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Effect of Lactic Acid Treatment on Microorganisms and
Sensory Characteristics in Chickens
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Abstract

The changes of microorganisms, pH, color and flavor were examined in the chicken treated with 0%, 1%,
2%, and 3% lactic acid solutions during the storage at 4°C. Lactic acid treatment inhibited the growth of meso-
philes, psychrotrophs, and enteric bacilli as the concentration increased, however, it was not effective on
yeasts and molds. Extension of lag phase for mesophilic bacteria and suppression of log phase for psychro-
trophs and enteric bacilli were observed in the growth inhibition patterns. The pH of the chicken increased
during the storage and antimicrobial effect of lactic acid appears to be due to mainly the decrease of pH. No
flavor change of the chicken was observed by any lactic acid treatment, however, 3% lactic acid caused

discoloration of the chicken.
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Fig. 1. Changes of mesophilic bacteria in the chicken
treated with lactic acid solutions during the storage at
4°C.

Symbols: 0% lactic acid (control) (@), 1% lactic acid (V'),
2% lactic acid (@), 3% lactic acid (&).

-294-



Aate] B7)e]

Log CFU/cm?

12

Days

Fig. 2. Changes of psychrotrophic bacteria in the
chicken treated with lactic acid solutions during the
storage at 4°C.

Symbols: 0% lactic acid (control) (@), 1% lactic acid (V),
2% lactic acid (m), 3% lactic acid (A).
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Table 1. Changes of pH in the chicken breast treated
with lactic acid during the storage at 4°C"

lactic acid concentration (%)

Day
0 1 2 3
0 6.04 5.74 5.68 5.06
3 6.55 6.08 5.78 5.23
6 6.95 6.19 6.03 5.47
9 7.43 6.31 6.23 5.58
12 7.63 6.76 6.59 597

YEach value is a mean for two replicates.

Table 2. Changes of pH in the chicken leg treated
with lactic acid during the storage at 4°C"
lactic acid concentration (%)
Day
0 1 2 3
0 6.52 6.24 6.11 5.73
3 6.89 6.57 6.42 5.85
6 7.28 6.64 6.57 6.02
9 7.35 6.89 6.82 6.19
12 7.64 7.13 6.97 6.24

DEach value is a mean for two replicates.
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Fig. 3. Changes of enteric bacilli in the chicken treat-
ed with lactic acid solutions during the storage at 4°C.
Symbols: 0% lactic acid (control) (®), 1% lactic acid (V),
2% lactic acid (#), 3% lactic acid (A).
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Fig. 4. Changes of yeasts and molds in the chicken treat-
ed with lactic acid solutions during the storage at 4°C.
Symbols: 0% lactic acid (control) (@), 1% lactic acid (V),
2% lactic acid (®), 3% lactic acid (A).
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Table 3. Duncan’s multiple range test of sensory test
data for the chicken breast

Lactic ; 2)

Charac.  acid Storage period (Days)
teristics"” concentra- 3 6 9 12

tion (%)

0 275 325 325 3000 313
Color 1 313 273 3000 275 275
2 2720 250" 275 275 263
3 263 163 213 150" 150"
0 3.83* 3.13 3000 3500 313
Flavor 1 3.25°  3.50°  3.25° 273 325"
2 3.00°  3.50° 375 3.000 325

w

325 363 325" 325" 338

Dcolor: S=much darker than reference, 4=slightly darker
than reference, 3=equal to reference, 2=slightly paler than
reference, l=much paler than reference. flavor: S=much
stronger than reference, 4=slightly stronger than reference, 3=
equal to reference, 2=slightly weaker than reference, 1=
much weaker than reference.

“Means with the same superscript letter are not significantly
different for each characteristic within each storage period (p
<0.05).

Table 4. Duncan’s multiple range test of sensory test
data for the chicken leg

Lactic i 2

Charac.  acid Storage period (Days)
teristics” concentra- 3 6 9 12

tion (%)

0 2775 325 313 275 3.00°
Color 1 275 275" 250° 263 288
2 333 250" 275 2570 275
3 3.000  1.63 200" 200" 150
0 3.25* 325" 3000 338 311°
Flavor 1 3.25* 288 325" 273 325
2 3.11*  3.11°  3.38° 325 338
3 3.50° 325 325 2.88 3.25°

Ycolor: 5=much darker than reference, 4=slightly darker
than reference, 3=equal to reference, 2=slightly paler than
reference, 1=much paler than reference. flavor: S=much
stronger than reference, 4=slightly stronger than reference, 3=
equal to reference, 2=slightly weaker than reference, 1=
much weaker than reference.

?Means with the same superscript letter are not significantly
different for each characteristic within each storage period (p
<0.05).
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