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Abstract

L- arabinose residues are widely distributed in plant cell walls, where they are present
in polymers such as arabinans, arabinoxylans, arabinogalactans and arabinogalactan
proteins. L-arabinose suppress intestinal sucrase and decrease the adsorption of sugar in
the small intestine, consequently, weight loss and fatness prevent. Now, xylose be used
replacement sugar and arabinose be utilized fatness prevent of our time.

Various Agricultural surplus like comn fiber, contain 20 ~ 40% of hemicellulose. Corn
fiber from Agricultural Renewable Biomass was chosen the best suitable material for
arabinose production.

In this work, we searched about for L-arabinose gene in compost, metagenome pool
and indonesian soil. So, the B1029 TS2-8 of L-arabinase gene in compost was selected
by YNB media(5% yeast nitrogen base, 5% arabinogalactan). After enzyme reaction with
corn fiver, B1029 TS2-8 produced 2.15 g/L of L-arabonose.

Introduction

L-arabinose= 21 &2] MEH& F43e FAECIH, EF 422 kingdomo| g
BE¥5lojxn gt} o]# 3+ L-amabinoset corn, wheat 12|31 rice 5 cereal?
hemicelluloseE o] F= F4&o|th o|H AT £3 & FAHAUQ] com fiber2F-
B L-arabinoseE A48t Zolth. AF7HAY FAHAEL FE5Y ALY FH]
5oz ARgEHAoH, i HEA HE A= Ao dF-EoIUth old FFstL
JE FAHAL S 1RIPLX Y EFE A4staat sk =¥o] 33t e,
AR B39 F8 B5EE FALEL cellulose, hemicellulosed]| = 115-717}2] ¢
F83 71SAEZY Ao T3 98 xylose ¥ arabinose o] TFHo| Ut
arabinose= A®I 7 HAT Z¢ &AM A9 FFE TRAA ASTEFH
ok X89S 7|HE 5 A= EFEA aglucosidase A3 B o3 I T
b A% ot I ABAZAMY F8A0] A Utk A A" A AWER
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T I 2% ambinoseE T F AYAFOozA AF L oJokEo] U8
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Materials and Methods

2.1. Search and isolation of L-arabinose gene

L-arabinase geneS 4A1'83}7] $3jA i8] 7}R] gened targetO 2 &} testd} T
AHEE 552 Metagenome pool, Indonesian soil, compost soil22E] &3 FFE
£ agar plated] spreadingdte] Z2h=x] F7E FlA AEEAT. AHEE wiR2E
YNB agar media(0.5% Yeast Nitrogen Base, 0.5% arabinogalactan, 1.5% bacto agar)S
AR AT

2.2. Enzyme assay

2.2.1 Atrtificial substrate(p-Nitrophenyl arabinofuranoside)

YNB media®| 4] A}g+ colonyS LB F+ NB mediad]A] 10 ml H] %3}, Artificial
substrateQ] p-Nitrophenyl arabinofuranoside®} Wh$-A]# arabinase activityS testgjc}. p
-Nitropheny] arabinofuranosidex= 0.5 g/LE AF&3l9 24, pH 7.0 150 mM citrate buffer
£ AH&-3}e], Metagenome poold] U= gene 37°C, compost soil gene?} Indonesian
soil gene 50TCo|A 30 min F¢ ¥-EAIFOH, FFEE 405 nmol|A ZFsYG
S35 wW3le wel enzyme activityS =3 38}ch stop solution 0.5 M
Na2CO3-10H20< 200 ul ¥X W5 HFAS 1 wit 1 min 5t 1 pmol®] p
-Nitrophenol & AY4H3h= enzymeo] Fo 2 A o3t}

2.2.2. Arabinoxylan/ com fiber

Artificial substrateo]]A] A3 FFE 200 ml ¥} %3}ed, 10 g/Le] Arabinoxylanz}
comn fiber®} 50°Co}| 4] 72 hrs enzyme reactionS %3] X'EE F3F7} L-arabinase
genes 7HA 1 A o= HPLCE 53 £431th
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2.3. Protein assay

Bradford methodS AH&3}91.0. 18}, Bradford solution& BIOREDA|ES AME-3tH o1,
standard’= BSA(Bovine serum albumin) 2 mg/ml2 &}o] standard curve® 78 FStATH
Absorbance= 595 nmo| A FA 3o

2.4. High-performance liquid chromatograph (HPLC)

HPLC 2210 Al2% pumpE Waters 515 HPLC Pump©]|™, column phenomenex®
300 mmx 7.80 mmo|n, detector= Waters 410 differential Refractometer detectoro|Tt.
flow rate= 0.6 ml/min®] D}, injector= Manual injector®] i, injection volume-2 50 1£°]
o, 85l A B4

Results and discussion

3.1. Selection media and strain

YNB agar medial yeast nitrogen base 5 g/L, arabinogalactan 5 g/ Z12]3l bacto
agar 1.5%2 745014 At} Micro banko]A] £ L2 Metagenome pool genesol| 9l
= Fzearg Adsigrh 37Cod A 24 hs ¥] U5tk Indonesian soil genese 5
0CHA 24 hrs T=E 48 hrs vjFaldch 221 the compost genes2 50°CollA] 24 hrs
o} u)jo¥s}ed, colony F4J& F8) L-arabinase gene F-5 FAFATE 7]E0l AHS:
5} ACS agar media(0.5% arabinogalactan, 0.5% casamino acid, 0.5% sodium chloride ,
1.5% bacto agan)ollA] 83 FFELS YNB mediad]A] ThA] A8ttt ACS media
M A FFEo] YNB mediadld WiRE A e Aoz AEIHAUCL
(Figure. 1)

3.2. Artificial substrate

YNB mediacl]x] A¥ % 3714 #FE< 7FX 3 p-Nitrophenyl arabinofuranosided}il
o] enzyme reactiong 3] TFES] spacific acivityS HRIshs AP AT
(Table. 1)

3.3. High performance liquid chromatograph (HPLC) analysis
Artificial substrate®] p-Nitrophenyl arabinofuranoside$} enzyme reactionS &3l 4]
3 HZ B1029 TS2-8E com fiberd} 10 gLZ ¥HA|ZTh Fig. 2% 72hrs =0t u}
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AlZl F, 459S HPLCZ ¥4t} standardQ] 10 g/L9] arabinose®] 4] A

retention time©] 15,666 min®]™, sample$] B1029 TS2-8C 15,772 min® 2 L-arabinose
E AT & UATHFEg. 2).

Table.1. Activity of L-arabinase gene in Metagenome pool, compost, indonesian soil.
Strain Specific activity(U/mg)
B1029 TS2-8 1.11
J55 0.19

(a) (b)

(c)

Figure 1. Comparison of YNB media and ACS media. (a)and(c) YNB media, (b)and(d) ACS media. M:
Metagenome pool gene, B: Compost gene, J: Indonesian soil gene).
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Figure 2. HPLC analysis of B1029 TS2-8. (a): 10 g/L of arabinose (b) B1029 TS2-8.
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