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AEZ 4265 rDNA DI/D2 R 55 #4752  JFar A PR B G B e A Ff = FH 0T 50, 2R 2T, BV HAF &I,
W)l K a, 0.8~0.9,pH 5.0~6.0, SLEA A A ) R AL ALY A A L e KRS F R A FTHRE 4 1g (CFU/R). A
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BB 52 FERRARM, SR N T AR i T Tl Ak
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AN TR, FLIR W0 0 FLAT I (Lacto-
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tosaceus ) BE PR A [ AK A L T 19 pH A, #0 0f J5 22—
F AN A A SO TE H HEAT I b AR e 41 B [
Tit 9] 4 6 2 BK BT, 4 DY A 4 BR T (Staphylococcus
carnosus ) KW 2 BRI (S, wylosus ) 75 £ F 7K
it . TR I Ak AN B0 o A% T AR AR SO R kA
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YA B T SRR ORI R BRI, H R
RORA PP | b H AR [ 52 2 5 R U
5 [ FI] 8% BF (Debaryomyces hansenii ) YE A A i &
T2 RO R A9 /b PR ol i o A8 A W R R, fie E
AU WL BRI B, ARk, FE AMIT ST
Xof I B B TE PG AL S8 A b R 2 R R X K
WR B B 7 it ) 42 52 B A R e 0 o R T L
PR B 2R 7 AR DT SR AT T BIESY T Y
JULJNE PR 45 v A 5 A it ) AH DG BIE SR AR 2D, AR
FEXF IO )1 A& ZR M A Fh B R AT 03 1 5 5 R 2 b
PRI, D A8 I B T R ) A ) 2 R A R
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1) REREES FERCRENILE 1,

2) FERFE  PCA MRS.PDA (0.01%%
% ) VRBGA WL & IR 575 . 7 B A R A
Cils

T BE R M0 R A 2 1 95 55 (YEPD) .20 ¢ i
EBE 10 g BERERY 20 ¢ FRFPR, ¥ T 1 000 mL XYL
787K ,121 CK & 15 min; #0 2%3 05 B YPD 3%
Ik,

BRI 855 35 0 . YPD B5 35 SE VRN 19 1% &
F,121 CK B 15 min,
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Table 1 Information of samples

WA HRRkRR HERAF  HREEI/A

ZHWFREK PR AT CD1~CD5 5
b LS1~LS5 5

T SN1~SN4 4

W 3 Bk R TR YB1~YB5 5
Rirs YAI~YA5 5

g XC1~XC5 5

B RBHER H 3 M GZ1~GZ5 5
T 3094 AB1~AB5 5

I J AL 000 % % 6 . YPD B 523 121 CK A
15 min, &R % 80 C,FEME T/EGTIMA 1%XK
G R = TR H AR

BEADL R 55 95 4 . B A 1 000 g YT A/
T, 1000 mL ZE 18K, R 19 5 4k 22 2 20
min, 204 i U8 BN 3% B FhF1 150 mg/kg A 2
B, ZRABKANEE] 1000 mL, 4% %] 50 mL = ff
R, A9 20 mL, 121 *CK B 15 min,

3) FZH  EAbE IR G AR A A
LR ERTR EEINE CEFLRE FLME IR RERE
W F B R A B 8, AT i BB b 2 S A R
A AR ER DU 4 1Ll 25 BRAS |
12 FENHFESEE

PHSJ-3F MRt , il Rl e A1
BN 7] 5 A A6 3% (7890A ) - I it (5795C ) e FHAYL ,
LHEARRHE (TP D) A R B s HD-3A & fig7K 4316
FEWM AL, TR LR AR A R AR ZWY -
2102C fEIR 25 WG F2 46, bR I B A28 i
FRA T XFK Rl 5 KA, BHER (8N ) A7 BR
NN
1.3 KEH*

1.3.1  BEPRE S G i SO B A R bRl 2 S
MR S - E AU Oy X R i BT 9 B FLIR A
A R DA R AT T T B TR R (B R A R R
R IAE Y F RS R A R EERE T8 (GB 4789.
15-2016)"7J5 35150 I AT AR B 4% (B i % &
HRZbrfE S48 bRk R )
(GB 4789.41-2016)""177 1k 1145 5 2 M 3 A A1) 41
1) 5 0 5 s AR S i) pH (BT a0

1.3.2 B AP EEBE R A o0 B 2l fl PRI 1.3.1

5 PDA THECE M 1 B OR3P T
3] YPD VA AT, Lk s s
FE D A PR B TR 75 4 F0 T YPD R R4S 28 CHs
Fr 48 h 45, T 4 CIRAF,
133 B REMIES KA EE ARG S
X IBEAT AR Ty ik 5 8 & B 00 S IR S R AU
ik,
1.3.4 F#ERERE 268 rDNA D1/D2 X531 [a) 5 1 %
RGERBFRIE  HIEEEEE DNA B [N 21 48 B0
£ (TIANGEN ) 45 4 156 BH -5 42 U #% DNA,PCR
P18 26S 1DNA DI/D2 X F31, LiiF51 494 NL-
1:5 ~GCATATCAATAAGCGGAGGAAAAG -3", F
519 A NL-4:5 -GGTCCGTGTTTCAAGACGG-
3°, PCR W FEJ¥ :94 CHIAEYE 5 min; 94 CAEPE
1 min, 56 CiE ‘k 45 s,72 CCHEfH 2 min,30 NEIF;
72 CHEAH 10 min, PCR ;=¥ 19%35 N5 5 EE 5 f
WK, KRS 3% & R SR B A AR
B G, 0P 45 SR $E 38 GenBank U040 & E 47
[ PR IE 8 R Xt , B MEGA 5.1 3417 51
93 1, 2K H Neighbor —Joining % i#f 17 1 000 X
Bootstrap i 5 J5 H HE R G L B,
1.3.5  BEREREAY =R Lo
1.3.5.1  WEBEpa XFi B2 pH | Fh A 2 44 1Y) T 52
PRI KPR AF T KA 1 BERE R 7E YPED Gk
2K, VEANMHE 1x10° CFU/mL, $#RF 0%
1%4F T YEPD il & v, BEJSTE 15,30 CH 37
CHEFE 3 d, IR YEPD 4 %R 76 I K
600 nm AL 7E OD A, F e H G FE 1y it 52 7 (A<
TR ST ODgoonn=0.3 FI5E B RF B BA 2 K
T

[ R, 4351 & £ 98 YEPD 1 NaCl & &4
5% ,10%F1 15% , L AE R M55 YEPD ' NaNO,
T~ 50,100 mg/kg A1 150 me/kg, H 3 mol/L
HCl % YEPD # pH {E ) 1.5,3.0,4.5, ¥ HIR
AR B 5 0 TR 1% (R R 580 43 o 2 R0 T LA I
U YEPD U8 b 7E 28 CHE 3% 3 d, LAAH R 8%
TR F A A A IR, 7RI K 600 nm Ab i A2
OD {1, 43 54 5 B RF T X £ h v B 0 il 1% 400 vk
FE AT pH T 57 1
1.3.5.2  BERETR ™ B A1 B 05 PRI 2 A s il N AR
B 15 PRI 2 % Mendoza S5V O 5 IF WS AE &
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W, KR AR % SR DA SRR A R T8 A
B W7 T A6 0 - |25 CH5 R 5 d, B 75 R
75 WY P B4 RS /0N RV B B, ARG T P R O
10% = A LR Ja W<, 1l bs R RGE & W Rl (D)
MV (d) 512, DId>2 78 BTG P 3% “++7, 1<D/d
<2 FRAEFEVE+ ,DId<1 FRTHEFE -,
W g A i 56 A A A B TS 1 2 % Ozturk 551
(7%, “+ 7 RN A BRI <=7 R O 1
1.3.6 BERER =& ERER) GC-MS 781 AL A
VR S . K 0 % Y R BE R ZE YEPD i Ak 2
YR, VB A0 e 1108 CFU/mL, 4% 1% (/K F4
) BERh TR B B IR = AR 120 1/
min, 25 CHEREEIE 5 d, KEEBUH GC-MS Kl

GC-MS 43 #7 : % Andrade 252K J7 15 I W%
EMES, B4 mL & B E T 20 mL T2 i,
A 1g NaCl, ¥ &5 ARk (75 pm,CAR/
PDMS, Supelco ) 4/ A FE & I 10 25 35 73, F 60 CIi
B 30 min, MBS 9 A HOCK B 4 AR €833 2
FELT,F 250 °CA# M 3 min,

¥ THR A AR 40 °C, 4E£F 3 min, 248
Ji LA 4 °C/min 3T 2 80 °C, f4F 1 min, LA
5 °C/min F+ 2] 150 °C, ££¥F 2 min, FLL 10 °C/min
B TR R T 2 230 °C, 4% 4F 1 min,

T 404 H DB-WAX (30 mx0.25 mmx0.25
pwm) , LSS 2, i 1 mL/min, HL & 508

El, L FRER 70 eV, B TR 230 °C, 352 1R
280 °C, DML AT 150 °C, 34575 Bl 30~550 m/z,
KMoy G R R e, VRS R T
80% M43 , 25 ¥ R A 53 1) & ' (MRl 2,4 ,6-
= I E ) T A
C,xV xS,
VxS, ()
K, C——RAFER G & & (ng/l);
Co— Wb & W) W (pe/pl) s Vi— W bR
T EWHERERTL (WL) 3 S—— R MIE L L &9
VTR (AU -min) ; S8 I N A Ak A5 4 06 T
(AU-min) ; V—ilFE SR FL(L)
1.3.7 B¥ESiE BABEELZNE 3K, H
Excel 2019 Xf &4fs 47 Ab 3 (P57 B8 K bR ifE
ZYMLHI F M R MEGA 5.1 2 WA LAk T
B s SR SPSS 22.0 Giit o Mk (A e R 25 22
43 M1 (Duncan) o

C.=

2 HRE5HH

21 MIBEAREMEBBESELERS T
R 8 A R b B IR BE , DU )I[ 48 8 A1l N (3R

1) FEBEHLR EE 39 4y A KM N FE i, 45 b P TR X

Ly M Fr i DX D e S XA A il B30 43 5 ol 14,

15 F1 10 63, JIT A HF fh A2 72 I 6 [ (4043 ) d | A 14

FE— 20, HAA Ui BOR PR A3 A 45 SR LR 2,

®2 MIBEABEDITHESELERMNELSR

Table 2 Results of physicochemical and microbiological measuring of Sichuan bacon

WA 4 1g (CFU-g)

o s a, pH

LE3T LB DS HEFH W 4% # A+
SN-1 0.804 £ 0.002  5.07 +£0.03 6.56 +£0.12 5.97 £0.09 6.11 +£0.08 3.29+£0.03 <1
SN-2 0.812£0.003  5.02+0.04 6.27 £ 0.08 6.06 = 0.08 558 +0.11 2.98 +0.02 <1
SN-3 0.924 £ 0.008 5.15+0.03 6.82+0.14 6.35+0.11 6.04 +0.07 3.29+£0.02 1.34 +0.02
SN-4 0.833 £0.006  5.11 £0.04 6.52 £0.05 6.37 £ 0.09 5.66 = 0.06 3.57+0.03 <1
LS-1 0.827 £0.002  5.65+0.05 7.06 +0.17 6.69 = 0.14 6.54 +£0.13 4.81 +0.05 3.87 £0.06
LS-2 0.818 £0.004  5.62 +0.02 7.15+0.22 6.74 £0.12 6.66 +0.15 4.69 + 0.06 3.63+£0.03
LS-3 0.795 £0.006  5.68 £ 0.06 599 +0.11 5.65 +0.09 5.16 £ 0.06 2.14 £ 0.02 <1
LS4 0.831 £0.008 528 +0.03 575+£0.11 5.41 £0.04 4.98 = 0.04 2.26 +0.02 <1
LS-5 0.792 £ 0.005  5.85+0.05 6.39+£0.13 6.32+£0.13 598 £0.12 2.62+0.03 <1
CD-1 0.801 £0.003 594 +0.04 6.61 £0.18 6.25+0.13 6.34 +£0.15 4.12 +0.07 <1
CDh-2 0.791 £0.002  6.03 £0.03 6.73 £0.15 6.42 +0.17 5.53 +£0.07 4.29 +0.06 291+0.03
CD-3 0.761 £0.002  5.03 £0.02 6.21 +0.11 5.88+0.03 6.08 +0.12 3.72 +0.07 248 +0.02
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I o pH ‘ ! i A& A 15 (CFU-g™")

LS5 LB mEHE B W 4% H A
CDh-4 0.788 £0.004  5.28 +0.03 6.25+£0.14 5.93+0.09 5.65 +0.09 3.33+0.08 2.18 +0.04
CDh-5 0.814 £0.002  5.65 +0.06 6.86 £0.15 6.67 £0.14 6.25+0.13 4.01 £0.08 <1
YB-1 0.836 +0.003  5.74 £0.05 7.13+0.23 6.76 £ 0.12 6.67 +£0.22 418 £0.11 3.29 £ 0.06
YB-2 0.868 £ 0.004  6.48 +0.04 7.04 +0.23 6.59 £0.15 6.41 +£0.19 4.01 +0.11 3.26 £ 0.06
YB-3 0.839 £0.004  5.56 +£0.06 6.93 +£0.24 6.47 +0.09 6.48 +£0.17 4.38 +0.10 3.21 £0.08
YB-4 0.863 £0.007 5.31+0.03 6.77 +0.17 6.49 +0.09 6.45 +0.21 4.13 £ 0.09 3.17 +0.04
YB-5 0912 +0.004  5.82 +0.01 6.60 £0.17 6.48 £0.22 6.17 £0.14 4.24 +0.09 3.14 £0.05
YA-1 0.839 +0.002 527 +£0.01 7.29 +0.28 6.41 £0.13 6.59 +0.14 5.34 +0.16 4.02+0.11
YA-2 0.837 £0.002  5.72 £0.02 6.78 £0.16 5.96 +0.07 6.28 £ 0.16 4.54+0.13 2.83£0.03
YA-3 0.825 £0.004 5.43+£0.03 6.81 £0.21 5.91 £0.09 6.50 £0.23 4.45 +0.07 3.37+0.03
YA-4 0.834 £ 0.003  5.86 +0.03 6.87 £0.22 594 £0.14 6.38 £0.16 431 +0.08 3.62 £0.08
YA-5 0.869 = 0.005  5.98 +£0.05 6.61 £0.19 5.83 £0.05 6.31 £0.22 4.10 £ 0.07 3.37+0.05
XC-1 0.871 £0.005  5.69 +0.06 6.92 £0.16 6.23 £0.13 6.57 £ 0.20 4.47 +0.03 2.58 £0.03
XC-2 0.876 £0.007  5.49 £0.02 6.80 +£0.19 591+0.13 6.35+0.11 4.73 £0.03 1.49 £ 0.02
XC-3 0.844 £ 0.002  5.68 +£0.01 6.53+0.13 5.72 +0.06 6.20 +0.15 4.75 £ 0.08 1.38 £0.02
XC—4 0.842 +0.003  5.62+0.03 6.84 £0.21 5.59 £0.08 6.48 + 0.24 4.71 £0.08 2.36 £0.03
XC-5 0.871 £0.006  5.56 +0.01 6.54 £0.11 5.62 £0.10 6.23 +0.14 5.01 £0.10 2.15£0.04
GZ-1 0.837 £0.004  5.69 £0.02 6.29 £ 0.09 6.11 +0.09 5.86 +0.05 3.80 £ 0.06 2.18£0.03
GZ-2 0.832 +0.004 5.87 £0.07 6.28 +0.09 6.10 = 0.08 5.78 +0.09 3.37+0.08 2.32+0.03
GZ-3 0.862 +0.006  5.59+0.03 6.47 £0.12 6.29 £0.13 6.01 = 0.09 3.42+0.03 3.59 £0.06
GZ-4 0.915 +£0.006  6.06 +0.06 6.34 £0.11 6.06 + 0.09 6.16 £ 0.13 3.41 £0.06 2.81 £0.03
GZ-5 0.881 £0.008  6.44 +0.04 6.34 £ 0.08 6.17 £0.19 5.93+0.13 3.10+0.03 2.77 £0.02
AB-1 0.828 £ 0.004  5.95+0.05 6.38 £ 0.09 6.08 £0.12 5.67 £ 0.06 4.85 +0.08 223 £0.02
AB-2 0.836 £ 0.006  6.06 = 0.06 6.31+0.11 6.11 +0.14 5.43 +0.09 4.34 +0.07 3.19 +0.04
AB-3 0.914 £ 0.008  6.06 +0.04 6.53 £0.16 6.20 £ 0.21 6.17+£0.13 4.06 = 0.07 3.27+0.03
AB-4 0.944 £ 0.009  5.64 £0.02 6.59 £0.14 6.15+0.16 6.37 +0.16 4.38 +0.09 3.63 £0.09
AB-5 0911 +0.011 5.81+0.03 6.72 £0.19 5.81 +£0.09 6.55 +0.21 4.13 £ 0.06 4.34 +0.09
MHEALIE IR E A 28 DFEAD a, 76 0.8~0.9 75 Z A MM AN TR Re

i, 6 MHEM Y ¢,>0.9, Hd 4 N8 T i m FE X
A S A FER a,<0.8, 8 T BT R IX A 33
ANBESL Y pH H 16 5.0~6.0 5[l ,6 K pH>
6.0, i 4 & T i s FE X5 1 2 b S X AT T
ANFES Y pH<5.5, pH H a, J2 B P fh 5 4 7 2
At TG B, AN UK 7 0 TR | 1RO 0 A R
S X 7 i A R TR A B e e AT s
AR I I AR S pH A a, 1 30 2h 9 S T
TR RIEARLEFE— L, W0 Guo FEPHF5T U1 A
MR o TP O A R A & B pH (.
15 5.0~6.4 Z[A] ,a, 1£ 0.7~0.9 Z [, s 1|4

A Y B S E  Br T A BORE L A 45K
Z2HORE S ) TR VK BELEE 6.0~7.0 1g (CFU/g) Z [H],
FLR TR A A K T ) B L FE 5.5~6.5 g
(CFU/g)ZIal, £5FE S 2Z 0] AT — 28 22 5, (H 45 X
B IR W R, R WD LR T R A 2 R
AL GE VO )1 S P R DE S R . AT 33 A HE il A B 1
BT 3~5 lg (CFU/g) Z ], Horb il b Fr s X 1)
15 S BE S R TR B >4 1g (CFU/g) , 5 A 4 4
BE S A EERE B B <3 1g (CFU/g) , A1 )8 T 4
S JELIX A i AT TR R 2 TR AR U B R RO
26 AT EGEBILE 2~4 1g (CFU/g)ZI0], 5
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A 8 MEES B <1 1g(CFU/R) , H ¥ & T % 1 7
JRIX o TR YR I 52 B R RBE S5 i T
A Z AT R A2 B Oz B R —
FEBE 1 57w DU AN () X3 518 PR At A 400 1) e A
FRAE o AHIFZE b il Fr B X B B A0 1 4T B R 40
R ASCE Rvey Di ve FE DXl T R R A R AR Y e T A
Hi I IXCRT R 5 A G LR R R R

22 MIEAREFENSHYE

221 FEHREIES KRR IE WL KRS —
FRAEBERE MR 7523, R[] A9 R IR 2 B 7 WL Bs

R L REVETE S B A, AF5E A PDA F
M b 3Bt 113 RREERE R 2l 8% 50, AR LA
WL & F 3G9 5 LRI R AE , 7% SCHR[17 14 3L
F2h 7 PR HARFRAESG IR WL 3 3, Hirp 2%
AT AR I 4300 o B 28.3%F1 23.9% , 42 Y
DU PRL o T o T ) 00 3 TR A AR A 8 R s | T
AR Ge R A ZURE AT A 5 B T 2RI VILA
A, A ST 24 AR g b 1) ) 8 26 B D R 5 24k
AR Sy BRI AR I 20 . 22 SRR AR

x3 TEXBEBSEMEEESREEREER

Table 3 Colony morphology and sugar metabolism of seven types yeast

MHER HF/HK WL B k3 R R H % & : ‘ %9?4&1% ‘ | |
HEBE KB RE AFR LB TR

*®4 ] 32 ee BB ESeE RBER BBRK ABL  + . . Ty - o
H, R &Y

EA ] 27 sLae FaPMELge, Pl MK, £® + w . . B "
KE L REN B HEKR

%21 3 RRE RRER, BBK, AGLE, REY s _ vl )

(AN 21 FUGE  PHBRRER WK, A@ LR, Rk . N N " ) "
7

EAV 22 KEG RREA UMK A@AE BM,RE 4+ N . " . "
W, 8 )

£AV 8 WG RkER K A@RE BEM,RE w B e ) )
W, 8 D

£V 4 RFGE RREAR BEKR, AERE M E + W o+ W - wl-
W, D

TE o SRR 7 d AR T i ) B 5w

222 BEEFFRTEVE 268 1DNA X E S RGA AT
B R T BB E WL R R R 2885 0 M b
R AN AL 43 5 Pk R 19 209 (3 24 PRk
F2W)) 4T 26S tDNA D1/D2 KJFHI M 5E 40 5
Ji b & GenBank J¥ 3 4i 5 & MT422065 ~
MT422088, &4t & B W WA 1 s,

24 PRI REAEIE SR P E N 6 DR, 5 WL
Br R B R R AR — 8, Hoh A
(LY010 ,LY020 ,L.YO70 ,LY150 ,LY190 . LY200 .
L.Y240 ) 5545 2 R bk 2= 5¢ 56 R B B (Meyerozyma
guilliermondii) NRRL Y-2075 % —335,; KA1
(LY050.LY060 .LY090 . LY170 .LY180) S
¥k D. hansenii NRRL Y-7426 % h—2&; 2581

SR BRI SE MR TG s +s: NG BAEIR K288 |7 d J5 A ST UM — R R UM

(LY100) 5 #% 5 % #k Naganishia diffluens CBS
160 2K — 25 AV (LY040 ,LY140,LY220,
LY230) 5 #5205 AR UK i 22 % B (Candida zey-
lanoides) CBS 619 A —2&; KAV (LY110,
LY120,LY130 LY 160) F1 2 % VI (LY210) 5 2 xC
W BRI 20 W £F (Rhodotorula mucilaginosa) CBS
316 2K —2; 6 VI (LY030,LY080) 5 £ =X B
PR H B Bk B (Cryptococcus albidus) CBS
5810 RN —2 24 BRIBEHE A C R R LA
BRI EAR B A T IR — 2032, [RIEEAE 99.83%~
100% 2 18] , 44 WL i g8 Heor 2R 45 58 LW
SEEIREERE (M. guilliermondii) F b 75 B ] 1%
5 (D. hansenit) & VU )| i TR 0 00 320 B2 5 T 28 3
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90

99 | VUM L FE%RE NRRL Y-7426
LY060

Debaryomyces nepalensis JCM 2095
Candida oleophila CBS 2219
HRIRL B/ CBS619

100

100 LY220

Meyerozyma  carpophila  CBS
s FB R EIREERE NRRL Y-2075
LYO010

P
0.05

1
Fig.1

LR PR P B B 2 B G i 2R
2.3 MBS A EEEE S B R E Y EE Y
231 ABEMAZME DU R R R VA
22 TR N T AT PR AL T AR AR R 2
) A3 50 v 2 Al 5 5 R I BE R DO 1T A3 — 1R
PERE R 2.2 TR IR T X 3 4 F
J& 3t 80 Bk e B B 4k 22 FH T W “F e R T
M 4 AT, 80 BRIEEBE I IR BEAE pH 1.5
B T AK, 4 K 2 808 B A 7E pH 3.0
(87.5%) F1 pH 4.5(100% ) ()44 T 15 % A4 | )
FE, 4R Z 508 B AT #E 5%NaCl (98.75% ) Fil
10%NaCl (83.75% ) % F K, 0 H 21.25%1
P HE B T FE 15%NaCl 50 T AR, AR5 i)
P ) B 0 Y AR R 2 B AR A T A2 ML A
96.25% 1 ¥ 1) & 1] 7E 150 mg/kg [ YEPD 15 7%
Serh it K . S3AN T8 BREEREER AT AE 15 °C
AR MAUE 16 BRE AT7E 37 C&/F T 4&
o PR it v e TR R A e P 1 R R I A R R
R A Y K 43 B R B I R b A R R 1Y)
B SN 1w AR AT, DT X PR i 5T
ARSI XU K R AR DA R O 1 S AR SR
A 56 45 R 2 W 00 1] A PR B T B AR G Y A
BR324, B R TR RE

Lodderomyces elongisporus ATCC 11503
100 | MEATERE CBS 316
LY130
Naganishia ~ diffluens CBS
|‘9§“ LY100
100 \_‘{ Naganishia albida CBS 142
o3 | HREIKERREERE CBS 5810
72 LY080

EF26S (IDNAFFIMMIENBEEESBREEZRER

Phylogenetic tree of yeast strains derived from Sichuan bacon based on 26S rDNA sequence

R4 24 BREEBE RO S A0 B D B IE M IR
Table 4 Evaluation of environmental tolerance and

extracellular enzymes activity of 24 strains of yeast

P K ﬁ#&%i{aﬁfﬁﬁ‘i&@#
B T Ak S/ K BB T AR A )
pH 1.5 0/80
3.0 70/80
4.5 80/80
8 HE/C 15 78/80
30 80/80
37 16/80
NaCl/% 5 79/80
10 67/80
15 17/80
A B 3 /mg-kg? 50 80/80
100 79/80
150 77/80
EaKER - 73/80
+ 7/80
++ 0/80
R s K R - 5/80
+ 54/80
++ 21/80
o i e AL + 6/80
it AL LB E - 9/80
+ 71/80

TE o= TG+ AT s+ T RS
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232 MUANEERE YR N A B S RO 5T R ]
(K 4AFE2), A 93.75%M B E B A 4 SME
05 i 3% M, TR 26.25% 1 1B TR 7R B 7 ST A L
B D/d>2, 58 H A s 107 e v A [, 2
A 8.75% W 1 B 1A F A7 A1 2 1 5T K fie i 1%
7.5% ) W RE T HA WAL RE . 538 i K A
71 Bk (88.75% ) W £ 18 B AT i S AL U B 5 1, 32 ]
VO A e R T R R R RE

AALEG A 5 Rk I RE R A I 2 i 17 O
P, 4G 1 ¥k C. zeylanoides 2 ¥k D. hansenii 1 2
¥k M. guilliermondii; i H2A3 & FH K fif B G PERY 7
FREERE B A4S 1 ¥k M. guilliermondii 3 ¥ C. zey-
lanoides F1 3 ¥k D. hansenii, 737, A Gk 3] 1
AL BT TR O BRI BE TR LS 2 BR C.ozey-
lanoides 3 ¥& D. hansenii F1 4 ¥k M. guillier-
mondii , A & M A1 BT P 55 T B B8 R R 22 18] A7 AR
RN

22 W), DA 80 BRIEERE A P i L F] 6 Bk
W7 1} B BE 9% i % pH 3.0, 10%NaCl, 150 mg/kg V.
R SR, ELIEE @5 T 37 CREAR K B B0 Y

(a) (b)
2 MNFEABESEREMNMENE(a)MELL(b)EYE

Fig.2 Extracellular lipase (a) and protease (b) activities

of yeasts isolated from Sichuan bacon

Jiks 0 i K At 35 M (DId>2) | TR B B A 2R K i
P (BB 5L RE g ) s 48 Ak SRS 1 23 5l
3 ¥k D. hansenii (45 LY050.1Y090.LY180),2
¥k C. zeylanoides (%5 LY140 LY220) F1 1 £k M.
guilliermondii (%75 LY190) , Ak — L85 H= &
P e, W PE D. hansenii LY090 .C. zeylanoides
LY 140 #1 M. guilliermondii 1L.Y190 3 Fk [ £ 5 JF
JRAA A 17 K T i
2.4 BEXEEERIRG PR B XY RS
3 PRI BE TR AR DL AV R G A 3R 5 BT

x5 BEEEMKRMAIABREEIENSSE

Table 5 The content of volatile components in simulated broth after yeast inoculation

BB ANE KR R R g L

% feedh 2 4 18 Y190 LY140 L.Y090
1 3o T A - 791.05" 756.92" 79750
2 T 8.20 - - -

3 Y 80.82 - - -

4 PR 30.18 - - -

5 e 6.44 - - -

6 AT 9.90 - - -

7 Je B 41.66° 9.19° 20.39" 3.57¢
8 4-F 3k BB 11.05 - - -

9 >R - - - 15.73
10 %om 54.17" 739.08 537.49° 75.67"
1 LAEE® 4.98 - - -
12 SRR 62.55° 21.56" 29.75" -
13 R LT - 351 - 1.13
14 o vk - - 5.74 -
15 7 0 B 2 - - - 112
16 L% T B - 317 347 27.78
17 Kot 61.57 - - -
18 — R T AT 12.87+ 434" 2.87" 14.20°
19 2,4-= 8T A EH 15.12° 9.36" 8.46" 8.07"

Bt 607.24¢ 1 670.99* 1510.22¢ 1021.25"

- R R AT EAR AR R 3R 22 572 3% (P<0.05) ,n=3; X AL AR LY 190 413560 M. guilliermondii 1.Y190,L.Y140 4145 C.

zeylanoides LY140,LY090 4 4%F D. hansenii LY090,
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v N i PP B S AR R LA AT A 241

EADL IR 17 e i oy e 6 o o 4% P XU B 43
19 Fl AFERESS 4 Fh B2 28 3 Bl M2 3 b lH2E 3
P B2 3 Bl SRS 1R, S ERALA 2 Bl L
H, xR LY 190 LY 140 F1 LY09O £H 4 ) % 58
th13,8,8 Fh AT 9 B 1 KUK J 53, 55 % BRZH A
Fb 3 A3k 00 ZH B 0L PR 3 B 9 3 P R Tk R
T 4 2 (P<0.05) 35 AR i 2 LY 190 41 11 &
RN IR I 3 A%, R WIEERE A S 3T
I B AR DR B AR S v R MR o TR

HAFTERE M, 5t A A, s 4l b 3-
FHEE TR B AN O T3] 756.92~797.50 pg/L, A
CBE 5417 pg/L F+%] 75.67~739.08 wg/L., R
T B T i 455400 PR 3 5 R v R B 2R ) T A A
54.17 we/L 2 948 K 3 1 530.13,1 294.41 pg/L Al
888.90 we/L, 7 WIMEEE G AR A K i iy kY
JT ., 38k, LY090 A B2 B & i AT LY 140 4
FILY190 4 (H I 2 W K &l & & o & & T (P<
0.05) HEm MRk, FAEREBEXMNET,
D. hansenii LY090 RYERALHE JJ TE5R 10 76 X) BB 2
rRG I 38 R i B (80.82 wg/L) . AR HTE
(30.18 pg/L)  — H JE 2R I (62.55 e/L) 55 s 2
Y, A6 A s A b H S B AR /D a1
IR S (21.56~29.75 wg/L) , A< REAG: I 1) A 5 1
FHE

3 itig
3.1 HAREBSENZENE

PR ] i v R UL Y 8 B TR GL4E Debaryomyces |
Candida, Yarrowia, Pichia, Rhodotorula Crypto-
coccus | Trichosporon 55 B J&™, — MK U, A il
T ) R BT AR RN TR, AR
ST R K BUH LT 04 P A S B A
(Yarrowia) #1122 M % 1} J& (Trichosporon ) T 1,
A RE 2 JEURH AN TR B8 5 0 =P ] A [ Y D
o N 2Bt 8 25 5 Wi A ) s rp B R
Encinas Z£2% 8 Trichosporon — AN AE JFURE A ok
WA, W C. zeylanoides . fi# g HE [ B B
(Yarrowia lipolytica) F1 D. hansenii 7F 15 W A%
N B REREA AR DU PR v R B s L
BlE D. hansenii M1 C. zeylanoides , A& 73 %5 % € F)
Y. lipolytica, FIM5; &% B RKER M. guillier-

mondii 1 R. mucilaginosa, iX7F— &2 E 1 H
VO 1] IR P T R R R B R SR . AT BIF SR B DD
hansenii 52 %> PR 6l i 0 T B B i w0 AR 3 5
(R A R 2 1 B0 A AR PR AR R PR 2
PR Al i & T R ) R B4 A . Cocolin 55125z
RAPD-PCR AN A K 7 W v o3 B Y 144
Pk D. hansenii %4 10 Fh 2SR A58 45 Rt
/8 D. hansenii 52 V9| A B B TR AL S5 R BE 2 — |
HAE I Tk 8 b i 2h SR HO2 T — a5 m
RN,
32 BEREMNEHEEERTERE

PR A i o T R T B T 1 AR T K i RE
Ozturk ®WF 5¢ 4 B “Pastirma” o 9 55 18 & L, 70
B R 100 PREEEE R 3 B AR AR B2 0 R 5 K i
Jifg 1% P . Mendoza S51MGE BT HE A8 2 B8 A5 g v B T
1 WF 58 K& B, Debaryomyces .Candida .Rhodotorula
Yarrowia S50 & B R 70 T Ak A B A9 IR 105
ARG M Y 5 AR SCHFE 45 R — B, Purrinios 45
MPEBES “lacon” Hh 73 545 3] 72 PRIBEREE T, HAT
19.2% EA M AN E 1 BTK i BTG M . A BF5E A
DOV IR B TR AT LA R S L3R B R LT 4t 4R
1, 28 2 ORI B8 2 R o TR o T ) TR 470 i
TP 55 R BRI 0 G, T 2 RHE T T AR A S PR
BEARAG T 22 HAG M AR 1 Y TR bR L T g —
P INPNB SN

T 1 5 AT LA A rb i ek A 5 ) s BR e
FE 77 A AR L A B A R RE AR O A R (T 3-FRE T
T ) 30 5t Ay AN ) TS e T T 2 Ao E A 7 iR AL
KW, ANE TR BAR R I e BT R
i A2 77 RN TR TR AR Z (B AP AE — 8 22 5 (H 22
AL LR AR R L A9) 1) T 28 A S B R i 2R ) ), AR
IR MR R R B L, X ATRE S
B 2R B A AD SR Y BRI AT G . Flores S5
1 2 b B TR S LGS B RER W B b, A
Pt 4B A P 2 g 4R 0T A o ST 0 I e T 1
ST . Purriios S5 R RE e T K I A i vh 4
B TS A /0 IR R e 4, 4D AT BB
BETEAH TR, BEAR T AR L BT 2.3.2 719
{18 245 SR AL TIE BT IO LS PR B TR B A T A
ST TG, BLA JSURE A TR ISR
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Studies on the Diversity and Technological Properties of Yeast Isolated from Sichuan Bacon

Wang Song'?, Tang Lin', Guo Keyu', Liu Shuliang", Yang Yong'
(“College of Food Science, Sichuan Agricultural University, Ya’an 625014, Sichuan
*Key Laboratory of Sichuan Province for Solid Fermentation Resources and Utilization, Yibin University,
Yibin 644000, Sichuan)

Abstract The number of microbial groups, pH and a, values of 39 bacons collected from different regions of Sichuan
were determined. The yeast strains were isolated and purified from the PDA counting plate, identified by morphological
and biochemical characteristics combined with 26S rDNA D1/D2 region sequence, and evaluated biological and aroma-
producing characteristics of 24 strains of yeast. The results showed that the range of a, and pH of Sichuan bacon were
0.8-0.9 and 5.0-6.0 respectively except for a few samples. Lactic acid bacteria and Staphylococci are the dominant mi-
croorganisms in Sichuan bacon, and the number of yeasts in samples collected from mountainous areas all exceeded 4 lg
(CFU/g). A total of 113 yeast strains were isolated from Sichuan bacon, including Meyerozyma guilliermondit, Debary-
omyces hansenii, Rhodotorula mucilaginosa, Candida zeylanoides, Cryptococcus albidus and Naganishia diffluens, of
which M. guilliermondii and D. hansenii were found as the dominant species accounted for 28.3% and 23.9%, respec-
tively. Most of the tested strains exhibited good tolerance to processing environment and extracellular lipase and catalase
activity. Interestingly, it can significantly increased the content of 3—methylbutanol and phenethyl alcohol and reduced the
production of furfural, benzaldehyde and dimethyl benzaldehyde in the three inoculated groups. In conclusion, yeast of
Sichuan bacon has rich diversity and good technological properties, and has potential application value and development
prospects.

Keywords Sichuan bacon; yeast; diversity; technological properties; lipase



