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Abstract

This research aimed to use etherification to extract carboxymethyl cellulose
(CMQ) from the rind of durian fruits to coat mango fruits (Mangifera indica Linn.) cv.
Namdokmai Sri Tong and maintain their quality. The process involved extracting cellulose in
a base and using hydrogen peroxide for bleaching. Monochloroacetic acid (MCA) was used
to react with the extracted cellulose. The results found that the suitable conditions for
preparing CMC were 20.0 percent sodium hydroxide (NaOH) and 10.0 grams of MCA. The
substitution degree (DS) was 0.12.The characteristic analysis of the extracted CMC was
identified using a Fourier transform infrared spectroscopy. It was found that the
functional group, importantly, corresponds to commercial CMC. The obtained CMC sheet
can completely degrade using soil embedding methods within 60 hours. The water vapor
permeability (WVP) test results showed that CMC and glycerol affected the film
properties. Increasing CMC content, water vapor permeability (WVP) of the film
decreased. While increasing the amount of glycerol will cause increased water vapor
permeability because glycerol has the property of being a moisture absorbent. The
appropriate ratio of CMC and glycerol was 3 %w/v of CMC and the glycerol content was
0.25 %w/v. The prepared CMC can be applied as the mango fruits (Mangifera indica Linn.)

cv. Namdokmai Sri Tong coating film to extend the shelf life.

Keywords: carboxymethyl cellulose, durian rind, coating agent, Namdokmai Sri Tong
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Tikhamporn et al, 2019) dwaglaadilduuslvazidon Fawaglaaiinioulédun 5.0 nfu
wWuansazaelalelnsfioneanasad Usuins 90.0 Tadans auanshidnduduiian 30 uii

nduivarsazanelaioulonsonlen (NaOH) Wudusauay 20.0, 25.0 wag 30.0 USues

aov A v

50.0 fiaddng Fenuanuideiladuainieiiunsadiawaglagainals NaOH wuindnly
ANududuresans NaOH inniiullazdanadeanglgve uwaglaavinlvanglguisdiugninany
(Ismail et al,, 2010) annuwANNIAluluAaalsesdAn (MCA) Usunes 6.0, 8.0 way 10.0 NSy

fodldusunaans CMC i uludmnniiuavd swasnaauaunsalunisazany (Ragheb et al,
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nagauRnaNURvatEIANSUINBIiawaglas
vANsERUNISUWNLT (DS) AT vin1aRTEIU ASTM D 1439-03 Tagthansa1iuen
Fufiawaglad (@1359:00%) Ui 1.0 nsu azanglueniuea Wudusesas 90 Ysuns 20.0
faaans aubidAudunan 25 uiil Wunsaluesn Wudy 2.0 lwans Ui 1.0 Sadans lianw
Sounaznanliidfudunan 15 ufl nsesuardensnausslevuealasiuvuea tlUaud

2uvndl 100 asAwsaea 1uwan 3 971U Feasile 0.1 n$u azasluindu Ysuims 20.0

q U

a a

fadans Wuansazanglafsulansenlen (NaOH) Wudu 0.3 Tuas Ysung 5.0 fadans auli
Wi ukagauaui eatdunan 15 i ?Tqiﬁ'l,aduﬁ'qmuqﬁﬁ'ad 1M Phenolphthalein 8 uRLALaas
2-3 yiem vnslumsasensalalasranin wWudu 0.3 Tuars msfwimasssunswnui (0S)
A1UENN1S (Elomaa et al., 2004) Ingldarsazats NaOH Fadu etherifying agent ag42ul%
dilswwaglaawosianou andumarsuendiufinsidiviiu A unudinglensondalu
lassaswenyaglaaauliduaisddud (Rachtanapun et al, 2012) N5AILIUMAITZAU
Msunud auEunsT 1 was 2 lnensvngousyiinsvinassegeay 5 91 SnseiAnasves

ANSEAUNITUNUT $9R15197 1 (Table 1)

A

(BC-DE)/F (1)
0.162 / (1 - 0.058A) (2)

do A = Unauyaduaansaiignldlusiosedis 1 nfy
B = USumsansavaty NaOH il4 (fiadans)

C = ANULLNIUYDIENTAza1y NaOH

D = Usuainsa HCL #ildlmnse (fadans)

E = Anuudunsa HCl
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minvesanstdud (CMO) (nSu)

F
G = ASYAUNITHAUN

AsIdaULaNANEAINIWAT YAnwULIaNIEYeIa1sT o TR atabaieuiuansma
I a ¢ A A o P A d ad o vy a a s 5
n3An Wenstiesigiiiedudulasaiavesansdidudnaialacmemaianiiesnsuanasy
dunlsusaaninsalal (FT-IR) 939 400 — 4000 cm™ wazdAsierilaeminusausawmaian
welsudea aunuils uaaesiues (DSC) Yguugil 25 - 300 asriwaldya luan1izuiadey
MunI1gun)il 20 asALeaLlyaraui (Sumitra, 1980)

NAFDUNISHRYFAENITININ 118153 TN ana lanazasTdudn1an1san 1 nsy
avarwin 5 Ja8a9s aulidndwmluaiumisde d9iiald 24 $2lu9 waswSouAUNAUTY
$puay 60 NadauLUUH9RU LnafndudIuveansTouTuuIn 1 x 1 WURLIAS ANUNUIUDS
wHuTNEBSuTog 521319 1.00-1.25 fadwns Aan1wil 1A (Figure 1A) LaAsuauiwieuain
A158LONTN19N13A1 (Sujitra et al,, 2023) wazA N9 1B (Figure 1B) LAMITUIIUTLASEUINNENT
A d ad o a a ' -] A d ad o %
Houdnannnnildenyseu Tunsyanausagluagldvudiuvasans@dudnesenld lnesasly
nszasntuih builaluAuwSeulaefirunmuani 10 WuRLIAS STezan 0, 12, 24, 36,
48, 60 way 72 Tilue gunakazUuiin (Gouhua et al, 2006; Rudnik & Briassoulis, 2011) %115
nnRete AL 5 91 InswiAnaisveinistesaansvestunulaeiUisuiuiminiagydely

§9m15797 2 (Table 2)

(B)

Figure 1 The specimens from (A) commercial CMC and (B) CMC extracted from rind of durian
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v
=1

Nad@ouANANITalUNITUNUelown (Water Vapor permeability of Materials) TuanuIduil
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& £%
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msafinasuenduiiaaglas (a15303d) anwdennizeu

nan1sanawaglagainiudenmiioulavduleifoulansenled wavnenu1inae
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AuauURvasasAsuanduiiawaglas

ANSZAUNISUNUR (DS) nKaNISIATIziNUTIAsERUNSUNLT (0S) ilalfiay
wansnseg 1efifedndy Meduaameilwanzadlunsld NaOH fleforay 20 uazans MCA 10 ny
\ea91nldU3unaans NaOH Yesuazarwuarsalunisazatoiaa fasedunisunud (0S)
7 0.12 Famn3797t 1 (Table 1) walndiAsaiuresans CMC msmsifidan DS feioaiinaan
mMswineuLfueEns NaOH wniulavdmaseaalgveaglaaiiiaslgulsdiugn
¥ae 4 1uenannIsi AU A381A15 vand v alatu (Carboxymethylation) LA 391917 A
UHATEIABI5EMI19 NaOH U CH,CLO, Fulilaansiadienlnalaan (CHNaO,) Fusunu
(Ismail et al, 2010) AszdunIswNLT (0S) WuAildlunsusdmuausalunisazanetn &
DS #ndn 0.4 Ardvenduiiniaglaaiildaswosia uiliazansuh usdriidiuinndt 0.4 July
asTuTavamnsaazanethls Seuansaisudfiatnldsaunsafiamsnesusliazaneth &

AT 1 (Table 1)
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Table 1 Comparison the degree of substitution (DS) of CMC extracted from rind of

durian under various conditions

Treatments Degree of substitution (DS)
20% NaOH, 6 gMCA 0.109+ 0.001
20% NaOH, 8 gMCA 0.114+ 0.001
20% NaOH, 10 gMCA 0.120+ 0.000
25% NaOH, 6 gMCA 0.110+ 0.002
25% NaOH, 8 gMCA 0.117+ 0.000
25% NaOH, 10 gMCA 0.116+ 0.003
30% NaOH, 6 gMCA 0.108+ 0.002
30% NaOH, 8 gMCA 0.105+ 0.001
30% NaOH, 10 gMCA 0.113+ 0.001

o =

AsyasaunanvainIuall naves FT-IR spectra wudwyilsiduiddyesasdidy

FRanalaunsausuaaIsarals NaOH WuTusaeay 20, 25 kag 30 wavdns MCA 10 A5y

PMNNTIATIEINUITEUNRTUADAAS BN UANTTLONTNIIN1TAT F9n1Nd 2 (Figure 2) B

'
a1

Usngiiavensaisueila (C=0) N¥1UsEUI 1600-1700 cm™ WAYDIMY CH, 1939 1400-
1450 cm™ wagfinued ether (-0-) 1939 1200-1000 cm™ wdlauaiUnasuresasddugn1a
M3f dmsunsieszidiuanudeunuitgamgiinisvasumas (T,) vesasddudiiadin

MnUFeNTu oglurie 140.80-185.72 samiwaided
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Figure 2 FT-IR spectra of the obtained CMCs from rind of durian by various

concentration of NaOH and CMC from commercial
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nsgaLaaIENINTININ NUBLTIduAe e EaNTTaialannildeniey
A annn9a15ava78 NaOH 19UTu5 088 20 Waza1s MCA 10 NSU) WaLuN UA 1081999
A153BUTN9NNAN anunsadesaaslanieluseeziian 60 Falug NsEFuAINEN 10 WURLUAS

§9m15797 2 (Table 2)

Table 2 Comparison of biodegradation with soil embedding methods which compared

to the percentage of weight loss

Specimens Storage time (hr)

0 12 24 36 a8 60 72
Commercial CMC 50 80 100 100 100 100 100
CMC from rind of durian 30 60 70 80 95 100 100

auannsalunsdusiuvedetn  wuiSaasTEudis w1 STy
vodlethanas fwsil 3 (Table 3ffosmnansdidudilassaauvuedugu dousina
Lﬁusﬁuﬁ]zmﬁlam}aa’miwdwﬂmaqaa\‘i inlinsdurnlothanas  wiifloriusinaansnaw
asoavziansunsnddlUlulassad sesansddudvinlmdunsduriuleth  wuiidnsians
FduTuaznaweseatinzalumsindouinfeUsinuansidutievay 3 twtnreUsuns
wazUSinandweseateay 0.25 tmtinaeusuas

nadaUaNsIAEsURRTB uTuuLzarsinenlEnes nuiiwziisinenlddnesd
HumsiadeuiheansBiduiiatnanudenyBsunaundiwesen wasanstidudmensdnay

naweseaauNsatTEassLdsesiyielAlueg19R Fan i 3 (Figure 3)

Table 3 Comparison water vapor permeability (WVP) of CMC films extracted from rind of

durian
Proportion by weight of film Water vapor permeability
CMC %(w/v) Glycerol %(w/v) (WVP)
1 0.25 1.88 + 0.02
0.50 2.35 +0.02
1.00 3.58 + 0.04
2 0.25 1.22 £ 0.01
0.50 1.88 + 0.02
1.00 2.76 £ 0.03
3 0.25 1.15 £ 0.02
0.50 1.50 + 0.02
1.00 1.89 + 0.02
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Figure 3 Appearance of Mango fruit before and after coating with CMC for 10 days
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nyvaasviudulasiaiivesasataldanismaiayiiesnsuanesy dursusaaninsalad
(FT-IR) Lﬁ'aﬁué’uﬂmﬁmﬂﬁﬁ%mmi‘uaﬂ%'LuﬁaLasﬁ’u (Carboxymethylation) 21nA15L7I8U
fingerprint (Bono et al., 2009; Singh & Singh, 2013) 31NA1SNARBUAIASUBNT L TIALAGLaE
Aaalfidoviuduuiuiladnuinannsagosaarenisdinmlidsaonadostunsdnuives
(Tengrang et al. 2015) fumsduriuveslothainrnanisnassnuiniiefiny3unaasdisus
sztwanmsturuveslednld desmnarsdidudilasadanuvedugy Weusuanfiudy
dswalilassadredanumuutunndy asterisswiulinanass Tedmalfsiuiidudind
knlethanas lumessiudefuiinamsnaweseasriilmannisduriuvedlodifiuiy
\dewnansnfiweseniiquandiduasgaduanudy (hydrophiio) 16 virl¥ndieeseaiin
msunsndaudnlululassadsvesanstiud @aduasneded) dwmalmaanisgadu uas
wosdfiutosineszinsluanavihlanelaiAanisuduia uazannsiiniuselelnnauszning
aeleluiana uonand lulassaivesansndiwesoatuiivylensendaiiioonadinudy
duritmsgs vilvinedwediinmanesiainderinsszninduanadwmalidnisdusiuvedlot
iUl (Riku et al, 2007)
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