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Effect of Chitosan Solutions on Inhibition of Escherichia coli and Salmonella sp.
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Abstract

There is an increasing demand for consumption of fresh fruit and vegetables. These may be associated
with risks of foodborne disease. It have been reported that foodborne pathogen consist mostly of Escherichia coli
and Salmonella sp. were detected in fresh fruit and vegetables. Therefore, this research investigates the effect of
chitosan coating at concentrations of 0 (control), 0.5, 1.0 and 1.5% on the inhibition of Escherichia coli and
Salmonella sp. (in vitro study). Cocktail suspensions of microorganisms were prepared at a concentration of 10°
CFU/ml. Each microorganism suspensions were spread on a surface of Eosin Methylene Blue agar and Xylose
Lysine Deoxycholate agar, respectively. Agars were allowed to dry. A 10 pl of chitosan coating at each
concentration was added on a filter paper disc, which placed onto a surface of each agar. The petri dishes were
incubated at 35+2°C for 48+3 hr. Inhibition zone of filter paper disc were measured. Chitosan coating of 0.5% was
the best concentration to inhibit Escherichia coli and Salmonella sp., followed by 1.0, 1.5 and 0%, respectively.
Inhibition diameter of Escherichia coli were 10.11, 7.41, 3.24 and 0 mm, whereas, inhibition diameter of
Salmonella sp. were 4.75, 3.25, 2.0 and 0 mm, respectively.
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1laq ”u@u?‘llnﬂﬁummu‘l@u?‘ﬁmﬁmmzmiﬁmLﬁmmn%u femaalnadnuazualfianiils: lamidegqunm
wignarielsfifapnandessienisldiuqaurisdnielse TnaannzuuafiGuanaiusg Escherichia coli waz Salmonella sp.
feduqawiditinanunpmanuunnludnuazkalfiaaaiasia (Ramos et al., 2013; Olaimat and Holley, 2012)
Uszmlnaieszauiymnisdeeeniisinanldsminedmannsssmald w2548 Tneiannziledely
amhealsmalunguauninglsd  Taensunisdnsinelszma (2550)  1deentsznialusiaiaanipuunsn e
ﬁwumiﬁﬁﬂ@m‘ﬁ'@i\m@ﬂiﬂﬁqﬁﬁumﬂﬂ”\iﬂixmm‘LuwquTiﬂﬁuLﬂuauﬁwﬁﬁmﬁmimq%@mﬁuﬁﬁ Escherichia
coli Uaz Salmonella sp. ﬁqﬁumﬂﬂiﬂa:ﬂ@umiqaﬁ@zﬁmﬂﬂB‘Immxmvl.ﬁmmmmmﬂmﬁu fdn sibediudeniasey
vedudaneugsnanld derdreutlatiymidesdlugunnanlaeaieanqduridelsaiudnuazaaliian
favdseenludmiedinamsinadsamdly v lddasandymluiunsinfumianisiuazaeannsidesulii
guslne

IaTna1u (poly-(o- 1/4)-2-amino-2-deoxy-D-glucopyranose) Lﬂu@uwuﬁm@\ﬂmmmﬂmmnmvmummﬂﬁﬂ
BIUNINLA muumiumiﬂummimmmmﬂ@umﬂ (Dutta et al., 2009) mmimuiﬂmqu (Li et al., 1992) ting
aaeldmnsssnand liiduiwsianywed uazisnangn mquumuﬂmmim‘immmhmximuﬂumﬂma‘gﬂ@qmiu,@:
NARMNAN AT EAT mmmﬁ%ﬁiéﬁnmL'ﬁ'mﬁ‘uauﬁﬁmmim‘ﬂwmwii@miﬁuéﬁﬂﬁuﬁﬁ i1 31 A8 wazuLANEY
unsrila Taenudnlalnguanansndudegaunadanmglsaite (Hirano and Nagao, 1989) uazqawvidiinalfiialss
TEUUNNLAURIMT (Rabea et al., 2003) %'muﬁmumiﬁugﬁauﬁﬂ'@:ﬁmﬁuﬁ’ﬁum@‘lmLzmqm (Molecular weight;
Mw) gaqlaTnauiild ‘Emﬂﬁqmilﬁw%mmmmaiuLaqmmimiwmuﬁm@r;ifamiLﬁmmﬁmumiﬁu&mm’%mmm
qauYise %qﬁ'%u@gﬁmﬁmLL@:mm‘Q’uﬁmmqauﬁﬂ“ (Kong et al., 2010) wAflseudnAaansnsn st
qAWYATLNeanewg iU Escherichia coli waz Bacillus subtilis lsduagjfusalnanavedlalneuiild (Tiknonov et
al., 2006) u@ﬂmnﬁfﬁﬁmmmfhmmmmmmmiﬂimmﬁlﬁumiﬁu5\1mm’?ﬁymm'ﬁuﬁﬁﬁﬁu@g@mq:mi
L@?mﬂa%ﬁuﬁﬁﬁéf@qmiﬁué@ i anasiiureamanviseveauds (Kong et al., 2010) agelsfina snimsinle
el Mfundananisnisinemsazfiaalfludnunzasansnbents fafuemAteilfsauladneusaedlaom
7ila low molecular weight (LWC) mmummwmumﬂ mmiﬂummmsm‘um@@umﬂmwuﬁ Escherichia coli
WAy Salmonella sp. wmmuumummmmmm (solid state)

ainsaluazignig

1. mawsanasazatglalnauuazqaunsd

sAfeE ¥ anslaTnavusiia low molecular weight chitosan (Sigma-Aldrich, China) Inaisianasazanala
Tngufissdupnudududesas 0 (control: NIALETANWNGYW 0.1 THan%), 0.5, 1.0 waz 1.5 TunsanedAnANNENdL
0.1 Wang dwFuniawisanqduniae Escherichia coli wa Salmonella sp. ﬁﬂmﬂLWﬂngmmaﬁaﬁuﬁﬁmuﬁ%mmm
NIRNE Uaz timwﬁm (2553) Tael subculture a4lU4@1%19 nutrient broth ﬁu‘ﬁ'@mmﬁ 35+2 aATaLdyg (unan
24+3 daluq @Wﬂuu@’]\ilfﬁ@@LL@.VL@@@NL"IJ@@@@HV]?EIWJ?;I sterile peptone water Anudnduianas 0.1 Tnemreaw
cocktail suspension mﬂﬂ@@umﬂwmwmmu 10 CFU/MI udainne L@m@@ummmmmmwuﬂmﬂm@il cocktail
suspension m@w@um‘ﬂmuuwmmmma‘mmLﬁm Eosin Methylene Blue (EMB) agar AT LQEN Escherichia
coli LL@"'@’]W@L@WL% Xylose Lysme Deoxycholate (XLD) agar (Himedia Laboratories Pvt. Ltd., India) &1%5u
WNZIREN Salmonella sp. iaanntiulaee liRauinenae s Bt LLmuﬂmmmwmsﬂﬁ‘iwmuwmmLmuwmﬂ
ﬂ?‘mm 10 "Lu‘lﬁm@m [ filter paper dISC (Whatman No.2, England) mummumumummq 6 AadLuAT NeuNg
sinFaudn snmq@ﬂuumummmmmwm mmummmmLmﬂiﬂuum@muﬂu 35+2 agAmadea (unan 48+3
Falus mﬂuumqmmmmmmimmmm:mﬂiﬂiwmummiﬂummmwmm@gmumﬂmiﬂ
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0.5% 1.0%

Chitosan concentrations

Figure 1 Inhibition zone of 0, 0.5, 1.0 and 1.5% LWC chitosan on Escherichia coli (up) and Salmonella sp.

(down) growth on agar surfaces. Petri dishes were incubated at 35+2°C for 48+3 hr.
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Table 1 Inhibition diameter (mm) of LWC chitosan solutions at 0, 0.5, 1.0 and 1.5% against Escherichia coli and

Salmonella sp.

Inhibition diameter* (mm)

Chitosan concentrations (%)

Escherichia coli Salmonella sp.
0 0 0
0.5 10.11°+0.31 4.75°+0.23
1.0 7.41°+0.09 3.25°+0.08
1.5 3.24°+0.17 2.00°+0.10

* Data having a same letter within each microbial species are not significantly different (0<0.05).
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