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A K BEBREGERIAEE 60Hz BR 21 kV~ EA&EFMIE 0.5cm
ITHARAETR > BRRIEEFM 0~ 15457510 & 15 255 8RBT
HADPFIREBREBRRZZE  TRERBT > KT H % ARR
B % 7.6 log CFU/ml> & TR IS né 1% ABAR AT 24
PR BB EIRIEE A 71 logCEU/MI TR RIVASHELTHE
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Wy RGERELRBEER  BRAHE 15 8B K HKA
031% ERRELXERBEZAERBEERBRARERE £ 1.5C
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Abstract

Non-thermal atmospheric pressure gas plasma is increasingly under
research for decontamination of foods, especially for fresh fruits and
vegetables. Fresh blueberry, often used in baking and pastry food
ingredients, which is susceptible to soil .and water as well as fertilizer
contamination caused by Escherichia coli- (E..coli.) and Salmonella spp.
during the time of planting. General cleaning process. after the harvest
unable to effectively reduce pathogen contamination for blueberry, while
the traditional thermal processing  sterilization methods make blueberry
tissue soften due to heat and lead to the loss of nutrients. This.study aims to
apply. a non-thermal atmospheric- gas plasma device for surface
decontamination ‘of blueberry. The process parameters: applied were
frequency at 60 Hz, input power 40 W, voltage at 21 kV, electrode spacing
0.5 cm, using air as working gas (500 sccm), plasma exposure time for 0, 1,
4,7, 10 and 15 min. The influences of plasma treatment on blueberry were
evaluated through bacteria count, surface temperature, weight loss, texture,
and color change. Experimental results show that after 15 min plasma

treatment, E. coli with initial concentration of 7.6 log CFU/ml on the
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surface of blueberry can be completely decontaminated. Salmonella spp
with initial concentration of 7.1 log CFU/ml on the surface of blueberry

reduced from 7.1 log CFU/ml to 0.9 CFU/ml The qualities of the blueberry

are not significantly changed after the plasma treatment. The results
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1.1 FARF &
AR LHEERIFEN K R SHA DM REM R A

ZEER MABEMARARMAERZMEERSZL — LAWENR

%

LR ABREABERLZIAGEABEALE  BHBKAFT A 0 H

T

e A B R OL B BARUR R Shdb R A SRR — AR ERORAR TR e R
¥ HRAM R AT HHRR AR A mD — B4 3 E > 3 805 F 3L
HlR R WA K LB A € A4S 7% @ W (Crowe ef al., 2005) 1%
B EL BIERR R B ARBARGHER D L FRE T REH
EH5F K BT AR RN ot BB T BFK RN
8~ BktEr By S feat BB A~ EAEAK Fo i IR # E 4 (Lives al., 2016) °
48 B3R AR F o R IEBCE A — R A e Bl 0 HIEARE
£RYGZHLEHRARAT R SR RBABRNGBED R A T
RE > XEMBRME O SOLE > CASRENFRERT - RIEMY
Ho #EME > UVREFHRE »2014) 0 TEMAE M RE -
AEHREARERFTRIEXANEEHEERRIERBRZHIE
HREADRA TRAREEHVEAR I ZABFARIFAIREX
BRABREE - FHRAELNHFERRRSLTERESRZISERLE &

B AE BB — 2 K R AR R ARSI AL A 2 A BT -
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¥ —F - X EA

21 BRZEEH

BB ETEELRT S ERE 102 FXRETHFEOII ALH
HEREAEZRAME S GAFERBTOEARRLTHFAET 81%
MR DT HEABR LR RAMIIRZRETH  L8EAEX
TARER  FER F RN RCER ARG R R R B O

aF

B XIN@A  (Vibrio parahaemolyticus)~ 7% F1EAZ A (Salmonellaspp.) ~

B

4% A (Listeria monocytogenes) 5 ° % %A kR H ¢ W H 47

(Clostridium botulinum) ~ &5 & % 5 3RH@ (Staphylococcus aureus)

PR

WWANFEAL R (Bacillus cereus) F o MmN LA - E A& BEAT
(Clostridium perfringens) ~JaBRIERBIEHE (Escherichia coli) ° (AT
B IR & 3 A AR AR o0 % W E %] F (Taiwan “Food and Drug
Administration, TFDA3.2010) © XM & sb20 4 &) 89t 70880 » 70 FT I
WA T/ RREERBENREARR L EKRAF KK FALZIA
B 38 5 % (B OM R $b %2 /& European Food Safety Authority,

EFSA, 2010) > XS H R XA R LETH SRR LB BB EZTHE

LU PI G ~ K AR B 336 Bk 7 Ay £ 0% R A8 (1 A £ 4848 World

Health Organization, WHO, 2008) °



2.1.1 XB4R @ (Escherichia coli)
RGARA/HANBRGMGET L RFLAZ A FHBHBREA
B R E e T 5 B R sh A KR A A e R R b ) LR B AR B B
FON R ob B S EA R 5 S o Bk 0 b AR A BRK BB S A
E ZARRIFEAR - KIGAT B A2 248 0 BA L B #t 4a 1 - (Bacteria) ~ 849

P9 (Proteobacteria) ~ y-% #Z# #¥(Gammaproteobacteria) ~ f7 4% A B

(Enterobacteriales)~ #4% i #t(Enterobacteriaceae) > ¥4 K & /B

Ao 2k A (Bl-2-1) (Karmali, 2004 ; TFDA, 2010) °

M B AR

AL HRE ZHEENANE RS FE RN (EEARN TR

B

Rl 2~8%  HNFHHREARLGE T~22%)° PR G TR
Fwy N B RE Y L ETIT AR R LN B E E b K AT
(Enterohaemorrhagic E. coli, EHEC) » £ & B# A OI157T:H7 &
OlIIHS % » A— AT HEH > LEGFANF - FE R L
PN ARSERRAGMI DT LR BRAKRRMES  BF AL
P~ A~ R R X KIRA A R R FEF (Dechet et al., 2014 ;

TFDA, 2010) °



RRE R
— I RE LT FEZTBRRIATFIHAE 5-48 1N - mBgiE dH et K
AR A BRI A 2~8 R o TR REISFM AN BREKRZREX 4

BBt B RARARAA o EARF B~ MR~ B B R TR ¢

» TFDA, 2010) °



2.1 KBGATH -
Fig. 2-1 Escherichia coli:
(B &R J&: https://www.niaid.nih.gov/diseases-conditions/e-coli

National Institute of Allergy and Infectious Diseases, (NIAID) USA )



212 % FIKEA (Salmonella spp.)
XBBREZZITRAXLZDFIRTFERIPIRE > D PIKE L
KEEMEABNOAT HBR LR sl HFFMH £2
BENZHH AR EZ R M ERRE - DPIRAE LN E 48
L+ & tm B F (Bacteria) ~ 8708 P (Proteobacteria) ~ y- % 5 # 4

#

Hi

(Gammaproteobacteria) ~ Bz 4% # B (Enterobacteriales) - #7 4%
(Enterobacteriaceae) » 70 P I, i /& (Salmonella) = % % ff K& M B 8 47
P B YRR SR AR R A @ ax A A KB LA 35~37°C
il B PR 0 2 B 5 4B PP el R (B 2-2) (TFDA, 2010) °
B B R s
PR E A B BRI PTG &P AT A B s AE
HE R R Bl TG F~F - HEaHMBRENTF - A
gt rRAE D "SRG ENGH ARG FET KAHERNWEE Y
RABRLEFRGKRRE R HRRE RO /R AT LA
%Ak R (Poppe, 2011) ° 23eh8hdn B £ A A5 L ey ek MR 3 0 M
LB RBREFBREREAGEE - RF SR TR R R AR
ho RFEBEFHRE-BTEE_FEA > 74&500 £ 2000 AT ;
1995 7 £ B % 9 & % B #k % 60% A 385 9] &1 S.serotype Enteritidis
(24.7% ) - S. serotype Typhimurium (23.5% ) * S.serotype Newport
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S. serotype Heidelberg (5.1% )  i& 4 e 7 R4E 3% F I ASE R RS
##k (46.4% )(Center for Disease Control and Prevention, CDC, USA

TFDA, 2012) °

B RE R







QI3 ERAZEER/E =
HEMRRAZEZ R  HEAIEE R WIE X RIS R R 8L
Ao P EIERAERIENIETF 0 Mk @A R AR LIETLTF Bm = £ AT

B BRI EY - ERACR T RRITRA  ERET o A=HREE

ﬁ

SREHFERARANBREM  TRBAA 940 BRI tm KL
Fo P REHFABRC @ FEM G4 TE S KE - RAEEH
B3Ry AR M s Bk R BRI E N 2R KRB HT

BR A 0 e A e E R B AT R A e WL T e

HIE R Ty ik
W R AT IR AR AR BB L E 0 AT

4 SUBH & AR o T TR AR B

1. # R 3
R T AR B & R BT B R R R G BB B 0 T AR AT

B AW o BR KR A H BB E (Fl4 70-100°C ) T #A4T 2

RIE - CRBREBRMAENOE R A FRPERT - MG

1

2R AR B B4R 125-150°C @ AR 32 04 B PR M 2 A 0 2 & % 28y
RAURRIESZL Y ELOBEG  BAekfoH i LRl ay it pr it
TR 38 A FA 3 8 35 R L FE B R S o
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2. WERMRHE
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;3

(3

AR B RS THMAENE SRMX

SE

BRY

\!

kAR

<

B mERERAFRZE N - FHORER DI RO T eEME
SF o kK FEREREEABET G ERLRERR EAMmiED
AR - PILRERIE RS E AR A TP T ERMERATAA
WY IRAE R 0 e ) e BT — TR AR SRR R BT R M A
PEHE ] G- R B RAEE) AR o ) B BRI RE FHR R A W& & )
% B AR 2 GE ) Fu ke RS0 B o 7 e 4E Al ok L R AR A
feRBIE BB EAE SN RERFEWTE - BIb > HUR&RE E
BRSO B e Fo AR B9 1F AR AR AE DAE N e R G A

S R A E o I TR AR T e

3. BARERE

B AT R IR T A R R B R AL N R Z R
ST R BATH A W89 IRTE - AT SRR ARG B R M 8 DNA 3638 &4
#] DNA & s AR FELAE 48 i 5 R (Farkas et al., 2014; Tahergorabi et al.,
2012; Miller, 2005 ) > H =4 £ A ) & SR HH Bl > 232 EF

R(EFR) X HGEAhiHatg  RFERESHNAH 8~y > 20

NS

NEE

=

40 o BF R X ST b B RA L > T AR B B B, 2R
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o I 44 00 R RS E Co® K s BME B AR
W fe AR R IEF BAEANE S A BATH B H R SR A
BERLBGEERBRSBEELRAEH AR REST X

(Farkas et al., 2014) °

4. &HB oL

BRI AR A SRR R T — e I R R

BEHENEZERT RGBT B TR AEREKE L
BB B &R E R AN BRI R S R A o RS IR E RIR MR B
RBRB A MAGERRLNRBEREEAB/ENAK > B0
Tl A4 1000-10000 AR AEZE ) FEATR BRE 0 ML K F
WA MPa 2R 841 0 1 RAEALEZ0.1Mpa © B 4 84 4= o i 72
SR T & B BOR J3b% RBER Sk AT R T 9B AE AT Rk
EnHEAERAESN  UFIRBABR G BERRHEARALEE LAR &
AT bR 6 T bk 0 A2 BT AR B R 0 4o 1S R AR I AE e e
Foer kit FRAEBHBIEREIMAFRR S HRBEEHHNKE
MEAR B BLHE A Sb AR AR B E 0 LB ELA E M e R T A E B AR
2HF BSBREABRELABEOERIINE NS E R EL

R R ER R EEZRBAR I GRBZATHAEAREER
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HMERERAT T RABR S 0 S BAREA T AL A EEE TR BT

(Hurdle Technology) » # fEA§ 2 R HE 25 4F (k& > 2016) ©

5. ¥ AR E

e (UV) RIZA — 44 A Taik 34 100-400 nm #4582 JF
AR oh i TR KNSR AR A R AT R el B o E A
4a i, BR 4t 2] R I 47 4% 0th N E R AL 2R 5l A ke e N R 4 B BUJR
kG 8 A LR (LB T %Mo & mapH DNA 6948 # o ta
B R AE A W dm BB E e SR A 250~~260 nm 49 K SRR AR IR 2K
Rt RO RRIEGRABRIE £ THBR SR G E A EMILERY
Y1 %K E 89 #vZ (Hijnen et al., 2006.) ° 5 M8k b B o) £ B A R4 R

% B un/’:\'gi& ﬁn fl‘ ’ _’_T--!ﬂ:l, , ﬁ%ﬁ‘?/&%ﬁ-%% 4

ICERAT X
F A A SR AR R AR 30 ] i 2 AL AE BT IR A 2 A8 L 4w B 2

aE g mmB AT ERRAMRR -

1. —&AK
—HALAM AR RA AN 25 AR e e IR A
Bl Sec@ai Mk a8 4D Ea3EHE DNA - (Jin and Lee,

2007) EATHI— B RBT  E&EF A 100 ppm #) = A4t A KR
13



RIEH S Smin B 53 & EV P IR B EL @i 4+ RA 435

B %Y 3.0 v 1.5log CFU / g °

2. 24

(Restaino ef al., 1995)°

22 B
£ 1897 4 & 4 & 4% William Crookes %3 * £ 1929 4 5%,
Irving Langmuir #= Tonks 2 3L E 4R Z & UK T4 — =9 A2 2
TRV REZRARZBNETXGREGMBE GREHMRET
BEFREE > MERELA SHENE FMH AT 35 E T (energetic
electron) | * &AEE T T @ ik 8842 7 91— F 5 E 789 R/
RN T AR RIE L0 FaEFILRIER R FAZSE FIREEER
Mk TR ERE (B 2-3)  ERBREG TN T &G - 3T
1L %E RIE & % 5 F o -F(Molecules) ~ & T (Atoms) ~ k% %& 41 '8 (Excited
Species)~ & ¥ (Electrons) ~ iE & -F (Positive Ion)~ & ## F (Negative Ion) *

B & & (Free Radical) ~UV 5t~ T A% > 8 FAL R o8 FIb= 48
14



B HEA T B, - MR TRARE RRAE R R
PR AR S T E B, (B 0 2004) -

EREMAYBR AR Z — PR E SR R EIER £

AR T mEAERYEREN 2 EZ RGN TEROLEGRENHE
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States of Matter
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221 BRERE

BT o AP EREE P ERCR2- ) FHERGENWE S
HONRBEAEEE > MinHARERER  SHEENE T HEEHREKLE
ENBRTEERASATHAER TP CREAS  KBREDREFH
4% 2 F-#7 € 4 (Equilibrium Plasma) ° JF -4 E 4% (Non-equilibrium
Plasma) R 85 #£ 140 Bl K » A EIGRGHE T EHEEM R ST
Fo @A O AR FA T abdE e it BT RAER T R G
B BET SR EMAEETIL(E2-4) - BFH RS TaERE

1R T R R 5 RE 75 A2 RR A

B ERE e+tA—>A +2¢e
WA RIE e+t A—DA¥ e
FlEERE e+ AB—>A+B+e

E% £

o

W oA Z AR (B2-5) » B BRI B R4
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R2-1~ PHEREIEFHER -

Table 2-1 Properties of equilibrium plasma and non-equilibrium plasma.

FHEH I BT

E & %A BT IE AR R BT AL RLBE

10*~10" %
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222 BB R 288
RERZREAETEZ BANEEREFELZ ZATRERE
ARAHEXRATEOAREEZREIAZIER T LY @y ~ B%

MR EAE (B01995) P L FREFHF SR IERE R EANDR

Y
2

do o JEPFHTE RN A I RELR HAFIEH I T ERGE LT X

UE AR Sy > B A B Bl AT R T 7 va A ( [ 2-6)

1 3 &% JE (dielectric barrier discharge *"DBD).: DBD &1 A 1)

>
&
b

BRI E 7 AE BAARBANAGKE > 34 R EERCFR
B B A MmN EN TR CEERAILSE) TERANEE
M R At Bl R BREIES - SRR TS XEEFTRET
BAEABRKEFIL S 5 R Z - EDBDR T/ AN T ¥ B Kk

o BEE AR FOREAGRE 2006 Kang et al., 2003)

2. thk# E & S (microwave discharge): A% T R L ZJE AN E S A
AFEIH  RERBEEBIAE =M AH245GHz > HAFR A HE K
mtorr £ 1 K £& » % b 23R (resonant cavity) 2 & & & (waveguide)
ZREEEWBREATR  MEAMFEXIERDEARETELEKR

&A% B34 4 89 E $E(Surowsky et. al., 2013) °

22



E E M E E 4 (corona discharge) * T ERTHRA TR KEH X
EERRMRRE T BRI R oY B B2 e &M E & MRk

RIE > B KREIR > HREG R R ETFRITHE  HEF
B HBDBDIK > 12 & R IFM 83 0 B HERESEFIFERBCGEE >

1995 5 Surowsky et. al.,2013).¢

. R85 X E HE (Atmospherie pressure plasma jet) : R &uid R E K 4

BEROE H— 2B EBNERRE NEEEETREES R

INE A A TR . T EmAd B
RE@BEL N TARAXAZXCRERE R &M o BAT 7R EHRA
ERBEANRDE TREAZ AP AR A LR AR GRE

20006) °
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(a)FBREHKXEHE

Atmospheric pressure plasma jet

()

wire electrode
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s flat electrode
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corona discharge
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FTRERRBREE T EE

(b)

< F ) gas
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dielectric
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(d)
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microwave
generator

(AP EAE TR

microwave discharge

Fig. 2-6 Schematic diagram of atmospheric pressure plasma.

(BB © Surowsky et. al., 2014)
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223 BHEEMMEANKRRZEA

"
+

Crizer & (2007) AR EETHE > HH AR L EN - BEF
B RBFATE OISTHT W FIREAA E A4 A BTRE TR AR IKv
BEO6KkHz THABAZR  AALERBTIEERKREL 3 59
1% > KIFAFE A RY 2 logCRULg™ WP KAV 3 log CFU/ g ~ £ #7

&Y 51log CFU/ g

Bermtidez-Aguirre % (2013) #I /A % & R ER T HH0 - HE
SR E X KA A AR R T RBEEA A 3.95kV £ 12.83kV
(60Hz) RIEEM 30 HE 024  ThARAER > ERETH

HERH T oW ERAZIBR  HREBIBZ AR AR BT R

12.83kV ~ R IZEFR] 10 44T F % 1.6 log 14 °

Ziuzina % (2014) AR % 8% BT AT R T mkE n A E
Bk mBE > A RERET > ME TR EEE 8 m RE %
REGH o BHE T A B RS FTOKY ~ R 10 ~ 3FBER
BMAZR > DPIRKA TR EHEME > REER 60# > KEITA

TrE63EEHME > RERM 1208 2HBF A THE 6.7 EH 314
MERAHMEDET » RIEEFRHERE 300 # » KEIZE T $ 3.5
HEE > DPIRATHEISEHIME > SHFRATHE 42 BHHME

25



GRBETHEER R T AOA TR BAS SRS RETHRTEZ &

Lacombe % (2015) #A/A F R TR EHERETEZLRBRAR
LEE > AR RET EE AT R E 549W ~ 35 % 47kHz
TARMIEE 7.5 cm ~ R IZAF R 12080 0 AL AR BT 1.6 1B ¥ 344 >
TRRFLIOH  EHA/MATE 17 BESE  REERCRAE
& E R R 120 s diat LA £ 8 SR BT A E e

PR A SRR B ARRARTE AR -

Lee 2 (2015) A AW EBMEEREITEE  BERLEILRX
BARE AR AT R AR 42 900W &R 10 48 > 1%
FEHEA R BE LR GRERDIIREREH 1510gCFU /g B E

4@

-

&
%

400W SR IBERR 10 2482 2145 | % 1.8+0.2log CFU /g °

8T ERRIEAR RIS R E SR OB A e ok

Pasquali % (2016) #IA Fmm BN T EERETHEERZIK

N

AR AR EM B ARARIE  TRIFMEGHEAHATE I5KV > BERAR
BER > ARERBTEAEEAMEZHAEERE 10°CFU/ g A
AT HEERRIE IS 94 THE 13510gCFU/ g~ 2B HETRR
T 21logCFU/ g °

26



224 BEBABRS

ERAGTAEAZEEME AR mARTE AKX T

(1) &M % (Reactive oxygen species ; ROS ): & 4 # £ 2 B T &4 OH

2)

(3) ik

B AEWE RET AEER N m ol o BT D88 I 8 e
B AR 5 3 4E A A (B 2-7) (Joshi etal.,2011) - &R FHE 2 FHE
* %48 b 18 AAL R EAER A BEAS G oA B 5 M BT DA dm LY 2
B) 1% 1% 48 18 ta i 8 AR A4 B4 (Han et al $2015)

UVt 1 UV LR AT A ft 2 - A2 A B (DNA) £ UV bk
& 260 nm * F 2 DNA ¥ BRReE 2 fv o e i — R o) R & i
FEAR T e AL BAE /(B 2-7) (Beggs , 2002) ©

%| (Etching) - B A £ X RJE4E A 183 A8 »E £ 2 RE
T MAE A MEAL G4k BERA S A3 Ak AR S AR 0 R B & &
B FAuy FRAEER 4 Q Fu Q)% A BAERE (Metastable
State ) #93E 5 T Pida t 'O, o AR 4B ERT| R BR1E 0 A
A8 FAH COy A HyO= UV et ek RE > 3
UV 3% &4k %] (UV-induced etching ) & M 3% o % B 2 & >
BB T QIR R FRA R AR KL TR @ AT

(Sale et al., 1967) °
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(4) FEEBRAL: A ROS FERGIT A RS E B AL K& AS
BB E A4 B =8 (MDA ) 7% 33 DNA fuk & 8 118
fe&- 4899 K.(8 2-7) (Han ef al.,2015) e

() BEHR ERBBAR@BARLITERTELNHF T

AR 3 fm JieL P &) A 48 78 B
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Fig.2- 7 The mechamsm of plasma sterilization.
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24 ER
EREBAMBIEH BBBEY T —HRAENILENRMNG % F

AERERRE BRFEREECMBAHES > R2 A H £1L
EHRAEEXEZERNEF - CHBAIRLAE B RFFERME FHIR

ALHE MR AL B FRRFIAABR I RERRZ — MEER

o B e R REHAREROSAER SR R A DHRRRLH
%t k R (Bornsekeral.; 2012) » & ¥ & uh B A JURAL > B RIK
B0 R ZHARAR 15 ~ IR R BLES R AR K o 2 H R KT H R

1% 4787 FR 48 (Hancock et al., 2008)

B 2-8 E% -

Fig.2-8 Blueberry.
(E#FRIR © United States Department of Agriculture % B & % 3

https://www.ars.usda.gov/oc/images/photos/k5182-18/)
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B % HRRTE

3.1 Kotk st 2 65

ERWNGT S EGME SARTHERGFT S RMEA RG]
Ed 0 &%) AFRIBEL > £2 5+0.1g X ENEF MR 25°C > #
M EREAT 0 RATS B EAT R BBREAR R ENREIEESE
WA BRI B SBE R R AN A3 Bk (3R 100 ul
WRRAHERENESERELE) » H ke ENEH B RS AN > K
BRORAE 1910 2548 (R R AR 20 Bl R B L 1R B T IR AT | Bk
£

3.1.1 TaR%

1. Nutrient agar (NA, HiMedia Laboratories Pvt Ltd; Mumbai, India)

2. Nutrient broth(NB, DifcoTM, Becton Dickinson and companySparks
MD, Le Pont-de-Claix, France)

312 R B3R
TRAKL
1. B A & RAEJE %5 (6805 Linear AC power source
0-300V/45-500 Hz 500 VA » #REFT M AR NS > §7 > 6K
2. MEAERB(BERERBARNE] 67 64

3. MFC Readout Power Supply (PC-540, Protec Instruments, & # > & /&
31



4. Mass Flow Controller (5851E series, Brooks instruments,PA, USA)
5. HEPA Capsule(12144,Pall Corporation, #45 » 4 7%)

6. RERHERS (2 ER) (KL EAMRASE > LT > 648

H AR 553k

1. 2 £ EF R F(XS-6250C, Precise Industries, Ltd., Switzerland)

2. RIE 3% A& 48 (KKO4 - 498, SANYO, Tokyo, Japan)

3. EF » R F(BLI20S, Sartorius *« &5 A0 5 A RN 3 o
St 54

4. EF Y #4 (TMC-75, Tatung > &3k » &%)

5. #ptE B X AR(TAXT plus, BEEEAHR2E > &L &)

6. EER(ZE2000, H &Sk A Rkad » #kT - &8

7. '8 #(Stomacher 400 Ciroulator, &P BRI A R /~E] > &b

8. 4 yheim B RCR B(ELIR i7, RBIFH R AR NG &F > &)

9. M E #7x % (Model P100 ~ P1000, Gilson Pipetman, Connecticut,

10. B %3 #5 (SK-20/62, #EHM T ERMA RAE > 4k §4)
11. &R )% H48(TM-328, Tomin, #3t7H » &%
12. KFRXEEA & FHEESONL3LMCHE AR NG > &F 0 &

5 )
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32 WAMRBREAZUHE

AAXFER P2 AL Gl TR AEZITEAR TR

Z W% -

3.2.1 AERERY

A RATER 2 B B3 a AR TRB AL W RARE R AIL

18 & B A £ (121°C, 1.2 atm) 384T 1548 R A RIZ © RIA 1% 238
BB BEIKE 5 TRV B i A TRRAR P MR 2K KR
BERE AL A BLER G A BRRG EELERE 45CH
EEREe AN ENrERER AR S EN BRI AL T ) B —
sAhm A 20ml X B BIRAE K R R A RS M RN s
AR5 b7 2 F R ARG LR ERE R R EBAL IR E
BAMEREEERERE N EAZREAATEIml NERRE T

HER 4°CKEE BALBIEFA A -

AEAZ Y.

1. Nutrient agar (NA, HiMedia Laboratories Pvt Ltd, Mumbai, India)#
NFEEBEFAKF o 28 g0 H R4 A Animal tissue 5g ~ Beef

extract 1.5 g ~ Yeast extract 1.5 g ~ Sodium chloride 5g ~ Agar 15 g °
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2. Nutrient broth (NB, DifcoTM, Becton Dickinson and
companySparks MD, Le Pont-de-Claix, France)#& /7 % &7 7K P

XN 8g H R4 A Beefextract3 g & Peptone 5 g °

322 ERAHEK

ANF B A ARAE A JE R RAE R AR B Escherichia coli
(BCRC10239) > R & &% R s ¥ 45 & 7 3 PA(Food Industry
Research and Development Indusitute, FIRDI, #1745 » & B)YE M &
& % & (Bioresource Collection and Research Center, BCRC) °

Salmonella enterica Atk KRB R BARZE R BHAE R -

BAREIL 3k

AR F PRAE R Z B AR B RE AR AR Ay R K 4 A AT ZR A
H AR R 8 E LRI . H P B8 3-1 PR 0 LB 75 % BN
BRAMRKEEADEE DR S NETHEE BB R E
Z TR > SLEP R KA m kR 14 SR R S IE I B R A
WENE > D TRENEZIMILEE - HA03~05ml 52X
AT RANNE P A AR R BRI IFIR A
FERZIRERAERLN > 4835 Cirk 2412 Ni5(TFDA, 2015) °

RAERAEL T F BN XA EKP R TABOCEIL B BH
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ARBHEEFSEREREELA ABEAER S EREREL

s

(nutrient broth, NB) » 7 FI KK, B 4 Fl & & 28 F5 /& A& 3% & A (nutrient

broth, NB) > 1 AR A FILKE (RETELBRMARAAY

RRFS) o
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ERAGKEE

|y

AARIERZERANEEREER ERALKT A
RIEH -
(1) R JEREBE R 4K T AR
Q)R EEAAAE ~ R E T R BIRE LS B
Q) ERBEIE 55 SLE TR 5 5
RO 7Y

W £ T W R 54 B AR o LI TR A B S K 0 Bk
B 1& 547 mm o b 3T AR EAR S FEE £0.5 cm > R E L A IR
BEABIEANEY > ABASOcm > FH AR L TF3hd—
JE 51,71 Bl A2 T B 4 ko 30 5 AR 34 LB AR — B E
PR JE R RS o
HAA SR

AR AZER(ARARDE2] % O &T9 % NIME A T1E R
% - 2,88 42 B HEPA CapsuleiiE 4% » 2AMFC Readout Power Supply

(PC-540) ~ Mass Flow Controller (5851E series)¥% %] £.%% /i € 4500

cc/min °
TR E B
KARFFIERZEBL2HAEE T A N RRBETRNIO0
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V/60 Hz) > #% &5 34 X R E R4t JE %5 (6805 Linear AC Power
Source)FAE TR » LB BHZAG R BWKE2l KV EWHEZE

RERERS -
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Flow Rate
Controller

Monomer/Gas
Feeding
Manifolds

Reaction

Chamber

Power  pe=-- |

Generator

B 3-1-FEREA2LTER-

Fig. 3-1 Schematic diagram of plasma system.
(R AR R&MR * 2013)
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B32 - ERA2LEBEETHRE -

Fig.3-2 Plasma system.
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33 FREHE

ERBANERRDBRARLRITHE

'

L

Eh

WY EAE

1. ABIZH
2. WK HA

O W=

TREERTF
1. RIEEFEO~1-4~7~10~ 15504
2. ITHhRAEER
3. EMRMEIEQ.S5 cm
4. HEHFEI4OW > 48 %60 Hz
5. H.E2A3%500 sccm
ERREZHRAMETE TR B LY
ERRIEZEE R T
EREREZ K5k

ERRIE 2B E %1
TR M
(R VLT

B3-3~ TR

Fig.3-3 Framework for this study.
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34 ERBARE

BERAREAT ) BB ERAE (ZR) - EHRMERERZ FH XK
ERMREE(BE > 2015RAEA=EA 500 sccm (standard cubic
centimeter per minute) * ik AN REREF > EAEMIE 0.5cm HF
TWHER AR EBERHERA 21 KV EF R EEFR A 014>
710 B 15 48 R EAREEMEAGAR R A IR A KA

MR RIET R RIEH AL L 2B iR B 33 o

3SEHCERRELZIBFRAE
3.5 BERAZE

# B B that D SN A R R A R IR ST ER IR 0 X 12 A E R 3T
b o RIERMA 154 -7 10 R 15045 - @THRREES 2 S
BP s 4 4R 2 AR IR B T B0 shR A X R E LT R R EA A8

BRI 4G

3.5.2 K45R 2
BB LUBBATIHE HLUATEEF 014710 &
15 e » BATHE - Ak AL EFE AR T

Ky (%) =(RRIHRD-RIZEZHS) + RRELSE X 100 %
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3.5.3 K ¥ #1
DY RAEEERS T MERERGGIRMAZ L ZRER
GEARSE AT R BB LA R AT SBBIRA N HH T B R F R F R R AR
LR EESE - TRARERRSBRGRETE - KA RIEFRLE R RE
AT 14 Z #k 5b 3 4T R 45 AR (Compression firmness)# 8] » 1€ FA #5 &1 #214%
1§ % $4w %k 3-1 i (Saftnereral., 2008)-<
3.5.4 &E4H
KA R 5% % Bk (Lacombe-et al., 2015; Saftner et al., 2008;
Bermudez-Aguirre et al., 2013) 4% F Bl 28 88 & 8 € (International
Commission on‘lllumination) FFZ L2 L~a~b & 20 » 1A BR[RiE
Rz@£R2RE  BAR—VILREANE X FnfiztF LA
oG AN a MR T REHES b BERTFRENTE(E
2004) o A R IRE T R L ATIR I HRoh ARG 0 L0 B EREIT S
# oo BRAF AR E 3-8 °
3.5.5 f4 iR
HMEERBBEBABGFARDIIRESERRE 0214710
B15méE 0 BERRSENKBACHAEZE 60%)#H0~1~3~5"
7R B RBIE KK 8 e B A Mt #(Lacombe et al.,
2015; Concha-Meyer et al.; Saftner ef al., 2008) > #AF 5 B4 & 3-11 °
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3.6 3t o #F

AARZERBFEEAFHME £ FEZMean = SD) (n=3)%
5T > 3t LA SAS(Statistical Analysis System) 9.4 #k 8% & 47 B IR L3t 07
2L Duncan’s test 4T & 3RE-FH AR ZBHE RIS R p<
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k3.1 Burp BRI T HLIER o

Table. 3-1 Test setting and probe of compression firmness test.

Compression firmness

Pre-test speed : 1 mm/sec
Test speed ° Lmm/sec

Test setting
Post-test speed : 1 mm/sec

Strain* 50%

P/50

Probe
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:ﬁ%*ﬁiuu3%ﬁ(5 +1 g)ﬁﬁ’\iﬁ%m ‘:F'

ﬁ%%%ﬁ*#ﬁ@ N EAT5 % LEZ AT R
A% 3R

Shiee
Do

\ 4

B & EABig 3 A& 2108 CFU/mI

Y

H0.1 ml i &34 4 BRI AR 0 R @

\ 4

BAEmEHE BN KBLI004E

=
B
m
S
ity
& |o
%
25
o
by
e

3-4 ~ %5_7; cﬂ:ﬁ‘i”{%/}ﬂ.fi =

Fig.3-4 Sample preparation procedures.
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BB 72 R A BEARHR, PR RUBE Rk £500 sccm

ala

HREBRREFHO 14710~ 15548 &
%R 3E0.5 cm & B B 21kV

BB R RE N i

s~ N WA

WATA B8R Y MG
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BERRIEBZEFRSENEAMERT
HeAN9 ml& A FEETF K

y

1 R H #3598 (300 rpm ~ 5 4% )

\ 4

VA SR I X BT K AT T 546 FE

\ 4

B 0.1 ml AR EATIE A m R A

y

B A3TCIE & 4838 K24/ NBF

3-6 ~ F H e AL o B BT BERE TR AR

Fig.3-6 The operation procedures of measuring the bacterial amount in
the plasma treated samples.
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FABL & £ 1R

& R UAR RS BATRE

2 s>
44 e

N
ERMELRENGRFBE P EITRE

A\

DR L& TR
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50

« L* B E (Lightness)
o a* &K

« b*RER

. H* &.48 f4 (Hue)
o C* ¥ & (Chroma)




B B PEAR AR IE
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EEE@THEIFI 4710 1504%

v

R BRA KL C

Tr
-

3 | - BN
ST AT 15 2 A BT
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FwWE -~ EREH
41 EEREBHARERARDPIRBZRABRR
AGHEAMEERER DI BERABRARDPIRACERR
B HREABROBE > ERBETERA 21KV > EFEMIE0Scm T
VERBEA TR RERE A 500scem’ TER R mMAAHR & RBET

ER R mMBERAGT A AYAE 7.6£0.321og CFU/ml > &F 4

(5

 — 5482 1% TIEE 6.6 £0.4400og CEU/MI » R 3 4 w482 1% T 1%
5.3+£0.26 log CFU/Ml > B2 32 7 448 2 12 F 6 £ 4+ 0.21 log CFU/ml

£
RIZ 10 » 424 TIEZ24+047 log CFU/MmI > &L 15 ndE R

>

A EmARST 13 14 X R R BOR 0 &R 13 & 14 4%

2 EHR R IBETIEZE 1.2 log CEU/ml & 1.0 log CFU/ml. & b4 % 28

TABKRABRENEE RGBS TRERE ISHETRERE °
ERREBAIMRKBAZ S AEA 7.1+0.281og CFU/MmI » &
TRAEE | A TR E64£0.3210og CFU/mMI ° &E 4 »5E4 F I

% 4.6+0.24 log CFU/ml> i 32 74424 F 5 2 4.1 + 0.24log CFU/ml >
"I 10 7484 FH 2 3.120.57log CFU/ml > R 15 048R FHEZE
13+£0.28log CFU/ml > Xkt B AR AT RAALZ LA A B
RERBRB TR T A%k @R e R0 a H RIS T 52 b A
T (Lunov ef al.,2015) °
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w (=)} -3 ]

Log CFU/ml
~
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(B)

Log CFU/ml
BN (9}

w
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42 CERAEHHEERTZH
4.2.1 B R %

AHFEAVBERF BN BERABRALD P IRALERR
HEAFEERELBRE LA SR ERRILHL > LB R4 b
BAB BRI BRABE G TRBFEETEA2LKV EEMIE 0.5
cm >’ TAERBEA T R AR E A 500 scem AT E 5w o & REET

X

EEZBERABILARTRET | b THBEMK 250°C LAt Z

s

27.19C B £ 1.2°C: B ¥2 4 > T3 B/ 25.1°C LA 2 27.8°C »
BAE2TC BRIDT piE o FHBEM252°CEFAZ 274°C B £
22°C  BIRIBA0 48 3R EANL 25.3°CEFHZ 28.1°C > iR £ 2.7
Cr@EFE 1S 248 FHBEM264°CEFF Z282°C B2 1.5°C (B
4-2A) e
ERRBUAFHE L HET B RO FIREETRR
321 48 PR M 26.0C EHE273C 0 s BERIRIE 4 5548
BN 251 CEAE 278C s BERKRIE T néE o FHBEK
253 CEHAZE27.6C; LRIE 10 4% FIHBEK 264TC LFHZ 28.0
TR ERRIEGRIIEE 15 pée FHREHK 254C LHZ 28.0C -
£ 2.6C(E 4-2B) - 28R £/ % 3C > BT ETRRIZIE RS R

LB IR -
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SELRIDS 8°C SELIREDS 8°C ISELIR] @A SFLIR 127 .4°C SFLIR J26.7°C

SR srLirl27.6°C srurflog 1o

SELIRM DS 4°C SELIRI i SFLIR 127.9°C SFLIR

SEIREDS5 5°C SELIRE25.1°C 28.1°C SFLIR D8 (°C SrLir [l128.0°C SFLIR

SELIR X Rl 28.0°C SFLIR 27.7°C
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(B)

Before treatment After treatment

SEUIRN 26.5°C SECIREN 26.4°C SEEIR!

SFLIR 1 28.3°C SELIR

1 min 26.0 +0.54 27.3+0.73
4 min 253+0.14 28.2 +0.23
7 min 253+0.16 27.6 £0.21
10 min | o 26.4+0.18 28.06+0.18
15 min ] & 25.4+0.20 28.0+0.21
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4.2.2 KRyR =
AHARABITARDPIRA A BENHER L@ &%

%48 % 60Hz > TARMIEO0Scm > ER 21kV THh AR AZ R ETE

RREHNEF RS URZIBE
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(A)

Ra-1 An#k2EEE L - AOESRBBEABTE © (B)

ERLA@mBEAPPIRE -

Table 4-1 Changes of weight. (A) Weight of blueberry surface
inoculated E. coli before and after plasma treatment. (B) Weight of
blueberry surface inoculated Samonella before and after plasma
treatment.

Sample Weight(g) Water loss %
Fresh (O‘min) 1.35+£0.01.° 0
Treat (1 min) 1.35+0.01¢ 0.15% £ 0.01
Fresh (0 min) 1.34+£0.01° 0
Treat (4 min) 1.34+0.01% 0.19% £ 0.01
Fresh.(0'min) 1.41+0.02% 0
Treat (7 min) 1.41+0.02% 0.22% +0.01
Fresh (0 min) 1.36+0.02*% 0
Treat (10 min) 1.36 £ 0.022 0.24% + 0.02
Fresh (0'min) 1.31.+0.02 ° 0
Treat (15 min) 1.31+£0.022 0.28% £ 0.01
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(B)

Sample Weight (g) Water loss %
Fresh (0 min) 1.54+0.01% 0
Treat (1 min) 1.54+0.01° 0.21 % +=0.02
Fresh (0 min) 1.45+0.01°2 0
Treat (4 min) 1.45=+.0.01* 0.25 % +0.02
Fresh (0 min) 1.5+0.02¢ 0
Treat (7 min) 1.5+£0.02° 0:25 % +£0.01
Fresh (0 min) 1.36+0.02* 0
Treat (10 min) 1.36 £0.02 ¢ 0.27 % + 0.02
Fresh«(0-min) 1.51+0.01° 0
Treat (15min) 1.51+£0.01° 0.31 % + 0.01
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4.2.3 H 5
VMEERBERAGRABRETTRRENAI TS F—4a
k& E 4R 32 2 B 45 A2 & (Compression firmness)% 1.30 N> & E R
32 1 4% > B 452 % (Compression firmness) F f$ % 123N % —4 4
TRIRIE 4 5482 R 45 7% FE (Compression firmness)dH 1.14 N T £
1.07 # =4 BT R R I T0sE 2 B4 AR FZ (Compression firmness)
B 114 NOF %2 101 N> #row b SRR 10 »EX R
(Compression firmness)® 1.23 N F & Z 1.09 N A 44T RE 15
4% Z R 43 7% FE (Compression firmness)d 1.13 N F 42 1.02N o (%
4-2A) - THRIRIEAT R Z R R EREAE 5 Gt & 288 91 -
MEEFER PP RABKRES TRREZ AR IMEBIT  F—
% E R ¥ 1 »nbE 2 R %R JE (Compression firmness)& 1.18 N F ' £
1.09N 3% — 4 A& R 32 4 5 be 2 R4 A & (Compression firmness)
B 130N FIEEL20N "= h TR 7T n a2 RyEREE
(Compression firmness)& 120N Ff#ZE 1.12N> F w4 EHKE 10
548 2 R 4 7% F (Compression firmness)# 1.22 N F [ £ 1.14 N/mm® °
FRMAE R RIS » 482 R 4 78 & (Compression firmness) & 1.25
N FTHEZEI1IONGKR42B) - ERAREMNAZIINHEERB BRIV PIRKA N
BEEGAL LRI B £ TR R IEDH AR SRR R B Ak b ] 2 At
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F8 LA R AR 50 ¥ 7% 35 Z b 48 P & 4 (Lacombe et al., 2015)3% & & 4k 32

ZARBRERBELEW -
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KA ERAEABEE TG L-AEERDBERAGRH -

BEELA@EADFIKE -

Table 4-2 Changes of texture. (A) Texture of blueberry surface
inoculated E. coli before and after plasma treatment. (B) Texture of
blueberry surface inoculated Samonella before and after plasma

treatment.
(A)
Sample Compression firmness (N)
Fresh (0 min) 1:.30%£0.12°
Treat (1 min) 1.234+0.09°
Fresh (0 min) 1.14 £ 0.07 °
Treat (4 min) 1.07+0.09 ¢
Fresh (0 min) 1.14 £0.15%
Treat (7 min) 1.01+.0.09 °
Fresh (0.min) 1.23+0.08 ¢
Treat (10 min) 1.09 +0.08 ¢
Fresh (0 min) [.13+0.18°
Treat (15 min) 1.02+0.15°
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(B)

Sample Compression firmness (N)
Fresh (0 min) 1.18+0.03°
Treat (1 min) 1.09+0.02°
Fresh (0 min) 1.30+£0.03 ¢
Treat (4 min) 1.20£0.02°
Fresh (Omin) 1.20+0.04 ¢
Treat (7 min) 1.12+.0.05°
Fresh (0 min) 1.22+0.15%
Treat (10 min) 1.14£0.13*
Fresh (0 min) .25+ 0.08 ¢
Treat (15 min) 1:10 & 0.08*
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4.2.4 & E 9
AEAEREHNERAGRARLDPTRALERRIZ0 14
71015 548 ~ 8% % 60Hz > THE A AT R ~ THEMEE 0.5 cm
ZEaEngH LB aERbDEHAEBREEE(KR 43A)  BERER
TR ERREBZERRAGIEAZIE S ABAEAE<3 -
UNERREFREAGIFAZES k@, TR REER 147>
10~ 155048 LAARBET B AXBARIAL AR AE R £
& FE. 80 B AL LA B A 8 % % (Lacombe ef al.,2015) < a 15 & b Ak % &
P2 5 ] 3% ho i A RE E M EFF 0 AE <3¢ (& 4-3(B)) °
TRREERRDEEZDPPIRE » TR 28 1247510

15048 [EA¥M a AR bASAIBEE - AE<2 » EH# KGR H

B

BERRE I HSEZERADHECAE<IREL B PIRAETHE
BRI 10 W4EAE <2 . 3Uikds HAE < S B ¥ A B MR it &k

28 &, % £ (Lao and Monica Giusti, 2017).
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& 4-3

TRREEAGZALEIL (AER X BEREALIFA

s BYER AmBREIFIRA -

Table 4-3 Changes of color parameters. (A) Color parameter of blueberry surface inoculated E. coli before and after plasma

treatment. (B) Color parameter of blueberry surface inoculated Samonella before and after plasma treatment.

(A)

sample L* a” b* AE
Fresh 22.95+73.08° 2.72+0.84 2 -4.53 +£0.74 ¢ 0
Treat 1 min 25.92 + 0.46 1.63+0.38 @ .3.35+£0.41 ¢ 3
Fresh 27.04 + 0.32:0 2.22+0.56°¢ -3.08.+ 1.00 ¢ 0
Treat 4 min 27.24 + 0:19 2 -0.81 £ 0.33 be -2.:49 + 0.21 be :
Fresh 28.13 +0.482 221+0.10°¢ 043 £ 0.43 be 0
Treat 7 min 26.22+ 0.2] @ -0.40 £ 0.55 be 1.86 £ 0.18 ® 2
Fresh 26.07 £0.36 2 -0.44 + 0.95 be .43 40.82 be 0
Treat 10 min | 24.85+ 0.26:2 0:44.4.0.32-a0 1.63+0.73 Y :
Fresh 27.32+£0.353 :1.31£0.26 ¢ 2.31+£0.2] be 0
Treat 15min | 25.65+0.29 2 -0.26 + 0.41 be -1.06 £ 0.32 2 2
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(B)

*

sample L* a b* AE
Fresh 27.97 +0.332 1:26 + 0.30. 351%0.28°¢ 0
Treat 1 min 27.42 £0.282 1.57£0.20° -2.88 +0.25° !
Fresh 25.71 + 0.36 2 -1.27 + 0.35 de 239+ 0.42° 0
Treat 4 min 25.05+021° -0.88 £0.38© 2.06+0.31" !
Fresh 26.58 +0.20 2.08+0.16F -1.7610.29 2b 0
Treat 7 min 26.15+0.23 @ -1.77+048f 1135+ 0382 !
Fresh 27.55+ 0362 -0.42+£0.424 -1.88+ 0,62 2 0
Treat 10 min 2728 + 0,36 0.50+0.31°¢ -1/48 £0.59 2
Fresh 25.92 4 0.40 b 0.87+0.549 - -1.78+0.50 0
Treat 15 min 25.60 + 0.33:20 -0.64.+ 0:55 de -1.44+0.46° :
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4.2.5 1 B
AGHNBEF VN BERAGRAR VIR ABKELERERE R
PFHAEIAE 60Hz > EARMIE 0S5cm -~ TR 2IkV THERBATR Rk
HEMAEO0 14710~ 15 548 - ERRIEBLEBIN K 4CH
HEZE60% > 0~ 13355 &7 K> BT AN~ o &
KA AL KR R e
FERERPLIERE R OEBRAGIFALTRRIFE O 1347
10 ~ 15 m48%% > R 0~7 RZBARRELBE 2 E (B 43) > &
RABEADITRACERERELERROT R ERAHRTBEE
ZF (B 4-4)°
Bh A BEEAGE AR TIRAEE RRP0°14-710 "
15 484k > B 4C 0~ R BRI R Ggae B e g 2 &
(% 4-6)
ERABSERREFARDTIRKALEE LR 014710
15 484 @ 4C > 0~7 R BBARI Z Ko kA x££ (%

4-7) -
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44 ERREAAM GBI BRGEEEEIL - (ABERBEEAGITA - B)EFADHEAEIFIRA -

Table. 4-4. Compression firmness changes during storage. (A) Compression firmness changes of blueberry surface
inoculated E. coli before and after plasma treatment.during storage..(B)-Compression firmness changes of blueberry surface

inoculated Samonella before and after plasma treatment during storage.

(A)
Treatment
time (min) 0 day I day 3 day 5 day 7 day
control 1.36 :0.042]1.33+£0.04% 1.31 £0.05?% | 1.28+0.05? | 1.26 £0.04 ?
1 1.3+ 0.06211.29+0.032| 1.27+£0.04* | 1.22+0.0421.19+£0.032
4 1.37£0.03*4 1.33 +£0.03°% [ 1.30+0.03°% [ 1.27+£0.032% | 1.24+0.03 %
7 1.30+0.032 | 1.29£0.03211.25+0:03% | 1.20+0.032 | 1.18+0.02%
10 1.38+0.03% | 1.35+ 0,032 | 1.31+0.03%11.26+0.032|1.22+0.03?2
15 1.380.02211.36+0.032|1.33+£0.032|1.27+0.032|1.16+0.05?
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(B)

tﬁ;ﬁﬁfﬁ; 0 day 1 day 3day 5 day 7 day
control | 1.3840.022 | 135% 0,022 1:28 £0.02% | 1:2520.02° | 1.16+0.04*
I 1.38£0/04% | 136%0.042 7 129+0.06° |11.24+004° | 1.20+0.03°
4 135+0,03%| 1.3220.04% | 1.28+0.052 |»1.24+0.04° | 1.20+0.03°
7 13740055 1.33£0.05% | 1.27£0.03% ["1:25+0.05° | 1.19%0.04°
10 1.38£0.06°(h 1.3420.06% | 1.304£0.09% 1.25£0.09° | 1.16=0.01°
15 1.34+0.04° [\ 28+0.06% | 124£0.07%] 1.07+0.11° | 1.13£0.10°
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Table. 4-5. Water loss changes during storage. (A) Water loss changes of blueberry surface inoculated E. coli before and
after plasma treatment during storage. (B) Water loss.changes of blucberry surface inoculated Samonella before and after
plasma treatment during storage.

A)

Sample Fresh(control) 0 day 1 day 3 day 5 day 7 day
Treat (1 min) 1.35+0.012 1.35+0.01° | 1.34+0.02% | 1.34+0.022 | 1.34+0.02* | 1.34+£0.02*
Treat (4 min) 1.24£0.01°2 1.24+0.01% | 1.24+0.01% | 1.23£0.01°* | 1.23+0.01* | 1.23+£0.01%
Treat (7 min) 1.46+0.02 * 1.46+0.02% | 1.45+0.02% | 1.45+£0.02? | 1.45+0.02* | 1.44+0.02*
Treat (10 min) 1.36+0.02* 1.354£0.02* -135+0.022 | 1.35£0.01* | 1.34+0.02* | 1.34+0.01°%
Treat (15 min) 1.41+£0.01°2 1.41+£0.00* | 1.41+0.01%  1.40+0.0L2 | 1.39+0.01* | 1.39+0.01%

74




(B)

Sample Fresh(control) 0 day 1 day 3 day 5 day 7 day
Treat (1 min) 1.39+0.01° 1.39+0.012 | 1.38+£0.02% | 1.38+£0.02% | 1.38+0.02% | 1.37+0.02%
Treat (4 min) 1.31£0.02° 1.31£0.022 | 1.30£0.012 [ 1.30+0.01* | 1.30+£0.02* | 1.29+£0.02*
Treat (7 min) 1.42£0.02 2 1.42+0.02%.| 1.41£0.01* | 1.41+0.022 | 1.41+£0.02* | 1.40£0.022
Treat (10 min) 1.40+0.022 1.40+0.02% | 1.39£0.02% | 1.39+£0.012 | 1.339+0.01*| 1.38+0.01°%
Treat (15 min) 1.28£0.01% 1.28£0.012 |- 1.274+0.02% [ 1.27+0.01* | 1.27+0.01* | 1.26+0.02%
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