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ABSTRACT

The antimicrobial properties of chitosan against food spoilage bacteria were
investigated in order to assess the potential of using this natural product as a food
preservative by decreasing the contamination of some food-borne microorganisms,
The results from in vitro study showed that chitosan markedly inhibited the growth of
some food spoilage bacteria tested. Micrococcus luteus was the most sensitive
bacteria, followed by Bacillus cereus, Enterobacter aerogenes and Escherichia coli.
The minimal inhibitory concentration (MIC) was defined as the lowest concentration
of chitosan required to completely inhibit the bacterial growth after incubation for 24
hr, The MIC value was varied between 0.04 to 0.06% (wiv) for these four studied
bacteria. The growth of Lactobacillus plantarum, Pseudomonas fluorescens and
Serratia marcescen could not be completely inhibited after applying a concentration
of chitosan as high as 0.08% (w/v). The effect of chitosan molecular weights on the
chitosan ability to inhibit microorganisms were compared between & low molecular
weight chitosan (150,000 Da) and a medium molecular weight chitosan (400,000 Da).
The results showed that the activity of these chitosans were significantly different
(p<0.05) for Enterobacter aerogenes and Escherichia coli at chitosan concentrations
of 0.02% and 0.04% (wiv).




A study about the antimicrobial activity of chitosan in a mixed culture of M
luteus and B, cereus showed that chitosan had a great effect on M. luteus but it had a
less effect on B. cereus, when the results were compared to the control.

A correlation between the antimicrobial activity of chitosan and pH was
investigated. The antibacterial activity of chitosan showed a great effect on M Juteus
at pH 5.0, 5.5 and 6.0, but its growth was reduced at low pH value of 4.0 and 4.5 even
in the absence of chitosan. For B. cereus, the cell growth was reduced at pH 4.0, 4.5
and 5.5 and the growth rate was delayed in the lag and log phases at pH 5.5 and 6.0 in
the presence of chitosan. The effect of temperature on the antibacterial activity of
chitosan against M. lureus and B. cereus was shown that chitosan had no difference in
its inhibifory effect against the two organisms at two tested temperature (25 and
37°C).

The effect of cell population of microorganisms on the antimicrobial activity of
chitosan was also observed for M. Juteus and B. cereus. The result showed that
chitosan had no antimicrobial activity when the initial microbial populations were
more than 9.1x10° and 6.2x10° CFU/ml for the M. luteus and B. cereus, respectively.

A study about the antimicrobial activity of chitosan on some microorganisms in
the minced pork was also investigated. The cell numbers of aerobic bacteria and lactic
acid bacteria were reduced about 0.5 to 1.0 log CFU/g during 10 days storage at 4°C.
The antimicrobial activity of chitosan on these two target organisms with a final
concentration of 0,05% (w/v) is better than 0.025% (w/v) during storage. Moreover,
Salmonella—Shigella spp. and E. coli in the minced pork were completely inhibited by
both chitosan mnnentra‘tioﬁs after 2 days storage at 4°C.




#m?aﬁnmﬂﬂui wavedlnTaaudsnys ﬁﬁuﬁ{ﬂﬂﬁmmnﬁu
Al A G wnae
13wen Tnenmansumiiagia (na Ty TadTn1m)
el Ineninug A%, AAST NASD9

unfinde

mﬁnmﬂizﬁwi‘mmm'ln‘[nmu‘lums&'uﬁ'unﬁm‘%egqmm‘i{aﬁun?ﬁﬁﬁﬂf‘r’mumﬁu
rﬁaﬁmslﬂuuu1w1q1unm}ﬁ=qnﬂiﬂumn:mmﬁ:ﬁaﬁﬁmqmnﬁui’ﬁum‘mmmmhﬁ
nnm:ﬂmﬁuummﬂqﬁum’iﬁu1anﬁnﬁﬁ1’lﬁ:ﬁﬂm waminaaosluvaoanaans wudl
‘1"1‘?]11114#‘]”1?1]E‘I"I_I&ﬂ'lﬁm?fg‘llmI#ﬂull‘ﬂﬁﬁH'Ef'm‘lﬂﬂjmﬂuﬂﬁﬁﬂmﬁ;ﬂ{ xfnﬂgn&‘uefq
niniefl8nfiqefle Micrococeus iuteus doigniudesesnanliud Bacillus cereus,
Escherichia coli 1108 Enterobacter aerogenes wrudniy wu-h ity iuvedla Taeudse
#qﬁ'ﬁﬂm1mﬁuE'i‘lﬂ1nﬁt|ruﬂﬂlé'ﬂlmﬂﬁﬁﬂﬂiiuf Iotnmyssdmaimsmaasuiy
v 24 $2Tue eflurae 0.04% A1 0.05% i) ot lsimu wudh laTaauiinades
mﬂ'lum:rﬁugqmnﬁfyﬂ.lw% Lactobacillus  plantarum, Pseudomonas Sluorescens ung
Serratia marcescen Tﬂﬂgﬂﬁﬂgﬂmim?m'lﬂ'lﬁuamarhu -ﬁﬂﬂm-ﬁu#wnq‘lﬂ‘fﬂmuqqﬁq
0.08% (wiv) ﬂnm-mﬂamwﬂuwf'nmfn'[umr]n-una'lﬂTﬁmminﬂisﬁninm‘lumiﬁuﬁ"q
maniyvoudoyAunid Inumm:1ﬂ'§'ﬁmﬁﬂmﬂui'u.i"u#wqmiﬁqunmn?ﬂg-umfmnin:
rﬁnﬂmmﬁm‘fuﬁwq Tﬁulﬂﬁ'[ﬂmuﬁ‘ﬁﬁwﬂﬂIumqnﬂmwﬁu flo sedu (150,000 Da)
uay szAbung (400,0000a) Wy adaﬂﬁuﬁluﬂwﬁuﬁ"amm%‘qwq-gﬁuﬂ?tﬁnu
IHTH‘JﬂH“l'ilﬂﬂﬂﬁiﬁﬁuﬁﬂﬁ'}uﬁ‘l.lEIEi'Idﬁ'lT!lﬁ“lﬁ'ﬂ.Ilﬁﬂ'l'Fﬂ'lWlﬁu'ﬁlﬂﬂﬂiﬂlﬁ‘]ﬂ‘l-l 0.02% uaz
0.04% (wiv) ﬁ".l.ll#ﬂ En. aerogenes W0z E. coli




wii

msﬁﬂmn1ﬂ'iu§an1mﬁmua‘lﬁTnmuﬁ:ﬁvimgﬂqﬁuﬂ?ﬂmnﬂ'hwﬂwﬁﬁ (mixed
culture) 1WOIMITIMAD MU 'lﬂ'[nmruﬁﬂﬁ=t“m%‘mn'ﬁ'xfmn'ﬁunﬁﬁ'ﬂf‘fﬂmnﬁtgﬂnqlga M.
luteus unlmadnlevdensosauedes. cerews Wonourivuiy yanduRy Wefnuwa
voszAvniunsa-A dﬂﬂisﬁﬂimw‘lumiﬁuf;f'qm:m?n;-mq'lﬂ'[nmmim#uqiw?&'
wuhmsdguesdn M lueus Tuganaassfisinsiayln lanuezgaiudidaissduan
Hhunsa-a1a 5.0, 5.5 uaz 6.0 usatelsinmuithifihdanaimssguesde M ueus oaas
edwiiisdgiiszduniuniiunsa-a 4.0 uaz 4.5 ulheeWifimadulalaru dmiy B
cereus WU mim?qulﬁ B. cereus aananszAUATIINNTA-A1S 4.0, 4.5 Liae 5.0 Bk
Senudanidalunmseigeadanindndnelusie lag uas log phase Aszduamuidiu
nIn-Ae 5.5 uay 60 lugamswanssiiimsdnlalasn dofnnnavesquuninelse

¥ T
Fninmniaiiudaniseigvedla Teemuiilide A luteus Uz B. cerens wonina luiuande

flssdugungil 25°C uas 37°C

: = ¢ alata o
maAnwkaveSudesdunid  dedsedninmmahanwedlalagmu  wuh
¥ ] i
InTaamuee Wifnademstudimaniaueude M lueuws 1Az B. cereus iorfinoundin

e mismaannn 9.1x10° uaz 6.2x10° CFU/mM mudhdu

yinnisnewaveslalaau lunsdudinisei yueadoydunitunanguluifornyun
WU Lgnqﬁun?aﬂunq'u aerobic bacteria LAY lactic acid bacteria AR 0.5 H11 1.0 log CFU/g
noATHe 10 Juvesnufuinuiigamgl 4°c denfivufiendssimiamuoslaTnate
apsnnudutunyilaTasuiiszauanududy 0.05% (wiv) mu1m&’u£‘f~m'mﬁfwam§ﬂ
qﬁun'ﬁ'ﬁﬁqmmju1m1‘fﬂngun'lﬁ’ﬁ 11 0.025% (wiv) Tuvas il Salmonelia- Shigelta spp. uaz
E. coli ‘lmﬁﬂwuungnﬁuu‘ﬂmﬁwﬂwim"Tnu‘ln'Inmmﬁuﬁmnﬂm'ﬁwﬁunﬁ'mn"iuﬁ 2 Y04

o al )
mauinuingumgil 4 °c




