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Abstract

Ten empirical disinfection models for the plasma process were used to find an optimum model. The variation of model
parameters in each model according to the operating conditions (first voltage, second voltage, air flow rate, pH, incubation
water concentration) were investigated in order to explain the disinfection model. In this experiment, the DBD (dielectric
barrier discharge) plasma reactor was used to inactivate Phytophthora capsici which cause wilt in tomato plantation. Optimum
disinfection models were chosen among ten models by the application of statistical SSE (sum of squared error), RMSE (root
mean sum of squared error), r* values on the experimental data using the GInaFiT software in Microsoft Excel. The optimum
models were shown as Log-linear+Tail model, Double Weibull model and Biphasic model. Three models were applied to the
experimental data according to the variation of the operating conditions. In Log-linear+Tail model, Logio(No), Logio(Nres) and
kmax values were examined. In Double Weibull model, Logio(No), Logio(Nres), O, 81, 8, p values were calculated and
examined. In Biphasic model, Logio(No), f, Kmaxi and kmaxx values were used. The appropriate model parameters for the
calculation of optimum operating conditions were kmax, @, kmaxi at each model, respectively.
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2] oFbAa) 7] 7ol thgk ¥ o] - T Baek et
al., 2012a; No, 2003).

U] 7 Aol A =2k el Aaf o] Blgro]
W2t of= 27| AA|R|7E vl gk ol Blske] 30% 78
L= H]“}i’ {F%‘r*ﬁ h’—‘izﬂﬁﬁoﬂ 4a3t —}%‘?‘é el %

el Ziﬁia} E](Nam 2004). 2JHF=]9] afel )
= ) A E-9] z}ﬂo] tedta 2l o] uy)
\:!
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e‘i

HZ&‘%‘-?_?(Fusarmm sp.), YL AT Pythium
sp.), SHEUT(Phytophthora sp.) 2 HAZHAL
(Rhizoctonia sp.) “s-2] frall &k ¥ -21/d w| A Eo] LAY}
o] N} vl Eo] 3k B Qlato] J4:3] Fhkd
A= 0] A WaEE o] ItKCho et al., 2000;
Price and Nolan, 1984). T8k 2] vlj%] A o] &2
slehA o & e kol el B elato] el =8kt
H5o] 2 $e-50] W BE Al 2HEo] e
o P =]o] F43] W= A 0= e k. B
7A97d o= QI Flall= a3 M A Hrh=H| a1y
HiRJ e[ A] 231, B]Edke] Hoh= 532 ol Zjjufjol A
o 2207 Waw i glo] ofol thgk oA o2 %A%
Zn77)%20] 7o) A © =2 3 @ SEK(Cho et al., 2000;
Runia, 1994).

ol gk el o] A o R =
ol gk Ee] A Wi o F,
ol o3k 3}8h4] Whgo] 9le

o)& Al A i A&y

AR, of =, =)

Fr) F&o]e 2 A5

LK Chung et al., 2010),

2 FrelAc s
Fhojel g ol whlo] Qlo] Fahael Al 2e 25

of] th&tF @ AJ o] thF5] 3L YUth(Lee et al., 2006). 2=
8173 otoll A5 vk Qe A& 5 Fejzv T4
H,0,¢} 05 53} -8 3lebA g gluyz 2 vlakst
AFsHA] Fol *3’3‘95]% Zlow oA Sl=Hl(Joshi et
al., 1995; Sugiarto et al., 2003), ©]& 31355 2] =&
At S o] 88t Yhtald o] Alstel m e &
A3} aFE A& U A o= dHfA Jti(Back et
al., 2012b).
ofe] 7S Ak
o] Aoz

r1

‘”@rf\lﬂﬂ%oﬂ M= afmEe
oot T rdeS 2243
] [e]

_l

715 38t AEAIES E83= A, ATl dEgs v
At 20 0, BRI 1 55 22 Q1) 5
S EFHE U 4% LlEo] e et

(Baek et al., 2012a). A5 222 Chickell 2]3l %% #|
O 2, AR A A Peleleha i
2o Aole] Wh8-S Q13 oA} St ph g0 2 14
OHH A ds o) X‘ﬂ?l’ﬁ]—,—‘f ] o] %]u]-x% o 1:](ij etal.,
2003). HH-E-0] A HElo A= v e HE2AsE
L] flato] A5A] Fheok AmAl | ET ] 5
A1zl o gk A 7} B 2 81 (Facile et al., 2000).
ZEup ARl whel At E o] WSt atolgl= ]
A ] B} 147 0.2 WP 0 2 71 2
5 RRE R A8eh Ae Bt
TR|EE B AT 45 ejnl 348 ole
Sl 313 AWl Phytophthora capsici =23} 28
5 &dto], ARt whE mBE JiAlGRe] WSHE oY &
A QIARE (12218 22F A, 71 7%, pH) ] W gl
upe} yhEkstaL, 1 ARES of 2] Aol el A
R 3l & 7 E 4 A5 B2 E(Baranyl and Roberts,
1994; Geeraerd et al., 2000; McMeekin et al., 1993;
Rosso et al., 1995; Van Impe et al., 1995)0l| %]-8-5}]
o~z —’-F/],th]_ Al A oﬂ ]_XP z%sts]- Z]Xjro/] AER
218 24337 Sl

Do
ey
bt
=)
)
=
ok

Do
—
>,
ol
=
[l

g

>,
o
Mo
M
et
e Y

i=
AR WA Fehmvh g1
= rg %

= zﬂz} 9o quq] E] N

Y
oo

RN
N
(o]

e, £ A Ao
W37, ot aoh Ul & EQ A o]

Jx) @ 7] B} G AR 2

7 BT oI F01A ek, S
A7} mm, LH%] ©] 7 mm¢] Moﬂ_l,}w/\}g_-‘]_oﬂ ou:] H}
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222 AN 15k V7R S7H 5= AL 73177120
kHzS! W2 E 25 0]-8-5}3]tH(Kim and Park, 2012b).
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V8 juice agarollA] &35 25°C 2] & el A 15
W FRF FFEARE AZISRL 25 0o B delel A
3U7H | BISIT WS HE o] vl Aol 43w
P. capsici®] T AEAPSS TEslo] FENS- sk
F 2ol AT

Z5ol] U)X wjoFel 5 mo]] Tk 2132 o HolA)
A& FFNNOs-N 16.0, NH, -N 1.3, PO P 4.0,
K" 8.0, Ca™ 8.0, Mg™" 4.0 me/L)S 7|50 = A %3}
215t Kim and Park, 2012a).
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Fig. 1. Schematic diagram of dielectric barrier discharge
(DBD) plasma reactor.
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stock €4 1 mL= 1LY ¥k

= = O
7)o @31 7] v A EEE 4,14 x 10’ CFU/MLE
AT, A% A8 =asto] A4 AIZFgHA o
ZAE 1 mLE AF s 7] SHS FYHETH

o, A g AF Foll= FFoll FEdh= AkskAl el 9
3 AL Q1 Aol A E= 2S w] flal T3
(neutralizer, 14.6% sodium thiosulphate 2} 10% sodium
thioglycolate) 10 LS 53]k 145 0 7 8|45}
PDA Hlj#Jol] 9] 8 th3- 25 C 2 £-%] %= BOD Hl|%
7164 96A17FE<E v 5 /8% FJ=HE colony

counterE ©]-8-3}o] Al4=3}31t}

2.3. A% 2Ele] A4

Microsoft Excel®] 7} 715 % 3 GInaFiT
(Geeraerd and Van Impe Inactivation model Fitting
Tool) 21315 o]-g-a}o] 7|E2] A gk} v]uLsto]

H40) 4% mae AHsc

% 2] Aol 7HE B o e vgEe) B
sl vlg A3 2 §7Ps o)k AE R A
ek W 71 el w34 e SSE

(Least Sum of Squared Error), RMSE (Root Mean
Sum of Squared Error), 3|7 2R 715" S EA414 2.
2 Arkslo] ARg-3R= A o]ti(Bacek et al., 2012a). SSE
©} RMSE+ 217} SAX| 9 4 %] o] Al g e
TAF AR -2 o] 8ato] 285 2le] A3 d-s st
] 0o 2 TE =2 HEE VERAY, a3 ER B
Aol M= o g Aot HdlEol| tiste] dS5gkal 23gk
©] SSESFRMSEZ}7Hg A A UEhaL 7} 1ol 7Pk
s HAe] axrda A7gsglrh

ATl AR AP A A BEle- S| 47FA] =
T8 4= UK Table 1). 31 A= v E] B2 s}
-8 A= log-linear GEJo]t}, F HAIE log-
linear, log-linear ol X]A|7|(shoulder)”} YER = -
&, log-linear 74~ F-ol| E7|(tailing) /g0 Y=
8, A A7 +og-linear+ &7 7} 5 Alof| YER= 73
o] &3, A9 5 AF AR 1A 5D st £
215 7] 252 akaL vk Al A= Weibull 230l 713
3l S E) 2 log-linear 73, convex(E-5H)o| YE =
el 270 B33t e E vl E FElE A ofFth
dl HAIE= log-linear 4, log-linear ol X]A|7]
(shoulder)”} Y= 13, concave(251) =4,
convex(E5)/concave( L5 Ao YEt & &
7] @2o] U= frdEel Stk

Aol 1= 7)552] 9714 425 Belo]] 200613 50
A = 714 Double Weibull 228 371810714 4
5 2ES A9 Aol A8t

O:

M=

-
22 A 15KV, 7] F5F4 Lmin) 271004 2
313l A% AIS Microsoft Excel® F7F 7]5<1
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Table 1. Model types and equations applied in this experiment

Model Type Model Equation
ol
I Log-linear = -
g log,, (V) = log (V) T (10)
loglo (N) = 1Ogl() (MJ ) - kmaxt
Log-linear + Shoulder log,  ( K ST )
S0 \€
(Geeraerd et al., 2000) In(10) + <
T+ (e™ =1) e e—ky ¢
Log-linear + Tail log,, (V) = log,, (10" — 10080V
1I (Geeraerd et al., 2000) o e Thmat) | 101‘7%1(1(:\'”‘))
logw (VM) = logw [(1010&(1(‘\}1) _ 10101:21(1(/\',”))
Log-linear + Shoulder + Tail - ( Fnet )
(Geeraerd et al., 2000) T € : 1+ (e’\"mzL\Sl 1) ee Kt
+ 1010g1l)(A\/yv~4)]
Weibull t
1 N)=1 Ny)— (=)
(Mafart et al., 2002) 0819 () = logy, (%) = ()
Weibull, Fixed p-parameter t
’ 1 N) =1 N)— (=)
(Mafart et al., 2002) 0819 (V) = logy, (%) = (5)
— 1 Hl(‘\vﬂ> 1 m(]\"”)
tm Weibull + Tail log,, (V) = log[(10°* ™ =107 )
- ,
(Albert and Mafart, 2003) w10 o4 Ologm(yu,‘)]
Double Weibull log,, (V) =log,,, (10080 N/ 107 g (= @/51) )
(Coroller et al., 2006) +10" (f/r?Z)P))
Biphasic log, (V) = log,, ()
(Cerf, 1977) +logy (f = e ™ 4 (1—f) o ¢ ")
v log, (V) = log,, (N, ) +1logyq
Biphasic + Shoulder X((f o e (1—f) o )
(Geeraerd et al., 2005) gl
1+ (ekmmﬂ _ 1) e ot
® N = the microbial cell density or number (CFU/mL)
® N, = initial microbial cell density (CFU/mL)
® N, = the residual population density (CFU/mL)
® kmax = the first order inactivation rate constant (1/sec)
e S; = a parameter representing the shoulder (sec)
o f=the fraction of the initial population major subpopulation (0~1)
® (1-f) = the fraction of the initial population in a minor subpopulation
® Kmaxi, kmax2 = the specific inactivation rates of the two populations, respectively (1/sec)
® p = a shape parameter (-)
e §=a scale parameter (sec), 1 and 2 indicate the different subpopulation
® t=time
e a=loglO(f/(1-f))
GInaFiT tool& AH8-31e] 10714 B dlol] 2-8-A171 A} 2d2 7P Al 4% EdowA SSE gt
£ Table 2¢1] 2|53tk RMSE #ke] 71740.36759}0.6062 2 4] T2 A5

1074 29 5= Menu item 19l 431 Log-linear Sl H]3)] gko] AL, i Zk] 0.8028 0= 10| 4] £ }o]
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E UEhllo] 2 A3l o] At B O 2= A 9talA] 9
PSR L e

Menu item 21 37F4] E2lo] 1=t Menu item
19 ¥]3)] ¥4 w2 SSE 7k} RMSE 3k 2 191 717}
&1 kS YR AL 9l o1} Log-linear+shoulder =2}
£ %2 SSE #h RMSE #Eo.= Q18)) #2413 el & 3t
W3} T} Menu item 22] 2714 242! (Log-linear+tail,
Log-linear+shoulder-+tail)< H]5=3F 4k& YERNSIE
g, 2 Aol M= 271 BE i ghell A= 2 ol 7}
N0} SSE 73 RMSE Fto] ozt ] v Log-
linear+tail FLE-E 3 A tmmtdlo] 2 ghe) wel o] sl
=2 A48k

Menu item 39l = 4714] 2 dlo] ¥ &+%] o] 2]t} Baek
etal.(20122)2] ol A= 3714] Rdlo] A|A] 5] ) o),
£ A7l 4= Double Weibull 228 5712 A A513]
o1 o] 2] o] 2|3l FEj:=Table 19 ZAEHA) AA] =
o] ATk Menu item 3] 474 29! 5= Weibull+tail 7+
Double Weibull .20 H] 114 2§}k5} 7] © 2 LFERL O
L}, SSE @3} RMSE #te] v bkt e gte] 10 o 717}
<& Double Weibull B2 & AR e 0] shite vy
=g

Menu item 40 27F4] E)7} 1=, SSE #k2}
RMSE #t 2 * 255 H]wsl] 3 23} Biphasic %.20]
Aol At A o= A AT

B R B Aol M= HF4 0 2 Log-linear+Tail
29 Double Weibull 22 2! Biphasic =2 - A+
o] HA Aty RElRE Mgt

Back et al.(2012a)> Ze}=01E 08-Sk R. Solana
-cearum =23} A AINE B AT} FAFSE97EA]
sdlo] -85k A3, Weibull+Tail 523} Log-linear
+Shoulder+Tail Z@o| 7} A gtalctar w7 31k v} )
O, P capsicig ©]-&3 1 A7 A= Baek et al.
(2012a) 2} A Weibull+Tail =22} Log-linear+
Shoulder+Tail 2% -8 7}53FA|%k, Log-linear
+tail =23} Double Weibull &2 % Biphasic Z 20|
O A9g 210 & A = Qlth Baek et al.(2012a)°] 4
B3 REl ST )l el 285 RE S-S ) = o,
B AT A8 50| A= shoulder”| $ith= A
o] 7} zfolo|t}. o= B A T 2710 ¥

BE=AA17E AL fitks AL Avlshs Ao w, &

A3}t 27| 8 T P2 Ao thek A3 o]
Hrh= 21 0= drg ) v Ay o = vhezol]]
R. Solanacearum BX}= 157 P. capsiciZ} A 30|
L A3 0] Zfo] =2 Q1ste] A3 o] & A o oS3}
% o K (Mitchell, 1974), 3 AA12] A3p= o S} Ak
Y=oz yeh, ool tigk B ASA 1 37 A
7} E a3k A o= A7V ) B3k v Al R0 Ffrol wheh
A Ee AR Wskel = QluhE 2S4S AR
t}. SSE, RMSE, r* #koll &k R. Solanacearum 255
A X8 A 9} B A2 P, capsici 5D X843}
oF vlusl & o, ¥ de] A3t o we SSE¢k
RMSE #4& HERA AL 10]l 7Pk 12 ghe LhEbal o 22
n &0 ol uhet iEl Aol e ofghe] 2fo) 7}
AR S & 5 AT

Table 291 A2]¥ Log-linear+Tail =2, Double
Weibull 2% 2 Biphasic 2o ¥3two] 9=
parameter52] 91 & AT B o) g BE R
oA B4 0= AX == Logio(No) = 27 HIAE &
EolllogE Fgh o2 2 Ao A= A H o= 5
S ANE 5 2 A3 3L A =313 2 T 2 Logio(No)
A2 Hlszekad

Log-linear+Tail XA kpaxt= 12F 52733} &
A

LE7p w2 ohE 21 oW gt Logio(Nres) = <h
N AL ol log & F 3 O =M 71 gho] S5 1St
A E TR TR A orlEith

Double Weibull 2ol A a= th(O) T8 A TH]
E AT A HES] HE RS Ao = Glol
AR A2 A fdo] ol 53 Itk 3l
n| gt} 813 82+ p=1< vl 22 1 H A&} 2 H A =2 WA
57 H/102 74T wf o] ARk efn|sh, o] gho
S5 VAE T2 /102 AT wje] 428 Al7te]
oItz AL on|git) pi= 4 9] Boks- Yehl=
parameter 2] p>1 < W= convex (E5H), p<1 & U]
= concave (2 5)E 2|1 $H} (Geeraerd et al., 2005).
Van Boekel (2002)<} Mafart et al.(2002)= 5} p7}
- LSS 7 AL Qlo] 7R 0 & Hmo)
Ao, o] B2 p ghS IATIO 2 M 13k = ik
3 B 1% v} glrk 18] =& Double Weibull 22

convex (E59), concave (25H), linear, tailing &3}

o
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Table 2. Statistical measures obtained when applying 10 models available in GInaFiT on the experimental data

Model Type SSE RMSE v

Menu Item 1 Log-linear 0.3675 0.6062 0.8028

Log-linear + Shoulder (Geeraerd et al., 2000) 0.2178 0.4667 0.8994
Menu Item 2 Log-linear + Tail (Geeraerd et al., 2000) 0.0397 0.1993 0.9817

Log-linear + Shoulder + Tail (Geeraerd e al., 2000) 0.0423 0.2057 0.9837

Weibull (Mafart et al., 2002) 0.1453 0.3811 0.9329

Weibull, Fixed p-parameter (Mafart et al., 2002) 0.4433 0.6658 0.7952
Menu Item 3

Weibull +Tail (Albert and Mafart., 2003) 0.0368 0.1918 0.9858

Double weibull (Coroller et al., 2006) 0.0280 0.1672 0.9892

Biphasic (Cerf, 1977) 0.0280 0.1673 0.9892
Menu Item 4

Biphasic + Shoulder (Geeraerd et al., 2005) 0.0334 0.1827 0.9897

S BT AW ods LEE Q12 ehlsth 2 DA FA T Zefzrt A Aol A, 13F

Biphasic Z-2ol|A = () B ] E9] gk
YR AL Q13T Kinaxt P Kmaa = 2H2E THOR)
RN N RPN
WS g ool et

oo T
3.2. 12} 7qke] Wisto] wpe L elE) s

221 AT 37 FFHE 215 kV el 2 L/min S

W37} P, capsici®] B2/ 3lol| w]x]= gkl ojsk 2
A A= Z}2} Log-linear+Tail Double Weibull
220 9! Biphasic 9ol 485131 0, 7} Rl Al ¥
sFsh= ¢12H=S Al ste] Table 30 LFERAITE
Log-linear+Tail =2 P. capsici®] E2/4s} 23
A2 HEAA 2 A3, B3] parameterS

we

Kol
- Kmax,

Table 3. Effect of the first voltage on the parameters of Loglinear+tail, Double Weibull, Biphasic models

First Voltage (V)
Para-meters Loglinear + tail model Double Weibull model Biphasic model
60 80 100 | 120 | 140 || 60 80 100 | 120 | 140 | 60 80 100 | 120 | 140

Krmax 0.05 | 0.05 | 0.06 | 0.07 | 0.08
Logio(Nrs) || 2.11 | 1.54 | 0.77 | 0.37 | 0.29

a 1.77 | 2.16 | 2.46 | 3.00 | 3.19

& 53.16 | 44.29 | 33.47 | 28.88 | 25.12

p 1.56 | 142 | 1.02 | 1.01 | 0.92
Logio(No) 427 | 423 | 408 | 4.09 | 4.04 | 4.16 | 414 | 419 | 419 | 4.18 || 427 | 426 | 4.19 | 419 | 414
& 602 | 434 | 260 | 294 | 336

f 0.99 | 099 | 0.99 | 0.99 | 0.99
Kimax1 0.05 | 0.06 | 0.07 | 0.08 | 0.08
Kumax2 0.00 | 0.00 | 0.01 | 0.01 | 0.01
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Table 4. Effect of the second voltage on the parameters of Loglinear+tail, Double Weibull, Biphasic models
Second Voltage (kV)
Para-meters Loglinear + tail model Double Weibull model Biphasic model
4.5 7.5 15 4.5 7.5 15 4.5 7.5 15
Kmax 0.09 0.10 0.12
Logio(Nres) 1.05 0.68 035
a 2.90 3.20 3.57
61 34.61 27.05 15.02
P 1.63 1.24 0.81
Logio(No) 4.33 4.22 4.04 4.15 4.15 4.18 4.34 4.24 4.08
& 629 618 821
f 0.99 0.99 0.99
Komax1 0.09 0.10 0.12
Kinax2 0.00 0.00 0.00
Logi0(Nres), Logio(No) & 37HA AT kinani= 17F &2 = &5k o714 ol ad mAE Sl =
Aeh SR 12 dee] SRl ek 1 glel B TR A ) AEE olnlsh slom Az % 4
7Vel= Ao 2 Uepdo 24 13} Agto] Z7)elE p. ATk 8,3 6,71 #1A] ¥+ Double Weibull F2-&- 21
capsici®] B3} Hrrh el A o 3A3l o] A AT = WA= RS V2=
T} B8 Kmax 541 80 V ©]310141320.5 1/sec = 5 U3} THEo] 1 el Aoty 12} K go] T7hgtel] w6, 3}
AvEhbashlglonz 498 ASEAE 9719 & B akshs 0% ekl 13 11gke] F7b}

=80V o) de] 13k Mol B ashh= As &4
AT}, Logio(Nies)i= HZF P. capsici2] /WA log S
9k $ho. = 80 VO] B2 1A} Aol A= 1.54 = ¥l uL
A A A o =24 B st b el A B kA=
F=ThE AL oF 5= 991, 100 VE Z7HA 7o) what
Logio(Nres) = 0.77 0.2 7HA%9] 01, 80 V] 79
1|3l 140 VY o 1.2510g ©)/de] £ 3} 571 YEr
WSATE Logio(No)= 271 P. capsici®] 7WA15l] logE
F gk ko= 4.279141 4.049] W)L A A ek ghS e}
WO 2H 27| v E 57 A7l A1 Zd e el A
Ago] o] FojHrh= 2L o gt}

Double Weibull 22| P. capsici2] E2d3} 23
A A 8AA 2 A}, 3 4] parameter
E2q, 6, p, Logio(No), 62 & 57FAISIE, 12} 2%kl
7kl wheta gk S7ekE A0 Ve o =M, |
2| 7d5ke] 7ol whet A @k o] ofgk A ek HlE
o] A APE3laL v A i gk J gk Ex)jgtl= A

E 7T s & AT g 1A}
2+ 80 Vol 4] 100 VE W SIA ol whe} 7 5l gk
617 6,9] ®skE vhebdol whel, 243k A 9lalA
=80 Vo] ofde] g-7do] P asirh= 31e & USITh
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Table 5. Effect of air flow rate on the parameters of Loglinear+tail, Double Weibull, Biphasic models

Air flow rate (L/min)
Para-meters Loglinear + tail model Double Weibull model Biphasic model
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Kumax 0.06 | 0.07 | 0.09 | 0.12 | 0.12
Logio(Nres) || 1.06 | 032 | 0.33 | 0.35 | 0.28
a 2.61 | 291 | 3.05 | 3.57 | 3.52
&1 52.5229.14 | 18.99 | 15.02 | 13.73
p 1.46 | 1.03 | 0.85 | 0.81 | 0.80
Logio(No) || 4.37 | 4.08 | 3.98 | 404 | 4.00 || 420 | 419 | 419 | 4.18 | 416 | 4.38 | 420 | 4.13 | 4.08 | 4.05
& 417 | 253 | 259 | 820 | 582
f 0.99 | 0.99 | 0.99 | 0.99 | 0.99
Kmax1 0.06 | 0.08 | 0.10 | 0.12 | 0.13
Kimaxa 0.00 | 0.01 | 0.01 | 0.00 | 0.00
A 5 AP G4 ARl Aol o Folzl 1] Table 4ol LERIIE)
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Table 6. Effect of pH on the parameters of Loglinear+tail, Double Weibull, Biphasic models
pH ()
Para-meters Loglinear + tail model Double Weibull model Biphasic model
3 5 7 9 11 3 5 7 9 11 3 5 7 9 11
Kimax 0.14 | 0.12 | 0.12 | 0.10 | 0.10
Logio(Nres) || 0.31 | 0.34 | 0.35 | 049 | 1.10
a 346 | 349 | 3.57 | 3.50 | 2.88
61 13.03 | 13.99 | 15.02 | 18.76 | 25.26
p 0.84 | 0.82 | 0.81 | 0.87 | 1.10
Logio(No) 4.05 | 4.04 | 404 | 409 | 422 || 419 | 418 | 418 | 419 | 419 | 412 | 408 | 408 | 412 | 423
& 470 | 574 | 820 | 1099 | 782
f 0.99 | 0.99 | 0.99 | 0.99 | 0.99
Kumax1 0.15 | 0.13 | 0.12 | 0.11 | 0.10
Kmax2 0.01 | 0.00 | 0.00 | 0.00 | 0.00
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Table 7. Effect of incubation water concentration on the parameters of Loglinear+tail, Double Weibull, Biphasic models

Incubation water concentration (times)
Para-meters Loglinear + tail model Double Weibull model Biphasic model
0 1 3 0 1 3 0 1 3
Kumax 0.12 0.12 0.10
Logio(Nres) 0.25 0.35 0.38
a 3.60 3.57 3.07
&1 14.58 15.02 19.85
p 0.83 0.81 0.92
Logio(No) 4.05 4.04 4.13 4.18 4.18 421 4.10 4.08 4.17
& 632 820 545
f 0.99 0.99 0.99
Kmax1 0.13 0.12 0.11
Kinax2 0.00 0.00 0.00
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