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ABSTRACT

This research was to develop the jerky processed from spent laying hen meat. The
experiment was divided into 4 parts; (1) the addition of humectants (glycerol and sorbitol), (2)
roasting, (3) packaging and (4) proximate composition. The first experiment, the effects of
humectants as divided into control (without humectant), glycerol (10 and 15% (w/w)) and
sorbitol (10 and 15% (w/w)) on the physicochemical, microbiological and sensorial qualities of
jerky processed from spent laying hen meat was study. It was found that humectant suitable for
jerky product from spent laying hen meat was the 15% glycerol, which its a_ value and moisture
content was lower with % drying yield was higher than the control (P<0.05). Additionally, the
superior textural characteristics including hardness, cohesiveness, gumminess, springiness and
chewiness as well as sensory scores on textural and overall acceptability attributes were prone
obtained from jerky added with 15% glycerol as compared to control sample (P<0.07). Regarding
effect of sorbitol, the % drying yield was higher in 10% and 15% sorbitol than in control
(P<0.05), but other parameters were not significant differences among sorbitol added jerky and
control (P>0.05). However, all samples showed numbers of total plate count, yeast/mold and
S. aureus was less than limit of detection, representing the safety process of jerky.
The 15% glycerol was the most suitable humectant to be used for jerky product from spent laying
hen meat, so this formulation was used to carry out in further study.

To evaluation of quality of jerky processed from spent laying hen meat with
15% glycerol between two thermal processing; (1) drying and (2) drying and roasting, the

physicochemical, microbiological and sensorial qualities of products was performed. It was

111



found that jerky obtained from drying and roasting exhibited a higher scores of color, appearance,
sweetness, flavor and overall acceptability attributes than those obtained from drying process
alone (P<0.05). There were no significant differences in physicochemical and microbiological
parameters among samples (P>0.05). Therefore the drying and roasting was optimal thermal
process for spent hen jerky and was set as the process for evaluating the product stability storage
with different packaging conditions.

To study the shelf life of product during 3 months from two different packaging
conditions, jerky packed in vacuum packaging and aerobic packaging with oxygen absorber, were
designed. The result implied that aerobic packaging with oxygen absorber showed a better control
the changes in color of products during storage than vacuum packaging. Jerky packed in aerobic
packaging with oxygen absorber had higher redness (a*), yellowness (b*) and chroma value with
lower lipid oxidation as indicated by TBARs value than those packed in vacuum packaging
(P<0.05). However, jerky packed in vacuum packaging showed a lower moisture content and
a higher shininess scores as measured by QDA sensory analysis than another one (P<0.05).

After analyzing chemical composition of the jerky product from spent laying hen meat
(15% glycerol processed by drying roasting), contents of protein, carbohydrates, moisture, fat and
ash were 37.29%, 35.51%, 18.19%, 4.79% and 4.24%, respectively. The moisture : protein ratio
of obtained jerky product was 0.48 : 1. The energy content of jerky was 334.23 kcal/100 g, the
calorie were protein, carbohydrates and fat equal to 149.14 kcal/100 g, 142.02 kcal/100 g and

43.07 kcal/100 g respectively. The cost of jerky (raw material cost) was 318 bath/kg product.
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http://www.foodnetworksolution.com/wiki/word/2926/%E0%B8%9E%E0%B8%B7%E0%B8%8A%E0%B8%AB%E0%B8%B1%E0%B8%A7-tuber-crop
http://www.foodnetworksolution.com/wiki/word/2927/cassava-%E0%B8%A1%E0%B8%B1%E0%B8%99%E0%B8%AA%E0%B8%B3%E0%B8%9B%E0%B8%B0%E0%B8%AB%E0%B8%A5%E0%B8%B1%E0%B8%87
http://www.foodnetworksolution.com/wiki/word/1158/potato-%E0%B8%A1%E0%B8%B1%E0%B8%99%E0%B8%9D%E0%B8%A3%E0%B8%B1%E0%B9%88%E0%B8%87
http://www.foodnetworksolution.com/wiki/word/0229/cereal-grain-%E0%B9%80%E0%B8%A1%E0%B8%A5%E0%B9%87%E0%B8%94%E0%B8%98%E0%B8%B1%E0%B8%8D%E0%B8%9E%E0%B8%B7%E0%B8%8A
http://www.foodnetworksolution.com/wiki/word/2893/corn-%E0%B8%82%E0%B9%89%E0%B8%B2%E0%B8%A7%E0%B9%82%E0%B8%9E%E0%B8%94
http://www.foodnetworksolution.com/wiki/word/1657/rice-%E0%B8%82%E0%B9%89%E0%B8%B2%E0%B8%A7
http://www.foodnetworksolution.com/wiki/word/1277/wheat-%E0%B8%82%E0%B9%89%E0%B8%B2%E0%B8%A7%E0%B8%AA%E0%B8%B2%E0%B8%A5%E0%B8%B5
http://www.foodnetworksolution.com/wiki/word/0501/starch-%E0%B8%AA%E0%B8%95%E0%B8%B2%E0%B8%A3%E0%B9%8C%E0%B8%8B
http://www.foodnetworksolution.com/wiki/word/3045/starch-hydrolysis-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%A2%E0%B9%88%E0%B8%AD%E0%B8%A2%E0%B9%81%E0%B8%9B%E0%B9%89%E0%B8%87
http://www.foodnetworksolution.com/wiki/word/1175/glucose-syrup-%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B9%80%E0%B8%8A%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%A1%E0%B8%81%E0%B8%A5%E0%B8%B9%E0%B9%82%E0%B8%84%E0%B8%AA
http://www.foodnetworksolution.com/wiki/word/1175/glucose-syrup-%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B9%80%E0%B8%8A%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%A1%E0%B8%81%E0%B8%A5%E0%B8%B9%E0%B9%82%E0%B8%84%E0%B8%AA
http://www.foodnetworksolution.com/wiki/word/1030/hydrogenation-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%95%E0%B8%B4%E0%B8%A1%E0%B9%84%E0%B8%AE%E0%B9%82%E0%B8%94%E0%B8%A3%E0%B9%80%E0%B8%88%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/1014/glucose-%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%95%E0%B8%B2%E0%B8%A5%E0%B8%81%E0%B8%A5%E0%B8%B9%E0%B9%82%E0%B8%84%E0%B8%AA
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http://www.foodnetworksolution.com/wiki/word/1665/vegetable-%E0%B8%9C%E0%B8%B1%E0%B8%81
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http://www.foodnetworksolution.com/wiki/word/3259/%E0%B8%81%E0%B8%A3%E0%B8%B0%E0%B8%8A%E0%B8%B2%E0%B8%A2%E0%B8%9C%E0%B8%87%E0%B8%8A%E0%B8%87%E0%B8%94%E0%B8%B7%E0%B9%88%E0%B8%A1
http://www.foodnetworksolution.com/wiki/word/3279/%E0%B8%AB%E0%B8%A1%E0%B8%B9%E0%B8%AB%E0%B8%A2%E0%B8%AD%E0%B8%87
http://www.foodnetworksolution.com/wiki/word/0334/food-safety-%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%9B%E0%B8%A5%E0%B8%AD%E0%B8%94%E0%B8%A0%E0%B8%B1%E0%B8%A2%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
http://www.foodnetworksolution.com/wiki/word/0334/food-safety-%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%9B%E0%B8%A5%E0%B8%AD%E0%B8%94%E0%B8%A0%E0%B8%B1%E0%B8%A2%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
http://www.foodnetworksolution.com/wiki/word/1232/food-spoilage-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%AA%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%A1%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
http://www.foodnetworksolution.com/wiki/word/1097/carbohydrate-%E0%B8%84%E0%B8%B2%E0%B8%A3%E0%B9%8C%E0%B9%82%E0%B8%9A%E0%B9%84%E0%B8%AE%E0%B9%80%E0%B8%94%E0%B8%A3%E0%B8%95
http://www.foodnetworksolution.com/wiki/word/1189/protein-%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%95%E0%B8%B5%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/0394/lipid-%E0%B8%A5%E0%B8%B4%E0%B8%9E%E0%B8%B4%E0%B8%94
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http://www.foodnetworksolution.com/wiki/word/1232/food-spoilage-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%AA%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%A1%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
http://www.foodnetworksolution.com/wiki/word/0197/%E0%B9%81%E0%B8%9A%E0%B8%84%E0%B8%97%E0%B8%B5%E0%B9%80%E0%B8%A3%E0%B8%B5%E0%B8%A2-bacteria
http://www.foodnetworksolution.com/wiki/word/0831/mold-%E0%B8%A3%E0%B8%B2
http://www.foodnetworksolution.com/wiki/word/0334/food-safety-%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%9B%E0%B8%A5%E0%B8%AD%E0%B8%94%E0%B8%A0%E0%B8%B1%E0%B8%A2%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
http://www.foodnetworksolution.com/wiki/word/0429/pathogen-%E0%B8%88%E0%B8%B8%E0%B8%A5%E0%B8%B4%E0%B8%99%E0%B8%97%E0%B8%A3%E0%B8%B5%E0%B8%A2%E0%B9%8C%E0%B8%81%E0%B9%88%E0%B8%AD%E0%B9%82%E0%B8%A3%E0%B8%84
http://www.foodnetworksolution.com/wiki/word/0332/food-poisoning-%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%9B%E0%B9%87%E0%B8%99%E0%B8%9E%E0%B8%B4%E0%B8%A9
http://www.foodnetworksolution.com/wiki/word/1080/mycotoxin-%E0%B9%84%E0%B8%A1%E0%B9%82%E0%B8%84%E0%B8%97%E0%B8%AD%E0%B8%81%E0%B8%8B%E0%B8%B4%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/0177/aflatoxin-%E0%B8%AD%E0%B8%B0%E0%B8%9F%E0%B8%A5%E0%B8%B2%E0%B8%97%E0%B8%AD%E0%B8%81%E0%B8%8B%E0%B8%B4%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/0680/enzyme-%E0%B9%80%E0%B8%AD%E0%B8%99%E0%B9%84%E0%B8%8B%E0%B8%A1%E0%B9%8C
http://www.foodnetworksolution.com/wiki/word/0915/non-enzymatic-browning-reaction-%E0%B8%9B%E0%B8%8F%E0%B8%B4%E0%B8%81%E0%B8%B4%E0%B8%A3%E0%B8%B4%E0%B8%A2%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%81%E0%B8%B4%E0%B8%94%E0%B8%AA%E0%B8%B5%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%95%E0%B8%B2%E0%B8%A5%E0%B8%97%E0%B8%B5%E0%B9%88%E0%B9%84%E0%B8%A1%E0%B9%88%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%82%E0%B9%89%E0%B8%AD%E0%B8%87%E0%B8%81%E0%B8%B1%E0%B8%9A%E0%B9%80%E0%B8%AD%E0%B8%99%E0%B9%84%E0%B8%8B%E0%B8%A1%E0%B9%8C
http://www.foodnetworksolution.com/wiki/word/1053/rancidity-%E0%B8%81%E0%B8%A5%E0%B8%B4%E0%B9%88%E0%B8%99%E0%B8%AB%E0%B8%B7%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/0395/lipid-oxidation-%E0%B8%9B%E0%B8%8F%E0%B8%B4%E0%B8%81%E0%B8%A3%E0%B8%B4%E0%B8%A2%E0%B8%B2%E0%B8%AD%E0%B8%AD%E0%B8%81%E0%B8%8B%E0%B8%B4%E0%B9%80%E0%B8%94%E0%B8%8A%E0%B8%B1%E0%B8%99%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%A5%E0%B8%B4%E0%B8%9E%E0%B8%B4%E0%B8%94
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7) UEarsIdaIg o 15U visible light iasdansa 1 lema (ultraviolet) o
N15R1859T01%15 (food irradiation)
8) @1IAMOBNFIATU (antioxidant) W3 OENIAILOYYAD ATZATA TUOONTHIAT
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liluiagolueImis (food additive) toiloanual§izen lipid oxidation FNIA1TFITHYIA
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1Y INHUF (ascorbic acid) INNUD (Vitamin E) NIATASN ¥30 a13T4UATIZH 194 BHA

(Butylated hydroxyanisole), BHT (butylated hydroxytoluene), TBHQ, propyl gallate Audu


http://www.foodnetworksolution.com/wiki/expert/009/%E0%B8%A8%E0%B8%B2%E0%B8%AA%E0%B8%95%E0%B8%A3%E0%B8%B2%E0%B8%88%E0%B8%B2%E0%B8%A3%E0%B8%A2%E0%B9%8C%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B8%A2%E0%B8%A3%E0%B8%95%E0%B8%B4%E0%B8%84%E0%B8%B8%E0%B8%93%20%E0%B8%94%E0%B8%A3.%E0%B8%99%E0%B8%B4%E0%B8%98%E0%B8%B4%E0%B8%A2%E0%B8%B2%20%E0%B8%A3%E0%B8%B1%E0%B8%95%E0%B8%99%E0%B8%B2%E0%B8%9B%E0%B8%99%E0%B8%99%E0%B8%97%E0%B9%8C
http://www.foodnetworksolution.com/wiki/word/1537/free-fatty-acid-%E0%B8%81%E0%B8%A3%E0%B8%94%E0%B9%84%E0%B8%82%E0%B8%A1%E0%B8%B1%E0%B8%99%E0%B8%AD%E0%B8%B4%E0%B8%AA%E0%B8%A3%E0%B8%B0
http://www.foodnetworksolution.com/wiki/word/1001/triglyceride-%E0%B9%84%E0%B8%95%E0%B8%A3%E0%B8%81%E0%B8%A5%E0%B8%B5%E0%B9%80%E0%B8%8B%E0%B8%AD%E0%B9%84%E0%B8%A3%E0%B8%94%E0%B9%8C
http://www.foodnetworksolution.com/wiki/word/0847/vacuum-packaging-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%9A%E0%B8%A3%E0%B8%A3%E0%B8%88%E0%B8%B8%E0%B8%AA%E0%B8%B8%E0%B8%8D%E0%B8%8D%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A8
http://www.foodnetworksolution.com/wiki/word/0828/modified-atmosphere-packaging-map
http://www.foodnetworksolution.com/wiki/word/0828/modified-atmosphere-packaging-map
http://www.foodnetworksolution.com/wiki/word/1910/oxygen-scavenger-oxygen-absorber
http://www.foodnetworksolution.com/wiki/word/2989/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%81%E0%B8%8A%E0%B9%88%E0%B9%80%E0%B8%A2%E0%B8%B7%E0%B8%AD%E0%B8%81%E0%B9%81%E0%B8%82%E0%B9%87%E0%B8%87-freezing
http://www.foodnetworksolution.com/wiki/word/0551/water-activity-%E0%B9%81%E0%B8%AD%E0%B8%84%E0%B8%95%E0%B8%B4%E0%B8%A7%E0%B8%B4%E0%B8%95%E0%B8%B5%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%99%E0%B9%89%E0%B8%B3
http://www.foodnetworksolution.com/wiki/word/1298/myoglobin-%E0%B9%84%E0%B8%A1%E0%B9%82%E0%B8%AD%E0%B9%82%E0%B8%81%E0%B8%A5%E0%B8%9A%E0%B8%B4%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/0233/chelating-agent-%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%84%E0%B8%B5%E0%B9%80%E0%B8%A5%E0%B8%95
http://www.foodnetworksolution.com/wiki/word/1991/ethylenediaminetetraacetic-acid-edta
http://www.foodnetworksolution.com/wiki/word/0536/ultraviolet-%E0%B8%AD%E0%B8%B1%E0%B8%A5%E0%B8%95%E0%B8%A3%E0%B8%B2%E0%B9%84%E0%B8%A7%E0%B9%82%E0%B8%AD%E0%B9%80%E0%B8%A5%E0%B8%95
http://www.foodnetworksolution.com/wiki/word/0867/food-irradiation-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%89%E0%B8%B2%E0%B8%A2%E0%B8%A3%E0%B8%B1%E0%B8%87%E0%B8%AA%E0%B8%B5%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
http://www.foodnetworksolution.com/wiki/word/0188/antioxidant-%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%95%E0%B9%89%E0%B8%B2%E0%B8%99%E0%B8%AD%E0%B8%AD%E0%B8%81%E0%B8%8B%E0%B8%B4%E0%B9%80%E0%B8%94%E0%B8%8A%E0%B8%B1%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/0331/food-additive-%E0%B8%A7%E0%B8%B1%E0%B8%95%E0%B8%96%E0%B8%B8%E0%B9%80%E0%B8%88%E0%B8%B7%E0%B8%AD%E0%B8%9B%E0%B8%99%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
http://www.foodnetworksolution.com/wiki/word/1723/vitamin-c-ascorbic-acid
http://www.foodnetworksolution.com/wiki/word/2137/vitamin-e-tocopherol
http://www.foodnetworksolution.com/wiki/word/1339/citric-acid-%E0%B8%81%E0%B8%A3%E0%B8%94%E0%B8%8B%E0%B8%B4%E0%B8%95%E0%B8%A3%E0%B8%B4%E0%B8%81
http://www.foodnetworksolution.com/wiki/word/1574/butylated-hydroxyanisole
http://www.foodnetworksolution.com/wiki/word/1576/butylated-hydroxytoluene-bht
http://www.foodnetworksolution.com/wiki/word/2123/tertiary-butyl-hydro-quinone-tbhq
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1 a

a o 1 I 1 [ { A
HIUAZINTIVUIA 5 Taawas S1uIU 1501 useenidu 5 gas Ao ngualIugy nauaNng
Y A a I Aa 9
[¥PI0ATPYAL 10 (w/w) Ay 15 (w/w) Laznguiuyesineasosas 10 (w/w) uag 15 (w/w)
g‘/ a 1 @ L4 [ { 1
NNULANEIURAUMNEAT (T1eUMTIaUY Tl @07, 2558 ) A9A15197 3.2 waalddIuwan
I ¥ @ g o 2 o'y . I ]
wWilwiiedednu vaztier amimillaugldreginsaivugy Gerky gun) Wuusunig

a

a o A = 3 @ = A
VYUIA 0.5 IBUANAT L!ﬁ$u'lul'ﬂf]ﬂ1/]@ﬂ‘l‘ﬁﬂ"1] 85 DALY Wunan 3 “If’JIlN %unqm'ﬁgnﬁlﬁ]
¥ 1 a [ o 1 o 1 [
ﬂﬁ'lﬂlﬁf] 71 f)\?ﬁ'l!clfﬁl%ﬂﬁ HagMla, UYBINAANUNAINTT 0.85 NINAIBDYWUWTIUUD
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a e o P v 2 Ay v & o
M13197 3.1 UIHUD uamﬂeiwuﬁmmmawumuw'lﬂmﬂma'lﬂ"lmﬂammw

Fudu Yhmin (g) wosidudann (%)
NI 3,112 100
on 553 16.88
dulu 164 5.06
az Tnn 667 20.65
B 1,603 51.51

msafi 3.2 gasaIUHAY Lmzcgﬂmﬁmamﬁ“l%’slumﬁwam%gﬁﬁwﬁﬂmmf:a"lfi”hiﬂammw

e daaiu

AnAL

’ S (g) fouay

1. iieldua 1,000 100*
2. 1nde (U3annd) 8 0.8
3. waysd (019 Tuz Tuz Tdy) 2 0.2
4, ﬁmmmwum (9VUID) 40 4.0
5. FOANUVINDI 20 2.0
6. ANUILA25IN 5 0.5
7. wafIm 5 0.5
8. nalyesoalesay 10 100 10
9. NAyesoalosay 15 150 15
10. ¥oiineaiesay 10 100 10
11. wo3iimeaiosas 15 150 15

QU 1 a 1 o 3OI 3 &} o
*FATIUMIANTIURTUMUIUNNNIHI O UTUN 1000 NTY
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mni 3.1 dagavlnlddanszeneumsua (n) dagavlnlvdansziendiua (v) waa
. 2 22 . A o &
daunaumilen (7) YugidiegUnssidugy Gerky gun) (1) suHAARUA UL

a dy = IS '0 !
Qmwgu%ﬂamua 71 DIAUF ALK AU a_ AN 0.85 @)

v ¥
=)

a 4 4 a a o 4 J¢ v
3.3.1.2 Innzrigumndiaii-memnvewansueinielnly daaszna

1) $osazvoananan (% drying yield)
Y & 1 1 1 % 1
FIMITAAIE 19N UAIUATLUIUMTOU HAZNAIVINFIUATE LIS

[3)1] ﬁm’;mm%'aﬂazwammwﬁﬁﬁ'wﬁ

@ [

9
MMINHEI9Y X100
FosazuoInNanNan = :

o

9
WNUNNO UV

2) Ad (CIE L*a*b*)

= 1A a o 4 o’dyd' a dy ' ] Y A @
Anmdvesnannusinesniwanvnielnlulaasznedrunsesia

Y
@ ColorimeterMiniScan EZ 4000L (Hunter Lab Inc, Reston, VA, USA) 1¥a198199119% 2 Fu
YUIA 3 x 8 x 0.5 FUALAT VUIANNOAAUFTULA (aperture size) YDUATOITAT 191AAIDH1

o o 1 2 < ' .

NAARINNIIAMIFUAY 3 9 taadra lugiluuy CIE 15ua1 L* (Lightness), a* (Redness) 1oz

1] 9
b* (Yellowness) U5 Uifigua1n504 (calibrate) MIOUHUTNIATFIUADUNTIANNATS

o g v .
3) S Rt A [ A G ER LY (Texture Profile Analysis, TPA)
a o &' [ % a [ 4 c’dy Aam
miﬂizmuaﬂymzmeﬁuNﬁiﬂﬂiaummWa@mmmmmﬂmua‘ﬁmi
Texture Profile Analysis (TPA) #181A504 Instron model 1011 (Calibration Laboratory, USA)
o =\ d’tg}d' o a I 1 9 ] 4
TﬂEJ‘VI1miUummﬂ‘ﬂ%‘ﬂ1m'5°1JS:;:mmﬂuumvliﬁﬂizueﬂ "ummﬁumuﬁuﬂﬂmwn

N o (3 ' v 1 v . 1 o
L I URNAT VI'Iﬂ'Ii’JﬂﬂW]’JE]EJ'N%’JEJﬂ’J’JﬂAL‘LITJﬂﬂ (compression) muwmﬁ’umuguaﬂma 15.5
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a A o 1 a o o o [}
LEUANANT Twammaam%ﬁlummﬂm 500 UIAU ﬂ']1’?uﬂﬂ”lﬁ')ﬂﬂ”l‘llﬂﬂGl')f)ﬂ']\ﬁ]ggﬂﬂﬂﬁ\illﬂ
I Y ] Y ] %’ @ [ <
Lﬂuﬁzﬂxmﬁaﬂaz 40 sllfNﬂ'J'lqu\iﬂ'J@fﬂﬂ AIDYNNAE 10 GIf']UuﬁﬂﬂWﬂ'NiJ!L‘lN (hardness, N)
! = Y . ' dy . '
ANNUHUIINA1YYI (gumminess, N) ARV TUNITIAED (chewiness, Nmm) 10214

ﬁﬂ‘l’ifju (springiness, ratio) HAZAINITINIZAINY (cohesiveness, ratio) (Bourne. 2002)

1 A
4) AUTINOU
a F) g Y a @ 4 cr’dy dy 1 1
mslszlugumunuanuiioduddvesnaanmainosniie 1n lilaa
FZINAMATATHIATUNOU (Shear Force) A281A394 Instron (model 1011. USA) #AA19814
< Qy a o [ %:l v o @
FuFu a1 x 3 x 0.5 FUALAT @20819as 10 $1 1121391 Warner-Bratzler 11N

i
Amsagariie luniieiiiau

1 4 Qady
5) ANIBIABILDANAINA (a,)
[ 1 a [} 4 cftjy .dy 1 1 ast ]
NI13IAA1 a ﬂjmwamﬂmmmaimu’a"lﬂ“leuﬂammnmmn‘mimm a,
4 o @ ol g2 g a o
NGRORRE a, (LabMaster a, Novasina, Switzerland) mmaﬂmﬂu%umm S 3 nSu
1 a o v Aa d v o ] % o 2 ' 4 .

laaslumyusnargand1msuunT L 10819 3 %0 “Immi‘]Ji‘Ul,ﬁEJ‘Uﬂuﬂ%EN (calibrate)
Y = an 1A ' o [ 2
mamiazawmaammgmmm‘ﬁmﬂuﬂmﬂaummimm a, NNAIY
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6) AAINTU

Y 9
A

dy a [ 4 S 1 T ast A Y a

My Nus lunaasuae e 1n llansz113uIs M No 19

91N AOAC (2005) Tageumwugzezglifionludovanioufiguiigl 105 osrusaidod uu

< ¥ o a A 9 ! A g =

2-3 2 Twe Mnwhmruzezgiifievosnaingould 3 uToganusuiluma 30 uri
o ¥ Y a o @ 1 e 2 (<] ryF o ] o

ufinmhminvesmruzezgiiion MimsuadresnIiituauan q niniuridedissiuau

@ ' a A Syt Y v A ' @ ' ° Y k4 =

2 asuldlumyuzezgiiiontiuiimhviiniudueuvesdioais i ldeuludovanioun

a I o g o o 1
guuindl 105 osAusaided  1Hual 12-15 52 Tua iieasudmuananieenu lalu
X g (% oy Sy Y o v o W v 3 °
Tagannuadlunal 30 Wi HawInuuFuMInnaley 1agnale19ag 3 $1 AuIun

&
ﬂ‘%mmmmwmﬂqm
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y 1
WIMUNNBU — UV UNHANDU) x100

¥ a 3 9 %’ @
HFuaanusudaiiudesas Ilastimiin =

@ v

Y
U UNNDUDY

= 9 a
7) mauenTisaudremaiin SDS-PAGE
= =Y =1 a @ 4 (dyd' a :&I 1 ]
Anu1dsualdsauveanannusinesnnnanainile In ludanszag
Y] Y Y J 9 a

Mondaniseuune Tasnszualdilimiuniiuuanalsvesulaluiananiomain
ad a a a, .
21anIns W3 %a (SDS-PAGE) £1994011335015U049 Laemmli (1970) Tasldanududuvss

a s o o . A Y 9 g Y 9
Lﬂﬁ@gﬂiGWUliJﬂﬁWﬂi‘UﬂTiuﬂﬂ (runmng gel) NANUAVVVUIDYAY 10 LAZAINUNUUUDILIA
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v v
F1r5un s 19 1UsAuTuTY (stacking  gel) NNuANIUToaz 4 mnuIha1Tazaty

a =

{ { =
Tds@uiney SDS anududuiosas 5 lldungungli 95 esruaadod Hunar 10 u1d

U

o T3 A A = o o Aa e A Y ax
W ldusudsnguugil 20 osruraiFea unsznah Az 1dsaua109% Lowry
] '
(Lowry et al. 1951) i Ivnanaea 15 ug protein/well HULLUIAIAILATOY Mini Protean 1T
o <3 o
unit (Bio-Rad Laboratories, Inc., Richmond, CA, USA) #ad91nugntasaudiniusaudend

@28 coomassie brilliant blue R-250 N1152N0UAI8E1T0L 10N TNYDUONIUDAS 08 45 LAY

A Y

v [
nNIAozdAn3neaz 10 usNa 139 uAUA181AT099 Incubator  shaker (Daiki Model KBLee

. . Y 9 Y v o 9 Aaa
1001,Bio-Active, USA.) Uzaga"N?fﬂi’)llﬂ:]ﬂ@'31/]1@13@189\1?(11!@7”1!@@15@8?13 30 LAZNTADEHAN

$owaz 10

o [ %,l
8) "laimmmma@%nm (sorption isotherm)
% 1 ) [ 4 2 %} .
mim‘%ﬂam’mﬂnﬁms‘uwﬂﬂmmammﬁgﬂmum (Sorption
Yy a as £ o W T a o J (gdy 1 [
Isotherm) D WNOINIWITNITUDY  Kim et al. (2010) Mdedranansuainesniiie 1 luaa

@ Y o g £ oA a = < o
iz’JNmEWimmiammmmﬂumumﬁ 9 LL%LLﬂNﬁqmwgu -80 DIAUY ALY T Lﬂunm 24 G]f')jiJ\?

[

£ o o 9 1A [ A I @ 4 ¥ @ A
vnduih Ty auuusdenudia (freeze-dried) 111u9a1 3-5 31 aunsznaiminasn 1
o ] A A 9 1 4 [ %’ asy = 9 A [
aeg1eimsoy 1amia le Tsmesumsgaduiinasnsangiionis Iauveunsosia a,
(Lab Master a_, Novasina, Switzerland) f2e@15aza1ginaoonainiasgiuinly laun
LiCl (a, =0.19), MgCl, (a, = 0.37), Mg (NO,), (a,=0.53), NaCl (a, = 0.75), Ba(Cl),»2H,0

CARCIN ' o % ' 3
(a, = 0.90) 1ag K,S0, (a, = 0.97) Mintiudenogetau 1 ninldasluazairuuaan

wdy o A

Juiimhwiinduuveuih lneuuaisazaemasdudaigiutaaz siia siin1stuiina
4 3 v 1 o o 3 o oA A tg Y - A < =
a, HAZPIUIHUNAIDYINNA ] 2 2 119 mmmumuﬂmwmﬂm% (weight gain) wWufFum
dy o 1 A Y 9 o o J ! . .
AITUYU Llﬁa'f‘lnﬂ11/]ulﬂiﬂﬂ'i?ﬁﬂi"l“l/‘lﬂ'ﬂﬂﬁi]‘Wu‘ﬁig‘ﬁin\‘] moisture content (% dry basis) Lag

a

W

v ¥
A

a J 1% = a o d ¢ v
3.3.1.3 71ms13‘mgnm1wﬂm‘nm1wma&waﬂnmmmainma"lnmléuﬂammn

o a a7
) NUIUIAUNTINIYIUA

a

a a2 d

a 4 a, { a
A9 UATIZHHI9AUNTININA TABITN13ND1989910 AOAC (2005)
v o ' Aa o g PR o ° @
Tagwadregranaadumiaes nidde 1a lvansz199mu 25 £ 0.01 a5y luasazarenld Tnu
v Y
fowaz 0.1 1511035 225 Taaans vz ldansazarenianududu 1:10 niudeadIosald
[ { I A
TaszduanuIeaaimuzeay (1:100, 1:1000, 1:10000 taz 1:100000 Hludw) 14 luTasilunla

A aa ' g >
g\ﬂmiazmmﬁamq 1 Haaaas 9199 TUNUWIZIFOIM D115 Plate count agar Usuasnuag

]
= [ % a

A aa ¥ < o K ' {
15-20 ¥aaans y 3@]1Jﬂ']11]!;$@€ln\1a$ 2 91 ﬁﬂﬂuﬂTVnﬁ!HNﬂfﬂflnu!fwTgl‘lfﬂTJWIIﬂ‘]Jllﬁqmﬁﬂll
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a d(g}z

< o EY ) f o
37 @Qﬁ'llclfal%ﬂﬁ 1Wuan 24-48 G]f'JTﬂJQ uumuam%’aﬁ;auﬂ YMIYUA ITYITUAFITUIU
<3|

k4
=) 1

a o A Ax o 1 =
AUNTYRNIZAIUNIZLEDNNITIUIUTEHIN 30-300 TﬂTau HUUUU log cfu/g

oD

o = 4
2) Tudad uaza
a 4 = o asy d'sl a
A3 UL MTAE uazs1 TagdTn15NM91999910 AOAC (2005) Tae
3 o 1 a [ 4 o’dy t&l 1 1 o %
Fadrvganansamesnitte Inlvdansziesiuau 25 £ 0.01 a5y Tuaisazarenld Inu
v Y
Fouaz 0.1 151103 225 adans a2 laasazarenianududy 1:10 1w 9d0819 17
[ { I A
TaszauanuIeaanmuz ey (1:100, 1:1000, 1:10000 taz 1:100000 ludw) 14 luTasiala
1 v '
AAEITAZA0II0919 0.1 Haaans orwasluaumnz¥enlio1ns Malt agar M@AUNTALANAD

a aa Y

Y = A 3 qY 19 A

EREG RV ﬂ?mmmuax 15-20 ¥aaaRT NTTALUAINADINNAL 2 K1 Glmmmmgﬂﬁmmaﬂm

A v dy 9 g Aa Y Y o dy o oA a

NHIUNITHNUFBUAIUY spread  NAHIVUIDINITUAIAINIUINISLIYD uﬂﬂuqumwgu
= < @ AN =~ 4 o = J

26 3Ly qu:]m 3-5 AU AMNUUUUITUIUIAA AT T FTYITUNAITUIUYTA LLAS I

dy AAo ' = ] <
ML NUTINIUTZHIN 30-300 Talatl ey log cfu/g

3) NUIU S, aureus
a d any ~ Y a ]
AFIVBATIEHN S, aureus 1ABITNITND1DI9IN BAM (2001) Tagess
o [l a [ s o’dy dy v 1 o @ Y
fednranannammesnitie 1n lvllaasziediuiu 25 £ 0.01 a5u luasazarendInu  $ee
=Y Aa aa 9 A Y Y gll A @ ] I Y
az 0.1 1133195 225 Haaans sz laasazaneNUANMTUIY 1:10 91N1UII9A 061914 14
v { I A
5EAUANA DA e (1:100, 1:1000, 1:10000 1oz 1:100000 (udu) 14 1uInstulaga
b ' ]
1592810190919 0.1 Hadans 01004 lUIUINLIFONT1115 Baird parker NIAY Potassium
. ] ' a aa A @ = 3 Y Y
tellurite T08ag 1 vaz luuad 151a391uas 15-20 Haaans NIzAVANVIDIAE 2 51 1A 1%
[ 9 ~ A (] dy Y Aa 9y k) :: dy o ]
unauAIgU e e AFUMINUFOIAD spread AR IMITUA A TI0MWIZIF 111 Ty

v
%

v A I~ g}/ v o f
Nounni 37 e usadod 11ual 24-48 %2114 mﬂuuuummm% S.aureus I1YNUND

Q QU
Y

o dy A Aao 1 =1 [ I
AUIUY® S.aureus RNIZITUNISIYONUITUIUTSHTINN 30-300 Tﬂiﬂu ?i‘l,!’JEJL‘]_IL! log cfu/g
P D S | . . .
mi%ﬂﬁﬂﬂﬂ”liﬁ’%}ﬁl@ull@]mﬁlmd S. aureus Tae 91e1%0 1398911 Brain heart infusion broth
A ] dy Y A Aaa A A A v 1 a

(BHI broth) NATUNITHNULDLUAD HaDAas 0.30 UAaaanT Lﬂlﬂiﬂiﬁuﬂﬁﬁﬁﬂ’ﬂlﬂu S. aureus IN1Y
4 d‘d ) % g o ' {

woluvaeanil BHI broth Uaz¥asae11s TSA slant (@ msumisnaasvs) 11 liuun

a I < = A aa
gUNQN 37 A uwarae 1ual 18-24 %2119 9a Coagulase plasma USW1a3 0.30 aaaas

a

A da oA = < o '
aﬂiuﬂa@@lW’l%l%’ﬂﬂM BHI broth VUNYUTIDN 37 DR ALY Lﬂunm 4-6 “If'JIlN DITUANA

U

[~ @ d 4 ¢ A
TAgM131ANAIUDY plasma  OUIH09191n010U 193] Coagulase (Coagulase positive) 1o

9 da! é =% J [ o (% ,i’ d' Y T w
S. aureus TINWUYU FIDNVITUANHUTAN 9 DU ﬁ’ﬂ”iiﬂl“b’@‘l/lch’i Coagulase L11]!;°I/I1ﬂ°1'!
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a d [V
3.3.1.4 Innzhigamnauilszamanda
a 4 9 v W = Y a
Inziguamalszamduda Tasfinyinuyen Taesmverdus lna
Y a v o 9 A o dy [ @ A
aremsilsziugunimnelseamduda aud anvazilsing weoduda aAnuvnu nausd
[ 9 asy 9y . . 9
Hazanyae 1agsiy a2825M13 1RALUUUANNYD LU 7-Point hedonic scale Iae ¥y
U g‘/ 1 U 1 da}
ANUFDU 7 TLAU Aaue 1 —7 aaee 111l
d 1 Id'
1 wneds biveuwniga
= ]
2 WNeDe h¥euNn
= 1
3 WueD liveu
4 WINEDY e
5 MYDI ¥OU
6 WUWDI ¥OUIN
= A
7 WD FOUMINAYA
9
TN NATEUNINNA 90 AU B1FN19150AAINTIAZINANEN

aoniumalu Tagnszaoumndudnunmaaanszaiy

a d aa
3.3.1.5 MRS IzHveyan 1 ana
1 4
ITNUAUNITNAADILVVFUAYYI M Randomized Complete Block Design
o 9 Ay ¥ a @ " .
(RCBD) i1dayain 1a1nn1inaasndingiziinwnisdsau (Analysis of Variance,
ANOVA) uagil5oufeunuuanaieseHiNngunaAaedd1e3s Duncan’s multiple range test

(DMRT) ae11sunsuneuiumesdiiagza (SPSS for windowsversion 11.5: SPSS Inc.)

Y % () d
3.3.2 mﬂmamﬁ 2 ﬁnm@mmw uazmmﬂaaﬂnﬂmmnszmumﬁwamwﬁﬂnmm

d; Au | = v =) U a () Y o 1
!ﬁ]i’)iﬂmi’)"lﬂmlﬁll1Jﬁﬂ53'JN!‘LI%EJ'U!‘VIEJ‘]Jizﬁ’JNﬂﬁi’)‘U!Wﬂﬂf)ﬂN!ﬂﬂ’J numi@mamm"lﬂma

P ¢ X
3.3.2.1 NIZUIUMIAIBNNAAS UMD InlUlansz g
9
WAL UARIUIAZLNTIVUIA 5 TAAWAT T1UIU 1 50U HaZIANTIUNTN
Y A aol =Y 9 Y Y I &y = [
Téun tnae Wea e #IU1TIA239 tazwells o waldaunauduiio@edrdunay
=} A a ] 4 e’dy dy 1 [} A Y A 1 I
witled iMongaskaanuainesiiie n lviaaszneiiagdidannmsnaaei 1 utseemilu 2
] Y 1 ~ [l =3 Y o [l I ~
ngu 1aun eufiesndufen uazeunanillens funat 6 uii
o w 1 a [ 4 e’dy &} ' 1 a L4 9 =\
dmedrdanusiesnie In ludaasz 1wz iguniwaiunii-

= v v Y o 1 dy
MENIN FININ tagnNUseamaund ﬂ"lflﬂﬁ\‘lﬂ"li@ﬁl&ﬁ\‘iﬂﬂ@@llﬂu



41

a J % = a o 4 i A n !
3.3.2.2 aaﬂﬁx‘ﬁQnm1wﬂ1mﬂu-msm1wmmwammmmmnma"ln"lm ‘]Jﬁﬂi%?l"lx‘l

@aaaalunanaasaii 1 40 3.3.1.2)

1) Sosazuoinanan

2) A& (CIE L*a*b*)

A
3) anvaueduNa Iags I (Texture Profile Analysis, TPA)

4) ALTIUNDU

1 4 Qady
5) AIDIABILOAAIA (a,)

1 dy
6) AIANUTU

a A d a o d d

a 4 v 2 A v o
3.3.23 'J!ﬂ‘§13ﬂﬂﬂ!ﬂ'lWﬂ1‘Mﬂqﬁ‘]—!‘n'ﬁﬂﬂl@ﬂﬂﬁﬂﬂﬂ!”ﬂ!ﬂ@iﬂ!ui’]‘lﬂ“léllﬂaﬂﬁ$31\‘l (A
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d Y
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Q
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1
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7
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=

nuend liveuuiniga
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nueda luyeuunn
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NeDe 1o
=
IO 1RE)
=
N1YD 1 vou
NUYDI ¥OULN
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9
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= v a A d Y a o d A 1
3.3.25 ﬁmsnmmgiaﬂmmi;aumﬂnéﬂsﬂmmwaﬂﬂmmmainmﬂ"ln'"!mﬂammn

1) MSIHTINAIDEN

¥
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HUHBNIUAHIUIAZIATIVUIA 5 TadWAT 1IN 1 50U uaziay
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aunayldun 1nds 1Wea sod MDA taznel 1M uralddunauauiuiie
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¥y A qodk Y& = Z o £ < ' a
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o  do
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a 1 a 1 ] I U
gangiilanaruile 71 esuvaiFea azal a, VOINAANUNAINTT 0.85 t1igeonTu 2 nqu
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nMInaaed laun eufisuden nazeunaniillens Nguugll 180 esruwaBod 1Hua

Y

Y
= aAaa A
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4 Y [
ABUMITANIAD HAIM AN NANUTUTU 10°cfu/g LOTHAIRINATOLURA

A AR

2) MIFTHNYAUNTINANY
= Ana a A J v J 9 1
MINARVIANYINITNFINTOAVDIIAUNTIND 15A 3 e1eWus laun
! Y Aa oA a A J dy v o v &

S. aureus, Salmonella spp. 18z E. coli 1n¥inaliamsyaunidiiedad Tagrhimsiamny
stock culture 1ANgm¥ndl -80 o9AUFAITod 1H0ABINIIHINITNAADIU stock  culture 11

¥ < ) dy dy g A a 9
azagu MU LaLINITIREUFOUUDI1MT Tryptic soy broth TIAN Yeast extract 30882 0.6

Y Y Y 4

FUTUFD S, aureus WaY E. coli @MWMSUFD Salmonella spp. MIAIIAOUTOLUDINIG

a

) s A} X 4 a S 3 A q
Nutrient broth 911w lilmziFengamind 37 essusaidod Wwnar 22-24 52 Tuaie1n
4 1
100 lUAN1I late log phase MNIBNITVYOY Tangwatcharin er al. (2006) BUVATITY 2-3
TaTladl wldluasazaron) Tnuanududuiosas 0.1 USuldianuauiminy 0.5
3 tq o A A Y, = ' ~ o
McFarland  (Usganai 10° cfuml) 9nduihimsRonaie 14 unsanyiag q Aszauanu

udugamoluyg 4-6 x 10° cfu/ml

3) ANIMINFINTOAVDY S, aureus
= A a a @ 4 o’dy dy 1 1
ANYINITNFINTOAUDL S, aureus TUFARAUNIDI N0 10 l41)an

o a ¥ A a ] 4 o’y ¥ 1 1
52214 1AB¥MSANED S, aureus ANMTNIUTUAY 10°cfu/g Tundaduainesnile 1n lvuilaa

a Y

a 4 dy a (% 4 o’dydy 1 ] J
52190303 HIS e S, awrens Fudulupansusieeiniiie lnlviansznaney
o Y g’/ a 4 o ana tﬂy a [ ' o’dy dy
M3 ign 90TUAATEHMTIUIUMIVTINTOAVOUTD S. aureus MUHANNDNIDDITNILD
m o as v W [l a o ' o2 X mn o
Talvdansza19 AT msves BAM. (2001) Taesadisganaasaaimasniiielnlvilan
52199119U 25+ 0.01 5y TuaisazarendInudeear 0.1 USuas 225 iadans az'ld
A Y g a o WY o A a
A3azaeNTANUTUIY 1:10 NUUEDIIAI1 13 lagzauaNuRD Iz ey (1:100,
I a Aa aa 1
1:1000, 1:10000 #az 1:100000 tHudu) 141y Tasthlagaaisazardeas 0.1 Haaans n1eaq

X da . A a . LY ' 2
Tuaumz¥enie111s Baird parker NIAY Potassium tellurite 080 1 waz liuag Ysuas
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Aa aa ~ [ A g 9 1 9 = A [} tg
UL 15-20 UAADAT NTITAVUANNIDINAL 2 U1 Glsb'l,m\1LLﬂ’Jg‘lJﬁnJL‘ViﬁEJiJ‘VIW1Uﬂ1§“JHLGHEJ

a =

9 g}/ AAa Y k) ° tg ) oA I
HAIUU spread NHIVUIDIVITHAINIIUINISIYD u']llﬂﬂuﬂqmﬁﬂil 37 aaraised 1y

U

e

v Y Y
1981 24-48 52 109 MNAVUWVIIUIUYD Saureus TIHNUNANUIUIYD S.aureus DWIZITUY
Ay d'd o 1 =\ [] I 9 o
¥ NNTIUINTEHI19 30-300 TaTatl vusedu log cfu/e MInageumsai1veu laives
2 2 v 9
S. aureus 198 01819 19502411 Brain heart infusion broth (BHI broth) NWI1UAITHUFDLUA)

a aa Y 4 YR B~ -4 H
vasaaz 0.30 Haaans melalatinaadeniy S auwreus tW1z1¥0luriaeaN BHI broth LAy

'
] =

9 o 3 o a <
¥a9ABINT TSA slant (dmSumsnageus) 1 luungungll 37 essmuaaFee Huna

Q

' 9 1
18-24 42119 g Coagulase plasma Y3113 0.30 Haaans aalunasamziyenil BHI broth
1 H a I 15 1 3 o 1%
UVuNgavgil 37 sanwaiiea 111981 4-6 3103 01UHa TAggN151UIAIVDY plasma B
A 4 L. A dy 9 2 ] A o
ooy Lo Coagulase (Coagulase positive) NIYD S. aureus T3 NNUYU FID1VITUANHUL

AN 9 AU

4) ANYIMTNTINTOAVDY Salmonella spp.
= AAa dy a [ o n’tiy dy J v
ANYINTITINTOAVOUYD Salmonella spp. Iunansaainesniie 1n 1y
o a X Yy 9 A g 5 A o ¢ R X g
Yaasenaimsiaude Salmonella spp. ANMTNTUEUAY 10°cfu/g Iundaduainesniie 1n
' A A daaa an v o '
lvdanszanasnaoulTuaudenizinseaniuiznsved AOAC (2005) lae¥adloe19

Y
a % = j 4 ' ] g
wamm%x%ﬁmua'lﬁlmﬂamzawmmu 25 + 0.01 N3y Glumsazmmﬂﬂimu%aﬂaz 0.1

A

v 9
151105 225 Hadans 92 IdasazaientANMTUTY 1:10 9101191990813 17 1dszdu

AN AN ad (1:100,  1:1000, 1:10000 Hag 1:100000 tHudu) 14¢1luTasilnlage
= Aana 1 g d‘d
1522018199919 0.1 HaAANT D18AINWNILIFONNB1MIT Xylose lysine deoxycholate (XLD)

o v A c’&' ~ @ A %’ 9 1 9 =
agar AU TUAUATIEVIVO Salmonella spp. NTTAVAIINIIDINAL 2 K1 GlGIﬂLVNLLﬂ’Jgﬂﬁ”IiJLWﬁEJiJ

a

A 1 dy 9 gJ/ Aa Y Y ° dﬁl ) 1A
NHIUNTHUBDLUAIUU spread NHIVHIDIHITUAIAIIITIUINIELITD uﬂﬂ‘]ﬁﬂ’l@mﬁﬂ‘h 37 93AN
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2

@

= < o ) ~a & A
[l e Lﬂul3a1 24-48 61”11]\3 Tnﬂuuu‘ﬂiﬂiﬁuﬁf@ Salmonella spp. VUITUINIEIBDITIYITY

v
=1

o a A J g A o ' = [l <3
HAVTUIUIAUNTYR WIS NIUNISIFDNUITUIUTEHIN 30-300 Iﬂiﬁu LATRTIISUAN] log cfu/g

F2
aAaa A

= . a 1% 4 o’dy dy 1 ]

5) ANMINTUFINTOAVRUYD E. coli TUMAAS 03 N0 1A 1uanszag
= A dy . a @ o idy dy [ [
ANHIMINTINTOAVBUFD E. coli Tundanamiaasniielnlullanszang

o a ¢ A a o 4 o'y ¥ 1 ]
Taoyimsi@ume £ coli anududuizudu 10°cfug lunaasuainesniieln lvdanszans
a J = tﬂy . A v a @ 4 o'dy dy 1 ] 1 o
A3 Snade £ coli Buaulunaasuaineiniieln lulaaszinensunisi
Y o w [ o’dyQ 4 o aAna . Ay a [ P
Tign 1az1A70819995 N AATIZHMTIUIUNMINTINTOAVON E. coli MIONAANUNNN
] ax v W 1 A o 4 o2 X m °
HAINUATNTUEY  AOAC (2005) Taswidedamansaiaeiniie 1nlvianszaesiuiu
] 9 A aa kY {
25+0.01 n5u luasazaran)d Inudesas 0.1 USu1as 225 Uadans a2 ldarsazarenininy

9 v
WY 1:10 910U UTD1999813 U IaTEAUANWT I NMINZ Y (1:100, 1:1000, 1:10000
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I Y kS A A Aaa 1 j’ A

iag 1:100000 Lllu@]u) NNUUAATITASAYLIDIN 0.1 Uaaang !Lﬁgﬂ']ﬂﬁﬂcluﬂ"IULW'lgﬁfﬂﬂil
o 1 a I’ ¥ . o ¥ '

81%135 Chromocult agar ﬁWﬁiU@]iﬂﬂ?mﬁW%ﬁﬁu%@ E. coli ﬁﬁ%ﬂ‘ﬂﬂ?'mlﬁ@%']ﬂaz 2 %1 Glsfﬁmq
Y = A 1 Ay 9 g}/ AAa 9 k) 'o j‘ o 1

u,mgﬂmuma&uwmumimwaumuu spread NAINUIDINITUAIANITUIWIZIFD uﬂﬂ‘uu
A A = < o y o a & . K

NYUNNU 37 DIAUFAUFY Wuan 24 GD"JI?JQ mﬂuuuuTﬂTauL% E. coli YUNUNIZIHD

¥

o a S J A Aao ' IS} ! <3|
FTIYNTUFANUIUTAUNTYRNIZIUNISITDNUITUIUTEHIN 30-300 Taladl vuedlu

log cfu/g

a d aa
3.3.2.6 ﬂ1§3!ﬂ'§131’i%i’)yﬂﬂ1\‘iﬂﬂﬂ
= 1 1 d‘ 1 1 9
L“LGEJIIL‘WEJ‘]Jﬂ'JnJLLG]ﬂG]’N“U’ENﬂHﬂaﬂﬁgW'N\if’f@\iﬂ@llﬂ'lfl"ﬂﬂﬁ@\‘liﬂﬂﬂ'licl“b'
aa a Jd o <
a0@ Independent  T-Test A28 T1/sunsunouNIADI F15931) (SPSS for windowsversion 11.5:
a s o Mot ¥ o S oS o a £ v o &
SPSS Inc.) LLa%'JLﬂﬁWgﬁﬂ’NllﬁiJWH‘ﬁﬁgTT’J'Nﬂ’JLLﬂﬁ IﬂﬂﬂWﬁWTi’ﬁJﬂ'iZﬁ'VI‘ﬁﬁWﬁiJWl!‘ﬁ‘lI@\i
o v a d o I
e Tau (Pearson correlation coefficient) ﬁ'wiﬂmﬂiuﬂamwammﬁmﬂgﬂ (SPSS for

windowsversion 11.5: SPSS Inc.)

Y % (%4 [ J d
3.3.3 msnaaeeil 3 An¥IANNAN tazlsziiveIMSINUSNEIveIWANMINIDDS

el lvdansznadugiuuumsussefivanaany

ST i A
3.3.3.1 NIzUMIasgNNansuaasie Inlulaaszng
9

A AININTS o X o Ay v ~
La@ﬂg@]im@ﬂWa@]ﬂm"ﬂﬁ)@iﬂlu@llﬂllﬂlﬂaﬂﬁg'J’N‘V]ulﬂzlnﬂﬂﬁlﬁcnﬂa@\ilﬂ 1

v daA

1559 1a99 K-Nylow/LLDPE 1122310150339 Tuussgnannizlununsussghuanaiany

Q Qa

[ @

a ) ' ) IS
2 il Iqun (1) DITPWVVTYYINIA (vacuum) (2) V3TYUDTINANMETUYTTAgad
poNFIIU (M3U557 Iaedaniinarenwdou uazldingaaduoan®iau 1 %09 Aoa10819
¥ o 1 a o = s o 3| A | R ' a o 4
wtin Ty 100 n5Y) TaeAnyiegmanusnyuunal 3 Bou Un1IguaI08 1 HAAI MY
[ S o Y] s A a 4 9 =\ =
FEHINMIANVTARINN 2 T 1B AATIEHAUNTNATWIAN-NIEMN FINN tazllszam

Y
Fueia aaanla)il

a d kY S a o d ddw &’ v
3.3.3.2 Innzdigumndindi-memnvesnansuaiwe e Inlvlaaszng
@anaaslumsnaasain 1 99 3.3.1.2)
1) SpsazvoInanan
2) & (CIE L*a*b*)
1 A
3) ALSUROU
1 4 Qady
4) ANOINDILOARIA (a,)
' X
5) ANNUTU

9

a g 1 [ Y a o
6) NMIAATIEHAANVAATE ADIAUDIT LAZMAFUNTINATUINID
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a g 1 1
MIAATIZHAINNNAA L (chroma) AOIAIVOST (hue angle) Uag A

a H . . A a . o 1
ArHMIINATHIAA (browning index) MNITNI50198991A Saricoban ef al. (2010) Iag1ian

L* (lightness), a* (redness) L4 b* (yellowness) 114910M1330AE ColorimeterMiniScan EZ

4000L (Hunter Lab Inc, Reston, VA, USA) 1w lddmsusnannaanuaala (Chroma) (1)

Y

Hue angle (2) 1482 Browning index (3) 91NgA3 Al

Chroma = Jax +b* (D
Hue angle = arctan (b*/a*) 2)
Browning index = [100 x (X - 0.31)] 3)
0.17
Tag X = (a*+1.75 x L¥)

(5.645 x L* +a* —3.012 x b*)

7) AnYINTEBNTIAT UV 1uTUAIBNALA Thiobarbituric Acid Reactive

Substances (TBARs)

AMSANHINT0NTIAT UYL TUTUAISMNANA Thiobarbituric  Acid
1 a [} 4 o’dy 49’ 1 1 Aad d' (%
Reactive Substances (TBARs) lunaafaiaiaasniiie 1 aaiziaauisnsnaauiaiain
75704 Buege and Aust (1987) lagmstanioa199mau 2 asu laluvasa 50 dadans
3 { 1 2 [ =Y A aa o
centrifugal tube VUNNIIMIDALUUIN 1IN U laaIsazare TBA USua 10 Hadans 1l
) = 3 1A a g A A a IS
Homogenize 1172137301 9500 79UAIUN 111981 1 1N Nounll 4 oarusaiFed
g’./ %’ 3 o < a g
nniuldaudouluivdon (95-100 eamisadee) uaar 10 w1 i ldau Tagn13alaiin
] ) 9 A A 9 <3 ] A g = -1
Tnaru nazih I unsoenyumlos #aea110152 5500 souaouIN Wumal 15 Wi
v 9
asazaediulallihmsiasiganaunedei 532 i Twwas miniumuIamaNuEduTuUe
~ Y ~ (% o
TBARs 7 18 laoufFeufoununsinunsgiuuedas 1,1,3,3 tetra-ethoxypropane HagA 1L

A1 TBARs Nuaadluniiie mg MDA/kg sample

[

a ¢ 1% a A d a o J I A v o
3.3.33 3miwﬂﬂmmwmu@aumﬂmaawammmmmnma"ln"’lmﬂaﬂimn ("9

uaaalunmsnaasai 1 99 3.3.1.3)

a A 7Y

1) UIUIAUNTINIHUA

q

= 4

2) NUINYTA LA

3) MU S. aureus
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a ¢ (YY)
3.3.3.4 Innzhinamnauilszamanda
a o 9 o o [ a
) wengdgamuaulszamduda Tagiinsnadeunisd iy
anvaenlszamMauATLUUNI AU UBIUTUa (Quantitative Descriptive Analysis; QDA)
a 4 [ % o a o
Ansziaanmaulseamdudalagiiminageumsdseiiudnyae
mMalszamduAduuUnNs s s Uy uial (Quantitative Descriptive Analysis; QDA) @11
ant ) Y Yo = . ° < 7 v =
Fmsved Iddnadoun Iasunsinedy (trained panel) $11491 10 A Hue19158 Haziindny)
a = a v = @ =
v unalulagmsnaadaiuazlszug anzmalulagmsinuas donfumalulagwse
@ a @ a @ PR
A NInANMIsaIAnIz Tagdsziiuquanyag (attributes) UYPINAANMNNINUA 6
v Yy 1w y o — < X
a1 1aun Auaui1 ANLAY ANVTAKIBAGT ANNLTI ANNEINT TUNTIA) Lag
T r 9 ]
AAUTTATOUNA 1ABAAAIDEIIUUIA 2 X 2 X 0.5 IFUALIAT SIUIU 2 Fudo 1 AI0619 tWeld
a 1< tél ad (Y 1 a o J g’/
Usziiunnuuds tazanuainsa lumaner lumsnadovazidsddesunannuiniiay
2 @2196719 (MIVTTIANNU) NIZYA0YARUAUTY (random numbers) 1M szIliUA0E199N
o 4 a 1% g
2 dilavi Taeldsmsdsgiinaail
ad a [ 9 1 v =
Fmsdsziudnyuzising 18 anuduag anuuas tazaNuda
A aoJ o Y a a 9 o 1 9 =1 @ [
viena1 i lalasinsanuazlsziiunnuduvosanyazlinguaazdiu fazaied
TagnomoorufFemieununwinasgiuludnyuzidosingm 45 aeen Idazuuuiouny
) ayl o A a v
mwinasgu Mazuuulasiaduainin taasszauazouuyoinummnilsziiu g asuu
9 o~ 1 o % % ] ~ a Y (% 9 g’/
FULUIUDU F9UANNET 10 . lasiamduaveda10e19nsslivadins anuduas
270
as a < o Y o ' ' Y Y o 1
Bszdiuanunds $1ld lasnedrediesznnalunt ndinaasedn
° a A 9 Yo o 1 [y Y =) 9 g’u [
duinaue dseliuusanaesldnadlsgvauvianniu Tiazuuu Tagdaduainin uaaiszay
AzuuuveIguanAdsziiv e asuduniueu ¥alinnwen 10 s, ldsiamaauaives
% ] ~ a Y (2 9 g’.:
fee19nsziivasvasanuduaInIn
an =) dy Y o Y v 1 1 Y dy '
Fsziiuanune 1avi 18 Tae 2edae195e el uns g uneed
o a o AL oy A Wyvg Y a9
aiauelsyiiudiiuasinnedtedsareiunsmwauansanaula Wazuuulasdadu
Y H T
AInN uAaszAUAzIUUYDIRuAINLTziiu e asuwdunuiueu Felinwend 10 su. ld
Y Y @ v A a Y v Y g’/
sHERUEINAIU0IA0819N Y sziiuacIiasanuduasain
an A A A o 9 @ i ' Y £
FFsziiunausaaIounaii 1a 1ag119@296195MINHUN TN 1AE7
1 :, a [ 9 A A Y = Y 2\//
peaNuaudsZusEAUANNEINYIINAUT AT OUNA THazuuU TAsIAITUAININ LaAd
o A a 4 Y &2 A 1 Y]
srauAzuuuvoInun Nz ld asuudunuiueu Fadinnuenn 10 sy, lasWamavay

(J o 1 A a Y [ Y 2
Av0Inl0819NY seinasliasanuiduainin
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a d 9 v W =
2) 3Lﬂ31$ﬁﬂﬂ!ﬂ1Wﬂ1Uﬂ3$ﬁ1ﬂﬁNWﬁiﬂﬂﬁﬂ‘ﬂ']ﬂ'JHJGI)'E)‘]JIﬂfJﬁ'JiJ“U’E)Q

a r'd [ o

AnTznaan sz mduda lasfnuinuyeu Tagsuvod
Y Aa Y a v 9 = Ay Y] o
AU3 Tnadiemstsziiugunmmalssamduna aua anvuzlsing Woduda AN
A [ = a % P 1 v A @ a o PR o
nausa uazanyuy laesn Seumeunaasunnlgalvy (AU 0) AurdasuRMAVT AN
3 v Y ax ) . . £
Wuszeza1 90 TUANITMT IHASUUUANMUFBULUY 7-Point hedonic scale IaelFazuiy

o g‘/ 1 QU 1 da}
ANUBOD 7 8AU AN 1 -7 mm"lﬂu

=1 1 d'
| Wuee ldreuniniiga
= 1
2 NED luyeuun
=1 1
3 oD luyeu
=8
4 WUNYDY DY)
=2
5 NUYDI ¥OU
6 WD BDUUID
7 WD BOUUINNAA

Q

9
SIAUAMINISNATO UNIHUA 10 AY DI1TNOT1TIYAAINTIAL

@

= @ = Yy 9 o
UNANE ﬁmuumﬂuiaﬂ WIZIDUINAUVIAUNHIIATANTSTN

d
3.3.3.5 MR zHiveyaneana
o ' (4 C o 9 {y ¥
IANTUNITNAADILUD 2x7 Factorial in RCBD uTﬂlﬂﬂJﬂﬁﬁUlﬂQWﬂﬂﬁﬂﬂﬁ@\‘]
a 4 =) 1
1T IEHHIANLUTU5IU (Analysis of Variance, ANOVA) tiaii/3au 1NOUANNLUANAT
1 1 a a o
izw’mﬂqnmamﬁ"wﬁ Duncan’s multiple range test (DMRT) Ao TUsunsuneunIAes
o < . . a 4 o v J ' @
mmgﬂ (SPSS for windowsversion 11.5: SPSS Inc.) HAZAATIZHANUTUNUTTZ YRS
o a £ v o A o : . 9
Tasmsmdulseansanaunusvoune gy (Pearson correlation coefficient) a2elas5unsu

ﬂﬂuﬁ’slﬁﬂgﬁnéﬂgﬂ (SPSS for windowsversion 11.5: SPSS Inc.)

A = d = A 4 v
3.3.4 MINAa0dn 4 ﬂﬂ‘H1®Qﬂ1J§$ﬂi’)‘iJ‘Yl"Ix‘i!ﬂN!‘iJfNﬂu f;]tl!ﬂ"mNIﬂ‘lf‘M"lﬂﬁ ua

4 a a o d ddq' A 1
ﬂunumswammmwamnmmmmmua"ln"’lmﬂaﬂﬁmn

= dJ = &’ % v
3.34.1 ﬁmeﬂﬂ\?ﬂﬂizﬂﬂﬂﬂk‘i!ﬂil!TJ?NWI»! !lﬁl%ﬁ]ﬂ!ﬂﬂﬂﬂﬂ‘ﬁu'lﬂﬁ

o Y a o ' X3 Ao 9 A ~ 2
Wa\ﬁnﬂ]lﬂWa@ﬂﬂ!CV]lfl]f’)iﬂmuﬁﬂﬂﬂﬂﬂ!ﬂTWﬂTQﬂTUﬂ15U5Iﬂﬂ (& nau

TAHYIS LASANHUSIUDTUNT) LLEI$ﬁﬂ’J”Ill1J’dE’JﬂﬂEJ‘VI"N@%J"IuﬂWiﬁijﬂﬂiﬁﬂﬂﬂﬁﬂl"luﬂﬂﬁﬁiu
1 S o [ /A 9 a [ o cr’dyd' a ,&J 1 ]
izmNﬂmﬂmﬂyﬂumsgﬂmmmmmz’dmga’JwamﬂmmmmﬂmNammm@‘lﬂ"lsuﬂamz’m

Ay v o a P a & g . . Y X
Az ininszyiesalszneununiiiiosdu (proximate ~composition) leun anudu
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Tosau T and Tu'lasa uazidr a1miTn15v09 (AOAC. 2005) YT UATNAIIIUIIN
Tal58U (x 4 keal/g) T3l (x 9 keal/g) aza$ 1u'lansa (x 4 keal/g) voawansaainm 1dain

ATLUIUMINNANVNTIAY (USDA. 2005)

I3 Y a a o d r.’dv A v

3.34.2 ﬂ1‘L!'Jﬂ!ﬂ‘HT;I‘L!ﬂ15Wﬁﬂ"lli’)QNl’lﬂﬂm"nﬁ]ﬂiﬂ!u@l’lﬂ“’léﬂﬂﬁﬂiZTN
o 9 a a [ I Li’ 1 1
muam@unumiwa@ﬂlamaﬂﬂmmmﬂimuua'lﬂ"lﬂlﬂammn uag

[ d‘ Y a
AIUNFUNF IUNITHAN
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a J
HaANI1INAAIAS IDTIITY

= Y A dAa 1 d’ = =
4.1 ﬂﬂ‘]el"lﬂ"lﬂ‘]fﬂﬁ!"lﬁ’)i@ﬁ wazaesineanemaasuulasmanii-mamn 10w

YY) a v d ddq’d' a & v
uazﬂiz’m‘nﬁuwﬁmmwaﬂﬂmmmmﬂﬂwaﬂmﬂma"lnmlmﬂammn

= Y A A 1 d‘ =\
ANMITANEINAVDINIT IFNAIEDI0A LazseTUneanensilasuulainiunil-

= v a @ 4 o’d’ld' a dy 1 1 A o
NTYNTIN FINTW Llagﬂigf’f"l“ﬂ?fllWﬁﬂl@ﬂﬂa@ﬂm“ﬂﬁ]@ﬁﬂﬂWﬁG]fl]"lﬂL"L!i’Jllﬂll"'llﬂﬁﬂﬁg'lk‘ull@un\l'l

a 4 9 1 Y o dy
'Jmi?gﬂﬂmﬂ'w\lﬂWuﬁ%‘l“]hlﬂWﬁﬂWﬁV]ﬂﬁ@\?ﬂQu

A = a v J daa a A v
4.1.1 f’!ﬂ!ﬁﬁﬁ]ﬂﬂ1ﬂ!ﬂN-ﬂ1ﬂﬂ1Wﬂl®QNﬁﬂﬂﬂ!W]!ﬂi’)ﬁﬂﬂﬂﬁﬂﬂ1ﬂ!uiﬂﬂ“’l‘“ﬂﬁﬂi$31ﬂ

1 \ & b4 a
4.1.1.1 m a_ AININTUY HASIDYASUDINANARN
a v 3 a'dyd' a I~ = a
NNTOUAAANUNIDINNYUN U 85 DIAUF QUG T ﬂuuqmwﬂm%ﬂmq

Q U

'
I A a A

I~ ] U a o 9 ;
71 oAU aTsea (HUNa1 3 ¥ 1N WUNIHAANUNNUNMTIANNDIEOI0aTo0az 15 NATa_ @)
Nga (0.630) 1WBINIVAVEANIITNADDIDUS (P<0.05) HAZAT a, VOINNYANITNAADINA
{ ) Ao Ay Y PR 3 A o
a, <085 (195197 4.1) @oandeInvyeyaanuIten laumsany Hneuniin ldhany,
=\ 1 Y A A = % ~ " Aa
nfieuiionsznaiems lnaesea uazgesinea Mounuyan1snaaen UL luduars
a s " 1, o2 & ! oA a
FNNUAUN TUNAAAUNIIBTNIUBNINITABIINHANIINAADI WU NGUNLAN
= 1 a @ I YA 1 i, H JdAa 1
NA0IDAAINITNAAAT a_ NElUHAAN M laanINgutANYeSTN0a LazNguAIUAN

Y a o J 3 o I A
(Chen et al. 2014) taz¥ndeans naasamausanusny lailunaiiuaisian a, <

]
@ U

a J sA A o 1 =2 g 1 A ' o @ a ]
0.70 WNANUNLIBINNNA a_f1ndN 0.70 “INL']JHGH’N‘V]UliJL’Hlﬂgﬁ'lﬂi‘ljﬂ'lili)iﬂlusllfNiWG]NLﬂu
Y
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Fat (%) 4.79 +0.08
Ash (%) 4.24 £0.00
Energy value (kcal/100 g) 334.23 +£0.53
- Calories from Protein (kcal/100 g) 149.14 +£1.22
- Calories from Carbohydrate (kcal/100 g) 142.02 £1.39
- Calories from Fat (kcal/100 g) 43.07 £0.70
- Calories from Protein (%) 44.62 +0.29
- Calories from Carbohydrate (%) 42.49 £ 0.48
- Calories from Fat (%) 12.89 +0.19
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