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Abstract: The microbial growth and identification of main microorganisms in mung bean sprouts, soybean sprouts, pea
seedlings sold in Guangzhou (supermarkets and farmers' markets), and the laboratory-grown mung bean sprouts were studied, and
the overall microecological composition of bean sprouts was determined using 16S gene high-throughput sequencing method. The
results showed that the total number of microorganisms in the finished mung bean sprouts was 10°~10" CFU/g, which mainly came
from the bean seeds (8.80x10" CFU/g in the cotyledon). The total number of the microorganisms was 8.10x10° CFU/g for
the sterilized group after 36 h of germination and 7.90x10° CFU/g for the unsterilized group after 24 h of germination. The
major microbial species were mainly Klebsiella, Enterobacteria, Pantobacteria, and Citrobacter. The core microbial groups
in the overall microecology were Cyanobacteria, Proteobacteria, Firmicutes, and Bacteroidetes. Eleven drug susceptibility
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tests were conducted on 20 strains of Enterobacteriaceaes isolated from mung bean sprouts by the disk diffusion method.

The results showed that the bacteria exhibited significant resistance to five antibiotics, namely erythromycin, rifampicin,

cefoxitin, clindamycin, and penicillin. Results of this study showed that the commercially available bean sprouts carried a

large number of microorganisms, among which the Enterobacteriaceae are opportunistic pathogens with broad-spectrum

antibiotic resistance. Chemical disinfectants could extend the shelf life of mung bean sprouts by about 12 h. Consuming

raw or inappropriately cooked bean sprouts would cause safety problems, which is worthy of reference for manufacturers,

government regulatory authorities and consumers.

Key words: mung bean sprouts; microorganisms; strain identification; 16S high-throughput sequencing; microbial

community structure; antibiotic resistant
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Table 1 Distribution of microbial species in sprouts on the market
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R A /% (RABAE XA ) R AR o (RARAE XA )
SG1 99 Klebsiella pneumoniae DY1 99 Citrobacter freundiis
SG2 99 Klebsiella quasipneumoniae DY2 99 Enterobacter cloacae
SY1 99 Klebsiella pneumoniae DY3 99 Enterobacter asburiae
SY2 99 Klebsiella quasipneumoniae XY1 99 Pantoea
SM1 99 Klebsiella pneumoniae XY2 99 Enterobacter cloacae
SM2 99 Klebsiella aerogenes XY3 99 Lactococcus formosensis
SM3 99 Serratia sp XY4 99 Leuconostoc pseudomesenteroide
SM4 99 Raoultella sp. XY5 99 Lactococcus garvieae
MG1 99 Enterobacter asburiae XY6 99 Lactococcus lactis
MG2 99 Enterobacter cancerogenus MM1 99 Pantoea dispersa
MG3 99 Enterobacter cloacae MM2 99 Pantoea agglomerans
MG4 99 Enterobacteriaceae bacterium strain || MM3 99 Gammaproteobacteria
MGS 99 Klebsiella oxytoca strain MM4 99 Acinetobacter baylyi
MG6 99 Exiguobacterium indicum MM5 99 Acinetobacter soli
MG7 99 Klebsiella aerogenes MM6 99 Klebsiella pneumoniae
MG8 99 Escherichia sp. Strain MM7 99 Citrobacter freundii
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Table 2 Total bacterial colonies in different parts of mung

bean sprouts

LS A i %% 4%/(log CFU/g)
Fot 7.93+0.01"
T4 6.55+0.01°
ARER 7.29 £0.03¢
AR 7.42 £0.03"

E: ABRSHMMAFIE £ FEE, n=3. RRFEK
TRAKEAERLE MR EZF (P<001).

AR 2 AT5n, SRS ZEAFERRAL (i, R
MIRE) MHE & DA B EEE R, Hphrrt
I 1 I R 22 T AR, A (8.80x107 CFU/R),
T VR AR 50 0] 35 /0 T R 4 T B (43

N 3.53x10° CFU/g £1 1.99x10” CFU/g). FIKilE
Wl VG EEORE T M, BMERE K
GG H, THESNERGEFPHE L ERZ N
AL
24 XHERENFHEHNEENZLFE
B A S A K,

BB 3 AN, SEEG = SR R MR SR S ST
B S T AR O TR A SR R — BUE R o) A1 A
Zoo WA AE S I A = A P o B sy
THEEE: BREITR X —EEHE], s
TEEEE ] AR AT B EEmTHED, Y R 3
BRI T AL TR, AR BAMAS bEH
TR

® Firmicutes @ Bacteroidetes
OProteobacteria 0Cynobacteria

pre— e e
17.08 14.60

87.84 —

82.93 84.18

51.70

AEEHETEE/ %
3

923
ERRESE  BMEE WSREE WSS
B A RUE

B 3 EFRMAESR ORI S HE

Fig.3 Distribution map of core microflora in bean sprout

microecology
2.5 EFAWW LR

JIT A G 40 1R 35 O 22 AL 24 1k T Ak, R IR
AHR. MEF. whER. THERZNUGE
REMHWI RIS Z51%, fMImg R WNE 3. WEEF
oo B A4 15 2 141 B A BR N3: Klebsiella oxytoca
strain. N35: Enterobacter cloacae strain/Escherichia
sp. strain/Kosakonia sp. strain/Altantibacter sp. strain/
salmonella sp. strain F§ PR B 78 4 11 BRYH B %) 3k
FOPE T PuAE 2RI AR S () 251

M T A BE T 2R T R 22 R R U
wmbE, R ANEEh o EEEMAE R A N4 .
Enterobacter sp. strain X BRI Z R F B H 1, H4e
BTALT A BRI

79



MR ESERBHY Modern Food Science and Technology 2024, Vol.40, No.12
= 3 EFMAEMAMERIELER
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