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Lactic acid extraction from kitchen wastes fermentation using
aqueous two—phase systems

Ye Zhilong' > Cai Weimin® Lu Min’
(1. Key Laboratory of Urban Environment and Health Institute of Urban Environment Chinese Academy of Sciences
Xiamen 361021 China; 2. School of Environmental Science and Engineering Shanghai Jiaotong University Shanghai 200240 China;
3. College of Environment & Ecology Xiamen University Xiamen 361005 China)

Abstract Polyethylene glycol ( PEG) /dextran ( DEX) aqueous two-phase systems were used to extract
lactic acid from kitchen wastes fermentation. Results showed that PEG/DEX system had insignificant effect on
the growth of lactic acid bacteria. The variation of PEG and DEX concentrations influenced cells growth and lac—
tic acid biosynthesis indistinctively. Volume ratio kept stable throughout the processes despite the changes of
raw material and product concentrations. Different from little influence of PEG molecular weight on fermentation
the increase of DEX molecular weight from 20 000 to 40 000 led to declines of lactate conversion rate from 0. 631
g/(L*h) t00.518 g/( L *h) and lactic acid concentration from 33 g/L To 22 g/L. A repeated extractive fer—
mentation was carried out with four top—-phase replacements. Results presented that when cell density reached the
stationary phase in the first extractive fermentation the lactate yield was maintained above 0. 30 g/g per batch
and 0.45 g/g in the total process.

Key words aqueous two-phase system; kitchen waste; lactic acid; fermentation

CaCO, pH

2 (2009J05132) ;
( 20101004 ) ;
. (3502720111049)
22011 -05 - 17; 22011 - 10 - 02
(1975 ~)

o E-mail: zlye@ iue. ac. cn


https://core.ac.uk/display/41443957?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

3300

340 (a_

queous two-phase system ATPS)

56

o ATPS
ATPS
7
ATPS
o ( PEG) /
( DEX)
1
1.1
NN o 105°C 24 h
( 0.5
mm) -5C o
(W/w): 4.74% 71.55%
4. 06% 8.82% 12.03% »
Lactobacillus plantarum BP0O4 *°
MRS 200 r/
min 35°C 24 h.
o- (2000 U/
g) (5000 U/g) o
PEG( 6 000.10 000 20 000)  DEX
( 20 000 40 000)
1.2
1.2.1
PEG/DEX :
PEG
DEX PEG/DEX 10 g
121°C 20 min; g
40 U/g a— S0 U/g 5% ( W/W)

200 mL
200 r/min 35°C o
1.2.2
PEG10000 6. 0%  DEX20000
8.0% PEG/DEX 8 ¢
121°C 20 min. g 40 U/g a-
S50 Ul/g 5% ( W/W)
200 mL 200 r/min
35°C o 36 h
500 mL
o 24 h
6% PEGI0000 4 ¢ o
1% ~2% DEX
DEX. a-
50% o
1.3
DNS ; ( colonyform—
ing unit CFU) ; Gemini
200 HR o
10 000 r/min 5 min
0.45 um
( Agilent HPLC 1100) o ( volume
ratio)  ATPS o
2
2.1
1~ 3
o CA
PEG  DEX o 1
ATPS 12
h 35 g/
L o
(2 12h 24 h
0.683 ¢/( L *h) ATPS 0.201 ¢/( L

h) (PEG/DEX  PEG 5.0%.DEX 8.0%) .0. 191
¢/(L + h) (PEG/DEX  PEG 8.0% .DEX 8.0%)
0.282 g/(L + h) (PEG/DEX  PEG 8.0% . DEX
11.0%) . ATPS



3301

9 . PEG/DEX
002
50 OL# @ FH
40 0015 F
o1 - :
® 0f 5 = 001F
20 L £l ¥*
M = 0.005
108
0 . . . 6 v
NI nem o mes
i8] (h)
3 ARRA t PEG :
(CA . %} & {k % ; CB: PEG10000 #l DEX20000 ¥ J& 43 PG, SRR SSREEO ERCGIANIWERI0000
5% 5.0% f 8.0% ; CC. PEG10000 1 DEX20000 ¥ AR
Fig. 3 Viscosity of different PEG10000/DEX20000 bi-

4 Bk 8.0% F1 8.0% ; CD. PEGI0000 i
DEX20000 7 /% 43 %] 2} 8. 0% F1 11. 0% ; RS i [ ¥
CFU . i #% %0

B 1 T SRy e B I A DB oG B R R e
Fig. 1  Reducing sugar concentration and colony-form
units in fermentation operating in different PEG10000/
DEX20000 systems

40 6

—+— CB.LA
—a— CA,pH
/" —a—CALA —o—CD,pH

23

U i ! ' - n A '2

0 12 24 36 48 60 72 84 06
£$i8](h)

(CA. % F{k % ; CB.PEG10000 F1 DEX20000 ¥ Jif 4}
Wik 5. 0% 1 8. 0% ; CC. PEGI0000 F1 DEX20000 #
HE 4y % A 8.0% #1 8.0% ; CD. PEG10000
DEX20000 7 FE 43 %] 4 8.0% #1 11.0% ; LA: 5L 2 ;
pH:pH {i)
B2 S[R3 A W v BE ) FLAR M BE L pH i

Fig. 2  Lactic acid concentration and pH values in fer-
different ~ PEG10000/

mentation  operating  in

DEX20000 systems

PEG/DEX

ATPS

10 11

o ATPS

PEG/DEX

phasic systems.

White columns stand for top phase,

black columns for bottom phase

L
T

B

“\‘L\'\.—/"_’_‘
W

—+—CB —e—CC ——CD

0 20 40 60 80 100
I fa)(h)

(CB:PEG fil DEX ¥ £ 4r %1% 5. 0% 1 8. 0% ;CC.PEG
DEX % Ji 43 5 % 8. 0% f1 8. 0% ;CD: PEG 1 DEX ¥ Jif 4r

5 8. 0%

Fi

M 11.0% )
P4 N[ 3 ok B 6 A 1R B L

g4  Volume ratio during fermentation

( 3) (0.8937 x107* 25%C) "
13 14 15
PEG/DEX
PEG/DEX
ATPS e
2.2
5~ 17
. PEG
(7
( 5 6) . DEX 20 000 40 000
48 h 0.631 g/( L«
h) 0.518 g/(L *h)
33 g/L 22 ¢/L DEX

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



3302 ¢

. DEX 2.3
( 7)o PEG10000/DEX20000
DEX 5 ° 8
1 pH o
. 29.92 g/
40 r_a— PEG10000/DEX20000 12.57.12.05.11.95  9.09 g/
30 L pH 3.30.3.29.3.29.
S 0 314 3.14. 12 h
P o PEG6000/DEX20000 12 h
—— PEG20000/DEX20000
—=— PEG20000/DEX40000 ( 9 12 h
0 12 24 36 48 60 72 3.2 x 10" CFU/mL
B a)t
Q) 1.O0x10° CFU/mL.  ( 9). 10
SRS A 95T R HL R DEX
Fig. 5 Lactic acid concentration during fermentation DEX
operating with different molecular weight of polymers 20~25 . 1
: PEG/DEX
5 0.40 ~0. 50
8 0.3 ~0.47 o
g 7 40 6
e —— PEG6000/DEX20000
g —+— PEG10000/DEX20000 - JLAE  —-pH
I; = PEG20000/DEX20000
' —— PEG6000/DEX40000
—+— PEG20000/DEX40000 - b
=
5 . A . ) ) ; % =
0 12 24 36 48 60 72 & o
il (h) = .
P 6 AT 5 A o Rk i AR e
Fig. 6 Colony-form units during fermentation operating ol e, |
) 0 24 48 72 96 120 144
with different molecular weight of polymers il by
. B8 SHUESERRMARS pH (i
035
o ok BFH Fig. 8 Lactic acid concentration and pH values during
NIEN
repeated extractive batch fermentation
0.025
: 0.02
o015t 20 9
= —o— M —— CFU
0.01 1l {85
0.005 - 8
: I | ) | 1 = 12 g
PO6D20 P10D20 P20D20 P6D40 P20D40 E 15 =
= s ]
H 1, =
( PO6D20: PEG6000/DEX20000; P10D20; PEG10000/ al -
DEX20000; P20D20. PEG20000/DEX20000; P6D40 .
. ] - 6
PEG6000/DEX20000; P20D40 . PEG20000/ 0 24 48 72 96 120 144
DEX40000) H1l(h)
B 7 AlEA YT PEG/DEX (KR KX PO it v i 4 % W A IR 5 A0 1 v
Fig. 7 Viscosity of different PEG/DEX biphasic sys- Fig. 9 Reducing sugar concentration and colony-form
tems ( White columns stand for top phase, black col- units during repeated extractive batch fermentation

umns for bottom phase }

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



9 : PEG/DEX

3303

PRRiLL

0 24 48 T2 96 120 144
k1] (h)
10
Fig. 10 Volume ratio during repeated extractive

batch fermentation

1
Table 1 Lactic acid productivity in repeated

extractive batch fermentation

1 2 3 4 5
(g 8 4 4 4 4
LA (g/L)* 3.96  9.64 6.82 458  4.15
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2.396 1.990 2.068 2.533  2.429
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(g/g)¢ 0.475 0.445 0.374 0.407 0.322
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