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Abstract

This research aims to develop plasma ozonizer system and investigate factors
which affected the ozone output for application on extending the shelf life of seafood
obtained from Pak Nakhon area. The system was composed of high-frequency high-
voltage power supply and ozonizer tubes. The power supply of system using ignition
coil. The high voltage output was 6-16 kV and high frequency was 2 kHz. Plasma
ozonizer was a cylinder-cylinder electrode consist of two electrodes. Outer and inner
electrode was made of stainless steel, which inner electrode was covered with pyrex
glass as dielectric. Discharge gap between electrode was fixed at 7.5 mm. Ozone
concentration generated by this ozonizer in ranges of 19-87 mg/l at 6-8 kV and
optimum purified oxygen feed rate of 2 /min. In applying for Scylla serrata, Perna
viridis and Plotosus lineatus. The efficiency of ozone water to reduce E. coli artificially
contaminated on seafood was studied. The initial number of £. coli was 6 log CFU/g
after treated with ozone water at 6-8 kV and discharge time 10-120 second the
reduction of E. coli were reduced 1-5 log CFU/g (p<0.05). The relationships between
the reduction of E. coli (Y) with voltages (X;) and discharged times (X,) in each sample
showed that Y=0.262X,+0.959X, (R°=0.988), Y=0.273X,+0.946X, (R'=0.985) and
Y=0.703X,+0.679X, (R2:0.977), respectively. The regression equations could be used to
predict discharge time and the effectiveness of ozone water on the reduction of the
target organisms. The samples were treated with ozone water the results showed shelf
life of three types was extended to at least 10 days, while shelf life of control was 4
days. Sensory qualities of ozonated water samples was better than control sample
(p<0.05).

Keywords : plasma ozonizer system, seafood, shelf life
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M990 1 NMsanvesTinande £ coli luynziainunedng 6, 7 uaz 8 Alaliad fuliaid
duda 10, 30, 60 waz 120 U

AMUASANE Log Reduction (log CFU/g)
(kV) 10s 30s 60 s 120 s
6 1.36"+£0.13 1.68°+0.11 2.35°+0.22 3.36'+0.12
7 1.74°+0.21 1.95"+0.15 2.62°+0.13 3.75°+0.24
8 1.97°+0.12 2.04°+0.14 2.88°+0.16 3.94°+0.27
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‘ BUIYO f?’]'JLaSU‘V]lIaﬂ‘iﬂiL‘VillE]uﬂu&LuLLU?H@ULWEJ')ﬂUlIﬂ'NlILLWﬂG]'NﬂUE]EJ'NiJuEJﬁWﬂQJ]
11980/ (p<0.05)

M1319% 2 MsanvesUSinae £ coli luvesuuasginnusnedng 6, 7 uay 8 Alaliad fiu
naFuRa 10, 30, 60 way 120 Juni

AMUAISANE Log Reduction (log CFU/g)
(kVv) 10's 30s 60 s 120 s
6 1.77°+0.16 2.26°+0.21 2.95°+0.18 3.94°+0.15
7 2.06°+0.14 2.48°+0.17 3.22°40.22 4.33°+0.18
8 2.40°+0.23 2.87°+0.15 3.68°+0.21 4.62°+0.25
a,b,c

nueie Aavndsnwsiudsuiulunuiusuiigliuianuuanaieiuegsddedfgy

N9ERA (p<0.05)

M1919% 3 N1sanvessunante £ coli Tulannysiafiaiusedng 6, 7 waz 8 Alalad fiu
VANAUEE 10, 30, 60 way 120 U7

AMUAINANE Log Reduction (log CFU/g)
(kV) 10 s 30s 60 s 120 s
6 1.86'+0.14 2.27°+0.18 2.95°+0.26 3.87°+0.11
7 2.28°+0.23 2.77°0.24 3.48°+0.21 4.52°+0.22
8 3.88°+0.26 4.26°+0.28 4.97°+0.13 5.03°+0.32

wuneds favndsnwimisuiululuiueuiflnuiianuuanaeiuegiidedAgy
M9EdH (p<0.05)

N 1, 2 wee 3 MyanvesUSinm
o £ coli avifindwiioninusnedng uas
wmﬁuﬁmﬁwﬁuaﬂwﬁﬁaﬁwﬁm (p<0.05)
TaganuduiusseninanisanvesUsunade
E. coli(Y) fumnus1adng (X,) waghiaduis
(X,) veeyneia nouuuaLy warUainnneLa

wansmuduiusluglaunisanaeadadula

ANUAINU A9

Y=0.262X, + 0.959X,  ;R=0.988 (3)
Y=0273X, + 0.946X,  ;R’=0.985 (4)
Y=0.703X, + 0.679X, ;R =0.977 (5)
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sEuRET Ry
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A13197 4 SNuEUIINGATUANNT VBIFIRENDIMTNLAYAAIUAY

ITYILIAN

Total bacteria

YUAMIBET AM5IAY (W) PH (CFU/g) naw °
0 9.18  6.67+0.45x10° Unf Unf
Ynzia 2 867  7.27+0.74x10° Unf Uni
Seylla serrata 4 782  9.51+0.52x10° Uni Uni
6 763 9.35:086x10°  §inAwih Unf
0 797  587+021x10° Unf Unf
VoA 2 766 7.83+0.82x10° Uni Uni
Perna viridis 4 741 876+0.56x10° Uni Uni
6 657  2.64+0.74x10°  §indwih Unf
0 775 8.85+0.57x10" Unf Unf
Uannnnzia 2 758 4.96+0.32x10° Uni Uni
Plotosus lineatus 4 633 7.63+0.35x10° Uni Uni
6 595  1.17+0.48x10°  §inAwwh Unf
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M19199 5 SnuaisUsINgaIue1e) v0eieg19e M InsaYga i Ll lolau

- o F2ELLIAN Total bacteria o -
FUAAIDES < o pH au Gl
N15U () (CFU/g)
0 938  3.35+0.68x10" Un# Unf
2 895  8.63+0.26x10" Un# Unf
4 865  5.62+0.71x10° Un# Unf
Uneia 5 - -
Y 6 8.57 7.76+0.33x10 Unh Unh
Scylla serrata 5 - -
8 8.36 8.74+0.32x10 Unh Unh
10 764 896+0.67x10° Un# Unf
12 738  4.61:072x10°  indwid  @a
0 806  6.75+0.22x10" Unf Unf
2 777 6.8620.55x10" Unf Unf
, 4 768  8.84+0.30x10" Und Un@
ORIEGRA 5 - -
Y 6 7.46 4.06+0.43x10 Unh Unh
Perna viridlis 5 - -
8 7.22 5.43+0.62x10 Unh Unh
10 679  855+0.46x10° Unf Unf
12 645  6.22+0.28x10° Unf 3
0 787  7.65+0.53x10" Unf Unf
2 748  8.23+0.44x10° Unf Unf
4 727 3.3420.15x10° Unf Unf
Janannzla 5 - -
: 6 702 552+0.24x10 Unf Unf
Plotosus lineatus 5 - -
8 694  8.86+0.26x10 Unf Unf
10 618  9.41+0.13x10° Unf Unf
12 588  8.63+0.42x10° Unf Fn

A9 5 dmfundikiuilelau
4 3 oiin aansaiuineld 10 u laeysia
Lisinunasidonnindui 43n vesuasg
finduund udliriunusiosniiddn waz
Uangnneia fndudnd udiidde wasiis 3
viln TAUsuaqdunsdvianuaiuinus
mmsgmﬁ”’ﬂ 3 viln

Tudauweean pH  199619871991%15
yziata 3 olia fenanaadoszernaiveniv

i (p=0.05) TnonisiUdsy ulas
Y83A1 pH ANAINUUATISENEN aerobic kay
facultative asraeululungey
Wstiulundruielhbunsnezilusenun
AOARADINUIILUTOI
(2007) finun1sanasese pH ausssLIan
vosmsifiudnulumetnsvesynziaiy

aerobic

Nathapol et al
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A15197 6 ALRRALUUNINUTEAMAUREYRIMI0E1991NTNZAYAAIUAY

. o Jr8ZaN o o . AUYDU
YUARDLY v o hGi! a Wadund
A15LAY () Tnasau
a a a a
0 9.86 +0.32 9.94 +0.55 9.83 +0.67 9.85 +0.37
Unela b b b b
v 2 6.28 +0.57 6.85 +1.28 5.84 +0.64 6.33 +0.46
Scylla serrata c c c c
4 575 +0.75 5.84°+0.33 5.86 +0.42 5.82 +0.51
a a a a
. 0 9.55 +0.58 9.63 +0.42 9.46 +0.73 9.05 +0.56
NDYLUAIN b b b b
Y 2 6.85 +0.33 6.52 +0.47 7.32 +0.64 7.46 +1.21
Perna viridis . . . c
4 5.83'+0.62 577 +1.32 5.69 +0.46 5.73'+0.48
0 9.64°+0.67 9.56"+0.57 9.52°+0.42 9.65°+0.73
Uaanngia b b b b
. 2 6.34 +0.46 6.85 +1.33 6.78 +0.51 6.44 +0.37
Plotosus lineatus . . . c
4 5.82+0.77 5.78 +0.64 5.62 +0.41 5.86 +0.45

° W

a-c = o S o a4 o oA v o | Ao aa
M1 G]'JLa“UWlIaﬂ‘HiLV@J@UﬂUELULLU'JGNL@EJ']ﬂthLLG]ﬂWNﬂU@Uqﬂﬂuﬂﬁqﬂiywqﬂﬁﬂm (p>0.05)

' v
a1 °

A15197 7 AledeazluuneUsEamduiavainegemIEiaYa i unlelyy

A o . 2YTLIAN - Y o w ANUYDU
YUNNIDYIY < o nau ﬁ LUDANNE

15U () ey

0 9.76°+0.81 9.85°+0.78 9.82°+0.57 9.87°+0.68

952°+056  9.78°+063  977°+0.72  9.62°+0.55

Yneia 9.27+0.75 885084  896+0.75  8.73:0.72

8.66°+082 7567057  823°+064  818°+0.67
8.05°+0.76 7.14%41.12 7.87°+0.96 7.93°+0.82
10 7.63+1.16 6.53+1.24 7.27'+0.77 7.54'+0.93

Scylla serrata

o o BN

0 9.35°+0.72 8.85°+0.43 9.22°+0.74 8.95"+0.89
2 9.11°+068  8.77°+058  9.05°+0.53  8.84°+0.78
VioBuNAL] 4 857°+0.85  8627+0.66 878081  8.67+1.02
6 835+125  843°+061  833°+1.18  8.36+1.17
8 7.67°£1.13 7.92°£1.27 8.16°+0.82 8.03°£1.28
10 7544082  7.86+0.96  8.04'+1.06 7.85+0.98

Perna viridlis

0 9.53°+0.86 9.21°+0.68 9.00"+£0.92 9.27°+0.66
2 9.26°+057  898"+1.15 8854047  9.07°+0.83
Uannvzia 4 8.84+0.94 837071 867075  881°+0.85
6 856°+0.88  806°+0.59 845126  832°+1.07
8 8.11°+0.79 7.82°£0.82 8.22°+0.88 8.02°+£0.76
10 803101 7674076  804:086  7.86+0.82

Plotosus lineatus

-f = o Ao A Y S a 9 ' o w | AW o W aa
“ pneis aviniidnuamieuiululuwinaiedulduandnsiusdeidedfynisaia (p>0.05)

NI 6 wa 7 wui luwsiasiaegn  nsiiunevdsainiuusniiauwanaiaiu
Aaduavsuuilavasgamuaniutluingy  egsdideddanieada (p<0.05) uazlufiiagns
Auyanassfiwdluiilolgulundaziuves  Weiu Anafoavuuuialiwnneiiued1ed
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o o

WedAyn19adif (p>0.05) warALULYNAIY
fluunltiuanasnfusuduresnisfiudnm
dufugaiianafiiiudlelou e
Fuganiafiuinw 10 u Aedsazuuum
Uszamdudadnusing 9 (Jusedl dundu
Uszanas 7-8 e nauenaazileuiaung
dndos wadududnvasiivensuld dud
Uszanas 67 vaneds A7dem@etusssuiilainn
Inglusivegne Ynea denanasnnnittusiiegw
nosuNa] warlainnngia druidleduda
Uszane 7-8 wunede edudadninuuuy
Heuninieisudu wazduauveulnesay
Uszanad 7 vanedle anuveulagsinluseeau
fanaundadusnuvariivensuls

dsluazanusena

1. ssvunanauleleluigosalala
ARG 6-16 Alalaad anadl 2 Alaidsn
wazdnsnsinavesing 2 dnssounil 1u
Snsmslwafimnzanlunudded desan
dmfvluianaveseendiaudiurunis
wauiliiuvaenndnlelouiiszdunis
\saneduluianaveseandiaudid n1sidiu
dasimslua Wunsiisluanavesendiau
Tuanavdndsdidsuluduleley oz
Adsn1sluageq Tulanaveseendiauas
Kutesszninstadidnlngaluegenaiia
luanavesfingurediudalitinnisunnda
(Tirawanichakul et al., 2007) warenTn
nslvavesfinesi 9 naniiluanavesoondiau
ogluviiniiinfasifauruiu ansd
UfAzenisiinleleudauinegieseLiies
Tomanisyuiuvesluianassndiaunas
idnaseuszifiutuiosainnisiindives
wanaiAnszwietadidntegg
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2. dlothszuunanaulelelumesuld
anUFuande £ coli Tuyngia viesuuasg
wazUannnnzia a1unsaanta 1-5 log CFU/g
Feogluszuiiliiiunusiinnsgiu Tnsuang
AnuduiussyniedSunanisanveade £
coli fumuaednduaziiatduialusy
aun1sannesiduduesadidud iy lneidle
auRnsfnduaziaanivduazidunisiiiu
aranduduresleley Fudunisifivgy
oxidizing agents TAnv1nn1siteleu Fudu
fradildiafiosevunnaanslifiiveondiau
wazeendlauezaeiiey o Faagvhuiiidu
oxidizing agents ﬁﬁwmaﬁgauw%émiﬁwma
FoTwhlaunn

3. dflethunldlunisBaeignisifiu
nwyngia vesuuadg Lazuaignneiady
ausnBaengszeziaInIsiuinwain 4
Idu 10 Tu leedslinmunimnisszam
Furtafivonsuls

dalsuauuy
av ay v 1% ~
Han153denladunnuiiazinalulad
drunisudsguiitdidusuanadesduluy
nsAnw et luiauluseduvesiiegg
unTu wazdrludgusznaunisfiaiunse
Ul suuleuiemhenuniaiy

nnAnssuUsTNA
Tasan93duilldsunuganyuniside
INUNIINYIREIIBAYUATATTITUINY
d1nnuAugnITUNITNTRANANY
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