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ABSTRACT

CLA was chemically synthesized by alkaline isomerization method using corn oil. CLA-TG was
synthesized by chemical reaction using sodium methoxide. For the control, 10% of back fat among the
total component was only added without the annex of CLA-TG. For the first treatment, 5% of CLA-TG
among the lard component added into the press ham was replaced. For the 2nd, 3rd and 4rd treatments,
10%, 15% and 20% of CLA-TG was respectively replaced. Manufacture press ham using CLA-TG were
vacuum packaged and then stored during 1, 7, 14, 21 and 28 days at 4°C. Samples were analyzed for
shear force value, sensory evaluation, TBARS, fatty acid composition and CLA content. Shear force value
of control was significantly higher than that of CLA-TG treatment groups(P<0.05). All treatments were
increased by the passage of storage time. No remarkable differences were found in sensory properties
among control and CLA-TG treatment groups. CLA-TG treatment groups showed significantly(P<0.05)
lower TBARS value than the control. TBARS value was increased significantly during storage in all
treatment. In the change of fatty acid composition, the contents of C14:0~C20:4 were decreased
significantly by CLA-TG additive. Whereas the increase level of CLA-TG additive resulted in the
significantly higher unsaturated fatty acid and CLA content. Summing up the a forementioned results, press
ham manufacturing with CLA-TG additive was not affected in sensory evaluation. Also, it may be
assumed that the high quality press ham can be manufactured with the extent of storage period and CLA
accumulation.

(Key words : CLA, CLA-TG, Press ham, Fatty acid composition)

G

A

I. M = A2 EEA o)Al 14 AP FHAH

S97F SUEAL AATIEE 2EE o

A7l tigh AnjREe Qo] wolel wh {3 uFH, "rleA AHFEY HFAE dsta
S R SAE AR ol WstEe] Ak o] A7]dl 7S 2 FAkEe] Brle
tA FARD avleA HAQN WE FEHA A A" AlAAIR] conjugated linoleic acid(CLA)
Ark. 2y §H7E A9 F o ecler  F ol&gk AUt A 10 St Fufel A A

Corresponding author : Jeong-lll Lee, Advanced Swine Research Institute, Shinan-Meon, Sanchung-Gun,
GyeongNam 666-962, Korea.
Tel : 055-970-7483, Fax : 055-970-7479, E-mail : leeji0429@empal.com

— 109 —



Lee et al. ; Quality Characteristics of Press Ham Containing CLA-TG

3] Ao skth. AT/ ezl CLAf]
Aelgy mades o, s94ss, S A

THJahreis 5, 2000; Khanal, 2004; Larsen
2003; Martin®} Valeille, 2002; O'Shea 5, 2004;
Pariza, 2004; Terpstra, 2004; Wahle 5, 2004,
Wang¥} Jones, 2004; Watkins 5, 2004).

CLA:= Fx"H4akel linoleic acide] o] A Al
24, linoleic acidE 3t A= THAA
S Fastd go wge R A4 ¥ (Mossoba
s, 1991), REERIU Mk @71 Alded
butyrivibrio fibrisolvensell 2]3}| linoleic acid =%
Y &% APEL wEsEolA FHiehe SH
R FAFANE A% FHE ddar
(Hughes -5, 1982). 1&u} A% 2 FA|FC
ZHE o8 T/ CLA oA EAskE
Ao dHFAN 1 o] | A2 Flo]
tHos A A=A $ktkBelury, 1995). Lin
5(1995)2 frAlEol A1) CLA s 24183
=H Az=dM= Ad g9 3.59—7.96 mgo] 9
frEo] glom, WE A% 3.82—4.66mg, <
d9-froll M 3.38—6.39mge] X o] lrkal
Bas3ich Knight 5(2004)2 Aol &-7r5
o] & CLA F&Fe ZAballstl FarriolA
= Ad g9 19mg A= FHrEo] tE S7<l
1, ==, A5l Hlske] CLA gHeFe] ssvhar
B3ty 12y Badiani 5(2004)2 Faly
o] CLA 332 432mg o]tz Busiich o
T ATAES SAFAA S CLA %S AL
e, AehE 42mg, 99 1.5~3.6mg,
ZHAAA] 3.3 mg, 7HE3 2.7 mg, H|Z 28T 33
mg, E7]3Z83 16mg, H|ZAHEAALAIA 38
mg, Z=EAH]°]7 0.8~2.6mg, Z~F3 2.9mg,
FH|E 66mg ¥ A~RIEY| 24mg o]kl B
318} th(Fritsche2}  Steinhardt, 1998; Chin &,
1992). 53] FAIF 2 SAFSZNE oY F
9] CLA o]ZAI7} EAlsh= Aoz dHAA
gk TSR] Ui A Zlo] do® A4
o] # gFrhiBelury, 1995).

2 odTe HASAEY A5 % 71sA

]

ol H7bE= =R dRE Ve AE

0% H

CLAE 3}3H4]
S0l tiAlste]

o W FHEE

tlo & A 2o

1. SAA

T

Bl o> ox
T ox
Ho ob

3 oL o
Sid
é.é
N
]
o,

fo
(o
ot
o
oo L
o
@
=
N,
ok
rlo
Y
i)
o

X
ot
o

7
g3ge,

3

¢l o g CLA-TG FH=E

| 2FA - rleA e AirbsAd
o

otol i 1A} =3

Hu
a
[H
=g
|>
]
2
i
o
T

FAFA AT AFF=z2FoNA
Tuste] A AR zAS AA
m
F

3
=
2
@D
i
9
op
o
2
S
2
e
o
e
B
2
(o
il

AAR 5

m plate$} 3mm plate® #a3sto] o]

T age dubygog o= regular

press ham A Z=H;

Material

l

Chopping

l

Mixing

l

Curing

l

Stuffing

y
Cooking

l
Chilling

l

Storaging

= = T —

Holl w=3ko] Fig. 12] =40l
Pork lean meat

Chopper(7 mm and 3 mm plate)
Meat mixer(30 min)

48hrs at cold room
Stuffer(fibrous casing 1SL)

Steam chamber(75 “C/40 min)

Cold water(10%C/20 min)

Refrigerator(4 + 1C)

Fig. 1. Procedure of press ham manufacture.



Lee et al. ; Quality Characteristics of Press Ham Containing CLA-TG

w2l Table 13 28 wjghv2 A %&
- &3+ 7mm chopper2 33

BFIAA, S, BFA
Adgue

3’.0
o

bl
fo
2 o2

o]
=)

>
i
¥

R
S

il
ko3 15
T S

offt
rO
fo
i
ol
ol
38
&
juits
D)
&)
ox
lo
IN
3
N
Ho
>

)
9
o,
flo
i
o.
o
(&)
(<)
3
rO
oft
N
oX
L of o\
% Oil O{x -
R T
ol of
- =
¥R N

32 |z
o

=
(o
>
|
2
ofj
[
ol
2 RO @ o 2L -

-

| _t10
=
T
rlo
k1
XN
o
c3
2
k1
iy
]
2
X

oo
2

2. NE+ H4¥

A= Table 13} o] dnb#Ql e~
&tz A48, CLATG A7ras &

= A TRl tiste] AEatEE 5%((H
T 1), 10% (HETF 2), 15% (X2 3), 20%
HAZT 4)E WA Fig. 12 Wi #3514
TP E Ax §F AFEGE] L=
(4C)olA 1, 7, 14, 21 = 28U3F AFshHEA
A7), W2 5434, APEASHTBARS) 2
Agatzrd Wl 58 Ak #E 54

T EtaAl A A s,
3. CLA 2 CLA-TG &AM

CLA 4L Ha 5(1987)2 WS tia
Asle] 312] 7+d-g-7]0l ethylene glycolS 1.
Y& F 180C7HA 7hEg & 101 WA
. 7kdel Bk F 165T/HA A7 vk Fo
skl 5009 KOHE *7Fskal 180C7HAl Al 7}
de AATE F 180CE 1023 FAAZT
CLA Aol F¢=2 comn oilS 11 YL wj
30& vt} wnksE A 2A4)7F Fot oAl 2
< AAE * FAS 98] 6N-HCIS 11

N
o ¥ 91 4y

kY

g A7FeE 5 Al wksllth. =9k CLA &
gate] a7fje] AEa2 AAsion, H7bsE 2 2 methanolt HCIS ©]-&sto] 23] Wt
Table 1. Formular of pressed ham with CLA-TG (unit : g)

_ Content Treatment”

Ingredients

(%) Control Treat 1 Treat 2 Treat 3 Treat 4
Pork lean meat 70.0 4,200 4,200 4,200 4,200 4,200
Back fat 10 600 570 540 510 480
CLA-TG 0 0 30 60 90 120
California ham spice 1.0 60 60 60 60 60
Regal brine mix 15 90 90 90 90 90
Nucleotide 0.5 30 30 30 30 30
Phosphate 0.5 30 30 30 30 30
NaCl 1.0 60 60 60 60 60
Sugar 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 6,000 6,000 6,000 6,000 6,000

Y Control, pork backfat; Treat 1, 5% CLA-TG replaced with fat content basis; Treat 2, 10% CLA-TG replaced
with fat content basis; Treat 3, 15% CLA-TG replaced with fat content basis; and Treat 4, 20% CLA-TG

replaced with fat content basis.

- 111 -



Lee et al. ; Quality Characteristics of Press Ham Containing CLA-TG

Hato] FEsiitt A 34 CLAE %
7} 56%<1 CLA °| A5 A3kl CLATG
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Table 2. GC conditions for analysis of CLA
and total fatty acids compositions

Item Conditions

Hewlett Packard 6890
Instrument

Gas chromatography

Supelcowax 10 fused silica
Column

capillary column 60m x 0.32 i.d
Temperature program 5°C/min

Detector Flame lonization Detector (FID)
Initial temperature  50°C

Initial time 1 min

Final temperature ~ 200°C

Final time 40 min

Injector temperature 270°C

Detector temperature 270°C

Carrier gas He
Split ratio N0:1
m. 22 2 oz
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Table 3. Effects of CLA-TG additives on shear force value of press ham during 28 days of

storage at glcm
4C (kg/em?)
Treatment! Storage(days)
reatmen
1 7 14 21 28
Control 0.90 + 0.06™ 0.84 +0.07*° 0.90 +0.07*" 0.90 + 0.06™ 0.96 + 0.06%
Treat 1 0.79 +0.06 0.75 +0.06% 0.90 + 0.05™ 0.89 +0.05™ 0.96 +0.07%
Treat 2 0.73 + 0.05™ 0.81 +0.06"™ 0.90 + 0.07° 0.89 + 0.06™ 1.00 +0.06"
Treat 3 0.68 +0.07%° 0.81+0.06™ 0.86 + 0.05% 0.74 +0.05% 1.02 + 0.06™
Treat 4 0.84 +0.07% 0.82 +0.06™ 0.77 + 0.04° 0.76 + 0.05% 0.99 + 0,04

Y Treatments are the same as in Table 1.

A€ Means with different superscript in the same column are significantly differ at P<0.05.
*¢ Means with different superscript in the same row are significantly differ at P<0.05.
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Table 4. Effects of CLA-TG additives on sensory evaluation of press ham during 28 days of

storage at 4C

Treatment” . . Storiie(days) o o
Control 5,50 +0.84 533 +0.52 517+041°° 517+041°  533+052°
Treat 1 550122 5.83+0.98 567+052%¢ 6.00+063°  583+041"°
Color  Treat 2 533+052°  633+1.03" 583+075" 7.17+075° 567+0.82"
Treat 3 517+041°  533+082° 617+098™ 6.00+1.09°" 6.33+082"
Treat 4 567+121° 550+084® 500+000® 6.00+089° 6.17+0.75"
Control  533+052°  517+041° 633+082 550+055°  5.33+0.82°
Treat 1  5.67+0.82 533+0.82  6.00+063" 533+0.82 5.67 +0.52
Flavor ~ Treat 2 5.83+0.75 550+0.84  6.00+063" 533+052 5.83+0.98
Treat 3  5.83+0.75 567+121  533+052° 567+121 550 + 0.55
Treat 4 5.83+0.98 550+0.84  6.00+0.00° 550 +0.84 5.33 +0.52
Control  533+052%  6.00+089" 6.83+041" 550+084"  6.00+ 1.09”
Treat 1 550+055"° 533052 6.33+1.03"° 567+1.63 6.00 +0.89
Texture Treat 2 6.00+0.89"°° 567+0.82 516+041°  550+0.55 5.83+0.75
Treat 3  6.17+117"° 583+0.75 6.00+0.00°  567+0.82 5.83+0.75
Treat 4 667+121" 567+082° 6.00+000° 533+163°  567+052"
Control ~ 5.33+0.52 567+121  6.17+0.75 6.00 + 0.89 5.83+1.33
Treat 1  5.67+0.82 6.33+121  6.50+0.84 583+0.75 6.50 + 0.55
ACCEDl st 2 5674082  600£063° 717413F  617£082° 650+ 105
ability
Treat 3 583+0.75°  617+117° 717+041° 583+117°  633+082"
Treat 4 5.83+0.75 683075  6.83+0.75 6.66 + 1.37 6.50 + 1.05

Y Treatments are the same as in Table 1.
Means with different superscript in the same column are significantly differ at P<0.05.

ABC

® Means with different superscript in the same row are significantly differ at P <0.05.
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Table 5. Effects of CLA-TG additives on TBARS of press ham during 28 days of storage at 4°C

Treatment® Storage(days)
reatmen
1 7 14 21 28

Control 0.33+0.03" 0.39 +0.01* 0.50 + 0.06° 0.59 +0.06™ 0.78 +0.02"
Treat 1 0.31+0.03° 0.37 +0.02°% 0.44 +0.05° 054 +0.02°®  0.68+0.03"*
Treat 2 0.30 +0.01° 0.37 +0.01%* 0.43 +0.05™ 0.54+0.01"®  0.68+0.13"%
Treat 3 0.30 £+ 0.01° 0.36 + 0.00% 0.45 + 0.03° 0.51+0.05% 0.67 + 0.01°%
Treat 4 0.30 +0.01° 0.35 +0.01% 0.42 +0.02° 0.49 +0.01%° 0.61 +0.02%

Y Treatments are the same as in Table 1.

AB Means with different superscript in the same column are significantly differ at P<0.05.
*® Means with different superscript in the same row are significantly differ at P<0.05.
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Fo| Z71e4E CLA e =7)sta Aua
o2 thE AWAKC14:0~C20:4) T2 s}
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=778 CLA-TG Al Hlste] f214

Treatment”
Fatty acid
Control Treat 1 Treat 2 Treat 3 Treat 4
C14:0 1.48 +0.12° 1.39 +0.16" 1.29 +0.09"® 1.14 +0.09® 1.18 +0.05°
C16:0 20.31+0.13" 20.24 +0.19" 20.17 +0.02* 19.36 + 0.16° 18.19+0.17°
C16:1 2.07 +0.01" 2.11+012% 2.09 +0.04% 2.06 +0.06" 1.89 +0.08°
C18:0 11.78 +0.20% 10.44 +0.19° 10.52 +0.22° 9.69 + 0.06° 9.32+0.14°
C18:1 48.31 +0.41" 47.97 +0.26" 46.33 +0.02° 46.36 +0.04% 46.46 +0.19°
C18:2 14.19 +0.14* 14.10 +0.10* 14.06 +0.06™®  13.99 +0.08® 13.39 +0.11°
CLA 0.00 + 0.00° 2.37 £0.04° 4.39+0.12° 6.27 + 0.26° 8.50 + 0.24"
C20:4 1.86 +0.18" 1.37 +0.01° 1.14+0.218 1.23 +0.39° 1.07 +0.03°
SSFA? 3357 +0.14° 32.08+0.22° 31.98 +0.13° 30.20 +0.29¢ 28.69 +0.32°
SUFAY  66.43+0.14° 67.92 +0.22° 68.02 +0.13° 69.80 + 0.29° 71.31+0.32*

Y Treatments are the same as in Table 1.

% SFA : Saturated Fatty Acid.
¥ UFA : Unsaturated Fatty Acid.

P Means with different superscript in the same row are significantly differ at P<0.05.
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