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Research and development of bio-packaging from Cassava Starch
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Abstract

This research aimed to prepare the Bio-packaging form cassava starch for value
added the cassava and produced the antimicrobial packaging for food. Cassava starch
were prepared; cleaned and sliced cassava into small pieces and compressed to get juice.
Starch were settled and became to white color, the water was removed and dried at
50°C for 24 hrs. Afterthat starch were grinded to be fine powder. The starch had 85.48%
carbohydrate. Cassava starch-chitosan blended film were prepared; mixed cassava starch
solution with chitosan solution in starch:chitosan ratio (g): 1:0, 1:0.2, 1:0.4, 1:0.6, 1:0.8 and
1:1 and glycerol were added 40% w/w of total solid for plasticizers. The solution were
casted in acrylic plate for forming. The result shown best forming, transparent films and
the yellow color score (b*) was increase when increase chitosan. The properties of blend
films were demonstrated. All of films shown best properties and significantly different
(p<0.05); moisture content 9.51-10.45%, water activity (a,,) 0.426-0.437, that shown the
microbial can’t grow and water solubility 22.31-29.75%, which starch:chitosan 1:0.2 blend
film was lower solubility. Afterthat demonstrated the mechanical properties of films. The
results starch:chitosan 1:0.6 blend film shown higher tensile strength 134.2 kF/cm?,
starch:chitosan 1:0 blend film shown higher %elongation 73.77% and starch:chitosan 1:0
blend film shown higher tear strength 590.16 mN. Water vapour transmission rate (WVTR)
and oxygen transmission rate (OTR) of blend film were 1,918-2,105 ¢/m?/day and 1.33-
4.29 cm?®m?/day, which starch:chitosan 1:0 blend film shown higher WVTR and lower
OTR, starch:chitosan 1:0.4 blend film shown lower WVTR and starch:chitosan 1:1 blend film
shown higher OTR. The efficiency of blend films for antimicrobial packaging were tested.
The result shown blend film couldn’t inhibit the Aspergillus flavus A39 growth, that didn’t
have clear zone surrounded the piece of blend film. However, should other different
microbial test in the future. Cost of blend film was 0.02-0.50 bath/sheet. The

starch:chitosan 1:0.6 have potential for more researched on food packaging in the future
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because it have good properties same as film, that best properties (not significantly

different).
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(p<0.05) (Table 2) uardidgstudiodndiuraslalaguifintuds Figure 7 lnefidnmdiuuts
fudrvgndelalagu wirdy 1:02 Samrmanunsolunisagatstiiiian wandifuiiug
nszvhsevindlianaveautauaslalnmudoudnudause JainaniusslelasiauiiAnusnseyii
futaniglunazaisusnvesluana lasdufiazasersanfudivvesueluweinioulng
Tuianatdn (Bourtoom et al, 2008) Fetiuaursnirfiduutatudvendonanlalogiuly

Uszenaldiluussyduaidmsvenmsle

1 [

AauURTna 1uANuansienuudnsinasauBnngurasvasflaudmindagen

Y

ansniluussgndldiduussdueilén Tasanuuduswosiiduiniuanusinsgiianislu
wazneueniuanaruiusslelasiauvemylansenda (-OH) vasluanauds wagny —NH," veq
luanalalagu (Bourtoom et al, 2008) Felun1snnassldnadaua AIINHIUNIULTIR VA
ANaansolun1sBafa warAuduILLIIEnYIn Seranisnaasanuiniduudiudends
weialalneuiiauansstusereiitedi (p<0.05) fidasanlalmeusiieiu i Table 2 fail

AUATUNIUKTIAIA (Tensile Strength; TS) vasilduilrnasduilaifulalngiu 1Ho391n

vYa

lalnenuilgaantAvaoifinnuudusdiilidy (Chillo et al, 2008) fe 1 TS vasilaulsiifula

aa o

FUTAINEAMIAY 51.72 kF/cm? Tuvaeiflduwdadudvesndsinfidnsndnudaiudlendssiola

a v [y

lagu Wiy 1:0.6 fld1 TS genaamifu 134.2 kF/cm? uadanlilunnsnaiuegnadifudfry v

(% |

Asufisnsarveaiaiudendalalamu Wiy 1:0.2 uaz 1:0.4 uaranaudefdudsnsdu
vosuwthdudUzmraslalagu windu 1:0.8 uag 1:1 amuaau (Figure 8)

WeodfunisBai (Elongation; E) vestiduiimanasiesnsdiuvedalaguiiutu (Fig
9) FedonndauAAUE UL AveTTidY Ao WeTlduimanudumuusRInnn Ty
fevilesidudvionnuannsalunisiasiesas Tnefiduudaliiulalnwuiien £ gefian wirdu
73.77% uanensiusgiitudfey (p<0.05) Em]LﬁaqmﬂimLaqasuaqLLi’]aamﬁmﬁmmﬂﬁzﬁﬂﬁ’u
nAwwesoalddliiluanavedlalawusndnuuasndwesoateliidudiaudanguitu (Chillo
et al., 2008) uFdadléd sotaunfefidundaiuduendmanlalnguiisnsdiy uilslaln

[

11 1:0.2 WU 42.95% druiignsidruntalalngiu 1:0.4, 1:0.6, 1:0.8 way 1:1 faliunnang

[ 1 [

fuaenafifod1fny (p<0.05) iU 33.10 27.93 23.67 uay 22.97% auddy iesanidlaunss
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nszvirsznnluianavesuladulalaguiiuunntu Aduasinuwdwswnniurinlindalea

Posad enuNons@uwlsuAUsrdslalpenu windu 1:0.8 way 1:1 AiA1anasniaan TS wag E

'
1 I

ANNAUNINLSEnUInvesTlduwl wiuderaslibulalawuiengeiign wiriu 590.16
mN uazwanaaiuegaltddny (p<0.05) Auilduiidslalae o1adesnilduldifulalaey
Aaksanseyiiuniwesealasliiluanavaslalaguindarneilifldufdalaansanuindsia
Ilid widlenSouiiteusswiediiduiialalnsudeiu nuindeusinalalnsufiiauiidys
AU UASanUILRLTY (Fisure 10) fall Huitsnsndruvosutelalneu 1:0.2 1:0.4 1:0.6
1:0.8 uag 1:1 SAWinfu 214.7 237.0 304.7 306.5 uay 303.7 suddu Gefidnadu 1:0.6 1:0.8
uay 1:1 daliunnssiuetelitud1fny (p<0.05) 63 Table 2

AnandRTddyvesTanfiavihuszandldiduussadue Ao Sasn1sfuruvasler
(WVTR) wazdnsin1sduruvesfiteosndiau (OTR) Wesniuadenisdnengnisiiuine
HANS0u Faazdmnudesnisuanseiulundazndndost Tnenanisvaasnui Aduudsldifule
Immuﬁmé’mﬂmﬁ%mqumaﬁlaﬁﬁqﬂﬁqﬂ (Figure 11) 117U 2,105 ¢/m%/day wagliunnaeiu
agnafifudfny (p<0.05) fuilduiiinlalaeludnsduundelalneu 1:0.2 1:0.8 way 1:1 A6
WU 2,199.67 2,072 way 2,101 o/m%/day mudsiu (Table 2) warfiAranasiisnsidau 1:0.4
wag 1:0.6 vinAU 1,918 waz 1,919.67 ¢/m%/day FeldunnareuogailiTodn A1y (p<0.05) 9
d0AAABINUTIBIIUBY Selleh et al. (2009) dosmniudwarlalneudunedusaalsined
wesfiweuti (hydrophilic polymer) ﬁqg]ms?fuiuLaQaﬁumﬁfﬂLLagﬁﬂﬁﬂfﬂmum’haaﬂléfﬁ waile
Sasrdruvesuauarlalasumnzanasiinnsanssisendnaia 2 lwanaldd vililuana
naeuiilddesauasiivorianasdiiveuthanas dwaldan WVTR anaq

drusnsnsBuriuresingesndiay (OTR) wui Aduuiwmalalneuduiduiigiunis
Furuvesigeandiauldiiiesnniian OTR Heunin 50 cm®/m?/day (Selleh et al., 2009) e
oglu9 1.33-0.29 cm*/m?/day \flesnudeillassaadundnuasiiusainssvidunteluluana
seustlalasaurilainefurulgldd (Vartiainen and Harlin, 2011) Tnedanfintudeusuna
Talmenuiiandy (Figure 12) uazdAuansnafuagnaidoddny (p<0.05) fall fdufidnsidiuves
wtlelalewu 1:0 1:0.2 1:0.4 1:0.6 1:0.8 waz 1:1 dA1 OTR WU 1.33 1.65 2.34 2.68 3.56 uay
8.29 crm?/m?/day Ay (Table 2) ilosnluduneuniswiouiiduutmaulalaguaudou
wazauturiliaudundnvesuduarlelnsuanas viliidesiunelulianauniu daa

TrAnwN U900 leuINTU

4. Anendnamuwnisuszendltiduussyiae
Wasniseanunidunanlalagiuaiuisasudenuaisels waziinisldlalneudu
Haud1ugaunsdlue1misog1an3199919 (Pitak and Rakshit, 2011, Rajy, et. al., 2015, Salleh,

=3

et. al. 2009 and Tripathi et. al., 2008) $1uATsdIsirAanudedudrugndswmanlalaufng
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1 3

11 0.7 (guduinanssumalulaBndsnisinuiien, 2546) uaza1 OTR vasildudiadn uansliiu

o a

didneninlunisinluuszendldiluussyduridugaunss (Salleh, et. al. 2009 and Tripathi,

a IS
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wanamandula waznulfunnlundananunsoULRY WaYAINS189IUVDe Raju, et. al. (2015) WU
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o v o & A Vo & v &
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2V

Aunun1sanLNuduwda@ms)Tudrusnaananlalaeiu w1du 0.02-0.50 UIN/WEU
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a v éj ¥ a o '3 L% o U %} & a g.J/ a v
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wleseagiiuauantAnIsiuniudunsdlidy uagldnfiwesealuasiiuusaietiinniny
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A =
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¢ aa o
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v '
1 =< IS
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Y
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Table 1 Chemical Composition of cassava starch
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Carbohydrate (%) Fiber (%) Ash (%) Moisture Content (%) Protein (%) Oil (%)
85.48 1.24 0.27 12.58 0.20 0.23
Table 2 Effect of chitosan concentration for cassava starch-chitosan blend films properties.
Properties
cassava
starch:chitosan Thickness Color Score Moisture a, Water Tensile  Elongation Tear Water Vapor Oxygen
ratio (g) (mm) L* a* b* Content Solubility  Strength (%) Strength  Transmission Rate  Transmission Rate
(%) (%) (kF/cm?) (mN) (g/m%/day) (cm*/m?/day)
1:0 0.14a 93.43 2.08 -4.22 9.78ab 0.443b 22.42d 51.72c 73.77a 590.16a  2,105.00ab 1.33a
1:0.2 0.10d 9355 144 -1.74 9.51b 0.449a 22.31d 123.4a 42.95b 214.7c 2,199.67a 1.65b
1:0.4 0.11c 91.17  -0.53 11.41 9.98ab 0.451a  25.67bc 125.8a 33.10c 237.0c 1,918.00c 2.34c
1:0.6 0.13b 91.04  -0.67 12.32 10.20ab 0.439c  25.09c 134.2a 27.93cd 304.7b 1,919.67c 2.68d
1:0.8 0.13b 89.20  -0.68 21.55 10.45a 0437c  27.19b 82.46b 23.67cd 306.5b 2,072.00b 3.56e
1:1 0.13b 88.61 -0.72 24.34 9.93ab 0.426d  29.75a 58.66¢ 22.97d 303.7b 2,101.00ab 4.29f

Means within the same column followed by different letter are significantly different (P<0.05)



Figure 1 Illustrate the model for antimicrobial test of cassava-chitosan blended film

Figure 2 Illustrate the cassava starch

Figure 3 Cassava starch-Chitosan blend films appearance at various cassava

starch:chitosan ratio (g); no.1-6 1:0, 1:0.2, 1:0.4, 1:0.6, 1:0.8 and 1:1 respectively.
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Figure 4 Effect of cassava starch:chitosan ratio (g) on color score of cassava starch-

chitosan blend films; (a) L*, (b) a* and (c) b*
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Figure 5 Effect of cassava starch:chitosan ratio (g) on moisture content of cassava starch-

chitosan blend films
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Figure 6 Effect of cassava starch:chitosan ratio (g) on water activity (a,,) value of cassava

starch-chitosan blend films
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Figure 7 Effect of cassava starch:chitosan ratio (g) on water solubility of cassava starch-

chitosan blend films
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Figure 8 Effect of cassava starch:chitosan ratio (g) on tensile strength of cassava starch-

chitosan blend films
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Figure 9 Effect of cassava starch:chitosan ratio (g) on elongation of cassava starch-chitosan

blend films
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Figure 10 Effect of cassava starch:chitosan ratio (g) on tear strength of cassava starch-

chitosan blend films
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Figure 11 Effect of cassava starch:chitosan ratio (¢) on water vapor transmission rate

(WVTR) of cassava starch-chitosan blend films
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Figure 12 Effect of cassava starch:chitosan ratio (g) on oxygen transmission rate (OTR) of

cassava starch-chitosan blend films
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Figure 13 Efficiency of cassava starch-chitosan blend films to inhibit Aspergillus flavus A39
in the laboratory at various cassava starch:chitosan ratio (g); no.1-7 control(PDA)

1:0, 1:0.2, 1:0.4, 1:0.6, 1:0.8 and 1:1 respectively.



