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60910018: MAJOR: APPLIED MICROBIOLOGY; M.Sc. (APPLIED
MICROBIOLOGY)
KEYWORDS: STRIPED CATFISH BACTERIAL CONTAMINATION ANTIBIOTIC

CRYOPRESERVATION

CHAYAPA NINKOSON : MICROBIOLOGICAL QUALITY OF SPERM
CRYOPRESERVATION TECHNIQUE OF STRIPEDCATFISH (PANGASIANODON
HYPOPHTHALMUS) . ADVISORY COMMITTEE: SUBUNTITH NIMRAT, , VERAPONG
VUTHIPHANDCHALI 2020.

This study aimed to investigate bacterial contaminants in stripped catfish
(Pangasianodon hypophthalmus) semen loaded in 0.5-, 2.5-, and 4.0-mL straws, frozen with a
simple protocol using a Styrofoam box, and cryopreserved in a liquid nitrogen tank (-196 °C), a
deep freezer (-80 °C), and a freezer (-20 °C) for short-term and long-term storage, and study
antibiotic susceptibility of bacteria isolated from stripped catfish semen. The experimental design
was divided into 4 sections. In the first experiment related to cryopreservation of stripped catfish
semen in a liquid nitrogen tank for 6 days, pre-frozen semen and 30-min post-frozen semen
loaded in 0.5, 2.5 and 4.0-mL straws had comparatively similar number of total heterotrophic
bacteria (THB) in the ranges of 3.83+0.26 to 4.35+0.49x10° CFU/mL), which was significantly
higher than those in post-frozen semen for 24 h to 6 days. In the second focused on
cryopreservation of stripped catfish semen in a liquid nitrogen tank for 180 days, storage duration
had no effect on THB number in the semen loaded in the three different sizes of straws and the
highest THB number seemed to observe in the semen filled in 4.0-mL straw during a 180-day
storage. In the third experiment in regard to comparison of bacterial change in stripped catfish
semen loaded in 0.5, 2.5 and 4.0-mL straws and frozen at -20, -80 and -196 °C for 90 days,
storage temperature (F=5.72 and P=0.004) and storage duration(F=12.92 and P=0.00) were
identified as the main effect on THB number in cryostored stripped catfish semen. In the last
experiment pertaining to antibiotic susceptibility of 18 bacterial strains isolated from cryostored
semen of stripped catfish, eight isolates (44.5%) were susceptible to all tested antibiotics
including P. aeruginosa PA test, P. fluorescens PF, P. putida PPiol, P. putida PPio2,

P. oryzihabitans PO, A. baumannii ABiol, A. baumannii ABio2 and A. baumannii ABio3 while



seven isolates (38.9%) were resistant to at least 3 tested antibiotics. K. kristinae KO,

S. maltophilia SMiol, S. maltophilia SMio2 and S. maltophilia SMio3 were classified as three
multi-drug resistant (MDR3) strains whereas MDR4 strain was assigned to

K. sedentarius KSiol, K. sedentarius KSi02 and K. sedentarius KSio3. This study suggests that
stripped catfish semen was contaminated with MDR strains of fish pathogens and human
opportunistic pathogens. Therefore, development of cryopreservation technique for stripped
catfish semen to eliminate bacterial contaminants together with retaining sperm quality should be

further established.
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P11 1510041F0 Trypticase Soy Agar (TSA; BD/Difco, Sparks, MD, USA) TRLTETRT ’qm‘wgﬁ 35

~ < @ 2 A A ~ I o
e usaed 1unal 18-24 %1 19 910U In Tadliednuas el uansuuivanesaa 1y

1 [

H g /3 2 ) .
dnnaesiaande 0.85 wesiud udairlddSuauguliimidy No. 0.5 McFarland
9 H b '

Standard (MSuawwaiEelszua 10° CFU/mL) anii lifwudandsaannyeuunas
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Pseudomonas putida [ Stenctrophomonas maltophilia
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[ Kytococcus sedentarius

M Badillus cereus
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Adnetobac baumannii
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NV -20, -80 LA -196

1\l ad = A \J :’J d’ % Z &’
4.4 ﬂ’J]?ﬂ?ﬂﬂﬁ]ﬁﬂﬂ‘lﬂﬂ%‘ﬂ@ﬂ!mﬂﬂ!iilﬂ’g?»llaﬂmﬁﬂi}ﬂﬁﬂ‘ﬂfiﬁ&lﬂ‘m!ﬂﬂ“lﬂ‘inﬂ‘lﬂ!‘liﬂﬂﬁ1

] <
AIYUBUU

nnmsaneIany haed1sUfFuzvewnaiBounsuuin gunay Nuenlavin

%,' dal [~ 1 .. dy 1 Aad a 9 [ .
Uy Ua1aeusuVYINU I Ko. kristinae KO ﬂ@mmsﬂgmuz 5 ¥UA ”lﬂLLﬂ Tetracycline,

v
Ciprofloxacin, Norfloxacin, Ofloxacin (8¢ Clindamycin (A9N1W 19) §9U K. sedentarius N 3

9
loTaian Aodoa15UFauz 4%iia 1aun Penicillin, Norfloxacin, Nitrofurantoin 1182

Clindamycin AIA15199 19
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d' 1 an a A d' 9 % tg
MA1319N 19 ﬂ’NiJ"l’NI’E]?ﬂﬁﬂ;;]“If’)l!%ﬂl@ﬂl!ﬂﬂﬂlﬁﬂllﬂﬁllﬂ’]ﬂ gﬂﬂaumwﬂllmmmwaﬂmmw

[~}
LLBLLUN
A haeaslfdue
— o on
.2 .2 =
Q < < <
nguaIURYIUL a3UQvIve (Le) < P E E
IS Ny Ny Ny
S S S S
= S S S
£33 3| 3
S > > >
N N N N
Penicillins Penicillin (10 U) S R R R
Gentamicin (10) S S S S
Aminoglycosides Amikacin (30) S S S S
Tobramycin (10) S | | I
Azithromycin (15) S S S S
Macrolides
Erythromycin (15) S S S S
Tetracyclines Tetracycline (30) R I I I
Ciprofloxacin (5) R S S S
Quinolones Norfloxacin (10) R R R R
Ofloxacin (5) R S S S
Nitrofurans Nitrofurantoin (300) S R R R
Lincomycins Clindamycin (2) R R R R
Folate pathway inhibitors | TMP/SMX* (1.25/23.75) S S S S
Phenicols Chloramphenicol (30) S I S I

=) 1 ad = 1 ad A dy 1 an
Wneme S flo heemsilfzve, 1ae Tihunawdeasliiug, R Ao Avsomslfiiue

*Trimethoprim-sulfamethoxazole (TMP/SMX)
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7w 19 wanu laaeasU§Fuzues Ko. kristinae #1075 disk diffusion
sae laded1sl§Faug, R éa@iaaﬁﬂﬁ%auz, Penicillin (P), Gentamicin (CN),
Amikacin (AK), Tobramycin (TOB), Erythromycin (E), Ciprofloxacin (CIP),
Norfloxacin (NOR), Ofloxacin (OFX), Nitrofurantoin (F), Clindamycin (DA),
Tetracycline (TE), Trimethoprim-sulfamethoxazole (SXT), Chloramphenicol (C) & 8 &

Azithromycin (AZM)

= 1 as S A 1 Y 4 9 1
ﬁﬂﬂfﬂiﬂﬂkl1?’1311113@]@615‘]J{]Gﬁﬁugﬂlﬂﬂllﬂﬂ‘ﬂﬁmlﬂiuﬂjﬂ E‘IJ‘VI@L! GERNASIRE llmm

~ Y So‘ dy [ 1 Zl dy 1 Aasm
B. cereus 1/1uem"lﬂmﬂmwaﬂammmmmq‘wmw B. cereus N3 3 ll‘ﬂi“]fla‘ﬂ ﬂammsﬂgmuz

2 wHin 1410 Penicillin 1182 Tetracycline A4M13199 20 LATAIN 20
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anu haoasUFiue
1 an as E (8] (8
nquanslrIue a5l rave (Ug) 3 3 3
aa} aa} m
2 2 [
S =S S
5 5 5
Q Q Q
3 ~ ~
Penicillins Penicillin (10 U) R R R
Gentamicin (10) S S S
Aminoglycosides Amikacin (30) S S S
Tobramycin (10) S S S
Azithromycin (15) I I I
Macrolides
Erythromycin (15) I I I
Tetracyclines Tetracycline (30) R R R
Ciprofloxacin (5) S S S
Quinolones Norfloxacin (10) S S S
Ofloxacin (5) S S S
Nitrofurans Nitrofurantoin (300) S S S
Lincomycins Clindamycin (2) S S S
Folate pathway inhibitors TMP/SMX* (1.25/23.75) S S S
Phenicols Chloramphenicol (30) S S S

A 1 ad A ! ad A dy ! ad
Wineme S Ao hreaslineg, 1ae TnhunanaedsiiFue, R Ao Aoasasilfiius

*Trimethoprim-sulfamethoxazole (TMP/SMX)
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MW 20 wanu Aea15URTIUL BN B. cereus (BSi03) R8T disk diffusion
A 1 Aan A 1 Aad A dy U as
s e haomsUfFiug, 180 T wnandeasd vz, R as AvdodsUydiue,
Penicillin  (P), Clindamycin (DA), Tobramycin (TOB), Ciprofloxacin (CIP),
Erythromycin (E), Amikacin (AK), Norfloxacin (NOR), Gentamicin (CN),
Nitrofurantoin (F), Tetracycline (TE), Trimethoprim-sulfamethoxazole (SXT), Ofloxacin
(OFX), Chloramphenicol (C) it8g Azithromycin (AZM)

1 v 1

= 1 ad S A 1 1
nnmsanyn haeasdfFvuzvewuaiisounsuay juvou nquliniindes
g [ 1 S A a Y 1
wmangIna ludna Pseudomonas 51U 5 ToTaan wud1 uuaiizennaiia 1dun
P. aeruginosa PA test, P. fluorescens PF, P. putida PPiol, P. putida PPio2 s ¢ P. oryzihabitans
1 an a d' 9 = g‘/ dy (% d'
PO haeasdfFiugynwiiaildnadoulunmsanuiluniedl deaasluaisieh 21 uay

onA0e19 MHan 1 1Aed 15 URFIuzv09 P. fluorescens PF Tuniw 21
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d‘ 1 ad S A 1 1 1 v 1 %
13190 21 mm"lmamiﬂg%aummummammmau gﬂ‘vmu ﬂtj.ﬂJuliJ?iiJﬂt’JfJle!WI']a

A v = ]
nglae luena Pseudomonas Muen laniminretaraneuauda

anu haemslfave

g o

nauasURIIue YaFue S & >, o P

! rIu A3l (L) : = E Q g

g S 3 = 3

3 S &, 8, S

A A A A A
Cephalosporins Ceftazidime (30)* S S S S S
Monobactams Aztreonam (30) S S S S S
Carbapenems Meropenem (10) S S S S S
Gentamicin (10) S S S S S
Aminoglycosides Amikacin (30) S S S S S
Tobramycin (10) S S S S S
Quinolones Ciprofloxacin (5) S S S S S

Wueg S Ae leeaslgFiue, *nguensihTadlesugun 3
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mw 21 wanu laaeas U uzues P. fluorescens (PF) A193% disk diffusion

s fin Teoa 15‘]]5]%’3‘1!3, Cefepime (FEP), Aztreonam (ATM), Meropenem (MEM),

Gentamicin (CN), Amikacin (AK), Tobramycin (TOB) (182 Ciprofloxacin (CIP)

= 1 aA S A 1 9 1
%Tﬂﬂiiﬁﬂ}lTﬂ’JnJ]l’NI@ﬁ’Ti‘ﬂj‘]GIf’JuZ"IJ@QLHJﬂ‘VILiﬂllﬂiﬂﬁﬂ gﬂmau llﬂllﬂ
- ~ k) 90‘ Ay 1 3 1 . g}J dy 1
S. maltophilia Vlllﬂﬂ"lﬂiﬂﬂuH%@‘IJEH@"NEJLLGMHNWU’N S. maltophilia N4 3 llE]IG])'m‘VI ADABDET
ﬂfﬁauz 3yiia laun Aztreonam, Meropenem 181¢ Gentamicin HazgINUI S. maltophilia
v 9
311U 2 loTwian Ao S. maltophilia SMiol Ua g S. maltophilia SMio3 NA®A® Amikacin A4

uanaluasan 22 uaznin 22
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anuhaoesiue
— o on
R = 2
nguaslrIve M3l FIue (Ug) Z Z Z
. ¢ 2%z (Leg 3 3 3
g g &
S 3 S
N g N
Penicillins Piperacillin (100)* I I N
Ceftazidime (30)** S S N
Cephalosporins
Cefepime (30)*** I 1 S
Monobactams Aztreonam (30) R R R
Carbapenems Meropenem (10) R R R
Gentamicin (10) R R R
Aminoglycosides
Amikacin (30) R S R
Ciprofloxacin (5) S S S
Quinolones Norfloxacin (10) S S S
Ofloxacin (5) S S N

A ! ad A ! ad = dy ! ad
Wineme S Ao haeaslineg, 1ae TihunanaesildFue, R Ae Asaeasilfiius

Y
*st’qmwuc]faauGluﬂquﬂaauaumcﬂﬂiuuaa UGN (Antipseudomonal

penicillins), **nquensvh Taadosugun 3, ==+naguensh laalosugun 4
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22 wanw haea151URFIuz v S, maliophilia (SMi03) #2635 disk diffusion

A 1 Aad A 1 ad A dy 1 ag
s Ao haoaslgdiug, 180 hihunanaemsilfdiug, R Ao Aeaeasdfioue,
Piperacillin (PRL), Ceftazidime (CAZ), Gentamicin (CN), Ciprofloxacin (CIP), Cefepime
(FEP), Amikacin (AK), Aztreonam (ATM), Ofloxacin (OFX), Meropenem (MEM) (L@ &

Norfloxacin (NOR)

= 1 ag S A 1 9 1
%”Iﬂﬂ']iﬁﬂHWﬂ’JnJul'Jﬁi’]ﬁ1§ﬂ&]%?ﬂ%ﬂl@ﬂ!tﬂﬂﬂliﬂllﬂiﬂﬁﬂ gﬂ‘wau ‘lﬂllﬂ

A ) %’ dy [~ 1 3‘/ [
A. baumannii Vluﬂﬂulﬂi]1ﬂuTW’r)‘iJﬂTﬁ’J”IEJLL‘HLLGU\‘]W‘U’N A. baumannii N4 3 hlﬂI“]ﬂﬁ'Vl ll’JﬁElﬁ'Ti

an A A 9 = g’/ dy [ A
Uz nnwiianldnagonlumsanuluasail dwanaluaisnan 23 uaznin 23



d' ] as .. ~ 9 901 g [~
A1 NN 23 mm”lmamiﬂ;]muzmm A. baumannii “I/]LLfJﬂllﬂﬁ]"lﬂll"lﬂf’f)‘ﬂﬁ']ﬁ')']ﬂll%ﬁllﬁ

anw haeensilfzoug
— o on
.2 .8 .S
nquansUfFue asUFue (Ue) e = 2
:§ :§ :§
< = =
S N IS
s s s
= = N
S 3 S
LS 5 B
~i ~i ~i
Piperacillin (100)* 1 1 I
Penicillins
Piperacillin-tazobactam** (30/6) S S S
Ceftazidime (30)*** S S S
Cephalosporins
Cefepime (30)**** S S S
Carbapenems Meropenem (10) S S S
Tetracyclines Tetracycline (30) S S S
Gentamicin (10) S S S
Aminoglycosides Amikacin (30) S S S
Tobramycin (10) S S N
Quinolones Ciprofloxacin (5) S S S
Folate pathway
TMP/SMX****% (1 25/23.75) S S S
inhibitors

Wineme S fe haemsliaue, 1ae Tahunawaeasilgue
2
*sgnguintigaaulungudessuaunylalyuea tNHFadu (Antipseudomonal
9
penicillins), **EnﬂqmwuqsaauGlUﬂanﬂaﬂﬁﬁﬂummﬁﬁuammu (Beta-Lactamase

Inhibitors) ***nquenaviTaclosugua 3, *nguenswilaaesujun 4,

*****Trimethoprim-sulfamethoxazole (TMP/SMX)
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MW 23 wanw 1aea15URTINLV 4. baumannii (ABi01) @835 disk diffusion
sfe laea1slgFiug, 1a0 1l unarsaed1sd§Faue, Piperacillin (PRL),
Ceftazidime (CAZ), Cefepime (CFP), Piperacillin-tazobactam (TZP), Meropenem
(MEM), Gentamicin (CN), Amikacin (AK), Tobramycin (TOB), Ciprofloxacin (CIP),

Tetracycline (TE) 1481 Trimethoprim-sulfamethoxazole (SXT)

== 1 an A A g}.l I~ Y
mﬂmiﬁﬂmgﬂuuumm”lmamiﬂgmuzmmummiﬂm 18 llaima‘n ‘I/]LLEJﬂklﬂémﬂ
F4

¥ A g ! e a & sl A ' an
mmaﬂmmwgmgmwum HUANLIY 8 'laimam ﬂﬂl‘ﬂu 44.5 L']J’f]il“]iuﬁ ﬂllﬂﬁﬂﬁ']iﬂﬂélﬂlm
a A 9 ! . .
NOFUANNATOU 18un P, aeruginosa PA test, P. fluorescens PF, P. putida PPiol, P. putida
PPio2, P. oryzihabitans PO, A. baumannii ABiol, A. baumannii ABi02 Is0& A. baumannii ABi03

F4 v Y
wen NI uImuaiiGenaeae U Fu 2,3, 4 nay 5 vila USwau 3,1, 5uaz 1

ToTastan audid (913199 24)
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= ' ax aa Y A Y ¥y X
AN 24 ETJLL‘U‘Uﬂ’JHJul’]ﬂf)ﬁﬁﬂ;]“lf’]l!%ﬂl@ﬂlmﬂ‘mﬁ‘EJ“I/N 18 ul@TGﬁLaT] mwﬂ"lﬂmﬂuwmﬂm

anouuia

sUnuumMsAeaeasURFIuY s1uleTaman (ooaz)
Tuwumsaemsigiue 8 (44.5)
Fa
AoaomTURT I HARY) 0
da’ 1 ad a
AoApeTURTIVE 2 Fiia 3(16.7)
da’ 1 adn a
AoApaTURTIVE 3 Fiia 1(5.5)
dal 1 ad a
AoAvEIURTIVE 4 Fiia 5(27.8)
AoAaa1TlRTINE 5 Wiia 1(5.5)
I 18 (100)

) 2
WedwunmMsaeaod15U T IULHa1w YUY (Multi Drug Resistance; MDR) t11A#i{5¢

2 A v y A " oE ' |
1/]\318'1@1‘;]5!'@1/] ‘1/1uﬂﬂ"lﬂinﬂu1!,6]58“1]6116318!,1,"11!,!,61131/!’U’H Ko. kristinae KO,

S A A

v A
S. maltophilia SMiol, S. maltophilia SMio2 L& S. maltophilia SMio3 sallununiisenaene
a151) ﬁ%au ¢ 3 YUY dIY K. sedentarius KSiol, K. sedentarius KSio2 Qs K. sedentarius
. v a3 == d'dy 1 an g Ty &
KSio3 datfununiiGenfonea 15U §Haus 4 vuru uaz B. cereus Nad o Tanan lusaiily
S A dy ad d’ dy 1 ad = a %
LHJﬂﬂlﬁﬂﬂ@ﬁ”ﬁﬂi‘]%'}ugﬁﬁTﬂﬂuTu L‘L!’l’)\ﬁ]”lﬂﬂ’l’)@]@ﬁ”liﬂi‘]%'lu&w&ﬁ 2 BUA muﬁﬂﬂumsn

725
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= A an Aa Y A v ¥y X
1IN 25 g“]JL!,‘U‘]Jﬂ']ﬁﬂ’é]ﬂ’é]ﬁ']ﬁﬂ;]Gﬁﬁuﬁﬂlﬂﬂlmﬂﬂlﬁt’lﬂﬂ 18 hlf)I“])’L’d‘V]V]Llﬂﬂhlﬂﬁ]"lﬂu%sb'@‘ﬂa"l

[
ANYLBLLUN

4
loTasan sUnuuMsAe

F
FZAUNITADIINAIBYUIU (NN

AR ERITEY

Tetracycline, Clindamycin, Norfloxacin,
Ko. kristinae KO
Ofloxacin, Ciprofloxacin

MDR3 (Tetracyclines

Quinolones, Lincomycins)

K. sedentarius KSiol,
Penicillin, Norfloxacin, Nitrofurantoin,
K. sedentarius KSio2,

MDR4 (Penicillins, Quinolones,

Clindamycin Nitrofurans, Lincomycins)

K. sedentarius KSio3

B. cereus BCiol,

B. cereus BCio2, Penicillin, Tetracycline =

B. cereus BCio3

S. maltophilia SMiol, Aztreonam, Meropenem, Gentamicin, MCR3 (Monobactams,

S. maltophilia SMio3 Amikacin Carbapenems, Aminoglycosides)
MCR3 (Monobactams,

S. maltophilia SMio2 Aztreonam, Meropenem, Gentamicin

Carbapenems, Aminoglycosides)

Fl '
WU N13ABAITURFIUTHA18YUIU (Multi-drug resistance; MDR) 10 lo TastanNanao

a15U)%e 3 Nqu (MDR3) 11ag 4 Nqy (MDR4)

[

A = 9 = =4 1 9Yq Y dy [ o’so’
Lll’t’)f"fﬂ'hl1ﬂ’313J“1’31115@114@1%15]51/‘11/]ulil@uﬂﬂ@ﬂﬁGlG]fGluﬂﬁL‘W1$Lﬁﬂﬁﬁ@’3u1ﬂl’ﬂﬁﬂ§$mf”{

a9

Ine awiszmansznsnasisagy 21U 299 W .#.2549 vpanuARiGounTUVINGUNOU

~ Y %’ dy [ ~1 g’/ 1 g}/
ngqﬁjﬂﬂﬁll VI!LEJﬂUlﬂﬂ?ﬂﬂ%%@ﬂﬁ?ﬁ’ﬂﬂllsﬁllﬂlﬂﬂﬂ 7 ulf’JI"“Iﬂﬁ‘Vl WU K. sedentarius N 3

loTatan 12de Nitrofurantoin #15UfFuzngu lulasyusud luvaei Ko. kristinge KO,

9
B. cereus BCiol, B. cereus BCio2 s2¢ B. cereus BCio3 “l’mamsﬂ;]%umuﬂﬁ CRLERT

nsany1n21u s e Chloramphenicol WU 91 Ko. kristinae KO, K. sedentarius KSio2 11a e

. 1 as a dy d' = 2’, dy [} 9
B. cereus BCiol TdoensilfFauzyiiall (319 26) Tasnmisanyiluaseiiluldnadou

1 aq ] 9Yq Y dy A A n v
A heeasl i lieyanaldldlumsmgdesdaihvewuaiiGounsuay vaz 1414

1 ad A Yq dy ¥ d'g
nagounw hasmslFmehoyanaldlslumsmzinesda i
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d' 1 an ~ ] 9Yq Y dy o J aol I=9=
1IN 26 ﬂ'JuJul']ﬂf)?nﬁ‘ll;]Gﬁﬂugﬂlluﬂlélmu'lﬂﬁlwclslfﬁluﬂ'lﬁlWW%Laﬂﬂﬁﬂ?u’lﬂl@ﬂllﬂﬂ‘ﬂlﬁﬂllﬂﬁu

d' v y X "o’
TJ’JﬂTIL!EJﬂVI,ﬂﬁ]"IﬂH"IL‘lf@‘]Ja1’€T’J"IEJLL“HLHN*

a5l Faue

loTwani haoasdfdiue

<2
ToTmannaonses

NHERITE

Nitrofurantoin (300)**

Ko. kristinae KO,
B. cereus BCiol,
B. cereus BCio2,

B. cereus BCio3

K. sedentarius KSiol,
K. sedentarius KSio2,

K. sedentarius KSio3

Chloramphenicol (30)**

Ko. kristinae KO,
K. sedentarius KSio2,
B. cereus BCiol,
B. cereus BCio2,

B. cereus BCio3

' v { 99 9 I o 2%
winema * hiliensdugadwioyana 1l lumsmizinesda i luilszmealneg aw

H 9 £4
UsgmAnsENINasITagy 21707 303 W .7.2550 1Flumsnaaenlunsail

Y = {
=xg1smuaTni luoyaa

AFITUGY RUVN 299 W .7.2549

dsl U ?)J
T F umamiz@ssda nhveslszmalne awlsemeansznig




UNN 5

agiuazenilsewa

asiwamsnaaesy
¥ Li’ = ,3 A A 1 H) ~ =

1. duredalaransinistuileunuanizenguianmels InsUniruaganga Tagl
a T W v o I a
YSn1AY 5.1740.25x10° - 9.2740.75x10° CFU/mL wazsaswun lailunuaiiide 7 viia
18un P fluorescens, P. putida, P. oryzihabitans, S. maltophilia, K. sedentarius, B. cereus 1%
A. baumannii

= R { A [~
2. 9INMIANB MU T Ua1aenUIsy I unasa 3 vu1a uazurudaly
1 ﬂo} 4 A aa 1

TuTasnumaiuiu 6 3u nuhviusetaranelurasavuia 0.5, 2.5 uaz 4.0 aaans neu
o a 8 dy [ 1 3 A A A == 1
g Nuaz U UFUAMBUTIUIY 30 W1 WSwamuanGenguenme 15 Insi)
v [
nanualndifesiuog 21 3.83£0.26 - 4.35:0.49x10° CFU/mL #HagannegniiiedAagnig

Y

1 A A d' g d’
UTUTLHI9 1.18+0.15 - 1.89+0.02x10* CFU/mL Iﬂﬂu’ﬂﬂ‘ﬂlﬁﬂ‘ﬂw’Uiuun%’i)‘ﬂ’ﬂﬁﬁ U

Q

aa o A Y ] o = A A
ane (P<0.05) ﬂﬂu’ll%ﬁ]ﬂﬂiiﬂiuﬂﬁ@@ﬂﬂ 3 UUIA LASUBUUIUTY 24 °])"JI§J\1 D36 IU NY
1

J 1 =3

A aa < (% [ [ .
HNavAUUIR 0.5, 2.5 L1aE 4.0 Haaang ﬂaumﬁ!,mmlmaz‘ﬁmm‘nmmmmﬁauﬂmmﬂﬁt ﬂﬁ

De

9 Y
wuluiinaeaa natife In1sduitleuve P. fluorescens, S. maltophilia, K. sedentarius,

b == ~ ~ ?:’ dy 9 [
B. cereus W0 & A. baumannii LLUﬂﬂLiﬂﬂWUNWﬂﬂQﬂiuuH%ﬂ laun P fluorescens
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1. Plate Count Agar (PCA) (Difco™ & BBL™ Manual, 2nd Edition)

Tryptone 5.0 N3N
Yeast Extract 2.5 N3N
Dextrose 1.0 n3u
Agar 15.0 n3U

o o o o o [ %’ < a aa g’;
MMIFI01113815931 PCA 31191 17 nFu Tusinau 1,000 Hadans 1nuazaie
1 g‘/ ) Y 9 o Y I ¥ [ g‘/ o X [ ¥
arunaunanua 11U ldanudousihldaunanazareihuilo@ertuainiiuiilyiasinye
9 = [ %l S Qy a ~ I ~
lundotlannuanleir 15 ouanon1s19tia gungil 121 esruaaidod Hunal 15 uid

a = S dy dy A dy
mqmwgmﬂmmﬂizmm 45-50 DAL aLF e madluomsiaeurendsiannye

2. Tryptic Soy Agar (TSA) (Difco™ & BBL™ Manual, 2nd Edition)

Pancreatic Digest of Casein 15.0 n3u
Enzymatic Digest of Soybean Meal 5.0 N3
Sodium Chloride 5.0 N3
Agar 15.0 n3u

o @ 0o o [ gol ) a aa gj
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3. Mueller Hinton Agar (MHA) (Difco™ & BBL™ Manual, 2nd Edition)

Beef extract power 2 n3u
Acid Digest of Casein 17.5 n3u
Soluble starch 1.5 N3
Agar 17 n3u
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YANATOU API test kit

Id 4 o

API test kit W30 bioMérieux’s API 11]13@ Test kit tNON133WUNUVARITOUNTHDIN

== = 4 = = ) 9 ]
LAZUUANLTYLNTUAVLS YT wami‘vmmumw’ammzmmﬂszmawamﬂgmmay‘amu
N4 Internet-based APTWEB™ lag API 6911910 Analytical Profile Index
%A API 20E

) LA & s A 4 .

APIL i@ 20E 11 1 YA test kit INDNITVIMUUUNLUANLTY 14296 Enterobacteriaceae
Usgneudleganadoudunil 20 siia
%A API NE

I o A A ' o <o .

API 20 NE Lﬂuﬂgﬂﬂﬂﬁ@ﬂiu mimuummwuﬂiuﬂqm non-fastidious, non-enteric

Gram-negative rods (8D A0 81919 U Pseudomonas, Acinetobacter, Flavobacterium, Moraxella,
3 Y X Y
Vibrio, Aeromonas 111uan) &a15znauaey 20 yanaaell
%@ API 50CH
IS =2 = o A 1 A
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U 4 a 25 v J 1
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1L uronic acids
¥ API Staph
Q
I = =\ 3 o A Yo o a A 1
Yo API Staph Lﬂuslgﬂmmmmmaﬂmmu 20 YA LW@i%%ﬂ‘ﬂHluﬂL!Uﬂﬂ!ﬁﬂﬂ@]N

Staphylococcus, Micrococcus 308 Kocuria
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1. 81582189919 (extender) Calaium Free Hank‘s Balance Salt Solution (Ca-free HBSS)

~ ad =) U ~ o dy
MTINTITASAIYAINITNITUDINYT WY (2546) TaaAsouans Agil

NaCl 8.89
KClI 0.44
Na,HPO,*2H,0 0.13
NaHCO, 0.39
KH,PO, 0.07
MgSO,+7H,0 0.22
Glucose 1.11
hindu 1,000
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U5u pH 1714 7.8 @28 1 N NaCl %50 1 N HCL fiuansazaienisu pH uda 13 1ua
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2. 1310 UMIIAANANIMT (Cryoprotectant) 18 11051916 Dimethyl sulfoxide (DMSO)
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Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
] 5 7527444444 1505488889 83.51 0.000
Error 12 216333333 18027778
Total 17 7743777778
Model Summary
S R-sq R-sq(adj) R-sq(pred)
424591 97.21% 96.04% 93.71%




Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

149

s N Mean Grouping
1.0 3 92667

2.0 3 75667

3.0 3 50167 C
4.0 3 43500 C
2.5 3 39333 C
0.5 3 38333

Means that do not share a letter are significantly different.

Tukey Simultaneous 95% Cls

Interval Plot of before vs s
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One-way ANOVA: size 0.5 versus day
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level A =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor | Levels Values

day 5 101,2,4,6

Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
day 4 0.551120 0.137780 398.83 0.000
Error 10 0.003455 0.000345

Total 14 0.554575




151

Model Summary
S R-sq R-sq(adj) R-sq(pred)

0.0185866 99.38% 99.13% 98.60%
Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

day N Mean Grouping

1 3 4.59467 A

0 3 4.5832 A

2 3 4.24460 B

6 3 4.1927

4 3 4.1661

Means that do not share a letter are significantly different.
Tukey Simultaneous 95% Cls

Interval Plot of size0.5 vs day

One-way ANOVA: size 2.5 versus day

Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level L =0.05

Equal variances were assumed for the analysis.




Factor Information

Factor | Levels

Values

day 5 0,1,2,4,6

Analysis of Variance
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Source DF Adj SS Adj MS F-Value P-Value
day 4 0.80273 0.200682 191.05 0.000
Error 10 0.01050 0.001050
Total 14 0.81323
Model Summary
S R-sq R-sq(adj) R-sq(pred)
0.0324105 98.71% 98.19% 97.09%




Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence
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day N Mean Grouping
1 3 4.6263 A
0 3 4.5944 A
4 3 4.2322 B
2 3 4.14753 B
6 3 4.0709

Means that do not share a letter are significantly different.
Tukey Simultaneous 95% Cls

Interval Plot of size2.5 vs day

One-way ANOVA: size 4.0 versus day

Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level A =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor | Levels Values

day 5 101,2,4,6




Analysis of Variance

154

Source DF Adj SS Adj MS F-Value P-Value
day 4 0.54206 0.135516 85.42 0.000
Error 10 0.01587 0.001587
Total 14 0.55793
Model Summary
S R-sq R-sq(adj) R-sq(pred)
0.0398315 97.16% 96.02% 93.60%
Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence
day Mean Grouping
0 4.6376 A
1 4.6026 A
2 4.27530 B
6 4.2291 B
4 42026 B

Means that do not share a letter are significantly different.

Tukey Simultaneous 95% Cls

Interval Plot of size 4.0 vs day




One-way ANOVA: day 0 versus s

Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level A =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor | Levels Values

s 3 0.5,2.5,4.0

Analysis of Variance
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Source DF Adj SS Adj MS F-Value P-Value
S 2 0.001621 0.000810 0.51 0.622
Error 6 0.009460 0.001577
Total 8 0.011080
Model Summary
S R-sq R-sq(adj) R-sq(pred)
0.0397063 14.63% 0.00% 0.00%




Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence
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s N Mean Grouping
2.5 3 4.6263 A
4.0 3 4.6026 A
0.5 3 4.59467 A

Means that do not share a letter are significantly different.
Tukey Simultaneous 95% Cls

Interval Plot of day0 vs s

One-way ANOVA: day 2 versus s

Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level A =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor | Levels Values

s 3 0.5,2.5,4.0




Analysis of Variance
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Source DF Adj SS Adj MS F-Value P-Value
s 2 0.026689 0.013344 120.65 0.000
Error 6 0.000664 0.000111
Total 8 0.027352
Model Summary
S R-sq R-sq(adj) R-sq(pred)
0.0105167 97.57% 96.77% 94.54%
Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence
s Mean Grouping
4.0 4.27530 A
0.5 4.24460 B
2.5 4.14753 C

Means that do not share a letter are significantly different.

Tukey Simultaneous 95% Cls

Interval Plot of day2 vs s




One-way ANOVA: day 4 versus s

Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level A =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor | Levels Values

s 3 0.5,2.5,4.0

Analysis of Variance
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Source DF Adj SS Adj MS F-Value P-Value
S 2 0.006590 0.003295 443 0.066
Error 6 0.004467 0.000744
Total 8 0.011057
Model Summary
S R-sq R-sq(adj) R-sq(pred)
0.0272851 59.60% 46.14% 9.11%




Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence
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s N Mean Grouping
2.5 3 4.2322 A
4.0 3 4.2026 A
0.5 3 4.1661 A

Means that do not share a letter are significantly different.
Tukey Simultaneous 95% Cls

Interval Plot of day4 vs s

One-way ANOVA: day 6 versus s

Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level A =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor | Levels Values

s 3 0.5,2.5,4.0




Analysis of Variance
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Source DF Adj SS Adj MS F-Value P-Value
s 2 0.04120 0.020599 11.71 0.008
Error 6 0.01056 0.001759
Total 8 0.05175
Model Summary
S R-sq R-sq(adj) R-sq(pred)
0.0419437 79.60% 72.81% 54.11%
Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence
s Mean Grouping
4.0 4.2291 A
0.5 4.1927 A
2.5 4.0709 B

Means that do not share a letter are significantly different.

Tukey Simultaneous 95% Cls

Interval Plot of day6 vs s




161

d' J Aaa a 4 A == 1 g
13190 29 ﬂ'lﬁ'f]ﬁﬂﬁ%ﬂﬂﬂﬂTﬁ?LﬂﬁWZﬁWﬁ1J3ll'lﬂ!LHJﬂ1’]!5ﬂﬂqulﬁﬂlﬂﬂjﬁ}ﬂﬁﬂ‘ﬂﬂﬁuﬂiu
¥ dy A T3 9 J ¥ &
Huyedarane mmmmmﬂﬂa@ﬂ?\lmgazm‘sﬂuwaaﬂmifgmmwmﬂ 0.5,2.5
a aa 3 o
Uae 4.0 Uaaang !ﬂﬂﬁﬂBTGlulluIﬂﬁLﬂulﬁﬂ’J (-196 mmmm%ﬁ) 32821381 180

Y

U

One-way ANOVA: day versus size 0.5

Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level A =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor | Levels Values

size 0.5 29 1300, 7800, 11100, 11300, 11400, 12100, 12200, 12300, 12700, 12800,

13100, 13400, 13700, 13900, 14000, 14100, 14300, 14400, 14500, 14700,

15100, 15200, 15500, 15700, 16200, 16600, 16700, 16800, 17100

Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
size 0.5 28 124600 4450 3.26 0.129
Error 4 5454 1364

Total 32 130054
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Model Summary
S R-sq R-sq(adj) R-sq(pred)
36.9273 95.81% 66.45% *
One-way ANOVA: day versus size 2.5
Method
Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level A =0.05
Equal variances were assumed for the analysis.
Factor Information
Factor | Levels Values
size 2.5 28 6900, 7600, 8000, 8700, 8900, 9250, 9600, 11300, 11500, 12300, 12700,

15300, 15700, 15800, 16200, 16300, 18400, 18500

12800, 12900, 13100, 13500, 13600, 14200, 14800, 14900, 15100, 15200,

Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
size 2.5 27 119201 4415 2.03 0.220
Error 5 10853 2171
Total 32 130054
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Model Summary
S R-sq R-sq(adj) R-sq(pred)
46.5900 91.65% 46.59% *
One-way ANOVA: day versus size 4.0
Method
Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level A =0.05
Equal variances were assumed for the analysis.
Factor Information
Factor | Levels Values
size 29 8700, 10700, 11800, 12200, 12250, 12300, 12600, 12800, 12900, 13000,
4.0 13100, 13700, 13900, 14000, 14200, 14800, 14900, 15000, 16400, 16500,
16800, 17100, 17200, 17300, 17900, 18100, 18200, 18300, 27900

Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
size 4.0 28 107254 3830 0.67 0.768
Error 4 22800 5700

Total 32 130054
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Model Summary
S R-sq R-sq(adj) R-sq(pred)
75.4992 82.47% 0.00% *
One-way ANOVA: before versus size
Method
Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level A =0.05
Equal variances were assumed for the analysis.
Factor Information
Factor | Levels Values
size 3 0.5,2.5,4.0
Analysis of Variance
Source DF Adj SS Adj MS F-Value P-Value
size 2 2535556 1267778 0.34 0.726
Error 6 22473333 3745556

Total 8 25008889
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Model Summary
S R-sq R-sq(adj) R-sq(pred)
1935.34 10.14% 0.00% 0.00%
One-way ANOVA: 30 min versus size
Method
Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level A =0.05
Equal variances were assumed for the analysis.
Factor Information
Factor | Levels Values
size 3 0.5,2.5,4.0
Analysis of Variance
Source DF Adj SS Adj MS F-Value P-Value
size 2 23635556 11817778 5.41 0.045
Error 6 13113333 2185556

Total 8 36748889
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Model Summary
S R-sq R-sq(adj) R-sq(pred)

1478.36 64.32% 52.42% 19.71%
Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

size N Mean Grouping

0.5 3 16700 A

2.5 3 13367 A

4.0 3 13167 A

Means that do not share a letter are significantly different.
Tukey Simultaneous 95% Cls

Interval Plot of 30 min vs size

One-way ANOVA: day 1 versus size
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level o =0.05

Equal variances were assumed for the analysis.




Factor Information

Factor | Levels Values

size 3 0.5,2.5,4.0

Analysis of Variance

167

Source DF Adj SS Adj MS F-Value P-Value
size 2 117926667 58963333 1.42 0.313
Error 6 249673333 41612222
Total 8 367600000
Model Summary
S R-sq R-sq(adj) R-sq(pred)
6450.75 32.08% 9.44% 0.00%

One-way ANOVA: day 7 versus size

Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level o =0.05

Equal variances were assumed for the analysis.




Factor Information

Factor | Levels

Values

size 3

0.5,2.5,4.0

Analysis of Variance

168

Source DF Adj SS Adj MS F-Value P-Value
size 2 21905000 10952500 67.75 0.000
Error 6 970000 161667
Total 8 22875000
Model Summary
S R-sq R-sq(adj) R-sq(pred)
402.078 95.76% 94.35% 90.46%

Means

size N Mean StDev 95% CI

0.5 3 12800 600 (12232, 13368)

2.5 3 9250 350 (8682, 9818)

4.0 3 12250.0 50.0 (11682.0, 12818.0)

Pooled StDev = 402.078
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Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

size N Mean Grouping

0.5 3 12800 A

4.0 3 12250.0 A

2.5 3 9250 B

Means that do not share a letter are significantly different.
Tukey Simultaneous 95% Cls

Interval Plot of day 7 vs size

One-way ANOVA: day 15 versus size

Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level A =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor | Levels Values

size 3 0.5,2.5,4.0




Analysis of Variance
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Source DF Adj SS Adj MS F-Value P-Value
size 2 4915556 2457778 0.91 0.453
Error 6 16273333 2712222
Total 8 21188889
Model Summary
S R-sq R-sq(adj) R-sq(pred)
1646.88 23.20% 0.00% 0.00%

One-way ANOVA: day 30 versus size

Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level A =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor | Levels Values

size 3 0.5,2.5,4.0




Analysis of Variance
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Source DF Adj SS Adj MS F-Value P-Value
size 2 8068889 4034444 2.87 0.133
Error 6 8426667 1404444
Total 8 16495556
Model Summary
S R-sq R-sq(adj) R-sq(pred)
1185.09 48.92% 31.89% 0.00%

One-way ANOVA: day 60 versus size

Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level A =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor | Levels Values

size 3 0.5,2.5,4.0




Analysis of Variance
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Source DF Adj SS Adj MS F-Value P-Value
size 2 24802222 12401111 14.63 0.005
Error 6 5086667 847778
Total 8 29888889
Model Summary
S R-sq R-sq(adj) R-sq(pred)
920.748 82.98% 77.31% 61.71%
Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence
size Mean Grouping
4.0 16100 A
2.5 14733 A
0.5 12100 B

Means that do not share a letter are significantly different.

Tukey Simultaneous 95% Cls

Interval Plot of day 60 vs size
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One-way ANOVA: day 90 versus size
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level A =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor | Levels Values

size 3 0.5,2.5,4.0

Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
size 2 52260000 26130000 96.78 0.000
Error 6 1620000 270000
Total 8 53880000
Model Summary
S R-sq R-sq(adj) R-sq(pred)
519.615 96.99% 95.99% 93.23%




Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence
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size N Mean Grouping
4.0 3 18200.0 A

0.5 3 15100 B

2.5 3 12300

Means that do not share a letter are significantly different.
Tukey Simultaneous 95% Cls

Interval Plot of day 90 vs size

One-way ANOVA: day 120 versus size

Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level A =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor | Levels Values

size 3 0.5,2.5,4.0




Analysis of Variance
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Source DF Adj SS Adj MS F-Value P-Value
size 2 10722222 5361111 4.54 0.063
Error 6 7080000 1180000
Total 8 17802222
Model Summary
S R-sq R-sq(adj) R-sq(pred)
1086.28 60.23% 46.97% 10.52%

One-way ANOVA: day 150 versus size

Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level A =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor | Levels Values

size 3 0.5,2.5,4.0




Analysis of Variance
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Source DF Adj SS Adj MS F-Value P-Value
size 2 31206667 15603333 0.86 0.471
Error 6 109353333 18225556
Total 8 140560000
Model Summary
S R-sq R-sq(adj) R-sq(pred)
4269.14 22.20% 0.00% 0.00%

One-way ANOVA: day 180 versus size

Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level A =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor | Levels Values

size 3 0.5,2.5,4.0




Analysis of Variance
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Source DF Adj SS Adj MS F-Value P-Value
size 2 154482222 77241111 295.82 0.000
Error 6 1566667 261111
Total 8 156048889
Model Summary
S R-sq R-sq(adj) R-sq(pred)

510.990 99.00% 98.66% 97.74%
Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence

size Mean Grouping

4.0 17200.0 A

0.5 14933 B

2.5 7500 C

Means that do not share a letter are significantly different.

Tukey Simultaneous 95% Cls

Interval Plot of day 180 vs size
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One-way ANOVA: -20 0.5 versus day
Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level A =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor | Levels Values

day 8 0,1,7,14,21, 28, 60, 90

Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
day 7 108259063 15465580 26.13 0.000
Error 16 9468333 591771

Total 23 117727396
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Model Summary
S R-sq R-sq(adj) R-sq(pred)
769.266 91.96% 88.44% 81.90%

Grouping Information Using the Tukey Method and 95% Confidence

day N Mean Grouping
60 3 11550 A
7 3 8850 B
0 3 8550 B
14 3 7100 B C
21 3 6300 C D
1 3 5800 C D
28 3 5133 C D
90 3 4833 D

Means that do not share a letter are significantly different.

Tukey Simultaneous 95% Cls

Interval Plot of -20 0.5 vs day




One-way ANOVA: -80 0.5 versus day
Method

Null hypothesis

Alternative hypothesis Not all means are equal

Significance level A =0.05

Equal variances were assumed for the analysis.

Factor Information

All means are equal

Factor | Levels Values

0,1,7,14,21, 28, 60, 90

Analysis of Variance

180

Source DF Adj SS Adj MS F-Value P-Value
day 7 81034896 11576414 23.08 0.000
Error 16 8025000 501563
Total 23 89059896
Model Summary
S R-sq R-sq(adj) R-sq(pred)
708.211 90.99% 87.05% 79.73%




Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence
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day N Mean Grouping
14 3 10400 A
7 3 9733 A B
60 3 9267 A B
1 3 8600 A B C
90 3 8200 B C
21 3 7150 C
28 3 5900 E
0 3 4667 E

Means that do not share a letter are significantly different.

Tukey Simultaneous 95% Cls

Interval Plot of -80 0.5 vs day




One-way ANOVA: -196 0.5 versus day

Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level A =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor | Levels Values

day 8 0,1,7,14,21, 28, 60, 90

Analysis of Variance

182

Source DF Adj SS Adj MS F-Value P-Value
day 7 52206250 7458036 11.24 0.000
Error 16 10613333 663333
Total 23 62819583
Model Summary
S R-sq R-sq(adj) R-sq(pred)
814.453 83.11% 75.71% 61.99%




Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence
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day N Mean Grouping
21 3 9033 A
14 3 8200 A B
60 3 7800 A B C
7 3 6667 B C
0 3 6333 B C
1 3 6300 B C
90 3 5567 C
28 3 4067

Means that do not share a letter are significantly different.

Tukey Simultaneous 95% Cls

Interval Plot of -196 0.5 vs day

One-way ANOVA: -20 2.5 versus day

Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level 0 =0.05

Equal variances were assumed for the analysis.




Factor Information

Factor | Levels Values

day 8 0,1,7,14,21, 28, 60, 90

Analysis of Variance

184

Source DF Adj SS Adj MS F-Value P-Value
day 7 60093691 8584813 30.30 0.000
Error 16 4533783 283361
Total 23 64627474
Model Summary
S R-sq R-sq(adj) R-sq(pred)
532.317 92.98% 89.92% 84.22%




Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

185

day N Mean Grouping

1 3 8300

21 3 7333 B

14 3 7233 B

90 3 6767 B

7 3 6567 B

60 3 6533 B

28 3 4700 C

0 3 2955.00 D

Means that do not share a letter are significantly different.

Tukey Simultaneous 95% Cls

Interval Plot of -20 2.5 vs day

One-way ANOVA: -80 2.5 versus day

Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level 0 =0.05

Equal variances were assumed for the analysis.
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Factor Information

Factor | Levels Values

day 8 0,1,7,14,21, 28, 60, 90

Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
day 7 203809896 29115699 51.45 0.000
Error 16 9055000 565938
Total 23 212864896
Model Summary

S R-sq R-sq(adj) R-sq(pred)

752.288 95.75% 93.89% 90.43%




Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

187

day N Mean Grouping
90 3 12350 A
1 3 10450 A
7 3 10333 A
14 3 8100
60 3 6667
21 3 5950
28 3 5567
0 3 2900

Means that do not share a letter are significantly different.

Tukey Simultaneous 95% Cls

Interval Plot of -80 2.5 vs day

One-way ANOVA: -196 2.5 versus day

Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level 0 =0.05

Equal variances were assumed for the analysis.




Factor Information

Factor

Levels

Values

day

0,1,7,14,21, 28, 60, 90

Analysis of Variance

188

Source DF Adj SS Adj MS F-Value P-Value
day 7 155676250 22239464 20.38 0.000
Error 16 17460000 1091250
Total 23 173136250
Model Summary
S R-sq R-sq(adj) R-sq(pred)
1044.63 89.92% 85.50% 77.31%




Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

189

day N Mean Grouping
90 3 13900 A
21 3 8833 B
14 3 8733 B
1 3 7600 B
7 3 7533 B
60 3 7367 B
0 3 6867 B
28 3 4267

Means that do not share a letter are significantly different.

Tukey Simultaneous 95% Cls

Interval Plot of -196 2.5 vs day

One-way ANOVA: -20 4.0 versus day

Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level 0 =0.05

Equal variances were assumed for the analysis.




Factor Information

Factor | Levels Values

day 8 0,1,7,14,21, 28, 60, 90

Analysis of Variance

190

Source DF Adj SS Adj MS F-Value P-Value
day 7 73896250 10556607 7.18 0.001
Error 16 23513333 1469583
Total 23 97409583
Model Summary
S R-sq R-sq(adj) R-sq(pred)
1212.26 75.86% 65.30% 45.69%




Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

191

day N Mean Grouping
60 3 9600
0 3 8133
90 3 7167
1 3 7100
14 3 6933
21 3 6533
28 3 4167
7 3 4000

Means that do not share a letter are significantly different.

Tukey Simultaneous 95% Cls

Interval Plot of -20 4.0 vs day

One-way ANOVA: -80 4.0 versus day

Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level 0 =0.05

Equal variances were assumed for the analysis.




Factor Information

Factor | Levels Values

day 8 0,1,7,14,21, 28, 60, 90

Analysis of Variance

192

Source DF Adj SS Adj MS F-Value P-Value
day 7 69776562 9968080 29.84 0.000
Error 16 5345000 334063
Total 23 75121562
Model Summary
S R-sq R-sq(adj) R-sq(pred)
577.981 92.88% 89.77% 83.99%




Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

193

day N Mean Grouping

90 3 11450

21 3 8233 B

14 3 8200 B

60 3 7133 B C
1 3 6500 C
0 3 6500 C
7 3 6233 C
28 3 5800 C

Means that do not share a letter are significantly different.

Tukey Simultaneous 95% Cls

Interval Plot of -80 4.0 vs day

One-way ANOVA: -196 4.0 versus day

Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level 0 =0.05

Equal variances were assumed for the analysis.




Factor Information

Factor | Levels Values

day 8 0,1,7,14,21, 28, 60, 90

Analysis of Variance

194

Source DF Adj SS Adj MS F-Value P-Value
day 7 36702396 5243199 17.22 0.000
Error 16 4871667 304479
Total 23 41574063
Model Summary
S R-sq R-sq(adj) R-sq(pred)
551.796 88.28% 83.16% 73.63%
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Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

day N Mean Grouping
90 3 9750.0 A
60 3 8600 A B
0 3 7300 B C
7 3 7200 B C
21 3 7067 B C
14 3 7033 C
1 3 6867 C
28 3 5233 D

Means that do not share a letter are significantly different.

Tukey Simultaneous 95% Cls

Interval Plot of -196 4.0 vs day
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General Linear Model: tt versus temp, day, size

Method

Factor coding (-1, 0, +1)

Factor Information

Factor Type Levels Values
temp Fixed 3 -196, -80, -20
day Fixed 8 0,1,7, 14,21, 28, 60, 90

size

Fixed 3 0.5,2.5,4.0




Analysis of Variance
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Source DF Adj SS Adj MS F-Value P-Value
temp 2 37707609 18853804 5.72 0.004
day 7 297963137 42566162 12.92 0.000
size 2 1652122 826061 0.25 0.778

Error 204 672150471 3294855
Lack-of-Fit 60 579265021 9654417 14.97 0.000
Pure Error 144 92885450 645038

Total 215 1009473339

Model Summary

S R-sq R-sq(adj) R-sq(pred)
1815.17 33.42% 29.83% 25.35%
interaction

General Linear Model: tt versus temp, day, size

Method
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Factor coding (-1, 0, +1)

Factor Information

Factor | Type | Levels Values

temp | Fixed 3 -196, -80, -20

day Fixed 8 0,1,7,14,21, 28, 60, 90

size Fixed 3 0.5,2.5,4.0

Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
temp 2 37707609 18853804 29.23 0.000
day 7 297963137 42566162 65.99 0.000
size 2 1652122 826061 1.28 0.281
temp*day 14 170817704 12201265 18.92 0.000
temp*size 4 35772905 8943226 13.86 0.000
day*size 14 250964024 17926002 27.79 0.000
temp*day*size 28 121710388 4346800 6.74 0.000

Error 144 92885450 645038

Total 215 1009473339




Model Summary

199

R-sq

R-sq(adj)

R-sq(pred)

803.142

90.80%

86.26%

79.30%

Analysis of covariance

General Linear Model: tt versus size, temp, day

Method

Factor coding (-1, 0, +1)

Factor Information

Factor | Type | Levels Values
temp | Fixed 3 -196, -80, -20
day Fixed 8 0,1,7,14,21, 28, 60, 90




Analysis of Variance
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Source DF Adj SS Adj MS F-Value P-Value
size*temp 2 36615766 18307883 5.93 0.003
size*day 7 267679832 38239976 12.39 0.000
size*temp*day 14 112427031 8030502 2.60 0.002

Error 192 592750709 3087243
Lack-of-Fit 48 499865259 10413860 16.14 0.000
Pure Error 144 92885450 645038

Total 215 1009473339

Model Summary

S R-sq R-sq(adj) R-sq(pred)
1757.06 41.28% 34.25% 28.56%




Multiple linear regression

Regression Analysis: tt versus day, temp

Stepwise Selection of Terms

(X to enter = 0.05, (X to remove = 0.05

Analysis of Variance

201

Source DF Adj SS Adj MS F-Value P-Value
Regression 3 9810447669 3270149223 253.21 0.000
day 1 1948116423 1948116423 150.85 0.000
temp 1 3423562066 3423562066 265.09 0.000
day*temp 1 608566483 608566483 47.12 0.000
Error 213 2750801356 12914560
Lack-of-Fit 69 2657915906 38520520 59.72 0.000
Pure Error 144 92885450 645038
Total 216 12561249025
Model Summary
S R-sq R-sq(adj) R-sq(pred)
3593.68 78.10% 77.79% 77.60%




Analysis of Variance

202

Source DF Adj SS Adj MS F-Value P-Value
Regression 3 7275487317 2425162439 97.73 0.000
day*size 1 1395924106 1395924106 56.25 0.000
temp*size 1 2351621696 2351621696 94.76 0.000
day*temp*size 1 354153293 354153293 14.27 0.000
Error 213 5285761708 24815783
Lack-of-Fit 69 5192876258 75259076 116.67 0.000
Pure Error 144 92885450 645038
Total 216 12561249025
Model Summary
S R-sq R-sq(adj) R-sq(pred)
4981.54 57.92% 57.33% 57.19%
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MW 36 wanu rea15URTINLV0N K. sedentarius (KSi03) A1835 disk diffusion
sfo laded1sdfdiug, R ﬁyad@msﬂﬁ%uz, Penicillin (P), Gentamicin (CN),
Amikacin (AK), Tobramycin (TOB), Erythromycin (E), Ciprofloxacin (CIP),
Norfloxacin (NOR), Ofloxacin (OFX), Nitrofurantoin (F), Clindamycin (DA),
Tetracycline (TE), Trimethoprim-sulfamethoxazole (SXT), Chloramphenicol (C) & 8 &

Azithromycin (AZM)



256

MW 37 wanw Ao a15URTIUL BN B. cereus (BSiO) R8T disk diffusion
A 1 Aag A 1 Aad A dy 1 as
s Ao haoesUfFiug, 180 T wnandeasd§iiug, R As AvdodsUfdiue,
Penicillin  (P), Clindamycin (DA), Tobramycin (TOB), Ciprofloxacin (CIP),
Erythromycin (E), Amikacin (AK), Norfloxacin (NOR), Gentamicin (CN),
Nitrofurantoin (F), Tetracycline (TE), Trimethoprim-sulfamethoxazole (SXT), Ofloxacin

(OFX), Chloramphenicol (C) it8g Azithromycin (AZM)



257

MW 38 wanu rea15URTIULRN B. cereus (BSi02) AT disk diffusion
A 1 Aas A 1 Aad A dy 1 as
s A haosUfFiug, 180 T wnandeasd§iue, R As AvaodsUfdiue,
Penicillin  (P), Clindamycin (DA), Tobramycin (TOB), Ciprofloxacin (CIP),
Erythromycin (E), Amikacin (AK), Norfloxacin (NOR), Gentamicin (CN),
Nitrofurantoin (F), Tetracycline (TE), Trimethoprim-sulfamethoxazole (SXT), Ofloxacin

(OFX), Chloramphenicol (C) it8g Azithromycin (AZM)



258

mw 39 wanw aea 15U TIu e B. cereus (BSi03) 1873 disk diffusion

s Ao TdedslfFiue, 1ae Tihunandedsl§iiug, R Ao ée@iamiﬂﬁ%uz,
Penicillin  (P), Clindamycin (DA), Tobramycin (TOB), Ciprofloxacin (CIP),
Erythromycin (E), Amikacin (AK), Norfloxacin (NOR), Gentamicin (CN),
Nitrofurantoin (F), Tetracycline (TE), Trimethoprim-sulfamethoxazole (SXT), Ofloxacin

(OFX), Chloramphenicol (C) tta1¢ Azithromycin (AZM)



259

mw 40 nanu laeeasU§Fuzues P. aeruginosa (PA test) #2075 disk diffusion
sfao lhdaeaisil f] ¥IUL , Cefepime (FEP), Aztreonam (ATM), Meropenem (MEM),

Gentamicin (CN), Amikacin (AK), Tobramycin (TOB) tta2 Ciprofloxacin (CIP)

M 41 wanu rea15URFIuZ e P. fluorescens (PF) A183% disk diffusion
Sde laeaisil f] Fruy , Cefepime (FEP), Aztreonam (ATM), Meropenem (MEM),

Gentamicin (CN), Amikacin (AK), Tobramycin (TOB) tta2 Ciprofloxacin (CIP)



260

w42 wanu laeea1sU§Fauzues P. putida (PPiol) #2075 disk diffusion
sfao lhaeaisil f] ¥Iue , Cefepime (FEP), Aztreonam (ATM), Meropenem (MEM),

Gentamicin (CN), Amikacin (AK), Tobramycin (TOB) (182 Ciprofloxacin (CIP)

w43 wanw aea 15U T V03 P. putida (PPio2) #1675 disk diffusion
s fin Tdoa ﬁﬂﬁ%auz, Cefepime (FEP), Aztreonam (ATM), Meropenem (MEM),

Gentamicin (CN), Amikacin (AK), Tobramycin (TOB) t8& Ciprofloxacin (CIP)



261

M 44 wanw aea151URFIuEV0 P. oryzikabitans (PO) #1071 disk diffusion

sde leoaisi f] ¥Iue , Cefepime (FEP), Aztreonam (ATM), Meropenem (MEM),

Gentamicin (CN), Amikacin (AK), Tobramycin (TOB) s8¢ Ciprofloxacin (CIP)

MW 45 wanw 1eea 15TV S. maliophilia (SMi01) A383% disk diffusion

9
s Ao hasasliaug, 1Ae Tihunandeasd)iiuz, R Ao Aoded1slfiue,
Piperacillin (PRL), Ceftazidime (CAZ), Gentamicin (CN), Ciprofloxacin (CIP), Cefepime
(FEP), Amikacin (AK), Aztreonam (ATM), Ofloxacin (OFX), Meropenem (MEM) (L8 &

Norfloxacin (NOR)



262

M 46 wanw haea151URTIuzv0 S, maltophilia (SMi02) #2635 disk diffusion

A 1 Aag A 1 Aad A dy 1 an
s e haosUfFiug, 180 I wnanaeasd§iivue, R As AvdodsUfziue,
Piperacillin (PRL), Ceftazidime (CAZ), Gentamicin (CN), Ciprofloxacin (CIP),
Cefepime (FEP), Amikacin (AK), Aztreonam (ATM), Ofloxacin (OFX), Meropenem

(MEM) tta% Norfloxacin (NOR)

M 47 wanu aea15UTINLV03 S, maltophilia (SMi03) A183% disk diffusion

A 1 Aas A 1 ad A dy 1 ag
s Ao TdedslfFiueg, 1ae Tihunandedsl§iug, R Ao dedod1sliug,
Piperacillin (PRL), Ceftazidime (CAZ), Gentamicin (CN), Ciprofloxacin (CIP),
Cefepime (FEP), Amikacin (AK), Aztreonam (ATM), Ofloxacin (OFX), Meropenem

(MEM) t1ag Norfloxacin (NOR)



263

MW 48 wan 2w 1eea15UTINL V0 4. baumannii (ABiO1) @835 disk diffusion
sfe Taea1slgFiug, 1a0 11l unarsaed1sd §Faue, Piperacillin (PRL),
Ceftazidime (CAZ), Cefepime (CFP), Piperacillin-tazobactam (TZP), Meropenem
(MEM), Gentamicin (CN), Amikacin (AK), Tobramycin (TOB), Ciprofloxacin (CIP),

Tetracycline (TE) t4ag Trimethoprim-sulfamethoxazole (SXT)



264

M 49 wanu laeeasU§Fauz o9 A. baumannii (ABi02) 2833 disk diffusion

sfe laea1slgFiug, 1ae T unarsdears§Fius, Piperacillin (PRL),
Ceftazidime (CAZ), Cefepime (CFP), Piperacillin-tazobactam (TZP), Meropenem
(MEM), Gentamicin (CN), Amikacin (AK), Tobramycin (TOB), Ciprofloxacin (CIP),

Tetracycline (TE) t4ag Trimethoprim-sulfamethoxazole (SXT)



265

mw 50 nanu leeasURFIuz e 4. baumannii (ABi03) 41833 disk diffusion
sfae laea1slgFiug, 1ae Tl unarsdearsd§Fius, Piperacillin (PRL),
Ceftazidime (CAZ), Cefepime (CFP), Piperacillin-tazobactam (TZP), Meropenem
(MEM), Gentamicin (CN), Amikacin (AK), Tobramycin (TOB), Ciprofloxacin (CIP),

Tetracycline (TE) 1481 Trimethoprim-sulfamethoxazole (SXT)
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