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Preservative Safety Analysis
of the Fresh Apple Snails and their Processing Products

Byung-Tae Oh, Sung—Won Kang, Sung-Gil Choi, Ho-Jin Heo and Sung-Hwan Cho'

Department of Food Science and Technology, Institute of Agriculture and Life Sciences,
Gyeongsang National University, Jinju 660-701, Korea

Abstract

This study investigated the microbial safety of apple snails and intermediate-moisture-content apple snail products
subjected to various treatments, according counts of total bacteria, Escherichia coli, mold and yeast during storage
at 4C. Heating of raw apple snails at 95C for 5 min increased the storage period in relation to total bacteria,
E. coli, mold and yeast-cell growth. Addition of 10% Na(l and 50% vinegar increased the microbial safety of
apple snails. Microorganisms were not detected for 14 weeks in vacuum-packaged intermediate-moisture-content
apple snail products stored at either 4C or 30C. These results suggest that heat treatment of raw apple snails,
soaking in 10% NaQl and 50% vinegar solutions, and vacuum-packaging increases the shelf-life and microbial

safety of apple snail products.
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Table 1. Operating conditions of texture analyzer for apple snail

Operating conditions

Option blade test
Force unit g

Pre-test speed 1.0 mmysec
Test speed 1.0 mm/sec

Post-test speed 1.0 mmy/sec

Trigger force 5¢
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Table 2. Change of total bacteria cell number [log CFU/g] under
storage condition during the preservation period at 4C

Period of storage(days)
0O 3 6 9 12 15 18 21 24
452 514 525 5381

Storage condition

body(non - sterilization)

body(sterilization) 490 500 5.18 5.39 525 5.34
body(sterilization+10%NaCl) 4.15 4.60 3.86
body(sterilization+50%vinegar) 3.59 3.60

. Not ditected.
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Table 3. Change of Escherichia coli cell number{log CFUj/g] under
storage condition during the preservation period at 4T

Period of storage(days)
0 3 6 9 12 15 18 21 24
- 508 5.09
- 369 479

Storage condition

body(non - sterilization)

body(sterilization)

body(sterilization + 10%NaCl)

body(sterilization + 50%vinegar)
. Not ditected.
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Table 4. Change of mold and yeast cell number{log CFU/g] under
storage condition during the preservation period at 4C

Period of storag(days)
0 3 6 9 12 15 18 21 24
2.48 2.65 2.90 3.70

Storage condition

body(non - sterilization)

body(sterilization)

body(sterilization + 10%NaCl)

body(sterilization + 50%vinegar)
. Not detected.
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Table 5. Changes of viable cell count from apple snail during
drying at 4C

(CEUg)
Type Drying time (hrs)

2 10 15 20 25 30
Control 1.30 1.48 1.00 2.76 2.69 2.74
1% Maesil - 118 238 .00 239 270
1% BAAG - - 239 218 226 255
2% Kiwi - - 1.48 100 251 262
5% Klwi - .00 178 - 238 273
2% glycerol - - - 147 246 281
5% glycerol - - - - 241 2.70
2% Pineapple 190 154 100 148 248 269
5% Pineapple - 160 154 160 263 266

. indicates no growth on plates.
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Table 6. Changes of viable cell count for semi-drying apple snail
of during storage at 4°C and 30T for 4 weeks
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Table 7. Changes in shear force (g) of apple snail of during drying at 4T
Drying time (hrs)

Ty 2 4 6 8 10 15 20 25 30 35
Control 422.3 2439 756.1 866.3 761.5 1923.1 26575 25339 2687.6 680.7
1% Maesil 600.5 4739 99.53 352.1 340.0 1036.8 15479 1492.1 4398.2 4462.7
1% BAAG 325.6 287.1 1719 709.5 945.5 2114.1 1609.0 1162.8 1226.7 27933
2% Kiwi 656.3 3280 526.9 500.3 544.1 1377.2 1092.0 5671.3 1425.0 467.7
5% Kiwi 393.6 337.6 266.1 405.7 461.4 830.5 1662.8 981.4 1648.4 293.6
2% Glycerol 5570 249.3 203.4 860.5 411.1 1941.7 1044.6 1004.0 597.1 1322.5
5% Glycerol 542.7 1311 487.1 396.0 430.3 1403.6 15753 16289 803.8 303.03
2% Pineapple 572.9 383.7 424.6 646.4 422.4 1576.1 10279 1331.5 3182.2 1266.2
5% Pineapple 422.3 4819 503 538.2 499.8 600.4 811.2 1002 2852.3 3012.8
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Table 8. Effect of vacuum package on changes of viable cell count

on apple snail added additive during storage at 4C and 30C
for 14 weeks.

(Unit : logiw CFUfg)
Period of storage(weeks)
1 2 4 6 8§ 10 12 14
Control - - - - - ] - 112
1% Maesil -
1% BAAG
2% Kiwi
4T 5% Klwi

Type

2% glycerol
5% glycerol
2% Pincapple
5% Pineapple

Control - - - - 12 14 205 255
1% Maesil
1% BAAG
2% Kiwi
30C 5% Kiwi
2% glycerol
5% glycerol
2% Pineapple
5% Pineapple

- . indicates no growth on plates.

Table 9. Effect of vacuum package on changes of mold and yeast
count on apple snail added additive during storage at 4C and
30C for 14 weeks

(Unit : login CFUfg)

Period of storage(weeks)
1 2 4 6 8 10 12 14

Type

Control - - - - - - - -
1% Maesil
1% BAAG
2% Kiwi
4T 5% Klwi
2% glycerol
5% glycerol
2% Pineapple
5% Pineapple

Control

1% Maesil

1% BAAG

2% Kiwi
30C 5% Kiwi

2% glycerol

5% glycerol

2% Pineapple

5% Pineapple

Table 10. Effect of vacuum package on changes of E. coli count
on apple snail added additive during storage at 4C and 30T for
14 weeks

(UD]"[ Z 10g10 CFU/g)

Period of storage(weeks)

e 775 41 ¢ 8§ 10 1 u

Control
1% Maesil - - - - ; .-
1% BAAG
2% Kiwi
4T 5% Kiwi
2% glycerol
5% glycerol
2% Pineapple
5% Pineapple

Control

1% Maesil

1% BAAG

2% Kiwi
30C 5% Kiwm

2% glycerol

5% glycerol

2% Pineapple

5% Pineapple
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Table 11. Sensory evaluation of dried apple snail 4 C, 24hs) after
treatment with tenderizers”

Treatment Color Flavor Juiciness  Tenderness Overa_llo
acceptability
Control” 6.58+151 194:090° 2.08+073 278+0.87 2.88+103°

Glycerol, 2%  6.62+1.11 328:0.90° 2.88+1.03° 340+1.00° 3.88:0.81“
Glycerol, 5% 6264133 386:097° 6.10+104”" 620:0.69" 4.68+0.63“
Kiwi, 2% 6.82+1.54 552+0.51° 5.10:089" 6.1040.14" 4.56:0.72
Kiwi, 5% 5504166 6.004099° 6.88+108° 7.10+1.29" 5.56:0.61"

Pineapple, 2% 6.10+1.68 5.54+1.79" 5024073" 5.18:0.86" 6.30+1.64"
Pineapple, 5% 7.04:094 6.62+1.94° 558+191" 7.16+0.65" 7.49:048"

"Data are expressed as mean+SD. Values in the same column with different superscripts
are significantly different (P<0.05). a>b>c>d>e.

“Control indicates apple snail sample prepared without tenderizets.
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