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The objectives of this research were to study the production of coating films
from white tapioca pearls and carboxymethylcellulose from water hyacinth
and to study the use of such films to extend storage life of Namwa banana.
The coating films were prepared by dissolving white tapioca pearls in water
at a concentration of 3% (w/v); carboxymethylcellulose from water hyacinth
was added at either 0, 5, 10, 15 or 2% (w/w) flour. Glycerol was used as a
plasticizer at 20% of the flour solution. The resulting content was dried at 65 °C
for 18 h. Results showed that thickness of the films increased with increasing
carboxymethylcellulose concentration. Water activity of the films ranged
from 0.30 to 0.37. Water solubility and water vapor permeability of the film
decreased with increasing carboxymethylcellulose content. Degradation
study revealed that the films buried under the ground degraded by 45-100%
in 14 weeks. The degree of degradation decreased with increasing
carboxymethylcellulose content. Coating Namwa banana with the film
prepared from white tapioca pearls and 10% carboxymethylcellulose effectively
delayed weight loss, fruit peel color change and resulted in the longest
storage life of up to 9 days at ambient temperature (28 + 2 °C, 65 + 2% RH).
The control fruit could, on the other hand, be stored only for 5 days.
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0.16-0.25 mm Wummmummmumaﬂimm
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USanas CMC 9ndinmuannannaiy Tngen L* uand
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ULV Akhtar LavAne [34] ag Jannatyha
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edfun19aaa (p > 0.05) luvaewsuilduan
wilsiuanguinuas CMC MndneuINTSnTEIL
20% fFmsazaneidnIusuidmnd 08190879
fitfudnduneedn (p < 0.05) esmnlasadaves
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CMC $ivg] COOH ansainiusslalasiauiiv
| OH Tuanglauds virlvivgy OH luanelgudean

A157199 1 auTRn1enen I naHLEL

J3u1eu CMC AUAUN
L* a* b* a,
(%) (mm)
0 0.16 + 0.01¢ 24.73 + 1.71° 0.19 + 0.02° 114 + 0.02° 0.37 + 0.01°
5 0.21 + 0.01° 2339 + 0.47% 0.22 + 0.02° 0.39 + 0.02° 0.34 + 0.01°
10 0.23 + 0.01° 22.71 + 0.37° 0.25 + 0.01° 0.64 + 0.07° 0.33 + 0.015
15 0.24 + 0.01%° 2216 + 0.46° 0.27 + 0.01° 1.14 + 0.14° 0.32 + 0.01°
20 0.25 + 0.01° 19.08 + 0.51° 0.36 + 0.03° 1.44 + 0.19° 0.30 + 0.01¢
ad = 1 A v | Aw o W aa
WERIDIANRAYLANULANANUBENLUEEARYNI9EDRA (o < 0.05)
AN9199 2 AnsTURIuYedlall (WVP) Larsesaznisavane
Usuaw CMC WVP n1sazane
(%) (g/m?/Kpa.hr) (%)
0 0.029 + 0.001° 23.40 + 1.30°
5 0.027 = 0.001° 22.95 + 1.10%
10 0.024 = 0.001° 21.67 + 1.44%
15 0.021 + 0.002¢ 21.19 + 1.26®
20 0.019 = 0.002° 20.56 + 1.32°

< F9NWINANAULULLIAY wansdsARfsiinnuwana iU slted AN seia (p < 0.05)
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3.4 Anwinsgesaaevasilanuladuagule uas
CMC 21NKNAULIN
NA15197 3 waanStosaaNEYRITALLT
fumaiauay CMC 9ndnauridhsidm o, 5,
10, 15 wag 20% Lagvinnisianu Lﬁuéf’aashw;ﬂ 9
2 dUnvi \urian 14 dUanmi wuinlduuteliuang
Wi war CMC ndnaurniinstevaanglivias
as dlovsina CMC mndnauynunndy dewdey
Wigufiulduwanain wedlwsiau (¥nAIunL) ) 3ala]
\AinnnsUaeaany mumaLuaamﬂlﬂﬁaamuumaﬁn
WanNYes CMC 9nRnAUY N ANusydmes (-C-0-C-)

11

(ether linkage) mummmumummaumﬁum
muummmmia’tumsaaaam‘aﬁuaaLLNuWau
Jvanaailoviinas cMC andhnurdindy 8
#OAARDINUNWITEYDY Suriyatem WazAug [37]

3.5 Animsindauiondnetnndaeiduudeiy
aguliauaz CMC :ndnauraivadaengndae
¥
N7 4 FamsAnenseEeuRIngae

ihieiduutieiumadiauay CMC mndnavsi
8m31d 0, 5, 10, 15, 20% LS Uiig ufiugnnIuny

3197l 3 dnvasnsgesaanevesiidundaiuaadiouas CMC andnauymn

FNWUTNINITANVBIMHUT A

LY Control

USunuaiunaues CMC (%) Tuildy

(dUnwi)

—
o
—_
(€]

| P
( p - -«
{ y

% N15808

0.00 + 0.00¢ 100 + 0.00°

day

100 + 0.00°

81.07 + 3.42° 74.82 + 2.87¢ 45.52 + 2.14¢

o w

ad Y@ A W H = A a | Y] | A aa
Wj@ﬂﬂiﬂ@qﬂﬂiﬂuuujm\‘l LARIONAIRAAYUAIULLANAIN U NN UL ANAYNIEDR (p < 0.05)

o
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M50 4 wansdnvaskandeihiedeumeiiduudenauway CMC Mndnaurn

SnvnuzUsnguemandeirh

ﬁwfnm USnasduwanas CMC (%) Tuilau
() ldwndou

0 5 10 15 20
. m @ 00 W
- [HR X 1 o W O
2 (CORREN (e
3 I (e
: (A4 1T JL
5 A0 OO (R0 (XK (KK
« | KR 0K AL
¢ ?3\. (4( g¢i

. # ; o

- [
- T
. H@ m
- i T "4
0:0 ﬂgiq? 52.00 + 1.12° 48.34 + 2.34° 43.38 + 1.98° 39.60 + 1.56¢ 47.03 + 1.89° 51.79 + 1.58°
Fenhiin

ad ¥ v Y] o = A W | Aw oo w aa
anﬂwiwm’]\iﬂuslul,l,u’]mﬂ LEIANENALRAYUUAINULANA WA UDY WU UL A N6 (p < 0.05
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fio nénelillsindou Tnevhnnsindeundienazng
”bﬁnammwaa 28 + 2°C \Jusyeziian 12 Tuwu
amawum‘vﬂaﬂ@LﬂaaumasJWamuﬂﬁamLaam‘wuﬂ
mﬂm@ muaaaaunmmaaummﬂauLLﬂﬂuumﬂ
LN@LL@” cMC mﬂmﬂmummamwmu 10% 3In15aiey
Lﬂ&IU’MUHmVlﬁﬂ mmmmmwﬂamLL{lquummm
uay CMC mﬂwﬂmuszmwuamﬂmu 15 gy 20%
Luaﬁﬁnﬂ CMC uauummmm%u (hygroscop|C|ty)
LmaLLmuWammaﬂumwmumﬂaammaamL‘tJunm
WY m@m%mmﬁzjumﬂmLmaamLazawmmwmu
Wluwsuiidy denalidinsdusmeniuazuia
awu’lumq 5 JULINTBININAFOUNITADIYNTT
WUShw waﬂmauanmmumiaﬂiﬂaLﬂmeJ
ﬂmaﬂmammmmaaumamuLLﬂqmummLav
CMC andnauEiisasdin 0 uay 5% oehdls
Any Lﬁaﬂé"gaﬁﬁwﬁmaauﬁwﬂéuLLﬂqﬂumﬂLLav
CMC MnfnauTsnsIdIu 15 was 20% gy
iﬂmmumuIuLaﬂasuaqumaﬂﬂﬂiﬁuLquWamaU
AonalWusiuTidatinstususuia Wy 0,, CO,,
CH, ua N, léanas vilnandeidoudsanns
melanuulylgoandiay [38] uwalkulaudmsiinig
%mhusuaalmfﬂé’ﬁaé ﬁﬂﬁwqamsmmﬁamﬁaﬁw
‘Vi‘uﬂ‘UENﬂa’J‘EJ'VIG&ENG]’JE)EJ’N‘LJLWJEJUﬂUZ]GmﬁMﬂ’Ii
azuLaaumuﬂmaﬁﬂmam’ammaaumawlaum’.h
fuanauaz CMC AU ITISasdY 0 uas
5% Faaenndasiuniifeves PithakpoL LaT AR
[39] LiJEJLWiJ“LJiiJ’Im CMC Sogag miamaaumuﬂ
fiAnnty witduudaduanada uay CMC 971
wnmummamwmu 0 uag 5% maaa naey
LaaLasJumunmmmwamwmu 10% dlasniin
miammumuﬂﬁuaﬂammﬂﬂ Fagonndosiuan
msszmmuﬁuaqiammmmmmw 2 rlsndnetiin
mﬂmimamLLavﬂmLamUaaum%maa@nm oY
msasmzmsgzymaumuﬂmwmu Feaonadasiiy
MUYV Theamdee Wag Pumnarin [33]
PnnsanwInsUasuLlasdidenvosa
nEeiAn Famseit 4 wudiluszesmsdaiu 5

(3

A

U ‘VlE)ilﬂ/iﬂiJ‘lﬁ’e)\‘] ﬂa’JEJVlVLZJVLWLﬂaEJUﬁﬂiLﬂaEJUN’J

]
=

uaL‘UaaﬂLﬂaaumﬂawmLﬂuamaammauwm
LaymnAvuTunandasarduuasiiolsa luns
Aushendunan 12 Ju muﬂé’aaﬁmﬁau?\la‘mﬂq
uummmma“ CMC 1AANAUYI mﬂaamawum
LﬂaaumﬂalfumLﬂuamaamu mammmmumq
ﬁ]ﬂLLa”mEJEJIﬁﬂ%uUi“ﬂiw mﬂmwmaaumamm
Ln’]quum@mmm CMC ndnaurnfisasdau
10% WAnnszUILnsaninfian Tuszoznsdaifiv
9 Sy eraflosnanuavesnisiostunsduniu
pandau i lmelunanaiedmeasueulaeenlyn
melunaiisiu udinisadafnaedidu dsaoan
M3gaydenaslsilad yrasnsanuay mimmiiﬂlm
[40-41] umgUSune CMC mﬂwﬂmumwmﬂw R
15 uag 20% wmwamwaumsaﬂwmmw Luaqmﬂ
Asiadeuilau LuaamaﬂmmmumﬂmLmaazm
WU Il CMC m%‘umwmua auagluuiuildy
wﬂmammwwumuﬁuaqaan%mmwmmewu
[38] nana e 3egnisan g Lmﬂawmmwmaaumu
m’huum@mmaz CMC andnausTionstay 0
way 5% gnisn lasan CMC anfinaurandily
LmiﬂﬁvmwiumﬂaLLﬂwuaamw AAATTUHY
1amLLamwlm Femenadasturnsuiueasle
ih muuﬂawmmaaumwlauLLi’Jmumﬂmmav
CMC Mnfnauaisisnsay 10% anunsagneny
néeldunuiuuszann ¢ Yu

4. #5UNaN15Y
Mnnswsenasindeuiinduiuaadoauas
ANSUBNTITIaAgladAINANALYIMAENTANY)
masummsmaaummamiﬂmmamsmmﬂ‘mnaw
aen wmwmwwuwaqLLmuWamwmumame
Usunas CMC NniAUTIIINTY AeLmeiLen
mm Ansazane Adurletveusiuidudien
fas has amwmiaaaamalmamaa dlou3una
CMC ndnaue1anTy ﬂmﬂaaummaﬂma
ummm{]auummmmmw CMC 91nfnAUYa7i
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99516 10% YILYLaaNITANTBINANAILUII
wazBnorgnisiiusnunaredn lanTian
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