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Optimizing Extraction of Cellulose and Preparing Carboxymethyl Cellulose from

Young Longan Fruit Waste
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ABSTRACT

Young longan fruit is an agricultural waste
from longan tree pruning. Young longan consists of
cellulose, which could be synthesized into
carboxymethylcellulose (CMC) for using as a food
additive. The aims of this study were to optimize
conditions for cellulose extraction from young longan
fruit and to characterize the CMC prepared from the
extracted cellulose. From the results, young longan
fruit powder consisting of 13.5 % cellulose, 13.1 %
hemicellulose and 11.7 % lignin (w/w). The conditions
for cellulose extraction to produce high yield of
crude cellulose (65.61 %) obtained from hydrolysis
with the ratio of NaOH (6.0 %): longan powder with
(80:20) extracting at 30 °C for 2 h. The crude cellulose
was used to synthesize into CMC and confirmed CMC
chemical structure by FTIR comparing with
commercial CMC. The FTIR absorption band at 3415
cm™ and 1628 cmcorresponded to hydroxy group
(-OH) and carboxyl group (COOH) in polysaccharide,
respectively. The viscosity of the prepared CMC was
1574 cP and the purity was 81.34 9%, there was no
statistically significant difference between the
prepared CMC and commercial CMC. Thus, young
longan waste could be produced to CMC to use in

food products.

Keywords: young longan, cellulose, carboxymethytcellulose,
extraction
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Figure 1 Young raw longan fruit (A), young raw longan fruit with diameter ranges of from 0.7 to

1.5 cm (B) and cross section of the young raw longan fruit (C)
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Table 1 Chemical composition of longan powder.

Chemical component

% weight (dry basis)

Hemicellulose
Cellulose
Lignin

Ash

Moisture

131 %25
1351+ 38
117X 22
55+ 1.4
8.76 £ 0.8
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Figure 2 Yield (%) of crude cellulose from longan powder extracted with various concentrations
of NaOH (4 %, 6 %, 8 % and 10 %) with different ratios of NaOH: longan powder with 90:10, 80:20
and 70:30, were compared at 30°C for 2 h and 121°C for 30 min. (Data are means + SD. Means
with different letters of all treatments are significantly different (p < 0.05)).
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Figure 3 FTIR spectra of carboxymethylcellulose from longan prepared through extracting with

NaOH (6 %) : longan powder with 80:20, compared to commercial carboxymethylcellulose.

dewssuifisudnwazveansvendudia
waglaafinssuandlonaseuiisuiuasuend
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Figure 4 Commercial carboxymethylcellulose (A) and carboxymethylcellulose from longan powder (B).
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yosmivendiufiawaglaafisdonandlonaseud
Ay 0.41% 0.02 Fefesnitafuendiudia
waglaan1an13an (0.55 £ 0.04) egeildedfny
(p < 0.05) TunszuruNTFUATITRAISUDNTLUTIA
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waglaalaglilodeulansenlaminlidulowaglaa
Ann1swesianou ntunyaivendiufiaasidl
viufAseunuiinyloasendaluimaglaaldiy
asvendudiawagloa [24] Tudumeunizadn
waglaaanadlonaseuiusydunmsunuiiduogiy
Anuytuvednfeulansanlyn Inansieufizen
msunuiivoalensondatuegfuusinalndienls
asenled 1ululddnarsvenduiiawaglaanis
meflflmdeulansenlediifirnutuduiiganitlu
MsMaae wardisyAunsununInAINEaNe
TumsBaduiuihvasevenduiiawaglaadiagd

897U [25] MinANsEAUN UL LARYIIANEEN Y
TunsBnfuifuiinesasuendiuiiamaglaanis
mMsfAnIAfvendiiiawaglaaiiviouaindile
wagou vilfanunsaararetnldfnindaalidan
Auningandn udegelsfnuainunidaves
mfuendiufiawaglaaiinieuaindlonaseufiien
lumnesegaliteddmadndedisutuansuend
wiiawaglaananisdn dadudlonagoududy
fngAufimngaenisiunsdnduaivendiuiia
waglad

Table 2 Viscosity, purity and degree of substitution of commercial carboxymethylcellulose and

carboxymethylcellulose from young longan.

. . Degree of
Samples Viscosity (cP) Purity (%) o
substitution
Commercial carboxymethylcellulose 1642 + 85° 82.17 £ 0.87° 0.55 + 0.04°
Carboxymethylcellulose from young longan 1574 + 672 8130 + 1.12° 0.41 £ 0.02°

Data are means + SD. Means with different letters within same column are significantly different (p < 0.05).

dyuna

INNIANYINITIATENAIS UBNTLuia
waglaaanailenageu wuinannzimanzasly
n1sana Aenisanaselaneulansenledaing
Sududevay 6 Miguvnd 30 esrmwaoa Taeldly
dndruasazangloieulansenledaensdilona
99U 80:20 annsaanawaglaaneiuldiovas
65.61 Tngvnmiin uaziilotwaglaatunldlunis
wssLATUBNTTAwAgLlaaLaritn1TEuduNans
NAaeIe FTIR Wguiuasuanduiiaaglaanis
N15A1

msuendudiawaglaafiiaieuaindilona
goufifhmageu damuniln 1574 cP uasdian
mNuUIqVsFeay 81.34 Teflaluunnsinsegnad
ffoddymeadnidlefisufuasvendiiiawaglaa
yamsin fadudlenaseudadureandeiions

n1sinuesil Falidneainlunisldmisuaisvend
wiawaglaaiolduseleriiduaisiinaaudu
willenlugaamnssuemisia
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