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Introduction 1:::} Model & Assumptions 0 Convert logit into meaningful ratio
sl 0 Model: > Conve_rt the logit estimate i_nto !oacterial count to find
. 3 dictor is: B the ratio of treatment combinations:
L!niafr pre_ Ictor IS: nilj = )17 + 7+ aj + (Ta);; 2 glycerol + soy vs. glycerol + whey:
INK Tunction: n;; = Lo -
& PASTIC T g4 el03(49)-109(0g) — ¢955) _ g-25827 — ,0755
e - Assumptions: _ S < whey + glycerol vs. whey + natural rubber:
» Distribution of the observations: y;; ~ Negative Binomial(4;, ¢), Dn
A Tnatos oo J elog®m-log(Dg) _ ¢l°9D) _ g-26594 _ (0699
e o 2
= where E(yl]) = Aand V(yl]) = A+ A ¢ _
T, =it treatment, plasticizer (water, glycerol, natural rubber) with fixed effect ~ The count ratio of whey + glycerol vs. whey +
a; = jth treatment, protein (albumin, soy, zein, and whey) with fixed effect natural rubber (777) Is smaller, thus whey + glycerol
S (ta);; = combination of ith treatment and jth treatment with fixed effect ((j[_)f?) and t‘)"’hey * natural rubber (Dg) have the most
ObJeCtlveS ITTerent pacteria counts.

] The winner s ...

pro*plast Least Squares Means

] To evaluate antibacterial properties of
protein-based bioplastics through the use of

pro plast Estimate Standard DF tValue Pr>|t| Alpha Lower Upper Mean Standa Lower Upper

- « = - - - Error rd Mean Mean
different plasticizers Statistical Analysis Ermor
J There appears to be an interaction between treatment combinations. D & 6306 04877 36 IS0 <O 005 S37TT T3S S5 28598 21683 1565

] To obtain the best protein-plasticizer

- - . i f *plast D n 3.7075 0.4935 36 7.51 <.0001 0.05 2.7065 4.7084 40.750 20.112 14.976 110.88
combination that has least bacterial count for e e M Type 111 Tests of Fixed Effects TR
bioplastic production ::: - Eifl:}ct Num DF  Den DF F Value Pr>F D w 4.9452 0.4891 36 10.11 <.0001 0.05 3.9532 5.9372 140.50 38.721 22.103 378.87

: s pro 3 36 0.74  0.5368
3 5 - plast 2 36 3.53  0.0398 » Since whey + natural rubber (Dn) is the numerator,
§ Bt ¢ oL L this treatment combination has the smallest mean
: : i : bacteria count.
Experimental & Treatment Design > There is a significant interaction B
. _ 100+ 0] between proteins and plasticizers. whey + natural rubber (Dn) = "9 = ¢09(707%) = 40.7500
J Experimental design: completely | | | , | e | F=4.16 .
: . . b ‘ P : : ! P-value = 0.0028 » Least Square Means also provides:
randomized design " _—_—_—_—_—_—_—: i < Standard error mean = 20.1121
A Treatment design: bacterial counts with < 95% CI (14.9766, 110.88)
negative binomial 0 Simple effects Conclusion
D Treatment faCtO I's. Simple Effect Comparisons of pro*plast Least Squares Means By pro Simple Effect Comparisons of pro*plast Least Squares Means By plast D Whey prOteln'natural rubber Iatex (Dn)

» Proteins Simple plast  plast Estimat Standar DF  tValue Pr>|t| Simple pro _pro  Estimat Standar DF  tValue Pr> |t ] ] ]
albumin (A), soy (B). zein (C), whey (D) Effect ¢  dError Effect e  dError combination has been proved to produce plastic
weDHITIN A7), SO AB) TS Level — that shows best antibacterial potential.

> Plasticizes pro C n w  -1.0671 0.6939 36 -1.54  0.1328 plast g A B -0.3902  0.6960 36 -0.56  0.5785 T e
o [proD g n 26594 06939 36 383  0.0005 plastg A C__ 08816 0.6949 36  -1.27 0.2127 SR R

Wat?r (W), glyceliOI (9), n_atu_ral rubber latex (n) pro D g w 14217 0.6907 36 2.06  0.0469 | plastg A D 25827 0.6936 36 -372  0.0007|
 Experimental unit: petri dishes pro D . w  -12378 0.6949 36  -1.78  0.0833 plastg B C  -04914 0.6936 36  -0.71 0.4832
L Respon‘cfe \_/ar'a_ble: bact. Coun’.t arter 24hrs » The most significant difference Is between whey + » The most significant difference is between glycerol +

» Escherichia coli as Gram (-) species glycerol (Dg) and whey + natural rubber (Dn). soy (gA) and glycerol + whey (gD).




