AL 2 ) e
20254 3H

ok ok R o R

Journal of Huazhong Agricultural University

Vol.44 No.2
Mar. 2025, 293~300

BRI , WEACAR, PR ER 2 A R CO, & U R MR W R 14 1) 2L 7 IR S (s i R 28 [, AR vl R4, 2025, 44(2) : 293-300.

DOI:10.13300/j.cnki.hnlkxb.2025.02.030

F A CO. AMEXRIEIEMEBHNER T ZHR M
I 0 [ 3=

HE IE RN IR AL BRI

s RO K T, KX 430070

EiES

N T REAE LU SAR 1) 75 XS CO, B BEURAR A, RIS 305 BAT (L4 R PEAR DT R (volatile fat-

ty acids, VFAs) , FI FH IR 4005 e HEA T [R) B 7™ LR DA 1 &5 SR 15 3%, 0143 5 AR 200 . CO, A H, R IRy, ) ] 28
R H FRERE TP COL AT PR 5 AL B BE T L T2 HL/CO, Hu ) BRI FRD 2 K pH (B[R B 7= 2, R I
N A IR o S5 R R T pHAE A A T R B 28R WA Hy/ COL MR A S ARIET A 37 K0, 24 pH=5
Vi, t Voo, =3: 107 VFAs(E5 218 R AT R ) = i fe i , 1581 3 369.89 mg/L, LR N L6 R 76.1% . X LIA
S Hy/ CORA SARNE Ry R R I, [R5 7= 2, 1% B 2 08 56 ) A 4 A 8 A7 57 35 SO, s T 4 R H/
CORAAM . MR, VFAs Fr 25 pH 2 [ 2 55 IEH DG, i 5 Hy/CO, 23U Tt k%, 3
CO, & mXFRIAL = R F FRB AR R A Bhah , ST 1) TR 28 7= 218 B0 1) BP A28 I 46 FARE 26 , w] ) ofe
TN A H,/ COL IR A SR AR IR AT [R) B 7= 2 B R A 1) VE As 77 it (R*=0.966 ) .
KEIE RIAE ORI ; PR KT ; CO %ML ; pH; il

hE 4SS Q939.9;9216.3

K COL NI I LA, % el 3 AR A R B 2
BERKEN., CO,M LR B B FA
EIFEIEAT AR B, a5 H, . CO 55— ] LU i £k 2%
Ak A R IR B B SRR Ak . H
FHLE T A= G AT A W i A HOR AR B AR AR HE | Dol
U AR D T DU BE ELAT W |

[Fi) 0 7 2, TR T 2 — R BB A% A FH H, . CO, #H 47 H
FrA K B RERI AR A ML 5354 K A FepE IR
S AR TE & CO, M HL AR Tk s
B (CO/COL/H,y) FIUAR 27 2 22 B e B0 R IS 1 &
Pk 97 78 A Wk A 7 R Y A T T R 7R ]
AR 25 1, R A 45 A TN B R L TR RN &
P 1O A R A g Al TR R )R 7 2 R T Ak
A AL K S5 S, BEAE L6 A K 359 08 i Ak 17 [
P S B0 1 e (AR

HR A [ 74 7 2R 1 AT R CO, FTH, A= i 2 TR 1Y
BRI, A — 223 X HR A DL Bk T
RWORETHE T AT T8, Kim 252 & B, i 1

Wk H 15 : 2024-03-13

FEETUH (HI0E A RRHEREETH (2022CFB135)

HIHi4E , E-mail : 179469041@qq.com

WAGEMEH « TIEWE , E-mail : wangyuanyuan@mail.hzau.edu.cn

XERFRIREE A

XEHS 1000-2421(2025)02-0293-08

P AR R F1 0T LIAE Closteidium ljungdahlii #) 1R
B AM(CO [ CO, H,) P2 A A i A i AR 8 7= 4, 5F
IE S BN ik 90 K U AT DA g A A I i, AT
RE Y. RES S Clostridium sp. W ¥k
BXX K B G R Ho/ CO, R IR EAT A, K
A R TR W e AR B 1 104.00%6 o 3 W [F] Y
7= CRE R H, 5 COIREG SR ARG ORI T
o ATAT R, SRR 20 T 9 35 35 5 00 B A AH
F TR T A T

H HTET X R G AT [R) B IR IR AR T8
R HFF 5 A 3ol FH A e 2l B b 4100 (L p T 0 e
(035 5 S AR ™ KBS Tl 1 AR A 1
I 3T A Sk B 5% B A 8 4D e ) fe IR TR I
Zhang 2R op s £F 4 B RN 2% AT T A R
(Vi, + Veo,=3:2) IR B &l , 45 R K W], 2 pH=
6.0 I B 0.11 m® i, 2 I 4% H By S0 < mT L 5E 4
BRI AR QW2 TR L R R R Y B
JER S A E 7.4 .1.8.0.98 F10.42 g/L; 2z



294 LRI I NI <3 4

944 %

2T Y i %) B T AR R 2= 0.28 m®, pH {H #2175 4.5~
4.8, R R A ik 12.5 g/L . B AR
Fofr () A ML 1 AS W7 0 B B, B SR B B O TR
FORM 2 ) S PR T i — 2

[F] 517 R A R —Fh B 33 R0 5 32 AR A AE 1k
AW, N IR AR — 8 22 57, RIS R AT DL i
P15 R A A 2o L FR A K A — s R
H BB 22 o i 058 1] Pof 7 7 P o) ] 7 0 T 52 Wi )
HHEAFFE R . BP g 4% 2 H Hi R )12 A
25 W 2 AR 2 — BT L2 2] VA R i A S
AR 2 ] R B 5 DG R, I R T X eSS 22 R Y
TRERRPATE e A . IS i BP T
25 ) 2 AT ) JEE T, 2 30 A B T R TR T R 1
FEIEVAT T A e D RSV ET XS AT & B 45404
HF T 1) ek R v Tt JEE 5 A DO AT e ) A, A
ST — 2 RS Y 1 A 2 I % O ASE A, AT DL RS
T P X 2 e 3 A 7 SIS R

Tk A R KT CO,, LB CO, By 7R
AR H ARG el B R S, AR5 A
R &85 e 64T R L 7 £ PR AT 1) SR 35 5%, Bt 43 931
VLIRS .CO, I H, WY, BFFE i AP 25 (H,/CO,
LU BT SR 7= 4 1) s Wi A , 4 Mlatlab #2257 BP #if
25 [ 2% I ASE AR OIS [W] H,/ CO, Fl pH 4544 F 7]
R p= 20 TR N5 J 2 Bg B R (volatile fatty acids,
VEAs) " i, 24 CO, 1Y i A0 FH & fHE—Ffofin JEUt
1 ¥MREF=E
1.1 R w R

IR IR A5 I E 5 KA BT, o K& 5 e v
() 72 B BRI, B 1k 72 AR B L, 4% & MR D5 1R (volatile
fatty acids, VEAs) #5460 CH,, 75 2064 15 U8 il & 7E
Fo R R T P 121 AR 30 mine Fifi 5 % 2K B A9
15 UHET 30 d 1Y SRR YL, FLAR D B - B 400
mL {5 4% T 1 000 mL A9 & BE A 500 mL
FRh R SRR AAT R A LR B S R R AR
FER WL 30 d, B ERGFRIEE (36 1) C. Hyikk
B 7 B B TR AN A JEC T B TG L 6 K 5 w0 3
A 60 mmol/L ¥ 2-I% £, FERE R 51 (BES ) $ il 7= B ¢
WG . BHES 3T BB (S L RE
HOK) A4 /L By EHEVE il DLt ok & 42 B
AHEBEH _HBCGE 10 REH 15K),IMA 2.5 g/L
MBS 1.3 o/ L WL AN , 38 2008/ A 08 1 s I
TR SR I G W% A58 N R R B R AR 5 5

BB (BB 16 RES 30 K), A 3.25 g/1 H RN LA
WA R . RS0 TS M1 VS 4
S 13.56 % Fl1 8.95% o ] BY = £, i 1 K 7% JE 19 5
FrICER 2 O A N B R B iR NH,C1 0.5 g/LL,
MgCl, 0.3 g/L, K,HPO, 0.25 g/L, KH,PO, 0.25
g/L,FeCl, 0.025 g/1.,NiSO, 0.016 g/L, CaCl, 0.025
g/L, ZnCl, 0.011 5 g/L, CoCl 0.010 5 g/L, CuCl,
0.005 g/L.,MnCl, 0.015 g/L. RiF=IZE 5, 6 H iR
BHEAT R, o e ER R 4 A RS ) (97.93+
0.37) % ACER W R & b &,
12 RBEEESHFR

[ 50 5™ 2 1R J L AR 6 2 B AN A 1 iR o AR 3K
55 R 2P i 2 Uk B, TEARIE R SR T %% pHAH
H,/CO, b5 R IR A BN [R) 76 7= 2, I 0L =40 Tk B
ISZ I . B 80 mL & 4 1 [W] AU 7= £ 1R b i 15 e T
500 mL & BER L A 250 mL 4lizK , 3% $E25 4 A
Lo Hy R CO, 1YRAE (R R 5 L), S AR L1388 3 5%
SEATIRES , S E A 15 min iz 47 LIk K48
SARTEN R EE , LIk B R4 & B R 10 25 A L 131
E R 24 h e LIRRAR IR A SRR L 1]
WG #E 3% M. FIH 1 mol/L # HCI #1 NaOH
P R B pHAE , BF 24 hiE AT TIRIURE , X & BE IR &
H pH  VF As FIARIEA T E

-—
T T H,+CO,
SHE R i R
In and out sample Air bag
KA
Water bath

Bl REEE
Fig.1 Experimental facility
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Fig.2 Production of VFAs at different pH and H,/CO,
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Fig.3 Gas consumption at different pH and
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Fig.4 VFA production in homoacetogenic reaction
under coexistence of gas and glucose
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T BEIN B Glucose consumption
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Fig.5 Glucose consumption(A) and gas consumption
(B) in in homoacetogenic reaction
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Fig.6 Glucose concentration and gas consumption
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Table 1 Correlation analysis table

& Correlation pH VFAs

Pearson {51
Pearson correlation
pH B EE(UR)
Pearson correlation /
(two tailed )

H,/CO,

1 —0.108  0.408%x*

0.455 0.003

Pearson 74
Pearson correlation
BEECUR)
Pearson correlation 0.455 /

(two tailed )

—0.108 1 —0.252

H,/CO,
0.078

Pearson 1%

Pearson correlation

% (AR ) Pearson

correlation (two tailed )

2)BP P M RN FH o An&l 7 BT, I 25 55 780

IR 7715 25 K 0.727 8, K55 B f e SICI I B2 -

ME 7B 0 LA AR SRy S S e S e

FHOG, AH G R ECH 0.939 24, SUA RO BT, 15 H AR

KRN Y=0.85T+ 0.015(T 5 Y4351 A 1H—1k

J& P SEBRAE AL ) , 5 B AR EAR Y=T T, KW
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Factors affecting homoacetogenesis of volatile fatty acids with CO.

SHEN Ruiyan, YAO Dongjie, CHEN Wangxue,ZHENG Ying, WANG Yuanyuan

College of Engineering, Huazhong Agricultural University, Wuhan 430070, China

Abstract Industrial syngas contains a large amount of CO,, and the utilization of CO, resources is of
great significance to the current improvement of environment. The homoacetogenesis in the process of an-
aerobic fermentation has characteristics of autotrophy and heterotrophy. It can use CO, and H, to produce
acetic acid, and degrade glucose to produce volatile fatty acids (VFAs). The autotrophic characteristics of
homoacetogenic bacteria were used to study its ability to convert CO, into resources and the effects of head-
space H,/CO, ratio, the type of carbon sources and pH on the synthesis of homoacetogenic reaction prod-
ucts. The results showed that high pH was beneficial for homoacetogenic bacteria to utilize H,/CO, mixed
gas for autotrophic reactions. When pH=5 and H,/CO,=3: 1, the yield of VFAs including acetic acid,
propionic acid and butyric acid was the highest, reaching 3 369.89 mg/IL., and the proportion of acetic acid
was 76.1%. When glucose and H,/CO, mixed gas were used as a common carbon source, the homoaceto-
genic bacteria preferentially used glucose for heterotrophic reaction, and then the H,/CO, mixed gas began
to be utilized. The results of correlation analysis showed that there was a weak positive correlation between
the content of VFAs and the value of pH, but a negative correlation with H,/CO,, indicating that the con-
tent of CO, has a greater impact on the autotrophic pathway of homoacetogens. A prediction model with BP
neural network for homoacetogenic reaction was established , which accurately predicted the yield of VFAs
synthesized by homoacetogenic bacteria with H,/CO, mixed gas as the carbon source ( R*=0.966 ).

Keywords homoacetogenesis; anaerobic fermentation; utilization of CO, resource; pH; carbon

sources
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