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Applying Vinegar as a Disinfectant for Lettuce in Foodservice Operations:
A Focused Evaluation of Its Physiological and
Sensory Characteristics Effects
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Abstract

In this study, vinegar disinfection was evaluated as a novel method for the preparation of raw food ingredients
used in foodservice operations. The test materials were washed and disinfected using three different methods,
and were then stored at temperatures of 3C and 10C for 7 days; Following storage, physicochemical and
sensory characteristic comparisons were performed. Temperature for all test materials ranged between 15.2-20.
9C, water activity was maintained near 0.96, and the pH levels of the samples were 6.44, 6.29, and 6.35,
respectively. Residual chlorine levels were generally low, ranging between 0.01 and 0.02. The physicochemical
qualities of the samples were evaluated according to the storage method and temperature. Brightness(L value),
redness(a value), and yellowness(b value) tended to increase with increasing storage time. The evaluated sensory
characteristics included appearance, color, smell, taste, texture, and overall acceptance. With regard to storage
temperature the vinegar-treated samples were evaluated as superior, receiving a score of 7.00, and the
ingredients stored at 3°C were evaluated as significantly (p< 0.001) superior to those stored at 10C. Overall,
vinegar is an effective disinfectant to apply in the preparation of raw vegetables that are typically served
without heating, and which can cause serious food safety issues when contaminated.
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Table 1. Temperature, Time, Aw, pH, residual chlorine content of Lettuce at phase in product flow

Raw 19.60 N.A? 0.96+0.01 6.00 00
Washing & Pecling 20.90 41 0.97+0.01 6.00 .00
Cutting N.A N.A N.A N.A N.A
% 15.20 12 0.96+0.01 6.44 01
Disinfection® C 20.90 32 0.96+0.01 6.29 02
A 19.80 39 0.96+0.01 6.35 01

b Sample were taken at the end of phase in product flow
? Not Attained

¥ W: Immersed in tap water, C | Immersed in chlorine water made by sodium chloride, A : Immersed in vinegar 2.0%

A FZYAE A A 247 A 23 (2008)
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Fig. 1. Sensory characteristics of Lettuce with different rinses - Appearance, Discoloration, Smell, Taste, Texture, Overall acceptance.
W : Immersed in tap water, C : Immersed in chlorine water made by sodium chloride, A : Immersed in vinegar 2.0%

Table 2. Changes in Aw, pH, residual chlorine contents of Lettuce with different kinds of rinses during storage (Mean+S.D)

w 0.96+0.01 0.97+0.01 0.97+0.01 0.97+0.01

3 C 0.96+0.01 0.98+0.01 0.98+0.01 0.98+0.01

Aw A 0.96:+0.01 0.98+0.01 0.98+0.01 0.98+0.01
W 0.96+0.01 0.97+0.01 0.99+0.01 0.99+0.01

10 C 0.9620.01 0.97+0.01 0.97+0.01 0.99+0.01

A 0.96+0.01 0.98+0.01 0.98+0.01 0.98+£0.01

w 6.44+.07 6.45+.04 6.76+.05 6.79+.00

3 C 6.29+.02 6.30+.01 6.39+.01 6.70+.00

oH A 6.35+.06 6.45+.04 6.48+.00 6.83+.06
W 6.44+.07 6.70+.01 6.80+.02 7.02+.04

10 C 6.29+.02 6.40+.06 6.79+.01 6.88+.06

A 6.35+.06 6.45+.03 6.95+.05 6.94+.01

W .01+.00 .00+.00 .00+.00 .00+.00

3 C .02+.01 01=£.01 .01£.00 .00£.00

Residual chlorine A .01+.00 .00+.00 .00+.00 .00£.00
content W .01+.00 .01+.00 .00£.00 .00+.00
10 C 02+.01 01+.00 01+.00 .00+.00

A .01=£.00 .00£.00 .00+.00 .00=£.00

U W: Tmmersed in tap water, C ! Immersed in chlorine water made by sodium chloride, A : Immersed in vinegar 2.0%

Korean J. Food Cookery Sci. Vol. 24, No. 2 (2008)
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Table 3. Changes in color values of Lettuce with different kinds of rinses during storage

45.42+.01

' 40.54+.01 44.04+.01 44.69+.06
3 C 48.22+.01 49.99+.03 50.15+.02 50.32+.01
L A 38.41£.57 38.44+.04 38.83+.01 40.66+.01
W 40.54+.01 40.56+.01 41.29+.06 42.14+.03
10 C 48.22+.01 48.51+.07 48.92+.02 48.98+.00
A 38.41+.57 38.43+.01 38.71+.01 38.81+.06
W -1.23+£.02 1.51+.01 2.08+.02 3.04+.01
3 C -2.95+.01 -2.75+.12 -0.39+.09 2.88+.01
a A -2.85+.01 -1.85+.21 1.63+.07 2.16+.01
W -1.23£.02 2.23+£.01 3.02+.11 3.56+.04
10 C -2.95+.01 -1.02+.01 -0.26+.06 3.37+.06
A -2.85+.01 -1.02+.01 -0.96+.04 2.67£.17
W 3.74+.02 4.64+.02 11.31+.06 14.10+.05
3 C 3.12+.01 4.01+.01 8.84+.03 14.42+.03
b A 3.07+.01 3.55+.01 4.99+.05 6.35+.09
W 3.74+.02 8.40+.04 14.16+.05 16.45+.01
10 C 3.12+.01 6.86+.08 19.71+.03 20.98+.04
A 3.07+.01 6.28+.03 10.49+.01 15.23+.01

R Lightness 0~100, a : Redness -60~+60, b : Yellowness —60~+ 60
2 W: Immersed in tap water, C : Immersed in chlorine water made by sodium chloride, A : Immersed in vinegar 2.0%

FTHEZEY AR A 242 A 25 (2008)
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Table 4. Sensory characteristics of Lettuce with different rinses during storage

w 6.86 6.43 288
3 C 7.14 6.00 1.949
A 8.00 7.86° 7.00 2.562
Appearance w 6.86" 3.71% N.A 5727
10 C 7.14% 4.578 N.A 2.366
A 8.00* 4.57® N.A 6.017"
F-value 1.287 7360 771
W 7.29 6.00° 5.86 1.335
3 C 7.14 7.29° 6.00 2.817
A 7.57 743" 6.86 1.943
Discoloration % 7.29* 3.57® NA 117617
10 C 7,144 4.00® N.A 54477
A 757 5.43% N.A 2.150
F-value 343 7776 518
w 6.00 5.71%® 5.57 301
3 C 5.71 5.86" 5.71 2.754
A 7.00*" 6.43% 6.00° 3.682"
Smell W 6.00 471° N.A 806
10 C 5.71 5.86" N.A 1.673
A 7.00 6.57 N.A 121
F-value 1.297 2478 179
W 5.43° 5.86° 5.14° 465
3 C 5.57° 6.43% 6.57"° 1.369
A 757 7.71° 7.14° 400
Taste w 5.43° 4.29° N.A 1.475
10 C 5.57° 5.57% N.A 266
A 7.57° 6.86™ N.A 1.646
F-value 5755 6.454" 2.989"
w 7.14 5.30° 5.29 2.747
3 C 7.14 6.57" 6.43 480
A 7.298 7.00*8 6.29° 4.055
Texture W 7.14% 4438 N.A 5190
10 C 7.14 6.57" N.A 1.079
A 7.29 6.71™ N.A 214
F-value 020 3.430° 471
W 6.57° 6.00° 5.86 1.351
3 c 6.71° 6.57* 6.57 .040
A 7.86° 7.71° 7.00 1.868
Overall acceptance w 6.57 4.14%® N.A 7.091
10 C 6.71° 5.43% N.A 2.351
A 7.86 6.57" N.A 2421
F-value 8.343™" 7190 845

Y W: Immersed in tap water, C : Immersed in chlorine water made by sodium chloride, A : Immersed in vinegar 2.0%

? Controlled atmosphere storage : Except Os and N2 100% condition

¥ Means with the same superscripts in a Column(a~d) are not significantly different from each other at «=0.05 as determined by Duncan's
multiple rage test

9 Means with the same superscripts in a row(A~D) are not significantly different from each other at 0=0.05 as determined by Duncan's
multiple rage test

" p<0.05 “p<0.01, ™ p<0.001

N4 Not Attained

Korean J. Food Cookery Sci. Vol. 24, No. 2 (2008)
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