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Abstract: Water kefir is a kind of non-animal sourced traditional fermented beverage with great development potential, which
is named for its rich probiotics and beneficial substances. The mutually beneficial interactions between the strains in the particles
increased the number of cells in the flora. These particles can be applied to variousraw material substrates, such as fruits, vegetables,
cereals and teas, with a low sugar content, low acidity, carbonation and low alcohol content after fermentation, thereby making
them suitable for developing products for specific consumers, such as those who are lactose intolerant, vegans or vegetarians.
Water kefir particle fermentation can increase the added value of products, make full use of by-products, and reduce environmental
pollution and crop waste. In addition, it also has great development potential in functions and bioactivities related to aspects such
as healthcare and disease prevention. In this paper, the physiological functions, formation mechanisms, types of fermentation, and
microbial species of water kefir are reviewed to clarify the significance and application prospects of developing functional water
kefir fermented beverages. Moreover, this paper also provides reference value for the development of new fermented beverages and
functional products through summarizing different types of fermentation substrates used domestically and abroad, based on their
physical characteristics and the existing microbial species.
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Fig.1 Formation mechanism of water Kefir
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Maria 25 ] 16S rRNA 72 5K 41 220 MK 3E 2R (1)
U R 22 FEVEFE tH 7K I SE /R ORI URE 1) ok A2 P B v 2
R AR ZE S, BLJORH AT B2 ks tH B KT R
W ZFEVE, ORI 3 AN TR A IR AR B AN E R i
W, MR, HEARE LS ESRE, HEERRE
FERER A ) 2 B LIC

FEXF T AR G W IF 3R KW, KITFISE/R BRA A
AR AR ) B, I e o 72 LR 1 A BE B, 45
WA TR E. W ERE (Leuconostoc). T, & % % £F
(Kluyveromyces) £ 7B B} (Pichia pastoris) =5
B REEE S, BTN BRI, K IR R R g R
WA AR TR AT B (Lactobacillus paracasei)
A% R F AT 1 (Lactobacillus nagelii) 7 K 3L B
(Lactobacillus hilgardii) FEREEERE (Saccharomyces
cerevisiae)' "™, 7£ FF Jf R WOk i K I B JE T 0 E
vl B BE (Kazachstania) &% (Candida).
% 8% £ (Issatchenkia) F 37 J& (Rhodotorula) 11 J
B RFAAN . HERIE, E BT T K IF SRR I RE
TERIRF 78 v #0OAG 0 20 R g P BT, L A 2R
TERA %, Bl i) & 5 IR (Shigella) ¥4 KA
WRAERR B (Clostridium difficile) ¥ % (141 fa 7 157"
Oktay %5 MR 4 3k 428 1) 5 S A 51 4 13 310 1 % i TR 4L 41
FCES B, B8 K T FE R RO A R A 35 B b e B LA
(Lactobacillus ruminis) F1 W R ZE 107 (Bacillus
methanolicus), i WHIHE M NI ERE (Lactococcus
lactis) FAPRIHFREE (Enterococcus faecium), T JNEFE}
A EEREE M, BREEEREE R . Ot S BRI A
% AW BE R 8 2 I T SE /R B BE B v LI

PR LR A S BRI P2 48, KIFFFE/R Y pH {H I8
WAKT pH A 4.5, B MEFEZIL AT DLOR 7 ORH 5 32 A
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(Staphylococcus aureus)"™ ™, TEAEAIE B RE W5 1| 220K
B B 7FMEEEZ AN, LR 7EKIFIE /R
B AN OB R . AR, & RS E B A
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e RO T R A BB AR KA S
A IR A NG G il SRR, S
TRBHAT B RE S 5 R AR R SRR KUK (¥
JR, R RE AT DA A KT [ L B R L R, X
B DA R I 77 A 1 3 S S, X e K IR R
IRRBERR R R A5 7 B AR . S v SR AT
(Liquorilactobacillus) f¢ 1% 7y W5 S HEFE EPS, A
R RS A T . Rk, KR SE R R BRI
TP A R R AR AR 22 5

& 2 KRFFERPBED S
Table 2 Microbial diversity in water Kefir

J&A B8] /h mH KH-miE A wHAEB AR
L S s b . R BB
AACH F 4 &X#T S (%Oxwllzed . AAH] B FEER ( Saccharomyces BRI B A
. gluconobacter) . ¥ FAFHE (Lactobacillus e o .
EFT 48 S N e HH# (Oxidized cerevisiae ) . ( Saccharomyces [26]
licorice) « BEIATEEATHE (Acetobacter n = .
. e L gluconobacter) FhIRAF B cerevisiae )
persian) . BEERAFH (Acetic acid ) )
( Bretton’s yeast )
Py . ¥RBZ PN (Sphingomonas )
AT et ¥ RA8 K E (Rawlstonia ) [64]
B K BEEIE ( Zymomonas mobilis ) . 3 B A
YAFHE (Bifidobacterium) . KetHEIAH ( Brettanomyces
( Liquorilactobacillus hordei ) . i 3 K & UAT bruxellensis ) . B&IB
& (Liquorilactobacillus satsumensis) . 441X, 844 ( Saccharomyces
8 2 5 AFH (Liquorilactobacillus nagelii ) ek cerevisiae ) . A B A
TR RBY 30 -+  B2RE ( Leuconostoc suionicum) ( Zj?ﬁﬁﬁ;b@is ) A F0R B ( Brettanomyces [81]
23U E (Lentilactobacillus hilgardii ) % ( Torulaspora bruxellensis )
#HEFAFE (L. suionicum) . &) FEILATEH delbrueckii )
( Lacticaseibacillus paracasei) ) 5AFH F KB
( Lactiplantibacillus plantarum ) F= % 7 11387 5L ( Saccharomyces
& (L. satsumensis ) eubayanus )
REABEEEERATE ( Gluconobacter morbifer) . % LE‘ E;‘?)L#TIZEJ BB i AR E B A
R BVEAFE (Gluconobacter frateurii ) uvamrzc)o acﬂlg ;‘S 2 % ( Candida ( Saccharomyces
FHF. BT 72 KRB FAEBREEATE (gluconobacter cerinus) . o Y I chellsii ) . BRIBBE  cerevisiae) .
¥ FHb JAlEeH $ 2k H ( Leuconostoc mesenteroides ) . L .( Lactt{baczllglus # (Saccharomyces — X B4 7<t% (82]
B RKIUAFE (Lactobacillus uvarum ) . r;’;g; _& éﬁ%;fr cerevisiae ) 4+ ( Pichia
L2 HAFE (Lactobacillus mali) ’]‘Fermentanéc) a fermentans )
- R BB
)
ﬁ;;ﬁg%% 96 LA H B (Lactobacillus) FATE B ( Saccharomyces BRI B EF
K 9{—3: K B BEERATH ( Acetobacterium Balch) ( Lactobacillus ) cerevisiae) . & (Saccharomyces [38]
E[N x4 ( Pichia cerevisiae )
K C
membranifaciens ).
S K H & (Erwinia) « 3 K# & (Larcoella
2 bl <5
R B 20 sgp} k;&%}]};&ﬂi (..PseubdoTnonas)) . {;ﬁlf’ BB
B & /% ( Latin Name Acinetobacter sp) . FLERH) ( Lactobacillus ) [83]
J& ( Lactobacillus ) #= A4 # & ( Enterobacter ) .
1B#E M ( Pseudomonas adaceae)
Iy S0 0t
FFIERIATFHE (Lactobacillus FIERIFHA # (Kluyveromyces
kefiranofaciens ) . 4 FATHE (Lactobacillus ( Lactobacillus marxianus ) « BRI SRE A
TTRA 48/72  plantarum) . KW FAFE (Lactobacillus kefiranofaciens) . B4k (Saccharomyces (s /h . 19
fermentum ) . F3IERFAFHE (Lactobacillus FIERIATH cerevisiae) . % ace .a'om;/ces [19]
kefiranofaciens ) . A1 L A732 18 ( Kazachstania ( Lactobacillus FapbiE AT te i cerevisiae
unisporaQ’) kefiranofaciens ) 4 ( Kazachstania
unispora )
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