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Abstract

Emulsion-type sausages were manufactured to investigate the effects of CLA-vegetable cils and
CLA-lard on quality of emulsion-type sausage. Each treatments replaced pork back fat with
CLA-sesame oil (CLA-SO), CLA-soybean oil (CLA-SBO), CLA-lard (CLA-LD) and CLA-sa-
fflower seed oil (CLA-SSO) were stored during 1, 7, 14, 21 and 28 days at 4°C. The changes in
physico-chemical properties, thiobarbituric acid reactive substances(TBARS) and fatty acid
composition of each treatments were measured during 1, 7, 14, 21 and 28 days at 4°C. The pH values
of all treatments significantly(p<0.05) decreased as storage time increased. Sausage products
containing CLLA-vegetable oils showed higher pH value than that of CLLA-lard among the treatments.
Color a*-value of CLA-SSO was higher than that of other treatments. During storage, TBARS values
of treatments were significantly (p<0.05) increased, sausage products containing CL A-vegetable oils
showed lower (p<0.05) TBARS value than CLA-lard, and TBARS of sausage products containing
CLA-SSO was the lowest. This resuit indicated that CLA concentration in emulsion-type sausage
did affect the lipid oxidation stability. Fatty acids composition was changed by addition of
CLA-vegetable oils and CLA-lard, All kinds of fatty acids content decreased whereas CLA content
extremely increased by replacement of CLA-vegetable oils and CLA-lard. The level of CLA content
in CLA-vegetable oils was higher than CLA-lard, It may be concluded that emulsion-type sausage
could be manufactured using CLLA-vegetable oils as a pork fat substitutor without any negative
effects on general components or physico-chemical properties.
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Table 1. Composition of emulsion-type sausage

Replace treatment”

Ingredients{(g) Content( %)
Control CLA-SO CLA-SBO CLA-LD CLA-SSO

Pork lean meat 65 650 650 650 650 650
Pork back fat 20 200 140 140 140 140
CLA - - 60 60 60 60
NaCl 2 20 20 20 20 20
Ice 13 130 130 130 130 130
Total 100 1,000 1,000 1,000 1,000 1.000

Y Control = 20% pork back fat: CLA-SO = 30% CLA-sesame oil replaced with fat content basis:
CLA-SBO = 30% CLA-soybean oil replaced with fat content basis: CLA-LD = 30% CLA-lard replaced

with fat content basis: CLA-SSO = 30 % CLA-safflower seed oil replaced with fat content basis.

Material Pork lean meat

Chopping Chopper (7mm plate, 3mm plate)
Emulsifying | Silent cutter

Stuffing (Cellulose casing)

Autoclave (65°C 30min, 75°C 40min, 80°C

Cooking | 5 in)

Chilling Cold water (10°C/20 min)

Storaging Refrigerator (4%£17C)

I(_Ié—

Fig. 1. Procedure of emulsion-type sausage
manufacture.
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Table 2. GC conditions for analysis of CLA
and total fatty acid compositions

Item Conditions

Hewlett Packard 5890
Gas chromatography

Instrument

Column Supelcowax 10 fused silica
capillary column
60m x 0.32 id
Temperature 5C/min
program
Detector Flame Ionization

Detector (FID)
Initial temperature 50°C

Initial time Imin
Final temperature 200°C
Final time 40min
Injector 270C
temperature

Detector 270°C
temperature

Carrier gas He
Split ratio 90 : 1

thyl esters (0.4mg/ml hexane, internal stan-
dard) & screw-capped test tubeol W2 A
gas 3ol Al &l § Al A% F 0.05N HCl/Me-
OH 3ml& ¥ 100CaA 58 £<t 71dsly
transesterification ¥}t Hexane 2mls} $#/
F 2mlE 93 GC #4& dsle AZeA
ImlE 343l GC &4 A7R JEZANA
B#Astath CLA methyl esters®} total fatty
acid® #&&F& 3317 A3 343 sample 0.5
#1E split injection port®l injection 3FF 3 ©)
e} GC =712 Table 29 7t}
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Fig. 1. Effects of CLA-vegetable oils and
CLA-lard on the pH of emulsion-type sausage
during 28 days of storage at 4°C.
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Fig. 2. Effects of CLA-vegetable oils and
CLA-lard on TBARS of emulsion-type sausage
during 28 days of storage at 4C.
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Table 3. Effects of CLA-vegetable oils and CLA-lard on CIE L*a*b* of emulsion -type sausage

during 28 days of storage at 4C

Storage days

Treatments"
1 7 14 21 28
Control 67.56+0.03 67974064  67.63+076°  68.71+0.26% 67.35+0.66
CLA-SO 64.88+0.17° 64994016  6586+017°  67.34+068°  67.64+041°
L* CLA-SBO  64.23+060° 6512+056°  6564+028° 66671024 65204035
CLA-LD 6418+029° 6423035  6507+045° 67.89+075°  65.87+0.60°
CLA-SSO  63.39+0.12° 62.30£032°  6263+081°  64.76+0.73 63.17 +0.36°
Control 6.65+0.22° 6.59+0.19° 6.60+0.34° 6.68+0.29" 6.52+0,30°
CLA-SO 6.76+0.35% 6.95+0.00° 6.89+0.06"  7.03+019" 6.99+0.44%
a* CLA-SBO  6.89+056™ 7.06+£008®  7.08+018°  7.04+020® 7.27+023®
CLA-LD 6.67 +0.48° 6.96+0.20° 7124016  7.02+027° 7.08+0.09°
CLA-SSO  7.34+0.15 7.2840.16° 7334014 7.29+0.30° 7454033
Control 040+0.08A™ 874+025%  865+0.06™  863+026"°  815+025%
CLA-SO 9.70+0.07A°  929+002%%  934+024%%  §33+059%° 8.81+0.185
b* CLA-SBO  929+025A%  894+017°*™ 914+025%%" 88540175  899+0.02°5
CLA-LD 970+018A°  913+005"°  939+003%  919+016%*  862+0.18™
CLA-SSO  928+012A°  9.08+0.05*%* 899+017*5% g8g8+020" 880403454

U Treatments are the same as in Table 1.

ABC Means with different superscript in the same row are significantly different (P<0.05). ab.c Means
with different superscript in the same column are significantly different (P<0.05).
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Table 4. Changes of CLA-vegetable oils and CLA-lard on Fatty acid compesition of emulsion-type

sausage stored for 1 day and 28 days at 4C

Treatments” (%)

Fatty acid
Control CLA-SO CLA-SBO CLA-LD CLA-SSO
C12:0 0.19 0.17 0.17 0.20 0.15
Ci14:0 1.95 1.82 1.62 1.86 1.72
C16:0 24.86 21.36 21.87 22.57 20.93
Cl6:1 3.13 2.98 301 3.07 284
14 C18:0 12.64 10.93 10.65 11.23 10.84
C18:1 42.46 36.34 36.12 39.20 3543
C18:2 13.73 10.45 10.23 12.12 10.13

C20:4 055 031

3 0.59

0.32 0.43 0.38

C12:0 0.19 0.21 0.19 0.19 0.13

C14:0 1.95 1.79 1.65 1.86 1.59

Cl16:0 24.86 21.48 21.59 23.08 21.98

Cl6:1 313 2.85 282 2.95 2.78

28 C18:0 12.64 10.90 10.58 12.01 10.26
C18:1 42.46 36.21 35.94 38.04 35.19

C18:2 13.73 10.48 10.97 12.16 10.16

0.54 0.86 0.64

C18:3 0.88 064

c20:4 055 033

0.28 0.45 0.25

Y Treatments are the same as in Table 1,
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