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ABSTRACT

The characteristics of Erwinia rhapontici cells with a-glucosyltransferase activity immobilized in
Ca-alginate beads and the performance of two different types of reactor-stirred tank reactor(STR)
and packed bed reactor(PBR)-charged with these immobilized cells to produce palatinose from sucrose
were investigated. The optimal pH(5.5-6.0) and temperature(30-35°C) showed no appreciable differ-
ence between free and immobilized cells. The apparent Km value of the immobilized cells(0.28M) was
approximately two times higher than that of free cells(0.13M) at 30°C. The half life of the immobilized
cells was found to be 380 h with STR while much greater operational stability was achieved with PBR.
Continuous operation of PBR at a space velocity of 0.2h™' for 30 days showed only 5% loss of initial

activity.
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Fig 1. Effect of pH and temperature on the activity
of free and immobilized cells:(M); free cells,
(@); immobilized cells
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Fig 2. Effect of temperature on the conversion of
products with immobilized cells:(@®); relative
activity, (A); palatinose, (l); trehalulose, ((J);
P/T ratio
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Fig 3. Lineweaver-Burk plots for the determination
of Km of free and immobilized cells: (H); free
cells, (@); immobilized cells
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Fig 4. Typical reaction profiles of palatinose with im-
mobilized cells in STR:(@); sucrose, (A);
palatinose, (W); trehalulose, ((0); P/T ratio

Packed-Bed Reactor(PBR) 8 0| & 3} Pala-
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Feed 3= % 3#%9 4% :PBRE |43
Palatinose®] ad:Ajake] glojA] 293 A3
gtal Feed 5x9 SRS 3¢ &3]
228 30CE 1YA)7)2 Feed 5x9} £HFE
(SV 0.025-0.4 h™')& w3}A]7)™ 4 Sucrose, Pala-
tinose, Trehalulose %8 4 P/T yAu)&-9 A%
$ 33 A3 Fig. 5 oA} 7Fo] Feed ¥ % 540
g/l AE 444 SV 0.25 h~! 0|3}l 4], 610 g /1
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Fig 5. Effect of feed concentration and flow rate on
the continuous production of palatinose in
PBR:(A); 540 ¢ /1 sucrose, (B); 610 g /1 sucrose,
(@); sucrose, (A); palatinose, (); trahalulose,
(07); P/T ratio
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t}. EoJ3t AL Sucrose 5= 540 g /19]4= Su-
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Fig. 6. Operational stability for the continuous produc-
tion of palatinose in PBR :(@); 30°C, (W); 33°C

ALAe oF 120g/1-hgdch. Cheetham IS(17)&
E. rhaponticis Ca-alginateo] 1143}3} PBR &4
olA A3 AZe] uiztr|z} 8500 A)7kel Ao g
B3k v} 9lw, Nakajima $(12, 18)& A& t}
E T 79 vl4E Serratia plymuthica NCIB
8285 % Protaminobacter rubrumg Ca-alginated]]
2A3] PBR 4 uat7ie 47 234 9 73
o] 9] Zo & Wuatgr}).

olAe] HA3} AE-& F38te] 50 L Scale7}#] 9]
PBRo)| tjall Scale-up 475 F#s}qlc}. 2 A5
10 L7414 Bench scale % 50 L 2] Pilot scalel] 4]
%= otAE Palatinose ZEHgS ¥.o3Zqic}(Table
1). 28y} 50 L Scale®8}= Channeling 349
WAE fJate] uhe7] AAle) F93 LxgA] Y
Feed distributionel] A|4J& F2)7} Hgsledon,
olef&t FAl= A A4 AR Systemel <
&l AAFEI 9lE Fructo-oligosaccharides AJARS-
13719 A vlFo] B o PBR AA oA
M 523 AR AdE},

Table 1. Scale-up results of PBR for the continuous
production of palatinose

Reactor volume(L) Palatinose yield(%)
0.6 78.7
1.7 78.7
4.5 778
10 780
50 78.3
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