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ABSTRACT

To investigate the effects of conjugated linoleic acid added diet feeding on CLA accumulation and quality
characteristics of manufactured press ham using CLA accumulated pork loin 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 2weeks, 2.5%
CLA for 2weeks, 1.25% CLA for 4weeks and 2.5% CLA for 4weeks, CLA diets; total fed diets) before
slaughter. Pork loin were collected from the animals(110kg body weight) slaughtering at the commercial
slaughter house. Manufacture press ham using CLA accumulated pork loin meat were vacuum packaged and
then stored during 1, 7, 14, 21 and 28 days at 4C Samples were analyzed for general compositions,
physico-chemical properties(pH, color, shear force value), TBARS. pH value of CLA treatment(T4) was
increased significantly than that of control(P<0.05). pH of control and CLA treatments were increased
significantly as the storage period passed(P <0.05). Crude fat content of CLA treatment groups was
significantly higher than the control pork (P <0.05). Meat color(CIE L*, a*, b*) were no significant differences
between the control and CLA treatment groups, and there were not changed by the passage of storage time.
Shear force value were no significantly between the control and CLA treatment groups. All treatments were
increased by the passage of storage time. All CLA treatment groups showed significantly(P < 0.05) lower
TBARS value than the control. TBARS value was increased significantly during storage in all treatment.

Summing up the a forementioned results, press ham manufacturing with CLA accumulated pork loin was not
affected in physico-chemical properties. Also, it may be assumed that the high quality press ham can be
manufactured with the extent of storage period.
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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

YVitamin : vit A, 4,0001U : vit D3, 800IU ; vit E,
151U ; vit Ks, 2mg ; thiamin, 8mg ; riboflavin, 2mg
; vit B, 16mg, pantothenicacid, 1lmg ; niacin,
20mg ; biotin, 0.02mg

2 Mineral : Cu, 130mg ; Fe, 175mg ; Zn, 100mg ;
Mn, 90mg ; I, 0.3mg ; Co, 0.5mg ; Se, 0.2mg
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Table 2. Fatty acid composition and CLA content of dietary conjugated linoleic acid oil

Fatty acid composition(%o)

Item
16:0 180 181 182  ¢9t11 CLA  t10c-12 CLA  tt CLA
CLA oil 1249 450 2600  0.88 24.06 25.62 6.44
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Table 3. Formular of CLA press ham

(unit : g)
) Content Treatment”

Ingredients

(%) Control Treat 1 Treat 2 Treat 3 Treat 4
Pork lean meat 80.0 4,800 4,800 4,800 4,800 4,800
California ham spice 1.0 60 60 60 60 60
Regal brine mix 15 90 0 90 90 90
Necleotide 0.5 30 30 30 30 30
Phosphate 0.5 30 30 30 30 30
NaCl 1.0 60 60 60 60 60
Sugal 0.5 30 30 30 30 30
Corn starch 5.0 300 300 300 300 300
Ice water 10.0 600 600 600 600 600
Total 100.0 6,000 6,000 6,000 6,000 6,000

Y Control : The pig fed the commercial diet (100%).

Treat 1 : The pig fed the commercial diet (100%) with CLA(1.25%) for 2 weeks.
Treat 2 : The pig fed the commercial diet (100%) with CLA(2.5%) for 2 weeks.
Treat 3 : The pig fed the commercial diet (100%) with CLA(1.25%) for 4 weeks.
Treat 4 : The pig fed the commercial diet (100%) with CLA(2.5%) for 4 weeks.

Material | Pork loin meat(CLA accumulated)
2
Chopping | Chopper(7mm plate)
ad
Mixing Meat mixer(30 min)
A d
Curing | 48hrs at cold room(4C
A d
Stuffing | Stuffer(fibrous casing 1SL)
A d
Cooking | Steam chamber(75°C 10min)
4
Chilling | Cold water(10C /20 min)
4
Storaging | Refrigerator(4 +1°C

Fig. 1. Procedure of press ham manufacture.
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Table 4. Changes in chemical composition of press ham manufactured from CLA accumulated

pork
" Chemical composition
Treatment - -
Moisture Crude protein Crude fat Ash
Control 68.23 + 0.26" 58.10 + 0.69° 2.47+0.30° 10.00 +0.18°
Treat 1 68.10 + 0.54" 59.41 + 0.66" 3.71+0.22" 9.37+0.24°
Treat 2 68.02 + 0.18" 56.42 + 0.90° 3.90 +0.36" 10.07 £ 0.11°
Treat 3 67.24 +0.19° 55.58 + 0.23° 3.69 +0.31° 9.76 +0.27°
Treat 4 67.25 + 0.49° 56.27 + 0.33° 3.95 + 0.49" 12.25 + 2.00"
Y Control : The pig fed the commercial diet (100%).
Treat 1 : The pig fed the commercial diet (100%) with CLA(1.25%) for 2 weeks.
Treat 2 : The pig fed the commercial diet (100%) with CLA(2.5%) for 2 weeks.
Treat 3 : The pig fed the commercial diet (100%) with CLA(1.25%) for 4 weeks.
Treat 4 : The pig fed the commercial diet (100%) with CLA(2.5%) for 4 weeks.

ABC

Means + SD with different superscript within the same column are significantly differ at p<0.05.
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Table 5. Changes in pH of press ham manufactured from CLA accumulated pork during 28

days of storage at 4T

" Storage(days)
Treatment
1 7 14 21 28

Control 6.32 +0.00% 6.34+0.01*  634+001* 636+000"  6.38+0.01%
Treat 1 6.29+0.00°°  630+001°  630+002  632+001®  6.35+001%
Treat 2 6.26 +0.01% 6.28+0.01”"  630+001®  630+000”  6.37+0.015%
Treat 3 6.30 + 0.04% 6.31+0.01%  625+002™  6.33+0.01°  6.31+003™
Treat 4 6.38 +0.01"° 6.38+0.01%  637+0.01"°  640+001"  6.44+0.00"
Y Control : The pig fed the commercial diet (100%).

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

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

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

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

ABCD
abed
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Table 6. Changes in CIE L* value(lightness) of press ham manufactured from CLA accumulated
pork during 28 days of storage at 4T

Treatment” Storage(days)

1 7 14 21 28
Control 67.38+ 054" 68.07+0.08"® 67.75+059"® 67.73+0.07°° 68.05+1.12°
Treat 1 68.88 +0.90™ 68.05+0.78"" 68.35+0.64""® 68.71+ 054"  69.40 + 0.30™
Treat 2 66.79+1.23%  66.96+ 059" 68.89+0.80™ 66.40+0.66™  69.60 + 0.46™
Treat 3 68.690 +0.48™  6851+0.39" 67.23+0.21% 68.37+0.49"% 67.12+0.99%
Treat 4 67.82+0.72"® 67.10+0.74° 67.85+055"® 67.10+051°° 67.55+0.33°
Y Control : The pig fed the commercial diet (100%).

Treat 1 :
Treat 2 :
Treat 3 :

Treat 4 :
ABCD

The pig fed the commercial diet (100%) with CLA(1.25%) for 2 weeks.

The pig fed the commercial diet (100%) with CLA(2.5%) for 2 weeks.

The pig fed the commercial diet (100%) with CLA(1.25%) for 4 weeks.

The pig fed the commercial diet (100%) with CLA(2.5%) for 4 weeks.

Means + SD with different superscript within the same column are significantly differ at p<0.05.
® Means + SD with different superscript within the same row are significantly differ at p<0.05.

Table 7. Changes in CIE a* value(redness) of press ham manufactured from CLA accumulated
pork during 28 days of storage at 4T

Treatment” Storage(days)
1 7 14 21 28

Control 959+027°°  969+040%  940+031% 970+041%  8.90+0.40%°
Treat 1 10.73+0.72"®  1045+050"® 10.03+0.23"  1058+0.33®  10.51+0.19"
Treat 2 1146 +0.07"*  1081+0.09" 1045+039"° 11.16+0.15™ 10.03 +0.08%
Treat 3 10.85 + 0.40"% 10.82+0.13™ 10.64+027" 11.16+0.17" 10.17+0.05"%
Treat 4 10.12+0.36%°  9.99+0.13%¢ 1013+0.33* 10.38+026° 10.43+0.18"®
Y Control : The pig fed the commercial diet (100%).

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

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

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

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

ABC

abcd
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Table 8. Changes

Changes of Quality Characteristics of Press Ham using CLA Accumulated Pork

in CIE b* value(yellowness) of press ham manufactured from CLA

accumulated pork during 28 days of storage at 4C

Treatment” Storage(days)
1 7 14 21 28

Control 6.01+027°" 590+047%  599+004®  6.07+019®  7.13+053%
Treat 1 6.32 +0.44° 5.78 +0.24° 6.12 +0.38° 6.12 +0.24° 6.27 +0.19°
Treat 2 6.13+0.33° 580+013%  818+023"  625+009*  9.32+021™
Treat 3 7404010  7.39+014"  620+013%  7.95+005% = 7.44+0.14%
Treat 4 575+0.11%°  557+025%  636+034™  624+026®  6.25+0.15%
Y Control : The pig fed the commercial diet (100%).

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

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

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

Treat 4 : The pig fed the commercial diet (100%) with CLA(2.5%) for 4 weeks.
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Means + SD with different superscript within the same column are significantly differ at p<0.05.
Means + SD with different superscript within the same row are significantly differ at p<0.05.
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Table 9. Changes in shear force value(kg) of press ham manufactured from CLA accumulated
pork during 28 days of storage at 4T

Treatment” Storage(days)

1 7 14 21 28
Control 0.94+0.08*  1.12+0.16° 1.14+013%*  159+031"  1.28+0.14"
Treat 1 1.01+0.09"  1.09+0.13° 120+ 0.14A%* 160+0.30™  1.31+0.09"
Treat 2 1.05+0.07"  1.13+0.10" 1.03+0.13%  147+019%  116+0.10
Treat 3 0.92+0.10%  1.06+0.10° 124+012"°  128+014%®  136+0.13%
Treat 4 1.00 +£0.10"° 1.07 +0.09° 1.12 +0.11% 1.22+0.10%  1.26+0.10%
Y Control : The pig fed the commercial diet (100%).

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

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

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

Treat 4 : The pig fed the commercial diet (100%) with CLA(2.5%) for 4 weeks.
ABC Means + SD with different superscript within the same column are significantly differ at p<0.05.
@ Means + SD with different superscript within the same row are significantly differ at p<0.05.

a0 F¥Fe B 5 E A H=EA| CLAZ FXE =50
A

2 %3y %‘%ﬂ§~%ﬂ A
x| gatstol olxlE Hat

oF FAFE &

HA At ‘7’%’0}%1% 7;1 o

(Koohmaraie %5, 1995). 2]t} 71 S-A)Fo) A CLA T Jo713hs Eeste] vlSA]
T AF7IZRe] At wek & W) e A =59 SAFAE ol &8t Alxd 2y~
AL oln] whiFo] o WS W] wjEel S WA2E@TC)NA 28U AFstEA A
Aoz AlrHET), kst WstkE v aek A= Table 107 2k

Table 10. Changes in TBARS of press ham manufactured from CLA accumulated pork during
28 days of storage at 4T

Treatment” Storage(days)

1 7 14 21 28
Control 0.28+0.02*  0.35+0.04° 0.52+0.03"  058+0.02° 0.74 +0.03™
Treat 1 0.21+0.02°®  0.31+0.07° 0.42+001%  054+0.08° 0.66 + 0.04%
Treat 2 0.20+0.015%  0.31+0.03 0.42+0.05%  057+0.04° 0.63 +0.015<
Treat 3 0.20+0.01™  0.31+0.03° 057+0.03"  056+0.04° 0.63 + 0,025
Treat 4 0.25+0.01"*  032+0.03 0.55+0.02"*  0.55+0.04° 0.59 + 0.02%
Y Control : The pig fed the commercial diet (100%).

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

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

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

Treat 4 : The pig fed the commercial diet (100%) with CLA(2.5%) for 4 weeks.
ABCD \Means + SD with different superscript within the same column are significantly differ at p<0.05.
®d Means + SD with different superscript within the same row are significantly differ at p<0.05.
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