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A Study on the Microbial Quality Control of Chicken Meat Salad
by Adding Green Tea Extracts in Foodservice Operations
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Abstract

This study was aimed to determine microbiological quality by adding green tea extracts to chicken meat salad. For this
study, Chicken meat salad were prepared with two production method. {method 1: addition of green tea extracts to boiling
phase, method 2: addition of green tea extracts to salad dressing) Microbiological effects of green tea extracts were assessed
during production process by measuring process time, temperature, pH and Aw and determining total plate counts and
coliforms. Effects of green tea extracts on total plate counts and coliforms were observed during holding at 3, 10, 25+1°C

for 12 hours. Green tea extracts improved the microbiological quality and showed antibacterial properties when they are
added to chicken meat salad.
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Chicken .
Washing Boiling 1 Spliting [
meat(Breast)
23,45 1 12345 112345 11,2345
Ginger —— Washing & Peelingr— Cutting - Sanitation [ Rinse(3times)
2,345 1 12345 1 1,234,5 1 11,2345 1t 12345
Cucumber ——{Washing & Peelingj|— Cutting [+ Sanitation [ Rinse(3times)
2,345 1 1,23.4.5 1 1.2,3,4,5 1 12345 1 1,23,4,5
Carrot [~ {Washing & Peeling[™} Cutting || Sanitation [7]Rinse(3times) Mixing
2,3,45 l 12,345 1 12345 1 12345 1 1,2,34,5 1 12,345
Lettuce |[—|Washing & Peeling[—] Cutting [ Sanitation Rinse(3times)
2,3,45 1 1,2.34,5 1 12345 1 12345 1 1,2,3,45
Mustard
dressing
2,3,45
Basic . i
. ) Preparation Cooking
ingredient

Number 1 for time: 2 for temperature: 3 for microbiological: 4 for pH: 5 for Aw: and their indicate beginning and end paris for evaluating or recording.

<Fig. 1> Phase in Product flow of Chicken Meat Salad with Mustard dressing
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<Table 1> Measurements for time, temperature, pH and Aw of chicken meat salad at various phases in product method(l)

Mean(Repetition=3)

Food Temp.('C)  Evr, Temp.(C) pH

Phase in product flow Food item Time(min) Aw
1. Raw ingredient Chicken meat 8.00 6.13 0.90
Ginger 12.10 6.98 091
Carrot 5.60 6.70 0.96
Cucumber NA. 6.00 25.4. 6.05 0.92
Lettuce 13.00 6.37 0.95
Mustard dressing 15.00 4.01 0.87
2. Preparation
Washing & Peeling Chicken meat 2.08 7.70 6.40 0.93
Ginger 15.16 11.40 " 650 091
Carrot 3.16 6.90 6.44 091
Cucumber 8.24 8.30 6.03 0.97
Lettuce 3.46 3.30 6.16 0.97
Cutting Ginger 7.00 10.70 6.48 0.97
Carrot 11.28 8.60 6.33 0.93
Cucumber 25.26 8.80 6.25 0.94
Lettuce 10.24 5.30 254 6.40 0.96
Sanitation Ginger 5.00 9.30 6.48 0.90
Carrot 5.00 9.00 6.35 0.90
Cucumber 5.00 9.90 6.17 0.96
Lettuce 5.00 7.70 6.24 0.91
Rinse Ginger 2.10 9.30 6.38 0.94
Carrot 2.40 8.30 6.34 0.97
Cucumber 2.54 8.70 6.24 0.90
Lettuce 6.30 8.30 6.34 0.96
3. Cooking Boiling 0%% 45.0 90.20 100.0 6.52 0.96
' 2bog 45.0 91.60 6.30 0.93
3% 45.0 90.80 6.51 093
Spliting 0% 1850 43.60 6.34 0.95
2% 18.00 43.80 24.8 6.39 0.96
3% 18.00 44.80 645 0.96
4. Mixing 0% 3.00 14.80 5.04 0.92
2% 3.00 14.00 253 5.10 0.93
3% 3.00 14.20 5.14 0.92

no addition of green tea extract.
' 2% addition of green tea extract.
3% addition of green tea extract.
V.A. : Not Attained.
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<Table 2> Measurements for time, temperature, pH and Aw of chicken meat salad at various phases in product method(ll)

Mean(Repetition=3)

Time(min)

Phase in product flow Food item Food Temp.(C) Evr. Temp.('C) pH Aw
1. Raw ingredient Chicken meat 8.00 6.13 0.89
Ginger 12.10 6.98 091
Carrot 5.60 6.25 0.93
Cucumber 6.00 6.05 0.91
Lettuce NA. 13.00 254 6.21 0.94
Mustard dressing

0°% 15.00 3.53 0.96
3504 15.35 3.83 0.83
6% 16.00 3.97 0.84

2. Preparation .
Washing & Peeling Chicken meat 2.30 7.85 6.40 0.92
Ginger 15.00 11.70 650 0.90
Carrot 3.20 6.70 6.25 0.92
Cucumber 7.75 8.00 6.03 0.97
Lettuce 385 430 6.20 0.95
Cutting Ginger 6.50 11.30 6.48 0.96
Carrot 11.40 8.50 6.24 0.87
Cucumber 23.20 8.85 6.25 0.94
Lettuce 9.70 6.10 260 6.20 0.93
Sanitation Ginger 5.00 9.25 : 6.48 0.90
Carrot 5.00 9.00 6.35 0.88
Cucumber 5.00 9.50 6.17 0.96
Lettuce .5.00 8.25 6.15 0.93
Rinse Ginger 2.00 9.20 6.38 0.93
Carrot 2.70 8.00 6.32 0.94
Cucumber 2.30 8.60 6.24 0.89
Lettuce 6.25 8.00 6.26 0.93
3. Cooking Boiling Chicken meat 45.0 9220 100.0 6.51 0.95
Spliting Chicken meat 19.00 44.35 25.2 6.34 0.95
4. Mixing 0% 3.00 14.00 5.04 0.92
3% 3.00 14.50 255 5.21 0.90
6% 3.00 14.35 5.40 0.90

2 no addition of green tea extract.
b 304 addition of green tea extract.
¢ 6% addition of green tea extract.
N.A. : Not Attained.
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<Table 3> Microbiological evaluation of chicken meat salad at

various phases in product method(l)
Mean(Repetition=3, unit; Log CFU/g)
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<Table 4> Microbiological evaluation of chicken meat salad at
various phases in product method(ll)

Phase in product ‘ Total plate . Mean(Repetition=3, unit; Log CFU/g)
flow ,FOOd ttem counts Coliforms Phase in product . Total plate :
- - - Food item oliforms
1. Raw ingredient Chicken meat 6.00 5.00 flow counts
Ginger 6.30 5.54 1. Raw ingredient Chicken meat 5.30 495
Carrot 5.08 4.86 Ginger 7.04 6.08
Cucumber 5.80 5.60 Catrot 5.00 4.85
Lettuce 6.75 4.45 Cucumber 5.78 5.58
Mustard dressing ~ 4.00 = 265 Lettuce 6.78 448
2. Preparation Mustard dressing
Washing & Peeling  Chicken meat 3.40 318 0% 3.18 2.88
Ginger 4.48 3.48 3bos 3.00 2.28
Carrot 4.32 3.40 6% 3.05 2.20
Cucumber 4.18 3.54 2. Preparation
Lettuce 5.00 3.60 Washing & Peeling  Chicken meat 4.66 248
Cutting Ginger 5.79 474 Ginger 4.00 230
Carrot T 440 4.54 Carrot 3.30 2.00
Cucumber 5.60 498 Cucumber 4.60 357
Lettuce 5.51 4.00 Lettuce 3.30 2.18
Sanitation Ginger 495 3.60 Cutting Ginger 5.00 430
Carrot 3.54 3.36 Carrot 4.30 3.48
Cucumber 3.62 3.56 Cucumber 4.54 3.40
Lettuce 3.28 3.08 Lettuce 495 5.00
Rinse Ginger 3.74 3.65 Sanitation Ginger 21 2.00
Carrot 3.46 3.00 Carrot 2.30 2.65
Cucumber 3.53 3.30 Cucumber 5.16 481
Lettuce 3.48 3.38 Lettuce 3.85 3.00
3. Cooking Boiling 0°% 1.86 1.40 Rinse Ginger 3.60 2.40
2b% 1.78 1.04 Carrot 3.30 230
3% 1.74 1.00 Cucumber 3.00 2.48
Spliting 0% 2.08 1.74 Lettuce 3.95 3.48
2% 2.04 1.60 3. Cooking Boiling  Chicken meat 3.00 1.70
3% 2.00 1.54 Spliing  Chicken meat 3.60 278
4. Mixing 0% 4.00 2.30 4. Mixing 0% 4.60 2.18
2% 3.30 2.05 3% 3.81 1.81
3% 3.00 1.90 6% 3.78 1.90

no addition of green tea extract.
2% addition of green tea extract.
3% addition of green tea extract.

2 no addition of green tea extract.
b 304 addition of green tea extract.
¢ 6% addition of green tea extract.
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<Table 5> Changes in total plate counts related to holding time

and temperature of product method(l)
Mean(Repetition=3, unit: Log CFU/g)

Holding - - Holdang time ¢hr)
o S0 0. 5 1 2 6 12

02 400 466 479 530 532 536
3 2% 330 351 352 526 526 530
3 300 348 349 500 504 5.18

0 400 472 512 545 681 748
10 2 330 348 432 532 654 730
3 300 345 462 526 630 718
0 400 560 7.05
25+1 2 330 518 620 N.A.

3 300 500 6.15

D immediately after cooking,

2 no addition of green tea extract
3 296 addition of green tea extract
9 39 addition of green tea extract
N.A. : Not Attained.

<Table 6> Changes in coliforms counts related to holding time

and temperature of product method(l)
Mean(Repetmon—S unit: Log CFU/ 2
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<Table 7> Changes in total plate counts related to holding time

and temperature of product method(ll)
Mean(Repetition=3, unit: Log CFU/g)

Holding , Holdmg time (hr) :
temperature Food R i ,

Holdmg : L ,Holdmgume o)
tempemture Food PPN S i

0¥ 230 3. oo 330 430 576 630
3 29 205 240 240 400 574 630
3 190 204 225 348 570 596

02 460 494 548 654 756 759
3 3 381 418 465 648 720 7.38
6P 378 374 400 623 728 761

0 230 340 430 530 685 7.86 0 460 540 S60 665 785 890
10 2 205 248 326 500 628 736 10 3 381 460 481 690 758 848
3 190 228 348 430 618 7.30 6 378 430 493 654 766 681
0 230 370 581 ‘ 0 460 660 754
25+1 2 205 355 500 NA. 251 3 381 588 7.00 NA.
3 190 350 548 6 378 488 690

D imimediately after cooking.

2 no addition of green tea extract
%) 29 addition of green tea extract
9 3% addition of green tea extract
N.A. : Not Attained.

D immediately after cooking,

? no addition of green tea extract
3 3% addition of green tea extract
9 6% addition of green tea extract
N.A. : Not Attained.
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<Table 8> Changes in coliforms counts related to holding time

and temperature of product method(ll)
Mean(Repetition=3, unit: Log CFU/g)

Holding Holding time ¢hr)
temperature Food H :
0 0 0.5 1 2 6 12

0¥ 218 278 318 418 481 500
3 3 181 18 181 200 218 3.00
6Y 190 18 180 170 165 230
0 218 306 340 500 600 648

10 3 181 170 274 254 260 270
6 190 190 254 248 254 230
0 218 418 493

25+1 3 181 270 448 N.A.
6 190 230 378

D immediately after cooking.

2 no addition of green tea extract
% 3% addition of green tea extract
4 6% addition of green tea extract
N.A. : Not Attained.
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