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Abstract: Pickle is a traditional Fermented food in China, which has a history of thousands of years. Pickles have attracted
wide attention as a health food in the world because of their unique flavor, quality and probiotics. In recent years, as the
next generation of high-throughput sequencing technologies, the third generation sequencing technology, acer genomics and
transcriptome study etc are widely used in the study of molecular biology technology in fermented food. Researches on the
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microbial community diversity and function mechanism in the pickles have made significant progress, however, the

relevant generalizations are not comprehensive enough. Therefore, this paper focuses on the relationship between

microorganisms in pickles and the formation of flavor substances in recent years, the formation mechanism of flavor

substances, summarizes the control and utilization of microorganisms in pickles and other aspects of the latest research

progress, and describes the diversity and probiotics of microorganisms in pickles. It is expected to provide reference for

further study on the formation mechanism of the flavor substances of pickles, improve the flavor quality of pickles, and

realize the modern processing of traditional pickles.

Key words: pickled vegetables; microbial diversity; flavor formation mechanism; probiotics; functional microorganism
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Table 1 The core microbial community in the fermentation of pickles
e KL LT i
VIHIEAR - - R, 275 2L
BT TR BRI
. . o . Debaryomyces, Guehomyces,
T AC =) chtobactllus, PG?JIOCOCCMS, Arcobacter, Vibrio, Halgmonas, .Bactllus, Leuc}onostr‘)c, Kazachstania, Sterigmatomyces, [5-7]
Acinetobacter, Weissella, Pseudomonas, Flavobacterium, Sphingomonas, Idiomarina, Sporidiobolus
B | Pediococcus, Lactobacillus, Marinospirillum, Idiomarina, Kazachstania, Pichia, Candida,
: Bacillus, Halanaerobium, Halomonas Millerozyma [8-9]
RS Lactobacillus, Pediococcus, Weissella, Pseudomonas, Vibrio Starmerella, Sugiyamaella, Millerozyma  [10—11]
. Lactobacillus, Serratia, Leuconostoc, Pseudomonas, Pediococcus, Enterobacter, Candida, Cladosporium, Gibberella,
FRALmRS /4
AsALIRA Lactococcus, Weissella, Klebsiella Aspergillus [12]
I Weissella, Lactobacillus, Tatumella, Staphylococcus, Bacillus, Brachybacterium, .
RS Microbacterium Aspergillus [13-15]
Pediococcus, Streptococcus, Acinetobacter, Staphylococcus, Serratia, Lactococcus,
KRB Gluconacetobacter, Enterococcus, Lactobacillus, Leuconostoc, Achromobacter, Candida, Periconia, Rhodococcus, Pantoea  [16]
Pediococcus
- . Lactobacillus, Lactococcus, Weissella, Cyanobacteria_norank, Aerococcus
Yavay ’ 9 9 ! e E)
KRR Marinobacterium (7]
el Lactobacillus, Halanaerobium, Halomonas, Pseudomonas, Weissella [18-19]
N Pediococcus, Lactococcus, Pantoea, Acinetobacter, Leuconostoc, Citrobacter, Raoultella,
KRR [20]
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Mechanism for the formation of flavor substances in the microbial metabolic pathway

FEMITER A AR N RVE R S S ilE— 25 iy
FLER, it R et A v, R TA s AT s AR
TrA I L-FLI N S R N R R - Sl L-FLIRPY,
H AT, KEEror R, A E . ST ICrE . A eked
BRI S A VLR ARG <, AT
R IREIIT OC PR AAE P 2 LA B He e A & v =5 vl LA
AR TEIHAEE A MER P UIRIE R, 2z
TF5E KB, FUAT RS AR BRI S R A LR S K Tt 2
T EZOLHREE, FH SRR . LM% . BRI . B
BRAGAMIIRIIF=A A >, FrERe |- 5 L a R
TR S BRI o<, HRSE EA ISR L, $sE
o A FLAR B S A HLER A B A S R T EE i — 21
SR, - HAPLER 7T HEA B T35 57 i 1 e XUk
MITE Y o
33 MEYREEERER

AR L M S b SR ) R i R DTk, B
BT, TEMEHIBESE T B 2 B A B IEAR L 30 ZFpH2, AR
P SR 0 EER R, T LR S ep e | EH e | e
R JCBRPUFD . RAZ IR AT 2 IR A fef DR ; 22
S | BRI B A SHRAEE; &R, RN AR E
A EREE™ . Wang S50 L I 2B RE | K 2R |
RACT e S FABRUBE = izt R v & AR 1 2 0, 2
TIRANEER ISRIR . (EFIESE R R T, ISR &
RS S TS E] A3 i S BRI R s b Ea S,
SeFa e T A A R AR B SR U, R T
A3t Sl Z2FP A BLR . AN Xiao £ S T K I S 2 I8
A EH S LR Ve B 3k R, AR DU R AT S B 4
FR . SRER . SRR AR AL . Zhao SE fiff 3T
K B AU < 7K AR AR LT BRT . A EQFLAT B AN 2 1
BREA I RV AT B i St v h i R . H R
. Luo ZEUS K H FHAH SR BB . FLAT B A ERT G



43 % 5 144 2 Y, A EIRSOP R RS SRR RO R TR R - 479 -

FRTR A PR S WM 3, T P pLIR . H R
ST SR S RERIN . 1T UL, s S S i
IS B I 2 LRI E IO 25 5L B
FEERIIEA T, TGS E M 00 U T 5 B A 4
FLAR . ZLFRAEME KA 2B A TR, AEY IS S %
JET I, TR A B A R R S T A R R 1
Sy - TR, IR B i IR T RE
34 WMEYMRKEEESE

i RO 2L s v T S TR, U
EIRE IR . RTRERI, BT RIS
WIS TR AT . SO B, (e
PRI A BT WIERSE AR, TR Bk
Lol AR KA PRI A A AR HeE . B
R I A, F B L LB MR W | R
| WS R KA R e F e S e it
TR A i SR BTN, S5 — P R
3.5 WMEPREEEZELZEXRIR

B P MU E ) R T A O S A XU A A
MR | PR WEE . WKL W WKL R MEK .
ERALGY S . 22 2 R AR G- T
(GC-MS) S3H it JURIHEIME 7= it Hh 1 B A MK
A

PR 2 2 T A1, R AR [0 5 2t 22 1 T 14 6
S it B KU R[] ANV S8 B 0 9 T
S AT U 1B, EUIE . TR R S
I, SRR IR S LRI R R, T RS EIR SLIRIS) . A
N R B R A W T U S5 ORI,
TR I RTREI, % & SRR U5
ARSI W52 B A A A 22
TR A BT AR5 25 G TR A 4%
T, 7 A i R e, 9608 5 — B LA (SRR A 53
RGBT, MEST R R B R, JFAS B A 1 5
AR I R S ST 7 B R M 0 5301,
HE O RIS

Fh 1. 2 2 AN, R IRVRR I 5 T o KUk
PSP ARIAL, B PR Rkt e R e R b 4
AL B E AT 22591, SR, AT RN, [
SRR A BRI, 724 (0 U

25, U Liang 2512 & ARSI FLAT B8 A& BERR SR 1]
DI RS v S | lRIS | SRS NG S oL i MR
1M Zhao 5504 R T EEFLAT B4R & AR, & IAH
H SR A2 1%, AT DA RS iR S R Ui B i T A,
I H AR Z iis s | B2 RS 45 AR oy . ¥
Jifs S v B O BB A I AT AR SR XU A It
AR, WA BIFSR R B, K IOBEZLAT B4R R 25 A T R
T T2 E A0 R T, R e B b=k T 22
HAT SR ZU A AN ZZ PP 25 A0 PR S B, BERH G
LA B AT AR P St I g A i)
4 ERFEPHEVYHIEHSTA

I ) e T bR S e il e R b R A L AR
AR, Horh, A3 2 S E AR B SE T i B 5T B
SEE TR, AR A R XU T, T R SR
Jif . BT USRS BRI . T F eI AR
BRI A AR T 1R . AE B
P 5 VAR S AR = K B AR, PRk, SR e i
SRR o, XIS v A e i das il e
HEMETAE R 0O i Al B
4.1 EERPEEMEYITHIEAR
4.1.1 AEPCREE T ARPCRBEHEARA i AT
HEPERTA . SRR L IRIRAF B AR s
EAIRA T . ARk, (IR A B T IARLb | )8
SE AR (DPCD) £ ARANE g B AR TH AR
bR T TR SN T T o R A B AR A P R
JEAE B TR AEAE TS TR A AR AT HUR T SRR
KT 5 4 2 A W BRA 2 SN, T DAAT 80 PR A T
o S A IR =4, A7 bR S a0 il Jsg e =
YA R | o4 ORI R
AR . Zhao 4500 K BRI 45 B FARAb R E
Fe s S RENS AT Rl S BRIEERE B, JU IS = S BT,
[FIAsH O BE LR P, LA 5 B EC R B AR LU 2 4 i T
=55 B A AL (DPCD) A2 B Sl ik — S Ak ms id 4y
TR0V AN 7 SRR B B ANEERGY B 1Y, S5HCREAH
b, DPCD ¥ ARTEAR I A4 N ke RO B, S5 =
JEAE LY, BEf R BRBE M LR AF 5l 38 35 . XU BT e
FECT, AT R BT, DPCD 1 b —Fugh B 19 A 1
AR, SHUb AR L S R TR S A

2 BEMESE Y F EAEAE KR

Table 2 Main volatile flavor compounds in pickles
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R FFIARE, 4-H -1 TmE, AW, KRR B, 28T, 2T, a- 2800 220, 2EW), 20, +—R, W, 2-H AIL4- 2R3 [2,44,48]
RWEE b WRIE-2-BRAH, — 3L =0, 3-(FR B3 ) PR SE B BRI, — Y SRR RS, T [9]
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W T TURTISLORE, IR R, 5T R, R TR, 3-H R T, D [50]

P SRR, RS, PRI, W R R GRR OER, 3- TG, KB, B, 3-(2,6,6- = HI3E-1-FR OG- 1-38) N e [18,51]
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