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Study on Fermentation Conditions for the Production of Fructosyltransferase
and Transfructosylation from Aspergillus niger

WANG Li-mei, ZHOU Hui-ming
{School of Food Science and Technology, Southern Yangtze University, Wuxi 214036, China)

Abstract; The optimal conditions for {ructosyltransferase production from Aspergillus sp. were
investigated. The initial concentration of sucrose was 15~18 g/dL. Yeast extract was the best
nitrogen source, K, HPO, was effective in increasing enzyme production, The enzyme activity
was increased 30% by addition of 0. 2 g/dl. of CMC in the medium. The highest
fructosyltrnsferase activity was 30, 42 U/mL at pH 5. 5 and 30 ‘C. Fructooligosaccharides was

55.8% of the total produets,

Key words; fructosyltransferase; transfructosylation;enzyme activity; biomass

fRERER SRR 1~3 R 52,1
BESTIRMHER. KERERA WM E. 8
W M BE AN IR R S E
B, ErENATES . AEMESTL, E—
FEEMNRBEFEMRL,

IR S0 R R 5% 6 o o R L R K R
FERBEXBARESTHRBRECHEL
MamRR. REHALEERNNBAREREESE
(FTase,EC2. 4. 1. 9) A p-D-BX I R 45 B¢ (FFase,

P4 B 1 - 2005-04-25;  $%[E] B 3 :2005-06-10,
B&W T L4 F 5 iR H (2001BAS01A18).

EC3.2.1.26). BiRE. RHESREEREHR
AR EEANE B E (Aspergillus niger) K
B & (Aspergillus oryzae) W HE B E (Aureobas-
idium pullulans) . ¥ #F 8§ (Arthrobacter sp. ) M
&0 RAYHMAEZE s TEEE KRS
B.FBT-#HEFEREEEBBRARER INLS,
METHERERTHAROEBAF FMHEREREE
AT T oS,

feE R TLMAL) o, HREEA BB EE WL A HE



#2H

F2AEF —HBERENSEO LS REREL SR 53
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1.1 SRR

1.1.1 2 E#H FER=¥.Sigma Co,Ltd P=f;
BERELE . FEEREREARNERATES.
1.1.2 &% B (Aspergillus sp)IN19, 4EH B
EXWERBERE.

113 kA

D) @it TR EHURERE.

2) FFEEHE . NaNO, 2 g. K, HPO, 1 g,KCl
0.5 g,MgS0,.7H,00. 5 g,FeS0, 0. 01 g, FEH 30
g,7k 1006 mL,pH H &4,

3) RIS, BEHE 150 g, BEEEE 15 g,k 1
000 mL ,pH {H B £.

4) Fﬁﬁ%% %ﬁ 150 g, gﬁﬁ 10 g,

NaNO,5 g , K, HPO,1 g,MgS0, » 7H,Q 0.5 g,
KCl0.5g, CMC 2 g,7k 1 000 mL,pH {4 5.5,
1.2 RWHE
L2.1 RERAHE HAXHEEHESRKEHER
TFUT AVHRTHREE 107/mL, HE/HF 40 mL
BREW BRMEHRS B 10%,28 CTREEH 72
h ARG OO, BAEEERS s. &3 s,
BeWE MR 20 min, 8 000X g BRSO, FIHE N
T .
12,2 BEAHHME BHEYHEBOREEK S
mL 5 25% R BE S 8 (A pH 5. 0,0.1 mol/L B
B-TEREShEEE)2 L BEE485.45CTF
B§f# 1h, 100 CHB 15 min RERENY, B
REEEMEELN EMALE S AER LMW
HHEOGOMEERMP SR ERTATEEELIR
A R (PSR RE(F)HR,

F=R—G

F'=G—F=2G—R

TEARR R4 T o RN A 2% 55 56 V0 A0 20008 8 W 1
AR EEREHT LIS 1 pmol R4
MRy - MR ERE RN,

1.2.3 #&ME LFRERACHEKGR
(DNS) &, B4R I A A fb g k.

1.2.4 ##EW HRERHENBARATHEE
E ¥, ® B ALUGRAM SIL G/UVy, B B #
(MADCHEREY-NAGEL Co,Ltd), BHFHIHFET
B mE : KRN G6:4: 3L, BFER. B0
H0.5% o« HMZ A

1.2.5 HPLC &4 GE{(h%EHE Waters 47
600 B AR 6B, 65354 % Hypersil NHZ &

(250 mmX4. 6 mm), FHRPNE 5 pm, HEEHE
0C.MBABHIE SHHZE RE
1 mL/min, Waters2410 IR ZH RN E. B
YRR R 0. 45 pm MM FLIBIE L IE.
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WAFEEEE RO FRE R, E/HEN 10°
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EREEREAE N, AR RSN EARE
YERHE LAY YEERERE AT 15 g/dL
B REHE RS S KA. LR R R
WEEHN O g/dL i, BB A RADEE.RE
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Fig, 1 Effects of initial concentration of carbon source
on FTase production and biomass from Asper-
gillus sp,
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Tab. 1 Effects of various nitrogens on FTase production and
biomass from Aspergillus sp.

R A EIE/ % S4 R/ (mg/mL)
BERR 108. 35 14.76
HAK 88. 80 15. 20
XEEHA 67. 40 11. 15
R¥E 15. 96 8. 80
(NH, ): SO, 50. 10 20. 55
NH, NO, 62.63 14. 60




54 £ &

E 4 4 # KX 4 R

Fa5 A

2.3 2ABETHERSHHY A EEMIER
HpABImA 0 SKKHEREF UANMERET
B E A R W EERE T3 INL REES
MEEHREEERYEWR, SRR 2, AR 2
W AEH, HFEFRN K HPO, W REH B M
FEi R B B AR S FE A, Jung™ 3R 7K K, HPO, 8
AR Aureo— basidium pullulans ¥ FEFE A
7=tk B A K, HPO, 2 — i 42 nh 050 , BE 95 2 45 45
Frk pH {HIE 2, WA A TREYE KA, T
MeSO M ETHMRM BB, BAERLES, K
fiit MgSO, 3 RAFF B B EIE h B mA K. CuSO,
M FeSO, X B H AR R H B MM IE 0 RA M%)
fEA.
£2 TRCREFHREMEDRAMET

Tab. 2 Effects of various cations on FTase production and bi-

omass from Aspergilius sp.

ERET AHEES % H ik / (mg/mL)
FMEBET 100 12.07
MgS0, « 7H,0 101, 50 12. 25
CuSO, * 5H,0 0 5.60
MnSO, « H,0 28.07 15. 50
FeSO, » TH, 0 2.58 12. 90
K: HPO, 118. 01 16. 10
KcCl 87,29 15, 25
CaCl, 24.17 13.55
ZnS0, + TH,0 31.70 9. 00
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Tah.3 Effects of various additives on FTase production and

biomass from Aspergilius sp.

wh WXTRES/ %

&’/% ptiE-80 EDTA EZH®  CMC
0 - 100 100 100 100
0.1 95. 61 26. 75 98.12 115.18
0.2 46.78 12. 34 102,28  131.20
0.5 — — 65. 48 133.17

2.1.5 s pHESAAR BAEKSE " F
0.1 mol/L HCI & 0. 1 mol/L NaOH &% % 8
EHEMWG pH E, BREHR 3 4, WEFH pH

Ex e ERM-BER. SR LE 2. AE 2
HLIE S, pH EX ey E MM E W EKER
MK, EMERGT . ERKSBE DRSS ML
PR EBEW; MBRAET (pH 5~6), HHEibk
FEEBRE S B BBV M oH N 5. 5, B K
R R, &Y B BRE  pHEKXT 6.5, %)
BB TR, Bk K Z B .
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Fig, 2 Effects of initial pH on FTase production and bi-

omass from Aspergiilus sp.
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B P AL & BRI BE TR &M TN 24
hFiR ERBPREREEE AT HARMES b
BEEBHEAMG0.42 U/ml)  REFHREET
MR 24 h AR ERZE . REoRELER. 720G
HAFBRERLRRSE.E 144 h EEEYRBLRA.
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Fig.3 The curve of growth and FTase production from
Aspergillus sp.
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fERANM T ARBEREHI BB REEBE
MAFRMMEYEKNER, SREWH, BENS
RBWHEN 15~18 g/dL, BBE N AEAHT S
B R I Y A P, R SR B PR A0 MgSO, Fp
. . . . . . . K, HPO, T RL{E# AR B AR ™ &, T CuSO, #1
2 46 wm“,min o1z 14 FeSO, XBEE MEER. EHAMEHRELT,.R
B4 SEE40 BPLC Bil BB RS I BR5 B 30. 42 U/ mL, HPLC £HiF
Fig. 4 HPLC spectrum of transfroctosylation preduct by %ﬂﬂr%%ﬁ%mEEF%ﬁﬁiﬁz%,;ﬁ%Eﬁ

FTase from Aspergiilus sp. MECREE, EEREW 55.8%.
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