J. Korean Soc. Food Sci. Nutr.
32(2). 230 ~237(2003)

==

AOM AT HA2E 2

ot

Effect of Pre—preparation with Vinegar against Microorganisms
on Vegetables in Foodservice Operations

So-Hee Kim' and Soo-Yeol Chung

School of Food Science, and Institute of Environment & Health, Dong-Ju College, Busan 604-050, Korea

Abstract

For hygenic evaluation, microbiological tests of seasoned raw vegetables from five high school foodservice
operations were conducted. The antimicrobiological effect of pre-preparation with vinegar against microorganisms
on vegetables in foodservice operations was also investigated. Total plate counts of leek gukgalli, broad bellﬂower
saengchae and vegetable salad ranged from 10 CFU/g to 10° CFU/g. Coliform levels of those ranged from 107
CFU/g to 10" CFU/g. Leek washed three times was pre-prepared at different concentration (0.05%, 0.1%, 0.5%,
1% and 2%) and temperature (10°C, 20°C and 40°C) for 5, 10 and 30 minutes. The higher the concentration and
temperature of vinegar were, the more the antimicrobiological activity increased. The sanitizing activity of
vinegar increased with treatment time. Considering the quality of vegetable and the expense, when the levels
of total plate counts and coliform of vegetable were 10° and 10° CFU/g, pre—preparation with 0.5% of vinegar
at 20°C for 10 minutes was best. The population of total plate count and coliform on row and leek washed three
times increased during storage for 72 hours. However, The levels of microorganism on leek samples pre-
prepared with 05% and 1% vinegar decreased during storage. After the treatment of vinegar at 10°C for 10
minutes, Staphylococcus aureus, Escherichia coli 0157, Shigella sonnei, Salmonella entritidis, Listeria monolytogenes

were not detected.

Key words: foodservice, hygiene, vegetable, vinegar, hazard analysis critical control points
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Table 1. Microbiological evaluation of seasoned raw vegetables
in high school lunch program (Log CFU/g)

I pl
Sample Exp. No. Toctjun%?te Coliform”’
1 6.23 443
2 6.20 3.78
Leek 3 6.67 4.81
Gukgalli 4 6.11 4.58
5 561 3.56
average 6.16 4.23
1 581 - . 2.20
Broad Bellflower 2 T 615 2.26
Saengchae average 5.98 2.23
. 1 4.89 2.20
Vef;;ble 2 476 2.08
- average 4.83 2.14

1y~ . .
Expressed as the log 1 value of colony forming unit per g of
sample (Log CFU/g): mean of duplication.

Table 2. Effect of washing on microorganism of vegetables

x10”)~2.26 log(1.8X10%) CFU, okl e) =& 247}k 476 log
(5.8%10") ~4.89 log(7.8 X 10") CFU, 2.08 log(1.2 X 10°) ~2.20
log(1.6x10% CFU $&e]ith

ol4Fe] #E Ao, mepx] AL Pl T FELF TS
10°~10° CFU, A3 10°~10" CFU/g) A # & # o] AlE
o] 4 FAA FRE 7 $F OB EFSFE 10 CFU/
g, WFFZFE 10° CFU/g ©)3+E A3 Solberg 5
(22)9] 7158 do glAHe 7} 7= & Aedn) suF
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HaAd4 fAETTE JALERLY 2 A S ey
ow AR A SAF R} B fo] ol HEH
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FTE= AR A A9 AH =7 =85 2l of
o W3 B} A FAlst Pt

PR amq AEol g A H e E5HF Table 29|
ol sho} -3, A3, ol 3, A}, 2.0]9)

Zastg o AH 357t Fohgs
4. 33] Al H 22 A=A 2} vl asted
7} 0.49 log(&7] 4 22X 10" CFU,
A A 71x1o> 0.25 log(Z7]: 3.3x10°, A& % 1.0%
10°) CFU/g, A& 7+7F 0.48 log(Z7] 4 2.0 X 10°, A) & 3=
6.6 10", 0.50 log(Z 7] 25% 10°, 4] 8 3 8.0x 10°) CFU/
g, SFll3E 039 log(Z7]F: 6.1x10°, AH3E: 25x10°)
CFU/g, A& 22t 051 log(Z271d: 55%10°, A H 3 1.7
x10%), 0.50 log(Z71d: 26x10°, A3 3% 81x10°) CFU/g,

(Log CFU/g)

Ex Total plate count' Coliform"
Samples Xb- Washing Washing
No. Raw - - Raw - P
once twice 3 times once twice 3 times
Leek 1 7.34 7.26 7.11 6.85 458 448 4.36 4.11
2 6.25 6.40 6.26 6.00 3.88 3.77 3.64 3.40
Sesame leaf 1 6.30 6.18 6.00 5.82 4.48 4.34 4.20 3.98
T 2 6.40 6.28 6.15 590 4.15 4,00 3.92 3.70
Cabbage 1 2.79 25.61 35.56 5.40 3.77 3.67 3.56 3.40
Lettuce 1 6.74 6.61 6.48 6.23 4.36 4.26 4.15 3.95
2 6.41 6.28 6.18 591 3.49 3.36 3.26 3.00
Cucumber 1 4.53 4.38 4.26 3.95 2.59 2.49 2.36 2.08

"Expressed as the log w value of colony forming unit per g of sample (Log CFU/g): mean of duplication
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Table 3. Effect of vinegar on the survival of total plate count

and coliform on leek (Log CFU/g)
Exposure
temperature Exposure Total . 1)
Treatment o time plate  Coliform
("C)/pH . D
. (min) count
of solution
untreated” 6.43 3.53
vinegar 0.05% 10/3.44 5 6.32(0.11)¥ 3.43(0.10)
10 6.30(0.13) 3.38(0.15)
30 6.17(0.26) 3.32(0.21)
20/3.30 5 6.23(0.20) 3.38(0.15)
10 6.11(0.32) 3.30(0.23)
30 6.08(0.35) 3.26(0.27)
40/3.10 5 5.84(0.59) 3.18(0.35)
10 5.79(064) 3.11(0.42)
30 5.65(0.78) 2.95(0.58)
untreated 6.54 3.36
vinegar 0.1% 10/3.33 5 6.30(0.24) 3.15(0.21)
10 6.18(0.36) 3.01(0.30)
30 6.0000.54) 2.93(0.43)
20/3.08 5 6.15(0.39) 3.08(0.28)
10 6.03(0.46) 2.95(0.41)
30 5.86(0.68) 2.83(0.53)
40/2.90 5 5.98(0.56) 2.85(0.51)
10 563(0.91) 2.81(0.55)
30 5.48(1.06) 2.49(0.87)
untreated 6.00 3.04
vinegar 0.5% 10/3.18 5 5.53(0.47) 2.63(0.41)
10 5.04(0.96) 2.20(0.84)
30 3.90(1.14) 1.99(1.05)
20/2.98 5 5.14(0.86) 2.20(0.84)
10 4.95(1.056) 1.97(1.07)
30 4.78(1.22) 1.83(1.21)
40/2.71 5 4.80(1.20) 2.00(1.04)
10 432(168) 1.77(1.27)
30 3.8%2.11) 1.62(1.42)
untreated 6.28 311
vinegar 1.0% 10/3.01 5 5.20(1.08) 2.11(1.00)
10 487(1.41) 2.00(1.11)
30 4.74(1.54) 1.69(1.42)
20/2.73 5 491(1.37) 1.98(1.13)
10 472(1.56) 1.79(1.32)
30 457(1.71) 1.63(1.48)
40/2.43 5 454(1.74) 159(1.52)
10 448(1.80) 1.56(1.55)
30 390(2.38) 1.32(1.79)
untreated 6.28 311
vinegar 2.0% 10/2.80 5 483(1.45) 1.79(1.32)
10 4.47(1.81) 1.69(1.42)
30 4.43(1.80) 1.52(1.59)
20/2.61 5 451(1.77) 1.68(1.43)
10 4.32(1.96) 1.49(1.62)
30 3.95(2.33) 1.41(1.70)
40/2.35 5 441(1.87) 1.49(1.62)
10 4.20(2.08) 1.40(1.71)
30 3.78(2.50) 1.30(1.81)

’Fxpresscd as the log 10 value of colony forming unit per g of
, sample (Log CFU/g): mean of duplication.

? times washed with distilled water.

*Reduction of the log 10 value of pre-prepared sample with
vinegar from that of untreated sample's.
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Fig. 1. Effect of the concentration of vinegar solution on the survival of total plate count (A) and coliform (B) of leek.
The 3 times washed leek was exposured to various concentration of vinegar at 20°C for different times.
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Fig. 2. Effect of the temperature of vinegar solution on the survival of total plate count (A) and coliform (B) of leek.
The 3 times washed leek was exposured to 0.5% of vinegar at various temperatures for different times.
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Fig. 3. Effect of the pre-preparation of vinegar on the popu-
lations of total plate count on leek during storage at 4°C.
The 3 times washed leek was exposured to various concentration
of vinegar at 20°C for 10 minutes.

—o—raw
50t —m— 3 times washed
—a— treated with 0.1% vinegar
—o— treated with 0.5% vinegar
—- treated with 1% vinegar
4.0 |

4»-—0—0——*"*"—"/*_—‘

3.0 .W
= Y A—Ak A A& & A

Coliform (Log CFU/g)

Time (hrs)

Fig. 4. Effect of pre-preparation of vinegar on the populations
of coliform on leek during storage at 4°C.

The 3 times washed leek was exposured to various concentration
of vinegar at 20°C for 10 minutes.
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Table 4. Effect of vineger on the survival of Food borne-pathogenic organisms'~ (Log CFU g™h
Concentration Escherichia Salmonella Staphylococcus Shigella Listeria
of vineger (%) coli 0157 entritidis aureus sonnei monolytogene
0 5.93 5.11 564 5.28 7.04
0.1 4.08 4.75 448 5.23 6.41
05 3.60 ND* 3.78 2.04 6.00
1 ND ND ND ND ND
15 ND ND ND ND ND

i’EXpressed as the log 10 value of colony forming unit per g of sample (Log CFU g ) mean of duplication.
“'Strains were treated with various concentrations of vinegars at 10"C for 10 minutes.

*ND: viable cells were not detected.
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