
. - 
nionia lnnn7 

uio u.8. u i ~  n.r. a. un. C1 7n. n. . j,nlw in?:-tnmlu 

I THE PRODUCTION OF CELLULASE AND HEMICELLULASE FROM AGRICULTURAL RESIDUES 

0 

Khanok Ratanakhanokchai, Morakot Tanticharoen and Supaporn Chevadhanarak 
'Department of Biotechnology, Faculty of Energy and Material 
King Mongkut's Institute of Technology Thonburi Bangkok 10140 

The mixed cellulolytic bacteria formerly grown in mineral salt media 
supplemented with a-cellulose was cultivated in media substituted with corn 
hull as carbon source. After 20 hours of growth, the culture filtrate had 
activities toward xylan (Oat, Sigma Chemical Co.), carboxymethyl cellulose 
(Sigma Chemical Co. ) and B-nitrophenyl-8-D-xylopyranoside (Sigma Chemical Co. 1 
The produced enzymes were 39 ulml xylanose, 8 ulml cellulose and 5 ulml 
8-xylosidase. The optimum conditions ware 40~c.initial pH 7.0 and 20-30 mesh 
corn hull for enzymatic production. The adding cellobiose, xylose or glucose 
to corn hull media resulted in a higher peak production of enzyme. The best 
result was obtained with 0.25% xylose and xylgnase was 86 ulml. The presence 
of sugar alone in mineral salt media did not induce any enzyme activity. 

The chemical analysis of corn hull after bacterial degradation showed 
that 36 percent of hemicellulose was used whereas cellulose degradation was 
very low. 

The optimum conditions for enzymatic activity against xylan were 50'~ at 
pH 6.0-6.5. The hydrolysis of corn hull by these enzymes yielded mainly 
xylose. 

nun imu:nuniuf, utnm 6u4~4nj*  t~a: tn in~NI  i?:~uirllt& 
'niniditnnT~!la;~~nin n~~:nid~iui~a:Ih? d n i ~ ~ ~ n n T ~ I a ~ w ~ : ~ a u ~ n # i  my; 

Y * - A d  tr 
ldaui !aauriuaa.ruunn t t u ~  ~ ~ i n j ~ u d i ' ~ a i n i t ~ i i  lulose i i fuundraii~auld laud 

l u d i ~ n n i ~ ~ ~ ~ d ~ a n % i ? ~ m ~ i h r ~ i ~ ~ d ~ n i ~ u a u ~ ~ ~ ~ d ' ~ ~ n ~ ~ ~  i Iauiiml;uId ~duautud iaaglad 
~~a:~ui i - IaTa4rndIt i r i i f iu  39, 8 aa: 5 ~iiyiaiia:iimua~ fi 1 trate rniuaiiiuniu'~ur m i  
20 d31.d ~ i x i  Lnln:~urianituimLiu~aria~i~m~~ 4o awii  Laa~iud i l j d l iu f iu  7 .oo 
~~a :nu imna~ t~ ian4 i i ~T~ rn  20-30 tun n15~~u~aaTaIuTati  n ja  IaTadnh n;Tmia~Idludi~ 
a i ~ i t ~ i ~ d i ; a n f i i ~ T n m ~ i f u i ~ ~ d r a i i u a u  d ~ u L n ~ u ~ u i l t i l ~ ~ r i m L l I t I f  fiCd$u TruIaTanYaua: 

' % - A  
0.25 q : n i l k ~ & b u 1 a ~ a u ~ u d ~ H ' u w n d  a6 ~PmriaEPmr ~ i n n i t i ~ ? t i : d i d ~ a n t i i ~ ~ ~ d i i u  
nirdaudnunad ~aarmip ~ a i l a a g ~ a d ~ n ' l ' d ~ t : u i ~ ~ a u a :  3s l u m d n i t l l l  t~~Tariq:m?uin 

n i r ~ n a i ~ d ~ ? a a d  L j u ~ a u ~ a L i a u l u d i ~ ~ i w u i i l j u ~ a ~ i  d i u ~ l i i m ~ i j c u y i  so a.mii aa- 
iqudi i i n  6.0-6.5 ~ m i a M ~ n M j ~ # ~ i n n i t ~ ~ i j u ~ a & i a u r ~ i a n f i i ? ~ n n i ; a ~ a ~ a d  



J n rua r a u . t r I d a a d u a a . t a u n n ' r ~ o ' l u a ~ n i . i ~ ~ r i ~ a n i i ~ ~ ~ ~ n  1 0  niuliplq ~ i furnd~nduau 'lu 
o'juu'nuu?n 5 i v d d n i s n ? u  ~a:'lHYa'ln?d n u i ? i # a ~  : in i . ldauda?ui f l~anf7?1n~ i~a:nn'wiiu- 

J 
'ldu?duau rud tdni ind uw: rub-ldTndr nd ~ . t irdn~' l f lu; in  1 

J J J 
;flu 2 ~ d n . t ~ ~ ? ~ a . t f i f ~ i a ~ ~ d i . t  1 n?~ru~u?ii?~rIdao1~plr~u'ldu?dua~iur~ Qind;an 

n 
Ii?Tnn$.tmi 1nu'l.dTadiaua: 0 .25  rdnTa'luTad5uaa: 0 .20  uarnnIndYaan: 0.01 ~zn i ' l i i  

Y I n  " 8  
~ ~ w n u i u n i i u h ~ a u a :  7 7 ,  Pa un: 27 muaie n~n~uijuimfimmiu 9 : ~ u ~ n i w i n  

'lduau iud liii~: iifufipliadiin7n ~i'lu#i~airi~li~iin'an~i?Tnnifja;l:li~r~ij ~ju'ldurdaau- 

iud '*I 

References -- 
I. Cheva'hanarak, S. and Tanticharoen, M., 1982, The Production of Cellulase 

and Xylanase from Cellulolytic Mioroorganism Isolated from Pineapple 
Anerobic Digestor, Proceeding of the Second Asean Workshop on Fermentation 
Technology Applied to the Utilization of Food Waste Materials, Cebu City, 
Philippines, 3-9 October, 1983, p. 355-392. 

2 .  nun iwu:nun$. 2528. nim~nr~u'ldkda~rndir~:ra~ian~ialh~n?d?~u~aM'.~n~~n~~ 
Lnnw, iuniiinud LI~QIQ~UHIS~ n i n 3 1  rnnTuTadd?nin ~ N ~ ~ J J I U L L ~ : ? ~ ?  ~r~iGuiufiT 

~a&.r:qaurn#i my; 


