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Table 1. Kinds of vinegar

Kind Ingredient Kind Ingredient

Wine ) Honey

) Wine ) honey
vinegar vinegar
Fresh grapes or wine vinegar, Fruit

. ) . date palm
vinegar mixed grapes vinegar

Strawberry Pineapple )

) strawberry . pineapple
vinegar vinegar

Grain ) Beet

] grain starch ) beet
vinegar vinegar
Split white distillate vinegar, Malt malt
vinegar alcohol or brandy, spritz vinegar
flavonoid spice Coconut

. . . . coconut palm
vinegar or mixed fruit juice vinegar
Apple cider o Peach o

) apple(apple juice) . peach juice
vinegar vinegar
Sugar Sugar cane

) sugar, syrup ] sugar cane
vinegar vinegar
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|| Washing - .
Lettuce & Peeling Disinfection Storage
234,56 1,2,3,4,5,6 1,2,3,4,5,6 3,4,5,6,7
|| Washing : L Aics .
Cucumber & Peeling Cutting Disinfection Storage
234,56 1,2,3,4,5,6 1,2,34,5,6 1,2,3,4,5,6 3,4,5,6,7
. || Washing . L Aies . ",
Onion & Peeling Cutting Disinfection Storage Mixing
234,56 1,2,3,4,5,6 1,2,3,4,5,6 1,2,3,4,5,6 3,4,5,6,7 3,4,5,6,7,8
Red Bell | | washing . - .
Pepper & Peeling Cutting Disinfection Storage
23456 1,2,3,4,5,6 1,2,3,4,5,6 1,2,3,4,5,6 3,4,5,6,7
Soy
Sauce
Basic . .
. . Preparation Storage Cooking
ingredient

Number 1 for time; 2 for temperature; 3 pH: 4 for AW; 5 for microbiological measurement; 6 for residual chlorine: 7 for color
value: 8 for sensory characteristics

Fig 1. Phase in product flow of vegetable salad

_20_



. | | Washing - .
Spinach & Peeling Disinfection Storage
23456 1,2,3,4,5,6 1,2,3,4,5,6 3,4,5,6,7
. | | Washing - o -
Garlic & Peeling Disinfection Grinding Storage
23456 1,2,3,4,5,6 1,2,3,4,5,6 1.2.3,4,5,6 34,5,6,7
. | | Washing | | : L Aics . -
Onion & Peeling Cutting Disinfection Storage Mixing
234,56 1,2,3,4,5,6 1,2,34,5,6 1,2,3,4,5,6, 3,4,5,6,7 34,5,6,7,8
| | Washing | | . I . .
Leek & Peeling Cutting Disinfection Storage
234,56 1,2,3,4,5,6 1,2,3,4,5,6 1,2,3,4,5,6 3,4,5,6,7
Soy
Sauce
Basic . .
. . Preparation Storage Cooking
ingredient

Number 1 for time; 2 for temperature; 3 pH: 4 for AW; 5 for microbiological measurement; 6 for residual chlorine: 7 for color
value: 8 for sensory characteristics

Fig 2. Phase in product flow of spinach—geotjeori
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Storage for 0 day
at temperature 3T

Storage for 3 day
at temperature 3T

Storage for 5 day
at temperature 3T

Storage for 7 day
at temperature 3T

Material & after
disinfection

Number 1 for AW;

12345

1,234,5

1,23,4,5

1,234,5

Storage for 0 day
at temperature
10C

Storage for 3 day
at temperature
10T

Storage for 5 day
at temperature
10T

Storage for 7 day
at temperature
10C

12345

2 for pH: 3 for residual chlorine;

4 for color value;

1,234,5

1,23,4,5

5 for microbiological measurement

Fig 3. Diagram for measuring of according to storage methods and temperatures
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Table 2. Effect of vinegar on the survival of Coliform

(Log CFU/g)

Exposure Concentration

Sample time . 2

. C 0.5% 1% 1.5% 2%
(min.)

5 3.60 3.20 3.09 2.03 2.24
Onion 10 3.52 3.03 2.88 2.26 2.14
15 3.13 2.31 2.19 2.12 2.00
20 2.39 2.29 2.07 1.87 1.44
5 4.33 3.47 3.68 3.01 2.37
Red bell 10 4.04 3.40 3.36 2.65 2.23
pepper 15 3.85 2.55 2.31 2.10 2.10
20 2.86 2.36 2.18 2.04 1.91
5 5.81 4.86 4.31 421 3.72
Spinach 10 5.02 4.46 3.79 3.71 3.69
15 4.35 4.08 3.63 3.70 3.61
20 4.37 3.70 3.71 3.68 3.05

1) .. .
Control is immersed in tap water

2) .. . . .
Immersed in different kinds of vinegar concentration
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Table 3. Effect of vinegar on the survival of total plate counts

(Log CFU/g)

Exposure Concentration

Sample time . 2

. C 0.5% 1% 1.5% 2%
(min.)

5 591 5.92 5.39 4.79 3.90
Onion 10 5.38 5.02 4.62 3.70 2.83
15 5.92 4.46 4.85 2.92 2.69
20 4.00 4.25 4.19 2.69 1.04
5 6.50 6.13 5.11 5.07 4.09
Red bell 10 6.95 5.81 5.03 4.65 4.10
pepper 15 5.89 453 4.26 3.80 3.18
20 5.24 4.62 4.35 3.54 3.00
5 7.39 7.31 6.86 6.87 6.50
Spinach 10 7.09 6.97 6.50 6.35 5.24
15 6.28 6.30 6.24 6.22 5.34
20 6.02 5.77 5.49 5.45 5.26

1) .. .
Control is immersed in tap water

2) . . . . .
Immersed in different kinds of vinegar concentration
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Table 4. Temperature, time, Aw, pH, residual chlorine content, coliform counts, total plate counts and

psychrotrophic counts of vegetable salad at phase in product flow

Temperature Time Residual Coliform Total plate Psychrotrophic

Sample Phase in product flow” I()QC) (min.) Aw pH chlorine counts counts counts
: content (Log CFU/g) (Log CFU/g) (Log CFU/g)

Raw 19.60 NA?  0.96+0.01 6.00 .00 7.69” 8.47 8.02

Washing & peeling 20.90 41 0.97£0.01 6.00 .00 6.60 7.53 7.69

Cutting N.A N.A N.A N.A N.A N.A N.A N.A

Lettuce

15.20 12 0.96+0.01 6.23 .01 1.53 4.00 3.69

Disinfection C 20.90 32 0.96+0.01  6.09 .02 1.23 3.15 2.58

A 19.80 39 0.96+0.01 6.17 .01 1.31 3.30 2.45

Raw 10.90 N.A 0.96+0.01 6.02 .00 8.14 7.12 7.12

Washing & peeling 18.80 09 0.97£0.01 5.96 .01 6.47 6.59 6.59

Cutting 14.70 19 0.96+0.01 6.14 .01 6.00 6.20 6.10

Cucumber

19.70 07 0.96+0.01 5.98 .01 2.34 2.89 2.64

Disinfection C 19.50 34 0.97+£0.01 5.91 .02 2.33 2.95 2.77

A 20.10 32 0.97£0.01 5.94 .01 1.99 2.54 2.47

V' W: Immersed in tap water

C ! Immersed in chlorine water made by sodium chloride

A Immersed in vinegar 2.0%
? Expressed as the loglO value of colony forming unit per g of sample(Log CFU/g) : mean of duplication
¥ Not Attained
b Sample were taken at the end of phase in product flow
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(Continued)
Table 4. Temperature, time, Aw, pH, residual chlorine content, coliform counts, total plate counts and

psychrotrophic counts of vegetable salad at phase in product flow

Residual Coliform Total plate Psychrotrophic
. p» Temperature Time .

Sample Phase in product flow ) (min) Aw pH chlorine counts counts counts
content  (Log CFU/g) (Log CFU/g)  (Log CFU/g)

Raw 25.50 N.AY  0.95+0.01  5.54 .00 4.60” 6.84 6.00

Washing & peeling 24.20 27 0.96+0.01 5.60 .00 5.30 7.01 6.21

Onion Cutting 22.50 18 0.95+£0.01 5.71 .00 4.47 6.30 6.00

W 19.40 13 0.95+0.01 5.76 .01 2.39 3.03 3.15

Disinfection” C 20.50 34 0.96+0.01 5.75 01 1.42 2.32 2.38

A 21.00 31 0.95+£0.01 5.52 .01 1.60 2.30 2.43

Raw 18.00 N.A  0.95+0.01 5.15 .00 5.47 6.24 6.24

Washing & peeling 15.80 05 0.95+0.01 5.05 .01 5.25 5.54 5.91

Red bell Cutting 17.50 79 0.94+0.01 5.13 .01 4.39 7.01 6.70

pepper W 16.10 08 0.96+0.01 5.18 .01 2.50 3.75 3.71

Disinfection C 15.20 33 0.94+0.01 5.26 .02 1.42 3.62 2.56

A 15.20 32 0.95+£0.01 5.22 .01 1.03 3.17 2.43

V' W: Immersed in tap water
C : Immersed in chlorine water made by sodium chloride
A : Immersed in vinegar 2.0%
Y Expressed as the logl0O value of colony forming unit per g of sample(Log CFU/g) : mean of duplication
¥ Not Attained
v Sample were taken at the end of phase in product flow
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Table 5. Temperature, time, Aw, pH, residual chlorine content, coliform counts, total plate counts and psychrotrophic

counts of spinach—geotjeori at phase in product flow

Temperature  Time Residual Coliform counts Total plate Psychrotrophic
Sample Phase in product flow” I(DQC) ur (nlin) Aw pH chlorine (Ll CFU/U) counts counts
: content g = (Log CFU/g) (Log CFU/g)
Raw 13.50 N.A 0.95+0.01 6.47 .01 7.71? 7.81 8.81
Washing & peeling 19.60 08 0.95+0.01 6.49 .01 6.77 7.69 8.45
Cutting N.AY N.A N.A N.A N.A N.A N.A N.A
Spinach
W 20.50 06 0.97£0.01 6.75 .01 4.69 6.23 5.41
Disinfection” C 19.10 33 0.94+0.01 7.11 .01 3.77 5.24 3.95
A 19.50 31 0.95+0.01 6.86 .01 3.12 5.13 3.562
Raw 15.30 N.A 0.93%+0.01 6.56 .00 6.60 6.58 6.34
Washing & peeling 19.30 06 0.93+0.01 6.42 .00 5.25 6.13 6.25
Cutting 24.60 04 N.A N.A N.A N.A N.A N.A
Garlic
% 20.60 06 0.93+0.01 6.67 .01 2.00 2.39 2.30
Disinfection C 20.00 32 0.91+0.01 6.89 .01 1.30 2.01 2.65
A 19.90 31 0.90+0.01 6.75 .01 1.00 2.16 2.02

V' W: Immersed in tap water

C : Immersed in chlorine water made by sodium chloride

A : Immersed in vinegar 2.0%
? Expressed as the loglO value of colony forming unit per g of sample(Log CFU/g) : mean of duplication
¥ Not Attained
b Sample were taken at the end of phase in product flow
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(Continued)
Table 5. Temperature, time, Aw, pH, residual chlorine content, coliform counts, total plate counts and psychrotrophic

counts of spinach—geotjeori at phase in product flow

Residual Coliform Total plate  Psychrotrophic

Sample Phase in product flow” Tempoerature Tir'ne Aw pH chlorine counts counts counts
o i) content (Log CFU/g) (Log CFU/g)  (Log CFU/g)

Raw 25.50 N.AY  095£0.01 554 00 4.60” 6.84 6.00

Washing & peeling 24.20 27 0.96+0.01 5.60 .01 5.30 7.01 6.21

) Cutting 22.50 18 0.95+0.01  5.71 .00 4.47 6.30 6.00

Onion 19.40 13 0.95+0.01  5.76 .01 2.39 3.03 3.15

Disinfection" C 20.50 34 0.96+0.01  5.75 .01 1.42 2.32 2.38

21.00 31 0.95+0.01  5.52 .01 1.60 2.30 2.43

Raw 20.30 N.A 0.95+0.01 592 .00 6.86 7.55 7.60

Washing & peeling 17.30 36 0.95+0.01 554 .01 6.66 7.25 7.49

Cutting 16.20 44 0.95+0.01  5.76 .00 6.78 7.84 7.47

heek 14.20 15 0.96+0.01 5.80 .01 2.58 3.97 3.53

Disinfection” C 14.30 35 0.93+0.01  5.79 01 3.46 3.55 3.22

14.10 37 0.92+0.01 5.90 .01 2.95 3.75 3.60

Y W: Immersed in tap water
C : Immersed in chlorine water made by sodium chloride
A : Immersed in vinegar 2.0%
Y Expressed as the logl0O value of colony forming unit per g of sample(Log CFU/g) : mean of duplication
¥ Not Attained
v Sample were taken at the end of phase in product flow
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Table 6. Changes in water activity(Aw) of vegetable salad with different

kinds of rinses during storage

(Mean+S.D)
. Storage Storage N o Storage time(days)
Ingredient temp. Disinfection
method . 0 3 5 7
(C)
W 0.96 £0.01 0.97 £0.01  0.97 £0.01 0.97 £0.01
3 C 0.96 £0.01 0.97 £0.01  0.97 £0.01 0.98 £0.01
9 A 0.96 £0.01 0.98 £0.01 0.97 £0.01 0.97 £0.01
cA W 0.96 £0.01 097 £0.01 0.97 £0.01 0.97 £0.01
10 C 0.96 £0.01 098 £0.01 0.98 £0.01 0.98 £0.01
A 0.96 £0.01 0.98 £0.01  0.98 +0.01 0.98 £0.01
Lettuce
W 0.96 £0.01 097 £0.01 0.97 £0.01 0.97 £0.01
3 C 0.96 £0.01 098 £0.01 0.98 £0.01 0.98 £0.01
A 0.96 £0.01 098 £0.01 0.98 £0.01 0.98 £0.01
General
A% 0.96 £0.01 0.97 £0.01  0.99 +0.01 0.99 £0.01
10 C 0.96 £0.01 0.98 £0.01  0.98 +0.01 0.99 £0.01
A 0.96 £0.01 098 £0.01 0.98 £0.01 0.98 £0.01
A% 0.96 £0.01 0.96 £0.01  0.97 £0.01 0.97 £0.01
3 C 0.97 £0.01 0.97 £0.01  0.97 £0.01 0.98 £0.01
A 0.97 £.0.01 0.97 £0.01  0.97 £0.01 0.97 £0.01
CA W 0.96 £0.01 096 £0.01 096 £0.01 0.97 £0.01
10 C 0.97 £0.01 097 £0.01 0.97 £0.01 0.97 £0.01
A 0.97 £.0.01 0.97 £0.01  0.97 £0.01 0.97 £0.01
Cucumber W 096 +0.01 096 +0.01 0.97 0.0l 0.98 +0.01
3 C 0.97 £0.01 097 £0.01 0.97 £0.01 0.97 £0.01
A 0.97 £.0.01 0.97 £0.01  0.97 £0.01 0.97 £0.01
General
W 0.96 £0.01 097 £0.01 0.97 £0.01 0.98 £0.01
10 C 0.97 £0.01 097 £0.01 098 £0.01 0.98 £0.01
A 0.97 £.0.01 0.97 £0.01  0.97 £0.01 0.98 £0.01

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

? Controlled atmosphere storage . Except O» and N2 100% condition
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(Continued)
Table 6. Changes in water activity(Aw) of vegetable salad with different

kinds of rinses during storage

(MeantS.D)
Storage Storage time(days)
) Storage o .
Ingredient temp. Disinfection
method . 0 3 5 7
(C)
W 0.95 +0.01 0.96 £0.01  0.96 £0.01 0.96 +0.01
3 C 0.96 £0.01 096 £0.01 096 £0.01 0.96 £0.01
CA? A 0.95 £0.01 095 £0.01 0.95 £0.01 0.95 £0.01
W 0.95 £0.01 095 £0.01 096 £0.01 0.96 £0.01
10 C 0.96 +0.01 0.96 £0.01  0.96 £0.01 0.96 +0.01
Oni A 0.95 +0.01 0.95 £0.01  0.95 £0.01 0.95 +0.01
non W 095 +0.01 096 +0.01 096 +0.01 0.96 +0.01
3 C 0.96 £0.01 096 £0.01 096 £0.01 0.96 £0.01
A 0.95 £0.01 096 £0.01 096 £0.01 0.96 £0.01
General
W 0.95 £0.01 097 £0.01 0.97 £0.01 0.99 £0.01
10 C 0.96 +0.01 0.96 £0.01 096 £0.01 0.96 +0.01
A 0.95 +0.01 0.96 £0.01  0.96 £0.01 0.96 +0.01
W 0.96 +0.01 0.96 £0.01 097 £0.01 0.97 +0.01
3 C 0.94 £0.01 094 £0.01 094 £0.01 0.94 £0.01
CA A 0.95 £0.01 095 £0.01 0.95 £0.01 0.95 £0.01
W 0.96 £0.01 096 £0.01 096 £0.01 0.96 £0.01
10 C 0.94 +0.01 0.95 £0.01  0.96 £0.01 0.96 +0.01
Red bell A 0.95 +0.01 0.96 £0.01  0.96 £0.01 0.96 +0.01
pepper W 0.96 +0.01 0.97 £0.01  0.97 £0.01 0.97 +0.01
3 C 0.94 £0.01 094 £0.01 094 £0.01 0.95 £0.01
A 0.95 £0.01 095 £0.01 0.95 £0.01 0.96 £0.01
General
W 0.96 £0.01 096 £0.01 0.97 £0.01 0.98 £0.01
10 C 0.94 +0.01 0.96 £0.01  0.96 £0.01 0.97 +0.01
A 0.95 +0.01 0.95 £0.01  0.95 £0.01 0.96 +0.01

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

? Controlled atmosphere storage . Except O: and N» 100% condition
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Table 7. Changes in pH of vegetable salad with different kinds of rinses

during storage

(Mean+S.D)
Storage Storage Storage time(days)
Ingredient temp. Disinfection”
method (C) 0 3 5 7
W 644 07 646 £02 660 £.06 6.65 +.04
3 C 629 £02 629 00 665 +01  6.84 +.00
o A 63506 635+01 633 +01 641 +04
W 644 07 646 02 644 +04 663 +.04
10 C 629 +02 630 +00 682 01 699 +.04
A 635 £06 676 +05 673 +10 679 +.07
Lettuce W 644 07 605 +04 576 £05 599 .00
3 C 629 +02 600 01 59301  6.10 +.00
A 635 +06 60404 584 +00 593 +.06
General W 644 07 670 +01 680 02  7.02 .04
10 C 629 +02 606 06 699 01  6.88 +.06
A 635 +06 595+03 695 +05 694 +01
W 598 01 584 00 690 £t01 681 +.04
3 C 591 +01 647 +05 663 01  6.70 +.02
A 594 £01 613 01 631 £01  6.37 +.09
CA W 598 01 617 02 637 +06  6.78 +.02
10 C 591 +01 580 +01 667 05 6.76 +.04
A 594 £01 613 03 623 +03  6.84 +.04
Cucumber W 598 +01 588 01 599 01  6.15 .04
3 C 591 +01 576 +01 591 00  6.11 +.02
A 594 £01 580 £01 601 £02 624 +.05
General W 598 01 592 +01 599 02 623 .04
10 C 591 +01 586 +01 592 02  6.14 +.02
A 594 £01 579 03 609 £01 621 +.06

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 O2 and N2 100% condition
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(Continued)
Table 7. Changes in pH of vegetable salad with different kinds of rinses

during storage

(Mean+S.D)
. Storage Storage N o Storage time(days)
Ingredient temp. Disinfection
method . 0 3 5 7
(C)

W 5.76 £.00 5.90 £.00 593 £.01 596 +.02
3 C 5.75 £.03 5.76 £.01 575 +.03 583 .01
CA? A 5.52 +.02 5.67 £.01 570 .04 574 +.01
W 5.76 £.00 5.80 £.01 583 £.01 5.84 +.01
10 C 5.75 £.03 5.81 £.01 581 £01 598 +.01
Oni A 552 £.02 5.81 £.05 584 £01 5.88 +.01
men W 576 00 585 +04 580 .01 580 +.01
3 C 5.75 £.03 5.81 £.00 584 £.00 592 +.02
General A 552 £.02 5.63 £.00 568 £.03 5.73 +.00
W 5.76 £.00 5.82 £.01 587 £.01 5.90 +£.00
10 C 5.75 £.03 5.75 £.06 578 £01 5.95 +.02
A 552 £.02 5.61 £.00 569 £.02 5.79 +.02
W 5.18 £.02 5.19 £.01 535 £.01 5.40 +.02
3 C 5.26 £.02 5.30 £.01 537 £.01 542 +.02
CA A 5.22 £.03 5.18 £.02 525 £.02 5.27 +.01
W 5.18 £.02 5.29 £.00 537 £01 5.49 +.03
10 C 5.26 £.02 5.27 £.01 527 £.02 5.34 +.01
Red bell A 5.22 +£.03 5.29 £.01 530 £.01 5.31 +.00
pepper W 5.18 .02 5.65 £.00 572 .04 592 .03
3 C 5.26 £.02 5.69 £.01 564 £.03 565 +.04
General A 5.22 .03 5.52 .00 550 +.01 5.64 .01
W 5.18 £.02 551 £.01 554 £.04 5.60 +.03
10 C 5.26 £.02 5.70 £.01 580 £.01 5.80 +.01
A 5.22 £.03 558 £.01 557 £01 559 +.02

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

? Controlled atmosphere storage . Except O2 and N2 100% condition
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Table 8. Changes in residual chlorine contents of vegetable salad with

different kinds of rinses during storage

(Mean+S.D)
Storage Storage time(days)
) Storage o T
Ingredient temp. Disinfection
method . 0 3 5 7
(C)

W .01 £.00 .01 £.00 .01 £.00 .01 £.00
3 C .02 .01 .01 +.00 .01 +.00 .01 +.00
CA? A .01 £00 .01 £.00 .01 +.00 .01 +.00
W .01 £00 .01 £.00 .01 +.00 .01 +.00
10 C .02 .01 .01 +.00 .01 +.00 .01 +.00
Lettuce A .01 £00 .01 £.00 .01 +.01 .01 +.00
w .01 £.00 .00 £.00 .00 +.01 .00 £.00
3 C .02 .01 .01 +.01 .01 +.00 .00 +.00
A .01 £00 .00 £.00 .00 +.00 .00 +.00
General 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 +.01 .00 +.00
w .01 £00 .01 £.00 .01 +.00 .01 +.00
3 C .02 £00 .01 £.00 .01 +.00 .01 +.00
CA A .01 £00 .01 £.00 .01 +.00 .01 +.00
w .01 £00 .01 £.00 .01 +.00 01 £.01
10 C .02 00 .01 £.00 .01 +.00 .01 +.00
Cucumber A .01 £00 .01 .01 .01 +.00 .01 +.00
w .01 £00 .01 £.00 .00 +.00 .00 +.01
3 C .02 £00 .01 £.00 .00 +.00 .00 +.00
General A .01 £00 .01 £.01 .00 +.00 .00 £.00
w .01 £00 .01 £.01 .00 +.00 .00 £.00
10 C .02 00 .01 £.00 .00 +.00 .00 +.00
A .01 00 .00 £.00 .00 +.00 .00 +.00

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

? Controlled atmosphere storage . Except O: and No 100% condition
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(Continued)

Table 8. Changes in residual chlorine contents of vegetable salad with

different kinds of rinses during storage

(Mean+S.D)
Storage Storage time(days)
) Storage o T
Ingredient temp. Disinfection
method . 0 3 5 7
(C)

w 01 +.01 01 £.00 .01 £.00 01 £.01
3 C 01 .00 01 £.00 .01 +.00 01 £.00
CA? A 01 £.01 01 .00 .01 +.00 00 £.00
w 01 £.01 01 £.01 .01 +.00 01 £.00
10 C 01 £.00 01 £.00 .01 £.00 01 £.00
Onion A 01 +.01 01 £.01 01 .01 01 £.00
w 01 +.01 00 £.00 .00 £.00 00 £.00
3 C 01 .00 00 £.00 .00 +.00 00 £.00
General A 01 £.01 00 £.00 .00 +.00 00 £.00
w 01 £.01 00 £.00 .00 +.00 00 £.00
10 C 01 £.00 01 £.00 .00 £.00 00 £.00
A 01 +.01 00 .00 .00 +.00 00 .00
w 01 £.00 01 £.00 .01 £.00 00 .00
3 C 02 £.01 01 £.01 .01 £.00 01 £.01
CA A 01 £.00 01 £.00 01 .01 01 £.01
W 01 .00 01 £.00 01 .01 01 £.01
10 C 02 +.01 01 £.00 01 £.01 01 £.01
Red bell A 01 .00 00 £.00 .00 £.00 00 .00
pepper W 01 £.00 00 .00 .00 £.00 00 £.00
3 C 02 £.01 00 £.00 .00 £.00 00 £.00
General A 01 .00 00 £.00 .00 +.00 00 £.00
W 01 £.00 00 £.00 .00 +.00 00 £.00
10 C 02 +.01 01 £.01 .00 £.00 00 £.00
A 01 £.00 00 £.00 .00 £.00 00 +.00

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

? Controlled atmosphere storage . Except O2 and N2 100% condition
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Table 9. Changes in color values of vegetable salad with different kinds of

rinses during storage — Lettuce (Mean+S.D)
. Storage Storage time(days)
:fgtrggg \C];)lll?gb t(e{g;;; Disinfection® 0 3 £ = 5 7
A% 40.54 +.01 41.29 +.01 41.54 £.01 42.13 .01
3 C 4822 £.01 48.65 +.02 4897 £01 4941 +.01
L A 38.41 £.57 39.22 £.01 39.76 £.01  40.27 .01
W 40.54 +.01 42.04 £.01 4222 £01 42777 £.01
10 C 48.22 +.01 4871 £.01 49.02 £.01 4952 +.01
A 38.41 +.57 39.12 £.01 39.62 £.01  41.33 £.00
W -1.23 £.02 -1.14 £.01 -1.05 £.01 -.07 £.01
3 C -2.95 +.01 -2.15 £.02 -2.02 £.01 -1.87 .01
CAY a A -2.85 .01 -2.81 .01 -2.66 .01 -2.43 .01
W -1.23 £.02 -1.02 .01 -84 +.01 98 £.02
10 C -2.95 £.01 -2.04 .01 -1.91 +.01 -.07 £.01
A -2.85 £.01 =275 £.02 =242 £.01 -2.24 £.01
W 3.74 £.02 3.97 +£.01 4.03 £.01 4.31 £.01
3 C 3.12 £.01 3.52 £.01 391 £.01 4.20 £.02
b A 3.07 £.01 3.64 £.02 3.76 £.01 4.05 £.01
W 3.74 £.02 3.81 £.01 4.15 £.01 4.31 £.01
10 C 3.12 £.01 3.43 £.01 372 £.01 4.01 £.01
A 3.07 £.01 3.65 £.01 3.87 £.02 3.98 £.01
W 40.54 £.01 44.04 +£.01 4469 .06 4542 +.01
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
A 40.54 +.01 40.56 +.01 41.29 £.06  42.14 +£.03
10 C 48.22 +.01 4851 +.07 48.92 £.02 4898 +.00
A 38.41 +.57 38.31 +.01 3871 £01  38.81 +.06
A -1.23 £.02 1.51 +.01 2.08 £.02 3.04 £.01
3 C -2.95 £.01 =275 £.12 -.39 £.09 2.88 £.01
General u 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 -.96 +.04 2.67 £.17
W 374 £.02 4.64 +£.02 11.31 £.06  14.10 +.05
3 C 3.12 £.01 4.01 £.01 884 £.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

Y W: Immersed in tap water
C @ Immersed in chlorine water made by sodium chloride
” A Immersed in vinegar 2.0%
“ L @ Lightness 0~100, a : Redness -60~+60, b : Yellowness -60~+ 60
¥ Controlled atmosphere storage : Except Os and Ns 100% condition
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(Continued)

Storage Color Storage o n Storage time(days)
method value? t(eijcn)a. Disinfection 0 3 5 7
W 58.93 +.01 58.92 +.02 5893 £.01 59.23 +.01
3 C 5548 *1.73 57.32 +.01 5875 £.01  59.04 +.02
L A 59.58 +.01 59.23 +.01 59.62 £01 59.12 +.01
W 58.93 +.01 56.53 +.01 5691 £.01 56.14 £.01
10 C 5548 £1.73 57.08 .01 54.14 £01 54.87 £.01
A 59.58 +.01 58.84 .01 5712 £01 57.35 £.01
W -5.21 +.02 -5.02 £.01 -4.84 £02 -4.56 £.01
3 C -4.37 +.02 -4.25 £.01 -4.04 £01 -3.34 £.00
CAY a A -5.13 +.01 -4.93 £.01 -455 £.03 -4.22 £.01
A% -5.21 .02 -4.73 £.01 -4.27 £01 -391 .01
10 C -4.37 £.02 -4.14 £.02 -4.00 £.03 -3.67 £.01
A -5.13 +.01 -4.28 £.01 =377 £.00 -3.48 +.01
A% 19.38 +.01 19.84 .02 20.13 +.02  20.55 .01
3 C 15.42 +.01 16.23 .01 16.76 £.03 17.32 £.01
b A 18.98 +.01 19.44 +.01 19.66 +.01  20.04 £.03
W 19.38 £.01 19.98 £.01 2043 .01  21.37 .01
10 C 15.42 +.01 16.70 +.01 17.08 £.06 1761 £.01
A 18.98 +.01 19.56 +.01 19.72 £12 2045 £.01
W 58.93 +.01 62.72 +.02 64.34 £01 6512 £.01
3 C 5548 £1.73 56.50 +.03 5881 £.01 5955 .01
L A 59.58 +£.01 59.63 +.01 59.69 £01 60.22 £.01
A% 58.93 +.01 61.96 +.02 6344 £01 64.34 +.01
10 C 5548 £1.73  63.56 +.00 63.25 £.01  66.28 +.03
A 59.58 +.01 62.25 +.01 63.25 £.01  64.74 +.03
A% -5.21 £.02 -5.57 £.09 -3.24 £10 -3.03 .01
3 C -4.37 £.02 -3.27 £.03 =377 £.04 -224 +.01
General u A -5.13 +.01 -4.99 .09 -5.38 £.03 -4.88 +.01
W -5.21 +.02 -3.77 £.02 -2.16 £.07 -3.88 £.06
10 C -4.37 +.02 -4.16 £.01 -4.34 £03 -1.76 £.14
A -5.13 +.01 -455 £.01 -248 £.04 -1.11 £.03
W 19.38 £.01 2354 +.03 1817 £.01 2156 .01
3 C 15.42 +.01 14.83 .03 1874 .01  20.28 £.01
b A 18.98 +.01 19.21 +£.01 21.10 £.01  23.34 .01
W 19.38 +.01 21.47 £.01 17.29 £.03  26.30 £.03
10 C 15.42 +.01 21.24 £.01 2461 +.02 1856 .06
A 18.98 +.01 19.87 +.01 18.04 +.03  27.76 £.02

Y W: Immersed in tap water

C @ Immersed in chlorine water made by sodium chloride

A : Immersed in vinegar 2.0%

2 L : Lightness 0~100, a : Redness -60~+60, b : Yellowness —60~+ 60
3) .
Controlled atmosphere storage

Except Oz and N 100% condition
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(Continued)

Storage
Storage Color

method value”

temp. Disinfection”

Storage time(days)

) 0 3 5 7
W 65.22 +.01 6511 +01 6478 .16  64.14 +.01

3 c 62.76 +.02 6165 +.02  61.26 .01  60.48 +.01

L A 64.12 +.01 6401 +08 63.82 .01  63.25 +.01
W 6522 +01 6505 +.01 6422 +01  63.76 +.01

10 C 6276 +.02  61.04 £.01  60.46 +.00  60.08 +.01

A 64.12 +01 6397 01 6353 +01  62.77 +.01

W 1.04 +.01 122 +01 129 01 158 .02

3 C 00 +.02 14 .01 32 +.01 76 +.02

cAY ., A ~23 +.02 ~17 01 .02 +.01 14 +01
W 1.04 +.01 136 £01 166 01  1.87 £.01

10 c 00 +.02 23 +.02 65 +02  1.02 +01

A ~23 +.02 ~07 +.02 06 +.01 18 +.01

W 298 +.01 304 01 322 £01 332 £01

3 c 255 +.01 266 01 285 +01  3.13 £.02

A 3.02 +.01 324 £01 356 £01 361 £01

b W 2.98 +.01 327 +01 348 02 353 .01
10 C 255 +.01 297 +01 334 £02 3.5 .01

A 3.02 +.01 345 +01 362 .02 366 .01

W 65.22 +.01 6446 +01  64.18 .01 6347 .01

3 C 62.76 +.02 61.10 01  60.31 .02  60.01 +.00

A 64.12 +.01 63.63 +.02 6328 .01  62.11 .12

L W 6522 +01 6573 .01 6574 +01  68.31 +.03
10 c 6276 +.02 6264 .02 6278 +.02  63.78 +.03

A 64.12 +01 6413 .01 6463 +01  64.64 +.01

W 1.04 .01 284 £03 278 £01  2.80 £.08

3 c 64 £57 286 £09 344 +01 401 £.00

Coneral a A - 23 .02 56 +.07 135 +.02 263 .04
W 1.04 .01 267 +05 336 .03 358 £.01

10 C 64 57 122 07 297 +01 463 +.02

A - 23 +.02 114 01 276 +01  3.87 +.02

W 2.98 +.01 386 +01 455 .02  3.99 .05

3 C 255 +.01 265 +02 354 01  4.29 £.00

. A 3.02 +.01 316 +01 321 01  3.71 £.08
W 298 +.01 544 01 712 £01 812 £.02

10 c 255 +.01 322 £01 502 +01 901 £.02

A 3.02 +.01 400 £02 477 £01 755 £.03

Y W: Immersed in tap water

C : Immersed in chlorine water made by sodium chloride

A : Immersed in vinegar 2.0%

? L : Lightness 0~100, a : Redness -60~+60, b : Yellowness -60~+ 60
3) .
Controlled atmosphere storage

Except Oy and Ny 100% condition
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(Continued)

Storage
Storage Color

method value?

temp. Disinfection”

Storage time(days)

o) 0 3 5 7
W 30.12 £.01¥  30.74 +.01 30.05 +.01  29.75 £.01

3 C 3321 57 3312 +01 3187 01  30.02 01

. A 3421 01 3454 +01 3412 01 3364 .02
w 3012 01 3144 01 3031 01 29.14 01

10 C 3321 57 3365 £01 3199 +01  29.86 .01

A 3421 01 3451 01 3422 +01  33.12 01

w 3122 £01 3123 02 3223 £01 3322 <01

3 C 3180 £02 3156 +01 3145 £01  32.85 .01

ca? ., A 3215 £01 3285 +01 3307 01  33.32 .01
W 3122 401 3162 01 3232 01 33.03 +.01

10 C 3180 02 3176 01 3227 +01  33.18 .06

A 3215 01 3123 02 3166 +01  32.28 .01

W 2247 01 2134 £.02 2203 £01 2323 .02

3 C 2433 01 2428 +01 2465 02  25.04 01

A 2652 01 2656 +01 2602 01  27.11 01

b W 2247 +01 2245 01 2301 .02 23.65 .01
10 C 2433 £01 2486 £02 2532 01 2575 £.01

A 2652 01 2698 01 2725 +01  27.99 58

W 30.12 £.01 3041 £00 3010 £.02 2998 +.01

3 C 3321 £57 3385 £00 3268 .03  32.23 £.01

A 3421 01 3548 +01 3413 .06  33.64 £.02

L W 3012 01 32.69 06 3277 +.00  33.03 +.01
10 C 3321 57 3517 00 3609 .06  36.16 .01

A 3421 01 3600 £03 3601 £.04  36.90 .02

W 3122 01 3168 £00 3177 18 32.36 .01

3 C 3180 02 3159 +15  31.86 .06  32.99 .02

A 3215 01 3216 +01 3286 05 3412 01

General —a w 3122 +01 3100 £02 3257 £05  34.48 +.12
10 C 3180 .02 31.02 01 3588 £15 3693 £.00

A 3215 £01  32.68 01 3293 +18  33.76 £.05

% 2247 01 2315 £.00 2319 .03 2454 +.01

3 C 2433 £01 2476 £19 2534 £05  26.03 .01

. A 2652 01 2728 +05 2753 .11 2834 +.01
W 2947 01 2302 01 2339 .05 2454 .07

10 C 2433 01 2465 01 2483 22 2571 .16

A 2652 01 2685 £00 2808 +.07 2811 .08

Y W: Immersed in tap water

C : Immersed in chlorine water made by sodium chloride

A : Immersed in vinegar 2.0%

? L : Lightness 0~100, a : Redness -60~+60, b : Yellowness -60~+ 60
3) .
Controlled atmosphere storage

Except Oy and Ny 100% condition
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Table 10. Changes in water activity(Aw) of spinach-geotgeori with

different kinds of rinses during storage

(Mean+S.D)
Storage Storage N Storage time(days)
Ingredient temp. Disinfection
method (C) 0 3 5 7
w 0.97 £0.01 0.97 £0.01 098 £0.01 0.96 +0.01
3 C 0.94 +0.01 0.95 £0.01 095 £0.01 0.96 +0.01
CA? A 0.95 +0.01 0.95 £0.01 096 £0.01 0.97 +0.01
W 0.97 +0.01 0.96 £0.01 096 £0.01 0.97 +0.01
10 C 0.94 +0.01 0.96 £0.01 096 £0.01 0.96 +0.01
Spinach A 0.95 £0.01 094 £0.01 095 £0.01 0.95 +0.01
w 0.97 £0.01 0.97 £0.01 097 £0.01 0.96 +0.01
3 C 0.94 +0.01 097 £0.01 096 £0.01 0.96 +0.01
A 0.95 +0.01 0.95 £0.01 095 £0.01 0.95 +0.01
General
W 0.97 +0.01 097 £0.01 096 £0.01 0.96 +0.01
10 C 0.94 +0.01 0.95 £0.01 095 £0.01 0.96 +0.01
A 0.95 +0.01 0.96 £0.01 096 £0.01 0.95 +0.01
w 0.93 £0.01 0.93 £0.01 092 £0.01 0.92 +0.01
3 C 0.92 +0.01 091 £0.01 092 £0.01 0.92 +0.01
CA A 0.90 +0.01 0.90 £0.01  0.90 £0.01 0.90 +0.01
w 0.93 +0.01 092 £0.01 092 £0.01 0.91 +0.01
10 C 0.91 £0.01 0.92 £0.01 091 £0.01 0.90 +0.01
Garlic A 0.90 +0.01 091 £0.01 091 £0.01 0.91 +0.01
w 0.93 £0.01 0.93 £0.01 093 £0.01 0.93 +0.01
3 C 0.91 +0.01 092 £0.01 092 £0.01 0.92 +0.01
A 0.90 +0.01 0.90 £0.01 091 #0.01 0.90 +0.01
General
W 0.93 +0.01 093 £0.01 092 £0.01 0.92 +0.01
10 C 0.91 +0.01 091 £0.01 090 £0.01 0.90 +0.01
A 0.90 +0.01 091 £0.01 091 £0.01 0.91 +0.01

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

2 Controlled atmosphere storage . Except O, and Ny 100% condition

_65_



(Continued)
Table 10. Changes in water activity(Aw) of spinach-geotjeori with different

kinds of rinses during storage

(Mean+S.D)
Storage Storage Storage time(days)
Ingredient temp. Disinfection”
method 5 0 3 5 7
(C)
W 0.95 £0.01 0.96 £0.01  0.96 £0.01 0.97 £0.01
3 C 0.96 £0.01 0.96 £0.01  0.96 £0.01 0.96 +£0.01
CA? A 0.95 £0.01 0.95 £0.01  0.95 £0.01 0.95 +0.01
A 0.95 £0.01 0.95 £0.01 0.95 £0.01 0.96 £0.01
10 C 0.96 £0.01 096 £0.01 0.96 £0.01 0.96 £0.01
Oni A 0.95 £0.01 0.95 £0.01 0.96 £0.01 0.96 £0.01
men W 0.95 £0.01 096 0.01 096 +0.01 0.96 £0.01
3 C 0.96 £0.01 0.96 £0.01  0.96 £0.01 0.96 +0.01
A 0.95 £0.01 0.96 £0.01  0.96 £0.01 0.96 +0.01
General
A 0.95 £0.01 096 £0.01 0.97 £0.01 0.98 £0.01
10 C 0.96 £0.01 096 £0.01 0.96 £0.01 0.95 £0.01
A 0.95 £0.01 096 £0.01 0.96 £0.01 0.96 £0.01
W 0.96 £0.01 0.96 £0.01  0.96 £0.01 0.96 +0.01
3 C 0.93 £0.01 0.93 £0.01  0.94 £0.01 0.95 +£0.01
CA A 0.92 £0.01 092 £0.01  0.93 +0.01 0.94 £0.01
A 0.96 £0.01 096 £0.01 0.96 £0.01 0.97 £0.01
10 C 0.93 £0.01 0.95 £0.01  0.95 £0.01 0.95 £0.01
Leek A 0.92 £0.01 093 £0.01  0.95 £0.01 0.95 £0.01
W 0.96 £0.01 0.96 £0.01  0.96 £0.01 0.96 +0.01
3 C 0.93 £0.01 0.93 £0.01  0.93 £0.01 0.94 +0.01
A 0.92 £0.01 0.93 £0.01 094 £0.01 0.95 +£0.01
General
A 0.96 £0.01 096 £0.01 0.96 £0.01 0.97 £0.01
10 C 0.93 £0.01 093 £0.01 0.93 £0.01 0.93 £0.01
A 0.92 £0.01 093 £0.01 0.94 £0.01 0.94 £0.01

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

? Controlled atmosphere storage . Except O2 and N2 100% condition
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Table 11. Changes in pH of spinach-geotjeori with different kinds of rinses

during storage

(Mean+S.D)
Storage Storage time(days)
) Storage o T
Ingredient temp. Disinfection
method . 0 3 5 7
()

w 6.75 £.01 6.82 £.01 6.911 .03  6.94 £.00
3 C 7.11 .01 7.12 £.04 720 £01  7.29 £.04
CA? A 6.86 +.00 6.93 £.01 6.98 £.02 7.04 £.04
w 6.75 +.01 6.83 £.03 733 £.04 761 £.02
10 C 7.11 £.01 7.50 £.02 752 £05 7.62 £.04
Spinach A 6.86 +.00 7.39 £.01 765 £.07  7.65 £.01
w 6.75 £.01 6.74 £.07 6.85 £.05  7.29 £.05
3 C 7.11 £.01 7.16 £.01 720 £01 721 £.03
General A 6.86 +.00 6.90 .06 7.04 £04  7.09 £.02
w 6.75 +.01 7.33 £.04 766 £06  7.69 £.06
10 C 7.11 .01 7.14 £.06 751 £01 754 £.03
A 6.86 +.00 7.15 £.04 745 01 750 +£.01
w 6.67 £.01 6.91 £.01 6.97 £.01  6.99 £.00
3 C 6.89 .02 6.95 £.01 7.02 £01  7.08 £.01
CA A 6.75 +.02 6.76 £.01 6.86 .01  6.93 £.00
W 6.67 £.01 6.92 £.01 7.06 £01  7.09 £.01
10 C 6.89 .02 6.89 £.01 6.96 £.03  7.01 £.00
Garlic A 6.75 +.02 6.83 .00 6.96 £.01  6.97 £.02
w 6.67 £.01 6.69 £.02 6.82 £.01  7.05 £.04
3 C 6.89 .02 6.90 £.01 6.91 £.00 7.09 £.06
General A 6.75 +.02 6.82 £.01 691 £01 697 £.01
W 6.67 £.01 6.89 £.01 6.90 £.00 7.16 £.01
10 C 6.89 .02 6.97 £.00 711 £01 714 £.04
A 6.75 +.02 6.83 £.02 6.85 £.01  7.04 £.00

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

2 Controlled atmosphere storage . Except O, and Ny 100% condition
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(Continued)
Table 11. Changes in pH of spinach—geotjeori with different kinds of rinses

during storage

(Mean+S.D)
Storage Storage time(days)
. Storage o .
Ingredient temp. Disinfection
method i 0 3 5 7
(C)
W 5.76 £.00 5.90 £.00 5.93 +.01 5.96 +.02
3 C 575 £.03 5.76 .01 575 +.03 5.83 .01
CA? A 552 .02 5.67 .01 570 £.04 574 £.01
W 5.76 £.00 5.80 £.01 583 .01 5.84 +£.01
10 C 5.75 £.03 5.81 £.01 581 £.01 598 +.01
Oni A 552 £.02 5.81 £.05 584 +£.01 5.88 +.01
mon W 576 00 585 +.04 580 +.01 580 +.01
3 C 5.75 £.03 5.81 £.00 5.84 £.00 592 £.02
General A 552 £.02 5.63 .00 5.68 +.03 5.73 +.00
W 5.76 £.00 5.82 £.01 587 .01 5.90 £.00
10 C 5.75 £.03 5.75 £.06 578 +£.01 5.95 £.02
A 552 £.02 5.61 £.00 5.69 £.02 5.79 £.02
W% 5.80 .02 513 £.01 5.91 +.00 5.92 +.02
3 C 5.79 £.01 5.82 £.01 5.83 +.03 5.88 +.00
CA A 5.90 £.04 5.97 £.06 6.01 .01 6.01 +.01
W 5.80 £.02 597 £.01 6.01 £.04 6.34 £.02
10 C 579 £.01 5.82 £.06 591 £.06 6.05 £.01
Leek A 5.90 £.04 5.99 £.03 6.01 £.01 6.04 £.00
W 5.80 .02 5.86 +.04 5.88 +.06 5.96 +.01
3 C 5.79 £.01 5.84 £.01 6.20 +.05 6.25 +.04
General A 5.90 £.04 5.90 £.04 6.01 +.04 6.02 +.00
W 5.80 £.02 5.62 £.02 6.08 £.01 6.24 £.06
10 C 579 £.01 5.84 £.04 598 £.04 6.11 £.01
A 5.90 £.04 597 £.01 596 £.02 6.01 £.00

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

? Controlled atmosphere storage . Except O2 and N2 100% condition
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Table 12. Changes in residual chlorine contents of spinach-geotjeori with

different kinds of rinses during storage

(Mean+S.D)
Storage Storage time(days)
) Storage o T
Ingredient temp. Disinfection
method . 0 3 5 7
()
W .01 £.00 .01 £.00 .01 £.00 .01 £.00
3 C .01 +.00 .01 +.00 .01 £.00 .01 £.00
CA? A .01 +.00 .01 +.00 01 +.01 .01 £.00
w .01 +.00 .01 +.00 .01 £.00 .01 +.00
10 C .01 +.00 .01 +.01 01 £.01 .01 £.00
Spinach A .01 +.00 .01 +.01 .01 £.00 .01 +.00
w .01 +.00 .01 £.01 .00 £.00 .00 £.00
3 C .01 +.00 .00 +.00 .00 +.00 .00 +.00
General A .01 +.00 .00 +.00 .00 +.00 .00 +.00
w .01 +.00 .00 +.00 .00 £.00 .00 £.00
10 C .01 +.00 .00 +.00 .00 £.00 .00 £.00
A .01 +.00 .00 +.00 .00 +.00 .00 +.00
w .01 +.00 .01 +.00 01 £.01 .01 £.00
3 C .01 +.00 .01 +.00 .01 +.00 .01 +.00
CA A .01 +.00 .01 +.00 .01 +.00 .01 +.00
W .01 +.00 .01 +.00 .01 £.00 .01 £.00
10 C .01 +.00 .01 +.00 .01 £.00 .01 £.00
. A .01 +.00 .01 +.00 .01 £.00 .00 £.00
Garlic

w .01 +.00 .00 +.00 .00 £.00 .00 £.00
3 C .01 +.00 .01 +.01 .00 £.00 .00 £.00
General A .01 +.00 .00 +.00 .00 +.00 .00 £.00
W .01 +.00 .00 +.00 .00 £.00 .00 £.00
10 C .01 +.00 .01 +.01 .00 £.00 .00 £.00
A .01 +.00 .00 +.00 .00 +.00 .00 +.00

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

2 Controlled atmosphere storage . Except O, and Ny 100% condition
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(Continued)
Table 12. Changes in residual chlorine contents of spinach-geotjeori with

different kinds of rinses during storage

(Mean+S.D)
Storage Storage time(days)
) Storage o T
Ingredient temp. Disinfection
method . 0 3 5 7
(C)
W .01 £.01 .01 £.00 .01 £.00 .01 £.01
3 C .01 £.00 .01 £.00 .01 £.00 .01 £.00
CA? A .01 £.01 .01 £.00 .01 £.00 .00 £.00
W .01 £.01 .01 £.01 .01 £.00 .01 £.00
10 C .01 £.00 .01 +.00 .01 +.00 .01 £.00
. A .01 £.01 .01 £.01 .01 .01 .01 £.00
Onion

W% .01 £.01 .00 .00 .00 £.00 .00 £.00
3 C .01 £.00 .00 £.00 .00 £.00 .00 £.00
A .01 £.01 .00 £.00 .00 £.00 .00 £.00
General W 01 £01 .00 400 .00 £00 .00 +.00
10 C .01 +.00 .00 £.00 .00 .00 .00 £.00
A .01 £.01 .00 +.00 .00 .00 .00 £.00
W .01 £.01 .01 £.00 .01 £.00 .01 £.00
3 C .01 +.01 .01 +.00 .01 +.00 .01 +.00
CA A .01 £.01 .01 £.01 .01 £.00 .01 £.00
W .01 +.01 .01 +.00 .01 +.00 .01 +.00
10 C .01 £.01 .01 £.00 .01 £.00 .01 £.01
Leck A .01 £.01 .00 £.00 .00 £.00 .00 £.01
W .01 £.01 .00 £.00 .00 £.00 .00 £.00
3 C .01 £.01 .00 .00 .00 .00 .00 £.00
General A .01 £.01 .00 £.00 .00 .00 .00 £.00
W% .01 +£.01 .01 +.00 .01 .01 .00 £.00
10 C .01 £.01 .00 £.00 .00 £.00 .00 £.00
A .01 £.01 .00 £.00 .00 £.00 .00 £.00

YW Immersed in tap water
C : Immersed in chlorine water made by sodium chloride
A : Immersed in vinegar 2.0%

? Controlled atmosphere storage . Except O and No 100% condition
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Table 13. Changes in color values of spinach-geotjeori with different kinds

of rinses during storage - Spinach (MeantS.D)
Storage Color Storage o Storage time(days)
method value? t(e%n;. Disinfection 0 3 5 7
W 24.32 +.01 2456 +.01 27.22 +.02 27.34 +.01
3 C 2591 +.04 25.87 £.02 26.88 £.01 26.21 +£.01
L A 2578 .11 25.60 +.03 36.22 .07 26.63 .00
W 24.32 +.01 26.77 £.58 2767 +£.01 27.45 +£.01
10 C 2591 +.04 26.21 +.00 26.55 +.01 29.54 +.02
A 25.78 +.11 25.85 +.02 26.31 +.10 28.14 +.57
W -10.54 +.01 -10.27 +.01 -9.75 £.02 -9.21 +1.15
3 C -11.73 +.05 -9.53 £.01 -8.45 +£.02 -8.12 £.01
CA? u A -10.84 +.12 -10.46 +.25 -10.17 +36  -10.06 £.01
W -10.54 +.01 -8.35 £.00 -8.22 +.01 -7.99 +£.02
10 C -11.73 £.05 -9.12 +.01 -8.54 +.02 -8.32 +.01
A -10.84 £.12 -9.56 +.10 -9.45 +.08 -9.22 +.01
W 11.24 £.02 11.41 £.02 14.34 £.01 14.91 £.01
3 C 9.12 +.04 10.38 £.01 14.00 £.02 14.31 £.02
A 11.32 £.14 11.53 £.09 13.49 £.21 13.72 £.01
b AW 11.24 £.02 11.86 £.01 13.98 £.02 14.33 £.02
10 C 9.12 £.04 10.33 £.02 12.14 £.01 14.77 £.03
A 11.32 £.14 11.68 £.04 11.38 £.06 13.02 £.01
W 24.32 +.01 29.86 +.00 31.96 £.02 32.26 £.02
3 C 2591 +.04 30.78 +.00 31.61 +.06 31.79 +.00
L A 25.78 +.11 31.19 £.05 31.89 +.16 31.40 +.02
W 24.32 +.01 33.18 +.04 33.49 +£.00 34.18 +£.00
10 C 2591 +.04 31.59 +.53 32.62 £.05 34.00 +.21
A 2578 .11 30.25 .11 30.63 +.02 32.49 +.09
W -10.54 +.01 -10.12 +£.00 -10.02 +.19 =-7.19 .09
3 C -11.73 £.05 -10.07 +.33 -9.60 +.20 -8.46 +.00
G A -10.84 .12 -10.03 £.19 -9.50 +.36 -9.11 £.14
enerala w -1054 .01 948 +10  -888 .09  -7.33 +.00
10 C -11.73 £.05 -11.23 +.02 -8.81 +.21 -6.24 £.10
A -10.84 +.12 -10.17 +.04 -9.62 +£.11 -8.99 +.20
W 11.24 £.02 12.19 £.00 13.63 £.06 13.57 £.03
3 C 9.12 +.04 10.73 £.00 1148 .14 12.81 £.00
b A 11.32 £.14 11.79 £.08 11.82 £.14 11.93 £.15
W 11.24 £.02 14.25 £.05 14.65 £.04 15.10 £.09
10 C 9.12 +.04 10.83 £.21 1457 £.09 1549 £.15
A 11.32 £.14 1258 £.11 13.97 £.03 14.70 £.05

Y W: Immersed in tap water
C @ Immersed in chlorine water made by sodium chloride
” A Immersed in vinegar 2.0%
“ L @ Lightness 0~100, a : Redness -60~+60, b : Yellowness -60~+ 60
¥ Controlled atmosphere storage : Except Os and Ns 100% condition
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(Continued)

. Storage Storage time(days)
;[Ztrggg S;lls)gz> t(e{(r:z[)). Disinfection” 0 3 5 7
W 68.86 +.01 66.65 +.02 67.06 +.01 67.71 £.02
3 C 66.26 £.03 65.25 +.02 65.33 +.01 65.13 £.02
L A 72.39 £.02 72.07 £.02 73.73 +.01 74.02 £.01
W 68.86 +.01 68.50 +.01 69.23 +.01 69.55 +.01
10 C 66.26 +.03 66.57 +.01 6753 +.01 68.14 £.01
A 72.39 .02 72.98 .00 73.85 +.02 74.19 £.01
W 1.86 £.01 1.86 .01 2.02 £.01 2.12 +.01
3 C 1.54 +.06 154 +.01 1.54 +.01 1.62 £.00
CAY a A 253 £.04 252 £.12 2.65 +.04 2.78 £.01
W 1.86 +.01 2.02 £.01 2.34 £.01 3.54 +.01
10 C 1.54 +.06 1.88 +£.01 2.12 £.01 298 £.01
A 253 .04 2.64 +.03 2.93 £.02 3.22 £.01
W 15.55 .02 16.02 .01 16.83 .01 16.85 +.01
3 C 14.93 +.03 1754 +£.01 17.83 £.02 18.00 .02
b A 15.75 +.02 16.98 .03 17.25 £.02 17.45 +£.01
W 15.55 £.02 16.84 £.01 17.09 £.02 17.22 £.01
10 C 14.93 £.03 15.02 £.01 1754 +£.01 18.05 +.01
A 15.75 £.02 15.58 +.01 16.13 £.04 16.54 +.01
W 68.86 +.01 68.58 +.02 68.30 +.02 68.24 +.02
3 C 66.26 +.03 66.27 +.00 66.88 +.02 67.36 £.05
L A 72.39 £.02 72.90 +.01 72.80 .13 73.15 £.01
W 68.86 +.01 71.17 .05 71.22 £.02 72.11 £.03
10 C 66.26 +.03 66.22 +.01 70.71 .02 71.36 .03
A 72.39 +.02 726.87 +.02 73.68 +.02 73.79 .03
W 1.86 +.01 2.64 +.07 3.52 +.02 3.56 +.02
3 C 1.54 +.06 2.53 +£.02 3.19 £.07 3.03 £.00
General u A 253 £.04 3.17 £.03 1.56 +.06 1.12 £.01
W 1.86 +.01 257 £.02 2.38 .10 3.21 £.06
10 C 1.54 .06 354 +.01 3.71 £.02 3.92 £.01
A 2.53 +.04 3.25 £.00 3.85 £.07 4.35 £.03
W 15.55 £.02 16.05 £.04 16.05 £.04 18.34 £.02
3 C 14.93 +£.03 15.27 £.04 19.16 £.02 19.67 +.01
b A 15.75 £.02 15.95 .02 16.03 .05 16.24 +.01
W 1555 +£.02 16.12 £.01 18.11 .06 20.53 +.01
10 C 14.93 +£.03 18.22 £.01 19.04 .03 19.58 +.01
A 15.75 .02 16.02 +.01 16.81 £.03 19.67 +.02

Y W: Immersed in tap water

C @ Immersed in chlorine water made by sodium chloride

A : Immersed in vinegar 2.0%

2 L : Lightness 0~100, a : Redness -60~+60, b : Yellowness —60~+ 60
3) .
Controlled atmosphere storage

Except Oz and Nz 100% condition
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(Continued)

Storage Colorz) Stt:r:f.e Disinfection” Storage timeldays)
method value (C) 0 3 5 7
W 60.01 +.03 59.68 +.01 60.63 +.02 60.98 +.01
3 C 59.02 +.02 60.22 +.01 60.57 +.00 62.12 +.01
L A 52.40 +.02 54.81 +.01 55.30 +.01 56.25 +.00
W 60.01 +.03 60.02 +.01 60.62 +.01 61.57 +.00
10 C 59.02 .02 60.62 +.00 62.12 +.02 62.24 +.01
A 52.40 +.02 54.77 +.00 56.40 +.02 56.46 +.01
W -4.03 £.01 -2.18 £.01 -1.43 £.00 -.68 £.01
3 C -3.55 +.07 -3.22 +.01 -2.38 £.01 -1.12 .01
CA?Y B A -4.26 +.03 -3.46 +.01 =279 +05  -2.52 £.02
W -4.03 £.01 -1.01 .02 -1.34 £.01 -.08 +.02
10 C -3.55 +.07 -.02 .01 12 £.01 45 +.01
A -4.26 +.03 -3.97 +.05 -3.03 +.07 -1.86 +.01
W 13.54 +.02 14.54 +.01 15.33 £.01 15.66 +.01
3 C 17.36 +.04 18.23 £.02 18.98 +.01 19.14 +£.01
b A 14.78 +.04 15.66 +.07 16.98 +.03 17.87 £.01
W 13.54 £.02 14.34 £.01 14.42 £.01 17.24 £.02
10 C 17.36 +.04 18.02 +.01 18.32 +.01 19.34 .01
A 14.78 +.04 14.74 .02 16.09 +.03 1756 +£.01
W 60.01 +.03 60.40 +.02 61.67 +.09 64.22 +.01
3 C 59.02 +.02 61.04 +.02 61.81 +.01 63.26 +.01
L A 52.40 +.02 54.55 +.00 5551 +.05 5752 +.02
W 60.01 +.03 61.25 +.02 62.06 +.00 63.07 +.03
10 C 59.02 +.02 60.02 +.01 64.93 +.02 65.32 +.00
A 52.40 +.02 53.23 +.01 53.60 .00 57.74 +.01
W -4.03 £.01 86 +.16 1.41 +.06 3.22 £.01
3 C -3.55 £.07 37 £.10 64 £.03 154 +£.01
General u A -4.26 +.03 -91 +£.03 05 £.12 1.05 +.06
W -4.03 £.01 -1.63 +.02 -0.80 £.00 02 £.12
10 C -3.55 £.07 -2.34 +.01 -0.47 £.03 40 £.00
A -4.26 £.03 -2.12 +.01 -0.33 £.00 0.05 £.03
W 13.54 £.02 13.75 £.02 14.01 £.05 14.15 £.04
3 C 17.36 +.04 17.66 +.04 17.97 +.04 18.22 +£.02
b A 14.78 +.04 15.17 +.04 15.15 +.05 15.66 +.01
W 13.54 +.02 14.32 .01 14.69 +.08 15.93 +.01
10 C 17.36 +.04 18.52 +.02 19.07 +.04 19.62 +.02
A 14.78 £.04 14.92 +.01 15.22 +£.01 16.94 +.01

Y W: Immersed in tap water

C @ Immersed in chlorine water made by sodium chloride

A : Immersed in vinegar 2.0%

2 L : Lightness 0~100, a : Redness -60~+60, b : Yellowness —60~+ 60
3) .
Controlled atmosphere storage

Except Oz and Nz 100% condition
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Table 14. Changes of coliform counts in vegetable salad with different
kinds of rinses during storage
(Log CFU/g)

Storage Storage N Storage time(days)
Ingredient temp. Disinfection F-value
method ) 0 3 5 7
W 153499 1.79°8 2.00% 2.28" 98.580"**
3 C 1.23° 1.38% 1.82% 2.00° 9.777"
A 1.31°4 1.37"® 1.72% 215  158.868"
CA? W 153434 1.92°% 2.31% 2790 30.657"**
10 C 1.23" 1.45° 1.88" 2.02° 453
A 1.31°4 2.06 2.15¢ 2.46° 2.111
L ettuce F-value 4.58\0:)4) 235.895:‘* 356.04]11:” 246.633:*‘*
W 1.53“ 3.89¢ 456" 4.66% 38710
3 C 1.23° 3.45% 397" 3.62% 17.760"
A 1.31°4 2380 3.19% 3.42°%  122.0047
General W 153434 3.69° 3.81" 437" 65.932°*
10 C 1.23" 2.48¢ 3.10% 3.84"* 25.494"
A 1.31°4 258" 2.6244 3.73" 18.275™
F-value 4.580° 84.850" 101.301""  324.015""
W 2.34% 2.63% 2944 3.09" 39.355"*
3 C 2.33® 2.49°48 278 2.97% 10.114°
A 199" 2.90% 215" 220" 28.399""
CA W 2.34 3.37" 3.79** 3.84"* 158984
10 C 2.33® 296" 297" 3.29"4 41.735"*
A 1.99°8 253 2.77% 3.06"*  301.872"""
Cucumber F-value 3.430; 239.81b1;** 24.159;““ 122,35b5:*‘* _
W 2.34° 2.52 3.84 3.92" 187.362°""
3 C 2.33® 2.34¢ 2.69% 369 178293
A 199t 217 3.08" 332" 21,938
General W 2.34 3.59° 415" 582 161.065™
10 C 2.33® 3.81¢ 3.97"" 438 1789.076™
A 1.99°8 3.58% 3.69" 403" 285098
F-value 3.430° 74362 85882  31.298""

Y W: Immersed in tap water
C @ Immersed in chlorine water made by sodium chloride
A : Immersed in vinegar 2.0%
2 Controlled atmosphere storage : Except O, and Ny 100% condition
Y Means with the same superscripts in a Column(a~d) are not significantly different from each other at
a=0.05 as determined by Duncan’s multiple rage test
Y Means with the same superscripts in a row(A~D) are not significantly different from each other at a
=0.05 as determined by Duncan’s multiple rage test
NS : Not significant, * p<0.05, ** p<0.01, *** p<0.001
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(Continued)
Table 14. Changes of coliform counts in vegetable salad with different kinds
of rinses during storage
(Log CFU/g)

Storage Storage . Storage time(days)
Ingredient temp. Disinfection F-value
method ) 0 3 5 7
W 2.39° 2.62° 2.65° 294° 141725
3 C 1.42°¢ 1.68™ 1.69% 216 12.433"
A 1.60" 1.48% 1.56% 1.98" 432187
cA? W 2.39° 3.38"4 360% 393" 104.729°
10 C 1.42°¢ 250" 257" 257 72443
A 1.60" 2.19% 2.48" 227C 379154
Onion F-value 7.754" 27.235:* 108.5??:* 55.04}2:*
A 2.39° 2.45°¢ 3.26™ 400 77.324*
3 C 1.42°¢ 2.00" 2.41% 3.15% 46.6717"
A 1.60" 1.624 2.27% 235" 37195
General W 2.39% 253" 4.00" 415 324675
10 C 1.42°¢ 2.38" 3.45™ 367 97.009™"
A 1.60" 2.15% 2.23% 2500 17.9527
F-value 77547 1087137 70.246""  55.742"
W 2.50% 2.88" 3.41™ 387 235482
3 C 1.42° 2.38° 257 253" 2.117
A 1.03" 2.23% 2.48% 260"  1923.209"
CA W 2.50% 3.34" 3.75" 479" 1467.605
10 C 1.42° 2.88% 2.97% 4163 77.143°
A 1.03" 2474 2.90° 326"  81.857"
Red bell F-value 24643 121.469"™"  441.026""  71.159"
pepper W 2.50% 2.97% 353" 3.85  81.416™
3 C 1.42° 253" 2.65 273 2.508
A 1.03" 2.12°¢ 258" 275 309917
General W 2.50% 3.00° 3.66™" 478 151588
10 C 1.42° 2.84°" 3.87 397" 931547
A 1.03" 2.15% 257" 345" 173931
F-value 24643 35832 114.821""° 60.918""

Y W: Immersed in tap water

C @ Immersed in chlorine water made by sodium chloride

A : Immersed in vinegar 2.0%

Y Controlled atmosphere storage :

Except Oy and N 100% condition

¥ Means with the same superscripts in a Column(a~d) are not significantly different from each other at

a=0.05 as determined by Duncan's multiple rage test

Y Means with the same superscripts in a row(A~D) are not significantly different from each other at a

=0.05 as determined by Duncan’s multiple rage test
NS : Not significant, * p<0.05, *x p<0.01, *** p<0.001

_83_



2 F25
Az Aese] FH5E Table 159 e whep 2oh w4 GAFE A

AW &% A Fo £#57h 400 Log CFU/g(ol st =), 315, 33022 1
BE R A12A 6.00v el g om, 2 A el feHe Aol gl

Atk = A 7IZke] Aol wet Fdas FbskE A¥E Rola 9l
H
=

A B A 2o Aaglel HAE kA VIEX o Fokdt 53],
HhE el ARG o] &3 AFelH FEFE AHE F F 10CAN AL
S o 2757612 2 dEHoR F242 (p<0.0]) Ee FAE e
FolA BAEE vAYE £ 10-10°CFU/gel o] 21

BN 2FE ARARY VAT a2 Ho]l @ 4 tia st =

e,
rlI
a2
o
i
o
2
B

fz
=]
)
i&
_EL
)
o
3
3
S,
'\?OO
fo
ofy
ﬁ,J
w
L
—
(«)
@
S|
c
i)
2,
n{kl
=2
riN
=
]
o
o

of = o] Aol Uelo] Hol thE AFe BiAe g

filo

O
ﬁ
ok
e
oX
=y
52

Qolo] W EEsyE 4% A Fo 289, 295 254% el 7+ HX
Abolol = f91 4 91(p<0.001) #Hol7h o, o] FEE wAE kA 7]F
ot WAt A5 AFeA Qoo QA®IF HF 527537 FEO
2 Hag o] Hs A yewow, CAAEY A AY 79 A= AR
exo Auglel 6.00M e FES Uetid 2y dwidel wRow
AGagS W 3CoA 7Y AFL dolm 600w wre] FEel ahglon
10Col AFsAdLe W 7.09, 6.66, 6322 UEFL} wAR 09 5L wd
dtol gl Aol wElst 2T Row AlgdL

53], 747 AR Hojxl 2o FolA 3Cel CAAFH x5 A%o] 403

_84_



ol ek tha A}

=
T

o AR (E

et o, 3CHR Y

T 77 A dERs T

3

10CAM A% =A< o

ok

ok e

Qholl &3

]

=

N

—_
1o

a1 57 &

< o 3CoA9 428, 395 253HT} 10T oA <

U, 9] 6.00 HFFo 2 H A

5.67, 462, 3.805= A

= FAH90d, A

A A

o2}
=

o 23002 A7 3

o] o
A=

3

o
=

2%

e 375, 362, 3172 WA

oA, 2y AR 7|zbo]l ZojHel wel CAAFS EF 6.00 vwte

do

-

o

4

T
N

MAE o

sbete] 6122 Lhebuiol
7.23, 7.04, 5.27=

=
[¢]

<

-
N
<

]

1
R

o
o e 9

o)
=

Fem, 10CelA A 7

)

%3}

2= 0
T =

%

d

_85_



Table 15. Changes of total plate counts in vegetable salad with different
kinds of rinses during storage
(Log CFU/g)

Storage Storage , Storage time(days)
Ingredient temp. Disinfection F-value
method ) 0 3 5 7
W 4.00" 4.33%" 4.64"8 4.80° 55.128"
3 C 3.15% 3.58% 4.00% 3.12™ 72.400°
A 3.30* 3.26% 3.64"™ 405" 145939
CA? W 4.00% 4.43€ 471 486" 123.941"
10 C 3.15% 3.80% 4.01° 4.39% 69.526""
A 3.30* 3.45% 3.82%¢ 407" 303.491°"
L ettuce F-value 2.325 60.742:* 658.21]%‘** 153.30({%‘** »
A 4.00 4.61° 4.78" 5.15 32.030°"
3 C 3.15% 3.66% 453" 497 102.144™
A 3.30* 3.48% 4.06° 4.45% 13.166™"
General W 4.00" 5.42% 557" 6.12% 34.353""
10 C 3.15% 4.38"8 4.64 517 125572
A 3.30" 415" 493" 5.76™ 69.931°*"
F-value 2322 292.868"°  46.048"" 199.256™
W 2.89“ 3.13%° 4.44"8 462 127.381""
3 C 295" 3.84%" 4.15¢ 4.22¢ 119.641""
A 2544 3.23P 342 4.03° 48.655""
CA W 2.89™ 417" 487" 525" 274.835™
10 C 295" 4.18% 5.32P 5.388 13.911°"
A 2544 3.38% 430" 4.26™ 3.367"
Cucumber F-value 91.276:** 185.9716:” 44.87]2:* 8.394*2* »
A% 2.89" 4.38" 4.41" 5.15 43.963""
3 C 295" 4.08% 4.36% 447 11.279°
A 2544 3.61 4.23% 4534 52.476""
General W 2.89 492 6.19™ 7.09*  263.339™"
10 C 295" 453 5.26™ 6.66™  963.423"*
A 2544 3.87% 471" 6.32%  1210.386™
F-value 91.276™"  430.100°" 156.084"" 58.527""

Y W: Immersed in tap water
C @ Immersed in chlorine water made by sodium chloride
A : Immersed in vinegar 2.0%
2 Controlled atmosphere storage : Except O, and Ny 100% condition
Y Means with the same superscripts in a Column(a~d) are not significantly different from each other at
a=0.05 as determined by Duncan’s multiple rage test
Y Means with the same superscripts in a row(A~D) are not significantly different from each other at a
=0.05 as determined by Duncan’s multiple rage test
NS : Not significant, * p<0.05, ** p<0.01, *** p<0.001
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(Continued)

Table 15. Changes of total plate counts in vegetable salad with different

kinds of rinses during storage

(Log CFU/g)

Storage Storage N Storage time(days)
Ingredient temp.  Disinfection F-value
method . 0 3 5 7
(T)
W 3.03° 3.34 378" 4.04° 818.720"""
3 C 2320490 9 55°A0 2.78%" 327 46.667
A 2.30™ 2.36% 3.69" 270 141.836™
cA? W 3.03° 3.40% 3.83° 453" 802.306"
10 C 2320491 3.00°¢ 3.25°" 346" 139585
A 2.30"® 2.60° 2.77% 3.12% 62.604"
Onion F-value 295206 80.675:?** 361.264i** 248.017:**
A 3.03° 3.15" 4.16“ 4.28° 136590
3 C 2320491 287 3.40"" 3950 924,676
A 2.30"® 277" 253" 2.53P 3971
General W 3.03° 353" 407" 5.67°C 1023727
10 C 2.30049% 2.94"¢ 435" 462 993.325"
A 2.30"® 2.59% 2.97% 3.80™ 87.639™
F-value 205.226™"  291.427"" 173.234"" 105.735""
W 3.75% 3.96" 407" 435" 425900
3 C 3.62"" 373" 377 4.05°  1304.177°
A 3.17% 3.23%¢ 3.41% 382" 162.1737
CA W 3.75% 4.00"P 457 477" 333179
10 C 3.62"" 3.85™ 3.987 4.80° 207.927"""
A 317" 3.72%¢ 377 3.92% 206730
Red bell F-value 13.905"  1059.299"" 238513 522292
pepper W 3.75% 465" 5.62° 6.12%  779.806™"
3 C 3.62" 3.43%5¢ 4.30™¢ 5114 106.142°
A 317" 250 3.00°¢ 415 493.270™"
General W 3.75% 4.76" 6.66° 7.23 -
10 C 3.62"" 4.30° 5.12° 7.04 -
A 317" 3.38¢ 4.00° 5.27% -
F-value 13.905""  376.433""  4.420" -

Y W: Immersed in tap water

C @ Immersed in chlorine water made by sodium chloride

A : Immersed in vinegar 2.0%

Y Controlled atmosphere storage :

Except Oy and N 100% condition

¥ Means with the same superscripts in a Column(a~d) are not significantly different from each other at

a=0.05 as determined by Duncan's multiple rage test

Y Means with the same superscripts in a row(A~D) are not significantly different from each other at a

=0.05 as determined by Duncan’s multiple rage test
NS : Not significant, * p<0.05, *x p<0.01, *** p<0.001
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Table 16. Changes of psychrotrophic counts in vegetable salad with
different kinds of rinses during storage
(Log CFU/g)

Storage Storage , Storage time(days)
Ingredient temp. Disinfection F-value
method () 0 3 5 7
W 3.69“49 3.82% 3.56"" 453 254.466™
3 C 258" 3.07 3.32° 421° 68.240"
A 2.45° 3.44° 3.28¢ 3.62° 2.222
CA? W 3.69“49% 3.94"¢ 463" 450" 877.243""
10 C 258" 3.42% 3.39% 3.96% 44.456"*
A 2.45° 3.59% 3.26% 3.81%  64.220°
Lettuce F-value 329.0523:; 61.100:* 631 .861“* 20.583*:* _
W 3.69" 4.36° 4.15° 6.12" 112.371°
3 C 258" 3.15" 3.62% 453 51.794"
A 2.45° 3.38% 3.66% 377 54.891°**
General W 3.69“9% 533" 5.62% 644 161.038"™
10 C 258" 4.12% 493" 573 7915575
A 2.45° 4.24°8 4.49°¢ 5.33% 48.292"**
F-value 329.058" 144408  113.949"  172.012""
W 264" 4.40°° 5.34% 421" 955767
3 C 277 3.62¢ 3.38° 3.67° 65.723"*
A 247" 3.62% 3.42°¢ 3.33® 44.153"*
CA W 2648 5.35% 5.37% 569" 1411727
10 C 277" 4548 4.82"* 5.33¢ 11.445°
A 247" 4.08"¢ 455" 470" 394.618"""
Cucumber F-value 78.976:* 61.009;** 641 07173 3571 .66?*** _
A% 2.64° 4.48° 6.09" 6.80% 363.924°
3 C 277 3.69% 5620 5.88%  353.601°""
A 247 3.66% 559% 5727 3204.4017
General W 2,640 5.11% 6.23" 6.81% 348679
10 C 277 4.65™ 5.61% 6.06™  1953.831"
A 247" 447" 511" 6.12%  214.482"
F-value 78.976™" 128547 245177 208.768"

Y W: Immersed in tap water
C @ Immersed in chlorine water made by sodium chloride
A : Immersed in vinegar 2.0%
2 Controlled atmosphere storage : Except O, and Ny 100% condition
Y Means with the same superscripts in a Column(a~d) are not significantly different from each other at
a=0.05 as determined by Duncan’s multiple rage test
Y Means with the same superscripts in a row(A~D) are not significantly different from each other at a
=0.05 as determined by Duncan’s multiple rage test
NS : Not significant, * p<0.05, ** p<0.01, *** p<0.001
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(Continued)
Table 16. Changes of psychrotrophic counts in vegetable salad with
different kinds of rinses during storage
(Log CFU/g)

Storage Storage . Storage time(days)
Ingredient temp. Disinfection F-value
method ) 0 3 5 7
W 31509 373" 428" 450™"  262.091"
3 C 2.38" 3504 4.02% 457° 77,6127
A 2.43" 2.96% 415" 439" 45.620"
cA? W 3.15PYY 4400 4.96™ 4.84" 64.240"
10 C 2.38" 3.39¢ 3.88%* 4.46"8 12.210°
A 2.43" 359" 425" 4.84° 239.473"""
Onion F-value 25.06\(1):::)* 32.376;2** 180.407i** 22.091;**
W 3.15%" 4.45" 4.14“ 457" 283.879"
3 C 2.38" 4.30% 452 450%¢ 22349
A 2.43" 4.38% 47204 4714 61.272"
General W 3159 470" 498" 5097 428.837
10 C 2.38" 3.69"* 4.14°5¢ 4.76° 15.238"
A 2.43" 3.15% 408" 462 51.990"
F-value 25.060"" 155716 57.141"" 2945536
W 3.71 453 4.05"" 414" 346.231°"
3 C 256" 3.09° 3.81* 3697 1123157
A 2.43%¢ 3.12°48 3.414 3.47% 8.815"
CA W 3.71¢ 317" 469" 453 683263
10 C 256" 3.07" 3.88* 440 118.021°
A 2.43%¢ 2.58% 3.72% 435" 34.860™
Red bell F-value 8827  621.877"" 295208""  18.692""
pepper W 3.71% 4.60°" 4.23% 5.12% 59.041°"
3 C 256" 3.85" 3.78% 4.85" 32.470"
A 2.43%¢ 3.60% 3.15% 451" 64.242"
General W 3.71¢ 4.82" 4.00" 6.00"*  1464.779™
10 C 256" 459" 3.38" 543" 2631617
A 2.43%¢ 3.59% 3.58% 5114 1182917
F-value 8827 35652 38.904™°  148.625""

Y W: Immersed in tap water
C @ Immersed in chlorine water made by sodium chloride
A @ Immersed in vinegar 2.0%
Y Controlled atmosphere storage : Except Os and Ns 100% condition
¥ Means with the same superscripts in a Column(a~d) are not significantly different from each other at
a=0.05 as determined by Duncan's multiple rage test
Y Means with the same superscripts in a row(A~D) are not significantly different from each other at a
=0.05 as determined by Duncan’s multiple rage test
NS : Not significant, * p<0.05, *x p<0.01, *** p<0.001
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Table 17. Changes of coliform counts in spinach-geotjeori with different
kinds of rinses during storage
(Log CFU/g)

Storage Storage Storage time(days)
Ingredient temp. Disinfection" F-value
method ) 0 3 5 7
W 4.69™ 470" 4.82° 497 720.054™"
3 C 377 3.73% 4.44° 475%  302.868""
A 3.12% 3537 412%¢  438%F  8205"
CA W 4.69™ 4.89° 492" 5524 38,074
10 C 377 3.75° 455 5.10°" 1285724
A 3.12% 345 4.12% 589  364.208™"
Soimach F-value 4355° 40956  35.246™° 35.246™
binac w 469°F A7 497" 578 26101
3 C 377 4.05™ 458% 538 156553
A 3.12% 3.87%" 414" 506 32776
General W 4.69™ 4.83"° 571 614 158.386™"
10 C 377 4.15% 4.81°¢ 544" 254,188
A 3.12% 4.00°¢ 457 5214 192,641
F-value 4355° 38557 160.043"° 87.219°
W 200" 258 1.63°¢ 0 58961717
3 C 1.30° 3.47% 1.31°% 0°¢  3531.258™
A 1.00"" 256 1.09% 09 324.819™"
CcA? W 200" 2.65% 1.58" 1.00° 2884773
10 C 1.30° 3.58 1.34% 0 2018161
A 1.00"" 254" 1.15™ 0% 298.460"""
Garii F-value 398.251"" 52.581°"  25.776™" 42727
Tl *
are W 2000 455T  244® 230" 19544
3 C 1.30° 4.38%" 2.30% 1.84"°  310.828"""
A 1.00"® 3.68% 1.66°¢ 1.38% 57474
General W 200" 470" 2.65" 229" 11770
10 C 1.30° 507" 1.97° 173" 2947417
A 1.00"" 483" 1.57°¢ 1.06° 1075717
F-value 398.251"" 32.338°"  13.742"" 50.281"""

Y W: Immersed in tap water
C @ Immersed in chlorine water made by sodium chloride
A @ Immersed in vinegar 2.0%
Y Controlled atmosphere storage : Except Os and Ns 100% condition
¥ Means with the same superscripts in a Column(a~d) are not significantly different from each other at
a=0.05 as determined by Duncan’'s multiple rage test
Y Means with the same superscripts in a row(A~D) are not significantly different from each other at a
=0.05 as determined by Duncan’s multiple rage test
NS : Not significant, * p<0.05, *x p<0.01, *** p<0.001
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(Continued)
Table 17. Changes of coliform counts in spinach-geotjeori with different

kinds of rinses during storage
(Log CFU/g)

Storage Storage . Storage time(days)
Ingredient temp. Disinfection F-value
method ) 0 3 5 7
W 2.39° 2.62° 2.65° 294° 141725
3 C 1.42°¢ 1.68™ 1.69% 216 12.433"
A 1.60" 1.48® 1.56% 1.98" 432187
cA? W 2.39° 3.38"4 360% 393" 104.729°
10 C 1.42°¢ 250" 257" 257 72443
A 1.60" 2.19™ 2.48" 227C 379154
Onion F-value 7754 27.235:* 108.5??:* 55.04}2:*
W 2.39° 2,45 3.26™ 400 77.324*
3 C 1.42°¢ 2.00" 2.41% 3.15% 46.6717"
A 1.60" 1.624 2.27% 235" 37195
General W 2.39% 253" 4.00" 415 324675
10 C 1.42°¢ 2.38" 3.45™ 367 97.009™"
A 1.60" 2.15™ 2.23% 2500 17.9527
F-value 77547 108713 70.246""  55.742"
W 258" 2.82% 3.04"" 356 9519™
3 C 2.46"* 255 3.66™ 370" 53.0377
A 2.95% 2.82" 3.23% 3.88" 56108
CA W 258" 3.36% 3.52% 492"*  1253.385™
10 C 2.46"* 2.80"" 3.88" 3.94% 11.163™
A 2.95% 3.09" 3.00" 3.02"% 65036
Leek F-value 75.13?;** 53.543;** 242.02:1*** 16.193::*
A% 258" 3.07 462" 4.64% 25075
3 C 2.46"* 3.03" 416 462%  29.402°
A 2.95% 317 3.24 377" 689.039™
General W 258" 3.76° 4.92% 556" 1496.397°
10 C 2.46™ 3.12" 450™ 580" 447.008™
A 2.95% 3.58° 438" 481" 772.436™
F-value 75.136"7  61.882""  61.882"" 1445257

Y W: Immersed in tap water
C @ Immersed in chlorine water made by sodium chloride
A @ Immersed in vinegar 2.0%
Y Controlled atmosphere storage : Except Os and Ns 100% condition
¥ Means with the same superscripts in a Column(a~d) are not significantly different from each other at
a=0.05 as determined by Duncan's multiple rage test
Y Means with the same superscripts in a row(A~D) are not significantly different from each other at a
=0.05 as determined by Duncan’s multiple rage test
NS : Not significant, * p<0.05, *x p<0.01, *** p<0.001
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Table 18. Changes of total plate counts in spinach-geotjeori with different
kinds of rinses during storage
(Log CFU/g)

Storage Storage , Storage time(days)
Ingredient temp. Disinfection F-value
method . 0 3 5 7
(T)
W 6.23* 6.41% 6.53" 6.85 786.171""
3 C 524 5.77% 597 651" 1210.2447
A 5.13% 553% 5.58% 579 100.300"*
CA? W 6.23 6.41% 6.61"" 691" 568717
10 C 524 6.05"" 5.77% 6.00°°  151.359™
A 5.13% 5.58% 5.620% 594 219.944™
Spinach F-value 22.238:‘* 150,285C*** 28.426;** 46,44]2:““ _
W 6.23% 6.69° 7.38° 7.90™ 900.093"
3 C 524 553" 5.96% 6.45°% 135498
A 5.13% 5.90° 5.68% 6.24" 23.489"""
General W 6.23* 6.49% 7.58% 8.23 -
10 C 524" 6.32° 6.78"" 755 172217
A 5.13% 6.31 6.75™ 7.06% 33.954"""
F-value 22.238""  21.724" 183586 -
W 2.39°89% 3.23" 251 1.42°°  169.688"""
3 C 2.01% 2.53% 1.62 1.23P 431429
A 216" 2.15% 1.34%%¢ .01 138.819""
CA W 2.39°894 3.31" 2.84"° 2.48C  907.501%"
10 C 2.01" 3477 2.35% 1.38°  551.856™
A 216" 2.15% 1.39% 1.13% 1798285
Gartic F-value 13.7&1?;;‘: 368.5%1‘;** 252.08]21:” 33.4862** _
W 2.39 3.53" 2.92" 2.44° 44.093"*
3 C 201 323" 273 147 303.230™
A 216" 243 1.73% 1.00% 118434
General W 2.39°894 3.73* 277" 2.48% 39.118™
10 C 201 3.86" 258" 1.84°° 134637
A 216" 3.38% 2.62% 1.30°¢ 12.768"
F-value 13.716™" 75788 11914 195119

Y W: Immersed in tap water
C @ Immersed in chlorine water made by sodium chloride
A @ Immersed in vinegar 2.0%
Y Controlled atmosphere storage : Except Os and Ns 100% condition
¥ Means with the same superscripts in a Column(a~d) are not significantly different from each other at
a=0.05 as determined by Duncan’'s multiple rage test
Y Means with the same superscripts in a row(A~D) are not significantly different from each other at a
=0.05 as determined by Duncan’s multiple rage test
NS : Not significant, * p<0.05, *x p<0.01, *** p<0.001
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(Continued)
(Log CFU/g)

Storage Storage Storage time(days)
Ingredient temp. Disinfection" F-value
method ) 0 3 5 7
W 3.03° 3.34° 3.78% 4.04° 818.720""
3 C 2.320A319 2558 2.78% 32748 46.667"
A 2.30"" 2.36% 3.69% 2.70% 141.836™"
CA? W 3.03° 3.40 3.83 453 802.306™"
10 C 2.320A319 3.00° 3.25" 3.46" 139.585™
A 2.30"" 2.60° 2.77% 3124 62.604"
oni F-value 205.226%% 80.675%%% 361.264%%% 248.017#%%*
non w 3.03° 315" 416 4285 1365907
3 C 2.320A319 287" 3.40°" 3.957 924.676™"
A 2.30"" 277N 2.53"P 25348 3.971°
General W 3.03° 353" 4.07** 5.67C 1023727
10 C 2.320A319 2.94"¢ 4.35® 462 993.325™""
A 2.30"" 2.59% 2.97% 3.80"" 87.639""
F-value 205.226™"  291.427""  173.234""  105.735"
W 3.97* 4.89" 5.03% 5..46% 19.208™
3 C 355" 4.68™8 477598 479 27,615
A 3.75"* 3.92% 4.15% 443" 151.679™
CA W 3.97** 4.38°* 459 5.96" 19.867°"
10 C 3.55" 3.65"" 3.79¢ 415" 216.489"™"
A 3.75"* 3.95% 4028 4.10° 186.930™
Lodk F-value 6.545" 80.312"" 1.980 121.680°"
ee 5 N "
W 3.97*4 476 5968 5.66™ 4.367
3 C 355" 3.75% 411 4.66%¢ 196.866"
A 3.75"* 430" 4584 5.19° 30.526™"
General W 3.97*4 461" 651 675" 33.904"
10 C 355" 438" 5.21° 5.59° 228.772""*
A 3.75" 4.30"8 4.89°M 5388 142.184"
F-value 6.545" 82798 358.854""  540.947"

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 O» and Ny 100% condition
Y Means with the same superscripts in a Column(a~d) are not significantly different from each other at
a=0.05 as determined by Duncan’'s multiple rage test
Y Means with the same superscripts in a row(A~D) are not significantly different from each other at a
=0.05 as determined by Duncan’'s multiple rage test
NS : Not significant, * p<0.05, ** p<0.01, *** p<0.001
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Table 19. Changes of psychrotrophic counts

different kinds of rinses during storage

in spinach-geotjeori

with

(Log CFU/g)

Storage Storage N Storage time(day)
Ingredient temp. Disinfection F-value
method ) 0 3 5 7
W 54148 5.43"P 6.07* 6.12°¢ 4519
3 C 3.954" 5.45™4 5.00% 5.88% 84.213""
A 3524 4.49" 4.97% 553 32,584
CA? W 541" 5.24° 5.24° 6.43° A72
10 C 3.954" 5.66™* 5.69% 6.14° 58.433""
A 3524 5504 5.65% 6.14% 132.706™
Spinach F-value 105.735** 9.322‘:** 429.480°  60.685""
W 5.41° 5.88" 6.13° 6.26 2.221
3 C 3.954" 450" 5.38% 6.15 * 30.076""
A 3524 453 5.38% 592 ° 69.951°*"
General W 541" 6.01° 6.33 7.98 -
10 C 3.954" 4.38° 5.91° 7.03 -
A 3524 442" 5.05% 6.26" 112137
F-value 105735 3445917 477.192"° -
W 2,309 351" 2.38"P 153 3397.372"*
3 C 2.65% 3.15% 2.00%" 1.65°¢ 87.252"
A 2.02°4 2584 1.09 0.00¢ 1670509
CA W 2,309 3.60™" 2.30% 156®  5546.840™
10 C 2.65% 3.38 1.25° 1.09°  1818.164""
A 2.02°4 2.73% 1.50 1100 1049.817"*
Gartic F-value 481.18\?;:* 261.90]?:“ 83.277;** 30.044;** }
W 2.30% 2.41° 2.10° 2.45° 2065.317"""
3 C 2,657 2.38% 2.24%¢ 238" 1186.209"
A 2.02°4 2.15%¢ 1.30%" 1.30 373.885™"
General W 2,309 2.15% 2,427 2.15¢  1106.984"*
10 C 2654 2.667 1.92 1.23% 280.915"""
A 2.02°4 2.381¢ 2.38%" 1.30" 238.529""
F-value 481.186™"  214.081"" 24.145™"  239.011""

Y W: Immersed in tap water

C @ Immersed in chlorine water made by sodium chloride

A : Immersed in vinegar 2.0%

Y Controlled atmosphere storage : Except Os and Ns 100% condition

¥ Means with the same superscripts in a Column(a~d) are not significantly different from each other at

a=0.05 as determined by Duncan’'s multiple rage test

Y Means with the same superscripts in a row(A~D) are not significantly different from each other at a

=0.05 as determined by Duncan’s multiple rage test
NS : Not significant, * p<0.05, *x p<0.01, *** p<0.001
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(Continued)
Table 19. Changes of psychrotrophic counts in spinach—geotjeori Wwith
different kinds of rinses during storage

(Log CFU/g)

Storage Storage Storage time(days)
Ingredient temp. Disinfection" F-value
method ) 0 3 5 7
W 3'15r'l)3)4) 3'73?)A 4'28?)(,‘ 4'5()&?)}5 262091***
3 C 2.38" 350" 4.02% 457° 776127
A 243" 2.96% 4.15" 439" 45,620
cA? W 3.15P% 4.42%4 4.96™ 4.84"° 64.240""
10 C 2.38%" 3.39°%¢ 3.88 4.46™ 12.210™"
A 243" 359" 425" 4.84° 239.473""
oni F-value 25.060% %%  32.376%%% 180.407#x% 22.091%%x%
non W 31590 445" 4144 457 283879
3 C 2.38%" 4.30% 452® 450%¢ 22.349""
A 243" 4.38% 4.720A 4714 61.272""
General W 315097 4704 4.98°" 5.09°" 428.837"
10 C 2.38" 369" 4.14°5¢ 476 15.238°"
A 243" 3.15% 4.08"® 4.62% 51.990""
F-value 25.060"°  155.716""  57.1417"° 2945536
W 353" 4.01"* 430" 4.63" 32.843"
3 C 3.2204 353 4.02°¢ 4.42%  308.154™
A 3.60™* 4.38% 447" 475" 2775.007°
CA W 353" 353" 4.90" 550™¢ 983543
10 C 3.22 350" 453" 486" 239.730™
A 3.60™* 4.23B° 457" 4.66™° 682017
ook F-value 1360.875™ 65506 331677 337117
ee w 353" 4347 5.47° 548" 16965
3 C 3220 4.24% 5.01%" 5.17¢ 233.501"""
A 3.60“* 4.00° 445" 526" 1400.377°
General W 353" 473" 5.52 650" 515.687""
10 C 3.22% 5.47% 5.21"° 5.80" 19.340™"
A 3.60“* 511% 5.38" 5.91°¢ 635.496™"
F-value 1360.875"  36.156""  23.647°"  1091.065""

Y W: Immersed in tap water
C @ Immersed in chlorine water made by sodium chloride
A @ Immersed in vinegar 2.0%
Y Controlled atmosphere storage : Except Os and Ns 100% condition
¥ Means with the same superscripts in a Column(a~d) are not significantly different from each other at
a=0.05 as determined by Duncan's multiple rage test
Y Means with the same superscripts in a row(A~D) are not significantly different from each other at a
=0.05 as determined by Duncan’s multiple rage test
NS : Not significant, * p<0.05, *x p<0.01, *** p<0.001

- 103 -



s
T

H o

=

1(p<0.001) =}

DR

ol

A

o
|

AFolx= 3CelA 643, 6.71,
21 (p<0.001)

S|
S

g]

[e]

-

bole

471, 5.86, 5.29% & 2]

-

Table 200 e o] A 2}

3.71, 4.57, 4.57=

-

R

[e]

R

BIOE!

H=

6.29, 7.00, 7.867 10T ol A

gk 2y o

ol A

1) o1&

§ 4 A

-

R

1) A2
A
7.8601 2L 2.1, 10°C ol A

-

ol

Hr
4

-
¥

—_

<

Ao Qe

=

R

o AA 7 = T}

ZFE ATk 28 10°C ol A

]

of 8.0°o 2 7}

g =

<
T

—

X

o
ﬁo
W

3

R

o
L

-3 5}

1=

°]
Aol A &} o] A A7 zko] Ao] Aol wet

RELY

o] A717] o] At

ke
R =
]

2
=

P
AN

(2)

& 7d A
[e)

g]

o

sheich.

393 AH 5dA H=

G

OX]

TF

S
=

A
AN

1

pus

14 %

A
A

H3k7E §lol

- 104 -

Table 213} 7t}
7 9]

o

-

R

[e]

Fl =

Fem, 1 A

¢}

1 9o =

o
R



oA el web fo] Al 2ol (p<0.01, p<0.00D)E W oIFi e, 53,
AF 599 Frd A Ho od AN AL 3572 AHF Be 1A
=5 of

ar,
A Hold AL 4005 YERW O] {94 (p<0.001) o= vt

o) A& ATG I MGl AFaA A 7)zte] wel Mo Wl Ao

iih)

U CAAAZRY AirA g (durz el dEAd)dd F7F Fo] vk Bt
2}

(3) A
WAjel kel Table 220 YRR WA, GAFE £5S HAL 1)
719 AR g e A5z Prh Hded oAe Aol

, 3CoANAM CAAAS dlo] 3o At Fo= 70002 +

Lo
[-4 U
P
L
32
_Q ol
Jm
o

AR (P<0.001) T7HE HolFolom, ozl A% Tl da37E Adstis

Aow FAAAYG. EF daH Be ol AwAd Fol @ FE f
o F oAt AW A4 7|kl dojPol weh ALH Fa AFE Hol F
oAt

4) o

Table 23¢& A A=) vho] tjd Brholth, YWA oz o] FHE 4%
0 VRO AFHAL W AF /17 Al wE we] Wik Dolw

o FoAelx gt a8y CAAZE ol &8t AF sidle W &% A

ok
L

Fol= 543, 557, 75701 o, A 3do] HAS W FEFE AHIT AF

4

of 3TColA 743, 10ColA 7142 #9749 (p<0.01) 7S et ed, o
2R A5 AFdE 3TCHdA 686, 10CAA 743202 fFofAd F7t

- 105 -



LR 2T

o oltE A% Y F AR

=

=

(p<0.05)

_EH

oj
il
G
oW

R

Th
Njo

B
22

d, CAA 7S] 4% Aldeo] Al

-

AR

[e3]

Table 24°] e

-

L

ol

9

(5) 2%
2zl o

el
o0
T
pr

—_
o

4

~o

.

KR

o

R

u 4.71,

[e]

=

544 =3

A
714, 7.14, 7295

ol gy

=
g, 10C2 AZ3& wre 3C

oj =
AR

B

=

=

ol

A

=€
L

Lol uwhebA

<

<t

z

7hE A
4435 2 {949 (p<001) 74

A

:
!

AyE
JO
’

1

<)
pul

oA A

s

T

G

N

o)

= W Fo A (p<0.00l) o= =

sl

A

7F =] L

]

)
JO

g, A% 717ko] ZojHel uwet

PN
e =
=
Py

(o3

Table 250 HERU

1

R

Aol = 34 A 80002 7MY =2
VNEE

259

3T

A ol =

o]
=

78601 o, A 7

—_
o

M
X
o
ﬁo

7}
Al

[e}

]

RyZ

HA

o

O 2~
T

o 657, 6.71, 7.86° =

<
T

e

Aol Ao} 7ol
A]

o
[¢]

Eﬂy —}]:%

==

- 106 -

oj =
AR

B

=

=

ol

A

-
R

A 729, 10CoA 7.142 e} A

A7 exol uperr



25 A%ol FoA(p<0.00l)o® o] HriHNoH, A 39 5dA =

A dEoR 3Ce AFeAE W FEF AHY AF 6.71, 6.000] 3

U, 10Tl AgaaS w 4.86, 4142 #9430 (p<0.001) o] & ®o] FAT}
F A% Aol dubd AEo] o AR s wol HULH

om 3CoAMeE A% 749714 70002 =4 FrlEdt. o] Axpz 1 Fo

wol B5A WANNE mEo] A Anth ALoN AgeE Ao &

- 107 -



Table 20. Sensory characteristics of vegetable salad with different rinses

during storage - Appearance

Storage Storage Storage time(days)
temp. Disinfection" F-value
method ) 0 3 5 7
W 6.86 7.29 7.14 6.71" 400
3 C 7.14 7.29 7.00 7.29 200
A 8.00 7.71 7.29 7.71° 1.759
CA” W 6.86 7.29 7.00 6.29° 937
10 C 7.14 6.86 6.86 7.14° 296
A 8.00% 7.29" 7.14° 77148 3.370"
F-value 1.287 1.157 404 3.674"
W 6.86 6.29" 6.43" 6.43 288
3 C 7.14 7.00” 6.71 6.00 1.949
A 8.00 7.86 7.86 7.00 2562
General W 6.86" 471948 3.71% N.A 5.727"
10 C 7.14% 5.86°A8 457 N.A 2.366
A 8.00* 5.29° 457 N.A 6.017"
F-value 1.287 6.600" 7.360"" 771

Y W: Immersed in tap water
C @ Immersed in chlorine water made by sodium chloride
A : Immersed in vinegar 2.0%
2 Controlled atmosphere storage : Except O, and Ny 100% condition
Y Means with the same superscripts in a Column(a~d) are not significantly different from each other at
a=0.05 as determined by Duncan’'s multiple rage test
Y Means with the same superscripts in a row(A~D) are not significantly different from each other at a
=0.05 as determined by Duncan’'s multiple rage test
NS : Not significant, * p<0.05, ** p<0.01, *** p<0.001

N.A : Not Attained
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Fig 4. Sensory characteristics of vegetable salad with different rinses during controlled
atmospheres storage — Appearance

(Continued)
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Fig 4. Sensory characteristics of vegetable salad with different rinses during general
storage — Appearance
3C W : Immersed in tap water
3C C : Immersed in chlorine water made by sodium chloride
3C A : Immersed in vinegar 2.0%
10C W : Immersed in tap water
10C C : Immersed in chlorine water made by sodium chloride

10C A : Immersed in vinegar 2.0%
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Table 21. Sensory characteristics of vegetable salad with different rinses

during storage - Discoloration

Storage Storage Storage time(dasy)
temp. Disinfection" F-value
method . 0 3 5 7
()
W 7.29 7.14 6.86 6.71 1.081
3 C 7.14 7.14 6.86 7.14 197
A 757 7.29 7.14 757 794
CA” W 7.29 7.14 6.71 6.71 1.308
10 C 7.14 7.00 6.86 7.00 116
A 757 6.86 6.86 7.43 2.594
F-value 343 201 281 2.452
W 7.29 6.43" 6.00 5.86 1.335
3 C 7.14 7.00% 7.29° 6.00 2.817
A 757 757 7.43° 6.86 1.943
General w 7.29* 486" 357 N.A 11761
10 C 7.14% 6.00" 4,00 N.A 5.447"
A 757 6.00"* 5.43" N.A 2.150
F-value 343 4.226™ 7776 518

Y W: Immersed in tap water

C @ Immersed in chlorine water made by sodium chloride

A : Immersed in vinegar 2.0%
2 Controlled atmosphere storage : Except O, and Ny 100% condition
Y Means with the same superscripts in a Column(a~d) are not significantly different from each
other at a=0.05 as determined by Duncan’s multiple rage test

Means with the same superscripts in a row(A~D) are not significantly different from each
other at a=0.05 as determined by Duncan’'s multiple rage test
NS : Not significant, * p<0.05, ** p<0.01, *** p<0.001

N.A : Not Attained
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Fig 5. Sensory characteristics of vegetable salad with different rinses during controlled
atmospheres storage — Discoloration
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Fig 5. Sensory characteristics of vegetable salad with different rinses during general
storage — Discoloration
3C W : Immersed in tap water
3C C : Immersed in chlorine water made by sodium chloride
3C A : Immersed in vinegar 2.0%
10C W : Immersed in tap water
10C C : Immersed in chlorine water made by sodium chloride

10C A : Immersed in vinegar 2.0%
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Table 22. Sensory characteristics of vegetable salad with different rinses

during storage - Smell

Storage Storage Storage time(days)
temp. Disinfection” F-value
method ) 0 3 5 7
W 6.00 7.29 714" 6.29" 2.117
3 C 5.71° 7.00% 7.294 6.71°48 7639
A 7.00 7.14 7.43° 7.29° 357
CA” W 6.00 6.86 6.29° 5.86° 991
10 C 5.71 6.71 657 6.43> 2.698
A 7.00%° 7.43% 7.00°4° 7.00° 491
F-value 1.297 887 3.215° 5187
W 6.00 6.14 5717 557 301
3 C 571 6.86™ 5.86” 571 2754
A 7.00*" 7711 6.43" 6.00" 3.682"
General W 6.00 5.71 471" N.A 806
10 C 571 657" 5.86” N.A 1.673
A 7.00 6.71% 6.57" N.A 121
F-value 1.297 2.795" 2.478° 179

Y W: Immersed in tap water

C @ Immersed in chlorine water made by sodium chloride

A : Immersed in vinegar 2.0%
2 Controlled atmosphere storage : Except O, and Ny 100% condition
Y Means with the same superscripts in a Column(a~d) are not significantly different from each
other at a=0.05 as determined by Duncan’s multiple rage test

Means with the same superscripts in a row(A~D) are not significantly different from each
other at a=0.05 as determined by Duncan’'s multiple rage test
NS : Not significant, * p<0.05, ** p<0.01, *** p<0.001
N.A @ Not Attained

- 112 -



8 L

——3C W
[ X —8—3C C

X X

N : \ —a—3C A
5| —|-10C W

—X—10TC C
4 |

—— 10C A
3

0 3 5 7
Storage time(days)

Fig 6. Sensory characteristics of vegetable salad with different rinses during controlled
atmospheres storage — Smell

(Continued)
9 -
8 .
——3C W
7T —8—3C C
| . .
6 X X—op 3CA
5| —-10C W
—X—10TC C
4
—— 10T A
3
0 3 5 7
Storage time(days)

Fig 6. Sensory characteristics of vegetable salad with different rinses during general
storage — Smell

3T W : Immersed in tap water

3C C : Immersed in chlorine water made by sodium chloride

3T A : Immersed in vinegar 2.0%

10C W : Immersed in tap water

10C C : Immersed in chlorine water made by sodium chloride

10C A : Immersed in vinegar 2.0%
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Table 23. Sensory characteristics of vegetable salad

with different rinses

during storage - Taste

Storage Storage Storage time(days)
temp. Disinfection” F-value
method ) 0 3 5 7
W 5.43" 7.43% 657" 6.14°%¢ 58717
3 C 557" 6.86" 6.86" 6.00°" 3.574"
A 757 7.29 7.00 7.43° 1.458
CA” W 5.43" 714" 6.43" 6.20" 4694
10 C 557 7.43% 6.574° 6.00°¢ 6.317"
A 757 7.2948 6.86" 74348 2.074
F-value 5.755" 729 1.137 10.259°
W 543 5.86™ 5.86" 5.14° 465
3 C 557" 6.14> 6.437 6577 1.369
A 757 757 7.71¢ 7.14° 400
General W 5.43" 4.43° 4.29° N.A 1.475
10 C 557" 5.14 557" N.A 266
A 757 6.29” 6.86™ N.A 1.646
F-value 5.755" 8.656" 6.454"" 2.989°

Y W: Immersed in tap water

C @ Immersed in chlorine water made by sodium chloride

A : Immersed in vinegar 2.0%

2 Controlled atmosphere storage

3)

Except Oy and Ny 100% condition

Means with the same superscripts in a Column(a~d) are not significantly different from each

other at a=0.05 as determined by Duncan’s multiple rage test

Means with the same superscripts

in a row(A~D) are not significantly different from each

other at a=0.05 as determined by Duncan’'s multiple rage test

NS : Not significant, * p<0.05, ** p<0.01, *** p<0.001

N.A : Not Attained
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Fig 7. Sensory characteristics of vegetable salad with different rinses during general
storage — Taste
3C W : Immersed in tap water
3C C : Immersed in chlorine water made by sodium chloride
3C A : Immersed in vinegar 2.0%
10C W : Immersed in tap water
10C C : Immersed in chlorine water made by sodium chloride

10C A : Immersed in vinegar 2.0%
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Table 24. Sensory characteristics of vegetable salad with different rinses

during storage - Texture

Storage Storage Storage time(days)
temp. Disinfection" F-value
method . 0 3 5 7
(T)
W 7.14 7.43 6.86 7.00 427
3 C 7.14 7.29 6.71 7.00 565
A 7.29 7.43 7.14 7.14 212
CA” W 7.14 7.29 6.86 6.86 321
10 C 7.14 6.86 6.57 7.00 515
A 7.29 7.14 7.00 7.14 133
F-value 020 971 1.059 119
W 7.14 6.717 5.00 5.29 2.747
3 C 7.14 6.86” 6577 6.43 480
A 7.29%" 8.00°* 7.00“%" 6.29" 4.055"
General W 7.14% 471% 4.43% N.A 5.190"
10 C 7.14 5.71% 657" N.A 1.079
A 7.29 6.71° 6.71 N.A 214
F-value 020 6.498" 3.430° 471

Y W: Immersed in tap water

C @ Immersed in chlorine water made by sodium chloride

A : Immersed in vinegar 2.0%
2 Controlled atmosphere storage : Except O, and Ny 100% condition
Y Means with the same superscripts in a Column(a~d) are not significantly different from each
other at a=0.05 as determined by Duncan’s multiple rage test

Means with the same superscripts in a row(A~D) are not significantly different from each
other at a=0.05 as determined by Duncan’'s multiple rage test
NS : Not significant, * p<0.05, ** p<0.01, *** p<0.001
N.A @ Not Attained
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Fig 8 . Sensory characteristics of vegetable salad with different rinses during general
storage — Texture
3C W : Immersed in tap water
3C C : Immersed in chlorine water made by sodium chloride
3C A : Immersed in vinegar 2.0%
10C W : Immersed in tap water
10C C : Immersed in chlorine water made by sodium chloride

10C A : Immersed in vinegar 2.0%
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Table 25. Sensory characteristics of vegetable salad with different rinses

during storage - Overall acceptance

Storage Storage Storage time(days)
temp. Disinfection" F-value
method ) 0 3 5 7
W 657" 7.29" 671" 657" 3.091°
3 C 6.71" 6.86 7.14 6.71 649
A 7.36° 7.29 7.14 7.29 1.595
CA” W 657" 7.14 6.71 6.57 1.265
10 C 6.71" 7.14 6.86 6.57 1.129
A 7.36° 7.29 7.00 7.14 2.128
F-value 8.343"" 417 633 2.027
W 6.57" 6.71° 6.00 5.86 1.351
3 C 6.71 6.71° 657" 657 040
A 7.86° 7.86° 7.71° 7.00 1.868
General W 657" 4.86" 4.14% N.A 7.091°
10 C 6.71° 6.14™ 5.43 N.A 2.351
A 7.86" 6.43" 6.57" N.A 2.421
F-value 8.343"" 6.448"" 7.190°" 845

Y W: Immersed in tap water

C @ Immersed in chlorine water made by sodium chloride

A : Immersed in vinegar 2.0%
2 Controlled atmosphere storage : Except O, and Ny 100% condition
Y Means with the same superscripts in a Column(a~d) are not significantly different from each
other at a=0.05 as determined by Duncan’s multiple rage test

Means with the same superscripts in a row(A~D) are not significantly different from each
other at a=0.05 as determined by Duncan’'s multiple rage test
NS : Not significant, * p<0.05, ** p<0.01, *** p<0.001
N.A @ Not Attained
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Fig 9. Sensory characteristics of vegetable salad with different rinses during general
storage — Overall acceptance
3C W : Immersed in tap water
3C C : Immersed in chlorine water made by sodium chloride
3C A : Immersed in vinegar 2.0%
10C W : Immersed in tap water
10C C : Immersed in chlorine water made by sodium chloride

10C A : Immersed in vinegar 2.0%
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Table 26. Sensory characteristics of spinach-geotjeori with different rinses

during storage — Appearance

Storage Storage Storage time(days)
temp. Disinfection" F-value
method . 0 3 5 7
(T)
W 757 7.14 6.86 6.71° 1.424
3 C 7.43 7.00 6.71 7.14 531
A 7.71 7.86 7.00 757 1.317
CA” W 757" 7.14"° 657" 5.86° 7.043""
10 C 7.43 7.00 6.43 6.29" 2.485
A 7.71 7.71 7.29 7.43° 386
F-value .099 1.791 1,585 3.000°"
W 757" 643" 543" 571" 4.430°
3 C 743 7.14” 6.14 7.00° 2.647
A 7.71 7.71° 7.71° 7.29° 391
General W 757" 514" 529" 4711* 6.107"
10 C 7.43% 5.86" 543" 5.14% 5.990°
A 771 6.14™ 7.00” 6.14" 2.055
F-value .099 4207 4.223" 5.891"

Y W: Immersed in tap water

C @ Immersed in chlorine water made by sodium chloride

A : Immersed in vinegar 2.0%
2 Controlled atmosphere storage : Except O, and Ny 100% condition
Y Means with the same superscripts in a Column(a~d) are not significantly different from each
other at a=0.05 as determined by Duncan’s multiple rage test

Means with the same superscripts in a row(A~D) are not significantly different from each

other at a=0.05 as determined by Duncan’'s multiple rage test

NS : Not significant, * p<0.05, ** p<0.01, *** p<0.001
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Fig 10. Sensory characteristics of spinach—geotjeori with different rinses during
controlled atmospheres storage — Appearance

(Continued)
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Fig 10. Sensory characteristics of spinach-geotjeori with different rinses during general
storage - Appearance
3C W : Immersed in tap water
3C C : Immersed in chlorine water made by sodium chloride
3C A : Immersed in vinegar 2.0%
10C W : Immersed in tap water
10C C : Immersed in chlorine water made by sodium chloride

10C A : Immersed in vinegar 2.0%
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Table 27. Sensory characteristics of spinach-geotjeori with different rinses

during storage — Discoloration

Storage Storage . o Storage time(days)
method tez:np. Disinfection 0 5 . ; F-value
()
W 6.57 6.86 6.71 7.43° 1509
3 C 6.71 6.86 7.14 6.57% AT9
A 7.43 7.14 7.14 7.29° 186
cA” W 657 6.71* 6.43* 5.14" 4.464"
10 C 6.71 6.86 6.57 6.29™ 393
A 7.43 7.29 6.86 7.43° 566
F-value 930 575 1.259 5.493"
w 6.57 6.43 6.00% 5.29 1.815
3 C 6.71 7.14% 6.43" 6.57" 448
A 7.43 71° 7.29° 7.00° 722
General A 6.57* 5.00%" 4.86" 4577 3.065"
10 C 6.71 5.71¢ 6.14” 6.57" 1.165
A 7.43 6.00" 6.00% 6.43% 2.038
F-value 930 4.939" 2.568" 5451

Y W: Immersed in tap water

C @ Immersed in chlorine water made by sodium chloride

A : Immersed in vinegar 2.0%
2 Controlled atmosphere storage : Except O, and Ny 100% condition
Y Means with the same superscripts in a Column(a~d) are not significantly different from each
other at a=0.05 as determined by Duncan’s multiple rage test

Means with the same superscripts in a row(A~D) are not significantly different from each

other at a=0.05 as determined by Duncan’'s multiple rage test

NS : Not significant, * p<0.05, ** p<0.01, *** p<0.001
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Fig 11. Sensory characteristics of spinach—geotjeori with different rinses during
controlled atmospheres storage — Discoloration
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Fig 11. Sensory characteristics of spinach—geotjeori with different rinses during general
storage — Discoloration
3C W : Immersed in tap water
3C C : Immersed in chlorine water made by sodium chloride
3C A : Immersed in vinegar 2.0%
10C W : Immersed in tap water
10C C : Immersed in chlorine water made by sodium chloride

10C A : Immersed in vinegar 2.0%
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Table 28. Sensory characteristics of

during storage — Smell

spinach-geotjeori with different rinses

Storage Storage Storage time(days)
temp. Disinfection" F-value
method ) 0 3 5 7
W 6.86" 6.71 6.29 571° 2.095
3 C 6.71" 7.00 6.86 6.71° 200
A 7.86° 7.29 7.29 757 936
CA” W 6.86"" 657" 6.86" 471 85897
10 C 6.71°48 7.00* 7.29% 543" 6.077°"
A 7.86° 7.14 7.14 6.86" 1574
F-value 4.275™ 918 1.742 5.590"
W 6.86™" 6.864 5.86%"" 5.00™ 7.262"
3 C 6.71" 6.71° 6577 557" 1.409
A 7.86° 7.71¢ 7.43° 7.14° 894
General W 6.86™" 457°¢ 5.00" 3.86° 12.853™"
10 C 6.71" 614" 514" 529" 3.756"
A 7.86"* 6.86A" 629" 5.86™ 4.490"
F-value 4.275" 7625 3.733" 8.203""

Y W: Immersed in tap water

C @ Immersed in chlorine water made by sodium chloride

A : Immersed in vinegar 2.0%

2 Controlled atmosphere storage

3)

Except Oy and Ny 100% condition

other at a=0.05 as determined by Duncan’s multiple rage test

Means with the same superscripts

other at a=0.05 as determined by Duncan’'s multiple rage test

NS : Not significant, * p<0.05, ** p<0.01, *** p<0.001
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Fig 12. Sensory characteristics of spinach—-geotjeori with different rinses during
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(Continued)

9

sl

-1 ——3C W
—=—3CC

61 —&—3C A

5L ——10Cc W
—X—10C C

4r —— 10T A

3

0 3 5 7
Storage time(days)

Fig 12. Sensory characteristics of spinach-geotjeori with different rinses during general
storage — Smell
3C W : Immersed in tap water
3C C : Immersed in chlorine water made by sodium chloride
3C A : Immersed in vinegar 2.0%
10C W : Immersed in tap water
10C C : Immersed in chlorine water made by sodium chloride

10C A : Immersed in vinegar 2.0%
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Table 29. Sensory characteristics of spinach-geotjeori with different rinses

during storage — Taste

Storage Storage o o Storage time(days)
temp. Disinfection F-value
method ) 0 3 5 7
W 7.1 7.43 6.86 6.71" 2.426
3 C 757 7.29 7.29 7.29™ 286
A 7.86 757 7.29 7.711° 745
cA” W 771 6.57°° 6.86"" 443" 16623
10 C 757 7.14 6.86 6.43 2.030
A 7.86 757 7.29 657" 2.355
F-value 129 2.090 824 9.155"
A 7714 6.29"4" 6.29"" 471" 4697
3 C 757 6.29" 5.71 6.14° 2725
A 7.86 771° 6.57 6.43" 2.780
General A 7714 429 3.86" 3437 20536
10 C 757% 529" 5.29" 557" 6.336"
A 7.86% 6.86™4" 5.86" 571 3.209"
F-value 129 5.853""* 3.165 4.085"

Y W: Immersed in tap water

C @ Immersed in chlorine water made by sodium chloride

A : Immersed in vinegar 2.0%
2 Controlled atmosphere storage : Except O, and Ny 100% condition
Y Means with the same superscripts in a Column(a~d) are not significantly different from each
other at a=0.05 as determined by Duncan’s multiple rage test

Means with the same superscripts in a row(A~D) are not significantly different from each

other at a=0.05 as determined by Duncan’'s multiple rage test

NS : Not significant, * p<0.05, ** p<0.01, *** p<0.001
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Fig 13. Sensory characteristics of spinach—geotjeori with different rinses during
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Fig 13. Sensory characteristics of spinach—geotjeori with different rinses during general
storage - Taste
3C W : Immersed in tap water
3C C : Immersed in chlorine water made by sodium chloride
3C A : Immersed in vinegar 2.0%
10C W : Immersed in tap water
10C C : Immersed in chlorine water made by sodium chloride

10C A : Immersed in vinegar 2.0%
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Table 30. Sensory characteristics of spinach-geotjeori with different rinses

during storage — Texture

Storage Storage o o Storage time(days)
temp. Disinfection F-value
method ) 0 3 5 7
W 7.14 7.14 6.86 6.57" 772
3 C 7.00 6.86 6.86 7.00™ 048
A 7.86 7.14 7.14 757 2.000
cA” W 7.14* 6.86 7.20* 4.43® 8.248"
10 C 7.00 6.71 6.71 557" 4.069"
A 7.86" 7.20%" 7.29%" 6.43°" 3.344"
F-value 1.815 554 668 5.964""
A 7.14% 6.43™48 457" 471> 72127
3 C 7.00 6.57% 6.14% 6.29" 923
A 7.86 7.29° 7.00° 6.14° 2.439
General A 7.14% 371" 343% 314 21.915"
10 C 7.00% 5.29"4" 4.43>° 5.29"4P 6.840"
A 7.86% 6.43"AP 571" 5.29" 3.995"
F-value 1.815 9.815" 5546 5.031"

Y W: Immersed in tap water

C @ Immersed in chlorine water made by sodium chloride

A : Immersed in vinegar 2.0%
2 Controlled atmosphere storage : Except O, and Ny 100% condition
Y Means with the same superscripts in a Column(a~d) are not significantly different from each
other at a=0.05 as determined by Duncan’s multiple rage test

Means with the same superscripts in a row(A~D) are not significantly different from each

other at a=0.05 as determined by Duncan’'s multiple rage test

NS : Not significant, * p<0.05, ** p<0.01, *** p<0.001
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Fig 14. Sensory characteristics of spinach—geotjeori with different rinses during
controlled atmospheres storage — Texture
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Fig 14. Sensory characteristics of spinach—geotjeori with different rinses during general
storage — Texture
3C W : Immersed in tap water
3C C : Immersed in chlorine water made by sodium chloride
3C A : Immersed in vinegar 2.0%
10C W : Immersed in tap water
10C C : Immersed in chlorine water made by sodium chloride

10C A : Immersed in vinegar 2.0%
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Table 31. Sensory characteristics of spinach-geotjeori with different rinses

during storage — Overall acceptance

Storage Storage o o Storage time(days)
temp. Disinfection F-value
method ) 0 3 5 7
W 6.43 6.86 6.71 6.29" 488
3 C 6.86™ 6.71 6.86 6.71 078
A 771° 7.00 7.14 757 1.214
cA” W 6.43" 657 6.86 5.86° 1182
10 C 6.86™ 6.57 6.86 6.00° 2.043
A 7.71° 714 7.14 7.14% 857
F-value 2.700° 941 325 2.978°
A 6.43" 5.43% 5.00"" 5.00"" 3.560"
3 C 6.86™ 6.29" 6.29° 6.71° 689
A 771° 757" 7.29° 6.43" 1.383
General A 6.43" 457" 414 471" 9597
10 C 6.86™4 571" 529" 514" 4128
A 77144 6.717AP 6.00" 5.86"" 3.050"
F-value 2.700° 9.414" 7.041"" 2.790°

Y W: Immersed in tap water

C @ Immersed in chlorine water made by sodium chloride

A : Immersed in vinegar 2.0%
2 Controlled atmosphere storage : Except O, and Ny 100% condition
Y Means with the same superscripts in a Column(a~d) are not significantly different from each
other at a=0.05 as determined by Duncan’s multiple rage test

Means with the same superscripts in a row(A~D) are not significantly different from each

other at a=0.05 as determined by Duncan’'s multiple rage test

NS : Not significant, * p<0.05, ** p<0.01, *** p<0.001
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Fig 15. Sensory characteristics of spinach-geotjeori with different rinses during
controlled atmospheres storage —Overall acceptance

(Continued)
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Storage time(days)

Fig 15. Sensory characteristics of spinach-geotjeori with different rinses during general
storage — Overall acceptance
3C W : Immersed in tap water
3C C : Immersed in chlorine water made by sodium chloride
3C A : Immersed in vinegar 2.0%
10C W : Immersed in tap water
10C C : Immersed in chlorine water made by sodium chloride

10C A : Immersed in vinegar 2.0%
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ABSTRACT

Application of Vinegar's Disinfection effect for the Preparation

of Raw Vegetables in Foodservice Operation

Kim Hyun-Jung
Department of Food & Nutrition
The Graduate School

Sungshin Women's University

This study was designed to provide basic data for the application and
putting into practical use of vinegar disinfection for the preparation of raw
vegetables in Foodservice Operation.

We compared the general quality of a wide variety of vegetables with
regard to the disinfection methods and storage condition after being
washed, disinfected and stored. Used vegetables were lettuce, red bell
pepper, onion, cucumber, spinach, garlic and leek, which were the common
ingredients for vegetable salad and spinach-geotjeori provided in

Foodservice Operation.

Firstly, time, temperature, pH, residual chlorine and Aw (water activity)
for each stage of production for vegetable salads and spinach-geotjeori
were measured, and microbiological quality for each stage of production
were compared and evaluated by the total plate counts, coliform counts,

and psychrotrophic counts. Also, the test materials washed and disinfected



in three different methods were stored in general storage method and
controlled atmosphere (CA) storage in the temperature of 3 C and 10C for
7days, and their physicochemical and microbiological qualities were
compared. Finally, sensory characteristics were evaluated after vegetable
salads and spinach-geotjeori were made with each raw vegetables
disinfected and stored in the aforementioned conditions. Those results are

as follow.

1. In order to the evaluation of vegetable salads and spinach-geotjeori
at each stage of production, time spent and temperatures for each stage
were measured. The temperature of all test materials were at 13.5-255T,
which was in optimal range of active proliferation of microorganisms. The
time spent in washing and disinfection were different according to washing
and disinfection methods. The shortest one was 6-15 minutes in tap water,

32-35 minutes in chlorine water and 31-39 minutes in vinegar.

2. In order to the physicochemical quality evaluation at each stage of
production, the vegetable salad's water activity were kept in the range of
0.94 and 0.97, and spinach-geotjeori's in the range of 0.90 and 0.97, which
were optimal for the proliferation of microorganisms. pH showed the range
of 5.05 and 7.11, that gave the chance of infection. Residual chlorine level

was generally low, in the range of 0.00 and 0.02.

3. As per microbiological quality evaluation at each stage of production,
total plate counts, coliform counts, and psychrotrophic counts were
measured. Vegetable salads from raw vegetables to cutting stage, had
shown coliform counts exceeding a microbiologically safe limit of 3.00 Log
CFU/g (the unit omitted hereinafter), but post-disinfection level was at a
safe level of 1.31-2.39. The coliform counts of spinach-geotjeori took over

the permitted [imit before disinfection, but decreased to a safe level after



disinfection, except for spinach. The total plate counts changed in the
course of production stages, whereas pre-disinfection total plate counts
exceeded the microbiologically safe level of 6.00, but the total plate counts
of all test materials post-washing and disinfection, except the case where
washed in tap water, were reduced to a safe level below 4.00. Accordingly,
microbiological evaluation at each stage of production has shown that mere
washing cannot reduce the infected microorganisms from the raw

vegetables.

4. As per the physicochemical quality evaluation in accordance with
ingredients storage method and temperature, Aw tend to increase with the
lapse of storage time. In particular, the lettuce, kept in general storage at
10°C, showed the highest level of Aw at 0.99 when immersed in chlorine
water and tap water. The red bell peppers, stored in CA storage at 3C for
7 days, showed the lowest pH of 5.27, and spinach, kept in general storage
at 10C, marked highest pH of 7.69. All test materials remained in the
range of 518 and 7.69, which is adequate for proliferation of
microorganisms. Residual chlorine were relatively low level ranging from
0.00 to 0.02. When stored in general storage, the residual chlorine
decreased to 0.00 in the course of time, f when stored in CA, it remained
at the level of 0.01, but was not up to dangerous level.

5. As per the color evaluation according to storage methods and
temperatures, the brightness(L value) of vegetable salads increased in the
time passing. The surface of lettuce and cucumber in general storage
turned brown and darkened with the lapse of time, and this tendency was
particularly stronger when treated in tap water and chlorine water.

As for red color(a value), it increased steadily with the lapse of time.
The lettuce showed no changes until the 5th day, but it increased when
immersed in tap water and chlorine water. The red color when kept in CA

storage at 3°C, but garlic has shown drastic increase from 1.86 immediately



after the disinfection with chlorine, to 3.21 after stored in general storage
at 10C. In the case of leek, the gap of change was greater when
disinfected with tap water and chlorine and stored at 10C.

Yellow color(b value) tended to increase with the lapse of time, with
lettuce in CA storage showing small increase in yellow color. In regards to
storage temperature, whether it be as low as 3C or as high as 10C, the
vellow color tended to increase greatly. The vellow color of onion and red
bell pepper increased in the course of time, and the change was greater at
3C than at 107C.

6. As per the microbiological quality evaluation in accordance with the
storage method and temperature, coliform counts were a range below the
permitted microbiological safety [imit. When stored in general storage and
washed in tap water passing beyond the microbiological safety limit. In CA
storage, the counts remained under the permitted limit until the 7th day of
storage, irrespective of storage method, whether immersed in chlorine
water or in vinegar, except the tap water washing.

In the case of garlic, the figures were very low at 2.00, 1.30, and 1.00,
all of which were within the microbiological safety limit. Also, the coliform
counts increased with lapse of time to the 3rd day, but drastic decrease in
counts Wwere observed since 5th day of storage. Additionally, in CA
storage, the coliform counts marked 0.00 on day 7 in the cases of chlorine
and vinegar disinfection.

The total plate counts, all below the microbiological safety I[imits of
6.00, and no substantial difference was found according to disinfection
methods. Also, the total plate counts increased in the course of storage
period, and all but the case of tap water washing remained under the
permitted [limit until the 7th day of storage. In vparticular, vinegar
disinfection showed the lowest increase of total plate counts. While the

total plate counts in chlorine and vinegar disinfection were within the 6.00



limit of microbiological safety, the tap water washing passed beyond the
permitted Iimit. In particular, the case of tap water washing marked 8.23 of
total plate counts on day 7, which is microbiologically dangerous.

The psychrotrophic counts increased steadily in the course of storage

period, and increased least in the temperature of 3C, irrespective of
storage method. The differences were in line with the temperatures.
The storage methods made a difference, with CA storage showing less
increase in counts than general storage. Yet, in general storage, the tap
water washing showed the most drastic increase, while vinegar disinfection
vielded the smallest increase.

In addition, in bacterial assay, all test materials were negative for

Listeria monocytogene, and Eschericiua coli 0157-HT.

7. Sensory characteristics were evaluated after the vegetable salads and
spinach-geotjeori were produced with the vegetables washed and stored
with respective methods and conditions. The results are as follow.

The appearance was evaluated well at 757, 743 and 7.71, and the cases
of vinegar disinfection received high marks of 757, 743, 7.29, and 6.14
after the th day. However, tap water washing received lowest marks of
6.71, 5.86, 5.71 and 4.71. However, the evaluation marks went lower with
lapse of time in general storage, and the case stored at 10°C for 7 days
could not be evaluated due to red dots on the ingredients.

As for color evaluation, the marks were relatively high immediately
after the disinfection at 7.29, 7.14 and 7.57, but got lower in the lapse of
time. In particular, when stored in general storage, at 3C, the marks were
similar to those of CA storage, but drastic decrease could be observed at
10°C, with the ingredients washed in tap water marking the lowest of 3.57,
4,00 and 543 on day 5, and vinegar disinfection marking normal.

In the smell evaluation, the marks for the ingredients immediately after the

chlorine disinfection were very low at 5.71 because of chlorine odor. It was



significantly (p<0.001) improved to 7.00 after 3 days in CA storage at 3TC.
Also, evaluation of general odor tended to get worse with the prolongation
of storage period, though not statistically significant in character.

As for taste evaluation, the marks were almost in the similar range at
771, 757, and 7.86, and showed difference in accordance with the storage
method and temperature. The evaluation for taste got worse significantly
(p<0.01) when kept in general storage and at higher temperature.

As for texture evaluation, the marks were relatively high immediately
after the disinfection at 7.14, 7.14 and 7.29, and showed no significant
decrease in CA storage with the lapse of time. However, in general
storage, the marks got lowered in the course of time, and the ingredients
washed in tap water and stored at 10C.

Although the overall acceptance also tended to be lowered with the
lapse of time, the ingredients in CA storage after treated with vinegar
disinfection were evaluated to be superior, marking 7.14 and 7.29. With
regard to temperature, the ingredients stored at 3C were evaluated

significantly (p<0.001) superior to those at 10C.

In conclusion, the vinegar disinfection will be a useful method for
preparation of raw vegetables usually served without heating, which can
cause a serious food safety problem when contaminated. 1t was highly
evaluated in sensory characteristics as well as in microbiological safety. In
the meantime, CA storage was better than general storage and maintaining
as low temperature as 3C in storage made it possible to suppress the
proliferation of microorganisms and Kkeep the freshness of the vegetables.
Hence the vinegar disinfection can be regarded as an effective novel
method for the preparation of raw food ingredients used in Foodservice

Operation.
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