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Abstract: A total of 40 yeast strains were isolated from 28 traditional fermented congee samples in Inner
Mongolia of China. The isolates were identified by analysis of the large 26 subunit (26S) rDNA gene
D1/D2 domain sequences. The dominant species was Issatchenkia orientalis (75%, Frequency percent-
age), followed by Saccharomyces cerevisiae, Geotrichum sp., Candida pararugosa, Candida parapsilosis,

Trichosporon asahii, Trichosporon coremiiforme, Candida tropicalis and Clavispora lusitaniae.
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R S —FPIR B Al 11, & D RRE Ak &
FEgr i, TEFREM NS U HIX T AmAT. R
PUBEK | 7Tk, KoKk AE, ARMIXK AL N—EE
K, B, MK, LD A MR IR T ik
WEAT AR, A B AR R, WA MK Rk B
T8 AT ) B8 A% e B ] A R 5 A Ry < | 1 o R T R A
24 h F| 48 h A%E, SRR G, TEICIE], K
P2 7 A — o T BN, pH (23 P% 3 3.5-4.0, K%
Ja VE RN & A TG N, BRI . BRI SRR S
WD, (EE AR R A S R, T
T2 55 AR A R DRV o R R ) 2K — 2 et 7K A R
AT,

BEEE RN C R &Y. HED, FE AT
B T DA TR 18 338 M R B BB b A BB A B, L
FHABAS B PR F FHERTP BE LS (S, cerevisiae) K A 7= THi
£ U A5 Bl R I o T A TR B TR R R S A
2R B AL EIVE N, AR TR 2R R
o VA MMERE G FERVERIR (Processing
aids) 2 H ERE TR HI 75 1Y o —SCERE TR BA 3R BT
HEME, AERIIF AT, LIRS — g 8
AT T BB . 3ok, R 25 2R T
PR A O A2 B AT SR o SR, TR TR B 1 4 2
WM R RS B, O — T T, LA
b FR T R TR T G 2 i B Sl RV it 7 A
BT, i ME KRB EF . Bk AR S Y B
PR BN HT Y e A

TEAE G ) R e v BT A FLIR AT L I B 1A
B R A ZF AT A . TE R R D, A Y e
PR & A TR KA . X T R EEK S &, A
S P 33 B TR R RV %, X 7 o ) XU R i Jo ke
FHMRELERD, BBEET R ANSE S E
XY 12 By ok rh oy 25 Y 12 BRFLIR AN 3 AR 1
BER AT TOEY, SRR Gk, Hit
157 I 43 B8 SLAT AR A o8 7 D) R Pk 2 A= T g (R Sl
i, VLIRS A REAFTE DI RE R s AR LR M . (HA
KFERFR MR BB

Bifi 5 30 A7 R 4 T H R AN ke R et BAE T
IR AT HD T R RR ok th U E i . A SCUCR A
PN 5 T P DX AR S AR R R ok S X 42, gL
(R RE R AR, JELL 26S tDNA D1/D2 [X 385 1 fif it
FE 80 o3 A SRRl X 53 B I B T R AT S
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1.1 #
1.1.1 #EakiRE: B 28 RS T 2008
8 ARANSE L PTEEHIX, A EE /R, 4
L. SRR PERNERET . RAEIREESE 20°C—
30°C zZ[a], pH 1§ 3.5-4.5, FEMAEIAE 4°C fHIRAE
HRTF o SREEIG — S8 X it v B B R A 70 5
1.1.2  RFIFALES: BB P 14X PTC-200 1 H
K= MI A, BERSUR 53 Hr 248 CDS8000 1 H 56
E UVP 2AH], 5149 NL1 il NL4 iy LR EYe
FARAF A B

ZLR % P A: 100 mmol/L Tris HCI, pH 9.0;
40 mmol/L EDTA, pH 8.0; 2% SDS,
1.2 A%
1.2.1 EHHBSE. T8 RABBE L, WA
TRk PDA (Potato dextrose agar) & Wihi7R3E (FH
10% A R 1E pH £ 3.5), T 25°C 3%, 72 h )51t
B, AR AR R B BEALP R 7 EA TSR | ST
R AL TR AE o
1.2.2 E ¥k DNA 2B Rtk DNA 48 BCR &4k
RO, s M ek, BB IRE: FiGE 3 10
TABE 1800 x g B9.0> 5 min WAER A, F 1 mL A=3#E:
IKPE 2 W AU P e 7 T 0.5 mL 32 Bk A, H
K Mg WA AT ROR, AR AT KM 0.2 mL
10% SDS #1 0.3 mL AbF, ek & # PR35 5 min;
50°C {43 1 h, [aF& 5-10 min JRIE—W; S 0.3 mL
3 mol/L B&FREN (pH 5.2) ¥KIA 30 min; 6000 x g Bl
10 min, B 3, i0A 2 uL 0.01 g/L RNase %, 37°C
A 1 by SRR 5, BER ), 6000 x g
B0 10 ming B, 0.8 AR EE, EiRUT
¥E 1 h,6000 x g B.0> 15 min, 37 LI, JEHS DNA
UUWER 70% B0k 2 ¥k, AT, 50 uL TE
[l .
1.2.3 26S rDNA D1/D2 [X13 PCR # & FAil FF: %
1B 26S rDNA D1/D2 XI5 i3 F 4 #4514 NL1 F1
NL4" NL1: 5-GCATATCAATAAGCGGAGGAAA
AG-3'; NL4: 5-GGTCCGTGTTTCAAGACGG-3',
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4 254%: 94°C 1 min, 53.5°C 1 min, 72°C 2 min, 36 >
PEIR; 72°C 10 min, B 5 pL ¥ 847291 ) 1.2%B 5 H
HERE R UK AN o R A A8 5 A g SR e AR
A BR w AT

124 RHELXEWEIME: H DNAStar 07
SERLFHATRT, BIE ST BIF S #E GenBank %45
JE o R AT AR S8 2R (BLAST) . 5 HH 565 X 7 ol
1) D1/D2 DX 385 5 A R AR 1 )7 51— H Clustal
X AT SR WEHESS, F MEGA 4.0 #{4:11
Neighbor-joining /7 #5, #47 1000 X Bootstrap 4 56:
JFHERGELEEW .

1.2.5 NCBI E3XS: WMo ra 2 40 4w
26S rDNA D1/D2 X3 F 5 7F GenBank %4f & H i)
5o GU904168-GU904207

1.2.6 MBEKS M KIE Pulvirenti! RiHl, 78
M A BT b Bk S 1R 7 23 T A A] RE AR B OL 3
o BT WS WMERS PWIER, RH
Solieri' ! J5 5 43 BT 45 B AR HE B A 2%, R B A 4
PRI I AN 25— o 8 7 ] — A o vt B B
N Al —Fh i 7 BT A R B s . Rk b
— B R AR R R B U R B A

(Frequency percentage).

F1 BREEFRTPHEBEEITH

Table 1 Counts of the yeasts in acidic-gruel samples

R PR AL G At G PR RE T R 2537
Samples Yeasts * Samples Yeasts * Samples Yeasts * Samples Yeasts *
BM1 5.56 BMS8 6.03 YMS5 6.1 BT6 5.18
BM2 2.11 BM9 6.44 YM6 5.63 BT7 5.36
BM3 6.94 BM10 5.19 BT1 5.01 HS1 5.92
BM4 4.31 YM1 5.27 BT2 6.53 HS2 4.35
BM5 6.34 YM2 5.86 BT3 5.27 HS3 5.34

Note: *: Concentrations of yeasts are expressed as means CFU of log10 per mL of sample; BM1-10: Samples from Bayan Nur; YM1-6: Samples
from Erdos; BT1-7: Samples from Baotou; HS1-5: Samples from Huhhot.

3 2 26S rDNA D1/D2 X153 5 5§80 1% 5> #7

Table 2 Analysis of 26S rDNA gene D1/D2 fragment sequences

RS K BoRS ARV AL R AR

Strains No. Length (bp) Accession No. The closest type strain Identities (%)
IMAU7Y001 (BM1-1) 617 GU904168 Issatchenkia orientalis EF550222.1" 99.82
IMAU7Y006 (BM4-2) 612 GU904173 Saccharomyces cerevisiae NRRL Y-12632" 99.82
IMAU7Y034 (YM1-2) 595 GU904201 Candida pararugosa NRRL Y-17089" 100
IMAU7Y003 (BM2-1) 631 GU904170 Candida parapsilosis AY497686" 100
IMAU7Y016 (BM10-2) 646 GU904183 Trichosporon asahii AF105393" 100
IMAU7Y022 (BT5-1) 649 GU904189 Trichosporon coremiiforme AF139983" 99.84
IMAU7Y009 (BM6-2) 602 GU904176 Candida tropicalis NRRL Y-12968" 100
IMAU7Y008 (BM6-1) 546 GU904175 Clavispora lusitaniae AJ508571" 99.54
IMAU7Y002 (BM1-2) 589 GU904169 Geotrichum sp. DQ640273.1 99.24

Note: *: Type strain.

KR N 28 (IRRIHE A 3L B ARG Rtk 116 FE,

2 GRGWR KR LT 5 0 395 95 P T 0 3K ) — B o 6 42 7

21 BEENTH. 45

28 My TR o RE S PR R RE B T B R W
F o1, TLUE W R0y R R R
(2.11-6.94) logyo CFU/mL., i v BBk 15 A B0 T
e 5 A WS T) | JRLEE S5 O, (HRURAE I L X I A

&, ARG 40 BRAESE SRR, BARGRS ILE% 2,
22 BEERERE

FHE R SAL IR T 40 AR EERE TR Y B
H, FEBNSER, LI NL1 A1 NL4 N5 ¥t s 7
£ PCR J 3 4" 4475 3] 26S rDNA 1 D1/D2 X 585 51,
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PHA =AY DNA B BER/ME EEZ) Sl 600 bp, §7348 77 A-B C D E F G H I M bp
Y BARRE R A S, R WE 1, W E R
26S tDNA DI1/D2 X1 5'% %) 600 bp AIFF, 15

E@r” %31t BLAST 7F GenBank A% 2% 5 5540 2 vh 2000

A7 LT 948 22 AR A5 B R, ] — T R i — 1900
@Wﬁﬁﬁ%@mﬁﬁwa@wmawmwﬁm%zo 500
ZESFW, 37 bRIEEEH 5 GenBank U4 P v e B j;g

B 1Y 26S rDNA DI1/D2 X 3% % 1) ELAA %58 & i A AL

P (=99%), Tl IMAU7Y002 (BM1-2) . IMAU7Y018 1 EH 9 BEEH PCR =B K E
. Fig. 1 Electrophoresis of 26S rDNA of partly isolates
(BT2-2) . IMAU7Y023 (BT5-3)5 Geotrichum sp. Note: A: IMAU7Y001 (BMI1-1); B: IMAU7Y006 (BM4-2); C

(DQ640273.1T) E@;‘:ﬁ{ufgﬂﬁ 97.24%, Q/ﬂ\:*ﬁﬁ%l‘ IMAU7Y002 (BM1-2); D: IMAU7Y034 (YM1-2); E: IMAU7Y003
(BM2-1); F: IMAU7Y016 (BM10-2); G: IMAU7Y022 (BT6-2); H:

Pl A R A 22 5+ = 1%, Peterson £l Kurtzman!'¥ IMAU7Y009 (BM6-2); I: IMAU7Y008 (BM6-1); M: DL2000
Iy, Rl — R BRI 265 (DNA DI/D2 KifEs] "
22 A KT 1%, JTAER LU R Bk 48 % 30 T 40 BREERFIE Y 26S tDNA D1/D2 X515

VEZFTRD, I R R ORI GenBank Hh S SEAT H AR, 1 HUMHE TR 00 b
Wo MaTHEY AR INEX RSB R IEIT 20 T4 5 26S tDNA D1/D2 IXIRJF5, MRS K & W I
— PR | R R A Tk Kl 2,

| Geotrichum sp. (DQ640273.1)

10N

——1 Uncultured fungus clone (AY464912.1)
Geotrichum sp. IMAU7Y002

Galactomveos contrichim (TTAN11Q 1)
I Gaiaciomyces gesiricnuin \vaviid.1)

64 \_' Galactomyces sp. (AF017396)
991 Galactomyces sp. (AF017396.1)

[ Issatchenkia orientalis IMAU7Y001
26 100L Issatchenkia orientalis (CBS 5147)

I e A a .
100, Clavispora lusitaniae (CBS 4413 = AJ508571)
20 Clavispora sp. IMAU7Y008

>
=)

f’//nncnnrn lusitaniae (AV407ﬁQﬂ CRS 6936 )
100! Clavispora lusitaniae (U44817 = NRRL Y-11827)
 Saccharomyces cerevisiae IMAUTY006

“ 100! Saccharomyces cerevisiae (NRRL Y-12632)

100, Candida tropicalis IMAU7Y009
i Candida tropicalis (U45749 = NRRL Y-12968)

Candida parapsilosis (AY497686 = CBS 604)
499[ Candida parapsilosis (U45754 = NRRL Y-12969)
72| Candida parapsilosis IMAU7Y003
38 Candida parapsilosis (U46004 = ATCC 22019)
100 Candida pararugosa IMAU7Y034
| Candida pararugosa (U62306 = NRRL Y-17089)

TN

73 99 Trichosporon asahii IMAU7Y016
Trichosporon asahii (AF105393 = CBS 2479)

100 , Trichosporon coremiiforme IMAU7Y 022
991 Trichosporon coremiiforme (AF139983 = CBS 2482)

0.02

2 K FEH 26S rDNA D1/D2 R FFI R G % B i
Fig. 2 Neighbour-joining phylogenetic trees of sequences of D1/D2 loop of 26S rDNA gene from yeasts isolated from the
naturally Fermented Congee

Note: In bracket: the accession numbers of type strains showed in the tree. All of the bootstrap percentages are shown. Bar: 0.02 sequence
divergence. Accession numbers of sequences deposited in the GenBank are shown.
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%= 3 BEMEZ S D H IS E (Frequency percentage)

Table 3 Number of positive samples for each yeasts
species

3 M AR Al

Positive samples No.

BB ES
Frequency
percentage (%)*

FPF R R T 7
Phylotypes (S =9)

Issatchenkia orientalis 21 75.00
S :
Geotrichum sp. 3 10.71
Candida pararugosa 2 7.14
Candida parapsilosis 2 7.14
Trichosporon asahii 2 7.14
Ticagore |
Candida tropicalis 1 3.57
Clavispora lusitaniae 1 3.57

Note: *: The total number of samples; S: Number of phylotypes.

2.3 BB EVOLE E

T —Fh RN TE AR S Y B R L3R 3.
I orientalis J& 55 (R TN, 7E 7T5%RFE i P AEALE,
TEDERE R P 43 3 S, cerevisiae . Geotrichum sp.
C. pararugosa . C. parapsilosis. T. asahii, T T.

coremiiforme ., C. tropicalis M Cla. lusitaniae S AE—
AR E

3 4G

TH 25 b Y DA 985 52 DL BT ol 19 U+ 40
P, FED TSNS Y RBER M, AL
s, M2 KBS mHGE, REER IR b7
TEH Z I BEVERL ST, WNINRETEMCERKE . 2S5 A
BEWR | BT 1 ) Joi e A L 31 s % it P A 40 o
X By A 7 A R HE TR RV TE £ A A 02 O R
VAR

TER A NS PUHRIX 28 A FR ok A i 43 25 114
M EEREZE B E VA 6 A8 9 Tl o IXF 28 3 it 1Y
SR R EERIERE 1 orientalis (75.00%)J24a XA
B Fh, S cerevisiae (14.29%) .
(10.71%) . C. pararugosa (7.14%). C. parapsilosis
(7.14%) 1 T. asahii (7.14%)TERE S R AETEA T8,
i T. coremiiforme. C. tropicalis 1 Cla. lusitaniae 1
FEASBIRE S R B 2 0 22 0 R R 96 AR i o
oy 3 BRI RE T ) i) 48 E Dy R IR R
(Schizosaccharomyces spp. Lindner) . /N [5] 1% £

(Saccharomyces microellipsoides Osterwalder 1924a,

Geotrichum sp.

BLIE J& T /M R 4% & B B (Zygosaccharomyces  mi-
croellipsoides) Fl i KF| WLk (Saccharomyces italicus
Castelli, BB TERI FEEE S. cerevisiae) . 435 H
MMM S, BR S cerevisiae —FEAN, HAL P
FRERA A3 8 21 o HEBR AE 38 A b i B3R 25 i il 1)
I, XRE A T A 22 S5 AT RE -5 R A R IR 18] B2 R i Y A
VETT A DG, ARSI AN [R] D7 v A % T Jok e TR ok
A AR, AR AL A 25 5

AR, I orientalis JEFTE K H W52 i FE B L X
FIR TR 55 it o Y BB e i 9 o B 45 2R S Mugula
XY TER togwa "I AEAE 1 TRE L TR AFF 50 45 R
—3, Halm X} & B £ KT A HATHESE, K 3%
P EERE T 2 Candida spp., H:RKJE Saccharomyces
spp.l"). Issatchenkia spp. Fl Saccharomyces spp.Jz: LA
FLY R IS AT R Sz T 45l i LI B 2022, A
FERW, 16 Wik A5 v LR TR e B TR A7 16— Tl
RIS, FLIR T A A T8 10 R T P 45 25 52 i) G
Hh R R T RS, T 28 0 A TR T S 2 O FLIR
PEALAE A R A HAA: K FPY, 1 orientalis FE R
R I B E IS 2, (R AT LB 8 A TE Y
XSO RE R A A TR . RS . R K
BT B B KU | 11 A 25 E B A A

B BB AN R A — i 25 5, (HI2
PER —FERY, X 7T B8 5 IR s 1Y 1l 1 S5O R 7 A
K, RHAAFRIREE . SR R A —
FERAE RIS, AR BEE IR W 2, 53 0h, b
AT RES b R IRE TR OC, AN IEA R 12K,
IXHR 5 BRI A KA G

26S rDNA D1/D2 XI5 73 M s I BF 73 2
¥k IMAU7Y002 (BM1-2), IMAU7Y018 (BT2-2).
IMAU7Y023 (BT5-3) 5 & # i B9 Geotrichum sp.
(DQ640273.1)  Fil
(AY464912. D)L E ) =99%, % 3 MEZE T
Geotrichum J&, [AFAHE, FFEft— LU 1F
1L Ge VR IR 585 vh Al BEATIAE ARG R FI Y AR Y, 31X
ARFRAMTE

2 % X M

[1] Pederson, CS. Microbiology of Food Fermentations, 2nd
ed. Wesport, USA: AVI Publishing Co. Inc., 1979: 1-24.
[2] Wacher C, Canas A, Barzana E, et al. Microbiology of

Uncultured  fungus  clone

M

© FERFERMEMARTATIKSHIEST http://journals. im. ac. en

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



1304

#od g AR

2010, Vol.37, No.9

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

Indian and Mestizo pozol fermentations. Food Microbiol,
2000, 17(3): 251-256.

Gotcheva V, Pandiella SS, Angelov A, et al. Microflora
identification of the Bulgarian cereal-based fermented
beverage Boza. Process Biochem, 2000, 36(4): 127—-130.
Esteban OC, Clemencia CL, Rosanna T. Detection and
identification of wild yeasts in Champus, a fermented
Colombian maize beverage. Food Microbiol, 2008, 25(6):
771-7717.

XN, ZER P, B AR R BE R B
B mEE, 2006, 26(10): 616-619.

¥

Tk R

Ry

Querol A, Fleet G. Yeasts in Food and Beverages. Berlin:
Springer, 2006: 1-2.

WRBE, els, DI, S I i R ol h FL IR 1
053 B BCHAE WA R BT AT . sl ol R 2222 4R,
2002, 23(3): 62-65.

WRABAE. PN 5 T e DR G P A T T A )~ R R AT
T WAL KA 2400183, 2001,

EMAT, BREE, FHE. WEN LG AR -
B2 oG v 25 A FLFF T A R AR k. A Jb AR 4R, 2009,
24(1): 207-211.

A, BB, ORI R SRR BUE T T A
SIHTEOECA DNA. R H, 1994, 13(1): 34-40.
Roostita R, Fleet GH. The occurrence and growth of

yeasts in Camembert and Blue-veined cheeses. Interna-

tional Journal of Food Microbiology, 1996, 28(3):
393-404.

Pulvirenti A, Solieri L, Gullo M, et al. Occurrence and
dominance of yeast species in sour dough. Lett Appl Mi-

crobiol, 2004, 38(2): 113-117.

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Solieri L, Landi S, De Vero L, et al. Molecular assessment
of yeast population from traditional balsamic vinegar. J
Appl Microbiol, 2006, 101(1): 63-71.

Kurtzman CP. DNA relatedness among saturn-spored
yeasts assigned to the genera Williopsis and Pichia. An-
tonie Leeuwenhoek, 1991, 60(1):13-19.

Suh SO, McHugh JV, Pollock DD, ef al. The beetle gut: a
hyperdiverse source of novel yeasts. Mycol Res, 2005,
109(3): 261-265.

Scupham AlJ, Presley LL, Wei B, et al. Abundant and di-
verse fungal microbiota in the murine intestine. App! En-
viron Microbiol, 2006, 72(1): 793-801.

FEE, B, 2Z0H REFOKRBEE G IR
TLIR AR R £, 2008, 25(6): 33-37.

Mugula JK, Nnko SAM, Narvhus JA. Microbiological and
fermentation characteristics of fogwa, a Tanzanian fer-
mented food. Int J Food Microbiol, 2003, 80(3): 187-199.
Halm M, Lillie A, Sorensen AK, et al. Microbiological
and aromatic characteristics of fermented maize dough for
kenkey production in Ghana. Int J Food Microbiol, 1993,
19(2): 135-143.

Gobbetti M, Corsetti A, Rossi J. The sourdough micro-
flora. Interactions between lactic acid bacteria and yeasts:
metabolism of carbohydrates. App! Microbiol Biotechnol,
1994, 41(4): 456-460.

Nago CM, Hounhouigan DJ, Akissoe N, et al. Charac-
terization of the Beninese traditional ogi, a fermented
maize slurry: physiological and microbiological aspects.
Int J Food Sci Technol, 1998, 60(3): 307-315.

Giraud E, Champailler A, Raimbault M. Degradation of
raw starch by a wild amylolytic strain of Lactobacillus
plantarum. Appl Environ Microbiol, 1994, 60(12):
4319-4323.

SR o) Y Y SR R SR R SRY R SRY R Y R RY SR RY R RY R R Y R R R R Y RY RY RY R Y R R R R R 5 Y R oY R RY R Y RY R R R Y R Y R Y RY LY RY LY

PREEER A S

(PhE4y5hiBIR) HXTFTIBERRE

CIAE 223 4 ) Z AT 1 3 S T 4% “Microbiology” I 7E E bR A T 44, & 1K T A RIZEW: [ N AMEH
51 FH DA B ) A58 27 WA SR o B S 44 TR L, X R KR M T A IAE [ B L A5G, AR X 3 71051 %L
Wgit. AR MMESVHE, DA FIAAHE, A PHESCHA H 2010 4542 T A “Microbiology China”,
TR DIAERT . B B PR | B i B

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

SCEX/ESTE QR L
2009-12-25

© FERZFRMEDFFFTHATIESMIESS http://journals. im. ac. cn



