2.1

Myrtales Myrtaceae
Jambolan Jamun
Jawa plum Indian
blackberry Syzygium cumini (L) Skeels

Syzygiumjambolanum oc., Eugenia cumini oruce, Eugeniajambolana Lam.
Myrtus cumini ..

(Ayyanar and Subash-Babu, 2012; , 2551)
2.11
El-Shenawy (2011) (2547) (2550)
(2551)
! 15 - 30
25-10 5-25
1
1
1-2X2-25

1x 16



2.1.2

(medicinal plant)

Ayyanar and Subash-Babu (2012), Jadhav €1 a1 (2009)

(2551)
8-19
17 16
13 0.19
12 - 13
6.3 -85
0.41 0.17
(alkaloid)
(Jambolin)
2.2

metabolites)

(fatty acids)
(building blocks

(nucleotides)

precursors)

(primary metabolites)

9.1 4.3
118 . 16.9 21.72
41 6.1
(Jambosine)
34
2
(secondary
(amino acids)
(sugars)



(self-defense)
(Lattanzio €t al, 2006)

(insoluble  phenolics)
(condensed tannin) (lignins) (hydroxycinnamic acids)
(soluble phenolics)
(phenolic acids) (phenylpropanoids) (flavonoids)
(quinones) (Naczk and Shahidi, 2004)

(aromatic ring)
(hydroxyl, -OH) 1 2.1 Rj - Rs

( , 2550)
2.2

OH

R3

2.1 ( , 2550)



OH 0"0H 0.0H

| |
| r\/|A‘o : 9 |
00 H OH OH

p-hydroxybenzoic acid  protocatechuic acid  vanillic acid

Oy _OH _ HO.__O
OH
OH 0 OH

syringic acid salicylic acid gallic acid
OH
OH HO

Jo! ne

OH ; OH
hydroquinone orcinol catechol
2.2 (Cseke et at., 2006)
221 (phenolic acids)

(hydroxybenzoic acids)
(hydroxylcinnamic acids)
vk
(hydroxylation) ' (méthylation)

2.2.11 (hydroxybenzoic acids)

6 (carboxyl group;

c6 - C,
-COOH)



(Spanos and Wrolstad, 1992) 2.3
(lignin) 24
(gallic acid) (protocatechuic) - (p - hydroxybenzoic)
(Shahidi and NaczK 1995)
Ry
R2 COOH
B,
Acid R1 «2 R3
p-Hydroxybenzoic H OH H
Protocatechuic H OH OH
Vanillic ch 3o OH H
Syringic ch 3o OH CH30
Gallic OH OH OH
2.3 (Shahidi and Naczk, 1995)
ocn X °“z°_’;
HC-0 CH OH
HOH;C
GO e
8H
Héon
CHyO CHzOH
0—?H HOCH; CH;O OCHg
HCOH H
HéoH HC'—CH -
CH,0H HC g2 -
0—CH CHy OCH 3
HC—————a 0 oH OCH 4
CHP OCH 4
HOCH ,—-CH OCHy4 CH ,0H o
He==0 H-CH-0 CH=CH-CH
i
CHp OCHy o
0 Lignin Model
1 9

o v a_a
A 2.4 TAsaas19ve9aniiu (Buchanan et al., 2009)



2.2.1.2 (hydroxycinnamic acids)

9 (C6 - c3 (Spanos and Wrolstad, 1992) 25 '
(caffeic acid)

(Shahidi and Naczk, 1995)

Ry
R, CH =CH— COOH
Ry
Acid «2 *3
p-C<mmaric H OH H
Caffeic H OH OH
Ferulic CH30 OH H
Sinapic CH30 OH CH30
25 ‘ (Shahidi and Naczk, 1995)
222 (flavonoids)
15 (Q -c3-Q)
1 2.6
A (pyran) B (pyrutium) C

(pyrone)

2.6 (Robinson, 1963)



2.1

(glycoside)

) (aglycone) (Bhagwat et ai, 2013)

(Gleason and Chollet, 2012)

2.1 ( , 2551)
) Cc3
flavanones pyrone - 2 hesperetin,
naringenin
flavones pyrone Cc2-C3 - apigenin,
luteolin
flavanonols pyrone -OH taxifolin
flavan - 3 - ois pyran -OH catechin,
epicatechin
flavanols gallocatechin
flavonols pyrone C2-c¢3 -OH quercetin,
kaempferol,
myricetin
anthocyanidins pyrulium C2-c3 -OH cyanidin,
delphinidin,
malvidin
2221 (flavanols)
- 3, 4 - (flavan - 3, 4 diols)
-3 (flavan - 3- 1) 34
(leucoanthocyanins) -3 -
-3 -

(proanthocyanidins)



4 ((+) catechin)

((+) gallocatechin)

and Naczk, 1995)

OH

OH

Ry

OH

Flavan-3-ol

{+)-Catechin (C)
(+)-Catechin-3-galiate (CG)
(-)-Epicatechin (EC)
{-)-Epicatechin-3-gallate (ECG)
(-)-Epigallocatechin (EGC)
(-)-Epigallocatechin-3-gallate (EGCG)
(+)-Gallocatechin (GC)
(+)-Gallocatechin-3-gallate (GCG)

2.7
2222 (flavones)
(naringenin flavanone)
2.8
7 - - (7 - O - glycosides)

(brassicaceae)

(Gleason and Chollet, 2012)

10

((-) epicatechin)

((-) epigallocatechin) (Shahidi

Ri

OH
OH
OH
OH

-3 - 2.7

OH
OH

OH

Gallate

r2 R3

H " OH

H Gailate

OH H

Gailate H

OH H

Gailate H

H OH

H Gailate

(Bhagwat et al., 2013)

(allelochemicals)

(Shahidi and Naczk, 1995)



6Ly2508ETY

HO

HO

OH 0O

28

2.2.2.3

(naringenin)

2.9

OH

29

2224

B Ri

(quercetin)

(flavanones)

(eriodictyol)

OH
Flavone Ri
R, Apigenin H
Luteolin OH

(Bhagwat et ai, 2013)

(citrus fruit)

(rutinose)

(Shahidi and Naczk, 1995)

.“\\‘\\

(flavonols)

R2

2.10

Ri
Flavanone Ri R?
Eriodictyol OH OH
sr2 Hesperetin OMe OH
Naringenin OH H

(Bhagwat et ai, 2013)

1

(hesperetin)

, 2551)



(copigment)

2.10
2.2.25
c3
dihydroflavonols
2.2.2.6
3
1,
3" (R) 5’ (R2)

R2

(malvidin)

12

(Shahidi and Naczk, 1995)

Flavonol - R1 R>
Isorhamnetin OMe H
Kaempferol H H
Myricetin OH OH
Quercetin OH H
(Bhagwat et ai, 2013)
(flavanonols)
3 - hydroxyflavanones

(anthocyanidins)

(polymer)
(lycopene)

C (cation)

3, 4 3
B
R!

(cyanidin) R] R2
( , 2551) 2.11
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AR Anthocvanidin RI R?
A -oH Cyanidin H OH
- Delphinidin OH OH
HO. 0. -
~NeR2 Malvidin OMe OMe
Pelargonidin H H
Ten Peonidin H OMe
o Petunidin OH OMe
211 ! (Bhagwat et ai., 2013)
2.3
(solvent extraction) (Soxhlet extractor)
(methanol) (ethanol) (acetone)
(diethyl ether) (ethyl acetate)
. - (pH)
1 (Chew et ai,
2011; Stalikas, 2007)
2.12

(continuous extraction)

(thimble)

12 (Stalikas, 2007)

(Wang and Weller, 2006)



6Ly2308ETY

14

Coolant
—
outlet
Condenser
Soxhlet
extractor
Solvent
flask
212 1 1 (Soxhlet extractor) (Wang and Weller, 2006)
24
(high performance liquid chromatography)
HPLC
(stationary phase) (retention force)
(retention time) HPLC
2.13
(mobile phase) !
“ ” “normal phase
chromatography”
- alkyl 8 (cB 18 (Cia)

“ ” “reversed phase chromatography

( , 2544)
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( )
(impelling force)
et
(voaudvde GRELRDIRY
VDILNAIUU
3
YD) , ’
WU (retention force)
\ 7
213 HPLO) ( , 2544)
HPLC
reversed phase ci8
(gradient)
(ultraviolet
detector) (diode array detector)
Rispail et ai (2005) M - nova - pak -
reverse phase C18 / ( 5)
0 100 50 2
(photodioade array; PDA) 240, 340 .380

25

(sulfhydryl groups)

(Cowan, 1999; Karaca, 2011)
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(nucleic acid) (DNA)
(RNA)
(Cushnie and Lamb, 2005)
2.6 (pathogenic bacteria)
Escherichia coli, Salmonella Typhimurium Staphylococcus aureus
2.6.1 (Escherichia coli)
(2545) Escherichia coli E. coli
J (facultative anaerobe)
(coliform) (fecal coliform)
Theodor Escherich
E. coli 5
- (enteropathogenic E. coli)
EPEC (enterotoxin)
- (enteroinvasive E. coli)
EIEC
- (enterotoxigenic E. coli)
ETEC 2 (heat stable toxins)

(heat labile toxins)



17

- (enterohemorrhagic E. coll)
EHEC Shigella

(verotoxin)

- (enteroaggregative E. coli)

EAggEC
E. coli 0157 : H7
E. coli
37
24 ,
(acetic acid) (lactic acid)
E. coli
E. coli
3
3-8
26.2 (Salmonella)
(2545) Salmonella
(enterobacteriaceae) E. coli
1
Salmonella serotyping
( , 2553) Salmonella 2 Salmonella enterica
Salmonella bongori ' (subspecies)
Salmonella 2,000 (serovars) (serotypes)
Salmonella enterica 6

- I . enterica subsp. enterica

- Il : . enterica subsp. salamae

- Il a :5. enterica subsp. arizonae

- b : . enterica subsp. diarizonae
- IV . enterica subsp. houtenae

- VI : . enterica subsp. indica
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% Salmonella bongori

Salmonella 2 Salmonella
enterica subsp. enterica
enterica subsp. enterica serovar
Typhimurium Salmonella
Typhimurium . Typhimurium Salmonella enterica subsp. I, I a, W b, IV, VI
Salmonella bongori
Salmonella enterica subsp. salamae serovar 6, 7 :a : 26

Salmonella ne6, 7 :a :26¢( , 2553)

(2545)

Salmonella 3

- Salmonella

. Typhimurium, 5. Paratyphi 5. Paratyphi C !
Salmonella
- Salmonella 5. Enteritidis
PT4, 5. Pullorum 5. Galinarum 5. Dublin
5. Abortus - equi . Abortus - ovis

. Choleraesuis

- Salmonella Salmonella

Salmonella

Salmonella
Salmonella
Salmonella
23 16 8
3 2
9 Salmonella
12 - 14

2-3

Salmonella ( , 2545)
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2.6.3 (Staphycoccus aureus)

Staphycoccus aureus . aureus

(enterotoxins)

Staphycoccus 30 Staphycoccus aureus { . aureus)
7.0 - 47.8
10 - 46
40 - 45 4.0 -9.8
6.0 - 7.0 - (aw) . aureus-
0.86
4
24 - 48
( , 2545)
2.7
(NaOCO
(hypochlorous) (sodium hydroxide)

(hypochlorite ion)
50 - 200 ppm
1- 10 (Gonzalez et ai, 2004; Tirpanalan et ai,
2011)

(Gonzalez etai, 2004)

by - products
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2.8
(Ocimum basilicum Linn.)
Escherichia coli
( : , 2544)
Escherichia coli
( , 2550; , 2548)
Escherichia coli 100
(cfu/g) ( , 2548)
2.9
Acharyya et ai (2009)
Vibrio cholera,
Aeromonas hydrophila Bacillus subtilis MBC 0.25 - 4.00
Escherichia coli MBC 16.00
Bhatia and Bajaj (1975) (gallic acid) (ellagic acid)
(conlagin) (related ellagitannins) 3, 6 - -
- (3, 6 - hexahydroxydiphenoyl - glucose) (isomers)
4, 6 - - (4, 6 - hexahidroxydiphenoyl - glucose) 1 -
(1 - galloyl glucose) 3 - (3 - galloyl glucose)
(quercetin) 70
Borhade (2012)
Bacillus cereus
(clear zone) 27.00 Staphylococcus aureus
20.88 Klebsiella pneumoniae 18.32
Escherichia coli 2.75 200

(pg/well)
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Chandrasekaran and Venkatesalu (2004)

80 40 - 60

80
Staphylococcus aureus, Bacillus subtilis,

Pseudomonas aeruginosa, Salmonella Typhimurium, Klebsiella pneumonia

Escherichia coli

Mohamed et al. (2010)

6 Euge ia jambolana, Cassia auriculata, Murraya koenigii,
Salvadora persica, Ipomoea batatas Andrographis paniculata
Staphylococcus aureus
MIC 0.75 Escherichia coli Pseudomonas aeruginosa
MIC 1.50 Klebsiella pneumonia MIC 3.00
Staphylococcus epidermis MIC 12.50

Narendhirakannan and Banerjee (2011)

Enterococcus faecalis, Escherichia coli Pseudomonas aeruginosa MIC
6.25 Staphylococcus aureus Klebsiella pneumonia
MIC 3.13
(2544)

Salmonella Typhimurium
(free available chlorine) 200

80 (tween 80) 0.1 Salmonella Typhimurium
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