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Fig. 1 Synthesis pathway of MCFAs by using ethanol and lactate as chain elongation electron donors
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BRI SE A ORI, WUV REIE S S R A BN, DI ROK IRV, Bacteroides
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Y, DAEEIR M IERE Y 90 d U5, BEEE LA Clostridium TV R E (15 79.07%) , HAe JFbh a8+ H
12719, 452 Wy Hrd s, h TER DS KERA CERMBEY, WimgEleE ™
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COD HALRRL A 21.43%7 . AT UL, DLSEBRIE S AE W) i A 7™ MCFAs A B3 (LR R 2%
T 50% 2500 FHME R A2 ) BV RN, B AR s AR 4N, WEIMER 45 i) ] 8 22 B A
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e E) 31.81 gL' (L CODit) , X Al ATz 47 19 — Beal S B4 3R 45 19 MCFAs 7= 3 2 7 — 1 L
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309", WA, R E A ] CBE ORI A MR RO IR, AR T R e A R R
FUEALE 435k 19.4 g L7-d™ (UL COD 31) F1969% 2%,
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WKAL SR PR FE AR BT, R LA SR AT AL A A S FLRR R A O G R MCFAs (Y HL 7~ AR . i i
X N7 %, NZETEU 45 B 48 Jif 5 A/ O Wi — IR K45 1 23 gL' (KA COD i) B R /™ 4 .
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2.3 BIFEM5 8RR B R

MCFAs F) 380 A W4 i it B3l 3 2 £E Bl %5 SCFAs K 14 i, BT TEEE S BUR Wik,
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JEC WP, ZHANG P IESE, JRA W AT LU AL H, 1 CO, 4= 7= MCFAs, 1 WLEE 21| () MCFAs it &
W (1.4 gL B LT SCFAs =Wk (92 g L") o 75 LA S EEFN TR 4 IS 1 A= 7 B 1R 1 S 36
o, RS A BERR R (23%) MR E 3.2 ¢ L) KT IR (28% Al 4.2 ¢ L7 B8, [ kEHL, 7E
DL SR BN YIRS T BRI iR e (1.7 g Ld ) MR B H iy TR & (20 gL '-d ) P,
FEAEFIOR B IR AR R T, TR G 1 R T R MR R S O R R MR B AL (4.9~6.1 g L) Y, b
G, ARG RA O BENEY R TR =253 7 103 ¢ L' (LA COD ), B Tom/™En
3510, PR S —Fl R WA R =Y, H A E R SCFAs il MCFAs iR JE =4 . ¥ & R &
0.6 atm I, 7E Bk B FE K B f FP WL H] 0.4 g L' T EEWY, oAl , 78 F) 3R 4315 U8 & e i AN 2 A
77 MCFAs B A5 0 28 T Bt O e, JHG 0 0T o 4 B L %2 24 MCFAs i vk B 1Y 17210,

S 00 B A B T T MCFAs & B ASRISE I, 40 R A F 5% & 22306 T A 5 B4 i i)
HLFf& 3% (DIET) 195 AR 02 2F SCFAs FIEBEZSFE LI+, LIU 659 15 K FE CE I #% Hh ifs A=
Wik, B0 HOWE SR S e T 2.3 4%, IR KA O R A AR T 46%. TE R R AR PR
Bife (<Sum) N, TEREFREKEMN N 03 gL, LT 93.6% K m C MR, SRR EY
B B X FR ALY T R R MR A E 6.4 gL', RIS O BR BB MEAA 24.6%, FWIAWrmn A bR gk T
TR ] &R ) E— 25 %4k, GHYSELS %51 P T A= Wi A 4 X C. kluyveri ZE 15 F- IR R 2
MR i sgmy, 25 R, 10 g L7 AR Wik S5 50 41 3K A5 1 O R = R A i 4 Bl 12 g L7dT M
10.1 gL', RIEH&E MR EE T S5EWmRELNIER, AEFGERAYRE MR, FUEYT &
B, WINT 2g L SRR EMIG AT 325 gL SRS R, WX BAR 16.7%, AKX
FE A H P FYOR A XS SR AT R IE K AL VR . WANG S8 ) 5 25 s i 20 gL
(5 LR A 2k (200 H ) DU 2E ) 43 75 Je AR 7 MCFAs, 45 5 38 B 5 R U8 I 254 40 B9 s g 4 A
b, W INZA k)5 45 SCFAs Fl T B A ot £ Wk B 79l F [ T 24 300% F11 54%,  [A]BF MCFAs 1) i it
W R T 5L E (2.9 gL 8 m3] 154 gL' (L COD i) o Meah, #il & 35 o v e, 7 5%
BRORARAG B T RORHE AN BT e e Y i T 2E R IR 2 8 T DIET Mk A=, R H ik ik
WA EAEIEYE LS CE W A7 7E DIET i 7% .
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KA B AN MCFAs H By A F2 1k, 25 L8 21035 1 10 A A 2 X il 28 K 7 7™ A R B kil 470
M AT i MCFAs 196 8. AR & LB, AMESNCRREAE & IKE N 4.6 gL' Bk e 4
T RIHFETE TSR A R Mk BERRARE T 3.4 gL', Ui MCFAs 19 25 M 6 25 55 5% 1 2 19 184
MM . FEIRERE IR, MCFAs X B #F 09 0 il 5 1 B nT RB E A, (X 0.4 gL' Rk il i B9
TEPERRAR, JEHEIH] TR M CRR M FE LD, SR il , S0 Az i vl 5 R0 % ik R I I A RO 4T R
22 B0 0 s W o A 2 0 il R RS 2 1T sl AL B v, AR Wk S TR A v 1Y) pHL B R AT Ak A o i LK i
B35 MCFAs (MR, BRI SIAT 0 o R, Rtk o SR 4 i s 15 U A Bh T3 A o 4k A
FEVEY T, Xt 2 DR A R TS YR LA A ORI 2 FL IR 25 A B0 91 A, pH AT LRSI MCFASs (1) HL S
A, DTS R R i B MCFAs 76 & B P v B . AT RGERM, 76 pH o 5.5 B, KA 209 1E O R
R B T 0.8 gL', 4y S S A A A A T A T PR, 38 R R pHL A AR AR R i BS MCFAs
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4 W 3 PR T A ik B B AT R T AZ Y R AN, SR TG A MCFAs R B 2 0 75 T it Ak 34 7™ 5 [l g [
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25 FYIR S B EER

I TR R 4 3 R B MCF As 2 52 H: P2 b A AR 7= By FH B AR R BY . fE A=Wkl ), 7=
VIR R 23 B8 -4 BUE B 5 B P AR 1Y 409%~50% , DRI, S B 4R BOCER Y Y R Bk AR R B
PHAR (Y 53 B -4 BB R N 2 B B A T 5 L 3s B AR T AR R0 AR e Y R IR AT 43 T
T BORD A 4R B 2 B % B B R i B MCFAs WU M B vEAT 0, o R AE AR PP 3 K ks iy
MCFAs (C8~C10) B, JEA0 $ B B 1 14 45 HUR g 4,

XIONG FEPIVWFGY T J T 94 0% 1) IR S8R A ) s g i 76 A 7= 2 B MCFAs 7 T W g 71, R ILIE
pH FUE A I FHEFR /N> TR, HH X MCFAs (e B A X ARG . MIHLZ R, 38 TR E HBUR
F BT hr B 336, = IE S BREE E L) BRI A N MCFAs B T & i #6050 BT T -
TR AR JRCER) T ASE T A 2 B 1 R I i 9% 1 11 FH T S 3 MCFA B 2B 7= A A7 S B, L mT S 30 K F
90% ) CLFRP, AGLER 48V JF & T — B 55 F b 28 21 4 R0 W - A IO 8, L EL A Il 28 42 U 71
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FEHEAN 7S5 g LA BIEALT, ST RO s KB (550 d) iz AT, MABERE R BEMUE AR 2] T R 4
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IR ™% (19.4 gL 7'd™) P TREE M, Bt A O W b $2 B 19 MCFAs 2 DL 2 &5 77
TE, T R4 ik MCFAs, XU %8P 75 W -1 B A2 HOAS 5 A6 1 B vl i ke 18, R HH T P iR 3t 22
6] (Y pH 6 B 52 B T MCFAs £ 8] IR AR (> 909% 4l B8 ) (A 800 8, H T i InEh MR 25 pH &
o fEUCE AL I, CARVAJAL-ARROYO PV AEU R R AR L T 2 M ELFEMREZ AN
MCFAs 2t fe, BUBEASIOGHE A 2 55 B r ff I EL B2 3 =P i, 9% R BT & 72 S0 3K MCFAs i
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I, Rk b T B 2 AT A S Y 0
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iy BRI 2R A B S K TSRS MCFAs; S5 57 A= 1 S Ve A R SBU) B2 BB i 5 7 %1,
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Abstract Under the goal of "carbon neutral”, the preparation of renewable chemicals from waste biomass has
become an important technology to implement major national strategies such as carbon neutrality, pollution
reduction and carbon reduction. Among them, the production of medium-chain fatty acids (MCFAs) by
microbial chain elongation (CE) technology is an important direction for high-value recovery of waste carbon
sources. As a new star of bio-based chemicals, MCFAs have economic, environmental and practical advantages,
which can partially replace fossil raw materials to synthesize environmentally friendly fuels and chemicals,
reduce traditional fossil resource dependence and carbon emissions, and promote green transformation of
economic and social development. This review aimed to introduce the mechanism and functional microbial
communities of CE technology, as well as the key bottlenecks and research progress in the production and
application of MCFAs, in order to inspire researchers to carry out innovative research and breakthrough
technological bottlenecks.
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