o
UNN3

n1sAntiueulee

95%  99.5% (AR. grade)
Folin-Ciocalteau reagent (Merck, Germany)
20% (V) (AR. grade)
2,2-diphenyl-1-picrylhydrazyl (DPPH) (Fluka, Germany)
2% (vIv) (AR. grade)
4 M(A.R. grade)
Thi barbituric acid (TBA) 0.2883  (g)  glacial acetic acid 90 %
(AR. grade)

(Japanese greentea)  Sen cha
(Shincha Ohashiri, KK Yamadaen, Japan) EGCG, EGC,
EC, ECG, Catechin, Rutin, Quercetin, Gallic acid  Kaempferol
High Performance Liquid Chromatography (FiPLC)
1

degree of deacetylation 95% 100,000 daltons
(Seafresh Chitosan Co., Ltd.,Bangkok, Thailand)

fl
Staphylococcus aureus TISTR 118

Escherichia coli T|STR 780

Pseudomonas fluorescens T|STR 358
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Salmonella Enteritidis DMST 17368

31
311
5,60 70 C 10,20 30
(Camellia sinensis) ' ' (E5500-S, Sartorius,
Sartorius Mechatronics, Gottingen, Germany) 29
100 (ml) water bath
shaker (23, Julabo.JULABO Labortechnik GmbH, Seelbach, Germany)
130 rpm
' (Kubota 5310, Kubota corporation, Osaka, Japan) 4000 rpm
10 Whatman
No. 1
Folin-Ciocalteau
Choi (2006) 0.1 ml
7m Folin-Ciocalteau reagent 0.5 ml
8 20% (whv) L5m
0.9 ml vortex (VX100, Labnet, Labnet
International Inc., Woodbridge, USA) 2 ( )
765 UV-spectrophotometer

(GENESYS 20, Thermo Fisher Scientific Inc., Waltham, USA)

mg gallic acid equivalent/g sample
(mg GAE/g)



23

Symmetric Factorial Experiment with Completely

Randomized Design (CRD) 3x3 2
DNMRT 95 %
SPSS (version 17, USA)
312
2,5, 10 20 g
100 mi 3.1.1
water bath shaker 130 rpm 24
4000 rpm 15
Whatman No. 1
DPPH
3121
Folin-Ciocalteau Chai (2006)
311
3122 DPPH
DPPH radical scavenging
Brand-Williams, Cuvelier ~ Berset (1995)
311 3ml 2,2-iphenyl-1-picrylhydrazy|
(DPPFI) 99.5% (viv) 0.5 mM 3ml
vortex 0 )
517 UV-spectrophotometer blank DPPH radical
scavenging activity (%) 1

= Absorbance of control - Absorbance of sample x 100 (1)
Absorbance of control
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3123  °

agar diffusion
Pranoto, Rakshit Salokhe (2005)

. aureus TISTR 118 E. coli TISTR 780, P. fluorescens
TISTR 358 . Enteritidis DMST 17368 Nutrient agar
(HiMedia Laboratories Pvt. Ltd., Bombay, India) 106107 CFU/ml

Nutrient broth (HiMedia Laboratories

Pt Ltd, Bombay, India) 37°C 107

CFUm 600

040 0.1 ml spread plate
2,510  20%( N

0.1 ml (paper discs) 6 (mm)
37 °C

24 o fluorescens e

(inhibiton zone) paper discs
(contact surface)

313
3.1.2 Completely Randomized Design

(CRD) 3
DNMRT 95 % SPSS
(version 17, USA)

3.2
2% (wiv) (Seafresh Chitosan

Co., Ltd..Bangkok, Thailand) degree of deacetylation 95% 100,000
daltons 49 50 mi 15 acetic acid

2 % (viv) 100 ml (Steromag, Steroglass,
Steroglass s.r.l., Perugia, Italy) 15 water bath shaker 60 oC
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24 129 2,510  20%
(V) ? 25% (viv) ?
homogenizer (D-79282, Ystral GmbH, Ballrechten-Dottingen,
Germany) 18/G 19000 rpm 1.5
Sonicator (136H, Ultrasonik™, Fisher Scientific, Waltham, USA) 15
' 95 g 2x28cm ?
(RH) (Patron, GH-10, Taipei, Taiwan) 21°c  RH
50£5% ?
321
3211
? 3x15 ¢m
micrometer (Dial Thinckness Gauge 7301, Mitutoyo Co.,Ltd., Kanagawa, Japan) 6
1 4 1 3

3212 Lat b

CIELAB L* value (lightness)
a* value (redness) b* value (yellowness) ?
15x25¢em 7 chroma meter (Minolta CR-300 Series, Minolta, Osaka,
Japan) 6 1 4 1
3
3213 (Water vapor permeability, W\/P)
WVP (g.mm/Pa.day.m? ASTM (1980)
silica gel 209 3cm
0m ? 6X6cm ? ?
? ?
RH 100% 30°C VWP )
WP = (wx) (2)

A-1¢ (P2- P



(@) x (mm), A

Yo (md,t (), PPl
(Pa)
322
: DAPH
3221
Folm-Ciocalteau Choi (2006)
311
3222 DPPH
DPPH
DPPH radical scavenging Brand-Williams, Cuvelier ~ Berset
(1995) 3122
323
4 »aureus,
- Enteritidis, €. coli P. fluorescensvias agardiffusion Hamilton-
Miller (1995)
6 mm paper discs 3123
324
CRD 3
DNMRT

95 % SPSS (version 17, USA)
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33.
. 31
3.2 RH 27 C RH 50+5% 24
11.5x8.5 ¢cm (
, )
(laminar flow) ultraviolet (UV) 1
nylon LLDPLE-laminated Nylon =0.0838 mm,
(water vapor transmission rate IWVTR)= 57g.m"2lay1
(oxygen transmission rate, OTR) =25 cc. mAayl
heat sealer 4°c
4
uv 1 (Taniwaki , 2001)
331
3311
chroma meter CIELAB L*
value (lightness) a* value (redness)  b* value (yellowness)
6 1 3 1 3
3312
(cutting force) Texture Analyzer

(Lloyd Food Texture Analyzer, model TA 500, England)
( gram force)
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Test mode and option
Warner-Bratzler Blade(HDP/BS
Force in Compression

Return to start
Parameter
Pre-TestSpeed 20  mmis
Test Speed 20 mm/s
Post-Test Speed 100 mm/s
Distance 30 mm
Trigger
Type Auto
Force 204
Data Acquistion Rate 200 pps
332
3321 ™
pH. Summo, Caponio  Pasqualone (2006)
109 stomacher (Seward stomacher 400, England)
. 1/10 (sample/water) pH pH meter (Inolab

TetraCon 325, StiOx G, TA1970xi, Weilheim, Germany)

3322 TBA
TBA Pikul, Leszezynski and Kummerow (1989)
109 50 ml ' 475m HCl 4 M
25 ml ( pH 1.5) 5ml TBA
reagent 5 ml vortex 35

538 UV-spectrophotometer
blank TBA value 3
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TBA value (mg malonaldehyde/Kg sample) = 7.8* D (3)
D= Absorbance
333,
Bingol  Bostan (2007) Plate count

agar(PCA) (HiMedia Laboratories Pvt. Ltd., Bombay, India)
Potato dextrose agar (PDA) (HiMedia Laboratories Pvt. Ltd., Bombay, India)

pH (tartaric acid) 10%
Lactobacillus MRS Agar (MRS) (HiMedia Laboratories Pvt. Ltd., Bombay, India)
109 peptone 0.1 % 90 ml
stomacher (Seward stomacher 400, England)
0.1 ml PCA  PDA spread plate
1m MRS pour plate 37 °C 24
PCA ' PDA 530 C 487
37 C 48-72 anaerobic jar
4
' , 20-200
(CFUIg)
3.34.

0-10 (Descriptive analysis with scaling)
1 1 ‘ 10
20-30

The Munsell Book of Color (The Munsell Book of Color, 2.5R-
10G, MunsellRcolor service, New York, USA)

(0 (Hue=10R  Value/chroma= 6/6)
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! (48121 )

335
3.3.1-3.3.3 Symmetric Factorial
Experiment with Completelyly Randomized Design (CRD) 3x6 3

DNMRT 95 % SPSS (version 17, USA)
3.34 4x3
Randomized Complete Block Design (4x3 Factorial in RCBD) 2
DNMRT 95%

SPSS (version 17, USA)
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