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Biotransformation by Aspergillus niger CGMCC No. 6640
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Abstract: Fructooligosaccharides (FOS) have receivedparticular interest because of their excellent biological and functional properties for

using as aprebiotic compound. The strain Aspergillus niger CGMCCINo. 6640 with independent intellectual property rights was found capable
of producing FOS using sucrose & the substrate. To produce FOS using free-whole-cell biotransformation by A niger 6640, the effects of

production parameters on the bictransformation of sucrose were investigated by HPLC with the column of Rezex RCM-Monosaccharife Cat.

The catalysate concentration of the Nystose (or 1F-Fructofuranosylnystose), kestose, sucrose, glucose and fructose were simultaneously detected,

and their retention time was 8.403 min, 8:853 min, 9.705 min, 11.473 min and 14.683 min, respectively. The free-whole-cell concentration and

substrate concentration positively affected the maximum FOS yield. However CaCl, concentration negatively affected the FOS yield. The

free-whole-cell concentration, the initial reaction pH, the temperature for catalysis, biotransformation time and sucrose concentration were 60
gL, 7.0, 33 'C; 40 h and 600 g/L, respectively. Under the optimal conditions were a follows, the FOS contents reached 314.60 g/L. In

summary, the free-whole-cell biocatalyst of A. niger 6640 can effectively produce FOS indicatinga potential for industrial production.
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Fig.1. HPLC profile of 1-Kestose, Nystose,
1F-Fructofuranosylnystose, sucrose, glucose and fructose

catalyzed by free-whole-cell of A. niger 6640
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Fig.2 Effect of biocatalyst concentrationon the content of FOS
catalyzed by free-whole-cell of A. niger 6640
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Fig.3 Effect of the initial reaction pH on the content of FOS
catalyzed by free-whole-cell of A. niger 6640
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FOS catalyzed by free-whole-cell of A. niger 6640
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Fig.5 Effect of CaCl.concentration on the content of FOS
catalyzed by free-whole-cell of A. niger 6640
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b A R S VR TR, A RER =R itk
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&, AR AR F AT T £
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Fig.6 Effect of reaction temperature on the content of FOS

catalyzed by free-whole-cell of A. niger 6640
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Fig.7 Effect of reactiontime onthe contentof FOS catalyzed by
free-whole-cell of A. niger 6640
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SRR, 40 h [N 5 FOS & s ANMUA B &,
T ELRESRE =, TR RO, 7SR OB 1 A s
R WEIF IS RIS 24 h 5, FOS & &A%
i, ATRERIJEER A A4 AEP itk DT 460K FOS 7K
Fi ERRERE OGN, SRS SRS RERE KA . DRI,
A Y ) I HE R R TG 7, oAt ORIk T
GG T FOS & & ADVF N, ZJRTEBIER 17t E
MO, AguRR AR M Re SR ag,  BTRATE
36 hJ5 FOS &Mk Iem, XA Shin SEAK
R4 Ry,

Wik FIR BRI A, AR AL niger 6640 441 i

A= W e Ak S50 00 S A Ui AR L VR 2R 60
g/L, RIAILE pH 7.0, KPR EE 600 g/L, A E#RT[A]
40 h, [V FE 33 CH, TEIZRMF T FOS & &
N 314.60 g/L, HFiHE RS EWMR 1 Pos. TEE
FhrifE GBT 23528-2009 H ELR i 45 FOS HH45 &
HAT 70 %, FOS WM& b5 50% 0L F. AHF
Ji FOS P24 h 4 (15 &5 66.67%, H13 1 0] A1,
FEMI FOS & 54 51.11%. BT F¥i/h T
70%, 5 2ot 20 Wk J5 5 T I B B bR T
VIR R

x1ARBRFHT A niger 6640 THEMFE AT FER=E, HRUME-TE. =E. AERENRESE

Table 1 The contentof 1-Kestose, Nystose, 1F-Fructofuranosylnystose, sucrose, glucose and fructose catalyzed by free-whole-cell of A.

niger 6640 under the optimal reaction conditions

R AAR-VIAE

ER=AE

A (1-FOS-Nystose)  (1-Kestose) B WEAE RHE EFOS  ESGF
A% /(gL) 134.30 180.30 11610 16420 20.60 314.60  300.90
a3t B 5 Hi% 21.82 29.29 1886  26.88 335 5111 48.89

E: BRI E, AN AR R Gk PE R 2l aE B FOSBPA ER B, Wik, AMEAK T EAE e
¥ SGF BP 4 A%, & S48 AR 4809 Bfn, 17-FOS 462 R A48, Nystose 155 R w42,

3 ZHig

TR A, niger 6640 44T A EL A 45 T SRR
BRI, Sz A2 A VAT A s A &%
Z R AT TR . AL B A Rezex RCM-
Monosaccharife Cat [1 /=0 AV BE [FIHASfE: e =
Yyrb e SR DU (ERESR M) R =L RERE R A
R OB R P o At A e AR R R AR
% FOS F=& A 1E 540 . 1 CaCl, #¢E 5t FOS & &
A A CAREREA RRY), 444u iyt
FIHEE N 60 gll, [ NG pH oA 7.0, SR EN 600
o/L, KMVEHEN40h, PR 33 CHf, FOS
gt & Behe =N 314.60+9.56 g/L, MK EH A
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PR T U W L B R T A - PR SRR B R K i
(10 1) 75, ke 1R R I 5 A OR AR In) /L, 3 ik T FOS
(5 AR s ok, RS SRR i, R
W EMTII 5% FRUKEERR KT A, niger 6640 1 B-k
IR SRS S Bl A THR AR Bl VE R BT, A FOS 1)
Tk Ak A= 77 B8 Hefit

BB K

[1] Cuskin F, Flint J E, Gloster T M, e al. How nature can
exploit nonspecific caalytic and carbohydrate binding

1972

modules to.create enzymatic specificity [J]. Proceedings of
the. National Academy of Sciences, 2012, 109(51):
20889-20894

[2] R, TR 2 I, A — R (Y DhAE RS - 2R
ISR 2 FLAE P i P) £ i 100, 1998,3:14-16
Liu D M, Yu S J, Li G J, et al. A New Type Functional
Oligosaccharides-Fructo-oligosaccharides and ways of
Production [J]. Food Industries, 1998, 3: 14-16

[3] PereiraD I,Gibson G R. Effect of consumption of probiotics
and prebictics on serum lipid levels in humans [J]. Critical
Reviews in Biochemistry and Biochemistry and Molecular
Biology, 2002, 37(4): 259- 281

[4] Bornet F R, Brouns F Immune-simulating and gut
health-promoting  properties  of  short-chain  fructo-
oligosaccharides [J]. Nutrition Review, 2002, 60(10): 326-
334

[5] % eI, AR MRE, S TOWE S B OR FFR R H K L2z 4
P[] B B R, 2009,25(8):964-966
Liang Y, PanZ G, Cui B Q, ¢t al. Application Status and Safety
of Sweeteners in Sugar-free Foods [J]. Modem Food Science
and Technology, 2009, 25(8): 964-966

[6] Takako H, Toru W, Sumire I, e al. Synthesis of
b-D-fructofurancsy I{2— 1)-2-acetamido-2-deoxy -a-D-gluco
pyrancside (N-acety Isucrosamine) using B-fructofuranosidase
-containing Aspergillus oryzae mycelia as a whole-cell



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.8

[7]

(8]

9]

catalyst [J]. Carbohydrate Research, 2012, 353: 27-32

Ning Y W, Wang J P, Chen J, et al. Production of
neo-fructooligosaccharides using free-whole-cell
biotransformation by Xanthophyllomyces dendrorhous [J].
Bioresource Technology, 2010, 101: 7472-7478

TR, 2 T X T A A T R A B A L A )
B S AL A 7 v R IR SRR 0] T B AR A2 WA S
2000,21(6):286-288

Gao F,Qin K L,Zhao Y X, et al. Production of High-content
Fructooligosaccharides with Immobilized Aspergillus Niger
and Glucose Isomerase [J]. Chinese Journal of Biochemical
Pharmaceutics, 2000, 21(6): 286-288

Chen J, Chen X M, Xu X M, e al. Biochemical

[10]

[11]

characterization of an intracellular 6G-fructofuranosidase
from Xanthophyllomyces dendrorhous and its use in
production of neo-fructooligosaccharides(neo-FOSs) [J].
Bioresource Technology, 2011, 102: 1715-1721

VLU, BB, T8 R LA e A A7 i IR SRR R
[0]. it 5 R R0, 1996,1:1-6

Jian B, Wang Z, Ding X L. Production of High-purity
Fructo-oligosaccharides with Co-immoblized Aspergillus
Niger and Enzyme [J]. Food and Fermentation Industris,
1996,1:1-6

Shin H T, Baig S Y, kee S W, & al. Production of
fructo-oligosaccharides from -molasses by Aureobasidium
pullulans cells [J]- Bioresource Technology, 2004,93: 59-62

1973



