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Temp (OC) Half life
-50 310U
-35 18 U
-25 8 U
20 39U
120 1.5 9T
250 1.5 3u

131 : Ozone Solutions, Inc (2004b)

M13140 5 M35 eue oxidizing potential T21314 1o TyuiuasAN¥HADUY

Oxidizing Potential Oxidizing Potential
Ozone 2.07
Hydrogen peroxide 1.77
Permanganate 1.67
Chlorine dioxide 1.57
Hypochlorous acid 1.49
Chlorine Gas 1.36
Hypobromous acid 1.33
Oxygen 1.23
Bromine 1.09
Hypoiodous acid 0.99
Hypochlorite 0.94
Chlorine 0.76
Iodine 0.54

31 : Ozone Solutions, Inc (2004b)
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Temp (OC) Half-life
15 30 min
20 20 min
25 15 min
30 12 min
35 8 min

131 : Ozone Solutions, Inc (2004b)
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Pathogens Dosage
Aspergillus niger Destroyed by 1.5 to 2.0 ppm
Bacillus cereus 99% destruction after 5 min at 0.12 ppm
B.cereus (spore) 99% destruction after 5 min at 2.3 ppm
B.subtilis 90% reduction at 0.10 ppm for 33 min
Clostridium botulinum 0.4 to 0.5 ppm threshold value
E.coli 99.99% destruction at 0.25 ppm for 1.6 min
Salmonella Typhimurium 99.99% destruction at 0.25 ppm for 1.67 min in water
Staphylococcus spp. Destroyed by 0.51 to 2.0 ppm
Vibrio cholerae Very susceptible
Hepatitis A virus 99.5% reduction at 0.25 ppm for 2 sec in a phosphate buffer

#an : Ozone Solution Inc (2004b)
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Advantages Disadvantages

Increased shelf life Initial high cost of packaging equipment,
Increased market area film, etc.

Reduction in production and storage costs Discoloration of meat pigments

Reduction in use of inhibitors Leakage

Improved presentation Fermentation and swelling

Fresh appearance Potential growth of organisms of public health
Clear view of product significance

Easy separation of slices

A1 Smith et al (1988)
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Terminologies

Description

Modified Atmosphere Packaging (MAP)

Controlled Atmosphere Packaging (CAP)

or Controlled Atmosphere Storage (CAS)

Equilibrium Modified Atmosphere (EMA)

packaging

Vacuum Packaging (VP)

Vacuum Skin Packaging

Replacement of air with a single gas or a mixture
of gases. No further control over initial

composition.

Proportion and type of gas mixture is controlled

over the whole period of storage.

Used for fresh fruit and vegetables. Pack is
flushed with gas or sealed without modification.
Permeability of packaging and respiration of
product results in an equilibrium modified

atmosphere.

Product sealed in low gas permeability pack after
part evacuation of pack results in atmosphere
during storage due to altered metabolism of

product and microbial flora and gas permeation.

Used for delicate products. Softened film placed

over product and vacuum applied.

31 Smith (1993)
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3. Magaydeinmtin (Drip loss)
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'E]W‘J”Iﬁ'JanQG]mﬂﬂﬁT"ﬁﬁTﬂﬁUﬂ1ﬁ73ﬁ]ﬂq ﬂWEJﬂ”IiLﬂ‘]JﬁﬂEW@TﬁTiiuﬁﬂ’]?%ﬂi‘U

o A 1 3w @ ~
UITUINHA ua%‘ﬂi]i]fmllWa@]ElEl1Qﬂﬁmﬂﬁﬂ‘]&lﬂuﬁﬂ13$ﬂiﬂﬂiiﬂ1ﬂ1ﬂ1u¢]151\1‘ﬂ 10, 11 uag

12

M131991 10 8A518IUA9 UBIMF TN UDINITA

FUAVDIO NS annzlivussomea
White fish 40% CO,: 30% O,: 30% N,
Fatty fish 40-60% CO, : 40-60% N,
Bacon 20-35% CO,: 65-80% N,
Cooked poultry 30% CO,: 70% N,
Poultry 100% CO,
20-30% CO,: 70-75% N,
20-40% CO,: 60-80% O,
60-75% CO,: 5-10% O,: 20% N,
Cured meat 20-50% CO,: 50-80% N,
Fresh meat 30% CO,: 30% O,: 40% N,, 15-40% CO,: 60-85% O,

Pasta (with meat)
Cheese
Bakery
Fruit/Vegetables

Pasta

50-80% CO,: 20-80% N,
0-70% CO,: 0-30% N,

100% N,,100% CO,,20-70% CO,: 20-80% N,
3-8% CO,: 2-5% O,: 87-95% N,

100% N,

A3 : Farber (1991); Church (1994)
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A g o @
AT NN 11 'ﬂwﬂTﬁLﬂ‘]J'iﬂ'B1@1“151”ﬁﬂ13$ﬂ5ﬂﬂ3331ﬂ1ﬁ

. gungi () SIEER AR L] 918 (Y1)
WAaRnUN
o, 0, N,
FA
1ilo 4 20 80 - >15
1y 4 100 - - >24
n 1.5 50-80 - - >23
Yaunsd 1.7 80 - 20 >20
L
1ol 1.7 80 20 - >25
HFUAITNLLD 4 30 - 70 30
HauesInes 4 20 - 80 30
TELIIGE 4 10 - 90 21
A 4 =1 ]
N f;ruﬂmimifgwuwa'lm (2542)
A v Aa 1 3 o o
AT NN 12 ‘ﬂﬂ‘DEJ‘VIllN’GWIE]@1EJfﬂil,ﬂ'ij‘iﬂ}i11uﬁﬂ1’33ﬂiﬂﬂiiﬂ1ﬂ1ﬁ
fladenolu flademeuon
Aw Temperature control at all stages
pH Hygienic processing including implementation of
Microbial flora: HACCP procedures

(a) 1initial

(b) after processing

(c) developing
Available nutrients
Concentration and type of preservative agent
Redox potential
Presence of naturally occurring anti-microbial
compounds

Presence of spores

Raw material quality

Finished product, i.e. combination of ingredients in
package

Time prior to packaging

Initial and final gas composition

Relative permeability of packaging film to gases
Gas to product ratio

Gas purity

Pack design, e.g. circulation of gases

137: Church (1994)



48

matpushmansamilszuduanzilSuusseama

g o o & o
ﬂ15Lﬂ‘]Jﬁﬂ‘isl1ﬂ1ﬂig]}ﬁﬂiﬁ‘&’ﬂiﬂﬂiiﬂ?ﬂ1ﬁﬁ1lﬂiﬂ§ﬂ@1Qﬂﬁlﬂ‘Uiﬂ‘H1ﬂa1ﬁﬂLLa$

@ J

a & ™ a o o A @ a
WA mmﬂizm “INI@]EJ‘VI'JT]_Iﬂ'lTlJiii]Wﬁ?’]ﬂmcﬂﬂizll\ivluﬁﬂ'l'w‘lfmﬂ'lﬂ'lﬁuﬂWUﬂ'liﬁ]iilJ"ll@\?
a ad a A < a
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3 A a =
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A o Aa a A aJd
A131N9N 13 ‘i‘]ﬂ“ﬂfﬁ’lllNﬁ'luﬂ”IiWﬂWiil!”lmﬂﬂwmﬂllﬂﬁ‘Uiii]@”l‘l’ﬁi

Properties Description

Barrier properties Permeability to various gases

Water vapor transmission rate

Machine capability Capacity for trouble-free operation e.g. resistance to tearing,

possibility to be heat-formed

Sealing reliability Ability to seal to itself and to the container
Anti-fog properties Good product visibility
Special characteristics Possibility of heating product without removing from packaging.

Easy-peel seals for convenient opening

717: Smith (1993)

a 4 a a 2 an [ a Aa Yo a
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Tuanane

HDPE (high density polyethylene) HiA211m UL 0.941-0.959 51/ gALIAn

CFUALNAT

MDPE (medium density polyethylene) #A1MUH UL 0.926-0.940 N5U/ Qﬂﬂ?ﬁﬁ'

CHUANAT
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LDPE (low density polyethylene) TANUHUMUY 0.910-0.925 NTW/ Qﬂ‘UWfﬁ

CHUANAT

LLDPE (linear low density polyethylene) AU UIUY 0.910-0.925 AT/ gﬂ‘mﬁﬁ

CHUALNAT
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1. Ay

1.1 ‘]J“IjiJ (Scylla serata Forskél) 910 Andaman Soft Shell Crab UNDIDI 3anIA
s20q Timindvua 200 - 220 N

1.2 awand An¥iA copolymer (polyethylene (PE)/ polyvinylidene chloride (PVDC)/
polyethylene polymer/ nylon) TagliMMIFUAILVDINYODABIIU 15 cc/ m”/ day 171 25 93
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Lactic acid 2.0% 20 min 1 day

Lactic acid 2.0% 20 min 3 day Lactic acid 2.0% 20 min 5 day
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Lactic acid 2.0% 20 min 7 day Lactic acid 2.0% 20 min 9 day
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Ascorbic acid 1.0% 20 min 1 day

Ascorbic acid 1.0% 20 min 3 day
Ascorbic acid 1.0% 20 min S day
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Ascorbic acid 1.0% 20 min 7 day Ascorbic acid 1.0% 20 min 9 day
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Ozone 1.0 ppm 20 min 3 day ‘ Ozone 1.0 ppm 20 min 5 day

Ozone 1.0 ppm 20 min 7 day Ozone 1.0 ppm 20 min 9 day
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ussemealna 60% CO, + 40%N, 80% CO, + 20%N, Ay
0 550" 550" 5.50" 550"
1 6.12° 5.62° 5.58° 557°
2 6.21° 593" 5.84° 5.82°
3 627" 6.18 " 5.92°¢ 5.94°¢
4 629" 6.11° 6.12°
5 6.18 6.19°
6 622" 6.24 "
7 6.25" 6.26"
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3 5.05° 413" 411"
4 551° 460" 457"
5 5.78° 4.90" 4.88"
6 593" 498" 490"
7 6.20° 540" 5.42°
8 6.83" 589" 587"
9 5.86" 585"
10 6.35" 6.32"
11 6.66" 6.63"
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80% CO, + 20%N,
0 130" 1.20° 1.10°
1 1.60° 1.30" 1.20°
2 1.73° 1.30" 1.20°
3 2.00" 2.51° 1.40°
4 2.04" 3.71° 2.80 "
5 2.44° 430" 432°
6 2.83" 492° 490"
7 328" 5.28° 529°
8 355" 5.80° 583"
9 6.20" 6.23"
10 6.46" 6.44"°
11 6.55" 6.53"
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80% CO, + 20%N,
0 120° 1.20° 1.10°
1 1.20° 1.53" 1.67°
2 1.20° 1.73° 2.13"
3 1.58" 241° 293"
4 2.03" 3.22° 370 °
5 2.17° 3.91° 437°
6 243" 445° 490°
7 2.68" 474" 519°
8 3.25°¢ 5.10" 5.33°
9 5.20" 563"
10 5.90° 557"
11 638" 6.238"
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0 120" 1.20° 1.10°
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3 3.11° 241° 2.13"
4 346" 3.04° 270 °
5 432" 3.49° 3.14°
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8 6.56" 5.40° 495"
9 5.87" 553"
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1 6.53" 6.41° 6.34°¢
2 6.54" 6.36" 6.30°¢
3 6.57" 6.35" 6.29 ¢
4 6.58 " 637" 6.28 ¢
5 6.61"° 6.40 " 6.33°¢
6 6.63 " 642" 632 ¢
7 671" 6.45" 6.33°
8 6.56" 6.44 " 6.34°
9 6.46 ° 6.34"
10 6.47° 6.37"
11 6.48° 6.36"
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5 16.6 ° 19.4° 24.1°
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