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DABER—IEFENEOEEAER, BRT+_HaNENErREs X h e
FRKEXTE, WNBEALTE (Lactobacillus delbrenckii) =S ieey®m, FUBFITEA
FEEEREETREE, SANBHNSHMANAEES TR, SHENE XK
HIERE SEAIA AT E ST ESEENA b, FHHARIET B,

x5 FHURE BERIFER BUEA BoaED: o%

HHLEHE MAEWE BT E S rE A
Hatr iz, NI, AT RER a6
KGR, EEFEIMELTXR FR
EESEHAZER, ABREBIBRTE
RN YMHNER, FERRBEERT
REFYRARHUER, THEITEAR
517,

ZEBUR BELISTIR ™ il KR BE
A ERAYRIEETRANER, B
HAEBRRFIAMFNENLIHES R
ERMEYHERAS. AR BEX
F, BRNENENSEWHEEEETR
BB, AXUARTERE B
HRAEE, FERAEBNENSARE
MERERTIRE R,

R 5 F ¥

(~) ®H

SEgh AR AT (L, delbreuckii)
Je4128 [H R ET 1R,

(Z) BRE

1. BEMTERE (%) £2F 8
4.0, EHHIR0,2, BFE0.25, FHER
0.3, NaCl, MgsoO,«7H,0,KH,PO, .
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K,HPO, & 0,05, CaC0O,3,0, HE/KE
&, Fosomi="AFHE 100mliFHE,
0,2MPaF R 20min, FhEF4°CHKER
%, BREBE K.
2, HEHRBEFE(%): HEHE
5.0, EHMK 0,25, M&E#® 0.5, NaCl,
Mgso0, 74,0, KH,PO,, K,HPO, %
0,05, CaCO.4,0, EXKE4H, 0,2
MPaTF K& 20min, FHIEF SR BERES
TEMZEEMA. FFTFEERAEEER
BME 9T 1ICEEHNGRESRT, 840
‘ah—k,
(=) sHEN
EhEEB(TRPOYE L RFI=)
TR, = 2K (N23s) & K%
BT TR~ R, CTETR
(DBSOY AR & =5, Hilikeos
BN, EA¥AIESSHNLERTE
T, BRREFIBBEH0°C EIE KBk %
= B D, DUNER/KIEEZFHE
W, F1FIH T BRSNS,
(m) HEFERBAE
He4H 250ml =BHFHBEH
100ml JEFEEE, HPZHMARRBRE
FXFiee2sg11 §23 H fry,
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Table 1 Physical properties of organic solvents

Organic solvents

Molecular  Density Boiling Solubility in

weight at 20T point water(20T)

{(g/mole) (g/cm?y (cH (Ywt.)
n-Butanol 74,12 0.810 117,7 2.0
2-Ethylhexanol 130,23 0,833 184,7 0,07
Cyclohexanol 100,16 0,948 161 3.6
Cyclohexanone 98,15 0,948 156.7 2.3
Isoamyl acetate 130,18 0.872 142.0 2.0
Methyl oleate 298,50 0,870 217 <0, 06
Kerosene ~200 0,797 198—241 0,02
Dibutyl sulphoxide ‘18%.28 0.933 n,.a. 5.46
Tributyl phosphate 286,82 0.976 154.0(1.3kPa) 0,039
Tri 1 i i ~312 0.868 210—224 0,00
(TRlall’IE)y) phosphine oxide 3 (1.3kP§) 9
Trioctylamine 353,67 0,812 180—202 0,001

(0.4kPa)

Trialkylamine ~320 0,816 180—280 <{0,001
(Alamine 338) (0. 4kPa)

H, HERFETHRESBIMY T
WA, WAL RS BT
M, BH—RAARIEFERME, BN smy
MBRFEAT KBRS, B DU E Ak

g1 51 %

(= EEEREPABRNANITR
EXERVENGEBERES, A

B, BERARKE, FiEBMENE
BHAER, WRERATEEIENER
55X REgHEP ARG E, ETER

FRERAHAFTREEEE, HEELR
PASRAE AR IR, SRR E S BRR Bk
WA 1PR, RIS B R

AU ERSATFERHEEERE, €0 Y Tt 60
(B RHFBE
1, EHERERK, WE 2ml £ A5
W Ej25mlZEEAKS, MA 1ml 1,0mol/L
HClE#RE#RCaCO,, #E5EAEs80nmit
NN EEE, HREEEmIE T REE
N(U,0,D,/mD), H 3k /aEEBSHEK

Zell density (30.D./ml}
-~
Lactic acid or glucose (mg/mb

2, FLERAI %, H0, 1mol/L NaOH
W95, DEDTAW &S, & . L. 0
WamfisrEEABR SR, RFNLERE o w0 ’:_ ﬂ’)" o ®
. N im
B, AR ORI, P s S
Tt artr, HENE B MM, Fig.1 Time course of lactic acid fermen-
{FHEDTA 8] #4508 B #7869, tation in controlled medium
3. A ETMRAFEERE.

1, Bacterial density, 2. Lactic acid,
3, Residual glucose
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FBAN/A), F B BERAP/ADLEL
EREEKIGBRINREREE (Vo)
fERMAEEREENEREE, B4R
=18 4 B % 0,205 U, O, D, /ml+h,
1.20mg/ml+h #15,85U,0.D,/mI,
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KB AR T RAMER(LE 2), #
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MARME: PMAGRPETNENEER

— me = — Lactic acid {tng/mD

Time(h)

H: A=ZREZEARFERDAREABUE
Fig.2 Time course of lactic acid fermentation in TRPO-contained medium
0. Medium without solvent; 1. Semi-saturated medium,

2, Saturated medium;
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3. Two-phase system.
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Cell density(U.0.D. /m))

e = Lactic ackd(mg/m))

B3 JF-ZECHU4HERTAMREZEBEDR
Fig.s Time course of lactic acid fermentation in 2-ethylhexanol-contained medium.
The numbers show the same meaning as those described in the legend to Fig.2
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Fig.4 Time course of lactic acid fermenta-
tion in iributylphosphatecontained medium
The numbers show the same meaning as
those described in the legend to Fig.z
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Table 2 Experimental resulis for biocompatibilities of organic solvenis
with L, delbreuckii

Organic solvent Concen- Max. bacter- Growth rate Producing rate Biocompa--
tration ial density of bacteria of lactic acid tibility
level(*) (U, 0. B/mb (U,0,D/ml-h) (mg/ml-h) 8
Controlled Kerosene o 6.85 ¢, 295 1.20 100
1 6.70 0,283 1,18 08,3
2 6.60 0,278 1,15 95.8
3 5.66 0,289 1,12 93.3
Methyl oleate 1 5.70 0,277 1,16 96.8
2 B. 66 0,274 1,15 96.3
3 5,60 0,272 1,14 85,0
Isoamyl acetate 1 5,40 0,247 1,06 88.3
2 5,14 0,217 0.93 71.5
3 3.80 0,120 - 0 78 63,3
Trialkyl phosphine 1 6,27 0,287 1,20 100
oxide 2 8.13 0.287 1,16 98,7
3 / / / 7
Trislkylamine 1 5,68 0.245 1,18 08,3
2 5,58 0,187 1.12 83.3
3 / / / /
Trioctylamine 1 5,86 0.252 1.20 100
2 5,53 0.187 1.18 95.8
3 / / / /
Tributylphosphate 1 3.93 0,158 0,78 63,3
2 / / / /
3 / / / /
n-Butanol 1 4,40 0,180 0,80 66,7
2 / / / /
3 A / / /
2-Ethylhexanol 1 3,93 0,108 0,71 59,2
2 3,23 0,101 0,57 47,5
3 1.47 0,040 0.25 20,8
Cyclohexanone i 3.20 0,127 0.53 44,2
2 2.5% 0,103 0,38 32,5
3 1,20 0.031 0,26 20,8
Cyclohexanol i 2.80 0,124 0.44 36.7
2 2,20 0,096 0.37 30,8
3 0.93 0.031 0.20 16.7
Dibutylsulphoxide 1 3.31 0,136 0,60 50,0
2 2.87 0.3120 0,47 38,2
3 1.85 0.043 0,22 18,3

%, 0. Broth without organic solvent; 1. Broth semi-saturated with solvent, 2. Broth
saturated with solveni; 3. Broth-solvent two phase systetm.

© FERFERMEMARAATIKSHIEST http://journals. im. ac. en



4 3

HWAEE%. FHSEASAFRESENTE

329

ErHEEFRBER, Bhwe i
EmEAENERRE, HXEFImE 8
EOEEMER Y E E Xk B AR
B, AR RS A iR s
B 96 P8 2 4 At 7 2 B M Ok e A 4 — e 5
cEECE AR

BHLERA 4T RE LA S s i
HERS KEHEYROWHER, 8L
EAHE R, BN EI AL R A
B o0 7 SR B R A B R TR R M Ak A
¥, ZRHA—SHATAAREETES
AFERAETEG@E 5 R, iha
R 5 BazuafIWilke' ' ' §i50 Z B2 & Bt
BE W HETRNEE RN, BED
AT IERIBER, HaER—iRE Ky
FEEMHEEEE "9 Ca# Rtk
B, B« Lo REERVS SERSE
RoE TR ~, B T R4 RS ey,
RXE BEFIMEYNFEELRN C. &
REFEARD SR, HIENNERK
Bz,

#Co  C, 1ENEHEH R EFSMA
PHEENHEHIESE, §85CHPH
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Fig.5 The relationship between biocom-
patibility and conceniration of n-butanol in
medium.
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Table 3 Classification of biocompatibilities of organic solvents with L, delbreuckii
1 1 1 | ¥
Classes Complete Compatible at Pariial Non
Compatible molecular level | comopatible compatible
Ketosent TRPO Cyclohexanol l TBP
Example Methyloleate TOA Cyclohexanone ‘ n-Butanol
Alamine 338 2-gthylhexanol
DBSO
Feature of Low polarity Very low Moderate solu- Strong toxicity
solvent and high mol- solubility bility and of high
ceular weight in water 1 polarity ] solubility
Charact- Nearly total Activity Only partial No activity
eristics activity retained retained activity retai- retained at
of bacterial { at any conc, b z95% at Ca ned at Cm Cn
activity 3 Co>w Cao>0 C.<Cm Cl>Cm
C i € Cm
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Fig.¢ Qualitative description for the rela-
tionship between biocompatibility and
concentration of solvent.

C,——Saturated concentration of solvent

' in medium; Ce——=Solvent concn, at whi-

ch the activity of bacteria is- completely
inhibited in the toxicity mechanism at
molecular level.
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Biocompatibilities of Organic Solvents with

Lactobacillus delbreuckii

Fan Xjanguno Zbou Keke Li Yourong Su Yuanfu
¢East China University of Chemicul Technology, Shanghal 200237)

In search of biocompatible extractants for exiractive fermentation of
lactie acid, the effect of twelve organic solvents on the activity of L,
delbreuckii were studied at different concentiration levels, On this basis,
the compatibilities with L, delbresckii of twelve solvents were summarized
into four classes: compatible, compatible at *molecular level”, partial
compatible and non-compatible, The characteristics were described guali-
tatively for each class in terms of relative value between the solubility of
organic solvent in water (C,) and the toxicity of organic solvent, which
is indicated by a newly-defined concentration parameter (C.),The class-
ification was helpful for the selection of extractant in extractive fermen-
tation,

Key words Extractive fermentation; Lactobacillus delbreuckii;biocompati-
bility; organie solvent; classification
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