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Separation and purification of neokestose produced
by sucrose biotransformation
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Center, Guangzhou 510006, China)

Abstract: This study aim to investigate the separation and purification of neokestoe produced by sucrose
biotransformation for producing neokestose. First, Pichia pastoris was used to remove the fructose and glucose
of the syrup and the effects of cell concentration of Pichia pastoris and fermentation time on the purity of
neokestose were investigated. Then,the neokestoe syrup was further purified using Bio—Gel P-2 and the
effects of sampling amount and flow rate on the purity and recovery of neokestose were researched. The
results showed that the purity of neokestose increased from 10.92% to 19.39% when the cell concentration and
reaction time were 60 g/L and 10 h,respectively. Under the optimized conditions of a flow rate of 0.1 mL/min
and a sampling amount of 0.5 mL,the purity of neokestose improved from 19.39% to 76.68% . This method
could be used for the preparation of neokestose.
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Fig.2 The effect of conversion time on the alcohol content in

the sample at the concentration of Pichia pastoris 60 g/L
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Table 1 The effect of conversion time on the sugar content in the sample at the concentration of Pichia pastoris 20,60, 100 g/L

SRR (h) 5 10 24 k)

AR (g/L) 20 60 100 20 60 100 20 60 100 20 60 100
HAE 41.58:0.89 23.01+141 9.68+0.51 35.09+1.89 0 0 10.94:068 0 0 0432021 0 0

o AR 33.0261.03 1721003 0 1734205 0 0 0 0 0 0 0 0

(o) HERE 89.8145.89 84.29+0.54 75.58+2.40 90.73+1.40 81.45+325 77.0245.10 90.75+2.19 80.79£2.49 73.53£1.29 86.90+3.05 82.67+2.11 74.70+4.99

BRLERE 24.38+1.07 22.0120.75 20.01:0.08 24.19+0.54 20.44+0.80 20.50+1.16 24.30+1.07 22.05£0.77 19.49+0.32 22.57+1..13 21.56+0.95 20.47+0.72
1-RHEBE 430£0.13  3.66:025 3.34:0.13 4.53:0.10 3.54:0.09 3.79:020 4.54:0.06 3.92¢0.16 3.15:0.19 421011 3.59:0.13 3.59:0.13
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Fig.3 The typical chromatogram of sugar solution by Bio-Gel P-2
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Table 2 The effect of sampling amount on purity and recovery

of neokestose

R BrRHERE BELE b T

(mL) (Rl (%) 4li % (%) 4l % (%)
0.5 76.70+0.75 74.6622.07 97.48+0.03
0.75 73.40+0.57 75.80+0.79 98.72+0.19
1 68.73+1.70 75.39+5.16 99.56+0.03
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Table 3 The effect of flow rate on purity and recovery

of neokestose

VO WFNOBE  WROR R

(mL/min) [l R (%) 4R (%) 2% (%)
0.1 97.83+2.42 76.68+0.65 99.22+0.03
0.2 76.70+1.98 74.66+0.65 97.48+0.03
0.3 71.50+2.19 76.14+2.22 99.52+0.02
0.4 69.57+3.16 73.60+0.33 97.53+0.27
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0.1 mL/min b}, 5B RFHECRE ) (0] i 2235 97.83% , B Tt
SEUPE RO RE HE —O0E i 4l 5 53 31 A 76.68 % F199.22% , 4
TR BN £]0.2 mIL/minl, FiREHIRE FIKCR 597.83%
FRAR 22 76.70% o 32E— 20 B hnimiddt Rk 5 3k — 20 R %,
TR R 2l S AR AN K . 5625 18 4l B2 R Ak
2, PP IALE 0.1 mL/min.
3 #Hit

B e B s P R R R A 8 P R SRR AT B
iR B SR ME 1 2l B2, A ids in& 28 60 ¢/L,
Kb BRI E] 25 10 h, Ab B S R R EObE 265 1 10.92%
P #19.39% . Bio—Gel P=21] JT] 135 B} B 11 2>
Baifh, e AN GIEAE IR N 0.5 ml, HiLid N
0.1 mL/min) , FrBHENE 1 [H31597.83% , Fr FBHLKE
285 h76.68%

5% 3k
[1] &k AL, & B, . Rmareh il 5 £ A L m K

FIR[]]. IARFRAES E5,2009(11):2033-2035.

2] ZREA,FH#F, X MFE, 5. 1992 22002F 8 + & & KA

TR AR R4 TAL[]]. P AT B S A & ,2005(5):17-21.

[3] CRE R 25) % 530, & B4 Rm ARG, S A=K £

E 7 25,2010(6): 1.

[4] Organization World Health. The world health report 1998:

Life in the 21st century a vision for all[J]. Organization World

Health, 1998:241.

[5] Kilian S G, Sutherland F C W, Meyer P S, et al. Transport—

limited sucrose utilization and neokestose production by Phaffia

rhodozymalJ]. Biotechnology Letters, 1996, 18(8):975-980.

[6] % T, REEFA, W, i K BB R AE 09 5 o 7). &

5o 5 A AR, 2009(2) :197-200.

(7] R 3k, 5 #3, B P ARRRAEA N ALK S 2 R AR

AT B [)]. IURA A, 2005(4) : 83-87.

[8] Kilian S, Kritzinger S, Rycroft C, et al. The effects of the novel

bifidogenic trisaccharide , neokestose , on the human colonic

microbiota[J]. World Journal of Microbiology and Biotechnology,

2002, 18(7):637-644.

[9] TRy, A PEAR IR B 0 5 3 Lh AL Ao £ 22 5 2 09 AT 5T (D).
(F#%300m)

20155 241 295



J@étﬂ@l’&

Scence and Technology of Food Industry

proteins and gellan gum in acidified gels[J]. Food Hydrocolloids,
2010,24(5):502-511.

[12] KORUS J, WITCZAK T, ZIOBRO R. Linseed ( Linum
usitatissimum 1..) mucilage as a novel structure forming agent in
gluten—free bread[J]. LWT-Food Science and Technology(2015),
doi:10.1016/5.1wt.2015.01.040.

[13] GIBSON G R,PROBERT H M,VAN LOO J,et al. Dietary
modulation of the human colonic microbiota:updating the concept
of prebiotics[]J]. Nutrition Research Reviews, 2004, 17(2):259-
275.

[14] DEV D K,QUENSEL E. Functional properties of linseed
protein products containing different levels of mucilage in selected
food systems|J]. Journal of Food Science, 1989,54(1):183-186.
[15] MRofpde et i, 258, AR NEawmEiERy
BR[N] skl & B Lk ,2004,30(7) : 62-65.

[16] FhMe. To AT ot A 4] o AR KM SUAL R 0 AL e
AH P &L AD]. dFdw Rk K 5,2011.

[17] Fhme A, Sy AT ORI AR 57 3R P 3 o 9 5 R
B[] B eeAtE7,2003,24(11):88-90.

[18] HONG Geun-Pyo,KO Se—Hee,CHOI Mi—Jung,et al. Effect

of glucono—d—lactone and k-—carrageenan combined with high

£ R % e f

pressure treatment on the physico —chemical properties of
restructured pork[J]. Meat Science, 2008, 79(2):236-243.

[19] & wER , KL, kA, Mk 7 X3 o B *F5Fdp 2 b i
Fafl P 69 #a)]. AR AE 3 ,2014,35(4):243-247.

[20] B %3, JLIR 4, 36 A R R R R S R
bk Fo UL ZE M 64 % em )] P B R A2 ,2009,42(3):982-
988.

[21] X%, K EZ R, F. R AT & & B SR %
()] A5 ,2014,35(7):53-57.

[22] ® il B, R, EARL. RE KT XIS H S R
Hea()]. & sFS,2014,35(10):1-5.

[23] & 245, WUR 4F 4 % & s e AR R 1 % v B & 89 BF 2 D).
FR: B K F,2010.

[24] DICKINSON E,MCCEMENTS D J. Advances in food clloids
[M]. Blackic Academic & Professional , 1996:91-99.

[25] ZHAO QIANGZHONG,ZHAO LONGA,JING KONG,et al.
Sodium caseinate/flaxseed gum interactions at oilewater interface:
Effect on protein adsorption and functions in oil —in —water
emulsion[]]. Food Hydrocolloids,2015,43:137-145.

[26] TR B 2. 2 A L i 3 5R 4h AT RS H 1 BE B T R 6 %
s[D]. A-Fe . A FE LAk K 5, 2007.

11111111111 111111111111 1111111111111 1111111111111 1111111111111 111111111 11111 -1 -

(E3E%2917)

bioenergy production from distillers grains using mixed microflora
[J]. International Journal of Hydrogen Energy,2012,20:15547-
15555.

[27] Liu Y Z, Yuan Y C, Chen Z H. On the combustion
mechanism and development of the distillers’ grain—fired boiler
[J]. Applied Thermal Engineering,2002,22:349-353.

[28] GB13022-1991. #4434 Bt fh b 5k 52 50 7 24 [S].

[29] GB1037-1988. A4+ BaAn i A iE R A A E 3o J7 sk —AR K
*[S].

[30] GB/T 5009.44-2003. ] L5 P4 5% 2 4 A/ 69 447 7 [ S).
[31] Tongnuanchan P, Benjakul S, Prodpran T. Physico—chemical
properties, morphology and antioxidant activity of film from fish

skin gelatin incorporated with root essential oils[J]. Journal of

Food Engineering,2013,117:350-360.

[32] Tongnuanchan P, Benjakul S, Prodpran T. Structural,
morphological and thermal behavior characterizations of fish
gelatin film incorporated with basil and citronelia essential oils
as affected by surfactants|J]. Food Hydrocolloids,2014,41:33-43.
[33] Hoque M S,Benjakul S,Prodpran T. Properties of film from
cuttlefish ( Sepia pharaonis ) skin gelatin incorporated with
cinnamon, clove and star anise extracts[J]. Food Hydrocolloids,
2011,25(5):1085-1097.

[34] Ma M H,Liu Q L,Zhang F K. Study on the fresh—keeping
technology of cooling meat production,the fresh-keeping effect
of lysozyme, nisin and Gna solution[J]. Food Science,2002,23:
235-241.

1411111111111 1111111111111 1111111111111 1111111111111 1111111111111 -1 1@ 1@ 111 1]

(E#F2957)

B TR K F,2012:27-51.

[10] Barnett J] A,Payne R W, Yarrow D. Yeasts:Characteristics
and Identification[M]. 3rd ed. New York:Cambridge University
Press,2000:554.

[11] Xu W X, Liang L, Zhu M J. Determination of sugars in
molasses by HPLC following solid—phase extraction[J]. International
Journal of Food Properties,2014,18(3):547-557.

[12] Cheng J R, Zhu M J. A novel anaerobic co—culture system
for bio-hydrogen production from sugarcane bagasse[J]. Bioresource
Technology,2013, 144 :623-631.

[13] Sheu D C,Chang J Y,Wang C Y, et al. Continuous production
of high—purity fructooligosaccharides and ethanol by immobilized
Aspergillus  japonicus and Pichia heimii|]]. Bioprocess and
Biosystem Engineering,2013,36(11) 1745-1751.

300 0155 %243

[14] Yang Y L, Wang J H, Teng D, et al. Preparation of high—
purity fructo —oligosaccharides by Aspergillus japonicas B -
fructofuranosidase and successive cultivation with yeast[J]. Journal
of Agricultural and Food Chemistry,2008,56(8):2805-2809.
[15]Lu L L, Wu J, Song D Y, et al. Purification of
fructooligosaccharides by immobilized yeast cells and identification
of ethyl B—d—fructofuranoside as a novel glycoside formed during
the process|J]. Bioresource Technology,2013,132:365-369.

[16] Li J, Cheong K L, Zhao J, et al. Preparation of inulin—type
fructooligosaccharides using fast protein liquid chromatography

coupled  with refractive index detection[]J]. Journal of

Chromatography A,2013,1308:52-57.
[17] B sbdi, A weth. AW FAE 2 M S5 ZHH KM &
AL Tk AR 2003 55-64.





