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ABSTRACT

This study was performed to evaluate the physico-chemical properties of fermented sausages containing probiotic starter
cultures (LK-30 plus, Lactobacillus plantarum 155 and 167, and Pediococcus damnosus 1.12) with reduced fat levels, and
to determine the optimum condition for the manufacture of these products. Although low-fat fermented sausages were
reduced fat content at the amount of 90% and the ripening time by 1-2 weeks, as compared to regular-fat counterpart, they
became harder and had many winkles outside due to the extreme drying. In addition, fat level in fermented sausages affected
the composition and shear force values. During ripening, pH, lightness and yellowness values tended to decrease, however,
microbial counts of inoculated lactic acid bacteria were increased up to 10%-10° cfu/g within 3 days and remained constant
thereafter. Low-fat fermented sausages had higher microbial counts than regular-fat ones. Although the inoculated probiotic
starter cultures alone had the functional properties, such as cholesterol reduction, anti-high blood pressure and antimicrobial
activity, they did not have distinctive characteristics in the fermented sausages. Based on these results, the low-fat fermented
sausages were successfully manufactured, but a little bit increased fat level and improved functional properties in the fer-
mented sausages would be required to have better quality as compared to regular-fat counterparts.
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Table 1. The composition of fermented sausage mixture

Composition Contents  Amount
(%) (8)
Regular-fat  Pork lean 70 2100
fermented sausage Pork back fat 30 900
Pork lean 70 2100
Low-fat
fermented fat replacer
sausage (Soy Protein Isolate : 30 900
Water=1:4)
Sodium chloride 2.5 75
GD.L! 0.7 21
KNO, 0.015 0.45
NaNO, 0.02 0.6
Pepper 03 9
Ascorbic acid 0.1 3
Corriander 0.05 1.5
Starter culture 107 cells/g

G.D.L! = Glucono-delta lactone
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Table 2. Changes of pH, moisture, fat and protein contents of low-fat fermented sausages as compared to those of regular-fat

counterpart during ripening time

Ripening time (day)
0 2 3 6 14 21
u RFS 523 4.98 4.94 4.90 5.15 5.17
p LFS 537 4.99 5.01 5.02 5.36 5.15
. RFS 66.5 - ) ; i 38.9
Moisture (%) LFS 78.4° . . - 54.1° -
RFS 23.1% - - - - 38.1°
Fat (%) LFS 0.91% ] ] - 2.87° ;
. RES 16.9 - A - - 248
P
rotein (%) LFS 19.9° ] ; ; 42.1° ;
RFS 3.94 i - - - 1.57
M:P rati
rato LFS 3.94 ] ; ; 1.29 -

> Means with a same superscript within a same row are not different (p>0.05).
XY¥Means with same superscript within a same column are not different (p>0.05).
'RFS = regular-fat fermented sausage ; 2LFS = low-fat fermented sausage.

M:P ratio = Moisture to protein ratio.

Table 3. Hunter color values (L, a, b), weight loss (WL, %) and shear force (SF, kgf/g) of low-fat fermented sausages as compared

to those of regular-fat counterpart

Treatment Ripening time (day)
RFS' LFs? 0 2 3 6 14 21
Hunter L 60.9 61.5 60.1°° 62.5° 64.4* 62.1° 58.7% 57.1°
a 14.4 12.3 11.1 13.8 14.7 14.0 139 12.9
b 5.14 6.40 6.93° 6.95* 5.22° 5.87¢ 439 4.15°
WL? (%) 14.9 16.1 - 4.97° 5.51° 20.0° 37.3% 34.3°
SF(kgf/g) 5.61 15.8 - - - - - -

“¢ Means with a same superscript within a same row are not different (p>0.05).
'RFS = regular-fat fermented sausage; 2LES = low-fat fermented sausage; *WL = weight loss (%); *SF = shear force value (kgf/g), RFS at

21 day, LFS at 14 day, respectively.
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Fig. 1. Microbial changes of low-fat fermented sausages as compared to those of regular-fat counterpart during ripening time

(experiment I).
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Table 4. Changes of pH, Hunter color (L, a, b), proximate composition, bacterial counts, weight loss (WL, %) and shear force (SF,
kgf/g) in fermented sausages with low- and regular-fat as affected by various starter cultures

Treatment'
RFC RFT LFC LFA LFT

pH 5.06 5.02 5.14 5.10 521
Hunter L 60.9° 64.3° 58.2 59.7 58.0

a 144 134 11.6 11.1 12.0

b 5.14° 7.15° 7.73 7.93 7.95
Moisture (%) 52.7 47.7 63.0 64.3 -
Fat (%) 30.6 27.1 1.83 1.88 -
Protein (%) 20.8 17.0 26.2 25.6 -
Total bacteria (log cfu/g) 8.17% 7.56° 8.51% 8.61° 8.23
Lactobacillus (log cfu/g) 8.05° 7.61° 8.43° 8.52% 7.85°
WL (%) 17.9 16.4 234 22.0 222
SF (kgf/g) 5.61 4.85 10.8 10.6 -

**Means with a same superscript within a same row are not different (p>0.05).
reatment: RFC = regular-fat control (LK-30); RFT = regular-fat treatment (L155) for cholesterol reduction; LFC = low-fat control (LK-
30); LFA = low-fat treatment 1 (L167) for antihigh blood pressure activity; LFT = low-fat treatment 2 (L.12) for antimicrobial activity.

-": Not measured due to the inoculation of Staphylococcus aureus.
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Table 5. Changes of pH, Hunter color values (L, a, b), proximate composition, bacterial counts (TPC, MRS), weight loss (WL)
and shear force (SF, kgf/g) in fermented sausages with low- and regular-fat as affected by ripening time

Ripening time (day)
Parameters
0 2 3 6 14 21
pH 5.232 5.01% 4.97% 4.88° 5.09% 5.07%®
Hunter L 64.0° 62.6" 64.5" 64.4° 61.7% 58.4°
a 124 13.7 14.8 14.6 14.4 13.5
b 8.07° 6.83% 5.96° 5.97° 5.28° 4.77°
Moisture (%) 62.5° - - - - 37.9°
RFS'  Fat (%) 22.4° - - - - 35.2
Protein (%) 15.0 - - - - 22.8
TPC (log cfu/g) 5.49° 7.91° 8.28 8.51° 8.56% 8.32
MRS (log cfu/g) 5.28° 7.89° 8.32° 8.40° 8.51* 8.36°
WL (%) - 5.57° 7.62° 18.2° 29.2° 33.3%
SF (kgf/g) - - - - - 5.23
pH 5.43 5.06" 5.01% 499 5.25% -
Hunter L 55.3% 58.5% 60.3° 60.3? 58.7% -
a 8.51° 11.4° 13.3% 13.8° 10.8° -
b 5.83¢ 7.66% 9.79* 9.35% 6.73¢ -
Moisture (%) 76.1° - - - 51.1° -
LFS?  Fat(%) 0.88° - - - 2.83 -
Protein (%) 15.4° - - - 36.4° -
TPC (log cfu/g) 5.76° 8.67° 9.17° 9.39 9.26° -
MRS (log cfu/g) 5.33° 8.58" 9.06° 9.26° 9.11* -
WL (%) - 9.894 18.3¢ 32.6° 51.9* -
SF (kgt/g) . - , - 10.7 -

4 Means with a same superscript within a same row are not different (p>0.05).

IRFS : regular-fat control (LK-30) + regular-fat treatment (L.155).
2LFS : low-fat control (LK-30) + low-fat treatment (L167).

Table 6. Evaluation of functionality of low- and regular-fat fermented sausages as affected by various starter cultures and ripen-

ing time
Treatment! Ripening time (day)
RFC RFT LFC LFA LFT 0 2 3 6 14
Cholesterol content (mg/100 g) 63.5% 63.9% 57.2° - - 55.5¢ 62.5%  67.1° 64.3% 583
ACE inhibitory activity (%) - - 334 37.6 - 28.5%  36.6™  46.8* 41.9%  23.6°

S. aureus in LFT (log cfu/g) - - -

- 4.67 4.57 491 4.20 522 447

#¢Means with a same superscript within a same row are not different (p>0.05).
Treatment: RFC = regular-fat control (LK-30); RFT = regular-fat treatment (L.155) for cholesterol reduction; LFC = low-fat control (LK-

30); LFA =
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low-fat treatment 1 (L167) for antihigh blood pressure activity; LFT = low-fat treatment 2 (L.12) for antimicrobial activity.
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