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Optimization of fermentation conditions for the production of butyric acid by
Clostridium tyrobutyricum RL1
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Abstract; The fermentation conditions of Clostridium tyrobutyricum RL1 isolated from Luzhou-flavor liquor pit

mud for the production of butyric acid was optimized using one-factor experiment combined with orthogonal

experiment. The results showed that the optimal yield of butyric acid termentation of Clostridium butyrium RL1

was the initial pH value 6. 8, the volume of culture media 100% , the culture temperature 34 °C , the inocula-

tion amount 3% (volume fraction) and the dosage of the deoxidizer ( sodium thioglycolate) 0.5 g/L. Under

the optimal fermentation conditions, the production of butyric acid by Clostridion tyrobutyricum RL1 reached

10.66 g/L, which was 41.76% higher than that before optimization.
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1.3.1 EETERWRE RLI #FHl& H-20 C
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T 37 CAF TR IR B IR 23 I e By 57
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28 h,32 h,36 h,40 h,44 h 148 h & B 01
PR FE (600 nm ALY OD {H) | 2 il i T 1R
P RLI AR 2. Rl M 5592 0 h,8 h,
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EHWE N 0.5 mg/mlL, 1.0 mg/mL, 2.5 mg/mL,
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1.3.3.2 fFEmAE  WH 15 mL ZEEH,
F 10 000 r/min 2545 F &0 10 min, W HX 10 mL
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0.22 pum B L8 AR 0 RIASHR I
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AN RGBS R RS G o, B HERE D1
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PL 10 C/min ) T i R TE £ 220 C, 1+
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35 mL/ min, %25 K 400 mL/ min, B X X
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K20 1 ERERRUL L
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R B A R 7R, T 37 C A M HEIR
B g7 48 h, I E A5 R T B T R o e vk
1.3.4.3 REEFEENBE MEREN
100% Wy KBRS, LA 3% AP i A —
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T, W B R R A O 100% , F 32 °C 4444
T RESR 48 b, W £ A TR TR A TR o e A
1.3.4.6 REFZXEFEFRMENHE Kinkx
TE I D) R B A5 R, A 0 DL 0 g/L,
0.1 ¢/L,0.5 g/L,1.0 g¢/L,2.0 ¢/L,4.0 g/L,
8.0 g/L,10 g/L 112 g/L iy % Il 45 fi il i
SR AR B R v, DL 3% Wb ar i A
TR R, R RS SR AL R Oy 100% , T
32 CHRAMTRFR 48 h e K KR T T
P I Y 3
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Table 1

Factors and levels of the

orthogonal experiment

K- A= .
A/C B C/ %
32 6.5 50
2 34 6.8 80
3 36 7.1 100
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Fig.1 The standard curve of butyric acid
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M TERMR I RLL AR 25 T IR 1 il
ZEULI 2. P 2 Al AL T RRAR I RLL (9 4 I
BFRAE R R o = A BL.0 ~4 h A
K18 ,4 ~16 h PRI, 16 h 5% A4
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Fig.2  Growth curve and butyric acid production

curve of Clostridium tyrobutyricum RL1
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2.3 BRFARERSHW

PRl PR BRI | K I B SR )
fi pH (B 38 D 50 1 Sl ads i) 45 T 2 X T T
BRI B RLL 5 80T BR A2 Wi B 25 2R UL AT 3.
Horp, gk 105 A RNS RN AR 260
FAAE R E P25 (P <0.05).
2.3.1 HMEXETRRE RLI ST R
MR REAP RS T AR A RLL 5 0T BRI
SO UL 3a) . SR LU, SRR X T R AR T
RLL 7= T HRAE ST R ML/ IN. BEFR A 340, 1%
PRI T R ™ B 5E T, AR5 T B Bk T
FsE. M 3% I, K BER BT IR T
W R, A5 8. 24 o/L. (MG, % T PR AR 1A
RLI Ay feidi iRt 3% .
2.3.2 FEREXETRRE RLI ST RE
MR R I T AR A RLL 5 0T BRI
SO DLIET 3b) . BRI AR AE A [ 25 i 25 1 R B g7
PAFH T MR = AT FE R 2 5% (P <0.05) . 2
W 30% I, AR P T RR TR AU
0.50 g/L, g 25 I T H A e 0 IN 1) T 1 4
WP I N, T RS v i AR, 2
BN S0% IF, T R IR E N 6. 86 ¢/L,

290 B Wi 30% WY 14 £ M E KT
50% b, T RR A AR AT — T3 I, (L3 i ok
/N s RGN 100% I, A R T R o
WA B 5 KA 8. 24 o/ L. B T ERIR I RL1 &
PEERSS 11 TR 7™ ek =2 T LA I 25 AR 184 o i 384 o
X B T A AR A IR AR AR TR,
PR O, 5 i Bl o 25 R At A 3 I o 2,
TS BB VR T 22 1 355 5 35 Hh A A i H A7 A
XA, A A 2 B ok 1) AR K 205 R B %
PRAEAE R R v ™ AR R B AR, o 5 e I
R Y 33 S e R A HE L B PR b R I B R
PRAE—ANDRE AL, L, PEHL 100% 1 25 Y
PoBTSiE S 58

2.3.3 EFEREXVETERKEE RLI §KT &
RIS BE IR X T MR RLL G AL T
BRI RZN WL 3c) . ZEAN R RE SR IR T 1%
WA TR e 22 5 3% (P <0.05) , Jf H Rl i
EF RS BT N .30 ~37 CHT
R R TR 35 B B2 IXC (), 7E 32 “C B T R it ik
B KAH 8. 92 g/ L. MR = F 37 CEfIk
T30 CHf R BEW H TR T e 34 B 2 T
(P <0.05) , 3B 3k vy it A1 A 1% 73 i B 0k i
TERE RLL 9T WA U YA 25 5 .
WA, 5 3CHRRE Y C. tyrobutyricum ATCC25755
SRR IR & I T RIS T R MR
P RLL S5 ™ T R B AR 32 °C L iX AR
S TR AR AL B PR I e A R 1
Yitk, e B 75 C. tyrobutyricum ATCC25755 &5
oAt B BE AN [R) 7 AR B R A BT B [ L, % B
32 CoNEia SR E.

2.3.4 EEEEFENSG pH BEXETEBRRE
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Pt 16 P S S 5 M B A 40 ) 2 R AR )
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Fig.3 Single factor experiment analysis of fermentation conditions of Clostridium tyrobutyricum RL1
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B BRI N 0.5 o/ L i, T RR vk ik
B, M 9.53 ¢/L. Ik, #EHL 0.5 ¢/L K
SRR 2 PR A 4 e 335 A
2.4 EXRHRELER

FE RN ZRI6 i REmE b, R A Ly (3°) IERS
RIS AL BRI K e 0 97 45 0, IE 2SR 36 180
TR RNEK2.

%2 ERRBEHFIELLR

Table 2 Orthogonal test design scheme and results

S EEN T Eﬁiﬁ%ﬁ%fﬁ“/
A B C (g-L7)
1 1 1 1 8.67
2 1 2 2 9.63
3 1 3 3 7.94
4 2 1 2 9.48
5 2 2 3 10. 66
6 2 3 1 7.69
7 3 1 3 9.58
8 3 2 1 8.02
9 3 3 2 8. 64
K, 26.24 27.73  24.38
K, 27.83  28.31 27.75
K, 26.24  24.27 28.18
k, 8.75 9.24  8.13
k, 9.28 9.44  9.25
k, 8.75  8.09  9.40
R 0.5 1.35 1.27

H13¢ 2 AR, UK P T IR BE 4R,
R 5 A 2 5 W 8 A A% 2 T DR R 8 SR O O
KWERIR A G pH > 2R > IR IR,
WRACAL G N A,B,Cy, BV 25 K T s 37 FE ) 4 pH
{H 6.8, 3o 100% , Hi 3R i o 34 C
I, W T BRI RLL 7= T RRAE /) feoit. 258
PRZR 56 A E 5 a3 4 2R al A, I T PR AR T
RLL 7= T BRI S 0 A B A - K e B SR 29
i pH =6. 8 Byt 100% , 5 IR 34 C 4%
Mt 3% , i JU5R) 0 B4 2 R A LGS
0.5 o/ L AR ABER YT RS e ATk
10.66 ¢/ L, 3AALHTAY 7.52 o/ L $215 1741.76%.

ASSCLAR A WA B I A e R I T IR AR T
RLY Oy H A B A, 2000 25 B b i R L 1%
FRLIE RIS SR ) 0 pH R I8 0] B LS
e 6 ANHER SR TN Z AR 45 A 1E 2
XERBR T R 1 R B A PR b AT T LA AT 9. TS
TR RLL 7= T R A foe DL A W 25 AF 0 < A T
FiIR ARG pH = 6. 8, 240 100% , S5 SR JE
34 °C 45l 3% , ik J5GR D i £ WE o HLH
SN 0.5 o/ L AL KBS , B8 T BB
 RLL {9 T /R ™ & n] ik 10.66 ¢/L, B AL A
R T 41.76% , Hop= T B A 1 B9 P AL 38R
e

ABETEA B RETR H Al Ak 41
WL EE 5 el R (0 7, D s AR W K I8
AR T R B 5 BORSCRE, M #E 2 £k
AW R B A 7 T IR P A AR
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