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Acetobacter xylinum TISTR 086
Cellulose Production from Oil Palm Shoot Juices Felled for Replanting by Acetobacter xylinum
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ABSTRACT

The possibility of using oil palm shoot juices (OPSJ) as nutrient and carbon source for the
bacterial cellulose (BC) production by Acetobacter xylinum TISTR 086 was investigated. OPSJ was
mainly composed of total sugars (53.93 g/L). The effects of different inoculums on BC production
highest yield was obtained at inoculums 20% (v/v) (4.14 + 0.08 g/L). The highest yield was obtained
at OPSJ with coconut juice at mixing ratios 50% (4.70 + 0.06 g/L). OPSJ was digested with 650 IU/L of
enzyme Ol-amylase at concentration enzyme at 37 °C for 24 h the highest sugar concentration of
73.931£0.12 g/L was obtained. OPTS digested by Ql-amylase was mixed with coconut juice gave the
highest bacterial cellulose production at OPSJ with coconut juice at mixing ratios 50% (4.94 + 0.07

g/L). OPSJ was suitable and cheap carbon source for bacterial cellulose production.

Keywords: Bacterial cellulose, Acetobacter xylinum, Oil Palm Shoot Juices

* Corresponding author; e-mail address: katenant@gmail.com

'TAnByaninanmalulad@ann amusinandans amanendevindn Wnge 93210

" Master degree, Department of Biotechnology, Faculty of Science, Thaksin University, Phatthalung, 93210
g nalulagionn Anganenaans suninandevindos Wnge 93210

2Department of Biotechnology, Faculty of Science, Thaksin University, Phatthalung, 93210

*an1ial AnEANenAnans dwanenaesindos Winge 93210

3Departmem of Chemistry, Faculty of Science, Thaksin University, Phatthalung, 93210

102


mailto:katenant@gmail.com

N9UIEgNNIATINIVEINNAINLNALINHAIANGRAS ATIN 54 AN AERS

AN
wiaglaaiilu Polysaccharide ¥13a Carbohydrate-Polymer finuxnnlutlszmemnianlneianiz

'
< =

= a a = XK ¥ | % o A a a ¥ ¥
umimimmu‘immmwm nudanazidulnseadrananaasva LL‘]_Iﬂ‘VlLTEIﬂZQWN’]?D‘V]@V&?’W\?Lsﬁ@@ﬂ@'&iﬂ

(Tanskul et al., 2013) LiaglaganuuAfize (Bacterial Cellulose) WwianTanmasnasnanuuanizalag

s

a u/adl ' ] = a a a_ a a = | =2 = [
u@mmumwmwa% b 34mwmqm@.qﬂmﬂmﬂ‘wqmﬂuu LL@ZLEINL“H@@”I@ZQ Nﬁ'ﬂNLﬂuN@ﬂZS\‘I ENERAN
| a o IS ¥ [ = ¥ =X = a a g =
mml,ﬂuwmmngq UlAT9aF1992AUEN LI HAHNANUNIULINAN uﬂa‘mmmwhmiqmgq BAZHAITN

Y o N = v o § val o % - A o
dniuldniea@annlan ‘wﬂmmawrﬁumﬂ?:mm“lfﬁ‘l,umu'qmmuﬂﬁmmmwm ARANUNTTHLATANANAN
ARAUNITUNIZANY RAAIUNITNAINIG UATAAAUNITNAIMS TN InAnuUATIBaTagladisasiumnas

Arfuaua i lunszuaunanin U Wiananguiiaatuanatmnn WinaluEenag waziaanaaas we

3 1
o oA =

a o = > a9 a yay i o A P X v =<y
AOALILUATUNNNTIATUNN LL@?JU’]\TWTQ‘LMN@NZQW'IL@VLNQLVIqV]ﬂQ?IﬂEJﬂQJM’]Lﬁ@’]uuqiﬂ@;munuma\? @\ﬂm

1 v
a a a

v v
nenennazuangagiaaanuuaiFalagldingauniaaen wu Wisainnisudsgdennns nnuimng

]
v £%
°

faldl Wdendnn waedhnand wfiaaglaganniin@uniswingsn (Hong et al., 2012) nintiA1aann
dae NN LA WAENLTIUNAIATUBURNY ﬁﬂﬂﬂ@:mﬂﬁ'wmﬁm waznisanA ldaneanng
\ATFNA

ﬂqﬁuﬁqﬁmﬁfaﬁﬁ‘umqmﬂﬁuLﬁ'mﬂﬁ‘:mm 20- 25 T axfeeimii iedgnnaunuiuiusie
UdesIvdanaansliieslussazinafignaun A (Kee. 2004) ‘wm'ﬁr?”luﬂﬁﬁuﬁﬂﬁu%gﬂiﬁuﬁaﬂizmm
70 Fuvesimidnutisiels sinlitaqiul sz ined e i agudfurdsuitlidne R ayarudu
SrunuannnienlAuneLszann 20,000-45,000 lisell Fafuluusaziiaziinaaianmananfuidy
szanae 1 dususell (2AAI7 LATANNIA. 2552) Tneduthdutniudiadifutinnia (Sap Cell)

sranaudasay 70 vasuniinduileatn llduaa lduinnatanududy 83 nFuFAeaRs UIARAFULNAN

'
= '

dsznausaeiinia nglas g9lasa Wanlaa uazniuaning (Kosugi et al., 2010) diflutaanaind
ansnsnth liuwindaeuuaiiFa Acetobacter xylinum TISTR 086 TunisuanuuaiFaciaglaals
=< ?.', djjd =< ¥ Ly %’ :J/ & % o 1 ;, d‘

nsfneaTeiiianaulaazAnenisldlsslamiantnAuaenldunndulaunisnenisilgn

Tud Tunisndndonfuiinzniroduermisiaeadamianiosimuizanlundnaaglagainiae

Acetobacter xylinum TISTR 086 Waiuni1aiaenlusiasldnaunuunasa1misiis 1A LA LA T wIa

'
=

A ey a . a ~ PPy 5 o a aa
waglaaanianldsrazinarlunisnanuiundinisuaaaniuanzanldnantes warliuananini

a v o L% 2 d’j ] ¥ ¥
@m,ﬂ’TWﬁ‘VlﬁLLV]MﬂWﬁ‘I‘]JW‘]J@ﬂﬂ’W?V]’]@’]EI muimu@ﬂmnum@mﬂ@mmq:‘l:@ﬂiﬂﬂm

L4 aa
AUnsaluazIang
sanAagEINdIANAINganthanniy
iheensuthduidungniduiaienisdgnlua (eyuszunn 25 ) sndnduduidn o aantiu
o [ dl' . o a Ly 901 ?:/ yaa
UIHIUARIELATENLA (Hammer  Mill)  WinnAwaszvidFunmuiinaianualdas Anthrone  Method

%

(Ashwell. 1957) uaziiunnAulinguund -20 avamatiaa tietin bl 14 lunnanitaglaalnaiade

3

Acetobacter xylinum TISTR 086 siald

103



AN ANGRT MILITPNNIRTINIVBEINNAINLNALNHATANGRAS AT 54

1 L

Anmdunainmarastinauainganthantiniuntitunstaanaeiaulasl d-Amylase

v v v 1 74 1
uAuanganl duiunnldeanglansy 100 Hadans udatinldfiesindengumngi 121

a

a

asAgadad tunan 15 Wi wneulad od-Amylase NAudnd 0, 130, 390, 650, 910, 1170 WAz

a 1 a =3

1300 gHmsiedns unann 7 6 Falug thldAnssiliunniinaieunnl4is Anthrone  Method

(Ashwell. 1957) @anAudndy uardalusaeseulsd o-Amylase NlHUFuMUIAIAgI9ATINNNT
a a a

NAABINARLLANFTEIAg A

AnHINsHAALLATIF IRy laguadLTa Acetobacter xylinum TISTR 086

BusunagauamanisnlunnanuuanFaaglaaduiBunundmelaa ldndmenaay

L 4

dindiuFeaay 10, 20 uaz 30 (vv) l@anAnudnduinanuuan Fumaglaaligegnllldlunimasassald

a

v v
AzuanwuAnFaEaglagiinnms 100 Haaans ldluaingusu auin 250 Haadns Tnaldiiduainuen

gutindusntusnuenininainngldiasasinatlu Po(0:100), P90(90:10), P80(80:20), P70(70:30),
PB0(60:40), P50(50:50) waz P100(100:0) (%vAv) wadunsuainsaniliautinsuiniuniseasanland
A-Amylase  iAnsdnduuazoailiinasaiiaaninigaudnianduineninlaadnisldsa

sinasinailiy EPO(0:100), EP90(90:10), EP80(80:20), EP70(70:30), EP60(60:40), EP50(50:50) WAz

'
al

EP100(100:0) (%v/v) U5u pH winifu 4 #ae Acetic Acid W liilssin@enanuni 121 asAaaldag 15

q al

' '
Yy a a vl a

W7 ANIaLUATIEY Acetobacter xylinum TISTR 086 Aunnudasssiunuaniaglaslinngn nnsls

XX P a = Say = = 42 vy o o

weEeUNluan 10zt gouuni 30 asaaades luaouniliinavidounasnd feliidunan 10 5u

d’lj dgl/ o dglj % o o ng y 1 @ = 1 1%
ATNIATIARNITLITeuAINTaT19) N7 2 T1 winwuntstuidenliiindnia tleduaiaasluiugu
= a9 = a aa X

wuanGEemaglagniontiiamnsuazasinIsaRNIARYT AN

usgnaiaaglagylaainiaia Acetobacter xylinum TISTR 086
wasannINanLIaglagaInuLARFaud tutaglaannsnugumieugnisiniiuisunes

FetiINAUALNIN pH Usznnnu 7 udasndae Tmnenlansenlas (NaOH) Raaiual 90 asAmad@ed 1w

Kl al

¥ %

A A o o P o X o 5 oA oA o o
1AM 30 UM NBNIAAEARNLAaLWean uqsﬁumﬂﬂLeﬁQQI@@QqﬂLLUﬁV]L?Elll’]m&lﬂq%lu’]ﬂﬂuﬂﬂﬂ?\‘iLW@ﬂ']"Q@

doutszneurasanmsidei@euazarsanAnsaueen aulfimaglaadlan pH Uszunu 7 gavinaisaglaa

< o

Aa A a o o a =~ Y ' o Y+ o o A
@’]ﬂm.lﬂ‘l/]LTE‘V]U?@‘V]ﬁf‘Iﬂ‘Vﬂ&LMLLWQW’QNWQN 70 aNANLTIALTEA 'ﬂﬂi’)@uﬂqf]’aﬁuﬂ\?LL@ziﬂuqﬂuﬂWﬂ\?V}

a

nsatAsIsiugWeandurasdaglagalrayiFasnsiuanasudunsisa aulnlnsinindinas

(Fourier Transforms Infrared Spectrometry ; FT-IR)

a a a < a - co v = .
A laaaINLUANEELTENEALYN IR TN WA TUALELATEN Fourier Transforms  Infrared

al

Spectrometer Tulunm Attenuated Total Reflectance (ATR) Lﬁ@ﬁuﬁuim‘mﬁ?ﬁwmLﬁﬁ@zﬂ@mcﬁmﬂrﬁ’fﬂ\‘iﬁﬁ
wuafiGuiaglaafieuuield dnluifvislulogaasaduduingn 2 Falus vieaunituiuuunai e
waglagasiiimiinead antuietianaeuunizan Znse udinnisiameflugaspanueanau
4000-650 iufLAs TnadaanazBun1eIn1sAzi (Scan) WM 16 $9ULATAYINALIBUATEINT

a 6 ! o
AATITUNINL 4

104



N9UIEgNNIATINIVEINNAINLNALINHAIANGRAS ATIN 54 AN AERS

NﬂLLﬂS’AJQ’]‘iﬂINﬂﬂ’]%‘VIﬂﬂﬂQ

o o 1

uaraslsunanimarasitauanaanthaninsuntunnsdaanlaiauldl O-Amylase

=2 1 9; :// & 90’ o Y rd‘ L7373 1 o dl
@Wﬂﬂqi‘ﬂﬂ‘ﬂﬁﬂ’]i‘ﬂﬂﬂu’]ﬂu@’]ﬂﬂ‘ﬂﬂﬂ’]@muﬁﬁdum‘)ﬂL‘ﬂui“ﬂmﬂﬁ’nﬂﬁ]ﬂﬁ]uqu‘mu Tanaandlag

v
°

WWanfnasinaninissasliungn 6, 12, 18, 24, 30, 36, 42 LAY 48 F9lHa NUIINITEALUNALAINLAA

o 90/ o Y o‘d‘ ¥ v « a A 4 901 i’/ ydd‘ dl
ﬂmuumumm@u%m wmmummummmﬂm 650 HUNFABNAT Tum@mmmm@wwmimmmm LAZLNA

q

wgszazanlflunistesnudni 24 49lue azilAraruiduduaesinmnafiamuaninigan 73.93 n¥y

o

FRART 789A9N1ART2 NG 30 WAy 36 ANa1AL (Figure 1)le ldAanudnduFunnmesenlbdfaduain
1 e £ 1 dl ] [ a aaa dl 1 d o A
sanInNndvzetaandnflimunzan dnsniafindisenanauiiasainifienladuasduainsninae

~ ° aaa aaa = o 1% =< A = 1 o o i’/ <y ?;/ aall
W’ﬂ‘l’l@ﬁ’l’]ﬂ{]m‘ﬂ’] ﬂgﬂﬁ‘ﬂ’]Lﬂll'ﬂ’]@‘lﬁﬁqﬁ]‘ﬂ&’ﬂmiﬁ]ﬂﬂﬁﬁqﬁ‘ﬂ?uﬂ‘l’l‘wu\mL?’]Li‘ilﬂ")’] “sadfudaeulmd” felinng

v v v 1 ¥
doainAuansentdutnsiudaeienlad Galdieulad o-Amylase daelunistesaanenguutliiagluuin

¥ s %’ o py A o 1 aa 1 ¥ %’ e Y 1 d’l d’l
Auansanthdnidunemendaeteiinisties lAsunanimannga ldiluunasemadasamelunig
a a A

HARULIATFETAg AR

20
78 -
76
74
72
70
53
56
64
62

Total sugar(z/L)

[T )
= )

o

LhoLn La
L= I

0 130 390 630 a10 1170 1300
Concentration c-amylase (TU/L)

== ==l =18l =——lilr ==30lr =—0—36hr 42 hr 458 hr

Figure 1 The total sugar contents obtained from various concentration of enzyme Ol-amylase and

digestion time.
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Table 1 Results of inoculums in different rates for yields of production.

Inoculums Initial sugar Final Initial  Final Thickness BC (g/l)  Yield (g BC/g
(g/L) sugar (g/L) pH pH of BC(mm) Sugar

10% 84.39 4515 4.50 3.62 18.4+0.11 3.59+0.11 0.0425+ 0.003

20% 84.39 43.72 4.50 3.48 21.7£0.14 4.14£0.12 0.0490+0.001

30% 84.39 49.29 4.50 3.42 18.8+0.13 3.46£0.15 0.0410+0.001
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Table 2 Yield of bacterial cellulose production in fermentation media OPSJ and OPSJ was digested

with enzyme amylase.

Sample Initial Final Initial  Final Thickness BC (g/l) Yield (g BC/g
sugar (g/L) sugar (g/L) pH pH of BC(mm) Sugar)
P100 50.31 10.31 450  4.35 19.50+1.06 3.54+0.35 0.0704+0.008
P90 51.33 10.56 4.50 4.31 19.50x1.77 3.56+0.41 0.0694+0.009
P80 53.88 15.56 450 430  21.00£0.71 3.72+0.13 0.0689+0.002
P70 55.61 14.23 4.50 4.28 23.00£0.00 4.11£0.05 0.0739+0.003
P60 61.48 10.71 450 423  23.50+0.35 4.11£0.07 0.0669+0.003
P50 63.21 13.42 4.50 4.18 27.00£0.71 4.70+0.22 0.0743+0.001

PO 75.41 17.50 4.50 3.56 24.00+0.71 4.18+0.08 0.0555+0.003
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EP100 73.78 32.76 4.50 3.96 23.50+£0.70 4.31+£0.09 0.0584+0.001
EP90 71.73 30.97 4.50 3.93 25.50+0.70 4.41+0.21 0.0615+0.001
EP80 74.64 30.87 4.50 3.94 24.50+0.70 4.39+0.03 0.0590+0.003
EP70 75.71 32.04 4.50 3.83 25.50+0.70 4.59+0.24 0.0606+0.000
EP60 76.73 27.19 450 3.83 26.25+0.35 4.67+0.00 0.0610+0.004
EP50 77.70 27.14 4.50 3.80 30.75+1.06 4.94+0.07 0.0637+0.005
EPO 83.06 20.26 4.50 3.77 24.00+1.41 4.18+0.06 0.0504+0.002
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Figure 2 Bacterial cellulose production in fermentation media OPSJ and OPSJ was digested with

enzyme amylase.
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Figure 3 FT-IR spectrum of the BC membrane obtained from OPSJ with coconut juice.
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