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Evaluation of the Addition of Sodium Lactate and a Fat Replacer in Very
Low-fat Bologna (model system) on the Product Quality and
Shelf-life Effect during Refrigerated Storage

Koo-Bok Chin' and Soon-Hee Choi

Dept, of Animal Science and Biotechnology Research Institute, Chonnarmn National University,
Gwangiju 500-757, Korea

Abstract

This study was performed to investigate the effect of sodium lactate (SL, 60%) and a mixed fat replacer (FR)
on the product quality and shelf-life cffect of low-fat bologna sausage (LFBS) in a model system during refrig-
erated storage. Low-fat and regular-fat bologna sausages had pH values ranged from 6.15 to 6.30 and water
activity values ranged from 0.95 to 0.96. LFBS had a molsture content of 74~76%, <29 fal and 14~ 15% protein,
whereas regular—fat bologna had 60% moisture, 22% (at and approximately 12% protein in the final products.
Expressible moisture (%) increased (p<0.05) in all bolognas, resulting in the soft texture, as the storage time
(weeks) increased. LFBS manufactured with SL and a FR had lower (p<0.05) the cooking loss (%) and had higher
(p<0.05) texture profile analysis (TPA) values than the regular-fat counterpart. As the sodium lactate level
increased up to 5% in the formulation of LFBS, vacuum purge and TPA hardness values also increased (p<0.05),
but thiobarbituric acid (TBA) values decreased (p<0.05). Total plate counts of LFBS were reduced (p<0.05)
when the addition level of 60% SL solution was more than 3.3%. This result indicated that the increased level
of SL (>3.3%) in the combination of a FR in the formulation of LFBS improved the product quality and did
inhibit the total microbial growth of LFBS during storage, as compared to the control.
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Table 1. Formulations of low—Ffat bologna manufactured with sodium lactate and a fat replacer

A A A ) Frry BAHA B A

g2 24709 $4 % AR PlHE 3P 859

Table 2. Non-meat ingredients incorporated into low-fat

bologna (%)
Nonmeat ingredients Amount
Fat replacer 2.50
Salt” 1.80 (15~1.8)
Sugar 2.00
Nonfat dry milk 1.00
Hydrolyzed milk protein 1.00
Sodium tripolyphosphate 0.40
Spices 1.00
Sodium erythorbate 0.0
Salt/sodium nitrite blend 0.25
Total 10.00

USalt level was varied depending on the addition of sodium
lactate.

Japan)ell A7) F g2z FAL2E7} 7T1.7°CL 2
@742 A A7, 7k F e A Ae) b Ad-g 93] o
Sotel Al B3] WA AT YA F FEY T2
2] (Cryovac, Sealeed Air Korea Inc. T7325B; Seoul, Korea)
o Qe & 2 F ¥ A7) (TAEVAC 600 MX, Yoiwang-~City,
Kyungki, Korea)® 24 3 P24 (4 1°C) ol A 2] Abste]
P1A(0,12485) 0.2 2 shebd, 249 2 ) AN 7

g A A,

pHe} R4 (proximate analysis)

£ 1 &34 pH-meter (Metter—Toledo, Model 340,
Schwerzenbach, Switzerland)2 ¢ 2] 2 5388 &7 3}
o5 Tahgm, Y RE4A2 AQACILD #H el 23}
o ¥ F $2(dry-ovend), A ¥H(Soxhlet) @ iz
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Zr 23 wrEdta P E I
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EZ#3}5e] 9J& Novasina hygrometer(EEJA-3,
Switzerland) & 7} 23 HFE &A X9 HEFS Fsich

i

(96)

1 ) Non~meat Pre-hydrated Fat Sodium lactate (SL)S)
Treatments Meat Added water ingredients” replacer” (water) (pure SL2%)
CcTL? 75 1750 750 0 0
REF” 60 22.50 7.50 10 (75) 0
Treat 1% 60 21.93 7.40 10 (7.5) 1.67 (1%)
Treat O 60 21.37 7.30 10 (75) 3.33 (2%)
Treat I 60 20.80 7.20 10 (7.5) 500 (3%)

E;Meati meat block (lean, <3% fat; fat, >90% fat).
B Added water = 100 -
“Non-meat ingredients without fat replacer: see Table 2.
APrehydraLed fat replacer = fat replacer : moisture (1:3).

(meat block +non-meat ingredients+ prehydrated fat replacer+sodium lactate).

JSochum lactate: used 60% sodium lactate solution (PURASALY S, Purac Inc, Gorinchem, The Netherlands).

YCTL: regular—fat control with 20~25% fat.
"REF: low-fat control with 2~3% Fat.

¥ Treatments : low—fat treatments with varied sodium lactate level (0~3%), since the sodium lactate contained approximately 10~14%
sodium, sodium chloride added was reduced by 109 to obtain equal amount of sodium content (%) in the final products.
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Table 3. Raw meat evaluation for the manufacture of low-
fat bolognas

Lean trimmings Fat trimmings

Parameters Mean" +SD Mean =+ SD
pH 5.860.07 669012
Moisture (96) 76.30£1.50 15.08+1.62
Fat (%) 3542068 83.2412.09
Protein (%6) 20.60*=0.16 2.8910.30

UMean: mean values of triplicates.
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Table 4. pH, water activity (Aw) and chemical compositions

of low-fat bologna as compared to the regular counterpart
Sodium lactate level (%4)

0 1.67 3.33 5.00

pH Mean 6.16% 617 618%° 622" 625
SD 005 002 006 002 001

Parameters cTLY

Aw Mean 0950 0954 0954 0954 0952
sSD 0.004 0.007 0011 0009  0.007
Moisture Mean 60.1° 760" 742 749 737

5D 312 2.56 3.14 0.50 0.87
Fat Mean 22.0° 2.02° 197" 218 212"
5D 1.24 0.09 0.21 0.06 0.07
Protein Mean 124° 151° 149" 145 141
SD 0.84 0.67 0.81 0.17 031
M:P Mean  4.85 5.03 4.98 517 h.23
ratios
YCTL: regular—fat bologna (~209% fat).
“Means with same row having the same sUperseript are not
different (p>0.05).
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Table 5. Analysis of variance (F-values) on the effect of so-
diurn lactate levels on physicochemical, textural and micro—
biological properties of low~[at bologna during refrigerated
storage

Source of variance

Parameters Sodium St(_)rage Int_erac—
lactate firne flons
(Factor, A) (Factor, B) (AxB)
pH 2.02 1.09 0.20
Water activity 0.34 0.78 0.21
Expressible moisture (%)  13.62™ 717" 221"
Vacuum purge 1.98 65.33" 0.78
Hunter L' 1.35 0.16 0.13
Hunter a" 0.87 1.67 0.93
Hunter b’ 0.50 0.87 052
Fracturability 22.3" 0.69 1.66"
Hardness 16.55" 153 0.64
Cohesiveness 1.82 1.92 0.68
Gumminess 122" 0.78 0.73
Chewiness 182" 263 1.12
Total plate counts 7.98™ 28.43" 1.83
(Log CFU/g)
Thiobarbituric acid value 8.15™ 1.09 1.34
(TBA)
Volatile hasic nitrogen 158 351" 158
(VBN)

*Significant at p<0.1; **Significant at p<0.05.
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Table 6. Physico-chemical, textural properties and shelf-life effect of low-fat bolognas as affected by the addition of sodium

lactate compared to the regular bologna

Parameters cTLY

Sodium lactate level (96)

0 167 3.33 5.00
pH 6.16" 617" 6.18" 6.22% 6.25"
Water activity (Aw) 0.950 0.954 0.954 0.954 0.952
Expressible moisture (%) 33.4° 312 32.0™ 35.5° 36.4°
Vacuum purge (%6) 3.18° 3.29% 3,33 351%™ 3.95°
Cooking loss (%) 2.89° 0.77° 078" 0.87° 1.01°
Hunter L 717 £6.0 65.3 B6.5 7.1
Hunter a* 16.7 12.0 11.8 11.8 124
Hunter " 741 6.62 7.09 7.24 7.64
Fracturability 3304° 3787 4381° 47687 5132°
Hardness 3390° 4447° 4757™" 5117° 5251*
Cohesiveness 0.22 0.25 0.23 0.24 0.24
Gumminess 682° 1072° 1014* 1176 1186
Chewiness 609° 980 977 1052° 1080°
Total plate counts (log CFU/g) 2.97% 3.05° 297" 2.65" 267"
Thiobarbituric acid value 0.066% 0.094° 0.047™ 0.032 0.011°
Volatile basic nitrogen 4.41 492 4.32 4.61 471

PCTL: regular-fat bologna (—~20% fat).

"Means with same row having the same superscript are not different (p>0.03).
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Table 7. Mean values for physico-chemical, textural properties and shelf-life effect of low—fatl bolognas as affected by the

storage time

Storage time (weeks)

Parameters 0 1 5 1 5 3
pH 6.20 6.18 6.16 6.25 6.19 6.10
Water activity 0.953 0.954 0.956 0.949° 0.950 0.952
Expressible moisture (%) 305" 33.3 35.2¢ 345 3354 35.3°
Vacuum purge - 1.46° 1.75° 413 477 517
Flunter L* (lightness) 65.7 67.0 67.2 67.9 63.0 63.1
Hunter a* (redness) 114 11.7 109 116 12.7 12.6
Hunter b* (yellowness) 7.26 6.79 6.45 721 793 7.73
Fracturability 4383 4288 4414 3988 4211 4283
Hardness 4871° 43043 48874 43508 42455 4524
Cohesiveness 0.22° 0.23% 0.23 0.25° 0.21° 0.25
Gumminess 960 1062 1001 1102 1060 973
Chewiness 860 9230 1082¢ 980e> &91P 91&P
Total plate counts (log CFU/g) 2.59° 2.69° 2,79 2.82:° 3.01° 333
Thiobarbituric acid value 0.04 0.04 0.06 0.06 0.04 0.08
Volatile basic nitrogen 3.80 3.26 3.39 3.35 3.06 351

"Means with same row having the same superscript are not different (p>0.03).
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