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M OE: WEOTIERR (AR R ZE) B ZMIRE (R0 &
FEPRTE ) AR T 2 AR T R — M AME B ISR IE R B Rl A H
REE R, 2 B ETE H A ME— ] T BR Y5 4 i K SR B A2 T b %
o RAFMEE B HER .26 RNA ZE W7 5 75 5357 .52
JEIRAIZRAE (FISH) AHES & BB AR 7 1, % 74 58 FF 3 ZRORL b B B £
BT T oBEER EEMESWE, 4R BN F#IFIERR S
BERE R L2 NERIE (2.0 ~5.0 pum) BRAF R (1.0 ~3.0 x 2.0~4.0
) 3 AT BT SR ZRORL P 43 8 HH Y 16 BRI B 40 JB T ERIE B2 £ /R
(Saccharomyces ) | 7, & 4k B% £ J& ( Kluyveromyces ) . . & B £ J&
(Yarrowia) 3X 3 NMJEHH 4 NF, Hh 3 thEBREBSE
( Saccharomyces cerevisiae ), 8 ¥ N O W " & S B B &
( Kluwyveromyces marxianus ) , 3 # N f# Ig . % B £ B ( Yarrowia
lipolytica) ,

MARER: RABEGERE S
I DU I8 & TR A
BoAR , % P HE b AP BB B
TTRSNESMELE, R
SEELHAE T %) PG BT SE R AL AT
BB SRR, i —
SRS 98 FF JE /R RL B A [R] 3
A LB E LA
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FISH; HAfil 5

hESES: TS201.3
SCHRARARAD: A

VG 38 T 3E /R L ( Tibetan kefir grains, TKGs) ,
R A LS, HIE TV mis 4, & Harg M
TR HEMME—RAFAEMHRERE, %
TRARD M a5 EAEIRE, HEIEEH
JBTIFIERBLI — A5 &R, B, 24 SCRREH TP
FEOTHE 2R

PR IR EERHEZNER 2 ~9 mm,
JEZ)200 pm f) Fp 25 BEIREE 1 5 45 T AL 23R
EIRGEH , ZRREWERE—EBRER, &8
A VBT N BEAR G o VBT 3 ZRORLB A A B
HRE R S A [RR IR BT SRR I A= 9
HBAAEE R B FERAIREE (Lactococeus) |
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AR IR BB B L
1 MRSk

1.1 SRIe##

PG RTT JE /R B AR S 3 2 AR A, EZ IR
A5 VK & U1 7 A #E50) (3€ ) . DAPI ( Vector
Laboratories, Cat. H-1200) | 7§ B2 41 4 & U& &
(0.22 um L%, Z H1H, Cat. GTTP02500) . 3%
JF7(0.17 mm,25 x25 mm) 2P H (25 x 75 mm,
T &P AERCR ) e ) 5 TR 2K |
BRI (37% ~40% FRER W, TAY T,
Cat. F1912 -500 mL) \Jo/k B2 (AT AW TR,
Cat. ET0737) . Zeiss “Immersol” 518F JG7¢ 45
M (F/REEHE], Cat. 444960 — 0000 — 000 ) ; £33
B0 (EE TG T8 ) BBk AR R 24 4R B
A H & (KM, Cat. DP307).2 x Tag PCR
MasterMix ( KX#R,Cat. KT201 —02) .PCR ;=4 [H]
Wi & (KRR, Cat. DP201),

YPD $i5rdt: I TEE R 0 B 2lifl, %
W5 20 g, R F R 20 g, BEREA 10 g, B5ifR 20 g, &
B¥7K 1000 mL,pH 6.6,121 C K 15 min,
1.2 SRIGHR#H

SEI M AL AE: POt WM (KRR H],
Scope. A1) | S T # 4% ( H 3L, HCP-2) , {4
B (H 5L, HCP2 ), PCR ¥ ( 3 & 18,
Mastercycler nexus GSX1) . ¥ % ¥ A #L (3E Fk,
CM1950) \Z4 32X (UVP, HL-2000 ) . {3 & 43 #7 3%
RS (R ) (E A R (B, 220V/
50Hz) Wi (XA E, & :1 mL,100 pL,20
pL,10 uL) HABHE S (R, 0SE-Y20) ,

1.3 7%
1.3.1  FERHTALEE K4 TAE

¥ - 20 CARIRPRAF ) P4 BT FE/ROBLAE 10%
(w/v) BEMBEREAKE 4, B THEIR
BERAETR 25 CHprEREFR 24 h, BAEWEL 3 WG,
HRTHEMEE SR 24 h, 308, F TG KR P BT 3E
IRBLIE 2 T, PRI AAH DL & Y 2l 4F 535 5%
1.3.2 FAfidsE

B10 NP5 SE ORI R BK B e T,
ZIE AR E T 2. 5% W B 7 E (4
C), BB 0.1 mol/L PBS {E ¥ 3 I
(15 min/{R) , Z J5 RIS 6 BE & B 30% .50%
70% 90% F11 100% , % 15 min, AR5 4 C T H

1% R (0s0,) VE W& € 1 h, R ik PBS U
BAEIEHKUGE T 70% \80% 90% F1 100% A% BE
L (10 min/{R) , H A ToK Z Bk 3 K, HAR
A1 R SRIEHRERARIGE Z R 57 0l 2 IR (15
min/ IR ) , B J5 A R TR TR i, TR 4T
PRI it UL T f¢ ] 58 7R 4 b, I PR 4 {300
R AT 4 B8 IS BV AT P P B AR
1.3.3 PRI EARL Ap BB T 110 20 B B 3R

BRO. 1 g TLTE/K V¥ BV e 3E KL, FI 4
LA PIRE, A 1 000 wL A K, 1R
), TJEABBERRE(10 pL HHEEW +90 wL oA
HERK) , 4345 10711072 10 A0 10 T B
PR o 545186 BE ) BIF IS VR 40 31 YR A 4E YPD
B AR AR SR L |, JFAE 25 C TR 24 ~48
he Peik 6 B2 B0 R 3 20 5 v i R A
B R . R B B TR B IR TR T Ak
J& K EAE YPD 35 5REE F Rk stk Haifb i
WRIGE I B TR AT R 0% , I PRAR B (16
AR FIE KE Rk PRBUE R 7% 2 YPD )
REE SR AT S RO I I, R KB B L
FE PR A R B & AT T B TR SRR R 4 DNA (1
FEH
1.3.4 PCR ¥ 3E2R: 26S rRNA R FH

DATE B} o 25 X 44 DNA SH AR, NL-1 (5'-
GCATATCAATAAGCGGAGGAAAAG-3') F1 NL4
(5'-GGTCCGTGTTTCAAGACGG-3") ' 3|y, %F
B2 RE R 26S rRNA K ) D1/D2 X gEf7H 18, 50
wL i) PCR J&Z B fK R A28 25 wl 9 2 x Tag PCR
MasterMix, 10 pmol/L 5[#)4% 1 pL,1 pwL(100 ng
oA ) BEAREEFI4H DNA, PCR ¥ 3572 /F .95 C
2PE S min, SRJF A 35 MEFF:94 CAEHE 30 s,
55 CiBk 30 5,72 CIEMH 1 min; F)F 72 C T iE
fif 10 min, HR#E PCR 7y [E ik ) & , % PCR
P AT AL, A R R (g A
THAYTEBRHERAFR) .
1.3.5 F3l5#r

152/ 26S rRNA Z:[H ff) D1/D2 X751 Sk
1TH% & K I (‘http : //decipher. cee. wisc. edu/
FindChimeras. html) , %R J5 % % %)) | £ % NCBI %%
& PE#E4T BLAST X, 153 BAHIE 75 AP R 5
B MRUEARBLE AT HEFP 202K MHRLERT
97% Tii/NF 99% , ¥ F A F J& B K F L A
FERTEET 99% , WIARHEH e AH LT 51 IF FEF 1)
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KL, FBF R N B&F I N HEHER, I
Gt T, AR, T2k BLAST Hx)4 5 o B AE o)
HIF 31 , iz F BioEdit ¥ 5 45 i) Fr 57 B J7E —
A~ FASTA SC{4 0, T J5 ff F§ MEGA 6 (http://
www. megasoftware. net/) #f 4T ClustalW JF 3] H
%t , 22 J& 3% Fil Neighbor-Joining [ 4% 7 B i) 2 2R
SGLEBR, I H 1T 100 RE R 1 bootstrap 437
K RFER BRI AIEEE
1.3.6  FMRAI AT HE
St X R % £ J@ (5 -ACGAGATTCCCCTACC

CA-3") , B YEfs R J&E (5'-CCAACCGCTAAAACT
GAT-3'H15'-CAGAGCCACATTCCCGAG-3") (R IF
RAEREIE) FE B BEEEE (5'-CACTCATTTCCTT
CCC-3") ") W4 43 51 FITC 1 CY3 3634kt
Wic. PRIELIF %€ G M EFM I RERRE (T
FIAHRIPETR 100% B , F K G Sk PR EBGE
BEE T YPD MiiksE IR 25 CHE57 16 h, T
JEREERRE(1 mL H# + 9 mL 0.1 mol/L PBS),
KA 1071 10720 10 77 B BE AR BB 43 IR B
980 pL A EEEERWMA 20 pL £ 0.22 pm 3§
JEE I 8 F R TR S R, o PP R P VR B AR B 2%
(V/V), TE4 CURFERRIE € f5, B 1 mL 33 38
£0.22 pm B F o K BRI R U8 B OGE o
70% 80% 90% F1 100% FR 3| L BT AK . 53
FIMZEL 27 wL 2438 (20% FABERR ) F 3 L AR
PREF (MRBE 10 pumol/L) T3& 24 K/ AR EIR
5K A AN R R IR R E T ERE O
b LA 50 mL F 5 SE4GRDG B O, B N
RSB (R EHRED) R KL, F 2438 h
N 46 CH3L 3 h, 3858 MG S BP R IR IR 5% 7%
F 48 CYBEW P ,48 C T Yk 30 min, AR

TR B Ve U W O L 36 2 % Z R I BF R
VR fE M UE R UGE o £ B 7K\ 70% (80%
90% F1 100% # BF Z BEHEAT Vet . #J F DAPI
HATHE YL 5 min, 2 J5 B W] 36 BUEE W B
VIR R % M 43 B #E DAPLFITC . CY3
HETFME,

2 ER50H

2.1 AHBEENRERAERNTNESE
INUEEREEER: UE UF SiE ¥ D)t
BLARWMER I Fin: BEEAKZE2RE
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(2.0~5.0 pum) SMEEE (1.0 ~3.0 ym x 2.0 ~
4.0pm) , 3= ZA7 T P4 T 3E/ROBL I P A1 3 T B
LRI DX I, o, 8 R o A A T A A P, (B
BITA KT .
2.2 ABAERNPEFENIBEEE

XF 4B HE IR IR RS B B AR, B SCAR IR H A VR
TR R BATRI0E , /2 3 38, R I B o
F—RKEVE (BRI -1) 2RE RELE RN
B GhGESTT A EA B T REE(ERT -2)
ERE BRI B 6 R, REIERE; 55
=REE(BM I -3) B BRI e KRR
i, R R B AR

BEHLASE —ERVE h it 5 A, 58 Kbk
8 AN, =2k 3 4, 3k 16 MREERE B HEAT
26S rRNA KW 7, Fp 50 AR (UM Bo X 3 47
1, i 7315 GenBank H i AH T /7 51 i) AH A BE
1 97% ~100% , R4 J5 15 H 32 B 1 73 28 25 8 A
AR HIT N 3 A8 BRI B2 L& ( Saccharomyces) |
& Y BB R ( Kluyveromyces) | V. % [ £ &
(Yarrowia) . SRR B, ENFRE
HIBERETR B 2 AN B E B SE— =K
(R 1), FEMBIKFE,16 FrepAF 14 AT 73
S Sy il 5 % B B ( Saccharomyces cerevisiae ) . Zy
Tl B Yk BE B T ( Kluyveromyces marxianus) Fl
fift g . % B¢ £} i ( Yarrowia lipolytica) o X 32 H,
PG JT SE 2R RE Fp RT 23 B8 15 5% 1 e B B 2 AR R
XA

RGRE 4T 26S rRNA He[H 551 45 R &
1 fimm. 16 BREEELTEIH N 3 MEM 4 M, X5
IR FIARANE 53 BT G5 R — B, i — 2P SE T R
BRI AL B AT FEME

T3 BS SETE BRI BB TR (S, cerevisiae) ()
SET e B YERERE B (K. marxianus ) Flfi g 0.5 B
B (Y. lLpolytica) f 14 BRIEERFER 4B H 1 Bk
YEIREBREMIT RIS (B 1) o BT HEERE
TE P TEMRIB] I AE A5 5, 23 BRI 3 ok T B T i
11 TR S HESOLIRE B JEAL AR AL, 45 R an I i T
Fimno 3 PRk TE 40 i R 5 X5 B R R AR A A
100% MIZAAES , Ui B A R0 40 M 2 IR B A , AN A7
TEV5 Gy, RN IE R T e A1 55 40 J8 T R B Bk
J& ( Saccharomyces ). 7 & 4 B & &
( Kluyveromyces ) F1V.% B¢ & ( Yarrowia) .
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F1 26S rRNA FF 3 LL3f 5347
Tab.1 Sequence analysis of 26S rRNA genes

RAHIE 7)) 4
S A i Y S et A BRI
strain No. genus species similarity E value accession No.  morphology of colony
sequence
1 Saccharomyces Saccharomyces sp. 97 0 JQ824876. 1 KJ660846 BRI -1
2 Saccharomyces Saccharomyces sp. 98 0 HM107790. 1 KJ660847 BRI -1
3 Saccharomyces S. cerevisiae 100 0 HM107790. 1 KJ660848 BRI -1
4 Saccharomyces S. cerevisiae 100 0 JX423566. 1 KJ660849 BRI -1
5 Saccharomyces S. cerevisiae 100 0 HM191657.1 KJ660850 ERRI -1
6 Yarrowia Y. lpolytica 99 0 FR856618. 1 KJ660851 ERRI -3
7 Yarrowia Y. lipolytica 99 0 FR856618. 1 KJ660852 ERR T -3
8 Yarrowia Y. lipolytica 100 0 FR856618. 1 KJ660853 ERR I -3
9 Kluyveromyces K. marxianus 99 0 K(C544466. 1 KJ660854 ERRI -2
10 Kluyveromyces K. marxianus 99 0 AP012217.1 KJ660855 FRI -2
11 Kluyveromyces K. marxianus 99 0 K(C544466. 1 KJ660856 FRI -2
12 Kluyveromyces K. marxianus 99 0 KC544466. 1 KJ660857 ERRI -2
13 Kluyveromyces K. marxianus 99 0 KC544466. 1 KJ660858 Fm I -2
14 Kluyveromyces K. marxianus 99 0 K(C544466. 1 KJ660859 FRI -2
15 Kluyveromyces K. marxianus 100 0 AP012217.1 KJ660860 FRI -2
16 Kluyveromyces K. marxianus 100 0 JQ086384. 1 KJ660861 Fm I -2
59 —® Strain 4 ] A
o Strain 5 351
59 S.cerevisiac(iMI91663.1) 3 e
75 e Strain 3 - Saccharomyces
S corevisiac (24T ASCRFIABEHE 0D , T S AR
o Strain 1 ] 1 b ok B R A !
T — oY 16 RIER B BT TR A
9 Y. Iipolytica(GU3759.1 ] > 4t
(95— Lol o 265 tRNA 3B F IS B R G R T A4 R B
m Strain 7 ~ H £
F}:lStmm 8 ] /T\‘,/\':F 8 ﬂeﬁﬂ:ﬁﬁfﬁﬁt}%(Kluweromyces) N
A Strain 16 b > J 1345
KMHW&GWMD) 5 B NERTE BERE 8 ( Saccharomyces) 3 #RIH R EF
K. marxianus(KC544466.1 ; e ] T
100 00— Kmarxiamss(JFTISI8L1) B8 ( Yarrowia ) . DIOSMA 28 A M\ AR 2E - 3E
68 AK Stmjjllalllg 41370.1) JRBLHR 4 B8 U 5 H TR S % B B ( Saccharomyces
. + Kluyveromyces
72 A Strain 9 1SL
S5 train 10 cerevisiae ) . P i BF B B ( Saccharomyces
:g:ﬁ ii unisporus ) ., Issatchenkia occidentalis L) J B 558 78
i 2 . 9 Vi
ﬁ:: gtﬂ g ] £ 2 2R B ( Kluyveromyces marxianus) ) ; & 5 FF

1 26S rRNA EFEFFFIH
RGERBE ST
Fig.1 Phylogenetic affiliations
of yeast 26S rRNA genes

AHFFE ¥ 5 R TE B 607 S LK = M TB AR IS KT 50
1) Bootstrap {H 1 7R 7E 3R 45 K B W 1 &1 fUAL ; BROwS 2 51 8
(Saccharomyces ) | W. % % £ J& ( Yarrowia ) F 50 & 4t W £ J&
(Kluyveromyces) FA4E5- ¥ th s Witk 5,8,15 4333 Fi T FISH #f
o

The sequences obtained in the present study are marked with
circle, square and triangle, respectively. Bootstrap values of >
50% are shown at nodes. The } indicates the three dominant
yeast genera of Saccharomyces, Yarrowia and Kluyveromyces. The

strains 5,8 and 15 were applied in FISH analysis.

FERBPEEN D w e 4R EH (K
marxianus ) ERFIEERETE (S. unisporus ) Fll % FF Be
5 EE2 R ( Pichia fermentans) ™ . X S5 45 5
ULEH , 7B 4EBEBEJE ( Kluyveromyces ) F s 1 B £
J& (Saccharomyces ) BB B AE N LR B 772 T
ARSI IE/RBLE R P . R (BB E
HIZ, BT Al g B SR R I A £
SEHRY, W BB R (Yarrowia) ¥ A 16 H:
PRI I RBL BT IR /RBL P R . MHELZTF,
7 HAth VG 58T FE 2L B At I FE /R ORL FP AR L
) Kazachstania 3 K M AT BB 5 A 40 85
PR 5 22 Kl gy &, WITTHUHN %5 37
ID32C J5 1 ( API & %;, MontalieuVercieu ) % 58 43
BAMAETFIE/RORL B AR N, R BT — b
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24 %

Zygosaccharomyces spp. , X & W) BE & 5 75 Ho Ath
FEG I TFIE /R B AR B R Bt . X —B G
5 ZHTVF 2 5 8 X A R X T SE Z0ORL 3R B
ST B REFRIE 5Y 45 A — B, B R [R] SR IR R [ 355
TR N RIFERbL, HEH SR FEER
g R, T BRI ( Yarrowia ) R AEASHE
TP I FE/RORL 432 B2 7T LA 1, FT B
AR TR SR I IR ROBLI A4 95 5 A Ko
WA A SO PG JeR T FE /R R Fp T TR ) 45 58 SRk
TWUFE B 5 50 534 , R S AR RLAEAR T 99% 1)
R R BB IH F R oK @t e 2 AR AR
At A B LA 5 B AP IR KT |

S E 3K

[1] GAO J, GU F, ABDELLA N H, et al. Investigation on
culturable microflora in Tibetan kefir grains from different
areas of China[ J]. Journal of food science,2012,77 :425 -
433.

[2] ZHOU JZ, LIU X L, JIANG H H, et al. Analysis of the
microflora in Tibetan kefir grains using denaturing gradient
gel electrophoresis[ J ]. Food Microbiology,2009,26 ;770 —
775.

[3] GAOJ, GUF, HE J, et al. Metagenome analysis of bacterial
diversity in Tibetan kefir grains[ J]. European Food Research
Technology, 2013, 236:549 —556.

[4] FARNWORTH E R. Kefir-a complex probiotic [ J]. Food
Science and Technology Bulletin; Functional Foods,2006,
2.1-17.

[5] FLEET G, BALIA R. The public health and probiotic
significance of yeasts in foods and beverages[ J]. Yeasts in
Food and Beverages, 2006 ;381 —397.

[6] KURTZMAN C P, ROBNETIT C J.

phylogeny of ascomycetous yeasts from analysis of nuclear

Identification and
large subunit (26S) ribosomal DNA partial sequences[J].

Antonie Van Leeuwenhoek ,1998,73(4) ;331 —371.
[7] PARKE]J, CHANG HW, KIM K H, et al. Application of

http: //www. shhydxxb. com

(8]

(9]

(10]

(11]

[12]

[13]

[14]

[15]

[16]

quantitative real-time PCR for enumeration of total bacterial ,
archaeal, and yeast populations in kimchi[ J]. Journal of
Microbiology ,2009 ,47 :682 —685.

FOSTER H A, STURMEY R G, STOKES P J, et al.
Fluorescence in situ hybridization on early porcine embryos
[J]. Methods in Molecular Biology,2009,659 :427 —436.
DIOSMA G, ROMANIN D E, et al. Yeasts from kefir
grains; isolation, identification and  probiotic
characterization [ J ]. World Journal of Microbiology and
Biotechnology,2014,30(1) :43 - 53.
LIN C W, CHEN H L, LIU J R.

characterisation of lactic acid bacteria and yeasts isolated

Identification and

from kefir grains in Taiwan[ J]. Australian Journal of Dairy
Technology,1999,54 .14 - 18.

MARSH A J, O’ SULLIVAN O, HILL C, et al. Sequencing-
based analysis of the bacterial and fungal composition of kefir
grains and milks from multiple sources[ J]. PloS one,2013,
8:69371.

SIMOVA E, BESHKOVA D, ANGELOV A, et al. Lactic
acid bacteria and yeasts in kefir grains and kefir made from
them [ J ]. Journal
Biotechnology,2002,28 ;1 - 6.

WANG S Y, CHEN H C, LIU J R, et al. Identification of
yeasts and evaluation of their distribution in Taiwanese kefir
and viili starters[ J]. Journal of dairy science,2008 ,91 ;3798
-3805.

WITTHUHN R C, SCHOEMAN T, BRITZ T J. Isolation and

characterization of the microbial population of different South

of Industrial Microbiology and

African kefir grains [ J ]. International Journal of Dairy
Technology, 2004 ,57(1) :33 -37.

GARROTE G L, ABRAHAM A G, de ANTONI G L.
Chemical and microbiological characterisation of kefir grains
[J]. Journal of Dairy Research,2001,68(4) :639 —652.
MARSHALL V M, COLE W M, BROOKER B E.
Observations on the structure of kefir grains and the
distribution of the microflora [ J ]. Journal of Applied
Microbiology,1984,57(3) :491 -497.



134 OB SR TUROT SRR B R B B SR E 143

BRI BEEAFIERNAMBRENE
Plate I Scanning electron micrographs of TKGs
1.2 VEGBFIRRBL AR AT ; 3.4, VEGBOT IR RIS R ; #7 kI8 B A

1,2. The inner surface of TKGs; 3,4. The outer surface of TKGs; The arrows indicate the representative yeasts in TKGs.

BRI BERFERETSEEFNBIERETS
PlatelI Colony features of isolated yeasts from TKGs
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ERRI FISH 534 3 #EEH
Plate I FISH analysis of three cultured representative strains of Kluyveromyces, Saccharomyces and Yarrowia
1.3.5. DAPI Juf5; 2. FRiFI % REJE (Saccharomyces) F¢ St 4RET I3 5 4. L6 YEREBE IR ( Kluyveromyces ) ¥ ST HRET I3 5 6. W2 BERER
(Yarrowia) ¥ St4REF 3 ; HABRARN BENE F o
1,3,5. DAPI staining; 2. Saccharomyces hybridized with the probe Sacch; 4. Kluyveromyces hybridized with the probes Kluyv 1 and 2; 6.

Yarrowia hybridized with the probe Ylip. Others represent merged photographs.
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Isolation and characterization of yeasts in Tibetan kefir grains

LU Man"*?, CHEN Xiaobing'**, WANG Xingxing'*>*, PAN Yingjie'”*, WANG Yongjie'*”

(1. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China; 2. Shanghai Engineering
Research Center of Aquatic Product Processing & Preservation, Shanghai 201306, China; 3. Laboratory of Quality & Safety
Risk Assessment for Aquatic Production on Storage and Preservation ( Shanghai), Ministry of Agriculture, Shanghai 201306,
China)

Abstract: Tibetan kefir grains ( TKGs ), the so-called Tibetan mushroom, contain a variety of
microorganisms, e. g. , lactic acid bacteria, yeasts, and occasionally acetic acid bacteria, in a white or milky
viscous matrix. In the present study, the culturable yeasts in TKGs were isolated, identified and characterized
mainly based on scanning electron microscopy, 26S rRNA gene cloning and sequencing, phylogenetic
analysis, and fluorescence in situ hybridization ( FISH). The results showed most of yeasts in TKGs were
spherical (2.0 -5.0 pum) or oval (1.0 -3.0 x 2.0 -4.0 um). The yeasts were observed present on the
outer and inner surfaces of TKGs and were less in numbers compared with bacteria. Totally, sixteen yeast
strains were identified, which belonged to three genera-Saccharomyces, Kluyveromyces and Yarrowia, and were
grouped to four species of S. cerevisiae (3 strains), Saccharomyces sp. (2 strains), K. marxianus (8
strains) and Y. lipolytica (3 strains).

Key words: Tibetan kefir grain; isolation; yeast diversity; 26S rRNA gene; FISH; scanning
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