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Abstract: Bio-refinery using cheap biomass focuses mainly on strain improvement and fermentation strategies whereas
less effort is made on down-stream processing. Using cheap biomass more impurities are introduced into the fermentation
broths than mono-sugar substrate, thus down-stream processing for bio-based chemicals becomes the key problem in
industrial production. The technique called salting-out extraction (SOE) was introduced in this review, which is used to
separate target products from fermentation broth on the basis of partition difference of chemicals in two phases formed by
mixing salts and organic solvents (or amphipathic chemicals) with broth at suitable ratios. The effect of solvents and salts
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on the formation of two aqueous phases, especially short chain alcohols and inorganic salts, and the application of SOE in

recovery of bio-based chemicals, such as lactic acid, 1,3-propanediol, 2,3-butanediol and acetoin were summarized. The

bio-chemicals were efficiently recovered from fermentation broth, and most of the impurities (cells and proteins) were

removed in the same step. This technique is promising in the separation of bio-based chemicals, especially the recovery of

hydrophilic molecules with low molecular weights.

Keywords: salting-out extraction, aqueous two-phase extraction, bio-based chemicals, diols, organic acids
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Table 1 Separation of 1,3-propanediol from fermentation broth by hydrophilic solvent-based SOE systems

Treatment of R Partition Removal (%)
SOES composition fermentation (e\c(oov/e)ry coefficient References
broths 274 (K) Cells Proteins

24% Methanol/14% K,HPO, (W/W) Filtered 98.2 7.5 - - [21]
35% Methanol (V/V)/saturated

e (a0 None 98.1 38.3 99.85 92.40 [21]
35.39% Ethanol/28.40% K,HPO, (W/W) None 97.2 20.3 96.47 95.35 [22]
46% Ethanol/17% (NH,),SO,4 (W/W) None = = 99.00 83.00 [20]
46% Ethanol (V/V)/saturated (NH,),SO,  None 93.7 4.8 - - [20]
Pentanol/0.4 g/mL Na;PO4+0.2 g/mL

Na,SO, (Pentanol/fermentation Centrifuged 92.5 4.7 - - [23]

broth=1/1, V/V)
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FT2 FXREBNABATEBMENEFRASIBARETH 23-T 28
Table 2 Separation of 2,3-butanediol from fermentation broth by hydrophilic solvent-based SOE systems
Fermentation broths Partition Removal (%)
SOE composition Recovery eeiReETi : References
Substrate Treatment (Y, %) (K) Residual Cells Proteins
sugars
0, 0,
i?ﬁ;gf?&;§g324 Glucose None 96.3 30.7 - 98.1 972  [43]
0 4
0, 0,
?131}/; fglgn%lﬁ&/)" Glucose Flocculated ~ 90.2 7.4 83.0 _ _ [44]
4)29U
0, 0,
(3131}/; fg’g“‘zw% Glucose None 91.6 7.1 - 999 912 [38]
4)29U)
0, 0,
11\153 A’C%th?\r,lv‘jw)% Glucose None 94.9 23.8 - 99.7 838 [42]
2 3
Dioscorea
0,
;éof’ Eﬂgg‘)l(/w W) zingiberensis + None 97.0 57.0 87.0 99.0  94.0 [39]
DEGEVE glucose
o, 0,
2K4 }/;P%h*(‘\‘;vo/lx)s % Glucose None 98.1 28.3 86.6 99.6 859 [16]
2 4
Tuber and stalk
0, 0,
ZKII/{OP%hT\}\(/)/I\//\I/; % of Jerusalem  None 99.0 13.4 - 98.0  89.0 [18]
2 < artichoke
Tuber and stalk
0, 0,
Il(ggp%hil\}\?}x)o % of Jerusalem None 97.7 13.9 - - - [18]
ol artichoke
19% Ethanol/20% Corn
K,HPO, (W) hydrolysate None 96.0 16.0 - 975 783 [45]
0, o
géﬁéﬁ??ES%WNw Glucose None 93.7 9.9 95.4 99.7 858 [34]
o 4)2 4
0, 0,
§?£§§§fe§3£§$;5/6 Sucrose None 93.2 18.1 95.2 979 863 [19]
D 4

R3 FKMEBANATEBRERNERRADBRERT R ZBIE
Table 3 Separation of acetoin from fermentation broths by hydrophilic solvent-based SOE systems

. Acetoin‘ Fermentation Recovery Partition
SOE composition conc(egr;g;itlon broths (Y, %) coefficient (K) References
18% Ethanol/30% K,HPO4 (W/W) 4.0 Filtered 95.0 17.6 [16]
19% Ethanol/20% K,HPO, (W/W) 4.0 None 97.4 13.3 [18]
21% Ethanol/17% K,HPO, (W/W) 4.0 None 98.7 12.7 [18]
27% Ethanol/20%(NH,),SO4 (W/W) 5.0 Flocculated 89.5 7.5 [44]
25% Ethanol/20% (NH4),SO4 (W/W) 7.3 Filtered 85.0 6.0 [38]
22% Ethanol/26% K,CO; (W/W) - None 97.0 37.8 [39]
34% 2-Propanol/ 20% (NH4),SO4 (W/W) 3.6 None 93.7 10.2 [34]
30% Acetone/35% K,HPO4 (W/W) 45.0-55.0° None 94.1 22.7 [19,46]

“Deduced from the data of reference 46.

http://journals.im.ac.cn/cjben
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