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Abstract: Lactobacillus kefiranofaciens is Gram-positive Lactobacillus originated from different
countries and regions with probiotics characteristics and food safety. At the end of 2020, the China
National Health Commission approved L. kefiranofaciens subsp. kefiranofaciens as a novel kind of food
ingredients in China. This paper summarized the research progress of L. kefiranofaciens subsp.

kefiranofaciens including strain morphology, genomic characteristics, probiotic functions and potential
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benefit in order to provide references for their future research and industrial applications.

Keywords: Lactobacillus  kefiranofaciens;

morphology; genomic characteristics; probiotic function

RHEFLT I (Lactobacillus  kefiranofaciens)
T UAEAAZS TR T 28 5 T8 JUMny R 580026
B, AT EFRARE, FLAREE, B
PSS A s I 00 R 2L T D 3L AR I Fh
(L. kefiranofaciens subsp. kefiranofaciens)F1 %]
WAL ZLAF R = IR BRUSRLIE RN (L. kefiranofaciens
subsp. kefirgranum), 2020 4E 12 A, thE AR
SN ] [ 5 TR il PR 25 D 25 A i 1 (2020 4
5095, Bl SR A LA I DL AR A
NS/ NNt

1988 4F, Fujisawa SFHliiR T — N8P, fiv
2 R AR R R F] 2021 45 3 H 3¢
kT 1 T LA FLAT BT 25 P, SRl kR L
FFRORIE) 1z, YIReZHe, “atkly. m. 5
FLIEAEFLAT I 8U J& HH Zanirati %432 0 B PG T
FERAL, H AR R B R A,
X i LA AR SR AR R L A
FLAF I DD2 J&H Jeong %543 #5155, DD2 bk
TEPUAEY EIE B BRI ARG, B
HITE A G 4 & e h BT 2520, DD2 A RE
BEFF % h o B 11 A 25 AR R R, Owaga S5 4% 3H
T A EREFLA B M1 X SR R £ 7m A
AR N, A SD R B I 5 . I3 AR
ERRB T S50, BB HAS . whIE L
ER P E G E EZ A X RV SR
FF 0 0 7E 2L S B RE PR & A . 2020 4R
I LI A ZUAT I S LI AR Ak 21 o 3 BT
i R

L L R LA TR 2L A R L
AWM Z —, . DI E
ICM 6985" F1 T FLIHEFLAT I LMG 151327 )2

Lactobacillus

kefiranofaciens subsp. kefiranofacien;

SR ) S LI AL IR R R, 200 A BTAR
FRAERUS, AR FLAT I ZW3 Hh E e iR
o3 E B E PUROTIE RO, B R A 2 hE
(EEST U

1 WHBAFHER AR

h LR FLAE R B L GBS, iz s,
KN H F(0.5-1.2) pmx(3.0-20) um, Fpd
BT ERA A B, 7E 15 °C AR gD
WA, TE 45 °C BEAAER kR, 7]
KRR, b E e E R,

I L RE FLFFBR 9 2 A P T LU B VR TE
FONNINA B 1 L2 s A ST 1 B 7S B W Al e | R
FEZLFF R 5 2L AR AP AE 30 °C Aok B KPL B
fE(pH 5.5) B335, WK 2 EIE SR LIE AR,
HAA R 0.5-3.0mm, £NE, EHEREH,
i, i, BN i LR
FUAF B S R BR ORI FP RV 2 A, B, 1
RIVIEAS o SFLIPAEZLAT i S 2L AR AP A BE R
FRBER . BER R . AR, m5El
TP LA PRT 5 00 2R R A S o DU 1A 46 A 2

HTHi, #F National Center for Biotechnology
Information | & 2833 MR LI AL ZLATF R 42 2
R 79 s vk — 2 9 #ko SEHEAK/ANN
2.07-2.35 Mb, GC A 37.20%-37.58%
Otk LI AEFLFF I ZW3 \LKK75 . JCM 6985
1l DSM 5016 LA, JCM 8572 Hil
DSM 10550 /& Il & 2 5 4 W Ff . ATCC
43761, KR H1 1207 J& T MBS A 8 ANTHAE . A
FENHFHERE, WAL 16S rDNA FH
A 584 —5M ) 4t NCBI Gi3t, DhLitike iy fh

http://journals.im.ac.cn/actamicrocn



416

Wang Yanping et al. | Acta Microbiologica Sinica, 2022, 62(2)

ZW3 5L NP5 h 2 X4, LKK75 4
FEDNZH PP SRR LR e, O 98.76% IZEFI Y
HAb R, 40 JCM 6985, DSM 5016 5 ZW3
LA P HN AR T 97%, T MR R
YRV A JCM 8572 Al DSM 10550 5 ZW3 43t
417 A0 AR B AL, o JICM 8572 5 ZW3
IR PN AL R 85.11% X Wi 2 4>
WA FEHYUF ST 16S rDNA JE K ¥ 5141
WAFFEAE T 15%022 5], HHET 2 AR g 3L
2 1) 22 53 0 B SR L AH SEHIF 7% 4l

2 Wbk

IR, SFLIAEZLAT I A R E A A
O, gy . B k. eE IR . Pl
. o RN SE DI RE, HaxX S5 R FeE S
PRI AR P 47 S P B AR OB
21 EHEFPFERIRE

2L WA LA T AE AR R I 45 AR T g
SR HLA BT R R R R R AR
XF 1 R IEE b e A A= ZE R R o Santos
SEXF TFAE IR oy B 45 ) 1 LR AT i X A b
FEHE Caco-2 Zf M AOORY BRHPE L R T R 4 R IR
MRt iE T TSR, 45BN, SELEAEFLFT
B CYC 10058 HA R A7 AR, Xt RYE pH
{E AR R A Ao i 32 v, BAA RAF 0y iE
R A L
22 HIHIBEEMEDHIER

— S T 2L R LA A AT LA AR RR M AT R
AP IEK,  DTTT BEL L i S g i A fy 7, 0ol
20 TR RS B B8 AR BT T ) SR FE B R A . Bae
SRR B, EFLGAEFLAT R DN1 23 X587 A2 X
W R U0 1TV IR TR (SE) ™ Al AR T, BRARVDTT IR
B A1 A g Y Jeong 254 T TR kR
FUAT B DD2 w1 A ER B 09 AR K, Hal
P 2R RN 2 W5 AR DG B R 2Rk, S

<l actamicro@im.ac.cn, & 010-64807516

) T s e Bk T 10 A A BT A BE
2.3 ATREFREER

M T 32 it A% FIAR IR R fysgma , i dn ik =
BRI S AR . AR SR, AR AL
TR i B g ) A AR A5 5, 5 LG AR LT I
TEP T HUARA A S e Dy WA A 4EER . M
THEUIE R, LR LA B8 % A 3
AETSE S Xt /N B e e il T, 8775 Th1/Th2 ~F
iy, B ETTAAAYEMY, Lin S440E
T FEREFLTE M1 BE s E P S Y
Fik, kg YL, M1 1E S IR & (HFD)
75 5 0 AR Rk /N B EL A A O R R £ R
Sugawara S K, TEHA IO RSP 5R
PR, A3 3000 K = P W R 4l
2R ) FF A IE K I B S AR A DG 11T R 27
Bt
24 HEFFERE

I PSR LR T AT LA 3 R T A0 e 4R
B ORISR M B BT BE DA RE MR RS
FIEC 240 i [60) P9 AR B A R R A i s vk o I,
1, BB 38 o % i T R R, R4k i
W R, DRLPAEFLFAF I M1 AT DLE o
R A AR L IR -, BB AR AL IL-10
fr=r, g DSS i S oL I &M, i
H A8 B 1 11 K W #F B (EHEC) )& 4L 5 i %
B B AR RN SRR R BE
It HEIRS B EHEC 4554k TgA SR M®. Jeong
SERIE, MRS ZLIFEFLFT I DN 8 & /b R
FAF RS A2 ME E B A SR, HAR RS
B, JERERTT. BURFRT . LA RS LG R 2
ES PN
25 MmEEYER

b B A A R, R
i T A 30% A B AT, FEiL e L TH4E L,
I BB 1 R R AV 2 B R BB A BT



FHIHS | MR, 2022, 62(2)

417

SO g 4 D LV R LA B R e
PERERG , KAEPUIS OGP . Hong S50KE #UK I 1Y
DB ML 45T/, B RENSE i
] L 240 L R S A i 9L P el B T 4 iE(Th2)
YRR A A A R - RN Th17 20 R 11
PR N LA R T T 20 R A i
Wiy 27 B BT A AR, 2035 OVA 51 i 3 S
Ml X% M1 L AE(d Th1/Th2 115 Thl )
PMmigt, e CD4T CD25ENME T 400 H 4
Fe, FEmbiEA ey CD19™ B 400, M il 1A
WAHRIEEREE 1 B 7=k, AP s 20,
2.6 MEKRMER

Wi 5 X6t i - S A 9 B S BT R, 2624 T 3
1 W 3 T AR R YT A 4 R BB Y 2 i
1B, Sun SEMFR R, DRLPAEILAFE ZW3 B
A A S T AL P Y 38 (CUMS) /N BLAGH
BBREAT R RB ST BRZR R, A A TR
&L, TR HPA %, ] CUMS 51 REE, &
RGP, A TR fe B
2.7 HERITFHERERIER

T LR LA T X A R Eh A — R 11 R it
REJT . AWER I, SFLIAEZLFF IR CICC 6287
ek ik IV A T 5 1 BB ) 1T B B FLIR F 3K B 5
R, pH &rEs, VAN TR SR 0 I 32 B I
Weff, RIEEHT, pH BAK, WASmRER AR 7 3
BONRREAE, SELIEAEFLATI CICC 6287 t1A]
RARR & TR AR HR 10 S i R R ) 7 2 S b L
WEREFLAT B ZW3 3L 451 061 143 A (NCBI
SRS CP002764.1), KA 3 MNEH 5 HRR
I ERA 5. WANG 0769 Fl WANG 1034
i Tl LA B . WANG. 0780 % i IV it B2 £k
MaamEr, IR SEMA. X
3 PR SRR, B BT S BR £k (1)
it 2 S LI R FLFF B ZW3 S RERRIR A &
BERTLE R, RS ER ER o i R Y

28 K- MEESREER

7SR B 2 1% i 1 3R W A 7 AN A 3 22 (8] Y A
HAE AR A F A 20 R o3 s A B A
Yok KAEVE R o FLIER TR M4 Z 05 1R A 1 42 5 oK
A K+, 5 BHAT Z A B 6E . Furuno
SEXTFFE R R By LA LA i AR B M Ah 2
B kefiran Y NREHEAT T A9 .45 R LR |, kefiran
LA Akt A1 ERKs 34240 i T K 4 i i ki
AL A F TNF-o ;742 , B kefiran HA IR
TER®P, Hk, kefiran REREREAL 3 2 bk 1 3 ik
sk R RS Abps 28 A g B SR Ak, T B
FERG R A rp P ZUBE S i, DT B v L [ e g
PR )1 € R U VA Yo da 1 S | )\
kefiran 76/ IR N HA REERTTRES), BHES
SR FE SN, JF H AR AN s R R
TPt )1, AiFpiatads, fE/hmmh
R IgA B A, IRt B 2 40 A I ) 20
L R 152 1 4 B g BT
29 SIABHIAMNESIEBEFELM ZW3
ki

I LIPS RE ZUAT TR 5 LR A S b A Sy 25 2L
FEAFFE R L — AR, B R E AR
Z, HypUREME RS DI E
ZW3PS I L R LT R LI R AR A AT
B A Ry B BB R O TR E IR B S
F . BAAFEMPRAGH I . A5 LB
R EA AN M E R . K
RN . o3 il AR B S ek o WFSE B
ZIR PR EPS HAT RAFAFLIbEE T, HAT K
PERE,

Xing W58 K, HIRECEREE ZW3, %
w AT LSRG /N U I |, JF HE szt s
5 BIREFH(Lachnospiraceae) 238N, AT
(Lactobacillaceae)fy # ka%y, HHAAE AT
Krs R AR P, IR, MR IER

http://journals.im.ac.cn/actamicrocn



418

Wang Yanping et al. | Acta Microbiologica Sinica, 2022, 62(2)

b oy B Ok I S LI AR FLFF R XL10 A7
J B e S W T, refe /N R E A 4 AR
K, Ml EEEE, B SRR, B
BRY I R RE, TTLME A E TR
A AN TP SR IERERLAT R ZW3 Bk
26 18 Pk AS BT 3 LA 19 3 (CUMS) /s BRUAG F AR B
TP R AR ST R R EE T (WL 2.6), 38 1 figi i g A 1
M, R RIS, (Y HPA 4ilt, #0
CUMS 5l 4 IE, X K fini f FEAE # i AR A
BEMNEMMSGE. o, BEEFE ZW3 ff
CUMS /)N T E P s i AY, 3e &
M ZW3 WA Z R A ThiE .

DL REFLAF T ZW3 77 A 1 i ok £ 8
(EPS), 5B RRE . JIJR e A e 46 LAt i 45
KRR, HA TR LRe S, TR &
AL FIBH . ZW3 5 VAl R £h A AR 35 1 R A A
L W H R 92%, HFE Ak 100%>,
HARAENS ZW3 HHALZLRR W E A Tl
MR, R EE R BRIk, Kk IR [A]
i I HAERBEMAVE , WIRERE, ZW3 7]
VB Jg— ol T =8 J e Rl FHY Rk,
FLIEFEFUAT B D LI A 2 R (ZW3)VE R B & b
JRRE,  ELAT BT 5 A R R R A

3 FEMEMRENE

B 7 o 1 LA FLAT TR F IS AN TR A
WFFEN GUR B HA WA F i 981 AL
e . YERpE R . PUd BT G
MMARSE 22 Pl 4 A= T RE, X Sy AR L S F L
FEFLAT IR 8 32 R0, — & S e D REVE B i ST
APEN o ZW3 b HAT 0 18 A Al LA )
W/ BRI AT S AR ST AR R RE T AT T
SRR M R BRI T 45 A T B AR A e

PRtz ok, LA LT LI AR I A
PRI, T T R LR A R, X

<l actamicro@im.ac.cn, & 010-64807516

TGS T B4 25 e L™ il B O R 8 ke #E E R B A
s ZAHT IR TR R &5 A RSN,
FOH A bl ORI R - AR AT b i R R
S A ALRE AR S Ml 7 R R 52

PEEEHE S FL IR LA R S FLIE AR AR
e B £ dh UL BT I TR AR A KA, O RE R
P VRIS RE A 07F 58 AN OS2 02 4z ik
DRI R IT, 2 A2 7l Hh A o A 25 B
Tz, X FLE A ARG Aot A
Pl Sty s S e sh g o [l B ]
MFEMPRGEARRRRERZ, HERERY
KB b HA AR Dy R M & BT, b
Xt g A WAE AR A, HIEA B 2 A 554
R BT A o

S0

[1] Vancanneyt M, Mengaud J, Cleenwerck I, Vanhonacker
K, Hoste B, Dawyndt P, Degivry MC, Ringuet D,
Janssens D, Swings J. Reclassification of

Lactobacillus kefirgranum Takizawa et al. 1994 as

Lactobacillus  kefiranofaciens subsp. kefirgranum

of L.

kefiranofaciens Fujisawa et al. 1988. International

subsp. nov. and emended description
Journal of Systematic and Evolutionary Microbiology,
2004, 54(2): 551-556.

[2] Fujisawa T, Adachi S, Toba T, Arihara K, Mitsuoka T.
Lactobacillus kefiranofaciens sp. nov. isolated from
kefir grains. [International Journal of Systematic
Bacteriology, 1988, 38(1): 12—-14.

[3] Slattery C, Cotter PD, O’Toole PW. Analysis of health
benefits conferred by Lactobacillus species from kefir.
Nutrients, 2019, 11(6): 1252.

[4] Zanirati DF, Abatemarco M Jr, Sandes SHDC Jr, Nicoli
JR Jr, Nunes AC Jr, Neumann E Jr. Selection of lactic
acid bacteria from Brazilian kefir grains for potential
use as starter or probiotic cultures. Anaerobe, 2015, 32:
70-76.

[5] Jeong D, Kim DH, Song KY, Seo KH. Antimicrobial
and  anti-biofilm  activities of  Lactobacillus

kefiranofaciens DD2 against oral pathogens. Journal of

Oral Microbiology, 2018, 10(1): 1472985.



FHIHS | MR, 2022, 62(2)

419

(6]

(8]

[10]

(1]

[12]

[13]

Owaga EE, Chen MJ, Chen WY, Chen CW, Hsieh RH.
Oral toxicity evaluation of kefir-isolated Lactobacillus
kefiranofaciens M1 in Sprague-Dawley rats. Food and
Chemical Toxicology, 2014, 70: 157-162.

Cheirsilp B, Suksawang S, Yeesang J, Boonsawang P.
Co-production of functional exopolysaccharides and
lactic acid by Lactobacillus kefiranofaciens originated
from fermented milk, kefir. Journal of Food Science
and Technology, 2018, 55(1): 331-340.

Hamet MF, Londero A, Medrano M, Vercammen E,
Van Hoorde K, Garrote GL, Huys G, Vandamme P,
Abraham AG. Application of culture-dependent and
culture-independent methods for the identification of

Lactobacillus kefiranofaciens in microbial consortia

present in kefir grains. Food Microbiology, 2013, 36(2):

327-334.

FHPE, 25, Zaheer Ahmed. — kb LI REFLFTF 14
MusbZp b e, &5 5 & Tk, 2011, 37(9):
59-63.

Wang YP, Li C, Zaheer A. Physiochemical properties
of exopolysaccharide produced by Lactobacillus
kefiranofaciens ZW3. Food
Industries, 2011, 37(9): 59-63. (in Chinese)

Santos A, San Mauro M, Sanchez A, Torres IM,
Marquina D. The antimicrobial properties of different

and Fermentation

strains of Lactobacillus spp. isolated from kefir.
Systematic and Applied Microbiology, 2003, 26(3):
434-437.

Bae D, Kim DH, Chon JW, Song KY, Seo KH.
Synergistic effects of the early administration of
Lactobacillus kefiranofaciens DN1 and Kluyveromyces
KU140723-05 on the
Salmonella Enteritidis colonization in young chickens.
Poultry Science, 2020, 99(11): 5999-6006.

HEE, skZE, e AR L. O Rk e A L U A5
AR /N BB SRBE R AR . B AR Tl B, 2017,
38(4): 337-341.

Xiao XJ, Zhang Y, Xianhua NB. Immunoregulatory

marxianus inhibition of

effects of four probiotics derived from Xinjiang
fermented camel milk in mice. Science and Technology
of Food Industry, 2017, 38(4): 337-341. (in Chinese)

Lin YC, Chen YT, Li KY, Chen MJ. Investigating the
mechanistic differences of  obesity-inducing
Lactobacillus kefiranofaciens M1 and anti-obesity
APS1
metabolomics. Frontiers in Microbiology, 2020, 11:

1454.

Lactobacillus mali by microbolomics and

[14]

[16]

[17]

(18]

[19]

[20]

[22]

Sugawara T, Furuhashi T, Shibata K, Abe M, Kikuchi
K, Arai M, Sakamoto K. Fermented product of rice
with Lactobacillus kefiranofaciens induces anti-aging
effects and heat stress tolerance in nematodes via
DAF-16. Bioscience, Biotechnology, and Biochemistry,
2019, 83(8): 1484-1489.

Chen YP, Hsiao PJ, Hong WS, Dai TY, Chen MJ.
Lactobacillus kefiranofaciens M1 isolated from milk
kefir grains ameliorates experimental colitis in vitro
and in vivo. Journal of Dairy Science, 2012, 95(1):
63-74.

Chen YP, Lee TY, Hong WS, Hsieh HH, Chen MJ.
Effects of Lactobacillus kefiranofaciens M1 isolated
from kefir grains on enterohemorrhagic Escherichia
coli infection using mouse and intestinal cell models.
Journal of Dairy Science, 2013, 96(12): 7467-74717.
Jeong D, Kim DH, Kang IB, Kim H, Song KY, Kim HS,
Seo KH. Modulation of gut microbiota and increase in
fecal water content in mice induced by administration
of Lactobacillus kefiranofaciens DNI1. Food &
Function, 2017, 8(2): 680—-686.

Wk, 203, (4, Wrg, s, &6, M. 3
T2 FF T 114 S 3 V81 S B i P TR . IO )1 K22
i BEERR, 2016, 47(2): 192-196.

Shen X, Li M, Shi L, Ling N, He M, Wang SY, He F.
The immunomodulatory and anti-allergy effects of
Lactobacilli. Journal of Sichuan University(Medical
Science Edition), 2016, 47(2): 192—-196. (in Chinese)
Hong WS, Chen YP, Dai TY, Huang IN, Chen MJ.
Effect of heat-inactivated kefir-isolated Lactobacillus
kefiranofaciens M1 on preventing an allergic airway
response in mice. Journal of Agricultural and Food
Chemistry, 2011, 59(16): 9022-9031.

Hong WS, Chen YP, Chen MIJ. The antiallergic effect
of kefir Lactobacilli. Journal of Food Science, 2010,
75(8): H244-H253.

Sun Y, Geng WT, Pan YJ, Wang JJ, Xiao P, Wang YP.
Supplementation with Lactobacillus kefiranofaciens
ZW3 from Tibetan kefir improves depression-like
behavior in stressed mice by modulating the gut
microbiota. Food & Function, 2019, 10(2): 925-937.
HLH, B, RIR, R, Bk, PR, Witk
CICC 6287 JRERFIEMIE T L2 AL B e v 9 05 .
AR ARGE R, 2018, 34(1): 223-229.

Xie JY, Zhai L, Song Z, Yang YX, Cheng C, Yao S.
The fermentation characteristics and application in
Chili fermentation of strain CICC 6287. Biotechnology

http://journals.im.ac.cn/actamicrocn



420

Wang Yanping et al. | Acta Microbiologica Sinica, 2022, 62(2)

(23]

[24]

[26]

(28]

Bulletin, 2018, 34(1): 223-229. (in Chinese)

A, TR REZLAT T ZW3 B A 0 A R R D BE 1)
WIS, REPHE AT 22 618 3, 2016.
A, B, FEE, FHME. DU E
ZW3 (ESLERBEP RN . BRI 5Tk, 2014,
35(18): 361-365.

Zheng YN, Zhao Y, Wang QR, Wang YP. Application
of Lactobacillus kefiranofaciens ZW3 in Cowpea
fermentation. Food Research and Development, 2014,
35(18): 361-365. (in Chinese)

T, Nakanishi M. Kefiran
antigen-induced mast cell activation. Biological &
Pharmaceutical Bulletin, 2012, 35(2): 178—183.
Uchida M, Ishii I, Inoue C, Akisato Y, Watanabe K,
Hosoyama S, Toida T, Ariyoshi N, Kitada M. Kefiran

reduces atherosclerosis in rabbits fed a high cholesterol

Furuno suppresses

diet. Journal of Atherosclerosis and Thrombosis, 2010,
17(9): 980-988.

Vinderola G, Perdigén G, Duarte J, Farnworth E, Matar
C. Effects of the

exopolysaccharide

oral administration of the

produced by  Lactobacillus
kefiranofaciens on the gut mucosal immunity. Cytokine,
2006, 36(5/6): 254-260.

Wang Y, Wang J, Ahmed Z, Bai X, Wang J. Complete

genome sequence of Lactobacillus kefiranofaciens

<l actamicro@im.ac.cn, & 010-64807516

[29]

[30]

(31]

[32]

ZW3.
4280-4281.
Rizwan-Ur-Rehman, Wang Y, Wang J, Geng W. A

study on comparative analysis of gumminess attribute

Journal of Bacteriology, 2011, 193(16):

of Mozzarella cheese produced and developed by
adjunct strain Lactobacillus kefiranofaciens ZW3.
Journal of Biodiversity and Environmental Sciences,
2017, 10(6): 2222-3045.

Xing ZQ, Tang W, Yang Y, Geng WT, Rehman RU,
Wang YP. Colonization and gut flora modulation of
Lactobacillus kefiranofaciens ZW3 in the intestinal
tract of mice. Probiotics and Antimicrobial Proteins,
2018, 10(2): 374-382.

PORE, MBS, hvl, B SIS
(XL10)RI 53 B % Ko /I B 3 T RF S0 8L i
WHFE 5 FF K, 2019, 40(10): 182-187.

Jia QX, Xing ZQ, Sun Y, Wang YP. Isolation and
identification of Lactobacillus kefiranofaciens(XL10)
and its effect on gut microbiota of Mice. Food Research
and Development, 2019, 40(10): 182—187. (in Chinese)
Wang YP, Ahmed Z, Feng W, Li C, Song SY.
Physicochemical properties of exopolysaccharide
ZW3
isolated from Tibet kefir. International Journal of
Biological Macromolecules, 2008, 43(3): 283-288.

(AR3CTT4  SKIGEEN)

produced by Lactobacillus kefiranofaciens



