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Recipe Name : Boiled Potato and Imitation Crab Stick in Soy Sauce, Yield: 50 portions, Portion size: 104g

. Edible
Ingredient . Method
Portion(kg)
. Purchasing & Receiving: Until pre-preparation(<77T)
. Pre-preparation: Potato(2x3X2cm), Onion(2%X3cm) - Wash and Peel skin,
Cutting
Quarri green pepper — Wash
Imitation Crab Stick(3%X2cm) - Cutting
Soy sauce - Seasoning(sugar 100g, soy 400g, water 400g)
Until preparation store at a refrigerator(<77T)
Potato 2.5 . Preparation: Mix all ingredient with seasoning mixture in sanitary utensil.
Onion 0.5 (Use diposable gloves)
Quarri Green Pepper 0.3 . Cooking: Place pans into steam/convection oven.
Imitation Crab Stick 1 Heating at steaming condition at 100C for 30min.
Soy sauce 0.9 (until food internal temp. =757C)

. Cooling: Transfer the pans immediately to blast chiller.

After beginning, cooling to <3C within 90min.

. Packaging: Package by lportion(104g) with Sterilization pack.

Label time and data of production.

. Storage: After labeling data of production, hold at a refrigerator(<37T)
. Reheating: After preheating at steaming condition at 120C for 10min.

Heat food to 85C for 27min

Fig. 1. Determine plan and preparation methods for Boiled Potato and Imitation Crab Stick in Soy Sauce
Cook—-Chill system
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Recipe Name : Boiled Potato and Imitation Crab Stick in Soy Sauce, Yield: 50 portions, Portion size: 104g

Ingredient | COiPI® Method
ngredien etho
& Portion(kg)
1. Purchasing & Receiving: Until pre-preparation(<77C)
2. Pre-preparation: Potato(2X3%X2cm), Onion(2xX3cm) - Wash and Peel skin, Cutting
Quarri green pepper - Wash
Imitation Crab Stick(3x2cm) - Cutting
Potat Soy sauce - Seasoning(sugar 100g, soy 400g, water 400g)
otato
Oni 95 Until preparation store at a refrigerator(£77TC)
nion .
. 3. Preparation: Mix all ingredient with seasoning.(Use diposable gloves)
Quarri Green 0.5 . .
4. Vacuum packing: Package by lportions(104g)
Pepper 0.3 . . )
L 5. Cooking: Place Packaged food into steam/convection oven.
Imitation 1 ) . .. . )
. Heating at steaming condition at 85C for 56min.
Crab Stick 0.9 . . .
(until food internal temp. =75T)
Soy sauce . . . ]
6. Cooling: Transfer the Packaged food immediately to blast chiller.
After beginning, cooling to <3C within 90min.
7. Storage: After labeling data of production, hold at a refrigerator(<37TC)
8. Reheating: After preheating at steaming condition at 120C for 10min.
Heat food to 85T for 28min

Fig. 2. Determine plan and preparation methods for Boiled Potato and Imitation Crab Stick in Soy Sauce at

Sous vied Cook-Chill system
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Recipe Name : Boiled Quail Egg and Fish Paste in Soy Sauce, Yield: 50 portions, Portion size: 57.5g

) Edible
Ingredient . Method
Portion(kg)

1. Purchasing & Receiving: Until pre-preparation(<77T)

2. Pre-preparation: Quail Egg - Boiled(100C, 20min), Peeling
Carrot(2x3x2cm) - Wash and peel skin, Cutting
Fish paste(2cm) - Cutting
Soy sauce - Seasoning(sugar 75g, soy 250g, water 250g)
Until preparation store at a refrigerator(£77TC)

3. Preparation: Mix all ingredient with seasoning.(Use diposable gloves)

ilE 1.05(1507
Quail Egg ( 2 . Cooking: Place pans into steam/convection oven.

Carrot 0.5 . ) o . ]
. Heating at steaming condition at 100T for 30min.
Fish Paste 0.75 ) . .
(until food internal temp. =75T)
Soy sauce 0.575

6. Cooling: Transfer the pans immediately to blast chiller.
After beginning, cooling to <3C within 90min.
7. Packaging: Package by lportion(57.5g) with Sterilization pack.
Label time and data of production.
8. Storage: After labeling data of production, hold at a refrigerator(<37TC)
9. Reheating: After preheating at steaming condition at 120C for 10min.
Heat food to 85C for 20min

Fig. 3. Determine plan and preparation methods for Boiled Quail Egg and Fish Paste in Soy Sauce at Cook-Chill

system
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Recipe Name : Boiled Quail Egg and Fish Paste in Soy Sauce, Yield: 50 portions, Portion size: 57.5g

Ingredient Edible Method
ngredien
& Portion(kg) o

1. Purchasing & Receiving: Until pre-preparation(<77C)
2. Pre-preparation: Quail Egg - Boiled(100C, 20min), Peeling
Carrot(2xX3X2cm) - Wash and peel skin, Cutting
Fish paste(2cm) - Cutting
Soy sauce - Seasoning(sugar 75g, soy 250g, water 250g)
Until preparation store at a refrigerator(<77C)
Quail Egg 150(78) |3. Preparation: Mix all ingredient with seasoning.(Use diposable gloves)
Carrot 0.5 4. Vacuum packing: Package by lportions(57.5g)
Fish Paste 0.75 5. Cooking: Place Packaged food into steam/convection oven.
Soy sauce 0.575 Heating at steaming condition at 85C for 50min.
(until food internal temp. =75T)
6. Cooling: Transfer the Packaged food immediately to blast chiller.
After beginning, cooling to <3C within 90min.
7. Storage: After labeling data of production, hold at a refrigerator(<37TC)
8. Reheating: After preheating at steaming condition at 120C for 10min.

Heat food to 85T for 22min
Fig. 4. Determine plan and preparation methods for Boiled Quail Egg and Fish Paste in Soy Sauce at Sous vide

Cook~-Chill system
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| | Washing | | . N I |

Potato &Peeling Cutting — Immergeing Rinsing

2,3,4,5,6 1,2,3,4,5,6 1,2,3,4,5,6 1,2,3,4,5,6 1,2,3,4,5,6

Onion [— gzvr?:gllﬂlgg — Cutting [—Immergeing— Rinsing

2,3,4,5,6 1,2,3,4,5,6 1,2,3,4,5,6 1,2,3,4,5,6 1,2,3,4,5,6

Cooking —{ Cooling — Storage® [— Reheating

Quarri | | Washing || ) L o 1,2,3,4,5,6 1,2,3,4,5,6 1,2,3,4,5,6,7 1,2,3,4,5,6,7
Green - Cutting Immergeing Rinsing

P &Peeling

epper

2,3,4,5,6 1,2,3,4,5,6 1,2,3,4,5,6 1,2,3,4,5,6 1,2,3,4,5,6

Imitation .
Crab stick Cutting

2,3,4,5,6 1,2,3,4,5,6

Soy

sauce

2,3,4,5,6

Basic . . .
ingredient “ Preparation » » Cooking » » Storage » » Reheating »

Number 1 for time; 2 for temperature; 3 for pH; 4 for Aw; 5 for moisture content; 6 for microbiological;
7 for psychrotrophic bacteria and their indicate beginning and parts for evaluating or recording
%) Oday, 5day, 10day, 15day

Fig. 5. Phase in product flow of Boiled Potato and Imitation Crab Stick in Soy Sauce, measuring,
microbiological sampling at Cook-Chill system.
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| | Washing |[ | . || ] . |
Potato &Peeling Cutting Immergeing Rinsing
23,456 1,238,456 1,23,456 1,2,3,4,56 1,2,3,4,5,6
. | | Washing | | . | o] I | |
Onion &Peeling Cutting Immergeing Rinsing
23,456 1,283,456 1,23,456 1,2,3,456 1,2,3,4,5,6
Vacuum . || . || a || .
packing Cooking Cooling Storage Reheating
Quarri Washing . . - 1,2,3,4,56 1,2,3,4,56 12,3456 1234567 123,456,7
Green | | . | | Cutting | JImmergeing|| Rinsing |
&Peeling
Pepper
23,456 1,2,3,456 1,233,456 1,2,3,456 1,2,3,4,5,6
Imitation .
Crab stick Cutting
2,3,4,5,6 1,2,3,4,5,6
Soy sauce
2,3,4,5,6
Basic . . .
ingredient Preparation ’ ‘ Cooking ’ Storage ’ ‘ Reheating
Number 1 for time; 2 for temperature; 3 for pH; 4 for Aw; 5 for moisture content; 6 for microbiological; 7 for psychrotrophic

bacteria and their indicate beginning and parts for evaluating or recording

%) Oday, 5day, 10day, 15day

Fig. 6. Phase in product flow of Boiled Potato and Imitation Crab Stick in Soy Sauce, measuring,

microbiological sampling at Sous vide Cook-Chill system.
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Quail egg | Boiling [| Peeling
2,3,4,5,6 1,2,3,4,5.6 1,2,3,4,5.6
Washing . . ..
Carrot &Peeling || Cutting — Immergeing — Rinsing |—
2,3,4,5,6 1,2,3,4,5.6 1,2,3,4,5.6 1,2,3,45.6 1,2,3,4,5.6 )
1 Cooking [ Cooling Storage® [~ Reheating
. 1,2,3,4,5.6 1,2,3,4,5.6 1,2,3,4,5,6,7 1,2,3,4,5,6,7
Fish paste ;V;esgll;gg — Cutting |—{ Immergeing — Rinsing |—]
2,3,4,5,6 1,2,3,4,5.6 1,2,3,4,5.6 1,2,3,45.6 1,2,3,4,5.6
Soy
sauce
2,3,4,5,6
Basic . . .
ingredient ‘ Preparation ’ Cooking ’ Storage ’ Reheating

Number 1 for time; 2 for temperature; 3 for pH; 4 for Aw;
bacteria and their indicate beginning and parts for evaluating or recording

%) Oday, 5day, 10day, 15day

5 for moisture content;

6 for microbiological;

7 for psychrotrophic

Fig. 7. Phase in product flow of Boiled Quail Egg and Fish paste in Soy Sauce, measuring, microbiological

sampling at Cook-Chill system.
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Quail egg|| Boiling [ | Peeling

2,3456 123456 1,234,5.6
Washing | | . || P I
Carrot &Peeling Cutting Immergeing Rinsing
2,3,4,5,6 1,2,3456 1,23456 123456 1,234,556
] Vacu_u m Cooking [ | Cooling Storage’ Reheating
packing

Fish Washing . . o 1,23456 123456 123456 1,2345,6,7 1,234,5,6,7
paste &Peeling — Cutting [JIlmmergeing—| Rinsing [
2,3,4,5,6 1,2,3456 123456 1,2,34,56 1,234,556

Soy

sauce

2,3,4,5,6

Basic . . .
ingredient Preparation ’ ‘ Cooking ’ ‘ Storage ’ Reheating

Number 1 for time; 2 for temperature;

3 for pH; 4 for Aw;

5 for moisture content;

bacteria and their indicate beginning and parts for evaluating or recording

%) Oday, 5day, 10day, 15day

6 for microbiological;

7 for psychrotrophic

Fig. 8. Phase in product flow of Boiled Quail Egg and Fish Paste in Soy Sauce, measuring, microbiological
sampling at Sous vide Cook-Chill system.
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Table 1. Time and Temperature, pH, Aw and Moisture content of Boiled Potato and Imitation Crab Stick in Soy

Sauce at various phases in Cook-Chill system product Mean£S.D.
. Time Moisture
Phase in product flow. Food ItemsPotato . . Food Temp.(C) Env.temp.(TC) pH Aw
(min) content
1.Purchasing and Receiving Potato 4.2+£0.35 6.37+£0.01 0.91+£0.00 77.59+0.73
Onion 4.3+0.21 5.15£0.08 0.95+0.01 85.64+0.47
Quarri Green Pepper N.A 3.910.14 25.31£0.1 5.72+£0.01 0.93+0.00 83.05%2.89
Imitation Crab Stick 3.8+0.49 6.84+£0.02 0.89+0.00 62.18+0.13
Soy sauce 7.840.28 5.18£0.01 0.99+0.00 76.32+0.06
2. Pre—preparation
Washing and Peeling Potato 8.5 10.7x£0.77 6.12£0.01 0.92£0.01 74.26%£3.51
Onion 8 4.7+0.35 5.90£0.04 0.94+0.00 87.81+0.33
QuarriGreen Pepper 5 3.9+0.21 5.68+0.01 0.93+0.00 78.56+10.02
Cutting Potato 7 12.8+0.49 4.76+£2.16 0.91+£0.00 72.43+11.56
Onion 5.48 5.240.35 5.65£0.05 0.94+0.00 82.70£0.05
Imitation Crab Stick 7 8.8%+0.49 96.4+0.4 6.77£0.03 0.89+0.00 53.82+1.70
Immergeing Potato 5 17.8+0.49 T 6.14+0.01 0.93+£0.01 77.03x1.23
Onion 5 14.9+0.07 5.68+£0.03 0.94+0.00 88.61%1.76
Quarri Green Pepper 5 14.7£0.28 5.71£0.03 0.94£0.00 78.39%+9.85
Rinseing Potato 5.3 19.9£0.14 6.39£0.00 0.93+0.00 76.02+0.44
Onion 3.6 15.3£0.42 5.69+£0.05 0.94+0.00 86.45+0.93
Quarri Green Pepper 3.5 14.9+0.14 5.76£0.01 0.94£0.00 82.02%2.41
3. Cooking 30 92.5+0.14 100.0£0.0 6.11£0.01 0.95£0.00 66.93£0.87
4. Cooling 39 2.1+0.00 -10.0£0.4 5.97£0.01 0.93x0.00 65.97£1.10
5. Packaging 4 4.840.20 26.0+0.4 6.07£0.02 0.95+0.00 67.43%1.15

N.A : Not Attained
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Table 2. Time and Temperature, pH, Aw and Moisture content of Boiled Potato and Imitation Crab Stick in

Soy Sauce at various phases in Sous vide Cook-Chill system product Mean£S.D.

Phase in product flow Food ltems z-r:?ne) Food Temp.(’C) Env.temp.(C) pH Aw "é‘gftg?
1.Purchasing and Receiving Potato 4.2+0.35 6.37+0.01 0.91+0.00 77.59+0.73
Onion 4.3+£0.21 5.15£0.08 0.95+0.01 85.64%0.47
Quarri Green Pepper N.A 3.9+0.14 25.3%+0.1 5.72+£0.01 0.93%£0.00 83.05%2.89
Imitation Crab Stick 3.8£0.49 6.84£0.02 0.89+0.00 62.18%£0.13
Soy sauce 7.8+0.28 5.18+0.01 0.99+0.00 76.32%+0.06

2.Pre—preparation

Washing and Peeling Potato 8.5 10.7x0.77 6.12+£0.01 0.92+£0.01 74.26%x3.51
Onion 8 4.7£0.35 5.90£0.04 0.94%+0.00 87.81%0.33
Quarri Green Pepper 5 3.9+0.21 5.68+0.01 0.93+0.00 78.56%+10.02
Cutting Potato 7 12.81£0.49 4.76+2.16 0.91x0.00 72.43%+11.56
Onion 5.48 5.2+0.35 5.65+0.05 0.94%+0.00 82.70%0.05
Imitation Crab Stick 7 8.8+0.49 96,440 4 6.77+£0.03 0.89£0.00 53.82%1.70
Immergeing Potato 5 17.8+£0.49 o 6.14+0.01 0.93+0.01 77.03%1.23
Onion 5 14.940.07 5.68£0.03 0.94+0.00 88.61%x1.76
Quarri Green Pepper 5 14.7+£0.28 5.71+£0.03 0.94%£0.00 78.39+9.85
Rinseing Potato 5.3 19.9+0.14 6.39+£0.00 0.93%£0.00 76.02%0.44
Onion 3.6 15.310.42 5.69£0.05 0.94%£0.00 86.45%+0.93
Quarri Green Pepper 3.5 14.9+0.14 5.76+£0.01 0.94+0.00 82.02%+2.41
3.Vacuum and Packaging 36.4% 18.1+1.56 26.8+0.1 6.15+0.16 0.92+0.00 67.39+0.13
4.Cooking 56 78.910.14 85.0£0.2 6.20%£0.00 0.97+£0.01 66.35+6.39
5.Cooling 50 2.0£0.00 -10.0+£0.4 6.09%£0.01 0.94+0.00 67.83%+2.33

N.A : Not Attained

@ Time(sec)
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Table 3. Time and Temperature, pH, Aw and Moisture content of Boiled Quail Egg and Fish paste in Soy

Sauce at various phases in Cook-Chill system product Mean®S.D.

Phase in product flow  Food Items ’(I‘r;?:]e Food Temp.(C) Env.temp.(C) pH Aw I\fglilst?;f
1.Purchasing and Receiving Quail Egg 6.3£0.85 8.07+0.05 0.90+£0.00 72.89+0.71
Carrot 3.6£0.21 6.38+£0.00 0.92+0.01 81.87%4.66

N.A 24.7£0.1
Fish Paste 3.8£0.49 6.72+£0.01 0.89£0.01 59.70£1.46
Soy sauce 7.8£0.28 5.22+£0.01 0.97£0.00 74.44+0.03
2.Pre—preparation

Washing and Boiling Quail Egg 20 84.7£0.01 8.29+0.01 0.90%0.01 47.82+1.27
Washing and Peeling Quail Egg 39 22.3x0.42 8.18+0.00 0.90%£0.00 55.63%4.15
Carrot 7.5 5.2+£0.35 6.31£0.02 0.93£0.00 84.22+5.28

Cutting Carrot 6 10.5+0.35 254104 6.45+0.01 0.92+0.02 81.96+2.93
Fish Paste 6.8 9.8+0.49 6.60+£0.01 0.89£0.02 46.61£0.37

Immergeing Carrot 5 18.1£0.14 6.32+£0.01 0.94+0.01 83.66%3.74
Rinseing Carrot 3.9 18.0+£0.07 6.42+0.01 0.95%+0.00 85.58%+3.41
3.Cooking 30 87.9£0.21 100.0£0.0  7.37£0.02 0.95%+0.00 58.07%+0.80
4.Cooling 28 1.0£0.00 -10.0£0.4  7.48%+0.04 0.94%0.00 58.41%0.02
5.Packaging 3.9 4.5+£0.01 25.9%£0.1  7.12£0.03 0.96+£0.00 59.20£0.63

N.A : Not Attained
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Table 4. Time and Temperature, pH, Aw and Moisture content of Boiled Quail Egg and Fish paste in Soy

Sauce at various phases in Sous vide Cook-Chill system product Mean=®S.D.
Phase in product flow  Food Items ’(I‘ir.ne Food Temp.(C) Env.temp.(C) pH Aw Moisture
min) content
1.Purchasing and Receiving Quail Egg 6.3£0.85 8.07+0.05 0.90+£0.00 72.89+0.71
Carrot 3.6£0.21 6.38+0.00 0.92+0.01 81.87+4.66
. N.A 24.710.1
Fish Paste 3.8£0.49 6.72+0.01 0.89+0.01 59.70+1.46
Soy sauce 7.8+0.28 5.22%£0.01 0.97%£0.00 74.44%0.03
2.Pre-preparation
Washing and Boiling Quail Egg 20 84.7£0.01 8.29+0.01 0.90%0.01 47.82+1.27
Washing and Peeling Quail Egg 39 22.3x0.42 8.18+0.00 0.90£0.00 55.63%4.15
Carrot 7.5 5.2+0.35 6.31+£0.02 0.93£0.00 84.22+5.28
Cutting Carrot 6 10.5+0.35 25.4+0.4 6.45+0.01 0.9240.02 81.96+2.93
Fish Paste 6.8 9.8£0.49 6.60+0.01 0.89+0.02 46.61+0.37
Immergeing Carrot 5 18.1£0.14 6.32+£0.01 0.944+0.01 83.66%3.74
Rinseing Carrot 3.9 18.0£0.07 6.42+0.01 0.95+0.00 85.58+3.41
3.Vacuum and Packaging 36.4% 16.8£0.01 25.9£0.1 7.26£0.01 0.93£0.00 49.04£8.29
4.Cooking 50 77.210.21 85.0£0.0 7.21£0.03 0.96+0.00 64.78+5.31
5.Cooling 39 1.2£0.00 -10.0£0.4 7.31£0.02 0.95+0.00 60.07%£0.79
N.A : Not Attained ¥ : Time(sec)
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Table 5. Microbiological counts of Boiled Potato and Imitation Crab Stick in Soy Sauce at various phase in
Cook—-Chill system.

Phase in product flow Food Items SPC(ogCFU/g) Coliform(logCFU/g)

1.Purchasingand Receiving Potato 6.99 5.80
Onion 5.21 4.50
Quarri Green Pepper 6.23 5.33
Imitation Crab Stick 3.55 2.00
Soy sauce 5.00 4.18

2.Pre-preparation
Washing and Peeling Potato 3.30 3.23
Onion 3.29 2.51
Quarri Green Pepper 5.11 4.41
Cutting Potato 3.86 3.43
Onion 4.54 2.39
Imitation Crab Stick 3.39 2.76
Immergeing Potato 3.32 2.69
Onion 3.17 2.19
Quarri Green Pepper 4.18 3.60
Rinseing Potato 3.77 3.24
Onion 3.21 2.40
Quarri Green Pepper 4.11 3.35
3.Cooking - 1.00
4.Cooling 1.30 1.05
5.Packaging 1.63 1.15

- @ Not Detected
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Table 6. Microbiological counts of Boiled Potato and Imitation Crab Stick in Soy Sauce at various phase
in Sous vide Cook-Chill system.

Phase in product flow Food Items SPC(ogCFU/g) Coliform(logCFU/g)
1.Purchasing and Receiving Potato 6.99 5.80
Onion 5.21 4.50
Quarri Green Pepper 6.23 5.33
Imitation Crab Stick 3.55 2.00
Soy sauce 5.00 4.18
2.Pre—preparation
Washing and Peeling Potato 3.30 3.23
Onion 3.29 2.51
Quarri Green Pepper 5.11 4.41
Cutting Potato 3.86 3.43
Onion 4.54 2.39
Imitation Crab Stick 3.39 2.76
Immergeing Potato 3.32 2.69
Onion 3.17 2.19
Quarri Green Pepper 4.18 3.60
Rinseing Potato 3.77 3.24
Onion 3.21 2.40
Quarri Green Pepper 411 3.35
3.Vacuum and Packaging 4.42 3.92
4.Cooking - -
5.Cooling 1.31 1.39

- ! Not Detected
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Table 7. Microbiological counts of Boiled Quail Egg and Fish paste in Soy Sauce at various phases in

Cook—=Chill system

Phase in product flow Food Items SPC(logCFU/g) Coliform(logCFU/g)
1.Purchasing and Receiving Quail Egg 3.30 1.89
Carrot 6.59 5.76
Fish Paste 3.31 2.96
Soy sauce 5.00 4.18
2.Pre-preparation
Washing and Boiling Quail Egg 5.22 5.27
Washing and Peeling Quail Egg 5.00 6.22
Carrot 3.88 3.42
Cutting Carrot 4.08 3.92
Fish Paste 3.22 2.78
Immergeing Carrot 3.13 2.56
Rinseing Carrot 3.78 3.34
3.Cooking 1.11 -
4.Cooling 2.01 1.45
5.Packaging 3.11 1.83

- Not Detected
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Table 8. Microbiological counts of Boiled Quail Egg and Fish paste in Soy Sauce at various phases in Sous
vide Cook-Chill system

Phase in product flow Food Items SPC(logCFU/g) Coliform(logCFU/g)
1.Purchasing and Receiving Quail Egg 3.30 1.89
Carrot 6.59 5.76
Fish Paste 3.31 2.96
Soy sauce 5.00 4.18
2.Pre—preparation
Washing and Boiling Quail Egg 5.22 5.27
Washing and Peeling Quail Egg 5.00 6.22
Carrot 3.88 3.42
Cutting Carrot 4.08 3.92
Fish Paste 3.22 2.78
Immergeing Carrot 3.13 2.56
Rinseing Carrot 3.78 3.34
3.Vacuum and Packaging 4.40 3.69
4.Cooking 2.30 -
5.Cooling 2.38 -

- Not Detected
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(2) TEEHE=(AW)

A AT 29 A 0dA CCeF SVCCe Awe 0.93, 0.92 °d
or, A 15dA = 0.92, 0.95 oA, A7FE T A 15 Ao CC
9} SVCCY Aw 4] 0.92, 0.930 % =4 gt} CCe SVCCY Z+ A
e o Aol Aw HlaL Ald] SVCC7F CCHU} ¢k7F =4 A H &=,

ol XFUMHEHE AwHsE BEUYS W JN¥EFow A FE o5
=7k el the 2 AR Agxgde] Awsk ofth Frhal A4

v gl eol & o] A 0UA CCS SVCCY Aw 0.96, 0.95 ©]
deom, A% 15940 2+ 2+ 0.95, 0.96°1Utt. A7tE F 0L Aol =
0.96, 0.95 °llemn, A 154 A= 0.94, 0.95 oAtk A% Lol
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Table 9. Effect of preparation methods on change of pH, Aw and Moisture content

(Boiled Potato and Imitation Crab Stick in Soy Sauce) MeanxS.D.
Storage day
Preparation method
0¥ 5 10 15

Storage SH 6.07£0.02 6.21+0.02 6.28+0.03 6.18%0.02

Reheating 6.07£0.01 6.24+0.00 6.30+0.01  6.40£0.00

Storage 0.93£0.00  0.90+0.00 0.91£0.01  0.92+0.01

cc Reheating A 0.93£0.00 0.91+0.00 0.92+0.00  0.92+0.00
Storage Moisture 67.4311.15 66.41+0.52 64.82+3.38 75.37x1.19

Reheating content 67.43+2.65 66.86+0.44 66.41£1.44 72.62+1.77

Storage 6.09£0.01 6.10+£0.01 6.12+0.02  6.00£0.00

Reheating pH 6.09£0.03 6.12+0.01 6.18+0.02 6.17£0.00

svee Storage Aw 0.92£0.00 0.91+0.01 0.94%£0.00 0.95%0.01
Reheating 0.92£0.00 0.91+0.00 0.93£0.00  0.93%0.01

Storage Moisture 67.83£3.51 69.61+2.18 63.19£3.68 71.46%£0.99

Reheating content 67.83+5.54 64.59+1.84 65.23£0.31 65.62+4.80

D immediately after cooking
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Table 10. Effect of preparation methods on change of pH, Aw and Moisture content

(Boiled Quail Egg and Fish Paste in Soy Sauce) Mean®S.D.
Preparation method Storage day
0¥ 5 10 15

Storage S 7.12£0.03  7.21£0.02  7.27+£0.04 6.94£0.01

Reheating 7.12+£0.01  7.30£0.01  7.12+0.01  6.90%+0.04

Storage 0.96+0.00  0.95+£0.01 0.94£0.00 0.95%+0.01

cc Reheating v 0.96+0.00  0.95+£0.00 0.93+0.01  0.94%+0.01
Storage Moisture 59.20+0.64 64.93+0.04 63.36+£2.76 60.05+9.46

Reheating content 59.20+£0.96 65.34+0.96 63.14£0.40 65.05+£1.03

Storage ol 7.24+0.02  7.33%£0.02  7.39£0.02  6.974+0.00

Reheating 7.24+0.02  7.19+£0.00 7.11£0.06  6.96+0.01

SVCC Storage . 0.95+0.00  0.94+0.00  0.95+0.00  0.96%0.00
Reheating 0.95+£0.01  0.94+0.01  0.94%£0.00  0.95%0.00

Storage Moisture 60.07+4.19 63.69+2.45 66.05+1.52 64.99+0.06

Reheating content 60.07+1.15 63.04+4.23 64.12£0.33 69.57+1.13

D immediately after cooking
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Fig. 9. Change in pH of Storage and After Regeating
(Boiled Potato and Imitation Crab Stick in Soy Sauce)
* CCS, SVCCS : storage

CCR, SVCCR : reheating
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Fig. 10. Change in Aw of Storage and After Reheating
(Boiled Potato and Imitation Crab Stick in Soy Sauce)
* CCS, SVCCS : storage

CCR, SVCCR : reheating
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Fig. 11. Change in Moisture content of Storage and After Reheating
(Boiled Potato and Imitation Crab Stick in Soy Sauce)
* CCS, SVCCS : storage

CCR, SVCCR : reheating
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Fig. 12. Change in pH of Storage and After Reheating
(Boiled Quail Egg and Fish Paste in Soy Sauce)
* CCS, SVCCS : storage

CCR, SVCCR : reheating
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Fig. 13. Change in Aw of Storage and After Reheating
(Boiled Quail Egg and Fish Paste in Soy sauce)
* CCS, SVCCS : storage

CCR, SVCCR : reheating
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Fig. 14. Change in Moisture content of Storage and After Reheating
(Boiled Quail Egg and Fish Paste in Soy Sauce)
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CCR, SVCCR : reheating
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Table 11. Change in Stand plate counts, Coliforms counts, Psychrotrophic bacteria of Boiled Potato and

Imitation Crab Stick in Soy Sauce related to preparation methods Mean=®S.D.
. Storage day
Preparation method > F value
0? 5 10 15
Storage SpC 1.64£1.76b 4.29£0.52a 4.39£0.28a 4.43£0.25a 12.82%
Reheating - 2.70£0.00c 3.98%£0.60b 4.59%0.42a 186.05*
Storage 1.15£0.09d 2.87£0.02¢c 3.36x0.18b 4.53£0.28a 383.2%
cC Coliform
Reheating - 1.50+0.13¢c  2.15%£0.09b 2.69+0.47a 133.78+*
Storage Psychrotrophic - 2.98+0.05¢c 3.34+0.43b 4.33%0.29a 305.38%
Reheating bacteria - - 3.2740.17a 3.39+0.38a  522.23%
Storage SpC 1.31£1.28¢c 3.38%£0.29b 3.75+0.68ab 4.37£0.43a 19.11%
Reheating - 3.38£0.21b 3.45%0.14b 4.00%+0.19a 790.92*
Storage 1.39+£0.06c 1.50£0.13¢c 2.58%+0.22b 3.60%x0.27a 194.50+*
SVCC Coliform
Reheating - - 1.15£0.09b 1.66%x0.12a 742.76%
Storage Psychrotrophic - 1.50%£0.13¢c  2.49%£0.26b 3.03%0.59a 92.65*
Reheating bacteria - - 1.7240.08b 2.60+0.19a  957.00%

a)

. immediately after cooking

% . Significantly different at p<0.0001

abcd : Values with the different letter are significantly different among the trimester at p<0.0001
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Table 12. T-value in Stand plate counts, Coliforms counts, Psychrotrophic bacteria of Boiled Potato and
Imitation Crab Stick in Soy Sauce related to preparation methods.

Preparation method

Storage day

0¥ 5 10 15
Storage =5.31**x 3.7 3% 2.12 0.29
SPC
Reheating N.A. =7 .88%%x% 2.10 3.16%
Storage 0.37 26.35% %% 0.8 1##xx% 6.06%* %%
Coliform
Reheating N.A. 29.05% %% 18.26%%%x* 5.24x*x
Storage N.A. 26.90% %% 4. 15%x 4 8k
Psychrotrophic
bacteria
Reheating N.A. N.A. 20.4 4 #%%% 4 57 %%
¥ immediately after cooking
ek ek ko D Significantly different at p<0.05, p<0.01, p<0.001, p<0.0001 respectively

N.A : Not Attained
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Table 13. Change in Stand plate counts, Coliforms counts, Psychrotrophic bacteria of Boiled Quail Egg and

Fish Paste in Soy Sauce related to preparation methods Mean=xS.D.
Storage day
Preparation method F value
0? 5 10 15
Storage <pe 3.11£0.10d 3.47£0.29¢ 4.66%£0.11b 5.65%+0.48a 95.84%*
Reheating - 2.56£0.10b 3.60%x0.19a 3.51+0.18a 862.48+%
Storage 1.83£0.08d 2.60%£0.17¢ 3.80%x0.12b 4.58%+0.21a 393.46+%
cC Coliform
Reheating - 1.77£0.45¢ 2.51+0.21b 3.61£0.17a 199.26%*
Storage Psychrotrophic 2.39£0.37¢c 2.36x0.11c 3.63x0.18b 4.52+£0.25a 110.01%
Reheating bacteria - 1.87£0.54¢c 2.51+0.34b 3.26%0.17a 107.21 *
Storage <pe 2.38%£0.21¢c 2.62%£0.10b 2.58*0.07b 3.40£0.17a 55.09%
Reheating - - 1.39£0.25b 2.39%+0.25a 260.78+#
Storage - 1.30£0.19d 2.62+0.26¢c 3.70£0.20b 588.1%
SVCC Coliform
Reheating - - 1.74+0.03b 2.524+0.24a 674.32%
Storage Psychrotrophic - - 2.35%0.21b 3.56%0.32a 529.32x*
Reheating bacteria - - 1.484+0.38b 2.8440.04a 311.13#

a)

. immediately after cooking
% . Significantly different at p<0.0001

abcd : Values with the different letter are significantly different among the trimester at p<0.0001
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Table 14. T-value in Stand plate counts, Coliforms counts, Psychrotrophic bacteria of Boiled Quail Egg and
Fish Paste in Soy Sauce related to preparation methods.

Storage day
Preparation method

0% 5 10 15
Storage 8.83%*x 5.83%x* 39.65%%x 10.82%%x
SPC
Reheating N.A. 65.66%** 17.40%s%* 8.8 1##*x%
Storage 56.62% %% 12.67%*x* 14.08x%:*x 7.4 1 %%
Coliform
Reheating N.A. 9.60%*x* 8.7 8% 9.20%:%*
. Storage 15.955%:%x 50.7 8% 11.52%*x 5.85*x*
Psychrotrophic
bacteria
Reheating N.A. 8.56%* 4.97 % 5.82*

a)

. immediately after cooking
% wkx 1 Significantly different at p<0.01, p<0.001, p<0.0001 respectively
N.A : Not Attained
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Fig. 15. Change in Stand plate counts of storage and reheating

(Boiled Potato and Imitation Crab Stick in Soy Suce)

* CCS, SVCCS : storage
CCR, SVCCR : reheating
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Fig, 16. Change in Coliform of storage and reheating

(Boiled Potato and Imitation Crab Stick in Soy Sauce)

* CCS, SVCCS : storage
CCR, SVCCR : reheating
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Fig. 17. Change in Psychrotrophic bacteria of storage and reheating
(Boiled Potato and Imitation Crab Stick in Soy Sauce)

* CCS, SVCCS : storage
CCR, SVCCR : reheating
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Fig. 18. Change in Stand plate counts of storage and reheating

(Boiled Quail Egg and Fish Paste in Soy Sauce)

* CCS, SVCCS : storage
CCR, SVCCR : reheating
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Fig. 19. Change in Coliform of storage and reheating

(Boiled Quail Egg and Fish Paste in Soy Sauce)

* CCS, SVCCS : storage
CCR, SVCCR : reheating
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Fig. 20. Change in Psychrotrophic bacteria of storage and reheating
(Boiled Quail Egg and Fish Paste in Soy Sauce)

* CCS, SVCCS : storage
CCR, SVCCR : reheating
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Table 15. Score of Sensory Evaluation of Boiled Potato and Imitation Crab Stick in Soy Sauce of storage day

Mean=®S.D.
Preparation method Storage day F value
0¥ 5 10 15
CC 4.13+0.83a 3.50x0.76ab  2.88%£0.99b N.A 4,17+
Appearance SVCC 5.25£0.89 4.88+1.36 4.88+£0.83 4.88%+1.25 0.23
t value -2.61% -2.50% —4 37 %%
CC 4.25%+0.46 4.00+0.53 3.50+0.93 N.A 2.58
Flaver SVCC 5.13£0.83 4.63+0.74 5.13+0.35 4.63%£0.92 1.2
t value -2.59% -1.93 —4.64*%
CC 4.38+0.74 3.38+0.83 3.38+0.92 N.A 2.87
Color SVCC 4.88+1.13 4.88+0.99 5.00£0.76  4.38%£1.19 0.58
t value -1.05 -2.18% -3.87*%
CC 4.13+0.83a 4.25+0.46a  3.25%+0.89b N.A 4.20%
Taste SVCC 5.25%+0.89 5.13+0.64 5.00£0.00 4.75%1.16 0.57
t value -2.61% -3.13%x* —5.58*xx*
CC 4.38+0.74a 4.13+0.64a 2.75%£1.04b N.A 9.03#*x*
Hardness SVCC 5.00£0.93 4.63+1.41 5.13+0.83 4.63%£1.19 0.43
t value -1.49 -0.91 —5.05%*x*
CC 4.25x0.71a 4.00x0.53a 3.13+0.64b N.A 7.00%x*
Acceptability SVCC 5.13£0.83 4.75+1.28 5.38+0.74 4.63%£1.19 0.88
t value -2.26% -1.53 —6.48*x%x

S immediately after cooking

N.A : Not Attained

koksk D kskok D osokokok .

Significantly different at p<0.05, p<0.01, p<0.001, p<0.0001 respectively

ab : Values with the different letter are significantly different among the trimester at p<0.05 and p<0.01
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Table 16. Score of Sensory Evaluation of

Boiled Quail Egg and Fish Paste in Soy Sauce of storage day

Mean®S.D.
. Storage day
Preparation method F value
0% 5 10 15

Appearance CC 5.00£0.93 4.38%+1.06 4.25%+0.89 N.A 1.4
SVCC 5.25+0.89 5.560x£1.41 5.00£1.52 4.63%£0.92 0.75

t value -0.55 -1.80 -1.21
Flaver CC 4.88+0.84 4.13+0.64 4.38+0.74 N.A 2.11
SVCC 5.00£1.20 5.13+1.13 5.25+£1.06 4.63%£0.92 0.48

t value -0.24 -2.18* -1.79
Color CC 4.63+0.92 4.38%+1.06 4.25+1.28 N.A 0.24
SVCC 5.13+0.10 5.00£1.20 4.88+1.48 4.63%£0.92 0.27

t value -1.05 -1.11 -0.91
Taste CC 5.00+0.76 4.38+0.52 4.25+0.71 N.A 2.89
SVCC 5.50+0.76 5.38%+1.19 5.38+1.06 5.00%£0.93 0.38

t value -1.32 -2.18 -2.50%
Hardness CC 4.63%+1.06 4.50+0.93 3.88+0.64 N.A 1.62
SVCC 5.63£0.74 5.63£0.92 5.25+1.28 4.88%£0.84 1.11

t value -2.18% -2.44% -2.71%
Acceptability CC 4.75%+0.89 4.38+0.92 4.00+0.93 N.A 1.36
SVCC 5.63£0.92 5.63£0.92 4.88+1.36 5.00%£0.93 1.17

t value -1.94 -2.73* -1.51

D immediately after cooking

* . Significantly different at p<0.05
N.A : Not Attained
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Taste

Fig. 21. Score of Sensory Evaluation Boiled Potato and Imitation

Crab Stick in Soy Sauce of After Cooking
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Hardness || Color

Taste

Fig. 22. Score of Sensory Evaluation Boiled Potato and Imitation

Crab Stick in Soy Sauce of Five Storage days
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Hardness Color

Taste

Fig. 23. Score of Sensory Evaluation Boiled Potato and Imitation

Crab Stick in Soy Sauce of Ten Storage days

_81_



——CC

—-m--SVCC
Appearance
7 +
6
5
Acceptability A 4 Flaver
3
2

Hardness Color

Fig. 24. Score of Sensory Evaluation Boiled Quail Egg and

Fish Paste in Soy Sauce of After Cooking
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Taste

Fig. 25. Score of Sensory Evaluation Boiled Quail Egg and

Fish Paste in Soy Sauce of Five Storage days
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Taste

Fig. 26. Score of Sensory Evaluation Boiled Quail Egg and

Fish Paste in Soy Sauce of Ten Storage days
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ABSTRACT

Evaluation of the quality and sensory of boiled foods prepared

with the Cook-Chill System and Sous vide Cook-Chill System

Song Sun—-Mi
Department of Food & Nutirtion
The Graduate School

Sungshin Women's University

This study was done to provide short basic data for the Sous vide
Cook-Chill System by comparing and evaluating the quality of foods,
which were prepared using the Cook-Chill System and Sous vide
Cook-Chill System, according to the preparation methods and
sensory evaluation. The foods examined were boiled potato and
imitation crab stick in soy sauce and boiled quail egg and fish paste
in soy souce supplied for mass feeding.. These foods were prepared
suing the Cook-Chill System and Sous vide Cook-Chill system and

their quality was evaluated at the time of preparation and storage.

Firstly, foods were prepared using the Cook-Chill System(CC) and
Sous vide Cook-Chill System(SVCC) and the time needed and
temperature during each preparation stage were measured and
physicochemical (pH, Aw, and moisture content) and microbial
(standard plate count and coliform count) qualities were evaluated.

Secondly, in order to evaluate the quality and safety, the



physicochemical (pH, Aw, and moisture content) and microbial
(standard plate count, coliform count, psychrotrophic bacteria count)
qualities were evaluated according to the preparation methods (CC
and SVCC) and stored at 3C for Oday(after cooking), 5days, 10days
and 15days and reheated.

Thirdly, the sensory evaluation (appearance, flaver, color, taste,
hardness, acceptability) were evaluated according to the preparation
methods (CC and SVCC) and storage day(Oday, bdays, 10days,

15days). The following results were obtained.

1. The time and temperature needed during each stage were
measured at the time of preparing boiled potato and imitation crab
stick in soy sauce and boiled quail egg and fish paste in soy sauce.
They were the ingredients other than soy sauce were kept cold at
7C. In the case of boiled potato and imitation crab stick in soy
sauce and boiled quail egg and fish paste in soy sauce with CC and
SVCC wrer average internal temperatures satisfied 74C. The cooling
temperature and time CC and SVCC was cooled satisfying the

standards, being cooled to 3C within 90 min of preparation.

2. The results of measuring physicochemical qualities were
evaluated during the preparation stage. pH of boiled potato and
imitation crab stick in soy sauce prepared using CC and SVCC were
pH 4.76~6.84, pH 4.76~6.77, respectively, indicating potentially
hazardous state that is characterized by the pH 4.6~7.0. Boiled quail
egg and fish paste in soy sauce prepared using CC and SVCC were

pH 5.22~8.29



Aw of boiled potato and imitation crab stick in soy sauce except
for soy sauce prepared with CC and SVCC were 0.89~0.95,
0.89~0.97, respectively. Boiled quail egg and fish paste in soy sauce
with CC and SVCC were 0.89~0.96, two samples indicating
potentially hazardous state that is characterized by the range of
0.85~0.99.

Moisture content in boiled potato and imitation crab stick in soy
sauce prepared with CC and SVCC were 62.18%~87.81%,
62.18%~88.61%, respectively. In the case of boiled quail egg and
fish paste in soy sauce prepared with CC and SVCC were
46.61%~84.22%, 46.61%~85.58%, respectively.

3. Microbial tests according to each preparation stage showed the
following results. In the main ingredient, ie., potato and imitation
crab stick used for the preparation of boiled potato and imitation
crab stick in soy sauce, the standard plate count was 6.99(Log
CFU/g, under unit omit) and 3.55, coliform count 5.80 and 2.00. With
CC, the standard plate count was detected and coliform count was
1.00, immediately after cooking; 1.63 and 1.15, respectively,
immediately after packing. Thus, these values were increase. With
SVCC, the standard plate count and coliform count were detected,
immediately after cooking; 1.31 and 1.39 respectively, immediately
after cooling.

The main ingredient ie., quail egg and fish paste used for the
preparation of boiled quail egg and fish paste in soy sauce, the
standard plate count was 3.30 and 3.31, respectively, coliform count

was 1.89 and 2.96, respectively. With CC, the standard plate count



was 1.11 and coliform count was not detected, immediately after
cooking; 3.11 and 1.83 respectively, immediately after packing. With
SVCC , the standard plate count and coliform count were 2.30 and
not detected, respectively, immediately after cooking. Thus, the
results of microbial tests showed that the boiled potato and imitation
crab stick in soy sauce and boiled quail egg and fish paste in soy
sauce were safe prepared with either CC or SVCC.(standard platet

count<10°, coliform count<10?%

4. The results of measuring physicochemical qualities according to
the preparation methods and storage day are as follows. In the case
of boiled potato and imitation crab stick in soy sauce, pH with CC
and SVCC were increased to 6.07 and 6.09, respectively, by Oday
and 6.18, 6.00, respectively, by 15 days. After reheating, increased
to 6.40, 6.17, respectively, by 15 days. Thus, it was somewhat
lower SVCC than CC by storage day. Boiled quail egg and fish paste
in soy sauce, CC and SVCC were decreased to 7.12, 7.24 and 6.94,
6.97, respectively, by O day and 15 days. After reheating, decreased
to 6.90, 6.96, respectively, by and 15 days.

Aw in boiled potato and imitation crab stick in soy sauce with CC
and SVCC were 0.93, 0.92, and 0.92, 0.95, respectively, by O day
and 15 days. After reheating, 0.92, 0.93, respectively, by 15 days.
Boiled quail egg and fish paste in soy sauce with CC and SVCC
were 0.96, 0.95 and 0.95, 0.96, respectively, by O day and 15 days.
After reheating, 0.94, 0.95, respectively, by 15 days.

Moisture content in boiled potato and imitation crab stick in soy

sauce with CC and SVCC were increased to 67.43%, 67.83% and



75.37%, 71.46%, respectively, by 0O day and 15 days. After
reheating, and 72.62%, 65.52%, respectively, by 15 days. In the case
of boiled quail egg and fish paste in soy sauce with CC and SVCC
were increased to 59.02%, 60.07% and 60.05%, 64.99%,
respectively, by O day and 15 days. After reheating CC and SVCC
were increased to 65.05%, 69.57%, respectively, by 15 days. It was
somewhat higher SVCC than CC because, SVCC was vacuum packing

5. Food quality was evaluated using microbial tests according to
the preparation methods and storage day. With CC and SVCC,
standard plate count in boiled potato and imitation crab stick in soy
sauce was increased 4.43 and 4.37, respectively, by O day and 15
days.(p<.0001) Thus, result were satisfying the standards applied in
processed food(10° CFU/g). After reheating, CC and SVCC were
increased to not detected by O day, and 4.59, 4.00, respectively, by
15 days(p<.0001), Thus, the results of microbial tests showed that
lower increased SVCC than CC and, being the normal safe range. In
the case of boiled quail egg and fish paste in soy sauce with CC
and SVCC were increased to 5.65 and 3.40, respectively, by 15
days.(p<.0001) With CC and SVCC were increased to not detected
by Oday, and 3.51, 2.39 by 15 days, respectively of after
reheating.(p<.0001) The standard plate count of two samples
prepared with CC, the number of bacteria increased more with time
when the food was prepared with CC compared with SVCC.

Coliform count in boiled potato and imitation crab stick in soy
sauce with CC and SVCC were increased to 4.53, 3.60 by 15 days,
respectively.(p<.0001) After reheating, CC and SVCC were increased



to not detected by Oday, and 2.69, 1.66 by 15 days,
respectively.(p<.0001) After rehearing, SVCC was satisfying the
standards applied in processed food.(10° CFU/g) Boiled quail egg
and fish paste in soy sauce with CC, it was increased to 4.58 by
15 days.(p<.0001) SVCC was not detected by O day and 3.70 bv 15
days.(p<.0001) Coliform count was lower SVCC than CC. After
rehearing, CC and SVCC were not detected by O day and 3.61, 2.52
respectively by 15 days.(p<.0001)

Psychrotrophic bacteria count in boiled potato and imitation crab
stick in soy sauce with CC and SVCC were increased to not
detected by O day, and 4.33, 3.03 by 15 days, respectively.(p<.0001)
Psychrotrophic bacteria count was higher SVCC than CC. After
reheating, with CC and SVCC were not detected by Oday, and 3.39,
2.60 by 1bdays, respectively.(p<.0001) Boiled quail egg and fish
paste in soy sauce with CC, it was increased to 4.52 by 15
days.(p<.0001) With SVCC, it was not detected by Oday and 3.26 by
15 days.(p<.0001) After reheating, with CC and SVCC were not
detected by O day, and 3.26, 2.84 by 15 days, respectively.(p<.0001)
With SVCC, it was increased to not detected by O day and 2.84 by
15 days.(p<.0001)

6. The results of measuring sensory evaluation according to the
preparation methods and storage day are as follows. In the case of
boiled potato and imitation crab stick in soy sauce, appearance with
CC, it was 2.88 by 10 days, decreased to storage day.(p<.05) With
SVCC, it was 5.25 and 4.88 by O day and 15 days, respectively.
Sensory evaluate was higher SVCC than CC(0 day and 5 days;



p<.05, 10 days; p<.001) Boiled quail egg and fish paste in soy sauce
with CC and SVCC were decreased to 4.25 by 10 days and 4.63 by
15 days. Sensory evaluate was higher SVCC than CC.

Flaver, boiled potato and imitation crab stick in soy sauce with
CC, it was 3.50 by 10 days, respectively. With SVCC, it was 5.13
and 4.63 by 10 and 15 days. Boiled quail egg and fish paste in soy
sauce with CC and SVCC were decreased to storage day. Sensory
evaluate was higher SVCC than CC.(5 days; p<.05)

Color, boiled potato and imitation crab stick in soy sauce with CC
and SVCC were decreased to storage day. The higher SVCC than
CC.(5days;p<.05, 10days;p<.01) Boiled quail egg and fish paste in
soy sauce with CC, it was decreased to 4.25 by 10 days,
respectively. With SVCC, it was 4.63 by 15 days, respectively.

Taste, in the case of boiled potato and imitation crab stick in soy
sauce with CC, it was decreased to 3.25 by 10 days.(p<.05) With
SVCC, it was decreased to 4.75 by 15 days. According to storage
day, the score higher SVCC than CC.(0 day; p<.05, 10 day; p<.01,
15 day; p<.001) Boiled quail egg and fish paste in soy sauce with
CC, it was 4.25 by 10 days. With SVCC, it was decreased to 5.38
and 5.00 by 10 and 15 days, respectively.(10day; p<.05)

Hardness, boiled potato and imitation crab stick in soy sauce with
CC it was decreased to 2.75 by 10 days, respectively.(p<.01) With
SVCC it was, 5.13 and 4.63 by 10 days and 15 days,
respectively.(10 days; p<.001) SVCC was higher score. Boiled quail
egg and fish paste in soy sauce with CC, it was 3.88 by 10 days,
respectively. With SVCC, it was decreased to 4.88 by 15 days,

respectively. Thus, these score were according to somewhat higher



SVCC than CC.(p<.05)

Acceptability, boiled potato and imitation crab stick in soy sauce
with CC, it was decreased to 3.13 by 10 days, respectively. (p<.01)
With SVCC, it was decreased to 5.38 and 4.63 by 10 days and 15
days, respectively.(0 day; p<.05, 10 days; p<.0001) In the case of
boiled quail egg and fish paste in soy sauce with CC, it was
decreased to 4.00 by 10 days. With SVCC, it was decreased to 5.00
by 15days,(5 days; p<.05)

In conclusion, when the effects of preparation methods on
physicochemical and microbial qualities were analyzed, the following
results were obtained. Firstly, the microbial risk was less and
quality of the foods was excellent when SVCC compared CC in
which changes in pH, Aw and moisture loss were less with SVCC.
Secondly, this study, microbial qualities were relatively high with
SVCC acording to storage day. It was suggesting that SVCC is a
more effective method probably because vacuum packing would
eliminate oxygen in the food, inhibiting bacterial growth. Thirdly,
boiled potato and imitation crab stick in soy sauce and boiled quail
egg and fish paste in soy sauce, with SVCC, it was high score 15
days when SVCC and CC were compared. And after reheating,
standard plate count and coliform count were satisfying the
standards applied in processed food.(10° CFU/g, 10° CFU/g) Thus,
sensory and microbial qualities were satisfying by 15 days so,

qualitiy satisfying was better SVCC than CC.
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