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Increasing Purity of Fructo-oligosaccharides Mixture with Yeast
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Abstract: A sugar mixture containing 55% [ructo-oligosaccharides (FOS) could be produced with a
fructosyltransferase (FTS} which was extracted from Aspergillus niger AS0023. However, the mix-
ture contains 30% glucese which was an unwanted by-product. High-purity fructo-oligosaccharides
can be prepared by consuming glucose with a yeast, A strain of low invertase-activity yeast, SK 2.
003, was screened out and added to FOS, By incubating at 30 T, 250 r/min for 24 h, 80.24% of

FOS was obtained.
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1 HMHE5FE

1.1 EREE
1.1.1 B4 8 %% Pichia KERHE, ®5H SK
2.001% SK 2.008, HfEZ LB S EEEH.
1.1.2 #E%
1) SEESHE 12 Bx FHH, FIE 15 ¢/L.
2) BREEEIERE(g/L) WHE 30, B
15, B £ ¥ 10, MpSO, » TH;O 2, NapyHPO, 2, pH
6.5.
1.1.3 £d@8M/EE8 ILHREERHeA~
i, R E R 58.6% .

1.1.4 #HF FHERASEES D ESeid ik
.
1.2 H&

1.2.1 S#2ERAEH BE-NP{EFHTTES
30 mL HERERIZ IR 250 mL. = iR, F 210
/o HYG-T AR ERAERKE, LiEF
EoakENREEE H).30 CRETRES
# 72 h.

1.2.2 2#HERLREFGRX

DEYRRZE. &3 3 HERET 2 000 t/min
TE 10 min, HEGKEBREE, F 105 CHTF
ZEE, OFMAE, IESHETE.

DFEXBRE HEFEBEET 2 000 /min
B 10 min, BAFEFR T RAHR T EHEEFH
B(HR wo ) AR, B (w,), T 105 CTHT
BEE, EFRE(w,).

ﬂﬁﬁﬁm$=gf3$

wy T Wy
1.2.3 ERBEFE 3,5-"HEKGRILE
HE(DNS #3)1,
1.2.4 EEFHALEELNT HERBEDR1¢T
Pk, IR 2 mL RAED S, MEERAGHK
BE(5 min), KIEEBFE 10 mL FBEABLE. BO

BB, T 36 TRIB 15 min 5. B 2 ml. i§
WEH 1 mL EECGRE 38% )8 1 mL pH 4.6 1985
BB £ 1, 36 T ARG IR 10 min. MW 0.5 mL
1 mol/L NaOH # |5 I, B DNS 3 E A it
B BEEEL NES M ER 1 pmol & HUE
(FEME T R 1 AL
1.2.5 a4 FUHP G E SR
FEES SR SHSFBERUTHERNE HPLC
K Waters209 £ ¥, F 4 R401 775 22 37 J6 K ) 2% A1
M740 B L E 2 G ¥ H 4 E. Merck 2 Al
LiChrosorb 3.9 mm X 150 mm S ZE &, H¥ 4 F
5 pm; WETHE 0 20 K (PRBR B ) = 75025, HOBUR
A 1 mL/min; BE R 25 T #ERENS L. BR
BRI RRELRABY N 5%, 20.45
AR IR T
1.2.6 25 4L REIHAARERSE

1) #¥17 LR RER TSR, AWK 13
LEFHE SXEE KBRS EEN 17 L, £ 30
T.250 /min 0.4 m*/h SR EEAEE, 28
SEREWERERES.

2) Bl 17 L S0 20 ¥ B R R T
25 L KEER, 1% 2 o/ BHEMABSEHE, 2 30
T .250 r/min. 0.3 m*/h M AL 30 b, B HPLC
Sy O R R
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2.1 ERAHEINBENFE

BUETHSE SRR LREL EE
B KRR ENEE B ATHRERER
TIEE LR A, O R R BRI B
RAEFREI KR —.

A3 BI%E 8 PRI (R AREE 0 HL AR B R
HREALEL

#1 RENSEEEREHE

Tab.1 Invertase activities of stored yeasts

MEHS BALBE/ (U/mL R B
SK2.001 0.0901
SK2.002 0.0781
SK2. 003 0.0305
SK2.004 0.0570
SK2.005 0.0297
SK2.006 0.1174
SK2.007 0.3811
SK2.008 0.3164

SEREM, SK2.003 K& SK2.005 8% (LB F 1
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Bk,

BatilkER 71 4% MEREETE Y 8%
BEEEHBRELEBY N 20%, B 25 mL oA
250 mL = FE#R, S BIATA 1 g SK2.003 B SK
2 005TEBERE, SRISF 30 T, 210 o/min FIEER Y
8 h, #Fj HPL.C M ZE =8 h & R S 5.
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Tab.2 Sugar composition after yeast fermentation %

=# O nlE REE

27.92 12.50 36.46 20.83 2.29 58.58

e WEE Ee

R
SK2.003 18.11 14.70 39.87 23.47 3.85 67.19

SK2.005 20.81 15.80 38.30 22.33 2.76 63.39

EEERREAERSE RN AR TS A

M 1,2 TR B, SK2.003 $24b B 15 4% & Be
it SK2.005 &, (B EBH B MR SK2. 005
0, B, E LG IRE TR SK2.003 fE AT RS
.

2.2 SK2.003 BE3EE ettt

HFBERSBE AR, FEASRESER
BLERERASMBE R RE, SUH AEER,
RESE 4 A RIETY SR 3% 86 R 69 1 R BB £ 4 b
BAEM R, Tl ARERNERREIREM
EOME AR O T EETESH LB
F, R BENES RN, RAMEE A B
W, HA ARy ERET.
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Tab.3 Factor levels

A B C D
WX wam  mw

s s R/

Hit/{e/L) {g/L) (g/L) mlL
1 60 g;%i 6 30
2 50 ﬁgggs 2.5 a0

E4 RRAEMABER
Tab.4 Experiment plans and results

D it/ (e/1)

Hy
22
S
o
a

1 1 1 1 L 12.88
2 1 2 2 2 11.19
3 1 3 k] 3 14.14
4 2 1 2 k] 10.36
5 2 2 3 1 12.38
6 2 3 1 2 11.19
7 3 1 k] 2 10.67
8 k] 2 1 3 10.26
9 3 3 2 1 9.27
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Fig.1 The relationship of indexes and factors
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HEERIREEEGERNE R A>C—~
D—+B;TEMH L EHRMHR: A B,C3Ds.

FRERR R EN, FLREEN, BEMNE
R KRR SIS RNR, AESEEE
SEAREWERARNEREER FEL, Rk
TR WHEE %, BESE 1.5%, B8
H1.0%, FHER 30 mL.
2.3 ERSFUHHEEHERERE

BEER T 4% B RERBEE20%, 4%
F 250 mE Z AP, B 25 ml, %2 o/g B
B 8T 25 mL $EHP, F 30 T, 210 v/min &
A 24 h, BF 3 000 r/min T &L 15 min, B
LB HPLC AT R, SR LR S

*s RREASEASSE(TE)
Tab.5 Fos contents [dry base)

N R/ %
WEE . 4.00

. 15.76
BREE 43.90
FESR U 31.22
RO 5.12

BEERE 80.24

2.4 B LABBEFBREEEAERRRRE

2. 2 RPN BER TR ERE 28
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Fig.2 The growth profile of yeast
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Tab.6 FOS content after incubation in 25 L tank (dry base)

HO# i/ %
W 1.03

i34 18.80
BRIE 47.73
TS O 28.55
MR 3.90

fsfid E 5 80.17

25 L % B CE SRR,  ) B RE B Y R
B, TV 76 R T 2R 4 I T SR U 5 2 1 £
T BB B S AL BB R BT, A BT T 80%,
I B TR, B e M T S
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B UGV B T B o AT I 88 B, D
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B PR B T G T R SR, B A
PRk R R B (5% ) P B R R A BE, BT
o 2 23 S R BB B AT PR S B, A
e HE R ARG, I 4 R UL R R M
vk MR, VEOR By O R R A A B
0, B A RARLR . F T A % R B S, R
B 7 £ A R S BT R e, B R
B 1 16 B 7 R 0 S, T N R R
5 B R B 7 2k R B B, 7 4E IR U SR S B O A
o RS R AR TS BB 80% MR EHE, |
S E TR R, R S HE S BT B
& UNMESFEET oo B Em.

(1] REmES. BRaEyhPiM]. T RFEF WA, 1987
[ 2 ] HIDAKA H. Fructooligosaccharides, a newly developed focd material for health[J]. Kagaku to Seibuisu, 1983, 21:2%1—

293.

(3] AREE, FOAE. FIAMSE RN SEEED] Bio Industry, 1984, 1:5~13.

(FHF 452 )



(B4 % 448 71)

[ 4] SPIEGEL J E, ROSE R, KARABELL P, et a/. Safety and benefits of fructooligosaccharides as food ingredients[J]. Food
Technol, 1994, (1).:85~89.

[51L'HOCINE L, L%, EH. DEEAFRAEREREHR]. £RFE, 1997, 18(9).24-27.

[ 6 1 MIYAKE T, SAKEI S, SHIBUYA T. Process for producing high-pitrity cligoglcosylfructosides[ P]. GB 2156820, 1985-01-
23.

(7] LEFSoE, URE . ¥R RIR R 5 3k [P1. TP 07-31492, 1995-02-03,

[ 8] ODAY, OUCHI K. Construction of a sucrose-fermenting bakers' yeast incapable of hydrolysing fructooligosaccharides{J}. En-
zyme Microb Technol, 1991, 13:495~-493.

[ 919K, B, TS BARERAENIHI]. FEE RN, 1999, (3): 1~6.

[10] ERAEEMEEMNTER. AHLETHRESIM] AL, BHHH LM, 1979.

[11] D. R. WEF #8%, R 1-8E BB EP2(M]. LS. FEXEHIR], 1986.

[12] EHe, FERF TUIEHrRERFRIM] LR, PRETEHE, 1994,

(13] H. J. 3%, M. W. R$,E. M. BSEMERIM). #HE.MENEFEHEE, 1984

(FrEms. F45m)




