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Evaluation of Sodium Lactate and Potassium Lactate on the Quality
Characteristics and Shelf-life of Low-fat Sausage during
Refrigerated Storage

Koo Bok Chin* and Eun Ha Ahn

Dept. of Animal Science and Biotechnology Research Institute, Chonnam National University

Abstract

This study was performed to investigate physicochemical and textural characteristics, and antimicrobial effect
for Listeria monocytogenes (LM) in low-fat functional sausages (LFFS) containing sodium lactate (SL) and
potassium lactate (PL) during storage at 4T for 10 weeks. The LFFS treatments included CTL (Low-fat sausage
control), TRT1 (SL 3.3%), TRT2 (SL 2.2% + PL 1.1%), TRT3 (SL 1.1% + PL 2.2%), TRT4 (PL 3.3%).
Proximate composition for LFFS were 73.9~75.2% moisture, 1~2% fat and 15.5~15.9% protein, and pH
values ranged from 5.8 to 6.5. Expressible moisture (EM, %) and vacuum purge (VP, %) ranged from 22.9 to
33.0 and from 2.7 to 5.3, respectively. EM of CTL, TRT1 and TRT2 increased with increased storage time,
however, no differences in VP were observed during storage time. Hunter color values (L, a, b) were not affected
by the addition of SL and PL, and storage time (p>0.05). Most textural properties of LFFS were not affected
by the addition of SL and PL, except for few cases, but those of CTL tended to increase with increased storage
time. The addition of SL and PL into LFFS, alone or in combination, inhibited the microbial growth of
inoculated LM during refrigerated storage, resulting in longer shelf-life than the control.

Key words : physicochemical and textural characteristics, antimicrobial effect, low-fat functional sausage, sodium
lactate, potassium lactate
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(CN, Korea Carrageenan Co, Inc, LTD, Seoul Korea)¥} th&th
Wz (Soy protein isolate, SPI EX-33, Dupont Protein Tech-
nologies International, St, Louis, Mo, USA)YS A8 A 3}A]
2 % Arbsgck $AA7 928 WdaelA o 3% B
Sk B FAIA AHESIA AL, 117] ARk 2718 Ao YA
317] 91314 - 71(K15, Talsa, Xirivella, EU)ol} 2F 3027F A
A3 & F3A7] ABiAA, 2]d, Sodium Erythorbate,
Sodium tripolyphosphate(STPP), 328 A|(Table 2)5 #7}std

Table 2. Non-meat ingredients for the manufacture of
comminuted sausages

Non-meat ingredients Amount (%) Amount (g)
Fat replacer
0.50 12.5
(Konjac flour)
Fat replacer 0.50 125
(Carrageenan)
Fat replacer 150 375

(Soy protein)
Salt 1.80 45.0
(1.566)(0.234)”  (39.15)(5.85)

Sodium

tripolyphosphate 040 10.0
Cure blend 0.25(0.156)” 6.25(4.00)
Sodium erythorbate 0.05 1.25
Sugar 1.00 25.0
Maltodextrin 1.00 25.0
Non-fat dry milk 1.00 25.0
Sodium caseinate 1.00 25.0
Spices 1.00 25.0
Total 10.00 250

D total salt content.
2)

3

cure blend.
) sodium nitrite content.

Table 1. Formulation of comminuted sausage manufactured with sodium lactate and potassium lactate (%)

Non-meat Sodium Potassium
1 2) 3)

Treatment Meat’ Added water inge dients” lactate lactate
CTL 55 35.0(27.5)” 10 0 0
TRT1 55 31.7(24.2) 10 33 0
TRT2 55 31.7(24.2) 10 22 1.1
TRT3 55 31.7(24.2) 10 1.1 2.2
TRT4 55 31.7(24.2) 10 0 33

" Treatments: CTL : low-fat sausage(control), TRT! : sodium lactate (SL) 3.3%, TRT2 : SL 2.2% -+potassium lactate (PL) 1.1%, TRT3

. SL 1.1%+PL 2.2%, TRT4 : PL 3.3%.
Y Meat : meat block(Lean, <3% fat; fat, >90% fat).

% Added water = 100 - (meat block + non-meat ingredients + prehydrated fat replacer).

 Non-meat ingredients : see Table 2.
% Prehydrated fat replacer(FR) = FR : moisture = 1 : 3.
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Table 3. pH values of low-fat sausages as affected by the addition of sodium lactate and potassium lactate

55

Storage time (week)

Treatment 0 5 p p s m
crLV 5.83% 6.17% 6.23*% 6.25™ 621 6.42%
TRT1 5.88" 6.21™% 6.35% 6317 6.26™ 6.46™
TRT2 5.87% 6.24% 6.34% 6.31% 6.23" 6.50%
TRT3 5.92%% 6.26™* 6.37% 6.33% 6.23"% 6.52"
TRT4 5.87% 6.23"% 6.33% 6.28™ 6.24™% 6.46™

Y Same as in Table 1.

*~¢ Means with same row having the same superscript are not different (p>0.05).

“ Means with same column having the same superscript are not different (p>0.05).

Table 4. Proximate composition (%) of low-fat sausages as
affected by addition of sodium lactate and
potassium lactate

Treatment Moisture Fat Protein
crL” 74.8 1.5 15.5
TRT1 73.9 1.5 15.5
TRT2 73.9 1.8 15.7
TRT3 74.6 13 157
TRT4 75.4 1.5 15.9

" Same as in Table 1.
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Table 5. Expressible moisture (EM, %) and vacuum loss (VL, %) of low-fat sausages as affected by the addition of sodium
lactate and potassium lactate during storage at 4T for 10 weeks

Storage time (week)

EM 0 2 4 6 8 10
cTL" 22.9% 23.1% 27.6°%Y 28.1% 28.7%Y 30.0%
TRTI 27.3%X 22.7% 28.6%%Y 26.7°% 259 31.7%
TRT2 23.6% 26.3%X 30.7%Y 28.0°% 33.0% 29.3%%
TRT3 25.9% 262 25.1% 23.8% 323 249
TRT4 30.2% 27.9% 32.5% 26.9% 26.7%Y 30.8%

VL 0 2 4 6 8 10
cr.” - 3.70~ 2.99% 3.20% 2.69% 3.58*%
TRTI - 4.14*% 297 3.00% 427 411%
TRT2 - 3.99% 3.20% 3.54% 3.84°7% 407
TRT3 - 3.65™ _ 4.47% 4.14% 5.33% 4.66%
TRT4 - 4.60°% 4.44% 5.23% 5.08%Y 5.19*%

" Same as in Table 1.
*> Means with same row having the same superscript are not different (p>0.05).
*~% Means with same column having the same superscript are not different (p>0.05).

Table 6. Changes of Hunter color values of low-fat sausages as affected by the addition of sodium lactate and potassium lactate
during storage at 4T for 10 weeks

Storage time (week)

L value 0 2 4 6 8 10
crL” 672" 66.5 66.4 67.2% 67.2% 67.3%
TRTI 67.0% 67.1% 67.0™ To66.7% 66.4> 66.7%
TRT2 66.6™ 66.2°% 66.7% 65.9% 66.7%" 66.8%
TRT3 | 66.1 65.9™ 65.7% 65.7% 67.0%Y 65.9%
TRT4 66.7% 66.5 66.4 66.2 66.1°" 66.5%

a value 0 2 4 6 8 10
cTL" 13.4% 11.7% 11.8% 11.8% 11.5% 1.1
TRTI 12.5% 10.9™ 10.9% 12.3% 1.2~ 10.8%
TRT2 14.1% 10.9% 10.9% 11.7% 11.6™ 11.0%
TRT3 14.3% 10.4 1™ 11.7% 11.3% 10.5%
TRT4 14.4% 10.7% 10.7% 1.4~ 10.8% 11.0%

b value 0 2 4 6 8 10
crL” 5.1% 7.3% 7.8% 7.5% 7.5% 6.9
TRTI 5.4% 6.8 7.0% 6.7 7.3 7.1%
TRT2 4.7%% 6.7% 6.8~ 6.9 7.3 7.0%
TRT3 4.1°% 5.9%% 6.5% 6.9 7.7% 6.2
TRT4 4.7°% 6.6 6.6 6.9 7.0% 6.6

" Same as in Table 1.
> Means with same row having the same superscript are not different (p>0.05).
*~Z Means with same column having the same superscript are not different (p>0.05).
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Table 7. Textural properties of low-fat sausages as affected by the addition of sodium lactate and potassium lactate during

storage at 4T for 10 weeks

Parameters* Storage time (week)

Frac 0 2 4 6 8 10

CcTL" 2935™ 3442% 3335 3463™ 32597 3524
TRT1 3470™ 4128™ 3760™ 3834™ 4097 3817
TRT2 4232% 4474 4354™ 4308™ 33507 4575™
TRT3 3986™ 4510™ 5056™ 5097 3382% 5007
TRT4 3609% 4464 4154 4455™ 3151 4384%
Hard 0 2 4 6 8 10

CcTLY 3943™ 4481 4766™ 4988™ 5046™" 4991™
TRTI 4259™ 4698 5132 5095 5412%% 5242*
TRT2 4511 5522™ 5572% . 5483™ 5266 5693™
TRT3 6120™ 6542™ 6533™ 6777 5201 6439™
TRT4 4431™ 5472 5541™ 5758™ 4881°%Y 5638™
Sprin 0 2 4 6 8 10

cTL 0.21% 0.23" 0.23° 0.25™ 0.26™ 0.26™™
TRTI 0.22% 0.25" 0.25™ 0.26™ 0.27* 0.26™
TRT2 0.24™ 0.27™ 0.26™ 0.27" 0.25% 0.28™
TRT3 0.25™ 0.24™ 0.28™ 0.29™ 0.26™ 0.29™
TRT4 0.23™ 0.28™ 0.28"™ 0.30" 0.24™ 0.29™
Gum 0 2 4 6 8 10

cTL" 625" 763°* 832" 906" 989™ 958"
TRTI 684 756™ 909> 939™ 1026™ 987>

TRT2 738* 981 933* 1032* 1036™ 1077
TRT3 698™ 1131 987" 1023* 995> 1136™
TRT4 698> 1000™ 1106 1257 927% 1149™
Chew 0 2 4 6 8 10

cTL" 132* 175° 196 230" 253% 251

TRTI 154> 186™ 228" 245%™ 277 261™
TRT2 182* 276> 244™ 296™ 263> 313™
TRT3 170™ 423" 289™ 306™ 258 367™
TRT4 168* 292 325" 399™ 230™ 346™
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Table 7. Continued.

F=H4AFSAA A 259 A 152005)

Parameters* Storage time (week)
Cohes 0 2 4 6 8 10
CTL" 0.16™ 0.17%% 0.17" 0.19™ 0.20™ 0.19™
TRTI 0.16™ 0.16™ 0.18™ 0.18™ 0.19™ 0.19™
TRT2 0.17% 0.18" 0.23™ 0.19 0.19™ 0.19%
TRT3 0.16™ 0.17™ 0.18™ 0.18™ 0.19™ 0.20™
TRT4 0.15™ 0.19™ 0.20™ 0.21* 0.18™ 0.20™

Parameters*: Frac=fracturability, Hard: hardness, Sprin=Springiness, Gum=Gumminess, Chew=Chewiness, Cohes=Cohesiveness.

Y Same as in Table 1.

> Means with same row having the same superscript are not different (p>0.05).

**2 Means with same column having the same superscript are not different (p>0.05).
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CTL: low-fat sausage (control)

TRT 1 : sodium lactate (SL) 3.3%

TRT 2 : SL 2.2% + potassium lactate (PL) 1.1%
TRT 3 : SL 1.1%+PL 2.2%

TRT 4 : PL 33%

Fig. 1. Changes of microbial counts of Listeria monocy-
togenes in low-fat sausages as affected by the
addition of sodium lactate and potassium lactate.

AEE o] &3l AFAEE P 5 o} AR 250
e delzivka s ckBloukas et al, 1997; Choi et al,
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