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No treatment
dallaa Goh

no. 2 (1:1)
Sample 2a

2.5 % chitosan
O % ¥,0

0.3 cm Ocm 10 gm 13.52

no. 3 (1:1)
Sample 3a

2 % chitosan
O % ¥

0.3cm 0.2cm 25gm 14.01

no. 4 (1:1)
Sample 4a
1.5 % chitosan
O % V.0

0.6 cm 0.3cm 30gm 15.57

no.5 (2:1)
Sample 5b
2.5 % chitosan
O\J.M 0/0 Y ) °
no.6 (2:1)
Sample 6a

1 % chitosan
s %
no.7 (1:1)
Sample 7a
1 % chitosan
OIJsid %
no.8 (1:1)
Sample 8a
0.5 % chitosan
CJUM °/o v,0
no.9 (1:1)
Sample 9a
0.1 % chitosan
O1Jsd % )

0.5cm 10 gm 14.61

15.42
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Paper bags

400 58l S paal) Sl il Gadle (2) Jsaad) G
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Pack no. Loss of Lossof | Lossof | Hardness Pack no. !.oss of Loss of Los.s of | Hardness
diameter | Length | weight avg. diameter | Length | weight ave.
no. 10
no. 20
Sample 20a Sample 1a
No treatment —
No treatment no holes s 0.7cm 0.4cm
no. 21 (1'1) clatd oJAe—ae.“l.A
Sample 21a 0.2cm 03cm | 15gm
0.1 % chitosan 2°' 11| "
- ample 11 a
no. 22 (1:1) No treatment —
Sample 21a - with holes 12.09
0.5 % chitosan — dallaa (30
no. 23 (1:1) claz g5
1 % chitosan 04cm | 0.4cm | Ogm 13.02 no. 12 (1:1)
Sample 12a
:amp:e :g; 0.1 % chitosan- 13.42
ample ) 3 . 13.1 no holes
no. 13 (1:1)
no. 24 (2:1) sample 13a
Sample 24b 04cm | 03cm 0gm 14.05 0.5 % chitosan - 0.3cm | 0.3cm
1 % chitosan with holes
no. 25 (1:1) no.14 (2:1)
Sample 25 a 1cm 09cm | 10gm - sample 14a
1.5 % chitosan 1% chitosan- no | 0.3¢m | 0.3cm | 10gm 13.84
no. 26 (1:1) holes
Sample 26 a 0.3cm 0Ocm 10gm 133 no.15 (1:1)
2 % chitosan Sample 15 a
no. 27 (1:1) 1 % chitosan 04cm | 0.2cm | 15gm 13.4
Sample 27 a 0.3cm Ocm 15gm 11.8
2.5 % chitosan no.16 (1:1)
Sample 27 b Sample 16a
2.5 % chitosan 0.3 cm 0cm 0gm 12.08 1.5 % chitosan - 03cm | 0.2cm | 10gm 13.36
with holes
no. 28 (2:1)
2 no.17 (1:1)
;asnl/plfhitsoian 0.3cm 0.1cm 10 gm 13.1 Sample 17a
270 2% chitosan- no | 99 ¢m 0cm 0gm 10.67
holes ’
Sample 28 b 18 (2:1)
. no. H
(1:1) 0.2cm Ocm 0gm 11.7 sample 18a
2.5 % chitosan - 0.2cm | 0.2cm | 68gm 13.48
no holes
no.19 (1:1)
i " Sample 19a
bua ) il i saadl il 2.5 % chitosan- | 0.1cm | 0.1cm | 5gm 12.65
with holes
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W S.7 (1:1)(1 % chitosan) W S.4a (1:1) (1.5 % chitosan)

S.3 (1:1)(2 % chitosan) W S.5b (2:1)(2.5 % chitosan)

M S.2a (1:1)2.5 % chitosan
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S.7 (1:1)(1 % chitosan) M S.4a (1:1) (1.5 % chitosan)
W S.3 (1:1)(2 % chitosan) W S.5b (2:1)(2.5 % chitosan)

m S.2a 2.5 % chitosan

Jalas el Hhd s el il ¢y Jalada (Y) &85 IS5
Culi sl s

oanidll Jae Gliall aas a j2d Ol ulil) &5 Giy e
gl Jala aeal) 5y A adl) a4 sl

(sg)m)m(;mmdzy ol Gy e
Ak e (V1)) S OS5 AT dwi dallad)
Lty Aallaall (S2a) Al 5 (Ll 5 (o siaill) Ayl
Aghadll Aida e (V1)) JaSL8s Ol si—d Y0
(Laall s ol ) siadll)

Ly dallaall (S9) daall Hhadl) b 88 dpusd o) Lty @
kel A e (V:)) DS%5 Ol)s—3 %0.5
Aty dalladll (S7) 5(S6a) Al 5 (Ll 5 o)) ) i)
Ll A8k e (V1)) 5(2:1) OS5 OV s %1
(Ll s ol ) siadll)




dunilygiallg oronil pglc
———————————————————————————————

Paper bags:48 sl <l gal) - Ll

JSEY) B Cnsa oa LaS A8 ) ) & gand) bl B il
=A%) Al

il e il g o Sl i
gl Jata Jaasll 3 538 IO ol 8 sl
(S5b) duall (35l b 388 Apead B o pliall 338 iy @

A8 5 gl qulial) JAI3 5 yall) b b S

Loss of diameter in paper bags

Aada (ge (2:1) 5eS5 Ot 7Y, 0 Ay dalladl)
Fnsy Aallaal) (523) Lgall (Ll 5 )5 sial) Apdal
Akl Addh e (V:)) S8y Ol s ZY,0

(Ll 5 o)) sl

' (S1-59- S6a- cilisll ¢y 51l & 88 A e Laiy
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Change of Hardness (N) in P.E bags
0.4 18
17
0.2 16
I 15
. o N 14
13
cm mS.10 a (No treatment) no holes
M S.11a (no treatment)with holes 12
S.12 (1:1)(0.1 % chitosan) no holes 11
S.13a (1:1)(0.5 % chitosan)with holes 10
W S.14a (2:1)(1 % chitosan)no holes mS.1 (No treatment) (1:1) (0.1 % chitosan)
WS.15a (1:1) (1 % chitosan) (N) S.9 (1:1)(0.5 % chitosan) M S.6a (2:1)(1 % chitosan)
W S.16a (1:1)(1.5 % chitosan)with holes
W S.17a (1:1)(2 % chitosan) no holes W S.7 (1:1)(1 % chitosan) W S.4a (1:1) (1.5 % chitosan)
WS.18a (2:1) (2.5 % chitosan)no holes WS.3(1:1)(2 % chitosan) W S.5b (2:1)(2.5 % chitosan)
W S.19a (1:1) (2.5 % chitosan) with holes
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4 )5l uilBal) Jala 3 i) ()39 (2 84Y) 4 o) uilial) Jaa 5a3l) J ok b a8l
25.3 1
0.9

20.2 08

0.7

15.1
0.6
1 0.5
0.4
4. 0.3
0.2
. a a 0.1 I I I I I

o

(o]

o

W S.10 a (No treatment) no holes

gm M S.11a (no treatment)with holes -0.1
mS.12 (1:1)(0.1 % chitosan) no holes W S.10 a (No treatment) no holes

S.13a (1:1)(0.5 % chitosan)with holes cm m S.11a (no treatment)with holes

142 (2:1)(1 % chi hol W S.12 (1:1)(0.1 % chitosan) no holes
BS.14a (2:1)(1 % chitosan)no holes S.13a (1:1)(0.5 % chitosan)with holes

W S.15a (1:1) (1 % chitosan) M S.14a (2:1)(1 % chitosan)no holes
W S.16a (1:1)(1.5 % chitosan)with holes m S.15a (1:1) (1 % chitosan)

WS.17a (1:1)(2 % chitosan) no holes W S.16a (1:1)(1.5 % chitosan)with holes
M S.17a (1:1)(2 % chitosan) no holes

W 5.18a (2:1) (2.5 % chitosan)no holes M S.18a (2:1) (2.5 % chitosan)no holes
WS.19a (1:1) (2.5 % chitosan) with holes W S.19a (1:1) (2.5 % chitosan) with holes
e B e .. . . : )2 3 yadll d ) yaadll o Jadadia (V) A8 5
Ja1 5 el ) 35 b il yukal) (s Jaaia () b, UK S35 e (o Sl G Blatia (V) 8 JS2
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3
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CM mS.20 a (no treatment) M S.21a (1:1) 0.1% chitosan

0.9
0.8
0.7
0.6
0.5
0.4
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M S.22a (1:1)0.5 % chitosan) S.23a (1:1)(1 % chitosan)
W S.24a (2:1)(1 % chitosan) W S.26a (1:1)(2 % chitosan)
W S.27a (1:1)(2.5 % chitosan) ®S.27 b (1:1) (2.5 % chitosan)
W S.28a(2:1) (2.5 % chitosan) ™ S.28b (1:1) (2.5 % chitosan)
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Change of Hardness in paper bags
18 (N)
17
16
15
14
1
1

10 II III II

N W

1

[N

M S.10 a (No treatment) no holes

(N) M S.11a (no treatment)with holes
mS.12 (1:1)(0.1 % chitosan) no holes

S.13a (1:1)(0.5 % chitosan)with holes

M S.14a (2:1)(1 % chitosan)no holes
M S.15a (1:1) (1 % chitosan)
W S.16a (1:1)(1.5 % chitosan)with holes
W S.17a (1:1)(2 % chitosan) no holes
W S.18a (2:1) (2.5 % chitosan)no holes
M S.19a (1:1) (2.5 % chitosan) with holes
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17 cm )
W S.20 a (No treatment) W S.21a(1:1) 0.1% chitosan
16 mS.22a (1:1)0.5 % chitosan) S.23a (1:1)(1 % chitosan)
15 W S.24a (2:1)(1 % chitosan) W S.26a (1:1)(2 % chitosan)

W S.27a (1:1)(2.5 % chitosan) W S.27 b (1:1) (2.5 % chitosan)
W S.28a (2:1) (2.5 % chitosan) m®S.28b (2:1) (2.5 % chitosan
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M S.24a (2:1)(1 % chitosan) M S.26a (1:1)(2 % chitosan)
W S.27a (1:1)(2.5 % chitosan) W S.27 b (1:1) (2.5 % chitosan)
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