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Abstract

The aim of this study was to investigate the effect of the binder and heating time on the production of
containers made from ungraded banana leaves. Before applying it to dried banana leaves, prepare a binder
by combining wheat flour with three varieties of starch: tapioca starch, corn starch, and modified tapioca starch
in a 3:1 ratio. It was formed at a temperature of 165°C with three different heating times: 2 minutes, 2.5 minutes,
and 3 minutes to form containers from banana leaves in the shape of round bowl with a diameter of 14 cm
and a depth of 4 cm. The results of the investigation into the color properties of banana leaf containers following
the molding procedure revealed that the molded containers showed hues of green-yellow. The variation in hue
depends on the unprocessed materials prior to the molding process. Additionally, the binder and heating
duration did not have any impact on the thickness and density measurements of containers made from banana
leaves. There was not significantly difference (p<0.05) seen in the data across all testing conditions. Further,
this condition has an impact on the mechanical properties and water absorption of the formed container.
The containers produced with the C1 binder at a heating time of 2 minutes showed a substantially higher
percentage of shape deformation upon applying force (p>0.05) compared to the containers made with the C2
and C3 binder formulations. Moreover, the extension of the heating time to 3 minutes resulted in a significant
decrease in the elasticity of the container, becoming it less resistant to breakage. Consequently, this led to a
substantial increase in the percentage of water absorption (p<0.05). In this case, the utilization of containers
made from binder formulae C2 and C3, accompanied by a heating time of 2 minutes, seems to be suitable for
the molding process. This material shows good tensile strength properties and demonstrates low tensile strain
at maximum tensile stress. The molded container that is obtained may be utilized for packaging purposes and

enhances the quality of products produced from low-grade Tanee banana leaves.
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U
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PINN W TUSY E]{Iﬂ’]“ﬁuz"ﬂ’]ﬂlﬂ(ﬂE]GY]VL@’I‘;‘I%LL@]ﬂ:ﬁﬂ']’):ﬂ’]‘i"llugﬂ@\‘lLLﬁ@]\‘]EL‘H:@]Ti’]\‘W] 1 WU’JWI%YJﬂﬁﬂ’]’R"H%Eﬂ

& 0 9 o & & % { o
PSRN TUTERIUNT 3 E;((ﬂ‘i mmmmi%mmu:mugﬂmﬂlu@mmm‘mmugﬂLﬂugﬂmqvl@ I@]Elgll‘ﬂix‘]ﬁ‘ﬂ’]ﬂ’ﬁ

b o

& v ¥ Aa (% P a AL o

mugﬂ ﬁé] nIuN|Y mmmaumuguﬁﬂma 14 L TUALNGT LLﬂzﬁﬂ']’]&lﬁﬂ“Uﬂdﬂ'JﬂL'Yﬂﬂ‘U 4 L TUALNGT TINNLEUS
& A oa a v v a 1 a & o & Y

°1Jadﬂﬁ“ﬁuzm%gﬂﬂqﬂw‘ﬂE]'U“]JE]x‘]ﬂ']’ﬁ%&ﬂ']UI%U?L?Mﬂ%LLﬂZﬂWﬂﬂ? El’ﬁ@Lﬂ%@]’]NLLNWNWYISL"H ‘S'JNY]\‘]ﬂ’Pﬁuz'Y]vL@I

A > & a & A : & Aa P A
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= o X Y & Aa @
M1 IN 1 ANWIUSNINNIYNTNY aﬂﬂ’]mu:"ﬂuzﬂﬁ]’]ﬂlﬂ@ NN ﬂdﬁ]’]ﬂﬂi:ﬂ’mﬂ’ﬁ‘ﬂugﬂ‘nuﬂ’]ﬂ‘ﬁfﬂ@limiﬂizmu

waIzEzLIMIRANNTaUAS 9

Heating time Sample
Binder T T2 Ts
(2 min) (2.5 min) (3 min)

C1

C2

C3

. L ¥ . x
INNINATOUAIAINEIN (Lightless, L*) 204n1rusduglannluaaindsannszuiunisdugy
A o { o ' [ X A [ 1%
TINANINAROLUEAIAIA1911 2 naradrnasnndugdmsalifuszoziarlunsldaiuioulunas
e e o . x .
Tuudfaw msgasasdszanu C2 wazgasansdszanu C3 wud dranuadivesnisuzdugd lifaw
wanensatnalitbdAyneaiid (p>0.05) uddwiugasansdszanu C1 wud nsldiianlunislianuiau
. - . & . . L ae . e an
whi 3 wifl vilddanusiiwesniusduzlanluaesddwinniuazuandradndinddgyniiada
(p<0.05) fuszaziaanlunslianuiaurini 2 wifl uaz 2.5 Wil SwmsumsAnsnavasgasvaImTIzau
o . X . 4 ¥ . § o .
dadauaIaInITusdugy wudn gasvasansdszaunltlunisdugung 3 gas vilddrauading
J 1A 1 s 1 a o o a aa v
vasmauzdugianluasslidanuuandrnuadadisiaymiada (p>0.05) lunnazpzianlunsliany
Jau
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= . : & @ & Aa o
M1IN 2 ANANURINNY aammuz"uugﬂm ﬂI‘U@] awsmmﬂmzmumimugﬂwumﬂ‘*ﬁgmmsﬂi:mu

WazIZHZIA MANUTaUENY 9

Heating time Lightless (L¥)
T, T, T,
Binder ~ P P
(2 wh) (2.5 w) (3 W)
C1 55.27+3.87,° 56.620.12,° 61.78+1.457°
C2 54.21+3.00,; 55.60+2.27,° 55.51+3.300,
C3 60.08+2.97 53.87+2.78,° 54.97+5.09)°

Note: 1) All values are mean T standard deviation (n=3)
2) Different superscripts in the same column indicates significant difference (p<0.05)
3) Different subscripts in the same row indicates significant difference (p<0.05)

4) ns is no significant difference (p>0.05)

AMNNIINARALALAAT (Hue angle, h) °uaam‘*ﬁuzi‘fugﬂmﬂlu@1amé’umnm:mumﬁfugﬂ@”@LLam
Tu an3197 3 mﬂ@‘ﬁaﬂwa%é’umﬂi‘fugﬂwamaas:ﬂmmlum‘ﬂﬁmwu%aumﬁu:ifugﬂmﬂlmm fNTugaTEny
Usza C1 uazgassnsuszans C2 wui Ammsldanusanrity 3 wif ﬁﬂﬁ@hm@ﬁmamwmi‘fugﬂ
anluassfiauandrsagnlinefmangneada (p<0.05) nuTzazIA luMIIRANNTaWYINAL 2.5 W17 ua Laifl
ANuuAndIaaliiiAYN19eia (p>0.05) Muszuzianlunslianuiauriiy 2 wifl Awmiunaveigas
209813U5z8% C3 WU Aramilwanasawriiny 2 wif ﬂ"]L%ﬂﬁ‘ﬂﬂdﬂ’]”ﬁ%:‘ﬁ%gﬂﬁ]’lﬂiﬂ@la\‘iﬁﬂlﬂll'mﬂ’j’l
wazuanavagdngfm N 19aia (p<0.05) Auszaza lumalianusan 3 wif il fanuuanesedie
fibsmdnsianufisezim 2.5 wii fWIUHABIgAIV0IIN LI WU fiszozinanlunslwanuson
2 wift waz 3 wifl naldamsdszanuns 3 803 ﬂ"]Lmﬁﬂuaammuzﬂfugﬂvl,;iﬁmmLmn@mﬁ’uadwaﬁﬁfﬂéﬂﬁ‘ty
nasha (p>0.05) luameiszpziaalunslwarnufonrindy 2.5 wafi wuin nmsldgasansdizauda C2
uae C3 V‘iﬂﬁmm@ﬁmadmmm"fugﬂmﬂlu@aaﬁﬂ"}mﬂmf’]LLa:Lmn@masiwﬁﬁfﬂém”zymmﬁﬁ (p<0.05)
Aumildgasansdszaiu C1 Vfdﬂfmmﬁmaam‘*ﬁuzifugﬂmnlumdﬁmﬂﬁmﬁm-Lﬁﬂﬂwqﬂgmn'ﬁﬂﬂamﬁﬁm

a [ ' d & a ndl [ v
Lﬂ@ﬁa%ﬁ:‘ﬂ’l’]\‘l 85.28+3.04 ﬁ\‘i 85.28+3.04 SINLﬂuLﬂ(ﬂﬁ“ﬂE]GlU@]EN'Y]N’]%ﬂ’TN]’]ﬂLL‘MG

= . = & o & Aa D Y
MN139N 3 ALAARV DI ﬂ’]‘]j%?ll%gﬂ‘ﬂ’] ﬂl‘ﬂ@] AR mmﬂm:mumﬂugﬂ'ﬂumﬂ"ﬁqmmsﬂizmmmﬁ:Um ﬂ’ﬂ.‘ﬂ

AMUTAUGN 9

T, T, T,
Binder ~ P =
(2 wh) (2.5 w) (3 1)
C1 90.15+2.42;, 85.28+3.04; 93.41+4.257°
C2 90.37+2.54;, 92.43+0.613 85.83£3.70,°
C3 85.28+3.04,° 91.93+1.83%, 86.8613.45,°

Note: 1) All values are mean + standard deviation (n=3)
2) Different superscripts in the same column indicates significant difference (p<0.05)
3) Different subscripts in the same row indicates significant difference (p<0.05)

4) ns is no significant difference (p>0.05)
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NNTNAagauA1lasul (Chroma, C) °11aam‘*ﬁu:‘fugﬂmﬂlumawé’amnm:mumiﬁuﬂﬁLLam
Tua3197 4 ﬁnmfhashma“’amn%ugﬂNama\mmnaﬂumﬂﬁmww%’aumm:ﬁugﬂmn‘tmaa WU 282980
Mmﬂﬁmmi’auvl&iﬁwa@iaﬂ'ﬂﬂsm“uaam"nuzﬁfugﬂmﬂimaﬂumﬂ“ﬁmsﬂizmmﬁ 3 gay lav'lifiana
wanatagefitefeunieada (p>0.05) Muszazialumilwanufeuiindu fNTUNATIFATVBIANT
Uszan wudfiszaznamalianusowsiiny 2 wid mildgaraatizanu C2 vnlenlasuvosmousdn
gﬂmrﬂ,mﬂadﬁmmﬂﬂd’mazl,l,@ﬂ@inaLiwﬁﬁfué’m”tymmﬁﬁ (p<0.05) ﬁ'umﬂ"ﬁgmaﬁﬂszmu C3
ud liuanedsadnadipidngneaia (p>0.05) Aumsldgasaadszaiu C1 gwsuiszozan lumslveny
Fouriiu 2.5 wifl wudn msldgasasdszanu C2 ﬁﬂﬁ@iﬂmm‘namwur’fugﬂmnlumaaﬁ@hmﬂmfﬂ
WAZLANAN AN RIRAYNIRDG (p<0.05) ﬁumﬂ‘ﬁgmmiﬂ‘s:mu C3 Wit IUITANULANES
pt9dRBEAYN9aAa (p<0.05) AuMIlFgATaNTza U C1 Tuameszpziaanlunslvainuouriniy
3 Wl wuin ﬂ'ﬂmmmaam‘ﬁu:ifugﬂmnhmaavl,w'ﬁwmﬁaamnmngmmiﬂizmu lapfianlduandnsaeined

weEANEDa (p>0.05)

= . & @ & Aa D)
M1319N 4 ﬂ'liﬂill'l‘ll 3N TUSY %31]71]’1 ﬂsL‘]J@I NARIIMNNISUINNIIY %E']_]‘Y]llﬂ’]il?jq@]‘iﬁ’ﬁﬂiz RVBLLRSIZHSEIRNT

Tanuiouds 9

Heating time Chroma (C)
T, T, T,
neer (2 wi) (2.5 w1i) (3 w1i)
C1 20.68+2.04° 19.08+0.66 18.560.75,
C2 24.59+3.675 22.26+0.337 20.10£2.737;
c3 18.88+1.907, 20.86+0.42> 20.980.790

Note: 1) All values are mean = standard deviation (n=3)
2) Different superscripts in the same column indicates significant difference (p<0.05)
3) Different subscripts in the same row indicates significant difference (p<0.05)

4) ns is no significant difference (p>0.05)

INNIINARBLAIAINNAUWT (Thickness) maam%uzifugﬂmnlu@amﬁumﬂmzmumﬁfmﬁLLam
o 93197 5 mnm"”aashmﬁ'aa’mﬁugﬂ WU qmmiﬂi:muﬁlﬁm:s:s:naﬂun’mlﬁ@’s’mi’auvlﬂﬁwa@ia
mwwm’uaqmmu:’fugﬂmrﬂmaa I@mhm']wmmawaammu:ifugﬂmﬂlumaaﬁam’szmiﬁugﬂ@m 9
%é’dmnﬂi:mumﬂfugﬂ Liflenuuandnuasnslivefmannesiia (p>0.05)
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= . & @ & Aa 5
MN139N 5 ANANNURAUY aam“ﬁuz"nugﬂm ﬂI‘U@] amadmﬂmzmumi“uugﬂwumﬂ"ﬁgmmsﬂiz SN

WazIZHZIA MANUTaUENY 9

Heating time Thickness (NaatN®7)
T, T, T,
ner (2 wil) (2.5 wfi) (3 wil)
C1 1.49£0.18"° 1.38+0.000: 1.28+0.100%
C2 1.33+0.12p° 1.39£0.100° 1.29+0.017°
C3 1.29+0.097° 1.25+0.06,. 1.25+0.15,°

Note: 1) All values are mean T standard deviation (n=3)

2) ns is no significant difference (p>0.05)

' ' . & o & o
INNNITINARAUAIANNABILUL (Density) maammu:mugﬂmnh@aa%aomnﬂi:mumimugﬂmLLam
A % | o & : a9 o % > A ]
1%@]’]5’]\‘]“/] 6 mnmammmmnmugﬂ WU gmm‘sﬂ‘i:muﬂlmm:s:U:L'Jmlum‘ﬂ%m’]maﬂwNa@]am
, & : ' & A &
mmvﬁmLLuumaammu:ﬂJugﬂmﬂlumaa I@mmmm%muuumawaamﬂjuzmugﬂmﬂhmamam’;xm‘smugﬂ

\ @ & \ ‘ o ‘ v o aa
AN 9 mdmﬂﬂi:mumimugﬂ Vluﬁm’mLmﬂ@mﬂuamaﬁuﬂmmym\‘lam] (p>0.05)

d' ] ) & 'Y & Aa 0
MITN 6 ANAITNABILUBYDINIT WS %Eﬂ%'\ﬂl‘ﬂ(ﬂ aﬂ%aﬂa’]ﬂﬂi:ﬂ’luﬂ’]imuzﬂﬂMﬂ']ii’ﬁq(ﬂiﬁ'\il]izaqu

uazIzazIalwaNUTanEN 9

Heating time Density (g/m|)
T, T, T,
Bind a o =
neer (2 wil) (2.5 wifl) (3 wil)
C1 0.072+0.012,; 0.076+0.008: 0.077+0.013;
C2 0.063+0.008, 0.065+0.009, 0.065+0.011,%
C3 0.079+0.022,; 0.0750.011,% 0.072+0.009,;

Note: 1) All values are mean T standard deviation (n=3)

2) ns is no significant difference (p>0.05)

= X X o & o

INNITNAFAUUTIAI (Tensile Test) 2a4n17UzIuIanlunaInaIIINNIzLINMITUTUAILTAS

{ o ' Y X Y Y P g e o
luas9n 7 ndradimasandugduazasszazinatlumildanuiaumsusduianluaas wudy dnd
mﬂ’ﬁgmmiﬂizmu C1 uaz gaiensdszau C2 wui szezimluvmildanuionliinadadianudunin
= :3 a ' ' ] A e o a aa v
wnsdsvasnmzuziugainluaes lasder liwandrsadefidbdaynesia (p>0.05) muszoziianlumsly

U dl AI g tdl 1 dl v v = 1 v

anuTauiliindu lusnsfigasaadszau €3 wud fiszpzmlunisldanaiau 2 wifl denudunmuns
feddruinniuazuandivagelinyfanagia (p<0.05) NUNIzEzLIAINIIRANNToUYINAY 2.5 Wl
wa lifianuuand1sataliddyneaia (p>0.05) Aunszeziiansliauian 3 min ATUNAVEIFAT

1 tdl v v dl tg =) 1
vasmadazau wudn Mazeznmlumildanaiau 3 swaza gasesmsdszauildlunmstugd liduade

1 v o v v g 1 1 Qs ]
Aanuduniuuds lagldaanudunuusdsasmousdugdanluasslifanuuandrnuain
weEAYN1IEDa (p>0.05)
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= 1 v =3 X a & aa v
AN 7 AANNUATUNTIULINAIY a\‘]ﬂ']ﬁ%?‘lluzﬂﬁﬂﬂlll@l INRIIINNITUIUNINY %Eﬂ‘ﬂllﬂ'ﬁl"ﬁfﬂ@ﬁﬁ'\iﬂizﬁ"lu

WazIZZIA MANUTanEN g

Heating time Tensile strength (tunzd1an1a)
T, T, T,
Binder ~ P o
(2 w1) (2.5 wf) (3 w1i)
C1 3.661.52: 2.30£0.59: 2.60%1.34°
C2 3.05+1.11% 1.96+0.99"° 2.74+0.64,;
C3 2.94+0.887° 1.67£0.64,° 2.660.96,,

Note: 1) All values are mean T standard deviation (n=5)
2) Different superscripts in the same column indicates significant difference (p<0.05)
3) Different subscripts in the same row indicates significant difference (p<0.05)

4) ns is no significant difference (p>0.05)

INMIHAMTIATIERANNNNLATA (Tensile strain) t a;@‘ﬁ'ﬁmaLﬁugoq@maamﬁu:i‘fugﬂmﬂiwaa
‘vwa"dmnnizmuﬂwifugﬂ@”aLLam‘Lumm‘ﬁ' 8 mn@ivaarhmé‘amnifugﬂ NAaT8ITzazIa lunT i NTan
m’ﬁu:ﬁugﬂmnluma ém%'uﬂ'lislfﬁgmmiﬂszmu c1 wuin Aszeznalumsldanuourindy 2 wift
AANNLATLA Th q@ﬁﬁmoLﬁugaq@maam’ﬁu:ﬁugﬂmﬂwaaﬁ@hmnniwLLa:Lmn@masmﬁﬁfﬂéﬂﬂvrgmaﬁﬁ
(p<0.05) fufszuziia mslwausan 2.5 wift uas 3 wifi fWILNAVBIFATVRIANTUTEAH WU T282R)
lunmslwanusauirinny 2 wf mﬂﬁqmmiﬂs:mu c1 Mmlrdanunioa wm ﬁ;@ﬁ'ﬁmmﬁugdqmmm%u:
‘fugﬂmnin@aaﬁmmﬂﬁqﬂLLa:Lmﬂemamaﬁﬁfﬂﬁm‘”ﬁymmﬁﬁ (p<0.05) fuM3lEgaTa1ILIza% C2 UAzgas
sstsean 3 luvmeiiszozalumislwanudenrinty 2.5 ki usz 3 Wi wuiwmﬂ%gmmsﬂ‘szmuﬁ

1 a 1 ' 1 a dld v g 1 Adl 1
LL@]ﬂ@ﬂ\‘]ﬂuvLNNNﬂ(ﬂaﬂ']ﬂ’NNLﬂ'iil@ [3%3 ‘@]@ﬂNLLidLﬂug\‘i%@“ﬂﬂx‘]ﬂ’]‘ﬁ%&“ﬂ%?}ﬂ‘ﬂ’]ﬂlﬂ@lﬂ\‘l I@m’mvl,@wl,uumm

wANGINUaENIRBEIAYN9ED& (p>0.05)

= . o Aa v & o & Aa )
M13791N 8 AMANULAILA T g@wmLmLﬂug\aq@maammuzmugﬂmﬂluma\‘maamﬂﬂi:mumﬂugﬂ‘numﬂ"n

g@imiﬂi:mmmzs:mL'saﬂﬁﬂ'sﬂﬁau@m 9

Heating time Tensile strain (%)
T, T, T,
Bind a a a
nder (2 w1l (2.5 wfl) (3 wifl)
C1 22.99+11.45, 2.58£0.23,° 2.82+0.50,°
C2 3.08+0.39°, 2.90£0.64,; 3.18£0.18.;
C3 2.9740.33> 2.78+0.20: 2.860.59.;

Note: 1) All values are mean + standard deviation (n=5)
2) Different superscripts in the same column indicates significant difference (p<0.05)
3) Different subscripts in the same row indicates significant difference (p<0.05)

4) ns is no significant difference (p>0.05)

' & o &
"ﬂqﬂﬂfliﬂ@]ﬁaﬂﬂquﬁﬂﬁnﬁﬂzq (Puncture force) °1|El{l.ﬂ’]‘}juz“llugﬂil'mslu@ad%a\‘lﬁ]’mﬂifw’mmi“ﬂugﬂ
s ' o { [ ' [ & ' {9 o
‘ﬁﬂNﬂﬂ']ﬁ'ﬂ@]aaﬂﬂ']LLSGLQWzV]zQLLN@G@]G@’]i’]Gﬁ 9 "ﬂqﬂ@]"laﬂq\‘]%a\‘ﬁlflﬂmugﬂ WU g(ﬂimiﬂi:muﬁl’ﬁ
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& e P & .
LLE\IZ?ZEIzL’JE]’]l%ﬂ']‘S‘lI%E‘]JVLNNNaﬁ amLmLm:‘n:@‘uaammuwugﬂmnlmaa I@l Elﬂ’]LLix‘lLﬁnz‘mQ‘D?JG‘U@GI]']’H%Z
X & X . o & \ Vo a L Ae o w aa
mugﬂmn’[mawama:mimugﬁma g mamnm:mumi‘uugﬂ VL&I&Iﬂ’J’]&JLL(ﬂﬂ(ﬂ'Nﬂ‘HaaEI’N&I%EIE‘T"I‘F]EQ‘YHG&Q@]

(p>0.05)

y J é’ a ‘A’ dld Y
A1319% 9 AT bR (”JGJ’]']”H%Z‘IJ%E‘U%W ﬂl‘l.l@l a\‘maamnﬂizmumwugﬂmmﬂ%gm‘smiﬂi:mu

wazIzazIAlRANNTaREN 9

Heating time Puncture force (#2011)
T, T, T,
Bind a = o
nder (2 wfl) (2.5 wfi) (3 wfl)
C1 10.87+3.05, 10.88+1.79,: 9.50+2.64,:
C2 10.36%3.67,. 10.70%2.37,: 11.55+4.97,
C3 12.84+2.49° 9.57+1.58 10.66+1.83

Note: 1) All values are mean T standard deviation (n=3)

2) ns is no significant difference (p>0.05)

mﬂmsmaauﬁﬁama:m‘sgm{w (Water Absorption) °naammu:i‘fugﬂmnlu@awﬁ'\amﬂm:mum‘s
ifugﬂ@”@uamlu@’maﬁ 10 a’m@T’saﬂ'w%ﬁ'ﬁnﬂ’fugﬂwamaai:ﬂ:L'smlumﬂﬁmwwﬁ”aumm:ﬁugﬁmnh@1a\‘i
é’n%%’umﬂﬁgmmiﬂizmu C1 wu Aiszpzanlultanufouminty 3 wif ﬁiﬁ’aﬁazmigﬂﬁwﬁmmnﬂh
UALANENIBE TR EAYNIEDaA (p<0.05) fufiszzanlumsltanudan 2 wifl uaz 2.5 widt lwamefing
ngmiﬂsmm C2 uazgaIz1ILszan C3 wuin ‘s:ﬂ:nmlumﬂﬁmm%&uvl&iﬁwa@iaﬁﬁaﬁa:migﬂﬁﬂ
maum%uzﬁugﬂmﬂlu@aa I@]mhi’aﬂa:msg@ﬁnﬁdﬂ&iLmﬂ@mamaﬁﬁfﬂéﬁ@mdaﬁ@ (p<0.05) ANTLHLLIAN
Tumslianuioufiiud fMWIUNATBIFAIV0IIN TN WU Azpznanlumslianudowis 3 szozm
fgmmmmiﬂs:muﬁlﬂumﬁfugﬂ&iﬁwa@ia@h’s’aua:mi@@ﬁ'} I@ﬂﬁﬂﬁmi’aﬂa:mi@@ﬁwaummu:%ugﬂ

anluaasifanuuandrsnuagadnodaynsada (p>0.05)

] v ¥ & o & Aa )
M137191N 9 m’saUa:msg@mmaam%u:mugﬂmﬂlu@1a\‘maamﬂm:mumimugﬂ‘nuﬂ'r{lfngmmiﬂizmu

wazszezA ANUTauNg 9

Heating time Water absorption (%)
T, T, T,
Binder ~ P a
(2 wn) (2.5 wIn) (3 BN)
C1 59.12+7.63,° 62.96+19.47;° 89.08+12.92,°
C2 70.38+20.28.: 61.32+25.38. 86.76+15.54,
C3 71.86+18.66,. 68.20£17.87,: 82.74£17.15:

Note: 1) All values are mean + standard deviation (n=5)
2) Different superscripts in the same column indicates significant difference (p<0.05)
3) Different subscripts in the same row indicates significant difference (p<0.05)

4) ns is no significant difference (p>0.05)
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agﬂuazaﬁﬂsﬁﬂna

- ¥ ¥ . X . v e
nsdnsnsiugdmrusingdainluassaninie lasnmsdadusuluassgnihunndewdudu 9
& @ o ° & { ' I & [ &
asannnuaauunduluaes Smau 4 1w Aezmursntislinmruziugdianuamundsainnisdugy
A % o Ao § & ' A
Taraanda4InLIMUITLU09 On-ai & Sonsaree [5] NANMIAININTBINTUzIUIUIMNLIABS WudNIILRY
FrwanTuwradluaaslaalmanloaninsaina VL nIna W LA RS THITTI BLRNAMNUNUNIW WA LTI W IANY
:4 Qq: ° v 1 ‘:!' A' U 2 o =S
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