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Abstract-

Inulin degradation was examined usmyg patially punfied enzyvme mixtures of the

Exo-inulinase from a Bacillus spp. and the Endo-inulinase from a Pseudomonas spp.. The highest
synergistic action of the two enzvimes was obscerved when the Exo- and the Endo-inulinase

were mixed at the ratio of 1 to 13, and

enhanced approximately

the rate of hydrolvsis of the above process was
1.6 times higher than that of the reaction catalysed with a single

enzyme of the same units, The enzvme mixture showed the maximal activity at pH 6.0 and

55C, and in the presence of (
described
hours of the reaction.
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Table 1. Substrate specificity of the exo-inulinase

Substrate Relative activity ()
Inulin 100
Sucrose (GF) 470
1-Kestose (GF.) 287
Nystose (GF.) 241
Fructofuranosyl
Nystose (GF)) 217
Levan (B-2.6-fructan) 0
Melezitose
(gleal-3iru B2-lagle) 0

The concentration of each substrate was 19%. The ob-
tained results were compared with the hydrolysis rate
of mulin.
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Fig. 1. Products of hydrolysis of inulin by the exo-inuli-
nase.

The reaction was carried out in the presence of 2.5%
nuhn at 50 C, pH 6.0 and 0.6 umt of enzyme was used.
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Table 2. Substrate specificity of the endo-inulinase

Subhstrate Products

Sucrose (GF) —
1-Kestose (GF)

Nystose (GF4) -
Fructofuranosyl Disacchande &
Nystose (GFy) Trisaccharide
Levan (B-2,6 fructan) —
Melezitose —

(gle al-3fruBf2-laglc)

The reaction was carried out in the presence of 1%
substrate at 55C and pH 6.0. The products were analy-
sed by HPLC.
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Fig. 2. Products of hydrolysis of inulin by the endo-inu-
linase.

The reaction was carried out in the presence of 2.5%
mulin at 55C, pH 6.0 and 0.6 unit of enzyme was used.
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Fig. 4 Endo-inulinase units/Exo-inulinase 1 unit,
The reaction was carried out in the presence of 1%
inulin at 55C and pH 6.0.
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Fig. 5. Concentrations of inulin (%).

The reaction was carried out at 55C and pH 6.0,
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Table 3. Effects of temperature & pH on the activities
of the inulinase

FExo-mulmase
Endo- = Mixture of

inulinase mulmasa Invertase  enzvmes
Optimum HoC ﬁ()C 50~55C S5C
femperature
Optimum 6.0 6.0 6.5 6.0
pH

The reaction was carried out in the presence of 1% inulin.

Table 4. Effects of metal ions on the inulinase activi-
ties

Exo-mulinase

l:I]d{}— U st o

Metal 1ons Mixture of

mulmdwe n ulmdsef mvertase  enzymes
None 100 1( {] 100 160
Co® 161 163 1349 167
Mo 81 147 145 194
Mg 91 104 104 130
Na’ 91 106 96 116
Mo ™ + C(J'” - = - ?1{)

lhe enzyme mlutmna were pr‘ﬂmul}dwd i the presence
of each metal ion (0.5 mM) for 1 hr at 37C before activity

measurement andg were imcubated at 55C for 30 min. after

the addition of equal volume of 2% inulin (pH 6.0)

250128 &3t

Exo-2} Endo-inulinase #3Fas $H4de)] o]z
“%}5%‘3]~-i?’:91 fii"}%;% 3‘54 ch-d gmoll o §F & vpe}
fol Exo-2} Endo-inuli-
nase‘fﬂl KHE'M wl -5- “?5.15“*;“ A e A welyl Co?

] =(11,16) 0] -EgtA Aol sl A= Feigh gh4d3)

35 Ve ] ek} o]l uksll Endo-inulinase o]
cHal A= ef7te] AHejaalE Y9l o} Exo-inuli-
naseoll+ 28] oF 50% Aol €A FaE W
A5l Mn'eo]-&2] A5, Etar 48 oF U%
7R A= w3 Fvlsde A5 viehlgicl o] €]
7he A3l Endo-inulinased]| ©]sf X&) A Akx) 2-E
fructose oligomer”7} Exo-inulinase] 7] #le] ¥ud o
] Mn?' #7H= Exo-inulinase 4SS t]2 27}
715 A3 wjjpelet 35 Eh:}. gk, Mn® o] &2}
Co* o]22] Z4A] Hr7e= F"H#Heol A3 dyps
Hol ZF o] 22 05mM ExE Hrae u 7}

e luFal s dehyadch

o



56

= 2.0t
Pt
-
2 ®-® {1y
T L1 dime
= C-t1 dimer
5 -0 trimer
l21:::-3 1.0} A-4a tolramer
S
-
Frv.
¥
{) A 1
12 24 36
Time (hr)
Fig. 6. Products of hydrolysis of inulin by the endo-

& exo-inulinase

The reaction was carnied out 1 the presence of 2.5%
mulin at 55 C, pll 6.0 and used the nmuxture of 0.042
undl of exo-mulinase and .56 untt of endo-inulinase.
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