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1.3 HSaE A5 * X 4 AR %5

M= EE BRI Z T AR TSN 3 AR 1 A CJ.1
RAEF O Fhe SRR R, BN 1 RAE R A RE S 4> 2 F ¥k HJ.1
SR S 1B RO LY 2 SRR 3 EX = B DJ.1
(R A G 2 BRSO AR 3 R 4 Py XL.2
RN R G C kM S, X 9 5 P DI2
PSR I TS5 (6 1), B T80 CUKAE ik 17 6 . VL2
1.4 #EEEA DNA REF PCR ¥ 1 o

7 &k PC.C

Z: B8 DNA £ B 7] &5 A J7 125 2 BORE o 48 7 q S G DI
FEKA DNA, ZJa, R 193508 B I H ko il
DNA 9205 RIS . AR4 DNA ¥ HE | JH 6 K A ’ R we
FEDNA % 1 ng/ul.. %2 PCREM#Z

LA ILHG 40 B2 P 41 DAy 56 5 Bl X 2 Lable 2 PCH reaction yetem
I (PCR)BEAR , F e 53 £ 514 515F-806R 1T PCR A2 /6 % (30 pl) AL
168 rDNA §"4% , PCR WMl JH 2% 3505 Wl 5 1 i Phusion Master Mix(2x) 15
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Oyl 58 e = Y, 0 FF 5 o8 Tllumina No- «DNA (1 ng/pL) 10(5~10 ng)
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R R 98 CHUZEME 1 min;30 MG
(98 °C,10 ;50 °C,305;72 C,305);72 °C,5 min, Xt AT
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P (Raw Data) , XJ H it 47 PF 8 1 8, 15 24 R0E
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1T  Alpha ZFTHE, Venn B FIE R K 45 53
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2.1.2 YA #EE OTU 434 @t R 4 (Version
3.0.3,R package = VennDiagram) % il il £€ ¢ K] .
P EREAR P S OTU A e 2, 9
SR AL R OTUs 1018 4~ OUT, 347
35 AR B OTU #EAS, Hirp CJL1 41774 54 4
OUT,HJ.1 4174 34 4~ OTU,DJ.1 414 63 4~
OUT, XL.2 #7=4: 44 4~ OTU,DJ.2 4H7=4 139 4~
OTU,ML.2 41724 94 4~ OUT, PC.C 424 117 4~
OTU,DJ.C 4774 121 4~ OTU,MJ.C 417~ 4 107
A~ OTU, DJ.2 AT HA Rk OUT St i %
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Fig.l Rarefaction analysis of bacteria 16S rDNA
clone library
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S3 W RE S PR AR W VR B R R 2R it
6 8%, 35 Observed—species, Chaol, Shan-
non, Simpson, ACE, Good—coverage 55, XfffA<
P ZREPE AT 0BT SR A a— 2 RN
ST aE R UL 3R 3, Good—coverage FR/R il ¥ TR B
B coverage B 55 R 3435 ] 99.5%~99.8% , iX
T Z AR e 25 A B S SRR, AR B 2 AR
K 25 2, Chaol #5820 FIl Ace F8 2R HEF &
JE . Chaol 88U K AR5 o &
9, Hod MJ.C /4 Chaol #58iUR #, 15 1 259.244,
HYGE DIC A1 ML2, 53514 1158106 1 1 080657,
HJ.1 #9 Chaol 58K, L 742.136, XKW MJ.C
e A R R 2 e R AR =z
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Fig.2 Flower diagram of sample OTUs distribution

™ HI RS R VR B> R R AR, Ace
& B EAG T BEYE B OTU % H ,DJ.1 . ML.2 Al
DJ.C 1Y Ace T8 8= , 431 1085.260,1123.712
A1 1165.155,MJ.C 1Y Ace T8 5w, HAEE N
1179.523, 1 DJ.2 B Ace $8 £ Ak, b 577.161,
Shannon $§ 2 F1 Simpson 5 £ & AE 7 7% P 40 Fh 5
A W) 2 REPE AN 14 20 DS Shannon $8 801 C 2 EE i
B0 BB N H 5 HE |, Shannon f8 80K, BE& £
FEE B, PR 4R 13 2)  MJ.C (1 Shannon $5 %%
e, N 6.720, Ik A DJ.C(6.212) \DJ.1(5.833)
1 ML.2(5.236) , [Al 5}, Simpson $8 % i 19 4 4%
SEREA 4 5 . MJ.C(0.952) .DJ.1(0.937) ML.2
(0.903) 1 CJ.1(0.903) , M A £ #1485 b5 0] LA
B8589 R SRR A T MDLCORE S ELAT s Y 1A

®3 WEEYSHEIER
Table 3 Indicators of bacterial biodiversity

Ml a-% HH
# e 4 AR
Goods—coverage Chaol Ace Shannon Simpson

CJ.1 0.997 904.643 922.971 4932 0.903
HJ.1 0.997 742.136 774.136 4.746 0.874
DJ.1 0.996 1035.014 1 085.260 5.833 0.937
XL.2 0.996 1012.396 1 056.385 3.307 0.723
DJ.2 0.998 545.168 5717.161 4.125 0.890
ML.2 0.996 1 080.657 1123.712 5.236 0.903
pPC.C 0.998 755.138 765.550 4.541 0.789
DJ.C 0.997 1 158.106 1165.155 6.212 0.874
MJ.C 0.996 1259.244 1179.523 6.720 0.952

T : Observed_species : 10808 I 5] i) ) F0 4 H (RP & OTUs 24 H ) .Shannon : £ o 1 43 28 B8R H 5 L Simpson : 2 fERE V& NP0 F0 20 A1 11 22
FEMERIIAIBE . Chaol AN RETE AL & P & I Rl EAL . ACE A IFHETE S OTU %0H . Goods—coverage : U )77 IR BEF5 4,
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Fig.3 Horizontal distribution of bacterial

in phylum level in pickles
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Fig.4 Horizontal distribution of bacteria

in genus level in pickles



B236 H1M

ZHETHERTPHME

% KM Ao 59R B 4R AT 339

PR AR TS G, Wk — 2 B 2
AL HE AR 7 i T Y BRI T AR AR A2
22 BEXRBUREHB ST

AR 1.3 18 A 23 28 73 B 0 308 o SR A i P A

AWy, O Fhi BT SR TR B B R AR Y
BRI o A 8 55 5 2 v o 20 A 28 G 9 12 bR
MBS I 4 Pros . Hoh e i AT i . (8
FrEBA K

R4 EEEFEEREREBR

Table 4 The growth of strains in selective medium

HIAH cl1 HJ.1 DJ.1 XL.2 DJ.2 ML2  PCC.  DJC MJ.C
HHFRADZERRA vV vV vV vV Vi _ v v v
UITRARERFA - vV - v Vi _ v/ v v
EFEHHRFRERAL - - - - vV vV vV vV -
87 MR R G35 L vV Vv VvV _ \/ \/ V/ v v
ERKREBREZRL - vV Vi _ _ ~ ~ v v
FHERREERE vV vV Vi Vi vV v v v v
THHLERFE - V4 v/ v/ _ vV ~ ~ v
XA ATH 0157 2 &35 5k V vV V vV V Vi _ v/ v

T A A K B 0 B R L LUV AR T B IR 48 b T R SR T A 9 R B G R L) R

G 1.6 11957 5000 & 75 vk, PRIBCA TR ) H
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Wi RE B ;DI rhoR R M I L K AT A
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Detection rate of pathogenic bacteria/%
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Fig.5 Detection results of foodborne pathogens

in samples
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Analysis of Bacterial Diversity and Pathogenic Bacteria Composition in Pickles

from Anning City, Yunnan Province

Yang Zhenguang, Liu Bingzhen, Cao Jianxin, Li Lirong”
(Kunming University of Science and Technology, Faculty of Food Science and Engineering, Kunming 650500)

Abstract In order to explore the bacterial community structure and pathogenic bacteria composition in different pickles
in AnNin County, Yunnan Province. High—throughput sequencing technology and traditional separation and culture meth-
ods were used to analyze the bacterial community structure and pathogenic bacteria composition of nine pickles samples.
The experimental results showed that the bacterial community structure in the nine pickles samples was similar, but the
relative abundance was quite different. Among them, Lactobacillus, Bacillus and Staphylococcus are the main genera of
dominant bacteria, which play an important role in the formation of pickles flavor substances. In addition, 16S rDNA se-
quencing results of the isolated and cultured food—borne pathogens in pickles showed that some of the pathogens were
detected in the nine pickles samples, mainly Listeria monocytogenes, Bacillus cereus, and Escherichia coli, Staphylococ-
cus aureus and Salmonella. In conclusion, pickles in the market are prone to pathogenic bacteria, which may pose a
certain safety risk.

Keywords pickles; bacterial diversity; 16S rDNA; food—borne pathogenic bacteria; food safety risks



