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ABSTRACT

This study was carried out to elucidate the effect of antibiotic-free rearing system(ARS) on cortisol level, stress
hormone, and fatty acid content in the edible muscle tissues, that were of M. longissimus in Hanwoo. These cattle we-
re reared in two different systems including antibiotic-free (ARS) and conservative system (CRS). To increase the ex-
perimental reliability, the muscle samples were purchased 3 times from 3 Korean brands of beef produced with ARS
or CRS. In the muscle tissue, cortisol level was significantly lower in ARS than CRS, (p=0.0176). But the levels of to-
tal saturated- and unsaturated-fatty acids were not significantly different between ARS and CRS (p>0.05). Of total
fatty acids, the total saturated fatty acid tended to be greater in CRS and the total unsaturated fatty acid tended to
be greater in ARS. However, of the total unsaturated fatty acids, the level of n-6 unsaturated fatty acids was signifi-
cantly higher in ARS than CRS (p=0.0040). Especially, a-linolenic acid (ALA) and Yy -linolenic acid (GLA) levels we-
re significantly higher in ARS (p<0.01). The n-6 fatty acid content and cortisol level in muscle tissue were negatively
correlated at p=0.0140. In conclusion, ARS may produce beef with higher quality which contains lower cortisol and

greater n-6 fatty acids, such as ALA and GLA.
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ol 3l v
Z7heehd gk
).

A
A

44

M B o, A= 179k - 5717 A2k 7o
it} ¥l olye} FTA WA =717F A&
A Har)e] oiFF F93 TS 48] vt 75
H A2 FAREAG Al 9k A1) 449, 3, o]2 A3 FE] F8 A5HUA Aol A A
ULt gk aiv)e] vhE EE, ok A5 Iy =35 Aoz oAer)
A Akl wE FMDSF 22 ofd Aol A 2 =4t sk, -yl 1919 FRIASe] 257 €l
S7HA S e thokstk gl o) otuhs wlolgir) (Korean Statistical Information Service, 2011)l4]
53] 2010~20119 %= AMd Fote] FMD®E AHA] Agke] HE A5 Fuiek 3 are] A e =l
Zg3la, AFgH|ekA FA QA HEA A FEo] Tk g 9 445 e side] W S vA

=

* 2 s 2011 RS - 5EAT AAZ2 0 shadyle] s FaH S
' Corresponding author : Phone: +82-54-530-1223, E-mail: yspark@knu.ac.kr

129

23



130 a4
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Table 1. Instrument and analysis of gas chromatography

Item Condition

Instrument Agilent 7890A GC system

Column (100 mx0.25 mm LD.,

Column 0.20 pm film thickness
Detector FID
Oven temp. Initial temp. 140C (hold for 5 min)
Increase rate 3°C/min
Final temp. 240C (hold for 30 min)
Injector temp. 240C
Detector temp. 250C
Carrier gas N»
Split ratio 20:1

- SMART part number: SV2-100CW (2 mL, bottle), SC2-100(cap).
- Agilent part number: 5183-2088 (150 ul).

A& vialoll 713, warm sand bath?]°lA] N, gas®
SNg FEAZTE o] vialol] 4t 1 mLE FH7bste] of
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noic acid), C17:1 (cis-10-pentadecenoic acid), C18:0 (st-
earic acid), C18:1n9t (elaidic acid), C18:1n9¢ (oleic acid),
C18:2n6c¢ (linoleic acid), C20:0 (arachidic acid), C18:3n6
(y -linolenic acid), C20:1 (cis-11-eicosenoic acid), C18:
3n3 (linolenic acid), C21:0 (heptadecanoic acid), C22:0 (be-
henic acid), C20:3n3 (cis-11, 14, 17-eicosatrienoic acid).
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Table 2. Effect of rearing systems on cortisol level in M. long-
issimus of Hanwoo

Hormone CRS" ARS? p value

Cortisol (pg/ mL) 1.01+0.14 0.66+0.07 0.0176

Mean+ SD in same row with different superscripts are significantly

different.

) CRS: Conservative rearing system. ?ARS: Antibiotics-free rearing
system.
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Table 3. Fatty acid composition in M. longissimus of Hanwoo reared in conservative rearing system (CRS) and antibiotics-free rearing sys-

tem (ARS)
FAs CRS" ARS? p value
C8:0 0.0453+0.0037* 0.0262+0.0150 0.0997
C10:0 0.0304+0.0030 0.0194+0.035 0.0156
C11:0 0.0288+0.0273 0.0168+0.0238 0.4154
C12:0 0.0710+0.0122 0.0596+0.0130 0.3314
C13:0 0.8557+0.7217 1.0598+0.1210 0.6767
C14:0 1.8380+0.0514 1.6162+0.1967 0.1995
Cl4:1 0.7634+0.11443 0.5646+0.1673 0.1649
C15:0 0.3186+0.0412 0.3080+0.0161 0.7007
C15:1 4.2297+0.2245 3.7982+1.0063 0.5439
Cl16:0 24.0055+0.9797 22.1536+2.4043 0.2843
Cl6:1 3.9455+0.6230 3.3999+0.4220 0.2775
C17:0 0.4901+0.0294 0.5005+0.0123 0.6032
C17:1 2.3289+0.3027 2.4456+0.4230 0.7175
C18:0 12.2819+0.5405 13.2427+1.5955 0.3791
C18:1n9t 0.8356+0.1539 1.0495+0.2814 0.3122
C18:1In9¢ 33.7826+2.4542 32.0457+1.7038 0.3709
C18:2n6¢ 6.6074+0.7739 10.7322+0.9547 0.0044
C20:0 0.0761+0.0208 0.0580+0.0504 0.5952
C18:3n6 0.2292+0.0126 0.2904+0.0147 0.0090
C20:1 0.2310+0.2022 0.0976+0.1187 0.3801
C18:3n3 ND* 0.0416+0.0720 -
C21:0 1.9424+0.3245 1.7087+0.4178 04853
C22:0 4.9402+0.5364 4.6827+0.4307 0.5521
C20:3n3 0.1203+0.0386 0.0874+0.0327 .03230
SFA? (%) 46.92+2.18 45.45+1.46 0.3869
UFAY (%) 53.08+2.16 54.55+0.96 0.7239
n-3 (%) 0.110.02 0.07+0.03 0.2589
n-6 (%) 6.84+0.77 11.03+0.94 0.0040
n-9 (%) 30.93£2.04 32.22+3.18 0.5865
UFA / SFA 1.13+0.08 1.20+0.06 0.3135
Meant SD in same row with different superscripts are significantly different.
ND: not detected.
) CRS: Conservative rearing system. 2)ARS: Antibiotics-free rearing system.
¥ SFA: Saturated fatty acids. 4)UFA: Unsaturated fatty acids.
Ao yElton, ojefg Avl= ZxspA|WAte] & 5, 2002)¢F a17]e] FE H gra) H g9l L
Fol was BA Tl A7 A 94 Hav) shAake] 2H9-Eths Oh 5(2012)°] A 2 i
gtell glolA & ke WE F dths A7 23K Oka o ® HEH ATo] mpE uF A - Ay FEd
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Table 4. Correlation between levels of cortisol and n-6 unsaturated
fatty acids in Hanwoo M. longissimus

Cortisol
n-6 UFAY
Correlation coefficient (r) Probability (p)
Total —0.9019 0.0140
Linoleic acid -0.9008 0.0143
v -Linolenic acid —0.7579 0.0808

) UFA: Unsaturated fatty acids.
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