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Abstract
The purpose of this study is to study and to compare the performance of three models:
1) Weibull model 2) Exponential model and 3) Log logistics model. The performance of each

model is evaluated and compared to determine the most appropriate model for predicting
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the 5-log reduction time of pathogen population in fermented fruit juice products. The criteria
are used to compare the performance of each model that contains Akaike’s Information
Criterion (AIC) and Sum Square Error (SSE). From the results of this study, it indicated that the
Weibull model is the best predictor of decline in the pathogen population. As the pathogenic
population of the orange juice product dropped to 5 - log reduction in the range of 13 to 14
days, which is in accordance with the Weibull model's 13.567 prediction value. Moreover, with
the sum of the square error, the value of the is 0.103 and the AIC of -91.422 are lower than

those of the Exponential and log-logistic models.
Keywords: Exponential model, Weibull model, Log-logistic model, 5 - log reduction
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(2) n1suanuaslaya (Weibull distribution) 1un1suanuasanuitazidunvudoiies
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fulusunsunldlunsie
19lUswnsu Minitab version 19 wag Microsoft Excel Tun15Usea1aiAInIs e ashasnig
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Bunnmswdaseyadinulszrnadedelsadsasnidfiuguay eanuazainluns
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a. mslifiayaris 3 Srandmiiemassanamiiaes
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M5197 1 AszanvesnIiinesueis 3 fuuy Nldannsindeyaniua 4 38

CRInY W5ALn35 3 1 35 2 35 3 35 4
Lasll% &84 Alpha (a) 0.750719 0.750520 0.752129 0.747308
laa Alpha (o) 0304160 0.303625 0.285803 0.297371
Beta (B) 0.643390 0.643086 0.627184 0.639498
fonaedafin  Alpha () 0.475218 0.475570 0.464220 0.470590

Beta (B) 2.467740 2.467450 2.435060 2.465120
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M0 2 AHATINAEBIVDIAIANUARIALATOU (SSE) TenIetayasaiuAviugvesiuuun
3 fauuu laun dnvuaaiirids duuuliya wasduuuienasiafin lnenisdndeyaluis

FN9 9 I9uNR 4 35

fiakuy 31 35 2 3 3 34

LaEU‘gl‘gjl N84 1.020315 1.020314 1.020522 1.021433
hga 0.103424 0.103415 0.105808 0.104665
donasdann 0.257757 0.257743 0.258545 0.259000

aituledn nsdndeyan1uds 2 vieffenismeanadsvesdeyara 3 duiietirdoyaild

wnilumeaszananniweshinmasiuidsdesvesdinnuaainnion senitslayassaiua

' [ YY)

uedesiign IneAmasIuA&iEeweIAInLAaIARaow Yasiuuulavdings duuuliya uas

a da

fuuvaanasdafnfiAviaiu 1.020314, 0.103415, 0.257743 A1UESU

M99 3 A1 AIC B934 3 fawuuildamnsiiwesnlnainnisdndeyaludsn 2

AU AIC
lBig -49.664704
lyad -92.868486
denandafn -72.430953

N o w

aitudnldnd AIC sesiuuulyafidihiy -92.868486 Setosnindauuuiantiidaiien
AIC Winfu -69.664704 uazduuUSenasiaAndiflan AIC Winfu -72.430953 mudiu

1NNTRNTIAT AIC aflsrasiuidaosesianunanndeu {Idsasuldinfuy
lyadu  fuvvingauiigalunisiusinenisanasmesUsssnsidorielsnauisedu 5 - log
reduction 1Ho991niiAN AIC Tafawasanidsassvesiianuaaaindeutiesiian WeFouifioui

FLUULAVTANST wagsuwuUaanasiann



S  5EINNTIMEIeansuamalulag nivedusviguasaIsa 8

ENLE . .
Nz U7 16 atiuil 24 NINHIAN - SUAU 2567

M990 4 Avingn1sanasved log veslseunswenslsanieslu 15 Julaglddmuuuliya

Fudi gl 1 il 2 4 3
0 7.886491 7.908485 7.886490
1 6.951750 6.973744 6.951778
2 6.426738 6.448732 6.426808
3 5.991874 6.013868 5.991986
4 5.606844 5.628838 5.606995
5 5.255077 5.277071 5.255268
6 4.927733 4.949727 4.927961
7 4.619394 4.641388 4.619659
8 4.326443 4.348437 4.326745
9 4.046313 4.068307 4.046651
10 3.777101 3.799095 3777474
11 3.517347 3.539341 3.517754
12 3.265899 3.287893 3.266339
13 3.021829 3.043823 3.022303
14 2.784376 2.80637 2.784884
15 2.552907 2.574901 2.553447

v
° ~

NAsTulaNTnILenelsATuIranalnasEau 5 — log reduction “seanassesay
99.999 azagn1elu 13 Ju fi1 14 Ju lnefiarsuanAIaen13iug e 10 veudedwulusedu 5-log

reduction Tum157199 5

M1519% 5 AdeRsiulusesu 5-log reduction warAaaN13TINg I 10 veudenwuluszau 5-log

reduction
demeduluszsiy AaenTafiug 1y 10 vosdianadulusziu
5-log reduction 5-log reduction
% 1 770 cfu/ml 2.88649 log cfu/ml
1 2 810 cfu/ml 2.90849 log cfu/ml
13 800 cfu/ml 2.90309 log cfu/ml




NIITATNMTINeEanuasinalulad unInendesviguasaissa

S ENLE

Uit 16 atuil 24 nangiau - Sunau 2567

The survival of E.coliin replication 1

AN 1 §RIINNITEATNVBNYE E.coli seninadayadsaiuAmensel Tugdl 1

The survival of E.coliin replication 2

6.25
575
55
5.25
5

0 1 2 R 4

AT 2 §RIINNTTOATNVBUB E.coli SEnintayadseiuAmensal Tugi 2

——
~—
~~~~~
——
——
~.

....

(3]
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The survival of E. coli in replication 3

Cata

Pradict

MR 3 ST INTIERTNYRATE £.coli senindeyadsaiuAmensel lugni 3

PNUANSANY TN INAaedlutoyans 3 GInUgnIIN1TIeATNUDNTR £.coli S¥ninemn

PaarAmensaliandlnalfesiulunng) dwandlunmi 1 e 3

5. agUwanIsAnen
{idvazunamsfnsadell Tasfinnsanatnnisldfuuy 3 fuuy 1dud Fuvuiaadigs

(Exponential model) fauuulaya (Weibull model) uazdauuudonasiafin (Loglogistic model)
Fadusuvuifenldlunsfnuinissendn uasSouiisulssavdamusaziuuuiiiomiuuudia
LAz aLTian nFrnduihiuuuildluiuenannsanamesszanaiderielselundnfusii
walimdnlvianaseglusedu 5 - log reduction {33el¥I8UszaNUA NN TWUUMAtapaoaan
wuuliifuBadu innd-thdu deasunansideilide

1. sUuvuvesdeyaildlunisussanurmnsfiwe sz auiigalnginaind SSE vesr1ass
uazAve Ao Msthanadsvesdeyais 3 srunldlunisUssinudmnsfives Tnsnuhidasms
sondwvaade £.coli sxrhernaiuazamennsaiiimaslndidsstului 3 61

2. lumawFsuifleutssanBnmues fuuuavdhds swuulaya wasduuudenasianin
Taglden SSE uaz AIC wudndauuulaya fld SSE uaz AIC iy 0.103415 uaz -92.869 LU
foonin Muuuiavdhds wasiuuufonasiain {ideSadenldiuuulya lumsiwemsanas

Usgrnsienalsalundnsueiiwalimindslaaunisvituieasd
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t 0.643089 . " .
logN =log N, — Tnedl N, Ao Usunaudesssu was N Ao Usuin
2.3031 0.303625
\Worelsn

3. 9NANYNUIENITANAaIUTEINNSTBNBLSAMUNAR A N UK LM NF A HANINUINTIUIY
Uszansitenelsalunanduginduanasauiaseau 5 — log reduction Tuang 13 69 14 Judsdenndes

Pnavhunenaildlunsanasauiieszdu 5 - log reduction Ao 13.566986 Tu Mldaunis
1
t=a|-In(107)’
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