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Continuous Production of Palatinose

by Immobilized Cells of Erwinia sp.
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1) vk B2 a‘—gluoasylirénsferase% Bk 32 2 Rt
Erwinia sp. & AM3gdt). 4% sucrose. 0.4% beef extract. 1% peptone
393 1.5% agar slantol] .3 F2E 250m12] AAuiekulA] (sucrose
50 g/1, yeast extract 10 g/1, NazHPOa. 12H.0 5 ¢/1)& E3JR}F Sefr3
o] 4Z3le] 25 TE 26A|7F vjR8EE 5-100L 27]¢] main fermentoroi]
o]A]sted wjoksigict.

2) Cell TAY ¢ PR Cellg PAl¥IB0 H3A T ol
232 123 AN wet cellE 208 (wh) FEV} 7| QoletE WY
stoick. EHI 38(w/v) sodium alginate -84} 1:28] v] &2 FE3
B3lsla o] ERFAE 13(u/v) CaCle $-8M0]] 3}X)A calcium alginate
beadFEle] G2} MEE HF3ct.

3) Bioreactor ¥4 : double-jacket 3ERe] columndl] LR EE =
ZA)7)3 circulator® YPEEE FAISHAA HFLAE HA g0
up-flowA] 7 Hhg-& AlA| 31t}

4) B2 A wigE cellg YUEeIBlY ISt AN
B3 AREIAN lysozynel® Me3iy AFRA 34 TPk 314
A FELHE AMEe] 2 FEAE ANt HL FEYo2REY P4t
ARE Y YUE 93 HRE &liste] AoAapy, Joleay ISrnte
el Qolen# 2zolEqielse) Fde M
a-glucosyltransferaseS <5514 AA|sIct.

5) H2 BHE : BALYAL 30 CollA 185 1uM 9 AEE T}
Ele28 HoAlF|E HA%E lunitE ¥ jor, Hale|eryl vk
AE9] Xt HrLCcofl o8l 4 3lect
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.

%y 23

Hete| e 20] PARZH L thet AthFig 1), B2 F3E 23]
o 7oA ujoksle] FAIE B&8la, ZH|E alginate beadol] A3} A
7% 243} AZE bioreactors] FAAITE. WA M AgHoT

bioreactorell $4Jsto} YA Wl YD product. Wekelex W
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& URAE etk WS PR (Yelele2 ¥ub ol trehalulose,
glucose. fructose P BIYhE ool A& H3813 23 M4 o
Agelel o8 349 P& Pzt Pepele 2§ Pett

Cells
{ .

Immobilization of cells

(Entrapment of cells in calcium alginate gels)
1

‘Bioreactor - Sucrose Solution

l
Product (Column eluate)
l
Crystallization —  Palatinose syrup
i
Drying and Sieving
i

Palatinose

Fig.1 Schematic diagram of palatinose production process.
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Stirred tank¥ BioreactorollX] 333} ARo] ojste] Hele|x2F PAbe}
£ HYH WML Fig 29} Aok HaNkgol Soto] o] Beke]
29} trehalulose® Mo)¥m w9 Palatinose/Trehalulose (P/T) A4
NS HY S| RE Sl S5 AR WhEelE O wlee
#9] wispx] gerh. wehbA] sucroseRHE palatinosed} trehalulose?}
WA= E  whE-2 series reaction ©] ohue} parallel reactiond] o=
2490 33098 BioreactorslA] Fead 0] ©FE WS AR
A3} Fig. 3004 Hsuls} o] Syz} 0.2 h™ of3lduf 95% o] 4] sucrose
conversion® ¥.2™ palatinose yield:= SV 0.15 h™ 5.‘431215 B
et

& V71 0.15 h™* o]} 7L+ sucrose conversion 7{2] 10030] }
byproduct?! Trehalulose®] AAdeo] TkR 0.15 h™ o]AlY ALoj:

sucrose conversion A7} o} palatinose yield?} Fasieich
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Fig. 2 Batch reaction profile. (Temp.=30°C,
Feed = 45% (w/wf, Enzyme=40U/g sucrose)

O,sucrose; O,palatinose; A,trehalulose;
XP/T ratio.
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Fig. 3 Effect of feed rate on the reaction.
(Feed=50 Sw/w), Enzyme=40U/g sucrose,
Temp.=30°C) O,sucrose; g,palatinose;

A, trehalulose; %,P/T ratio.

WPANEE o] 8Y RSO YElde o]z dAke FU ¥Als] 73
8 HA WelElea Aol Bojshs 522l a-glucosyltransferaseS
=A Blglen] 29 vhE S48 AFIct. BA Y T ogel
filtrationy!  ion-exchange chromatography®] elution piofile& Fig. 4ol
vEpg gt

th3 Table 12 A &9 EAL Q0o Flojt}. palatinose PJARE A
a-glucosyltrasferase= monomero]™ SDS-PAGES]] &) HA}eko] 62,7000
g HUsHdceh. FHHE pH 7701 HF ey &&= 7 6.0, 30C
o]oy ¥k2-9] Activation energy: 6.18Kcal/mol o|¢th. 39 o] F i
7IAE APe o83t S4& rHx glen yhg WAPEZ palatinose

9} trehalulosed FA|ol] A3Ad%ic} (2] AR Ay Adbs es]gle).
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Fig. 4 Elution profiles of ‘a-glucosyltransferase on

a) Superase 6, b) Mono Q. and ¢) Mono S columns.
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Relative activity (%)

Table 1.

Characteristics of the purified

q—gluoosyl transferase.

Subunit

Molecular weight

Iscelectric point

Optimum pH

Optimum temperature

Substrate specificity
- Product

Activation energy

Monomer

62,700

7.7

6.0

30°C

Sucrose-specific
Reaction-nonselective (forming
palatinose and trehalulose)
4.18 Kcal/mol

Palatinose A4 HhSol] thg} pHoll &2 Y3k K| 9i3te] wjjokilA
dojd  whole celld 171& M 3}3F Inmobilized cell Y FARL2E A}
g3t AYE *4*13}91304 2 ZA3p= Fig. 5ol JeRd et
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Fig. 5 Effects of pH and temperature on the reaction.
0O, purified enzyme; A, whole cell; %k, immobilized

enzyme.
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oA B 72‘01 Whole cell, Immobilized cell B purified
enzvee 2% 27 phol 257} 22} 6,09} 0T A §ARE 3E 7MY

& g9tk

3 23} M2} HAZLE of2] 2%0M “}'6"]’13““ P&
palatinose®} trehalulosed] H3Jokte AlslNgity. 1 A} Fig. 60)A
B=73} o] palatinosed] A bell-shape Wefe] kg S velgl
o1} trehalulose: X9 ¥%& 719 WA 4% vI&E BPYEHAY
op7te] 4E Beltd.  o]7E trehalulosed] Wit Activation energy”}
palatinoseol] ®]3] o 7] WfEQ A= Pz}

71342 sucrose®] FEF HIAFIHA] pH5.5, 30°CAlA] whole cell,
imobilized cell Y purified enzyned AH&3to] WHEAINFE 1 AsE
%79 Lineweaver-Burk plotol] 23l ¥-4{8t A3} 2b2te] knZh& Table 2
of Jehd ule} Zhe}l.  whole celld} purified enzyned 719 e Zh&
713,25 imobilized cell o 24} BEe] & ALk ol 233
Sofl B Aase] ERAE Bl 7108 HoE s Yt
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f
8]
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Fig. 6 Effect of temperature on product
composition. (Q, palatinose;
A, trehalulose; X, P/T ratio.
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Table 2. . Kinetic parameters

Immobilized cell 0.28
Purified enzyme 0.14

O 60 —

o

v

>

%‘ Source Km (M)
EV 40 —

g Whole cell 0.15
g

>

~N

i

A8 T T
—4 0 4 8 12
1/ S (1/mM)x1000

Fig. 7 Lineweaver—Burk plot.
( %,whole cell; O,purified enzyme;
A,immobilized cell)

ofd FAEYL ANE THRA HY DERRA P Y g 238

443t ¥ Bioreactord] 7|3 P& AU A Fig. 8lxgt 3o
3097k 2719 whgAdol A=l en 60U B 7] YAlE Qbgede]
7Fs3tsict.

HH8-3789 Scale-up AY 224 Bioreactord] FolE PP 1%
APIR WZ & 83 A7BA HEE-& AAIRE A Fig. 9o YAt 3do]
HWD7h  3-11%0 W9IolME palatinosed] WAlo] YHsHA |AIHE Y49l
et
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Palatinose yield (%)

Fig. 8 Long-term stablility of
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Aers Palatinose® MojA|7|E A (a-glucosyltransferase)?] APAt
3% Erwinia sp. & vWl¥sla 2 ZAIS Alginated)] 2783} A% 23
©¥e] Bioreactord AMElod Palatinose® P& o8 Wikdh= 2HE
gstgdct. 233 Al vk E4& Whole cell Purified enzymeitt
u|23}o] Bioreactord] 3 WAL H3Ysigict.  uhge] WHER
Palatinose$} Trehalulose?} FAlo] YHul &2 PA = o2& 7149
1A EE, FUEE §<5, g 2558 23}o] Palatinose® ] A
28 Hujrt HABKE Bioreactors] 4 £827¢ ARWS Uch
B A Aol viY Fx AR fAEHden 2]l
Scale-up Y& AAIB}3It.
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Fig. 9 Effect of Hight-to—diameter
ratio of the bioreactor on
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