.40"® 6.12+0.23* 2.86+1.58" 1.16+1.21° 03240.11"
20:5 4.18+1.70™* 1.96+0.66™° 2.61+£0.35%" 0.77+0.84% 5.34+0.64*
22:6 4114332 2414011 2.60+0.57 2.88+0.69" 2.7243.13
Means£S.D

ABC |

abe

: Row means with the same letter are not significantly different(p<0.05).

: Column means with the same letter are not significantly different(p<0.05).
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