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]. S Nakatsuka 52 7luld 7|EAMD 7]EAHPVA EdE=

g AxF 5 v gAs FHAIA FaE B b wheto] AFRgE u)
° I, Koyano & PVA/ZIEAL EHAE= slol=x AL A|xshd]
fiber-blast A|E2] F-2rap 7o) s A3t
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1. 98 4 2 Ao

71EARE BE vpo] e H A AAFEE 550 cps Twe A& oW,
PVAE Junsei Chemical Co.(F@% 15000914 T3t A&, Mgl
Bioland Ltd.ollA Fste] AREsEIth.  7FulAl= Wako Pure Chemical,
Industries, Ltd.ol4 T3 Ethylene Glycol Diglycidyl Ether (¢]3} EGDE)
S ARESISlYE 1 9 AJFEQ] ofMEAE (CH3COOH), F2FsvEF(NaOH),
Daejung Chemical Co.o|A 43t 15 Aleks at|=2 AFE-SFAAT.

2. 4= 39 Az

2.1 71EAHPVA, PVA/AIRA & ol Az

PVAE 90TCelA 1243+ &<t uRksie] PVAGFEAS A% 5 7]|ELH}
2w% OFHEAS FH7letel 259 EF uES 7IEAHPVA 100:0, 75:25,
50:50, 25:75, 0:1000.2 W3IA|A J|EAHPVA EHE NS A 23134, 5
T AwnE IARAAFH oW, AzE J|EA/PVA Ed= g9 IAE 2 I
293sto] 50T 4843 ¢ AxHAY. Ax §F Sd= Ao IES=
PN EALS Al ABI LA 1w TA@ME (NaOH) &4 o]g3te] 6AI7H
st FekAEEta, FRFE A Ay F tA] 50TelA] 4841 w9t Adx
sk 99k TU} 2HoR PVA/AREA BES AlxdGon, &

PVA/AI @Al 75:25, 50:500. 82 W3AA Azt Axy T F7
= 0.03~0.04mn ©JRom™, 90T o]t AU &al=A F+=
L= 458 A=t

7|E2HPVA, PVA/AE]A Bl AEA% 20& Tablelol A3 veh

Aa, Az FAS Fig.1ol YRSk

rlo



PVA powder +water (90C, 12 hours)
u

PVA Solutiont Chitosan + Acetic acid

$

Premixing

(ZIEAHPVA @ 100:0, 75:25, 50:50, 75:25, 0:100)
(PVA/AEAL & 75:25, 50:50)

U

Dissolution (3 hours)
4

Casting

U

Drying
&

Coagulation
u
Washing

U

Drying

Fig.1. The manufacture process of Chitosan/PVA and PVA/Sericin blend

film.



Table 1. Composition of the blend membrane Chitosan/PVA and
PVA/sericin blend film

Blend ratios Chitosan(%) PVA(%)
C 100 0
CP 75/25 75 25
CP 50/50 50 50
CP 25/75 25 75
P 0 100
Blend ratios PVA(%) Sericin(%)
PS 75/25 50 50
PS 50/50 75 25

2.2 7| BAH/AIZ A m7ka B 7ha 9o Az

7184k} Alglalel Zh2E 2w oM EAS H7bste]l 1B &3 HE&S VE
/A AL 100:0, 75:25, 50:502.2 BISIA|A A -2olA] 3AIZF kst

7hEd dEe Ag ZIEAVAEA E3HlES 100:0, 85:15, 75:25,
65:35, 50:50% som, EgtEo] 7tuAl EGDEE 7hste] A2olA 3AI%F
wEk shgiek. A EAI AP sRE 4whE DA oW Axd 7EAY
A= g A7 FHZ ANagste] 50T 48A17F B AXHS
T Bz JEo ZFEE oMEAS AAS LA 1wk FASHE
)

TEAE ol&ste] 6AE} TEA YL, SRR Al AL



go A=

S oAl 50TCelA  48A1%F <t AzxsH Az 2
0.03~0.04mn ©] %Lt}
Z 203 A7 71EAY AL 259 Ax
& Fig. 20 Yepdnh

7IEAH MEal &5 Al
Table. 20l FAI3] YER

laL, 1 Az §A

[e)
s

Chitosan + Sericin + Acetic acid
Chitosan + Sericin + EGDE + Acetic acid

¢

Premixing

(Uncross-linking film blend ratio : 100:0, 75:25, 50:50)
100:0, 85:15, 75:25, 65:35, 50:50)

(cross-linking film blend ratio

Dissolution (3 hours)
b
Casting
U
Drying
U

Coagulation

4

Washing
&

Drying

Fig. 2. The manufacture process of uncross-linking and cross-linking

Chitosan/Sericin blend film blend film.



Table 2. Composition of the blend film and weight ratio of the

cross-linking agent against the weight of the blend
film.
Blend ratios Chitosan(%) Sericin(%)
C 100 0
CS 75/25 75 25
CS 50/50 50 50
Blend ratios Chitosan(%) Sericin(%) EGDE(n=1,%)
EC 100 0 1
E CS 90/10 85 15 0.9
E CS 75/25 75 25 0.8
E CS 60/40 65 35 0.7
E CS 50/50 50 50 0.6




Ede 59 EdE vgd wE JAPE 5A4E S48 fsho
(Instron 5582, Instron, Co. LTD, U.S.A)°l 2J3] SAHE M, 2tz U=
59 AgHe A7]= 4ol 40mm, % Smm, ¥4 0.0

[e]

20mm ¢1F<E%E Smm/min SASE 25T & 3kt

N
e
)
It
oX,

o~
—
e
ofN

&

Ao

3

Sd= d59 4 kgAY IR Ass #Es] fsied 4
Thermal Gravimetric Analysis, TGA7, U.S.A. )E A}&3to] AA7]F dHollA
A& 4mg F3led 5C/min. $245%52 0~570C HL A 2o F

g ZAeFSI T

4.2. NAFAIEH SA

Ede 2o dx EAS ZASH] Yl AIARSFAFEEA( Differential
Scanning Calorimeter, DSC-50 Shimadzu, Japan )& A}g3l¥ow, Algs

Zv7y 2.5mg AEH FHoto] A7) sl 10T /min.e] &%= 30~260T

A FeAA 44 BHL 2R
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5. X-ray 3&d &A

2= Bg

59 AAT=xE

gk

Qlst7] #13te] Diffractometer ( Rigaku I,
= y=

Rigaku Corp., Japan ) A}

radiation®ol| 4] 40 kV, 30mA°l|4] scan range:

+ 3C/min= AAste] 244 +x25 463k

Al B

T

r

= SAsien, CuKa
20 5~40°9A, scan speed

X op

6. FT-IR &4

BHE J59 setqtze] wAe GFE FASEH] fste] Aol EEE
217] ( Infrared spectro meter ) ( Spectrum GX, U.S.A )& A&} o

2 34 H9E 4000~600cm o1, T3 Wl o)s) ZA st

7. SEM &4

g vy i 2§ B ABS pRAS Aste] FAAAANTG (
Sacanning Electron Microsope, SEM) (HITACHI S-4200, Hitachi, japan )
o

o Abgatel 15kVe] Fh4 AgHe

FeteA "Ee EY L vue Basg,
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10. &+ A ¥

G AHE sh7] 8l AREE 2 Escherichia coli O-157 ot (543
2155) <E.coli>, Staphylococcus aureus 3}&7-1f<S.aureus>, Listeria
monocytogenes (2% %5+) 37} ot}

clean bencholA UVE 10%3F & o4& &
& F¥3 UVE 1023 o Ak 10%2e] A
S Mo Hy® WH o Z Saureus, E.coli, Listeria monocytogenes ¥
vEY, e ¥iEa W § o] mtERS g VUit 2E5S SAUE A
Al Qe ST woll 2 wieF 2= ke QA elE s et Bs)
At

fot
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I 23 92 EZ

1. 934 54

1.1. 71EAYPVA Ed= HF

EAL A Edl= FHE9] Stress-Strain curveE Fig. 3.9
et Y. = 715/\‘% 2K PVA 3| §o] =842 4" Jx9
2 HT olyd ZFEE7F= PVAY OHeF 7]EAMY] NHp = OH A}

[e)

= |
ole] Fe faAFel @ FEALoR FAN Ao Fkste] dolt A
7_1'- A

o8 A7, A7 FA8 RAR] PVAZE A aiAkql 7124k
AFGE FFS T AoE HAY. oY AdrFEH 7|EAM PVAE
A oRA A=} AFEF e E4S PN F dee & 5
At

FN1E4F A2 7|EA/A A Ed= HE9 Stress—Strain curveZ Fig. 4
of Yetyidtt. Ed= 59 A5 oF 7IEAN dEEY Fis A Hol
A EERdar, Agale] £3Ee] ASeE AGEE oyt = 2=
oA AEAle] 3ol Fotdd wel wusiA Hal A EE Fragth
Agale] kol SRR FAA7] F8 ol A yEhdal o, Mg
21 3HFEFe] T0wt% ol/de]l =W wdol AA FEo Ax7F Erbssiit

1.3. PVA/AIEA 4= 4F

PVAS} PVA/AIE)Al Edl= HE9] Stress-Strain curveZ Fig. 59 WE} U
Ak A% £ PVAY ) 7 A YEREAIRE, R PVA/AEA E
=I5 75/259 W 7P A YERRTh o9 o) xﬂﬂl Mol EFH| o] W
A

RE O gadAN Aut 59 St A0® tegeh aey
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Aol Enlgel S7kek @ wEsiAl Hol Aol Ak EEF Sdom
gt o] Atz PVA©| /‘ﬂil*d TEHEL WA 2= gS 45 <
Pz 2de FE AE 7 dEe 4 ATk

1.4. 7}nL 7|1EA, 7|EAV/AEA Edc 98

7tad 71EAF, F1EANA YA 9= HE9] Stress-Strain curveE Fig. 6
of JeRlIglth. 7hud 7B 9 ZE5L wrtud 359 vy, 1 4
TE FHEAR, WS S iﬂu‘r. o] AL 2¥5A 7huA¢l EGDE Ao
7b &7 wiel, FEe fFdAdel Aspstr] wieldtal Heol vk &
EGDEZ 7tu® &g dEd geres &9, vdE 257 vrtue 25 2
FHEOE Aststal, 2 AEtA AL R A skt

ool AREEFH EAE dEo wE FEof Ao WIE 7EA I
IoAEAl ghEkel whet A wlaskr] 9 Fig. 7ellA 9ol o] WEhE,
Fig. 1064 12¢] A%=e] WH3ts 1Y

Fig. 7914 7]1E4HPVA E3l 5
T AdAew Hagit whd 15 /xﬂfﬂ* %HE dEL 50/50 Ht}
75/25 H]EOA Y FE7E &

Fig. 8o PVA/AE4l, 71EA /A4l S= HEAA AEAl shge] 7t
T ZEE By, BF 75/25 &N 7 =S FEE Bt PVA/
Agal Ed= Ao 75/25 Hl&dA £ PVA =&
S7Vetdth7t 50/50901 4 thAl A AHAERe] =5 PVA 3
Btk 71EANAER ERME HENME 75/250A4 &5 JIEART 7
S7he B3loy PVA/AIEA EdE FERTE 1 57 £ 34 ggen,
50/5001 A= PVA/AElAl Bl dEHT ta e s

Fig. 9¢lA & w7t 7]E*P/Aﬂﬂ/ﬂ A= A5 7t 7|EANAEA £
= .JJE_/] 7152\]. zsLakoﬂ Lq.E 7&—5 A 2
5L v7k 7B/ AEAl EdE A5 R

A

EA AEdAMe w7kl 71EAN dERY Va7 EA A5 ATt ¥ w9

oN

ae

Fig. 10914 71EAHPVA ER1= FFdM= 7B o]l S7hghel whet



A= Aoz hageh. v 7| Es/AEAl BUE HEAE 71EA]
ol BeSTE FUleke A3%s Helth

Fig. 119l PVA/AIE4l, 71E4H/Al2l4l Bhl= FEoA Alelal g5Fe] Z7tel
02 AEE BEd, Al o] F7hgel wel BEoA AEe] HaE
wotk wEbA Algale] dHEE PVA/AEA, ZIEANAEA Bd= FEo|
e APA FEFS 30% oletE steAol Ake] #AAsS Histsly PEES

P AR5 Aok

Fig. 120145 ml7hal A4 24 BAE 0gs) 7ha 7|24 2
= Mg AR gl WE AEWEE otk st JE/He Sas
A} vk AEAAA BAE DE BT RN gFel Fhel uhe

=
T
A=A Foheg
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120

(&)
100 1
(d)
(c)
80
§ (b)
s (a)
% 60 -
(72}
2
)
40 -
20
0 T T T T T T
0 5 10 15 20 25 30 35

Strain(%)

Fig. 3. Stress-Strain curve for and Chitosan /PVA blend films
(@) C (b) CP 75/25 (c) CP 50/50 (d) CP 25/75 (e) P.
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©) ®)
80 -
a)

& 60 -
=
k73
(%]
[0
S 40
o

20 4

0 T T T T
0 5 10 15 20 25

Strain(%)

Fig. 4. Stress—Strain curve for uncross linked and Chitosan /Sericin
blend films : (a) C (b) CS 75/25 (¢) CS 50/50.
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180
160 - (b)
140 -

120 o

(a)

100 o

80 -

Stress(MPa)

(c)

60 -

40

20 A

0 T T T T T T

0 5 10 15 20 25 30
Strain(%)

Fig. 5. Stress—Strain curve for and PVA/Sericin blend films :
(a) P (b) PS 75/25 (¢) PS 50/50 .
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100

(a)

Stress(MPa)

25

Strain (%)

linked and Chitosan /Sericin
(b) EC (c) ECS 85/15

Fig. 6. Stress—-Strain curve for cross

blend films by EGDE : (a) C
(d) ECS 75/25 (e) ECS 65/35 (f) ECS 50/50.
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Fig.

Stress (MPa)

7.

120
W Chitosan/ PVA
O Chitosan/Sericin
110 m
100 -
n
90 ~ -
a
a
80 -
|
70 A Q
60 T T T T T
0 20 40 60 80 100 120

Chitosan content (%)

Effect of chitosan content on the tensile strength of
Chitosan/PVA and wuncross linked Chitosan/Sericin blend

films.



180
B PVA/Sericin
O Chitosan/Sericin
160 - -
140 4
©
o
=3
o 120 4
n
g [ ]
0 100 A
a
80 - H
60 T T T T T T
0 10 20 30 40 50 60

Sericin content (%)

Fig. 8. Effect of sericin content on the tensile strength of PVA/Sericine

blend films.
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90
[m]
[ ]
80 - =
70 4 [m]
© 60 -
o
S ]
o 50
n
[0} ]
= i
o 40
n
30 +
20 A L] m EGDE Chitosan/Sericin
O Chitosan/Sericin
10 T T T T T T
40 50 60 70 80 90 100 110

Chitosan content (%)

Fig. 9. Effect of sericin content on the tensile strength of uncross linked

and cross linked Chitosan /Sericin blend films by EGDE.
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35
l B Chitosan/PVA
30 A O  Chitosan/Sericin
L]
25 o [ ]
— (] o
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Fig. 10. Effect of chitosan content on the tensile strain of Chitosan/PVA

and uncross linked Chitosan/Sericin blend films
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Fig. 11. Effect of sericin content on the tensile strain of PVA/Sericine

and uncross linked Chitosan/Sericin blend films.
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Fig. 12. Effect of sericin content on the tensile strength of uncross
linked and cross linked Chitosan /Sericin blend films

by EGDE.
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Fig. 13. TGA curves of Chitosan/ PVA blend film: (a) C (b) CP 50/50 (c)
CP 25/75 (d) P
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Fig. 14. TGA curves of Chitosan/Sericin blend films: (a) C (b) CS 75/25
(c) CS 50/50
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Fig. 15. TGA curves of PVA/Sericin blend films: (a) P (b) PS 75/25 (c)
PS 50/50
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Fig. 16. TGA curves of cross linked Chitosan/Sericin blend films by
EGDE (c) EC (d) ECS 75/25 (c) ECS 50/50
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Fig. 17. DSC thermograms of Chitosan/ PVA blend films: (a) C (b) CP
50/50 (¢) CP 25/75 (d) P
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Fig. 18. DSC thermogram of Chitosan/Sericin blend films: (a) C (b) CS
75/25 (c) CS 50/50
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Fig. 19. DSC thermogram of PVA/Sericin blend film: (a) P (b) PS 75/25

(c) PS 50/50
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Fig. 20. DSC thermogram of cross linked Chitosan/Sericin blend films by

EGDE (a) EC (b) ECS 75/25(c) ECS 50/50
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Fig. 21. Wide-angle X-ray diffraction patterns of Chitosan/PVA
blendfilms; (a) C (b) PC 50/50 (¢) PC 25/75 (d)P.
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Fig. 22. Wide—angle X-ray diffraction patterns of PVA/Sericin blend
films; (a) PS 50/50 (b) PS 75/25 (¢) P.

_42_



(c)

Intensity

(b)

(a)

25 30 35

5 10 15 20
Diffraction angle (26 )

Fig. 23. Wide-angle X-ray diffraction patterns of uncross linded
Chitosan/Sericin blend films; (a) C (b) CS 75/25(c) CS 50/50
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Fig. 24. Wide-angle X-ray diffraction patterns of cross linked

Chitosan/Sericin blend films by EGDE (a) EC (b) ECS 75/25 (c) ECS
50/50
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Fig. 25. Infrared spectra of Chitosan/PVA blend films: (a) C (b) CP
75/25 (c) CP 50/50 (d) CP 25/75 (e) P.
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Fig. 26. Infrared spectra of PVA/Sericin blend films ;
(a) P (b) PS 50/50 (¢) PS 75/25.
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Fig. 27. Infrared spectra of Chiosan/Sericin blend films ; (a) C (b) CS
75/25 (c) CS 50/50
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Fig. 28. Infrared spectra of cross linked Chiosan/Sericin blend films by

EGDE (a) EC (b) EC 75/25 (c) EC 50/50
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Table. 3. The Moisture absorption ratio of the Chitosan/PVA blend film
and PVA/Sericin blend films by

Blend ratios Moisture absorption ratio(%)

Chitosan/PVA 1 2 3 4 5 Average

CP 100/0 2.59(%)2.48(%)|2.56(%)|2.52(%)| 2.43(%) 2.51(%)

CP 75/25 2.77(%)|2.86(%)|2.85(%)|2.93(%)| 2.82(%) 2.87(%)

CP 50/50 3.4(%) 3.25(%)|3.61(%)| 3.4(%) | 3.42(%) 3.41(%)

CP 25/75 4.12(%)| 4.1(%) |3.94(%)|3.81(%)| 3.85(%) 3.96(%)

P 0/100 4.86(%)|4.51(%) 4.63(%)|4.58(%)| 4.6(%) 4.62(%)

PVA/Sericin 1 2 3 4 5 Average

PS 75/25 4.9(%) [5.12(%)|5.06(%)|4.81(%)| 4.86(%) 4.9(%)

PS 50/50 5.84(%)5.23(%)| 5.6(%) |5.48(%)| 5.5(%) 5.5(%)
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Table. 4. The Moisture absorption ratio of the uncross linked
Chitosan/Sericin blend films and cross linked Chitosan/Sericin blend films
by

Blend ratios Moisture absorption ratio(%)

U linked
reross e 1 2 3 4 5 | Average
Chitosan/Sericin

CS 100/0 2.49(%)|2.62(%)| 2.46(%) |2.53(%)|2.50(%)| 2.51(%)

CS 75/25 2.94(%) |3.14(%)| 2.96(%) | 3.3(%) 3.24(%)| 3.16(%)

CS 50/50 3.35(%) 3.78(%)| 3.41(%) | 3.42(%)|3.58(%)|  3.45(%)

Cross linked
. . 1 2 3 4 5 Average
Chitosan/Sericin

EC 100/0 2.12(%)|1.84(%)| 1.93(%) |1.84(%)|1.87(%)| 1.90(%)

ECS 85/15 1.93(%) |1.87(%)| 2.13(%) |1.96(%)|1.84(%)| 1.93(%)

ECS 75/25 2.1(%) |1.95(%)| 1.93(%) |1.89(%)|1.98(%)| 1.97(%)

ECS 65/35 1.99(%) |2.18(%)| 2.4(%) |2.16(%)| 2.5(%) | 2.14(%)

ECS50/50 2.66(%)|2.41(%)| 2.59(%) | 2.5(%) | 2.7(%) | 2.57(%)
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Fig. 29. Relation between the water absorbency and the PVA
content mixed (a) CP (b) PS.
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Fig. 30. Relation between the water absorbency and the sericin

content mixed (a) CS (b) ECS.
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Table 5. The Weight loss ratio of the uncross linked Chitosan/Sericin

blend film and cross linked Chitosan/Sericin blend films by cleaning with

aqueous sodium hydroxide.

Blend ratios

Weight loss (%)

Uncross linked

. o 1 2 3 4 5 Average
Chitosan/Sericin

CS 100/0 15.2(%) [14.3(%)|14.5(%)|13.4(%)| 14.9(%) | 14.6(%)

CS 75/25 20.9(%) |23.8(%)|22.3(%)|23.1(%)| 23.5(%) | 22.7(%)

CS 50/50 58(%) |54.6(%)| 56(%) |57.2(%)| 55.6(%) | 56.2(%)

Cross linked

. o 1 2 S 4 5 Average
Chitosan/Sericin

EC 100/0 14(%) [13.2(%)|13.5(%)|14.2(%)| 13.9(%) 13.8(%)

ECS 75/25 16(%) |17.9(%)|15.3(%)|16.2(%)| 16.89(%)| 16.5(%)

ECS 50/50 76(%) 183.5(%)|77.2(%)| 78(%) 77 (%) 78.9(%)
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Fig. 31. Weight loss of the uncross linked Chitosan/Sericin blend film
and the cross linked Chitosan/Sericin blend films by cleaning with
aqueous sodium hydroxide (a) uncross linked Chitosan/Sericin bleds (b)

cross linked Chitosan/Sericin blend films.
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Table 6. The Weight loss ratio of the Chitosan/PVA blend film and
PVA/Sericin blend films by

blend ratios Weight loss (%)

Chitosan/PVA 1 2 3 4 5 Average
100/0 15.2(%) 114.3(%)|14.5(%)| 13.4(%) [14.9(%)|, 14.6(%)
75/25 13.5(%) |11.8(%)12.4(%)| 12.9(%) [12.2(%)|, 12.8(%)
50/50 11.8(%)12.3(%)12.7(%)| 13.2(%) | 13(%) 12.6(%)
25/75 9.2(%) 10.5(%)|10.8(%)| 9.4(%) |8.85(%)| 9.75(%)
0/100 4.3(%) | 5.4(%) | 4.7(%) | 5.9(%) | 5.7(%) 5.2(%)

PVA/Sericin 1 2 3 4 5 Average
25/75 32.4(%) |34.8(%)|33.2(%)| 35.7(%) |36.4(%)|  34.5(%)
50/50 49.4(%) |50.1(%)|46.2(%)| 47.4(%) |47.9(%)|  48.2(%)
0/100 4.3(%) | 5.4(%) | 4.7(%) | 5.9(%) | 5.7(%) 5.2(%)
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Fig. 32. Weight loss of Chitosan/PVA and PVA/Sericin blend films by
cleaning with aqueous sodium hydroxide (a) Chitosan/PVA blend films (b)
PVA/Sericin blend films.
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Fig. 33. SEM photographs of cross—sections of Chitosan/PVA blend films
(@ C () CP 75/25 (c) CP 50/50 (d) CP 25/75 (e) P
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Fig. 34. SEM photographs of cross-sections of PVA/Sericin blend films
(@ P (b) PS 75/25 (c) PS 50/50

_63_



%

- =
KBSIES{ 15.BkV X5
B

() ()

Fig. 35. SEM photographs of cross—sections of uncross linded
Chitosan/Sericin blend films: (a) C (b) CS 75/25 (¢) CS 50/50
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Fig. 36. SEM photographs of cross—sections of cross linked
Chitosan/PVA blend films by EGDE : (a) EC (b) ECS 85/15 (c) ECS
75/25 (d) ECS 65/35 (e) ECS 50/50
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Fig. 37. Photographs of blending films on Escherichia coli by Disk
susceptibility ; (1) C (2) CP 75/25 (3) CP 50/50 (4) CP 25/75 (5) P (6)
PS 50/50 (7) PS 75/25 (8) CS 75/25 (9) CS 50/50 (10) EC (11) ECS
75/25 (12) ECS 50/50.
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Fig. 38. Photographs of blending films on Staphylococcus aureus by
Disk susceptibility ; (1) C (2) CP 75/25 (3) CP 50/50 (4) CP 25/75 (5) P
(6) PS 50/50 (7) PS 75/25 (8) CS 75/25 (9) CS 50/50 (10) EC (11) ECS
75/25 (12) ECS 50/50.
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Fig. 39. Photographs of blending films on Listeria monocytogenes by
Disk susceptibility ; (1) C (2) CP 75/25 (3) CP 50/50 (4) CP 25/75 (5) P
(6) PS 50/50 (7) PS 75/25 (8) CS 75/25 (9) CS 50/50 (10) EC (11) ECS
75/25 (12) ECS 50/50.
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Table 7. Antibacterial effect of blending films on Eschenchia coli 0-157,
Staphylococcus aureus and Listeria monocytogenes by Disk

susceptibility.

CP| CP|CP PS| PS| CS | CS ECS
ECS
C |75/2|50/5\25/7| P |75/2|50/5|75/2|50/5|EC|75/2 50/50
5 0 5 5 0 5 0 5
E.coli
VAN VAN - VAN - - /\ + YAN YAN VAN VAN
0-157
S.aureu
+ A - | - e AN | 2 A
s
L.M + A\ A\ A\ - - oy A\ /N + yAN VAN
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FINE STRUCTURE and
CHARACTERISTICS of BIO
BLEND FILMS COMPOSED of
CHITOSAN/PVA,
CHITOSAN/SERICIN and
PVA/SERICIN.

Department of Biomaterials Engineering
Graduate School,

Pusan National University

Abstract

Chitosan/Poly(vinyl alcohol)(PVA), Chitosan/Sericin and PVA/Sericin
blend films with non-toxicity, biodegradability, and biocompatibility were
prepared by solvent blending method. Phisicochemical properties of
prepared blend films according to various blend ratios were investigated
through to several analysis methods.

With increasing PVA mixing ratio tensile stress and tensile strain
were increased for Chitosan/PVA blend films. Physical properties such
as the tensile stress and tensile strain were improved by blending PVA
to Chitosan.

Tensile strain of Chitosan/Sericin blend film is rather than pure
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Chitosan film, and is increased with increasing Sericin ratio.

Tensile strain of PVA/Sericin film is lower than pure PVA film, but
PVA/Sericin blend has 75/25 blending ratio showed the highest tensile
strength.

Tensile stress of cross linked pure Chitosan film is higher but tensile
strain is lower than uncross linked pure Chitosan film. For cross linked
Chitosan/Sericin blend film by EGDE, both of tensile stress and strain
were decreased.

From thermal behavior, the broad absorption bands of Chitosan/PVA
blend films are decreased with increasing Chitosan content, and the
melting and crystallization temperature are rather decreased than pure
PVA film relatively. The thermal decomposition temperature of the
Chitosan/PVA blend films is increased with increasing Chitosan content,
and also thermal stability is increased with increasing Chitosan content.

In the PVA/Sericin blend films, the thermal decomposition temperature
is increased with increasing PVA content, and also thermal stability is
increased with increasing PVA content.

In the Chitosan/Sericin blend film, the broad absorption bands are
increased with increasing Sericin content, and the melting and
crystallization temperature are rather increased than pure Chintosan film.
The thermal stability is increased with increasing Chitosan content.

In the thermal behavior of cross linked Chitosan/Sericin blend films
and uncross linked Chitosan/Sericin blend films, significant difference
was not observed.

In the IR-spectrum of Chitosan/PVA blend films, the changes of the
band shape and the lower frequency shift of band in the OH stretching
region indicate that there are inter—-molecular interactions by strong
hydrogen-bond between OH of PVA and OH or NHy of Chitosan. These
interactions are factor that determine miscibility of PVA and Chitosan,
from these interactions we confirmed superior miscibility relatively in all
the blend ratio.

In the PVA, not protein, amide I, II peaks were not observed and
characteristic peak at 1730cm—1 was observed.

In the PVA/Sericin blend films, characteristic amide I, I peaks of
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the Sericin were observed. These facts indicate that there are good
miscibility between PVA and Sericin.

Chitosan/Sericin blend films showed absorption band of amide I peak
at 1630cn™ concerned with C=0 stretching vibration by strong
hydrogen-bond between inter—-molecular and sowed absorption band of
amide II peak at 1521cem™! concerned with N-H bending vibration. The
absorption band of amide 1 peak was decreased with increasing
Chitosan content, and we confirmed that there are good affinity between
Chitosan and Sericin.

In the IR-spectrum of cross linked Chitosan/Sericin blend films and
uncross linked Chitosan/Sericin blend films, significant difference was not
observed.

Weight loss of the Chitosan/Sericin blend films by cleaning with
aqueous sodium hydroxide is increased with increasing Sericin content.
This loss is loss of acetic acid and Sericin in the Chitosan/Sericin films,
because of the molecular weight of the Sericin is 1/5 of the Chitosan
and Sericin is dissolved in NaOH solution.

Weight loss is increased when Sericin content is more than 50% for
cross linked Chitosan/Sericin blend films.

Weight loss of the Chitosan/PVA and PVA/Sericin blend films is
decreased with increasing PVA content. This is because of the

molecular weight of the PVA is bigger than that of Chitosan and Sericin.
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