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Aerobic Plate Count and Bacterial Diversity on the Surface of Eggshells
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Abstract: The aerobic plate count (APC) and the bacterialpopulation structure and diversity on the eggshell surface were studied on the
basis of GB 4789.2-2010 and 16SrDNA sequence analysis using the Illumina Miseq Platform. The results showed that the APC values of eight
samples ranged from 3.79 £0.67 to 5.06 +0.75 log CFU/eggshell £SD: The 163214 sequences of the eight samples belonged to Proteobacteria,
Firmicutes, Actinobacteria, Bacteroidetes, Fusobacteria and'Cyanobacteria, among which Enterococcus, Bacillus, Escherichia-Shigella, Pantoea,
and Pseudomonas were dominant_ineight samples. ‘In each sample, Pseudomonas, Escherichia-Shigella, Acinetobacter, Bacillus,
Stenotrophomonas, and Enterococcus showed the highest relative abundance, which were 67.89%, 36.15%, 68.08%, 40.12%, 21.59%, and
26.98%, respectively. The experimental results demonstrated that there were several bacteria and large bacterial populations present on the
eggshell surface, and there were abuhdance differences for the given bacteria among different egg samples. Egg spoilage may be related to the
presence of these bacteria on the eggshell surface and this aspect needs to be studied further.
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Table 1 Aerobic plate count of samples

sampling Log CFU/eggshell
Sample ] Scale of farm
time of APC
GK 130926 A 4.2940).60"
GS 131206 A 3.7940.67°
TK 140115 B 4.9740.59
TS 140326 A 4.4940.20°
WK 131010 A 4.3940,52°
ws 131203 B 5.0640.75°
YS 131228 B 4.1040.57°
YX 140410 A 4.5540.35%

E: Ar B %% 5001~10000 4, B: B *%&%>10000.
a: RARRT 25 MR E RS AT P AEHTEZ, b &
BART 40 A5 B 3 B RO R R 3T £
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FLGKASI, P 1, HIKRFEERIAEERT A T PCR Y 14
R

1 1%3R AR B AR FRL KA M 4h £2 A L (] 2H. DNA
Fig.1 Genomic DNA detected by 1% agarose gel electrophoresis

E: BBHTIF AR A GS. WK, GK. WS. TS.
TK. YS. YX.
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Fig.2 PCR-amplified DNA fragments detected by 2% agarose gel
electrophoresis
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TK. YS. YX.
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Table 2 Statistical table of diversity indices

Sample Chao Ace Shannon
GK 2562675  28.03596
GS 29.71809  38.43969
TK 88.61691  84.95864

TS 53.61691 53.08762

Simpson
1.679267 0.234038
1.070188  0.500373
1.114158  0.486235
1416177 0.463093

WK 27.13183 26.00238  1.712665 0.258811
WS 29.71809 32.60639  1.482161 0.361281
YS 30.79363 30.68529  1.658637 0.262324
YX 26.42942 2848610  1.545015 0.270966
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Table 3 Statistical table of distribution of the relative abundance of multi-sample species

Genus GK GS WK WS YX YS TK TS
Unclassified 26.63 20.50 30.93 57.88 38.79 28.60 0.26 02.67
Pseudomonas 0.03 0 0.01 8.11 0.06 51.89 0.14 67.89
Acinetobacter 0 68.08 0 012 6.28 2.09 0.12 0.56
Bacillus 18.78 0.05 40.12 0.05 20.73 0.48 0.11 0.31
Chloroplast_norank 0 0 0.01 0 0 0.01 73.92 07.84
Escherichia-Shigella 36.15 2.05 1.30 4.33 2.30 3.82 0.08 0.70
Enterococcus 7.87 1.30 4.00 0.14 26.98 0.39 0.02 1.25
mitochondria_norank 0 0 0 0 0 0 2254 1.54
Stenotrophomonas 5.02 0.03 0.03 21.59 0 0.85 0.03 0.09
Clostridium 0 0 12.16 2.18 0 0 0 0
Pantoea 0.23 0.13 3.26 3.64 0.06 1.86 0.23 6.47
Lactococcus 0 0.16 3.87 0.39 2.02 1.48 0.12 0.26
Veillonella 0 6.21 0 0 0 0 0 0
Staphylococcus 5.07 0 0.05 0 0.01 0 0.08 0.14
Weissella 0 0 0 0.49 0.01 7.0 0 0.16
Hafnia 0 0.10 3.48 0.99 0 0.46 0 0.76
Macrococcus 0.14 0 0.22 0 2.16 0.02 0 0
uncultured 0 1.14 0 0 0 0 0 0.1
Leuconostoc 0 0 0 0 0 1.05 0.04 0.08
other 0.08 0.251 0.57 0.21 0.59 0 2.32 9.18
N T FEFERERI M ATIE DL, LERRIACT EX &R 2N 51.89%AH1 67.89%:; FLAtAE Gl S —RILH
YIRhFEFEIAT SR, 18T QUME B, HHT T 28t B, GK K& 352 4 I - £ %% 1 J& (Escherichia
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36.15%+ GS i AT H &

FARACL, (BRI A 28 s D0 RE R T & 2
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TS Ff i B 5 M 1 (Pseudomonas) N R EE Bk, 43

(Acinetobacter) X} = 68.08%. WK ¥ i 2
)@ (Bacillus)Hxd=F/E 40.12%. WS FEfh R EIRH
Jii# & (Stenotrophomonas) FX=F & 21.59%. YX #
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