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ABSTRACT

To investigate the effects of conjugated linoleic acid added diet feeding on CLA accumulation and quality
characteristics of pork meat. The CLA used to add in diet was chemically synthesized by alkaline
isomerization method with corn oil. Pigs were divided into 5 treatment groups(4 pigs/group) and subjected to
one of five treatment diets(0, 1.25% CLA for 2 weeks, 2.5% CLA for 2 weeks, 1.25% CLA for 4 weeks and
25% CLA for 4 weeks, CLA diets; total fed diets) before slaughter. Pork loin were collected from the
animals(110 kg body weight) slaughtering at the commercial slaughter house. Pork loin meat were aerobic
packaged and then stored during 2, 5, 8, 11 and 14 days at 4C Samples were analyzed for shear force
value, texture, TBARS, fatty acid composition, cholesterol and CLA content.

CLA treatment groups showed significantly(y < 0.05) higher shear force value compared to those of control
group at 11, 14 days of cold storage. All treatments were decreased significantly as the storage period passed.
There was a not significantly difference in texture between control and CLA treatment groups. All CLA
treatment groups showed significantly(y < 0.05) lower TBARS value than the control. TBARS value was
increased significantly during storage in all treatment. CLA treatment groups showed significantly(; < 0.05)
lower cholesterol content compared to those of control group. As dietary CLA was increased in feed, the
content of CLA was increased, but the control was almost not detected. The contents of CLA were not
significantly changed during chilled storage for 14 days. In the change of fatty acid composition, the contents
of oleic, linoleic and arachidonic were decreased by dietary CLA-supplementation, whereas the increase level of
CLA-supplementation resulted in the higher palmitic and stearic acid.

In all results, CLA could be accumulated in pork meat and its antioxidant capability has been indicated. It
was suggested that dietary CLA-supplementation could be produced high quality pork.
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Table 1. Formula of experiment diet(%, as fed

basis)
Item Experiment diet
Ingredients
Yellow corn 66.50
Soybean meal 24.90
Molasses 3.50
Animal fat 3.40
Limestone 0.87
Tricalcium phosphate 0.43
Salt 0.20
Vitamin* 0.10
Mineral** 0.10
Total 100.00
Chemical Composition
Crude protein (%) 16.50
Lysine (%) 0.95
Calcium (%) 0.60
Phosphorus (%) 0.40

*Vitamin : vit A, 4,000 1U ; vit Ds, 800 IU ;
15 1U ; vit K, 2 mg ; thiamin, 8 mg ;
; Vit B, 16 mg, pantothenicacid, 11 mg ;

; biotin, 0.02 mg

** Mineral : Cu, 130 mg ; Fe, 175 mg ;

vit E,

riboflavin, 2 mg

niacin, 20 mg

Zn, 100 mg

; Mn, 90 mg ; I, 0.3 mg ; Co, 0.5 mg ; Se, 0.2 mg
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Table 2. Fatty acid composition and CLA content of dietary conjugated linoleic acid oil
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%, Instron Univeral Testing Machine(Model
4443)°1] Warner-Bratzler shear deviceES %2}5}o]
Nse] TAf B 4o drele] S
39tk Instrone] Z7S  transducer 50 kg,
crosshead speed 100 mm/min, load range 20 kg2
2 A st A peakS A wE (kglem?) o2
LFER AT

(2) =& 53 (Texture analysis)

Test type Mastication testol| 4] 3}$131, com-
puter2} Rheo meter 71> Th3- Table 33 o
v, 7 5= (Harderness)$} 2141 (Adhesiveness)S =

Aaree.

Table 3. Conditions of computer and Rheo
meter for texture analysis

Item

Computer conditions

Table speed 120 mm/m
Sample speed 60 ms
Load cell 10 kg
Adapter area ¢ 5> mm
Sample area ¢ 10 mm
Sample move 15 mm
Sample length 10 mm
Force unit glem’

X axis unit Time (sec)

Rheo meter conditions

Mode 21
R/H Real
RIT Press
Rep. 2
Max. 10 kg
15.0 mm
120 mm/m
1 sec

(3) X|gHASHThiobarbituric acid reactive sub-
stances)
Beuge®} Aust(1978) 5-¢] M-S o] &-ate] 4l

A5l A== A8 5 gol butylated hydr-
oxyanisole(BHA) 50 n2¢} S/ 15 mes 7}
3l polytron homogenizer(IKA labortechnik T25-
B, Malaysia)® 14,000 rpmellA] 30%7}F 23}
AL & A 1 meE Al Wi o7
o 2 m¢ thiobarbituric acid(TBA)/trichloroacetic
acid(TCA) =& do] &ds] £33 o
=, 90T | &gz 1581 A3 F
WZEAIA 3,000 rmpoll A 1083 AR AA
t} GAEE 3 sample?] AES 345}
spectrophotometer(Model Genesys 5, Spectronic,
US.A) 531 nmellA] F3%E5 5S4

TBARS = 533X %] x 5.88

(4) | AH ZE(Cholesterol)

A" FE2 Folch 5(1957)2] WHe=
chloroform3} methanol2 FZ3}tl A8 25
gl Folch £9(CHCl; : CH,OH = 2:1) 180
meet BHA 500 pes ¥ +27](2,500 rpm)
= 123 #2321 v 0.08% NaCl 50 me
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rpmell Al 107 AAEHA AT AT
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Gas Chromatographic analysis

Cholesterol %S 78171 918t &3+ sam-
ple 0.512E split injection portel injection 331
3L o]wfe] GLC %71 Table 47} th
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Table 4. GLC conditions for analysis of cho-
lesterol content

Item Conditions
Instrument Shimadzu 17A Gas
chromatography
Column SAC ™5 fused silica
capillary column
30m x 0.25mm x 0.25um

film thickness

Flame lonization
Detector(FID)

Detector

Initial temperature  280°C
Final temperature 300C
Injector temperature  300°C

Detector temperature 300°C
Carrier gas He

Split ratio 100:1

(5) XE4t =4 2 CLA &2KFatty acid com-

position and CLA content)

A& FZFL Folch 5(1957)9] wWHo=
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= 13 sk v 0.08% NaCl 50 me
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oA FFAIZIAL Npdtell A e gvlE A1A
a3t

W@ o] A2 Folch WHoz FE3 XF
80 mg¥ 04 mg<e tricosanoic acid methyl
esters (0.4 mg/m£ hexane, internal standard)E
screw- capped test tubeo] ¥ HAZFH Slol
A gulE A A T 05N NaOH(in methanol)
1 mes ¥l 90T A 77 Ft 7hEaiA
7 o5 A2@2T 14 57 &<t WAzt
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F2] AWake 14% boron trifluoride(in meth-
anol) 1 mes FH7kste] 90C (Al 1047t meth-
ylation A7l & 304&37F Aol A %ﬁf\]ﬁt‘r
Hexane 2 me¥} S/ 2 meS €3l GLC &
As fsted Aol 1 mes 3538te] GLC
2 EA A7 BEatel A Basigith

Gas Chromatographic analysis

Conjugated linoleic acid methyl esters¢} total
fatty acid®] =< T3t sl F5¢ sam-
ple 0.5u%E split injection portel injection 3}31
3l ojuje] GLC 72 Table 59 #th.

Table 5. GLC conditions for analysis of CLA
and total fatty acids compositions

Iltem Conditions

Hewlett Packard 6890
Gas chromatography

Instrument

Column Supelcowax 10 fused
silica capillary

column 60m x 0.32 i.d
Temperature program 5C in

Flame lonization
Detector(FID)

Detector

Initial temperature 50C

Initial time 1min
Final temperature 200C
Final time 40min
Injector temperature  270TC
Detector temperature 270°C
Carrier gas He
Split ratio 90:1
5. SHIEA
3o o A ZE-& SAS/PC(SAS, 1999)
< o]&3dto] EAHEA 4 Duncan®] thEAAS
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Table 6. Changes in shear force value(kg) on feeding

pork loin stored at 4C

my 2

t},

248 Wy
hardness(7d %)= g R i
Hlao Atk CLA Fo] A -3tele
oAl abel7t gl o, Ad717re] A
wE WskeE BE AT A7Igke] A
gholl et 7hAshe AdS Btk EAC &

periods and levels of dietary CLA within

9
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N
G
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Storage(days)
Treatment”
2 5 8 11 14

Control 444+062° 363+091" 331+045" 254+042%  235+0.65%
Treat 1 414+032° 291+051% 355+035" 269+0.32°° 2.69+023"
Treat 2 407+090° 345+057"  327+043"% 287+022°% 253+0.29"
Treat 3 436+048° 339+035" 303+036% 2.88+0.25"%" 268+0.30"
Treat 4 427+051%°  347+045" 341+039" 3.03+022"° 257+045"
Y Control : The pig fed on commercial feed(100%).

Treat 1 : The pig fed on commercial feed(100%) with CLA(1.25%) for 2weeks.

Treat 2 : The pig fed on commercial feed(100%) with CLA(2.5%) for 2weeks.

Treat 3 : The pig fed on commercial feed(100%) with CLA(1.25%) for 4weeks.

Treat 4 : The pig fed on commercial feed(100%) with CLA(2.5%) for 4weeks.

ABC
abed

Means with different superscript in the same column are significantly differ at ¢ ¢ 0.05.
Means with different superscript in the same row are significantly differ at p ¢ 0.05.
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Table 7. Changes in texture property on feeding periods and levels of dietary CLA within pork

loin stored at 4T

Storage(days)
Treatment”
2 5 8 1 14

Control 59357+ 80.74 610.95+166.76" 69602+ 43.86™ 56143+11604° 22257+ 57.27°
Hard-  Treat 1 650.33+10011° 52358413872 59525+12874"™ 51264+ 8518° 26551+ 6882
ness  Treat 2 61332+10679° 67610+ 7208° 621.08+231.83"% 54858+18019" 19445+ 7375
@) Treat 3 6327+ 7677 629704113417 4040+ 7416% AT201+1458° 24041+ T0.00

Treat 4 58110+ 70.39° 62280+15495" 42605+ 99.39% 52631+10443° 24455+ 62327

Control 17800+ 1829 14600+ 4528® 11175+ 2047 8300+ 10.00* 10375+ 10.24°

Adhesiv- Treat 1

13275+ 39.16™ 15225+ 3245° 13550+ 31.42°

13500+ 51.76"% 14375+ 2074

eness  Treat 2 10525+ 3351 13625+ 3449 10350+ 26.85™° 16450+ 32.70° 13275+ 30.09°

2
©@cM)  Treat 3 13675+ 3125°° 11625+ 2058 12275+ 1261° 12525+ 4308 12350+ 068
Treat 4 10075+ 1597% 11125+ 1552° 7125+ 21.76% 13625+ 37.11°% 7650+ 1500™

Y Treatments are the same as in Table 6.
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Fdasy

Means with different superscript in the same column are significantly differ at y ¢ 0.05.
Means with different superscript in the same row are significantly differ at f ¢ 0.05.
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Table 8. Changes in TBARS(mg MDA/Kkg) on feeding periods and levels of dietary CLA within

pork loin stored at 4C

" Storage(days)
Treatment
2 5 8 11 14

Control 0.10 + 0.02° 0.22 +0.03* 0.30 +0.04™ 024+0.04°  0.39+0.02"
Treat 1 0.09 +0.04° 0.16 £0.03%®  0.23+0.08"% 025+0.08  0.26+0.03%
Treat 2 0.14 +0.03° 0.15+0.05"  023+0.11°®  021+003°  0.30+0.03%*
Treat 3 0.14 +0.03° 0.15+0.12°™  020+0.06"  020+001"  0.32+0.03%
Treat 4 0.14 +0.12° 0.16 £0.01%%  0.19 +0.04%™ 021+034°  0.30+0.015%*

Y Treatments are the same as in Table 6.
ABC

abed

S YeERSlTE E o2 AdA CLAE HHE
gFrksbA 9] HlaLol A a-tocopherol .t} a4k
b5 3 o] o]k al(Haumann, 1996), 3HAd a4k
3}A191 BHT (Butylated Hydroxytoluene)9} H]s=
gk kst g ¥vF YEbdthal Basked(Ha &,
1990), CLAS] #tsl a¥E 1538tk Du
5(2000)°] CLAZ Fol3 A% pattye] TBARS
ghol thxTol Hls| fro]AHoR uidithe ’
e} dAekgith CLAS] 43} Qb dol igh
Ao Al Chen S(1997)2 in vitro ZJE]ollA]
free-CLA, CLA-methylation “12]31 CLA-TG2]
Absl kAl nlao A AAAZE 7HE AELE
sl A} free-CLAS CLA-methylation &

ebgste] HA AkstE ANt CLA-TGE 4Fst <
A2do] Erkal Baskity 18y CLAZE 5
of Slo} &itstel s 7= AHekek 7] & el o
A= OS5 e A7 2aF FoE A}

A=

o{l

_‘_4

4. CLA 201 F0{7|2t0 e ==
Sale| ZajAHE H5}

CLAE dolste] HSAZ =5 SAF9E

P71 st WA E4T % Al 2

7140 FHl2HE S vugt 4y

able 97} #t}.

;
A0 FeAHE FFE BA A 2

o

fr ne o

Means with different superscript in the same column are significantly differ at y ¢ 0.05.
Means with different superscript in the same row are significantly differ at f ¢ 0.05.

ol Biz=rek HlasiA CLA wof A2t<l
T4 ﬂa?ﬂ Fodor W FsHE I

S e e €0.05), T4 HgT7F 7}
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Table 9. Changes in cholesterol on feeding
periods and levels of dietary CLA
within pork loin stored at 4C 1g/g

meat)

Treatment” Storage(days)
2 14

Control 1.107 +0.06®  0.904 + 0.09"%
Treat 1 1.238+0.08" 0.838 +0.05"
Treat 2 1.002 +0.02°°  0.974+0.10"
Treat 3 0.948+0.07°  0.812 +0.08°
Treat 4 0.899+0.08° 0.873+0.07"®

Y Treatments are the same as in Table 6.
© Means with different superscrlpt in the same col-
umn are significantly differ at | ¢ 0.05.

®¢ Means with  different superscrlpt in the same row
are significantly differ at y < 0.05.
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Table 10. Changes in fatty acid and CLA content(2 days) on feeding periods and levels of
dietary CLA within pork loin stored at 4

. y Treatment”
atty acl

Y Control Treat 1 Treat 2 Treat 3 Treat 4
C14:0 147 +0.17° 1.65+0.17°® 1.79 +0.12" 1.89 +0.15" 1.93+0.20"
C16:0 24.16 +0.21° 25.16 +0.76° 26.52 +0.14% 26.63 +0.21° 27.58 +0.56"
C16:1 3.55+0.46 3.35+0.11 3.28 +0.47 3.37+0.36 3.09+0.16
C18:0 13.78 + 0.93° 14.65 +0.18° 15.86 + 0.46" 16.29 + 0.26" 16.12 +0.62%
c18:1 41.74 +1.74° 41.03 +0.95" 38.36 + 0.65° 37.76 + 0.88° 37.35+1.228
C18:2 9.84 + 053" 871+0.67° 8.56 +0.19° 8.38 +0.20° 7.87 +0.39°
C18:3 2.43+0.27°® 2.57+0.20% 2.10+0.18° 2.64+0.08" 251+0.23"
CLA 0.00 + 0.00° 0.72 +0.20° 1.85+0.06° 1.75 +0.20° 2.32+0.07"
C20:4 3.03+0.85" 2.16 +0.15° 1.67 +£0.06% 1.28 +0.17° 1.14+0.18°
SISFA? 39.41 + 1.02° 41.45+1.01° 44.17 + 0.50° 4481+037®  4572+054"
SUFA?Y 60.59 + 1.02* 58.55 + 1.01% 55.83 + 0.50° 55.19+0.37°°  54.28 +0.54°

Y Treatments are the same as in Table 6.

2 SFA : Saturated Fatty Acid.

% UFA : Unsaturated Fatty Acid.

ABED Means with different superscript in the same row are significantly differ at f ¢ 0.05.
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Table 11. Changes in fatty acid and CLA content(14 days) on feeding periods and levels of
dietary CLA within pork loin stored at 4°C

Fatty acid Treatment”
Control Treat 1 Treat 2 Treat 3 Treat 4

C14:0 1.49 +0.30° 1.53 +0.14° 1.65 +0.08° 1.81 +0.15™ 1.92 +0.24*
C16:0 24.15 +0.17° 2586 +0.63°  2649+039°°  27.08+0.78"°  27.53+0.30"
C16:1 3.43+0.20"° 3.57 +0.44" 3.08 +0.57"° 3.12+0.14" 2.86+0.15°
C18:0 14.11 +0.58° 15.00+0.08°  16.00 +0.51° 1659 +0.21"®  17.07 +0.46"
c18:1 4157 +0.63* 30.87+0.79°  38.16+0.27° 37.24+0.41° 36.92 + 0.06°
C18:2 10.17 + 1.12" 9.09 +0.39° 8.63 +0.22°° 8.45 + 0.30° 7.94 +0.16°
c18:3 2.43+0.07 2.31+0.19 2.30+0.30 2.39+0.31 2.34+0.35
CLA 0.00 + 0.00° 0.66 +0.15° 1.94+0.08° 1.97 £0.10° 2.34+0.10"
C20:4 2.65+0.45" 2.10+0.15° 1.75+0.13% 1.34+0.32%° 1.08 +0.05°
SSFA? 39.75 + 0.88° 4239+057°  4414+0.32° 45.48+0.99"°  46.53+0.74"
SUFAY 60.25 + 0.88" 57.61+057°  55.86+0.32° 5452+0.99°°  53.47+0.74°

Y Treatments are the same as in Table 6.

2 SFA : Saturated Fatty Acid.

% UFA : Unsaturated Fatty Acid.

ABCD Means with different superscript in the same row are significantly differ at ; ¢ 0.05.
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