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Production of Chitooligosaccharides from Shrimp Shells Using Commercial Enzyme

(Cellulase and Pectinase) and Its Effect on Antimicrobial Activity
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aBfeifEnEnansimnzanlunsnanlalaledlnugnanslss (COS) annslalasladasne
nlrsubnsienlaiienein 2 9iin fe waqueauazmafiug lautls pH 1esanazidneiiu 4.0 4.5
LA 5.0 uay sasdaulneimmingeseulmielalnauwingy 1:1 1:2 uay 1:4 dufuwafitug uas 1:2
13 uaz 1:4 §WSLiTaguad Hufet emasting 50 °C 180 wn#l wudnnafiwali COS ftidwin
THiana (MW) gauaziesasNanangaan Tneaninznsani MWiaYSptazNANANEIqn (1.91x10° Da
uaz 97.35%) Aa pH 4.5 dmdaulaetimingeseulnielalau 1.4 lurniziigagaaazinaslals
grulianniy Wunali cos AET MW Arndn usdanalitbeaazuanand lisnasding wazdannzili
MW Finge (1.08x10° Da) A annznisuaniaeiaaguad 7 pH 4.0 samdaulnaimiinasaeulodsiele
1w 1:2 TadeiAnelifnase aw 189 COS ANAALE (0<0.05) NsnAAaLAEAE disc diffusion LaAS
Wiudn cos 1’71'mam’mmwmﬁmmmmmﬁmﬁ”@ Staphylococcus aureus, Streptococcus faecalis Way
Salmonella thyphimurium 'L&# Tuanied COS ﬁNﬁmEﬁ‘)ﬂL%ﬂ@}@@@’]ﬂ’]?ﬂﬁﬁuﬁﬁ”ﬂ Escherichia coli l®

ABSTARCT

This research investigated the optimal condition for producing chitooliogosaccharide (COS)
by enzymatic hydrolysis of chitosan with commercial enzyme (cellulase and pectinase). The system
pH was varied at 4.0, 4.5 and 5.0 and the weight ratio of enzyme to chitosan was varied at 1:2 1:3
and 1:4 for cellulase and 1:1 1:2 and 1:4 for pectinase, respectively. Samples were incubated at 50
°C for 180 min. The production with pectinase resulted in COS with higher MW and yield, when
comparing with cellulase production. Pectinase production at pH 4.5 and the weight ratio at 1:4
yielded COS with the highest MW (MW = 1.91x10° Da) and yield (97.35%). In contrast, cellulase was
able to hydrolyze chitosan chain specifically, which resulted in COS with low MW and yield. COS with
lowest MW (1.08x10" Da) was obtained from cellulase hydrolysis at pH 4.0 and the weight ratio at 1:2.
The results showed that all factors studied were not significantly affected aw of COS (p<0.05). The
disc diffusion results revealed antimicrobial activity of COS. The retardation of Staphylococcus
aureus, Streptococcus faecalis and Salmonella thyphimurium was obtained from pectinase

hydrolysis, while the retardation of Escherichia coli was received from COS produced with cellulase.
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W lasiu Talaanu (gwail wazanie, 2546) wazaywusvaslalagiu lafuuazlalagaiuainisniinu
Uszenaldluanmisg (A04A1819 IR NINEAT AUIAReN N3tNTTATinEE) (Kim and Rajapakse,
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winnzanlunisuan Cos annilasnfsdoaauladnianisén 2 1llaAe 1agLaa (Cellulast®) uazinai
wa (Pectinex®) iivaliflian1nsiilibenaznananguuazfiununisuanaiamnsaii sy ndldlu
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WaenfefiufiuazazennlFfupmuamamziaintsmm fufls Wunelned s a.aynsanns
drusuanseiinlflunmeneaiiy Analytical grade aniulmiaeslansenlodild ludunoy RETATEE
F7iaaan (deacetylation) uax 95% ethanol 14iil Commercial grade dauteuladitagias(Cellulast®
15 1) uazINATIIUg (Pectinex® Ultra SP-L) &i%a Novozymes® lunisfnmngninslunissnanesiussla
Tgnuflueulasinianishn
Asnswsaulalagiuainilaanis

anpuenlsausananiaenfls lnaudluaisavatslsnaslansenlas mnudindu 1.5 Tuand

nan 12 $alu 2 m%&) weinugaeine aen Tnaudluaisazanansalalnsaassn Aonudindu 1.5 T
a5 lunan 12 dalus 2 A 1¥lAR arnifuinlaiiu wilu 95% ethanol Agniugi 50 °C huaan 1
daluaileaindesn LL@ﬂu%umuqm’n’wﬁﬁmmﬂ'@z%@@@ﬂmnmﬂimLaqmmimﬁuimﬁLL‘ﬁ‘Lummm'm
Tndnslansanlsfaanudingu 50% wiw Agnugiiteaduaan 72 dalus Knabineninguan pH lunans
wazutlugnsazanelndelaasenlas 50% wiw anasafliunan 48 $alug (Fawilasann Tolaimate et al.,
2003 llay Kachanechai et al. 2008) ﬂ’]mfu?;l,m"lzﬁ ﬁ”’mﬁﬂiumq@ (MW), Percent Degree of
Deacetylation (%DD), AN588IAZANATY (%MC) Water activity (aw) 183lalna uitnanld wazsuans

b4

LRaazIBINALARNT bA (%Yield)



nsAneanzlunsanaanusslalagumnaulddidagad was LNATRLUE
wiseu Chitosan stock solution ANENGW1% Taeiwin luaisazanalonanesdantinmes
pH 4.0, 4.5 uaz 5.0 antiwAnenlminudnsdouiuls (1:2, 1:3 uaz 1:4 Amfuienladiaagiaa uaz
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vaumeaeuln] anazneu cos lnadulnaanlansenlafanudiadu 10 Tuans adluaisazane il
10% Inerimein annthuihaesudenlFllnsesdaenszaenseaies 93 Frefaaindwiieliily cos 7ix
pH 7.0 lﬁ‘uﬁfmﬂ"}maLLﬂ“N?jﬂﬁLLﬁqﬁfqmmﬁﬁm AN e AT IRINARARTI I WaZAIATIZH MW
UaT aw
meneaauanulvandaqduriddnaasiuidaqauriadsasis Disc diffusion test
ihlalnguuay COS Aindrldnminnimegeumnalhresdesduidieansinuideqauniting
3% disc diffusion test (@ananwnl, u.1.1l. §1989lae adeFend, w.ual) FanagauEaeideuuAT BauwnIu
Uan 2 TiARe Staphylococcus aureus, Streptococcus faecalis WAL WUARFULNTNAL 2 ThARe
Escherichia coli, Salmonella thyphimurium wWreuneuiuansazane 1% acetic acid ‘ﬁlsl%l,ﬂuﬁfa‘ﬁﬁ
arane COS

NN93ATISUTDNANNADA
.

N1MAAEaTIaIUHLNNTNARRILLL 2x3x3 Factorial in CRD tiviayaiiléannisiiaszyin
AN NTRAT1 AN NI (ANOVA) wazulauiiiaumaiuuansineresdriadndaed’ Dancan
mneUnImeaes Tneldldsunsudnidagy SPSS version 12.0
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TsBiuean nsadpussisean n9afingd uaznisnndnuyesifalaglfsnulasniuidues Tolaimate et al.
(2003) WAz Kachanechai et al. (2008) udn lalasufioealdfl MW 3.62 x 10° Daltons uaz %DD
WinfL 100% mw%”u Winrl 13.07% 528AZARINANARWINTL 76.5 war aw L1 0.521 (Table 1) A3nsad
(2545) 1¥nanadn annasfiumnsieiulunssiaslalnaiuanniddenisiinaseguaniRaedalagui
wiealli Avlalnmwisieslidaziniulalnui Wdansiiulunsanmannsivanzanluns
fnaneiusslalamuioseulidisagas uaziwafituasialil
nanmsAnanzlumsansenusslalaguseauldiigagiad uaz inaRlug

anmsdneannzlunsinaeiueslalnauaewlodisagaauazinafiuaiia s Cos
wudn oS Araslianieulafisagaaazil MW fandn cOs Auanlianieulsfinaiing Gauandldidiu
neulnliaagiaaanansafnaeiuszaeslalneuliandnenlasinafiug tTasefidnuic pH uas
somdaulautiminreseulnirelalasu diase MW 1ee COS 5L Tnaantazild cos #ifl Mw
@Jqﬁqmﬁ@ anaiilfieulastinefiog pH sediieuesdmmieswiniy 4.5 sasdaulnatdminaes

vaulasisielalngiw 1:4 (MW = 19.10x10° Da) waz COS Nl MW Angana COS Nuanfaiaulmiiagaa



pH veslgiRsnasBimntiinaswingy 4.0 way snsndoninsinutinvevenlddmelalngiw 1.2 (MW

1.08x10" Da) (Figure 1 and 2)

Table 1 Properties of the Obtained Chitosan

Properties
Moleculer weight(Daltons) 3.62 x 10°
Percent Degree of Deacetylation (%DD) 100
Moisture Content(%) 13.07
Yield(%) 76.5
Water activity(aw) 0.521
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Figure 1 Molecular Weight of Chitooligosaccharides Hydrolyzed by Cellulase at pH 4.0, 4.5 and 5.0

and ratio of enzyme:chitosan were 1:2, 1:3 and 1:4.
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Figure 2 Molecular Weight of Chitooligosaccharides Hydrolyzed by Pectinase at pH 4.0, 4.5 and 5.0,

ratio of enzyme:chitosan were 1:1, 1:2 and 1:4.
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NATILLER pH 28slgRaNesBmniineswindy pH 4.5 wazensdauienladselalngnuile 1:4 Ga9in1%
5enazrasnananyingy 97.35 uazannaziinan cos lkfieniignie annzilfieulodiaagas pH
saslniAane s AnTHesinAL pH 5.0 wazdndrwenlnidelalnauiy 1:3 dl8esazanenis
waniflu 5.85 annsAnmTes Sashiwa et al. (2003) AN ewled wu Tawls wodimaguan ey
wa wazwaiiug unnseaneuesinalalnledlnugaanlsdnudn tTadaaasnislfienlasd wazan1azluy
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Table 2 The aw and yield(%) of the obtained COS.

Condition i,
aw %yield
pH Enz : Chitosan

1:2 0.570+0.004  62.75°

Cellulase 4.0 1:3 0.565+0.001 68.85°
1:4 0.570+0.009  63.55°

1:2 0.569+0.004  36.95™

Cellulase 4.5 1:3 0.577+0.003  35.25%
1:4 0.569+0.011  21.55°

1:2 0.571+0.001 21.10°

Cellulase 5.0 1:3 0.573+0.006 5.85°
1:4 0.570+0.013  10.95°

1:1 0.567+0.004 92.95°

Pectinase 4.0 1.2 0.569+0.001 95.30°
1:4 0.569+0.004 98.00°

1:1 0.566+0.003  68.00"

Pectinase 4.5 1:2 0.574%0.007 78.55"
1:4 0.568+0.003 97.35°

1:1 0.565+0.002 92.95°

Pectinase 5.0 1.2 0.568+0.005 91.85°
1:4 0.572+0.007  90.45°

™ means in the same column were not significantly different .

" “means followed by different lower case letters indicate significant difference. (p<0.05)



Table 3 The clear zone diameter (mm) of all COS samples obtained from disc diffusion test.

Disc diffusion test (mm.)

Gram Positive

Gram Negative

Condition
Enz: Sal.
pH S. aureus Strep. faecalis E. coli
Chitosan typhimurium
Chitosan 7.00%4:0.00  850°°+0.71  6.75""+0.35  7.50°°+0.71
Acetic acid 6.00°+0.00 7.15"+0.92  6.90"+0.85  6.00°+0.00
1:2 7.75°+0.35  8.20°°"+0.85  8.75°°+0.35  7.00"+0.00
Cellulase 4.0 1:3 6.30"°+0.28  6.75"+0.35  8.50°°'+0.71  7.50°°+0.71
1:4 6.55™"+0.64  7.00:0.00  11.75°+0.35 6.75""+0.35
1:2 6.65""+0.49  6.75""+0.35  7.00:0.00 8.40°°°+0.85
Cellulase 4.5 1:3 6.30"°+0.28  6.25"°+0.35  8.157"+0.92  6.15"+0.21
1:4 7.507°+0.71 6.10+0.00  6.75""+0.35  8.5°°+0.71
1:2 6.35"""+0.21  6.157+0.07  7.00"+0.00  6.55™"+0.64
Cellulase 5.0 1:3 6.50™"+0.00  6.50™+0.71  7.00"+0.00  8.50°'+0.71
1:4 6.80“"+0.71  6.20"°+0.14  6.15%+0.07  6.50™"+0.00
1:1 7.507°+0.71 6.167+0.06  8.50°°+0.71  8.75°°+0.35
Pectinase 4.0 1:2 7.50°+0.71 7.00"+0.71  6.65™+0.49  7.25""+0.35
1:4 8.65°°+0.49  7.00"+0.71  6.50™+0.00 8.15°"+0.92
1:1 7.75°+0.35  6.75""+0.35  6.75"+0.35  10.50°+0.71
Pectinase 4.5 1:2 7657021  8.00°°"+0.71  9.00°+0.00  9.30°+0.99
1:4 7.10"0.14  850°°+0.71  10.5°+0.71  7.35°"+0.92
1:1 10.75°+1.06  9.30°t0.71  8.75°°+0.35 8.259"+0.35
Pectinase 5.0 1:2 7.75°+0.35  8.00°°"+0.00  7.00%+0.00  7.50°°+0.00
1:4 7.25"'+0.35  7.50°°+0.71  6.75""+0.35  6.90"+0.85

*""means followed by different lower case letters indicate significant difference. (p<0.05)
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