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Fig.1 Effect of different aqueous two-phase systems on
partition coefficient (K) of 2,3-butanediol
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Fig.2 Effects of different ethanol and salt concentrations on
partition coefficient (K) and recovery rate (Y) of 2,3-BD
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Fig.3 Effects of ethanol and salt concentrations on partition
coefficient (K) and recovery rate (Y) of acetoin
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Fig.4 Effects of ethanol and salt concentrations on
partition coefficient (K) of glucose

M 4 FTULE W, MR e i, Bl R
(T e, REZETRE IR 20 T AR R N, B 5 T
TR M. YOS IR R EE I 27%F
20%(w) I, HIZTHE )3 L R AR A, A 0.17, X R
83% 1 JEC 4 1 26 0 3 BT AH. 2,31 K A 2 i 1)
Iy BUEREVE RECH 43.5, YRR PIAT R T AR .
VIR BT A AR TR SR, — Tl
AJ LA 15 S8 AR rh R BRI, S 7
Ty 7 TN AR T LA SR AR R I B R
By, B BRRT B A

4 &%

MR P B AR R ) AR, 2 T AR
BRI 2,3-1 RES) B I SUKAHZE IR 2 A LI TR 1R
BeAAZR, X TRUEE LWL AR 20%(w).
LBERIE Ny 2T% (), KR 2,3- 1 B2 70 e 22 4L
HEI A A3 T 7.4 F190.18%, ZABMANI 4 Z 5L
FECR Sy A S T 7.5 F1 89.53%, 2 Bl 1) 43 lic R %
A%, 4 0.7, PUIRIRMGE] T AR, Z L2
PRAETRI ., e RO BRI PN 2,3- T BT
S X3
[1] Garg S K, Jain A. Fermentative Production of 2,3-Butanediol: A

Review [J]. Bioresour. Technol., 1995, 51: 103-1009.

[2] Syu M J. Biological Production of 2,3-Butanediol [J]. Appl. Microbiol.
Biotechnol., 2001, 55: 10-18.

[8]1 Sipefli, H¥, FMNESE, &5 AEWibdr™ 2,3-T /e [ K
9 5% FH AL 5, 2006, 14(15): 15-18.

[4] SRt PMIES:, 5. AR SURH AL 2,3-
T OERA AR T [3]. BN LR, 2006, 4(3):
44-49.

[5] Haren A, Walpole G S. 2,3-Butylene Fermentation by Aerobacter



900 U = B

o 8

Aerogenes [J]. Proc. R. Soc. London, Ser. B, 1906, 77: 399-405.

[6] Yu E K C, Saddler J N. Fed-batch Approach to Production of
2,3-Butanediol by Klebsiella pneumoniae Grown on High Substrate
Concentration [J]. Appl. Environ. Microbiol., 1983, 46: 630—635.

[7] Xiu Z L, Zeng A P. Present State and Perspective of Downstream
Processing of Biologically Produced 1,3-Propanediol and
2,3-Butanediol [J]. Appl. Microbiol. Biotechnol., 2008, 78: 917-926.

[8] Tsao G T. Conversion of Biomass from Agriculture into Useful
Products [R]. USDDE, Contract No. EC-77-S-02-4298, 1978—-07-31.

[91 XU, Edede, FBIWE. B AN B BARLE LW HA T HIN
[3]. B #2244, 2005, 26(2): 49-53.

[10] Z4R, TKE3F, XE. WRE—KHRET G- L REA R A S
B4R [0, Wik, 1997, 25(10): 11431147,

[11] Wang Z H, Zeng Y, Ma H M, et al. Two-phase Aqueous Extraction of
Copper(ll) and Its Application to Speciation Analysis of Serum

Copper [J]. Microchem. J., 1998, 60(2): 143-152.

[12] Wang Z H, Song M, Ma Q L, et al. Two-phase Aqueous Extraction of
Chromium and Its Application to Speciation Analysis of Chromium in
Plasma [J]. Mikrochim. Acta, 2000, 134(1): 95-99.

[13] ZE253, BKHOME, XUR:R 45 SUKAHREIMCH AR F 32 fe ol
TR [3]. RERFHIWTIT5 T, 2006, 18: 647-649.

[14] Kok, NS, WUKAHM R AR AR S R00T5E [3]. thiegy, 2002,
33(8): 702—704.

[15] #EHETF, MG, SRF—/K-BBR L = 0K 3R BV il SRR 11
[J]. #EEALT, 2002, 4: 49-52,

[16] ¥, MR, B FTRUKAH LMy —RRR Al — A R A
BT T[] RS 446 T, 2002, 19(2): 65-67.

[17] && e, HalE YA R IR EER pH RSS9 [J].
AL 2 TREAAR, 2001, 15(4): 397-402.

Agueous Two-phase Extraction of 2,3-Butanediol from Fermentation Broth

SUN Li-hui, SUN Ya-gin, DAI Jian-ying, XIU Zhi-long

ZHANG lJiang-hong, JIANG Bo, LI Zhi-gang,

(Department of Bioscience and Biotechnology, School of Environmental and Biological Science and Technology,
Dalian University of Technology, Dalian, Liaoning 116024, China)

Abstract: The separation of 2,3-butanediol by aqueous two-phase systems with salts and organic solvents was studied. Firstly, the phase
separation ability of various salts and organic solvents was compared, and then the effect of phase composition on the extraction was
investigated. According to the partition coefficient and the yield of 2,3-butanediol, the ethanol and ammonium sulphate system was
proved to be the best one of four systems. The optimum phase composition was 20%(w) of ammonium sulphate and 27%(w) of ethanol
for flocculated broths. The partition coefficient and yield of 2,3-butanediol were 7.4 and 90.18%, respectively. The process is simple and
highly efficient.

Key words: 2,3-butanediol; aqueous two-phase extraction; ethanol and ammonium sulphate



