<
unn 2

N3aNUENAL
21
Theaceae Camellia Camellia
sinensis (Llnn) O.Ktze. 1
Camellia sinensis
3
(green tea, non-fermented tea), ( , semi-fermented tea, partially-
fermented tea) (black tea, full-fermented tea)
2.1
Camellia sinensis
_____________ |
10-80 % 100 %

2.1
:Wang, Provan  Helliwell (2000)



(steaming) ! ! (pan
firing) catechol oxidase (polyphenol
oxidase) (Wickremasinghe, 1978)

(inorganic constituents)
(organic constituents) ' cell
sap (K) 1.76 %
(Ca), (P) (Mg) (Fe),
(Mn), () (A) (Na), (Si) (Zn)
(Cu)
, , . (Hilal
Engelhardt, 2007)
211
)
)
cell sap palisade (astringent taste)
(tannins)
3 — (hydrolysable tannins)
catechins
(gallic acid) (ellagic acid)
(nonhydrolyzable tannins) (leucoanthocyanin)
(anthocyanin)
(anthocyanidin) leucoanthocyanin
condensed tannins
catechins (Schofield, Mbugua Pell, 2001)
catechins (hydroxy! acid)
(caffeic acid)
(chlorogenic acid) (phenyl caffeate)

(caffeine) 2.5-45 %



( , 2532)

212 Catechins

catechins (flavonoids)

(2-phenylbenzopyran) 15 CeC3A6

(benzene rings) 2

catechins
(flavanol)
(hydroxyl groups) flavan-3-ol c
A
2.2 (a)
(Rice-Evans
1996) catechins (epicatechin)
flavanes catechins epicatechin gallic acid
catechins 21 2.3
(biosynthesis) catechins shikimic acid
(Wickremasinghe, 1978)
OH
OH
O
C
(b)
2.2 () flavanol
() catechol ortho-diphenolic group B

flavanol
(2549)



catechins

catechins 12-13 catechins
13-14
catechins catechins
( ', 2535)
2.1 catechins
Catechins
(-) Epicatechin(EC) 140g 290
(-) Epicatechin gallate (ECG) C2H130 10 442
(-) Epigailocatechin (EGC) C15H1407 306
(-) Epigailocatechin gallet (EGCG) C2H1B0 1L 458
(+) Catechin (C) £5 1406 290
( ', 2535)
OH OH OH
OH OH
H H H
HO . OH HO l. HO_ _~ o
|"*~oH < eh
H OH
OH o H OH OH
(-) Epigailocatechin (-) Epicatechin (+)Catechin
OH H
OH OH
H
é HO i
HO, : o @Q OH OH
1 <§ 0 .."0- OH
‘O~ H H
OH H i OH E
< oH OH
(-) Epicatechin gallate (-) Epigallocatechin gallate
2.3 catechins

:Almajano (2008)



catechins
catechins
If
(lipid oxidation) 1
catechins
2121
(chain breaking) (hydrogen
donating) (Gadow, Joubert Hansmann,1997)  Rice-Evans (1996)
TEAC (trolox equivalent antioxidant
activity) hydrogen donating
3.78 mM
catechins TEAC 2.6 mM ( 73%
) :
TEAC 3.36 mM 90 %
‘ ‘ catechins
catechol  ortho-diphenolic group B 2.2 (b)
hydrogen donating Cu Fe
catechins
oxidation
lipid oxidation ' GTC
(natural antioxidant)
lipid oxidation Tang (2001)
catechins ) 300 mg/kg lipid
oxidation 1
(unsaturated fatty acid) catechins ' 300 mg/kg Mitsumoto
(2005) GTC 200-400 ppm lipid oxidation

sodium ascorbic acid (vitamine)



GTC 1000 ppm
catechins
oxidation unsaturated fatty acid Seto
blue sprat
lipid oxidation
Gadow, Joubert Hansmam (1997)

.DPPH (DDPH freeradical scavenging)

300 ppm lipid oxidation 1
4° C 10 oxidation
a-tocopherol
, 2001) O’Sullivan (2005) GTC
lipid oxidation
a-tocopherol
Chen Chan (1996) EGC

lipid oxidation canola oil

catechins
Tang (2000)
GJCAL 300 mglkg
lipid oxidation
a-tocopherol 200 mglkg
9 GTC 200 mglkg
lipid oxidation GTC
lipid oxidation

(modified atmosphere packaging)
40 % C02:60 % 02
4°¢c 10 (Mason , 2005)

lipid

(2005)

GTC

(Tang

GTC
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EGCG, ECG, EGC EC

(lipid bilayers)

(Cushnie Lamb, 2005)

Sakanaka, Juneja Taniguchi (2000) EGCG
Bacillus stearothermophilus
Clostridium thermoaceticum (2007) EC  caffeine

Staphylococcus aureus, Bacillus subtilis E. coli
Hamilton-Miller (1995)

E. coli, Salmonella typhimurium, Listeria
monocytogenes, . aureus Campylobacterjejuni
Yam, Shah Hamilton-Miller (1997)

. aureus, staphylococci Yersinia enterocolitica Chou, Lin
Chung (1999)

Longjing, Tieh-Kuan-

Ying, Paochung
(edible film)
(wrapping) (immersing) (brushing)
(spraying)

(Gennadios and Weller, 1990)

(Guilbert, 1986)



221 ?
22.2.1 11 (polysaccharide film)
10 ?
hydrophilic
]
2 (gelatinous)
chitosan-potato starch film ?
(Tripathi , 2008), 2 starch/chitosan blend film
(Zhai , 2004) ? oregano
essential oil
bologna ? (Chi, Zivanovic ~ Penfield, 2006)
22227 (Protein film)
?
? ? ]
1 7 ! ? ? 1
, ? (Ruban,2009)
?
(protein dénaturation) (cross-linking  tanning
agents) (tannic acid)  divalent cations ( +2
protein denaturation )
? whey protein isolate film

(Zinoviadou, Koutsoumanis  Biliaderis, 2010)



2.2.2.3 (lipid film)
(wax)
lipid (acetylate monoglyceride)
(natural wax) (surfactant)
lipid 1
!
lipid film paraffin wax, carnauba wax, bees wax, candelilla wax
polyethylene wax lipid film candelilla wax
natural wax avocado (Saucedo-Pompa
, 2009)
2.2.2
Chien, Sheu  Yang (2007) 1
(total soluble solid content),
(accorbic acid content) ! Oussalah

et al. (2006)
5 1
. Typhimurium 0.96 0.64 log CFUlg



2.3
, (acetyl)
acetyl 2.3
D-glucosamine (2-amino-2-deoxy-D-glucose)
' 1*05  1.2*106
| - pH) "6
degree of deacetylation (DD)
0-100
(acetamide) 100%
70-75 %
! DD
( , 1996) DD 1
chttin chitosan
OH
o %ol
(1—;4)—2-aeehmldo-2-deoxy-ﬁ-o-ghnopymmsy1 (1-4)-2-acetamido-2-deoxy-§ -D-glucopyranosyl

(1-4)-2-amino-2-deoxy-B -D-glucopyranosyl
31171 2.4 Tases519994 chitin ua chitosan

:Begin Van Calsteren (1999)

12004)
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(
, 2547) (
, 2544)
1.
(Kienzle, Sanchez Rha,
1982)
2.
1
(Liu
 2004)
DNA mMRNA
1 1
3. (chelating agent) (trace
elements)
4. Pandya Knorr (1991)
(Brine Austin,
1981)
Darmadji Izumimoto (1994) 0.5- 1.0% /V
lipid oxidation
Huang (2007)

(Maillard reaction)



(polyphenol oxidase, PPO)

(Georgantelis , 2007)
(film forming)
(Wong ,1992)
(Conca Yang, 1993)
(Kaya Picard,
1996) (matrix)
lysosome
13 20 (°C)
(Ghaouth ) 1991)

Ouattara (2000) acetic acid, propionic

acid, cinnamaldéhyde lauric acid
bologna, ham pastrami Y

Enterobacteriaceae

14

(2001)

Jiang

lipid oxidation

Serratia liguefaciens

(Lactic acid bacteria, LAB)



Zivanovic 1Chi Draughon (2005)

0
10 C 5
2 log cycles oregano
cycles
(sausage)
meat emulsion
(low acid food, pH > 4.5) f
(rancidity)
(Samelis, Kakouri
2
( 12549)
(autoxidation)
(Lipase)

(free fatty acid),

(ketone), ( aldehyde), (alcohol)

bologna
Listeria monocytogenes

3.6 -4 log

(aw=> 0.90)

Rementzis, 2000)

(phospholipid)
(glycerol),

(peroxide)



(oxidase)

Pseudomonas spp.

( , 2529)

(oxidative rancidity) !

autoxidation
(oxidation)

(propyl gallate)

free gallic

Achromobactor spp. I

oxidation

oxidation

- (autoxidation)

free gallic
@Ji, Zhang Shen, 2006)

propyl gallate

(primary phenolic antioxidant)

BHA  BHT

(synergist)

(AH)
21 22

2.3 2.4 (Gordon, 2001)

propyl gallate

a-tocopherol, ascorbic acid
(Moure , 2001)
true antioxidant
oxidiation

(propagation)

(Gordon, 2001)
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AH + R —> RH+A 2.1
AH +RO0O' —> ROOH +A 2.2
A+A  —> pA 23
R+A" —>AR 2.4

2412

Clostridium perfringens, Pseudomonas sp. Proteus sp.
(ammonia), (indole), (hydrogen sulphide), (amines),
(mercaptans)
1
( 1
, 2545)
2413
formic acid, butyric acid, propionic acid, acetic acid lactic acid
Streptococcus spp.
Streptococcus faecium Strepoccus
faecal//
lactic acid, alcohol
bologna
( , 2545)

242
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2421

olysaccharide
(poly 12 )

*
Pseudomonas alcaligenes Leuconostoc
' Ogilvy
Ayres (2006) Micrococcus spp.
(Frankfurter) ,
Bacillus spp.
56 Debaryomyces spp. (Drakes, Evans Niven, 1958)
2422,
'
'
peroxide
(nitric oxide hemochromogen) 'k) (nitric oxide
myoglobin) (oxidized porphyrin)
Norwegian salami sausage Lactobacillus spp. (Jjaberg, Haugum
Murmi, 1970) 4 (core
greening), | (surface greening), (green
ring) (color degradation)
Lactobacillus Leuconostoc

(hydrogen peroxide)

(Forrest y 1975)
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oxidation
(pigments” 2
(hemoglobin) (myoglobin)
myoglobin myoglobin
2 (globin) globular protein (
) 1 (heme complex) heme
(porphyrin ring) Fe porphyrin ring
methyl group (CH3, propionic acid group (CH2CH2COOH)
vinyl group (CH=CH2 24 porphyrin
Fe, Mg, Zn, Cu  Co (Veberg , 20006)

Fe

oxidation  reduction

2.5 heme myglobin methyl group (M), propionic acid group (P)

vinyl group (V) porphyrin ring Fe
(2529)



ferrous ion (Fe24)

(Fe34

myoglobin

2

nitrosohemochrome
nitrosohemochrome
nitric oxide
'Fet+ ferric ion
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