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Synthesis of Sucrose-6-acetate Catalyzed by Fructosyltransferase
fram Agpergillus oryzae
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Abstract The synthesis reaction of sucrose-6-acetate( s-6-a) w ith sucrose( s) and glucose-6-acetate( g-

6-a) catalyzed by fructosy ltransferase fran A pergillus oryzae was nvestiated The effects ofm ass ratio

of reactantsm ( g-6-a) m ( s), reaction temperaturg reaction ting pH, mass concentratbn of enzym e on

the reaction were exan med The one-factor expermental results showed that the optmum yeHd was

obtained at 50 C, fH = 6.2 m (g-6-a) :m (s) = 1.3 reaction tme 48 h and mass concentration of

enzyme 4.0 g/L. On this condition themolar convert ratb of g-6-a was 26. 6%%.

Keywords A pegillus oryzag sucrose-6-acetate fructosy liransferasg biological engineering
Foundation item: Supported by NatbnalIN atural Science Foundation of Chna(ProjectNa 20676127)

, -6- (s 6-a)
, s6-a
, sb6-a
[1 [2] [3]
1958 , Duff (Bacillus
Sub ulis) -6- (g6-
a), (s)
s6-a
: 2009- 07- 13 : 2009- 12- 14
: (20676127)
(1962~ ),

m poduob i@, zzu li edu, cn

Subtilis NCIB 11871'°!

g-6-a
48%
(A p. oryzae)
6-a s6-a
1
1.1

(Asp oryzae),
(

563

g-

2

> 99.9 % ), AR,

: 0371- 63556801 E - mail


HP
线条

HP
线条


-6 * 235

3
Signa ; s6ma ( > 96% ), s6-a , g6
TRC ; g6 ; a :
- . X -
( > 99.% ) Sima 62 0 = n(s6-a) _
: ( > 9% ), Signa n(s6-a)
: - , w (s6ra) M (s6-a) % 100
HZ) - F160 ( w(g6-a) M (g6-a) +w ( s6-a) M ( s6-a)
); JOAN BR4imultifuncton centrifuge ) T W sM:
(Themo Election Co ); JY92- 2D 2
( ); M'SC300
( ); Coolsafe 55- 4 21
( Scanlaf ) ~6 6
1.2
.21 EkiEk ( ),
(Asp oryzae) HPLC (D
, 28T 24 h )
( 100
200 ¢ 30 min : 1L, HPLC (0 2)
8 ¢g , H; 121.5°C 0.1 MPa 20 2 5
min) , 170 r/mn 29C 48 h 12
1.2.2 HEEMY H] % 3
, 30mn 47T, 10 000 r/min
20mn
_ 6
, 4 °C 10000 r/mn 20 mn, U H
30 kD , 2 6 10 14 18 2 26
B t/min
: —40C 12h a2 R (4. 562 min) ;2— BEAK6-Z BAR (6. 537 min);
, 4C 3— L (7.443 min) ; 4—7 % ¥ (8.328 min) ; S—FE M (11.493
min) ;6—RER =¥ (19. 806 min)
1.2.3 HLEGEG EAY X B 1 REPREE HPLC frdE ik
40 °C _ pH = Fig.1 HPLC of the mixed standard sample
6.6 , 1 Bmol g-6-a
4
1.24 REHE &4 t
s gb-a 2mL
100 C 10mn
2 5 6
3
125 #ils S5k J@UL N ’
6 10 14 18 22

: Waters 1525 Bnary HPLC pump
W aters 2424 ELS Detector

: W aters Carbohydrate
(4. 6mm % 250 mm ), V(

)V )=
75.25 1.0mL/m n 15 B, 30 C,
40m n s6-a
: HPLC
1

g6-a s-6-a

2 26 30 34 38

t/min

1—H 2 8E-6-7, BR S (4. 562 min) ;2—REWHF-6-Z, BRE (6. 537 min) ;
3—5 (7.443 min) ; 4—%j %5 %5 (8. 328 min) ; S—RE M (11.493
min) ;6—RESE =45 (19. 806 min) ;7—R =4 (34. 633 min)
E2 RfEHE& HPLC B
Fig.2 HPLC of the reacted sample

B

4.562 min, 2 -6-
6.537mn, 3



- 36 ¥ @t T FNE CHEM ICALS 27
7.443 m 4 8.328 ,m(g6-a)m(s)=1:3
min 5 11.493min 6 14.50% 7]

19. 806 m n
, 2 1~6 14
1 1~ 6 )
6- - % gl \ o
gt / [
N '6' ;é o
, Em- \\\
-6- i
) ol

/G—F—F(E'J}t%)

G-F + 6-G B"JZAEZLEEE\

6-G-F [ ZFRER (B #59)

2.2
H=6.6m(gb-a)ym(s)= 13
1.5¢g/L40°TC ,
. gba ,
3 12~ 48 h , g-6-a
48h , g
6-a ,
60 h ,
48 h
18
16} I~ ——

g-6-affI B IR B AL /%
S

0 12 24 36

3

48 60 72 84 96 108
t/h

Fig 3 Effect of reaction tine on the reactin

2.3 pH
48 hm (g-6-a)m(s) = 1.3
1.5 g/l 40 C , pH
) 4 pH
, g6-a pH
=6.2 , gbra 13. 14%
2.4
H=26.6 1.5 g/l 40
C 48 h ,
, 5
( s 2=6-a ), g6-a

g-6-affI BEIRFEALE /%

Fi

2.5

4.6 5.0 5.4 58 6.2 6.6 7.0 7.4
pH

E 4  pH Xf NN
Fig.4 Effect of pH on the reaction

6

41 oY .

2 \

0 b

8tk

6}

41

2| D

0 d 1 L 1 1 1 1

0.0 0.5 1.0 1.5 20 25 3.0 35

m(g-6-a)/m(s)

(ISR 75§ 4 raaiE 2]

g.5 Effect of the mass ratio of reactants on the reaction
fH=6.6m (g6-a)ym(s) =13
40 C 48 h R
, 6
25

20r o. u/\u
o—" —0
/

x
§ 154 s
&
%
# 101
£
T
o
do S5t
0 1 1 1 1 1 1 X 1 1 1
00 05 10 15 20 25 30 35 40 45 50 55
BRI E/(g/L)
6
Fig 6 Effect ofmass concentratibn of enzyn e on the reaction
, 0.5
w13 giluse, glora 3



; ’ -6 . 237
3~ 5¢g/LL , gb-a , -6-
—
4.0 ¢/ . 12
L , g6a 20. 8% -6-
2.6 - ,
H=06.2m(gba)m(s)=13 ,
48 h 2.5 g/l ,
s 7
50 C , , g6-a ’
[1] PhilipJ S Sucrwseakyl4 6 orthoacylhted P]. US 4889928, 1989
’ - 03- 13
; 50 C ’ g-6-a [2] Khan R A, Sm ith K Peler A Process for the preparation of
10% suctose-6 esters| P|. US 5440026, 1995— 08— 08.
[3] Navia Juan L. Process br synthesizing sucrose derivatives by
45~ 50 C 50 C regbsekctive reaction[ P]. US 4950746, 1990- 08- 2I.
2
[4] DuffR B FamerV C. Identification of 6O- acetyFO-
30
glicopyranose n Bacillus megataium culures synthess of 6-0-
25t acety }D- glicopyranose and 60- acetyFD-galacotpyranose [ ] ].
;?:20 Bodhen, 1958 70 515- 520
é — [5] DuffR BWeblkyD M. M etabolisn of 6:0- acetyFD-glu copyranose
&
%15k and other m onacetytsugars by strains of Bacillus m eg ateriam  and
g other soil organisn|[ J]. Biochem, 1958, 70: 520- 528.
S 10 00— o —o0
@ [6] Rathbone Hadking Cheethan, et al Novel fuctosy kransferase,
50
Sk process br the preparation of frucotsy I disaccharides and a novel
0 ) . ) ) ) L o habsucrose[ P]. EP 0130054B1, 1990- 03- 07.
25 30 35 40 45 50 55 60 65 70 [7] _
oc ’ > ,
[J]. , 2002, 8(3): 7-9, 16
7 [8] Norio Shim i Purification and charcterization of 6° -
Fig 7 Effect of reactbn tan perature on the reaction fu ctosy Iransferase  fran  the 1ots of asparagus ( Asparagus
dfeinalisL ) [ J]. CatbohydrRes 1981 96 281- 292
[9] Noro Shim i Purification and characterzation of 1"-
3 fu ctosy fransferase  fran  the 1mots of asparagus ( Asparagus
dfcinalis L ) [ J]. CathohydrRes 1982 99 157- 169
’ [10] Norio Shim j H ioki Kide Shuhachi K iriyama Purification and
properties of sucrose sucrose 17-B-fructofii ranosidase i onion
" ﬂ_l " seed s[ J]. Phytodhamistry, 1985 24(4): 695—- 698.
ania ocing W an ang Jian et al Purification an
48 [11] L L'H » W ang Zhang Jiang Bo L Purif d
2
h 4.0 g/L lj{ - 62m ( g‘6-a) partial characterization of fructosyltran sferase and invertase fran
. Aspergillus niger AS0023[ J]. J Biotechno] 2000, 81 73— &
m(s) = 1.3 50 C, g6-a . y , .
[12] Sacha A F T vanH ijum, Kees Bonting Marc J E C van der
26.69%% Maare] et al Purification of a novel frucosyliransferase fran
(A$ Oryzae) La ctobacillus rewieri strain 121 and characterization of the levan
(8= 13] produced] J]. FEMSM b lLett 2001, 205 323 - 328
[13] IrajGhazi Luck Femander Arroja Hunbero GarcirA rellana et
[14] ’ al  Purification  and  kmetic  characterization  of a
’ ? fru ctosyltransferase fran Aspergillus aavleatus| J]. J Biotechnol
’ 2007, 128 204- 211
) ) [14]  Jun Y oshkava Seigo Amachj H tofun i Shinoyang et al

P roduction of fructooligosaccharides by crude enzym e p reparations
of B-frucofuranosidase fran Aureobasidiom pullulans [ J 1.
B otechnol Lett 2008 30: 535- 539



