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Multi-repeat stress acclimation and butanol high-yielding
strain screening by multi-factor complex medium
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Abstract: [Objective] The purpose of this study was to isolate a butanol-producing strain
from the soil of corn field in Shiquan County, Shaanxi Province, China, and to improve its
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butanol tolerance and butanol yield. [Methods] Using the multi-factor complex screening and
the treatment of butanol stress acclimation, the strain with a high yield and butanol tolerance
was obtained. [Results] The results showed that through several batches of acclimation and
screening, the mutant T64 was derived from isolated wild-type strain D64, its butanol toler-
ance was significantly improved and could grow well in the complex screening medium con-
taining 20 g butanol/L. It produced 21.8 g/L total solvent (acetone, butanol, ethanol) and a bu-
tanol yield reached 15.18 g/L using 7% corn mash as fermentation medium, which was higher
than that of the wild-type strain D64 (13.35 g/L). [Conclusion] In conclusion, the designed
multi-factor complex screening is more effective than the mono-factor screening for obtaining
high-producing butanol strain. In addition, the stress acclimation of increasing butanol con-
centration in long term provides new ideas to research the tolerance of butanol.

Keywords: Butanol high-yielding strain, Stress acclimation, Multi-factor complex screening, Bu-

2012, Vol.39, No.11

tanol tolerance

W T AR AL v, I AT AR B AR
RETEY) B AL TRk Bk sz BT S, T
P2 — A RAPLAR . 2 TR R A A
PRRL, Tz R TR . RE . BERE . T
TRk BE2G R E B Tk, AR A T R
g X B Tl HoAy g M IR T
P B AR TR & A — K R Tk,
fHIN 20 4 60 4TI IR, W T2 21k G ik
by, BWE R REIEE B A IR K R
THFE SCHAN S AR BTEE T, A9 T Bl R 2 2%
ML, BEEA A E (BP) S A FIBETIF 4
AT BT — AR T, DA MA T 8 A
Ve TR IR T, 35 T T A AR YRR IR A T R A
FHRCR A AR R 2 —P SR, A&
AP T RE P REAR, AR AR A e, 3k PR A
T TR B A & J# . Eric P. Knoshaug Z51A N
A TR X T ) T A2 A 5 e L R 1 G
SR, KRR T BEAE 7 W H RE T &2 A 2
14.8 g/l (T PR, PRI IE R o TR RIS i) i
ZRE AR AT e Lo T R R

Shaoming Mao &5 843 i fb 24578 ik 3k 5
—RAT AR 19 g/L T BERYEEFR3E LA K Rh8

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

RAFGRR, TEER = RAS] 15.3 /LY, T804
R 5 — e 360 5 7 B4 S B, 43 IR 39095 e X
S, 3 D R ER I v oy B B LR = R T
i} 22 TR A, e — BRI 52 T BV B o g vl 3k
20 g/L®) 5 e WIFE N IR T WA TR & e I 7
Wik, TR AN B R, M R R R T
WREIAE] 11 g/L B, 4UARAY AR Kt sz 2,
MU 7 A A 1k TR A AP PR O
TEREIT 52 e JE Tl EL s 7= T R £ B ik
fifRe HRTA ) T B il . AR AR s A O
22— AN ASRA i ERAT— bR T R
WK, KA TRk, Aa2HTE
B, B T R 2, 2
T EE =, R T R B LR R TR

1 MRS

1.1 &M

FE T D63, D64, D65, R2, A RETE
DKt A3 b 3 B AR A

TN Bl T B4R B Clostridium  acetobutylicum
CICC8016, - Hfv [ T e A= o o £ i 7 2
Hl



KNP ZReUMa YA & 22 R 75 A e T e v ™

1631

1.2 EFHE
121 BEEFRE: BB,
122 HBEHEFETYA KiEFE)(/L):
A PETERY 30, HAIRE 20, MEREE 2, AR
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Fig. 1 Clear zones and colony morphologies of the four
strains cultured on the soluble starch plate at 38 °C for
48 hours
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*1 HBEERAEERBEREN. ZEMATEALR
Table 1 Comparision of ABE (acetone, butanol, ethanol) production by the isolates
Wtk PR L TB RSl T
Strains Acetone (g/L) Ethanol (g/L) Butanol (g/L) ABE (g/L) Butanol proportion (%)
D63 5.02 211 12.91 20.05 64.38
D64 5.34 2.65 13.35 21.34 62.56
D65 5.22 2.09 12.74 20.05 63.53
R2 4.91 2.17 13.04 20.11 64.83

# 2 D64 Etk5 D63. R2 #8016 Eitk & EELE RAY ELES

Table 2 ABE production of D64 compared with that of D63, R2 and 8016

LS [ELE ol TR BS¥ESTl T
Strains Acetone (g/L) Ethanol (g/L) Butanol (g/L) ABE (g/L) Butanol proportion (%)
CICC8016 5.12 0.78 10.68 16.58 64.41
D64 5.34 1.71 13.51 20.55 65.73
D63 4.79 2.08 12.44 19.31 64.42
R2 4.96 2.55 12.99 20.51 63.35

*3 ARETERERBIMCALIEGRESE R LR

Table 3 Comparision of ABE production with different butanol concentration immersion

| JBRRIE i Zm TH A TR
concentration (g/L) Acetone (g/L) Ethanol (g/L) Butanol (g/L) ABE (g/L) Butanol proportion (%)
0 5.34 171 13.51 20.55 65.73
15 5.06 2.29 13.82 21.17 65.27
18 5.22 1.82 14.16 21.20 66.78
20 5.11 151 15.18 21.80 69.62
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1M L V5 s ] ELBEFAE B D64 4 13 —15,
AT T B 20 B A T R D64 119 100 £ iX
VLA ] s Z YAk, T64 BRRRT T B it
ZHEAT R B
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Fig. 3 Liquefaction of corn mash by the two strains

T MR R KL 7% T KR . D64 il T64 K I
Note: It is the mash of 7% corn, D64 and T64 from left to right.
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