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ABSTRACT

At present, there arc a lot of chitosan applications in agriculture, food industry and pharmacy.
Chitosan can be dissolved in organic acid and being casted into films. Because of chitosan properties
m wound healing and promoting mammalian ceils to bond, the film was made to be wound dressing.
In this study, chitosan films were prepared by dissolving 2 % (w/iv) chitosan in | % (v/v) acetic acid
and 1 % (v/v) lactic acid at various ratios. From the results, it was found that the film from 2 % (wiv)
chitosan in 1 % (v/v) acetic acid pessessed optimum mechanical properties. This film was smooth
yellowish and transparent and the thickness was approximately 15 pm. Tensile strength and
clongation at break of the film were 33.13 N/mm’ and 76.06 %, rcspectively. The highest swelling
value of the chitosan flm was 76.36 %o in RPMI medium and 1t was not hydrolyzed by lysozyme. In
addition, 6 strains of bacteria were tested for degradation and penetration of the film. The results

showed that all bacterial strains could not degrade and penetrate across the chitosan film.
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Specification 1ndn thTaan
ﬂy1H1TﬂIllLﬁQﬁ >10°
(1-5)%10") (1-5)%10")
% ANd 2-10 2-10
% Tulason 6-7 7-8.4
Deactylation, % 10 60
WSinaudii 900 pem-vaidua, (%) <1.0 <1.0
Dissocation constant, K, 6.0-7.0 6.0-7.0
X-ray diffraction, peaks 8'58-10"26 19°58-20°00
1958-20°00 8'58-10"26
Transition metals <5.0 <5.0

(W1 : http://www.gpo.or.th/rdi/html/chitin htm])
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maan 2.3 U3 laaunt ludalisianiae

urasIngay Vanasfin (%)

3957 5-20

WU “ 20-38
Yamiin 320
ntles 30
ETEPTY 38
UyAIE 15
uunatlnudls 37
HF 40
WUDU N 44
ranau 69
1Hu 70

(ﬁm : http://www.wind.ne.jp/mazmoto/zeti/training/shrimp.htm)
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Gram positive Gram negative
Staphylococcus aureus Escherichia coli Botryiis cinerea
Listeria monocylogenes Vibrio parahaemolyticus Rhizopus stolonifer

Buacillus cereus Pseudomonas aeruginosa Aspergillus niger

Shigella dysenteriae Aspergillus paraciticus

Vibrio cholerae
Aeromanas hydrophila YMI
Aeromanas hydrophila CCRC 13881

Salmonella tyhlmurium

AU : Schiraldi HAZAME (2004)
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3.1 Jog gunsw
3.1.1 33um30
1. Bacillus subiilis
2. Pseudomonas fluorescens
3, Escherichia coli
4. Micrococcus futeus

5. Serratia sp.

6. Staphylococcus ayreus

3.1.2 @19
1. NSALDFAN (Acetic acid glacial) Y9IUTHN Merck, Germany
2. Twdonleasentad (Sodium hydroxide) ¥891UTHN Merck, Germany
3. InTeuouuds (Chitsanplosiiuamsidanyozsin 85 %  wouTHm
aenyluTowln $1659
4, 1INUBA (Methanol) UY9IUTHY Carlo, USA.
5. TnunmBouTn@enmimTg (Potassium sodium tartrate) Y9IUS5HN
Merck, Germany
6. Wuoeg (Phenol) U03UTHY Merck, Germany
7 I%Lﬁtlwffallﬂﬁ’(Sodium sulphite) ¥99U7HN Merck, Germany
g la'lulnsana lvdnueda (3,5-Dinitrosalieylic acid) ¥84U31M Sigma, USA.
9. 1oyl la Ty 1wl vesuSHiv Fluka Biochemical, Germany
10. Tmmm%uuﬂna"lﬁﬁ {Potassium chloride} Y8IUTEN Carlo, USA.,
11, Tvamassuroamaly Tuwda (Potassium phosphate monobasic) Y84
UTYN Merck, Germany
12. Twduunaa’lsn (Sodium chloride) Y94UTHN Merck, Germany
13. ImAsuomwaladn (Sodium phosphate dibasic) YDAUTH?
Merck, German

14. nyosoa autudu 98. 97 % ¥99U31M Ajex Chemical, Autralia



15. 81115 RPMI Aoy 7.4

313 glnani

1. ﬁdm‘%?a {Laminar air flow) ‘;:‘LI UV-126 49391589 International Scientific,
Supply, Thailand

2. ﬁﬁmsﬁa 30 DIAAEYE (Incubator) 4 Modell 600 Y8915 HN Memmert
Germany

3. ﬁamiwﬁaan%’au (Hot air oven) 'g:u ULE 600 ¥949158% Mcmmert |
Germany

4, wiosamenumaion 2 Sumls 11 BA 610 Y93155 Sartorius,
Germany

5. iASeatsazBeanAion 3 A 4 518 ¥BIUTEN Sartorius,
Germany

6. Lﬂém’?ﬂm‘jaﬂﬂﬁuuﬁﬂ {Spectrophotometer) M UV-1601 Y94131N
Shimadzu, Japan

7. iwdeaiaanuilunsa-aie U Innolab lavel 2 YBILTHN WTW, Germany

wnfiatlannusule (Auoctave) 1M $$325 YDIUTHN Tommy, Japan

9. A1 (Cuvett) HA S-10M YDIUTHN Sigma, USA.

10. L’ﬂéﬁ]d Texture analyzer 'iu TA Plus YDIVTHN Lloyd, Japan

11. luTn33iA03 (Micrometer) ¥94UTHN Mitutoyo

12. Megnetic stirrer

13. Magnetic bar

14. Beaker

15. Volumetric flask

16. Plate

17. unauiiau

18. Tla

19. NN

20. insudezqgiiiieon

21, WHUWATAAN

22. DIAAALLAd

23, fung
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24. 1504t

25. NSTVDNAN

26. UHUAANDUIA 6 HAAIWAT UDIVTHN Whatman Ltd, England
27. 979 24 well plate Y¥99154% Nunc, Denmark

28. m%u:agﬁaﬁuu {moisture can)

29, A5EATYIAMMOY Y¥99UTUN Whatman Ltd, England

Y
32 mamIsumeuNanlalaau (Preparation of Chitosan Film)
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3 @ ) ‘; o o 1 9 ) = 1oy o 3 1 [y
Vlmﬂum‘m:mumamm ﬂﬁﬂﬂ1ﬂ1ﬁ31ﬂ1ﬁﬂuﬂhﬂllﬁ'} 1l"|hlﬂl‘ﬂ'§UMLLHHT‘]HH@WNGUHFI@‘H{tuﬂJﬂ

3.2.1 Mmsfnudnunzinzguautamudsafuiude 3.2.1

33 ﬁnmmmmﬁ’waﬁlﬁu (Swelling measurement) (Schiraldi hoznmz, 2004)
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¥
= 1 &
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1 ! L3 =) [ =1 o o
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aas#03T DNS Jas1nsganiuuesin e niu 540 WA
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3.6 naaouMsioaiunsHIMANve IUATISY (Bacteria penelration)
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372 ARTINER B gIA (NIARKIN 9)
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373 mﬂ‘immﬁmmﬂgiﬂmﬁu AuTs Dinitrosalicylic acid (DNS} (Miller, 1959)

(NMHUIN )
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1 RPMI PBS ﬁ]ﬂ%ﬂ
30 N 30.088 17.907 19.927
1 2% 23.611 33.323 47.961
2 Falug 14.992 30.047 63.077
35274 38.016 44,722 36.828
4 $2% 42.795 23.664 32.695
5 Fala 18.383 23.211 63.459
6 g 32.589 46.168 21.241
7§l 48051 19.039 37.021
8 ¥l 63.047 54.061 32.809
9 Falu 76.359 48.291 14.449
10 270 26.725 27 31.657
24 ¥2Tng 45.019 57.785 59.368
48 il 52.991 56.563 67.069
72 ¥l 64.437 67.962 75.582
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1 1 5/ =5 U -~ o=y d 1
ATNNIUHM AIANSHIUNIUIIAT HAZAIATINDA U YAVIA VDAUEHHANGAINI9Y
[Y o o e Y o o3 ey
1lalawn 2 psy azanslunseneddn UsvilSuesensazareviidly 100 daanas
HAMIIAMATIUMUT  AINITAIUIULI IR azMATINEA & 3a118 Tautimsia
] 1 3 1 o ] AL T
weu la ey 3wy vntumiaman w1 ududHauB ATA MUNIN 15.63 pm A0S

AUNIUUTIAG 1IN 33.73 Nimm” UazA1nmuie @ 9auia 76,06 % Aduaaaluansiein.g

1 T ' 1 " ey o
@13991I0.1 ANTTUNUT AMMIATUNILLI AL HazAIAINER U A IAveuRUALgas

Talamu 2 ndu azawlunsauadan uazysudSiassly 100 Tafans

1 2 3 Aundy
ANDURUT (um) 20.79 10.1 16 15.63
AINIAUMIULTIAT (N'mm) | 36.30 25.35 39.55 33.73
AINNULA W VIR (%) 101.28 46.73 | 80.17 76.06

2. lalaau 2 051 azawlunsaueddn : nsauandn (7:3) wazdsudSumsiluioo 1addas
HAMITAMIAILHET  AINTSAIUMUNTAL uazamaude o yue laekhimiia

[ ] 3 ] :ll v 1o d AN Ve '
wr T laau 3 uAy amiumIA et WU uHuRGUR TATA UMY 16,12 pm AMNS

AUMuULS IR AL 22.70 Nmm' 4asfnnuge o gana 59.22 % awandluaisiedin.2

MAading MMM MNIRUNILNGIEL tazAInude B 9av1e vowHuRSugas

alastu 2 nsu azaelunsauedan : nsauandn (7:3) vazdsulsuandu

100 HnAdAT
1 2 3 Aunde
AN IUHU (um) 18.16 13.08 17.12 16.12
AMTATUMULITIAS (N/mm’) 17.87 15.71 34.51 22.70
MAINOA U JANIA (%) 5152 | 40.85 85.30 59.22
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3 'lnlnau 2 ndu azmelunsauedan : nsauandn (1:1) waz¥ulSuasily 100 Gaddas
HAMTTAAIAMIHLY  AINITATUMIULS AT azAnnuta o 1A lasihnsie
¥ ¥

Kl 1 o 1 A 1 1Ay o AW Y ]
winlnTety 3wy IMTUMIAIRAS Wod1 urkuFduR 1ATiaunuT 1821 pm AN

AMUMUNIIAL MU 25.54 N/mm” Hazmnuta o 9aa 78.48 % Audad lun1319in.3

H [} 1 1 P ooy oo
A131970.3 AIANUHUT MINTATUNIULTIAY LAZAIAINUA B IAVIA VOIUWUAANERS
laTlaany 2 ndu azawlunsauedan  piauaaan (1:1) tazilsudsnasdy

100 NAATNT

1 2 3 Aunde
AMNUHUT (em) 19.84 13.64 21.16 18.21
AMIANTULTIAY (N/mm) 27.40 13.85 35.39 25.54
MANNLA D FANA (%) 89.26 | 3270 113.48 78.48

4. lalau 2 050 azawnlunsauodan : nsauanan G:7) wazdsuilSuasitlu 100 fadans
HAMIIAAIANUALY  AIMTNUNTULTAS HaEmATIuts o 9av1a Tayinisda
¥ v

] ] o ¥ 3 1 o i =1 1
uelalasy 3 udy mimiumauede wud wEuauh 1ADANUEI 17.92 pm AINTS
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3 I ] 1 v oo d
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s S =y ) o =1
Talasu 2 niu azarwlunsauodan : nsauanan (3:7) wazdsudinasiu

100 00805

1 2 3 AR
AN NUHUI (um) 19.92 11.02 22.82 17.92
ANITAIHNIULTIAY (N/mm’) | 22.49 19.51 25.59 22.53
MANVLA W IR (%) 72.51 32.57 93.38 66.16
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5. laTaanu 2 n3u azawlunsaued@n : ndwosoa (10:1) nazdiulsuanilu 100 Taddas
| HONTIAMIANLRLY MMIAUNULITIAT uazmIAugn o 9aua lauiinisia
' L 3 ' a [ toe 1 = '
prulaTaw e 3 aey vintiumamas wui oeuRauilalianumu 1848 pm AIMS

AT MY 21,25 N/mm' 4azennuge o a9 64.81 % dauaaatuniiein.s

1 J ' ' = s
AITHANS AIMNUHU AINITIUNTUITIAT uazAIPNNEn M 911 vouuHuHdugns
Talawu 2 n§u azawlunsauedan : ndiosoa (10:1) uazdiuSinesiiu

100 Uanans

1 2 3 A
MANUNUT (um) 19.54 18.86 17.06 18.48
AN TR TUNIULTIAT (N/mm) 21.14 17.30 25.32 21.25
ANITNLA N AN (%) 75.95 54.56 63.92 64.81

w q ooy = & = <
6. lalaau 2 ndu azanelunsaueddn : ndieIen (10:1.5) nazd§ulsunasaii 100
iiagans
HANTIAMIANLNNT  AIMIATUMUNLS AT LazAIwle o gavia Taohinisia
F

v o 1 o A A 3 1 ¢ = 1
penlaTaanu 3wy N Rar wuh uduAduR IATANUMYY 2026 um AIMS

AMUNIIT 1AL A 23,50 N/mm' uaz@innuba o 39118 71.74 % Aauanalua1inedin.e

Y 1 1 ] 1 =y o
MINNG ANNUHUT AINTTATUNIULT RS LAZAINIINER B VIR vB LHUN AN RS
o PN A ar F=y =1
1aTnanu 2 n5y azawlunsana®an : ndreson (10:1.5) uazysnlsuasalu

100 daaaas

1 2 3 ANNGH
AINIIUHUT (um) 20.84 21.56 18.4 20.26
ANIIAIMNIUUTIAY (N/mm) | 19.95 24.74 25.81 23.50

A1NINEA B §AVIA (%) 61.15 80.96 73.09 71.74
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HAMIIIARIAINALT  AIMIMUNTUITIAY unsAInduEn o A1 Taoinmsda

Yol 1 g 1 e 1 b o Al Ve '
pAntalaanu 3 ey sindumaumds woh  uiuduilaliaoumu 2316 pm AMg

AMUMULTIAT IR 22,67 N/mm” uazAIAILn B 3A19 81.01 % Aauaaaluai1ieing

H t 1 t ¥ o
MIWANT MATIWMYT IMTATUNIULIIAL UaZMIAMER & 9A1A veaHEANgAs

TaTamu 2 nsu azarolunsauogian ;

100 Haaans

- w = [~
paesen (10: 2) wazlsudsuiasiiiu

1 2 3 Ande
ANUNUL (um) 24.5 23.96 21.04 23.16
AMTNUNNALTIAY (N/mm’) | 17.56 25.53 24.92 22.67
AMNNUEN U A (%) 67.55 95.41 80.07 81.01




Nutrient agar (NA)

Nutrient broth (NB)

awmsaamlas M-9 (gaT 1)
Na,HPO,

KH,PO,

NaCl

MgSO,

CaCl,

(NH,),S0,

vnd

/5% pH 7.0

amsaauilas M-9 (gas 2)
Na,HPO,

KH,PO,

NaCl

MgS0,

CaCl,

Yeast extract

'1::17'1511

150 pH 7.0

13.0
30.0

1.0

1.3
3.0
1.0
0.24
0.01
3.0

1.0

3.0
1.0
0.24
0.01
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85.0 15.0 6.1 23.0 77.0 7.3
81.5 18.5 6.2 19.0 81.0 7.4
71.5 22.5 6.3 16.0 £4.0 7.5
73.5 26.5 0.4 13.0 £7.0 7.6
68.5 31.5 6.5 10.5 0.5 7.7
62.5 37.5 6.6 8.5 91.5 7.8
56.5 435 6.7 1.0 93.0 7.9
51.0 495 6.8 5.3 94.7 8.0

117 ; Stolf and Blanchard (1990)
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1. GRNLNEY)
1. 91113 RPMI pH 7.4

2. 1303 Dulbecco’s Phosphate-Buffered Saline (DPBS) 1x

3, “l::'lﬂ'gu
2. 530U DPBS
Inorganic salts g. /L {Freshney, 1994)
KCI (Potassium chloride) 0.20
KH,PO, (Potassium phosphate monobasic) 0.20
NaCl (Sodium chloride) 8.00
Na,HPO,* 2H,0 (Sodium phosphate dibasic) 1.15

YSvanulunsaateliid pH 7.4

{without Ca++, Mgt+)

= ¥
3. IENAADINITHDIA (Swelling measurements) (Schiraldi usgnty, 2004)
ATNTHIATOATINTTNBIG (Swelling ratio)

» Y
ATOATINTINDIAD = LIHUNTINUDIA0019 - WIMTOLHIVBIA 2001 x 100

¥
WHNLRIUDIR 19874
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