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##5470502021: MAJOR CHEMICAL ENGINEERING

KEYWORDS: ANTIMICROBIAL / JACK FRUIT FLOUR / ANTIMICROBIAL FILM
KANTIMA JUNTARAPUN : BIODEGRADABLE COMPOSITE FILM FROM
ALGINATE-JACK FRUIT SEED WITH ANTIMICROBIAL ACTIVITY. ADVISOR :
CHUTIMON SATIRAPIPATHKUL, Ph.D., CO-ADVISOR : ASSOC. PROF

TANAPAT PALAGA, Ph.D., 127 pp.

The antibacterial activities of methanol, dichrolometane and hexane extracts of Terminalia bellerica
Roxb (TB) and Nypa fruticans Wurmb (NF) against both gram-positive bacteria (Bacillus subtilis and
Staphylococcus aureus) and gram-negative bacteria (Escherichia coli) were determined by Disc diffusion
method and the broth dilution assay. The results showed that the methanolic extracts displayed the highest
activity against all the tested strains. Gram-negative bacteria strain was generally more resistant to the tested
extracts than Gram-positive strains. The average clear zone of the inhibition of TB extract ranged from 7.06 to
23.00 mm, whereas the values of NF extract ranged from 7.50 to 21.60 mm. The minimum bactericidal
concentration (MIC) of TB and NF extracts was ranged from 0.16 mg/ml to 0.31 mg/L. All extracts were
shown non cytotoxicity to human lung fibroblast cell line (WI-38) as determined by MTT assay.

Biodegradable films were prepared from a mixture of alginate and jackfruit flour. The study showed
that alginate/jackfruit flour ratio and glycerol concentration affected on mechanical properties and solubility.
The antimicrobial film prepared from alginate 60%, jackfruit flour 40% and glycerol 10% (w/weight of film
solution) was selected to further study. The TB and NF extracts were incorporated in the films to act as natural
antimicrobial agent. Increasing concentration of the extract provided decrease of tensile strength and increase
of elongation at break, solubility and OTR. The films exhibited antimicrobial activities against both gram-
positive bacteria and gram-negative bacteria by using agar diffusion assay method. Gram-negative bacteria
strain was more resistant to the films than Gram-positive strains. The average clear zone of the inhibition of
antimicrobial TB extracts film ranged from 8.36 to 12.63 mm, whereas the values of NF extract films ranged
from 7.43 to 11.86 mm. The film with 15% of the TB extract showed the highest antimicrobial activity. The
properties of alginate/jackfruit flour film with 15% of the TB extract, the thickness, tensile strength, elongation,
WVTR and OTR were 0.30 mm, 22.67 MPa, 57.79 %, 1853 + 13 g/m’/day, and 15.25 + 0.2 cm’/m’/day,

respectively.
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Microorganisms —

(A) Packaging system (B) Coating system
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0.8 -~
0.7 - R?>=0.9994
0.6
0.5
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0.3
0.2
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y =1.0476x
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0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Y k4 = a a A v 1 Aa aa
anunTuasszneviluedn (ladnsuneiiadans)
sUi n-1 nsmlinasgruansdseneniiuean

4. myrmwalamsiszneviluedn

1 Y = a ! 9y 9 2 a

Ama laaslszneviluednansam ldanmnnududuamslsznoy Auodnlay
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mmnugasasae 1

C=c - (V,+V) (V,/V,)/M

Tagn  C Ao ama'ldesdszneuusan
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c Ao Anududuansanauedn (Naansuauyaunadnaoiianans)
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5. MUIUMIDYASANNNYIAVDABAA (% viability) NAINIgANAULUEAN 540 ‘Irﬂi‘lr!!?»lﬂi
% Cell viability = (Asample/Acontrol) x 100

a 4
% Cell viability = $osazanulizinveyad
1 A sq 1 1% 1 Yy 9
Asample = ANNIQANAULAIVBIFAGT ldasanauaazANUTLTY

Acontrol = Amsganaunasvosadn hildasaria

v A (v v ¢ d d
e.maNuINIUve s anai ldudimsiniyvousaai 50 wesidun (c,,)
[ 1 1 I
m3ma1 1C,, Taald115unsu excel a5 1an51midunsesznai1en loglo Tiunu X i
1 % ] a 4 o 1
AN UTUVDINTAIBEAZLAY v 7D F08aN 1T HTINVDAULAR (Yviability) A1HIVAL
Y

J 9 . % I 1
1C,, Tasumuan y = 50 asluaumsnywlidunse 921118a1 x 1az antilog x Faziilum 1C,,
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d' = A o Ay v v Y @ o
A1319N V-1 ﬂ"lillﬁfJ‘]JmEJlIiJi‘Jﬂmﬁ”liﬁﬂﬂ‘*rTfJ”I‘]J‘VIUlﬂi]WﬂfﬂﬁZ‘Tﬂﬂﬁlju"l‘Wiﬂ’Jﬂ@’J‘ﬂ1a$ﬁ”lfJ

a J ~ a Y =y I & o J 1
FHAA1 NYUNYUNRDI (305 oarusamed) 1Tunal 72 92 13 Tudasidiu 1 4o 10

U

agulns iiaza Mmwalamsanarey
(PSude 100 nSNayulnsuia)

TUONADN NI 4.953
lanaeTstimu 9.103

WN1U0A 72.837

Tuvn LFnIY 4.133
lanaelstimu 7.653

WNUOA 62.343

d' = a A A [ Y % o a 1 ~
A1 1NN Y-2 ‘]Jiﬂﬂm’@ﬂ‘iﬂi%ﬂﬂ’uwuﬂﬁﬂﬂ’dﬂﬂulﬂ%Wﬂﬁiguhl‘WiﬂWﬂﬁ’J‘ﬂWﬁ%ﬁWﬂﬂﬂAﬂﬁN‘] N

a I O o 1 1
QUNNNNDI 305 pasaFea Hmar 72 92 1ue Tudnindiu 1 de 10

Q U

aylng | @rhazane | Panamsiszneviluedn | mwalaasiszneviluedn
(DSHTNYANIAUNAANAD ("5 AR100 NSNATANA
100 SNENTANATIEND) YieNy)
AUONAN | LanLFY 21.31 0.8524
lanaslstimu 59.47 11.894
WNU0A 122.25 24.45
Tuvn LFnNLEY 20.29 0.8116
lanasTsiimu 46.53 9.306
WNUeA 85.74 17.148
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ﬂ'li'l\‘lﬁ V-3 i]VI‘ﬁEJ‘]JfNLGIﬁ’JLL‘]JﬂVII%EJ‘lJ?Nﬁﬁﬁﬂﬂi]TﬂﬁlJu“l,WihlVIﬂﬁ?ﬂ@?ﬁWﬁ%ﬁWﬂ%uﬂ@NG]

vinauiuguana1sla Hadmns)
ﬁHHqW? azany E. coli B. subtilis S. aureus
1 |2 3 1 2 3 1 2 3
quo FINIYU 0.7 |07 0.8 0.7 0.8 075 |1 0.9 0.8
wan | lanaelstimu |09 |08 085 (09 |1 12 (12 |13 1.35
WNIUea 14 |15 |16 |14 [18 |21 |21 |22 |22
ISTRRE FINIYU 0.7 1074 | 0.68 |1 0.9 093 |1 0.98 0.89
lanaslsimu | 09 {095 |098 [ 12 | 121 [125 |12 |11 1.23
WNIUea 14 (152 | 148 |22 |23 |24 |22 |21 |232

4 Y
v o A

q’ £ A A A d Ax o =i Yy 9
A1319N V-4 tmﬁﬂ‘umwmmﬂmaammﬂauwnmiﬁﬂm1ﬂmg‘u]lwa"lmvm’gmmmmu 500

luTnsnSuneiianans NSumaA199

Y |l d Aa A
mmmauwmgﬁuﬂnmnﬂa (Naatun9)

%TH‘NN!‘Wﬁ 310 E. coli B. subtilis S. aureus

msana | 2 3 1 2 3 1 2 3
(Goway
Tag

1%10)

ﬁoe

AUDNLAN 5 - - - - - - - - -
10 |- - - - - - - - -

15 836 | 839 | 833 | 12.63 | 12.6 | 12.68 | 11.44 | 11.45 | 11.48

luan 5 - - - - - - - - -

15 743 | 741 | 7.46 | 11.86 | 11.85 | 11.87 | 10.23 | 10.21 | 10.25




d' I a [ A 4 o 4 = Y Y 1
AN V-5 ﬂ’JTJJL‘]JHWB"]JENﬁWﬁﬁﬂﬂﬁHu]‘I,Wihl‘I/]fJ‘I/IiJ@]E’)L"Ifﬁﬁ']JE]WU@QﬂJHHEJ (599 WI-38) NANMUNVUN NG

ayulng i mnsganauuas (lumas) Ammsganaunas (lumas) Yoeavmssl i
nsasa vouwaginansaia voumaaniasaia a o uTad o
(un./ua.) 1 2 3 1 2 3
AUBNLAN 0.00 0.999 1.021 1.021 0.145 0.142 0.141 100.000 0.015
0.01 0.977 0.995 0.958 0.116 0.121 0.119 98.850 0.021
0.02 0.892 0.898 0.869 0.050 0.045 0.069 95.810 0.018
0.05 0.836 0.838 0.844 0.065 0.057 0.069 89.360 0.005
0.16 0.758 0.774 0.799 0.050 0.043 0.050 84.020 0.024
0.50 0.728 0.734 0.721 0.078 0.079 0.078 74.810 0.007
1.58 0.520 0.432 0.468 0.080 0.089 0.082 44.890 0.051
5.00 0253 0.255 0210 0.052 0.059 0.057 21.120 0.029
15.81 0.178 0.219 0.192 0.060 0.079 0.070 14.590 0.024
lu9n 0.00 1.039 1.043 1.037 0.169 0.169 0.165 100.460 0.004
0.01 1.028 0.933 1.027 0.135 0.124 0.130 99.810 0.063
0.02 0.960 0.935 0.945 0.096 0.099 0.098 97.810 0.014
0.05 0.935 0.948 0916 0.076 0.068 0.078 98.960 0.019
0.16 0.887 0.863 0.854 0.040 0.049 0.047 94.780 0.020
0.50 0.848 0.821 0.831 0.067 0.184 0.104 82.370 0.016
1.58 0.676 0.679 0.675 0.076 0.071 0.107 68.200 0.002
5.00 0.283 0.286 0.270 0.041 0.048 0.045 27.070 0.010
15.81 0.214 0.241 0.241 0.086 0.049 0.102 17.630 0.018
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a Y A s o s
M1319N V-6 ﬂ'i'W\lLLﬁﬂQﬂTTW] IC50 m@ﬂﬁ’]iﬁﬂﬂﬁl!ulh\linlﬂﬂﬂﬂ@ﬂl“ﬁaaﬂ@ﬂﬂl@ﬂﬂwyEJ (mfaa

WI-38) NANMTUTUA1I

ayulng IC,, e Audeawy
1 2 3 AT
ANoNLAN 1.591 1.394 1.462 1.482 0.100
luvn 2.455 2.231 1.999 2.228 0.228
M31ai -7 aanurnvesildusaduauiluudavyu

NI AIU ANuvNVesTIaN () Aunde i

oavtue | uile 1 2 3 MAIFIU
0 100 0.160 0.180 0.130 0.157 0.025
20 80 0.170 0.180 0.190 0.180 0.010
40 60 0.190 0.170 0.230 0.197 0.031
60 40 0.230 0.200 0.220 0.217 0.015
80 20 0.210 0.230 0.260 0.233 0.025
100 0 0.180 0.160 0.170 0.170 0.010
0 100 0.180 0.150 0.180 0.170 0.017
20 80 0.170 0.230 0.220 0.207 0.032
40 60 0.280 0.250 0.220 0.250 0.030
60 40 0.240 0.230 0.260 0.243 0.015
80 20 0.290 0.270 0.240 0.267 0.025
100 0 0.190 0.170 0.180 0.180 0.010
0 100 0.180 0.190 0.180 0.183 0.006
20 80 0.210 0.230 0.250 0.230 0.020
40 60 0.270 0.300 0.280 0.283 0.015
60 40 0.290 0.310 0.260 0.287 0.025
80 20 0.280 0.260 0.290 0.277 0.015
100 0 0.190 0.220 0.180 0.197 0.021




122

d' 1 ad o a Y < A [
A1319N V-8 ﬂ']ﬂ'3']11Vf1!"IEU@Q‘V\lﬁﬂJ@ﬁﬁ]Lu@/uﬂQlﬁJaﬂﬂJL‘!u NnYATANA

nams

ayulng (Gowazlay ANNHINVRINAN 1 ae Ao
ﬁmﬁ'n) (Haans) MINIFIU

0 0.230 0.200 0.220 0.217 0.015

ANONLNN 5 0.270 0.260 0.260 0.263 0.006

10 0.290 0.310 0.280 0.293 0.015

15 0.310 0.320 0.280 0.303 0.021

0 0.230 0.200 0.220 0.217 0.015

luan 5 0250 | 0270 | 0250 | 0.257 0.012

10 0.290 0.300 0.280 0.290 0.010

15 0310 | 0300 | 0300 | 0.303 0.006

4‘ 1 - ad o Aa 9 < A [
M1 19N V-9 mmm’mminﬂﬁazawunlfNWauaaﬂLuﬁ/uﬂqmaﬂwu NUATANA

YSanaens
ayulng | (Gowazlag imiinfimaevesildu m3esazms | Audoawy
1%1?1%) (Jaansw) azaeni MIAIFIU
0 0.0583 | 0.0805 | 0.0608 6.65 0.012
auennn 5 0.0831 | 0.0974 | 0.0565 7.90 0.005
10 0.0951 | 0.0855 | 0.0859 8.88 0.005
15 0.1226 | 0.0564 | 0.1055 9.48 0.012
0 0.0583 | 0.0805 | 0.0608 6.65 0.012
Tu91n 5 0.0584 | 0.0926 | 0.0795 7.68 0.017
10 0.1107 | 0.0512 | 0.0870 8.30 0.016
15 0.0709 | 0.1070 | 0.1095 9.58 0.021
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d' 1 % ad o Aa 9 <3 A A [
AN V-10 ﬂminllmm’mm’iazmﬂu1611mwau@amuw/uﬂamamqu NYATANA

~
9NAIY naesen vhniiniimaeve il .
(Goway m3ezazms | Andaavy
Tag azaneni NNIFIU
Sasrua | ufla | aiw in) 1 2 3

0 100 10 0.0000 | 0.0000 | 0.0000 100.00 0.04
20 80 10 0.1462 | 0.1647 | 0.1605 15.71 0.01
40 60 10 0.0638 | 0.0489 | 0.1345 8.24 0.05
60 40 10 0.0583 | 0.0805 | 0.0608 6.65 0.01
80 20 10 0.0735 | 0.0373 | 0.0747 6.18 0.02
100 0 10 0.0507 | 0.0516 | 0.0468 497 0.00
0 100 15 0.0000 | 0.0000 | 0.0000 100.00 0.05
20 80 15 0.0882 | 0.1826 | 0.2674 17.94 0.09
40 60 15 0.2644 | 0.0696 | 0.1010 14.50 0.10
60 40 15 0.1338 | 0.1146 | 0.1302 12.62 0.01
80 20 15 0.0797 | 0.1106 | 0.0987 9.64 0.02
100 0 15 0.0751 | 0.1146 | 0.0786 8.95 0.02
0 100 20 0.0000 | 0.0000 | 0.0000 100.00 0.12
20 80 20 0.2945 | 0.1829 | 0.168 21.51 0.07
40 60 20 0.2281 | 0.152 | 0.1253 16.85 0.05
60 40 20 0.1638 | 0.2535 | 0.0128 14.34 0.12
80 20 20 0.0969 | 0.1694 | 0.0708 11.24 0.05
100 0 20 0.0733 | 0.1480 | 0.1333 11.82 0.04
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9NIAIY paresea | MAIUMY o) i
(Gowaz 159019 deay | Yesazms | ieaun
Tag (ng MASFIY aaM NNIFIU
oadua | mila ﬁmﬁfn) thama)

0 100 10 5.638 1.130 52.762 2.648
20 80 10 17.334 1.804 47.990 2.020
40 60 10 26.282 1.949 43,172 1.969
60 40 10 51.942 2.697 41.034 1.802
80 20 10 53.414 1.922 34.554 2.440
100 0 10 61.428 2.148 22.986 2.015

0 100 15 4.858 1.021 42.444 4244
20 80 15 13.992 1.272 34.968 3.496
40 60 15 20.078 1.258 30.232 3.023
60 40 15 42247 1.274 29.010 2.901
80 20 15 47.486 1.370 16.026 1.602
100 0 15 51.788 1.484 6.148 6.148
0 100 20 3.688 0.883 47.020 4.702
20 80 20 11.810 1.102 41.548 4.154
40 60 20 17.544 1.530 38.570 3.857
60 40 20 41.571 1.511 36.740 3.674
80 20 20 42.462 1.101 21.916 2.191
100 0 20 46.130 1.602 10.214 1.021
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PBunams | mdumu
ayulng ane ussia | Audoawy | Jesazms | Andoawy
(Gowazlag (N MASFIY HAN NNIFIU
Vo) thama)

AUDNLAN 0 51.942 2.697 41.034 1.802

5 41.45 1.488 46.672 2.808

10 33.62 2.079 50.368 2.697

15 22.664 1.977 57.788 4.716

luan 0 51.942 2.697 41.034 1.802

5 42.434 1.508 45.528 3.335

10 34.882 2.212 51.742 3.120

15 23.738 1.947 60.862 2.901
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H 1 ] a a P-4 H 1
M99 v-13 Adesazanuauisanislantlassaisdseneuusanvosunuilaunlaas

anaguonnnaz luan

na ANMINTUISADATNORLAN ANMINTUITTHAIVDIN
(%;’"ﬂm) (Tﬂﬂﬁmﬁn) (Tﬂm:‘ifmﬁn)
5 10 15 5 10 15

2.00 4.42 7.50 10.06 431 7.26 7.26

4.00 533 12.12 14.12 6.91 15.15 15.15

6.00 10.75 15.39 19.69 10.82 16.92 16.92

8.00 15.28 18.10 2275 15.63 22.67 22.67
10.00 18.99 23.05 27.46 21.04 26.40 26.40
12.00 2523 30.62 32.45 25.15 28.43 28.43
14.00 29.95 36.76 41.80 28.36 3428 3428
16.00 35.78 47.29 57.28 34.77 39.77 39.77
18.00 39.70 59.65 66.33 38.98 55.62 55.62
20.00 4231 63.80 79.03 42.18 69.18 69.18
22.00 51.96 75.28 80.03 51.90 72.28 72.28
24.00 63.72 78.87 83.24 62.73 78.65 78.65
26.00 65.83 85.49 85.45 65.53 81.67 81.67
28.00 71.76 85.49 85.45 68.64 84.41 84.41
30.00 78.79 86.84 88.23 72.34 86.36 86.36
32.00 80.90 91.87 89.59 79.46 86.09 86.09
34.00 81.11 92.82 89.73 80.16 $8.84 $8.84
36.00 83.12 94.18 90.80 83.07 90.97 90.97
38.00 84.82 94.82 93.15 84.47 96.99 96.99
40.00 86.33 93.70 95.72 86.27 98.23 98.23
42.00 88.54 96.73 97.08 89.68 99.20 99.20
44.00 92.86 98.96 98.07 93.79 99.56 99.56
46.00 97.29 99.36 99.36 95.89 99.73 99.73
48.00 99.80 100.00 100.00 99.90 100.00 100.00
50.00 99.90 100.00 100.00 100.00 100.00 100.00
52.00 100.00 100.00 100.00 100.00 100.00 100.00
54.00 100.00 100.00 100.00 100.00 100.00 100.00
56.00 100.00 100.00 100.00 100.00 100.00 100.00
60.00 100.00 100.00 100.00 100.00 100.00 100.00
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