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Research Progress on Microbial Synthetic Mechanism of Flavor Ethyl Esters
in Strong—Flavor Baijiu
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Abstract. Strong-flavor Baijiu is a typical representative of traditional Chinese distilled alcoholic
beverages, with a long history and unique flavor. Flavor analysis showed that fatty acid ethyl esters
have a key influence on the sensory properties of strong-flavor Baijiu. Esterification reaction
catalyzed by ester synthases from microorganisms is an important way to synthesize fatty acid ethyl
esters using alcohols and acids as the substrates. However, the mechanism of enzymatic catalysis is
not clear until now, and leads to the batch instability for synthesizing esters in strong-flavor Baijiu
during fermentation process. The classical enzyme catalyzed esterification of acids and alcohols is
under organic phase system, while the water content of fermented grains is 53% ~58% during Baijiu
fermentation. It is generally recognized as a water phase system. Identifying enzymes for synthesizing
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 Review_

fatty acid ethyl esters and revealing the catalytic mechanism can provide a theoretical basis for
improving the quality of strong-flavor Baijiu. Baijiu flavor esters and microbial metabolism were
summarized in this review. The structure and catalytic mechanism of microbial enzymes from Baijiu
were also discussed to provide a scientific basis for clarifying the synthetic mechanism of ethyl esters

in strong-flavor Baijiu.
Keywords: ester synthase,

mechanism
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Table 3 Aroma contribution of ethyl ester flavor substances in strong—flavor Baijiu
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Fig. 3 Different esterases and their respective lid structures

A a-18HER 54 B-Ir B A, ANEA w45
(WL 3(h)).

4.1.2 HEER-T  BFSEIESE, D EUER A A DG il 2
TEAEAL L R h T 2 2 SR 7 . 2 22 R
TV 22 I A9 3 25 R0 A0 S 2 AR AR AR RN 23 W &
gk Horb g 0 R S AT S il Lif AR — R I
458 SLARTEAR JFA7E — /N B 45 H 580 MDD, % 45
Far DL 455 I IR I LipA 1947 &9, i
TR M TE (Pseudomonas sp.) FIVE A1 vo 28 /R T G
W (Burkholderia cepacia) i g 7 it 41 S 1 72 b A7 46
— B R R O B R E TS, R R B
2 i 105 Wty b AR A AR A — DR T R A S Wl %
A5 R B8 0 T ) S A TR B 7 T
P18 b B b i RE B BREAS | A HOIR AT IR A S 4R i
BEAS [AE A, AL A 5 e W S AR AR A TG T R
IR (Burkholderia glumae ) g Vi Bl % 35 75 2 — A~ 18
BEIHLif R A5 B A SCA W PE R M 4, H b 20 [ i
35 LipA F Lif A Resk A5G G Y0 IR 7 mg™, it Ak
W AFAE — S8 17 B 300 TS Ve R A ) a0 AR AR
(Rhizopus chinensis) U5 g i i N % F Bt (NTPS)
S AR T3 WA RN AT S T A B — A5 H R R A
oy 3k 55 0 U7 T 1Y) 5 T 495 AL N A Ak 25 4 OB IR
SR EAE R G, U] NTPS & —FP g i

P8 5 4 T A i ) ),

4.1.3 AEACE M P AL TS PR O S WA AL Y
OB DX, A o A A 45 A I DL K A Y
05 1% LA 5 B A A AL TG M o o TR A BORH C i JE 1Y
R T 1 s B Ak = B 4AE H - Ser—His—Asp/
Glu 41 (WL 4), Hob Ser & BB MEFRIE 7 T4
S ALK R 51 “GX SX,G 7 HY , His J2: 5 1 52 (/435
Asp WIE ARG A& R 5% 3 . Ser 19 5 M1 His
(1 RE 7 2Z 1) T2 B R DL RS S S A% A% 3 Ser 944
4,100 His F1 Asp A% )38 3505 F B3 & 1 4R Jik
NG SRR E . MR CALB 1 & 1A 25 44 fift BT
& W] Bl L AT 22 M fb — BR R Ser105-His224—
Asp1878 55 bl , R i g T1 1 i (A 245 40 g A7 , 3=
HH A% 5 1) i Ak — X ARl Ser113-His358-Asp3178,
T BRI i S0 Y TR T E40 i b = IRk
Ser145-His269-Glu239, 1 Glu239 X ] T H: {1 P
B AL =BG PR Fh AR 3 Asp™ . T WX S B H A IR ST
FRRF A “GX,SXoG ™, 8K T A7 76 H SE il i AR L Ky
g A =B S, (H LR SF T 5 20 AN
[A] . 9 40 /g B CrmE10 A9 4tk = BX K & Ser29 -
His181-Asp178  {HH AR <F 7 51 4 “GDSL”™; i s il
PFL1 ffk =B AA hy Ser129-His372-Asp330, ifi {4 5F
JEA1 R “AXSXo,G™ i Wi B L2 AR 5F 7 514k

I JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 41 Issue 10 2022



R F R R G B RR T B A 4 A R ALH BT 3 R

“AXSX,G AU A I A A L R il ) A T
TG ISR 28 L A Ak — AT 20 B an ey ik
KL SGNH F 5 (1) 5 Wi it SrLip 16 P57 55457 F 5 7K
g As ATRT, HAEEYE O | Serl0 F1 His216
B e 41 A AL TR, J Ser10 By L E AN
His216 AR+ Z [P A, SEA% M Serl0 {7 T
ol B2 N His216 i T 5k 192~211 JE A Loop
W T, 5% 211~213 {776 — A “Hf 1 7, fifi 5% 5
Asn213 (FH 24 F HoAl K i il 41 AL — BRAR TP Y Asp )iz
B A A, 22 0 DA A AR AR Sk 3 A R
A 1820 T g EprEst B9 4 46 35 2 o0 A Ser85 -
Asp109-Ser214-His242 F4 ji (1 Ak DU B A TE L, B
A ARSF R TS “GHSMG” , o T B4 Fil o3 Z 6] JE
i “nucleophilic elbow”, T HAth 3 A4~ I 11 5% £ A T
AR Loop X P, 3% 4 /4% 5530 i &0 5 A 3k 47 1R
it Fr R, BRIk Ser85 MY 4 IR 1 it St 5
His242 1 & s A 5 AF I His242 M AR+ 5
Asp109 1Y A0 BAERDE RS, T Aspl09 1Y
M55 AR F 5 Ser214 AHTAE HITE &8 , A4 i A
P14 e T 0 B A A a2 R 1 i 3 P v AR
Jo i H A R TG, A — S R R B,
o1 G Lok 5T m i Al 22 T B BB DT 18 B (CALB)AE
Ji A Ser—His—Asp i £b = B A4 (1) I 17 A5 AL | 3
1t 5E 1 AL 1S B B Cys—His—Asp fE1k = BEIK Y
1o I P F DR R R DT e A Ak e A I AR R AR
4015,
414 A M BTR BRGNS S5 A T
it () AL E M PGy BHAE TR S MO B 2
fik o 407 TR ST 2377 A < A0S T g Al
T R SR 3 AT O IR
O FR R R ATE OIS 245 A B
TRIE M B 2R T AR 5 1T FTIE R R 4B
B IR P s, A B S R R v s
457 B I 1 AR T A T 22 R ¥R L L 0.3~0.5
nm, 75 R ZHCE B0 T ik B P 3265 BERG 25 A Pk 5
SR 1 SR R AR DY TR A v ] = 2, AR B 1
T FZLRB N 3 A .GCG(X) . G(X) MY 2,
WG (X)) Z8 3 A F55 40 B R0 B TR R U I O L
B AR i 20 2 5 Ak . GGG (X) 2K EZALTE
2 TR TR T | L TR R IR T N | U R U IR U g L £ T IR
T G il R B R 5%, 3 4 T R 0 L R A &
4 1 1 Il ) 4B B 73, HE TP R i EH3 . RmEstB |

TmelEST2-3 EA3 {57 1 A B2+ )7 51 HGGG, Bk
fitf £40 E53 Est22 HA TR HY HGG J¥ 41, T HAlh
i il 0] 2 B0 oy 45 1R A S8 B TR F A T
Est4 J¥ 51 3 #r & g & A — 1> GGG (X) ALY 4
B ES 111, Fe & EstBP7 (9 51 50 #r & B0 % i 4209
B FIRFR N Cly-Gly—Thr, J&—Fh 2% WL 4 420 B 25
T B 5 2 BH £ BR A R R () R i 8 LipR U9 B
TR Y B R R Y A4 B 1 sk
HULE) GGG (X)HY, e I ol i 2 J5 BTG ) o8 4 ok
FEH LipR 1Y 780 S0 25 71 2 e 45 il 0 2 1) o 2
SE RGN,
4.1.5 JR4pid i fe R sk AR 5 AL 0 T AR
A A IS 0 1 N B SR X 8 A 7 g I X3 R
JCH IR E | B R IS E SR A S H AR, IR E
T T 1 A A P DX IR A 1) B — 26, T Tl A Ak 2ot
FEA B B 2 AT AR R A A OR
(ke PRI 2R o DRt i A 30 AR ol f e 17 G B P
DX, UEAh , —SE 45 G 0 i X T B AT foff 4 Ak T
R LA OCHEAE A2 il Ak 1) SRR

IS ) 3 1) % T R K M S SRR AL, I
5K VR ) 2 88 B AR BLAE T 38 6 RS 473 1 7E
B KA BLAE 0 3 AR RN AR DL KA
FEmR WAL VE BTy A BTN TE] ANk 4 R R g
EH3 WYY iaE fh 3 Al iE g, 5ok B 1A
Tk 35 3 A DA R S B T R 5 1, 3 4 3 T KR 4 e ok
[ 25 F 45 A8 R (8 Ak 245 4 35k 100 55 A P iR SR 21 R, H
P 5 3 3 5% L M115.,Y223 \W228 .1.246 1244 i
1.260 41 A%, M3 H 6K % 2 126 ,1.56 . M59 M60
I M63 4 B, ik EE RmEstA F1 RmEstB 454 438
TR Y456 1 48 DA AR 11 J5T 3% 100 A2 At 3] 4 b 5%
B Serl64 24 1.1 nm MBE B, 2 “Uw AR, 8 4 4>
a-12JE A1 Loop ML, 1l RmEstA [ JEPI45 A 1148
T — 25 B R 4 Wi Y S L IZGm T A R 5 A
a2 TE F Loop ¥R, 2% B [A] Tk Jfg 119 IS 47y i 8
KN JERATE, WG TmelESTs 1425 11 5t i 14 45
P DL B AR Ak AL ] A BT A5 1 K i 10 IS 0 285 B 11 4%
PSR /NAS[R] (1 38 T8 20 B, DA S A2 5%k Ser190 4E i
FNEE (R A Fe T, BB IE R, Hop oK e A
PRI B, N 2R TH FH B 7K R 1 5% S HE A1
17 575 — A~ /IN (R 3 3 R B RS I W 45 Al 1, N & 1f
B KM SRR HESNSY AF 5 BRI Yju3p 1
L UNEEER N E I S AN W i

LEsdpp £ S 025 sg108 HEH




ZHAO Jingrong,et al: Research Progress on Microbial Synthetic Mechanism

of Flavor Ethyl Esters in Strong—Flavor Baijiu

e 235 g S 11 5% 35 2 A, L RS 90 1 1 A 5 4 3k 22 TR 72
WA ME R BEREE EprEst 19 35 7 45 # FE
b 25 K0 3 A FL L O R — A K R A A 1
42, DAL 0 SE i B B TR, Herh 6 AN Y A
RIEMBIES T TIRYALEE A LRI, 5
E53 ALIE P 48 H 7 4> oIR8 BER 4 4 B-Hr 24
B, AL A R LI i X 3G 3 A~ 8R4 — 4
AT X, AN RKYEE AL, D RIE
W4 & 1A% K Uiy X 37 g i EstDL136 WA — 4
X R D 25 6 1148, X2 A 3 A3k
Trp86 Met211 Fl Trp215 5 5 78 7% M 47 s 19 JiE &6
A A X BN, PR H R R W R & TR 6 i
R TR T A 2 TR K i R PR R | T A [ Y 5 M ) At
PRl eb G2 A 2 e H A ) % /)N ) A TR B
AR, T 1 AR R DR e B HE 6T K i IS 0 1 O
PE TS M H A KN R ) e 4 A % D)
P E Lo
4.2 FEREREBELILE

AN 7] He R TR B 8 6 A F b B 18 R 25 ) Jo Bsf

His

(OF = PIBEIA T 1 RE I

H 4

His

(e) DY RS20 T 1
il fE 1K B 4K Sz Bz 0L

Fig. 4 Mechanism of esterification reaction catalyzed by enzyme
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