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Analysis of microbial communities in 30 samples of bulk spices in
Yunnan Region

YANG Jing, TANG Xiao-Zhao"

[Yunnan Center for Disease Control and Prevention (Yunnan Academy of Preventive Medicine), Kunming 650500, China]

ABSTRACT: Objective To investigate the community structure and diversity characteristics of bacteria and fungi
in bulk spices marketed in Yunnan Region. Methods The 30 samples of bulk spices covering 6 categories, namely,
star anise, chili pepper, white pepper, Amomum tsao-ko, Sichuan pepper and cumin, were collected from Yunnan
Region. Using whole-genome sequencing, the diversity of bacteria and fungi was analyzed, and the microbial
community structures of bacteria and fungi were investigated at the phylum and genus levels. Results The
dominant bacterial communities of the 6 spices at the phylum level were Proteobacteria, Firmicutes, Bacteroidota,
Actinobacteriota, and white pepper samples had high diversity in bacterial community. At the genus level, the
dominant bacterial community was Delftia. The dominant groups of fungal communities of 6 spices at the phylum
level were Ascomycota and Basidiomycota, and star anise samples had high diversity in fungal community. At the

genus level, the dominant community of different spices were different. The main pathogenic bacterial contaminants
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in the spices were Bacillus cereus and Cronobacter spp., and there was varying degrees of mold contamination.

Conclusion Spices have high diversity in bacterial and fungal communities, and the dominant communities of

bacterial and fungal are more consistent at the phylum level in different spices, while they may be different at the

genus level. The bacterial and fungal communities in the spices covered both human pathogenic and plant pathogenic

genera.

KEY WORDS: spices; bacterial community; fungal community
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1.3.2 PCR 3| # A4k %
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GGACTACHVGGGTWTCTAAT , H & 51 ¥ & ITSIF

(5'—3"): CTTGGTCATTTAGAGGAAGTAA F11TS2 (5'—3"):
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Table 1 Bacterial community diversity indices of samples

FE i 24 chaol

dominance coverage otus pielou e shannon simpson
BJ 269.688 0.497 0.999 256.4 0.279 2.216 0.503
LI 123.550 0.548 0.999 117.8 0.245 1.765 0.452
BHJ 487.876 0.211 0.999 465.0 0.445 3.899 0.788
CG 268.100 0.393 0.999 249.2 0.325 2.537 0.607
HJ 240.078 0.383 0.999 226.4 0.332 2.646 0.617
ZR 100.110 0.379 0.999 94.4 0.342 2.001 0.621
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Fig.2 Relative abundance plot of bacterial dominant communities
at the genus level in samples

AR S B S A B R RS AR, LR
J& (Ligilactobacillus) . [t T ¥ J& (Acetobacter) . ™ W J&
(Clostridium) 3 ZEEFEATE L BHRUEEHE b h A, b3l
TR T JB A E R R, A 29.17%, TR R A Z24F
Sy LT N RO T o IR B & (Acidovorax){UTE FL R IEHE
HRAEAE, MIXTEEREE R 5.71%, B ILLLH 8 (Methylorubrum)
TESHBIZERE S b AR E B, AR RN 22.29%.
22 EEEESN
22,1 AWHAF ST

XT 30 AR B B R o Z2FERE B T8, W
2. M chaol FEEUHA otus T8 HORE, PRk EHEY
gD I B PR R, AR 2 H AT coverage 15
BT 0.99, 15 BH 1 IR A ARG I A 4 0L 381 1) 4 7 L
B AR, BURER T4, FF AL AR R A7 Hb A SR TSR IR
M P RAT1F . KRN pielou e ¥EECAT A, I 30 4K
W ELPE AR SIS T A A R 51 . 4545 shannon
BHOFN simpson 45 5T 1/ A A i ) L B B R 2 R
B
222 ATFIIAKFAAEAHIN

MK B&, ANRFZEMAEER T, &6 0N
PR EA: T % K] (Ascomycota) . #H F & []
(Basidiomycota) . & % '] (Mucoromycota) . % ffl & []
(Mortierellomycota) . 4% B [] (Chytridiomycota) . HL % []
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Table 2 Fungal community diversity indices of samples

GRS

chaol dominance coverage otus pielou e shannon simpson
BJ 284.613 0.120 0.999 207.6 0.601 4.536 0.880
LJ 251.648 0.152 0.999 205.2 0.576 4382 0.848
BHJ 126.450 0.167 0.999 122.0 0.615 4.123 0.833
CG 214.372 0.260 0.999 174.8 0.507 3.741 0.740
HJ 327.955 0.184 0.998 236.2 0.496 3.835 0.816
ZR 298.095 0.444 0.998 202.8 0.340 2.496 0.556
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Table 3 Detection of Bacillus cereus and Cronobacter spp. in different types of spices
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E PR TR R I(CFU/g) hblC/nheB/ces PR TS R/(MPN/100 g) [Ep i e
5 -I+/- -
BJ 2 30 o 1 0.30 R 085 5 2 A BT
. ' % e 5 0.36 N R AR T B AT T
>110.00 R 085 5 2 o A BT
BHI 1 190 +/+/- 2 036 RS B AT
0.30 R 085 5 2 o A BT
45 +H-
CG 3 20 /- 1 0.36 2 085 5 2 o A BT
10 -/+/-
HI 2 120 Al 1 23.00 HFOMK 50 B AT 1
170 +/+-
0.36 R 5 B T e
10 +H- T
ZR 2 3 110.00 T e Wi B AT
210 /- 0.36 N R 5 B A

T R RE R B 2R S 9k
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Table 4 Situation of fungal counts in different types of spices
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