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Microbial analysis of Litopenaeus vannamei during partial freezing
storage by Illumina high throughput sequencing
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Abstract: Taking Litopenaeus vannamei of different forms (whole shrimp, decapitated shrimp, shrimp meat) as research objects,
we applied [llumina high throughput sequencing technology to identify the surface microbial composition and changes of samples
during partial freezing storage. The results show that: 1) The operational taxonomic units (OTUs) number of all samples decreased
with the extension of storage time. After four weeks of storage, the whole shrimp and the decapitated shrimp had more OTUs, and
the OTU number in shrimp meat was the least. 2) Chao, ACE and Shannon indices of all samples decreased but Simpson index in-
creased, which indicates that the abundance and diversity of samples reduced during the storage. 3) At genus level, Vibrio was the

main microorganism of all samples at the beginning, and Arcobacter existed more in the decapitated shrimp and the whole shrimp.
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After four weeks of storage, Pseudomonas, Shewanella and Psychrobacter became the dominant spoilage bacteria. 4) The heatmap

and key species analysis at genus level show that the composition and proportion of three forms of shrimp samples were different.

Therefore, different forms of L. vannamei had different microbial compositions and abundance in various storage periods. It is neces-

sary to inhibit the advantages of microorganisms specifically to ensure the quality of the products during the cold chain process.

Key words: Litopenaeus vannamei, Partial freezing storage; Illumina high throughput sequencing; Microbial analysis
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Table 1 Coverage and OTU number of L. vannamei with different forms
LY L3RR HEHF
i} i) Shrimp meat Decapitated shrimp Whole shrimp
Time [oE £ BAE I TR [oE £ A TR B BRI on i
Coverage OTU number Coverage OTU number Coverage OTU number
0J% 0 week 0.998 7 281 0.998 4 281 0.998 8 316
1 1 week 0.998 5 189 0.999 0 401 0.999 1 322
2J# 2 weeks 0.999 2 113 0.998 8 297 0.998 8 333
3JH 3 weeks 0.999 9 36 0.999 8 50 0.999 8 50
4JF 4 weeks 0.999 9 31 0.999 8 54 0.999 7 59
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Figure 1 Venn diagram of L. vannamei with different forms

R. Shrimp samples; Q. Decapitated shrimp samples;
Z. Whole shrimp samples; the same below.
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1 s A AR Y S A% 4 LA I o B 5 S0
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Table 2 Alpha abundance indices of L. vannamei with different forms

LY 23k RRIF BAR
Hﬂ'ﬂ Shrimp meat Decapitated shrimp Whole shrimp
e HIGHH Chao  WATSHIACE  BIHSHChao  UWHHERACE  BIEHSH Chao  WHFHEE ACE
0J% 0 week 341 338 342 336 375 378
18 1 week 231 236 429 437 363 365
2J# 2 weeks 138 143 382 377 397 401
3J# 3 weeks 45 50 80 69 80 120
4J& 4 weeks 42 48 61 70 96 112
®3 FEMANNEITEFAIAlpha B MR HR
Table 3 Alpha diversity indices of L. vannamei with different forms
Lix Zk IR HUE
s} fia] Shrimp meat Decapitated shrimp Whole shrimp
Time AR R FE AR TAAREL FH AR AR R F AR
Shannon Simpson Shannon Simpson Shannon Simpson
0J# 0 week 2.61 0.1521 2.96 0.099 7 3.42 0.061 2
18 1 week 1.91 02783 3.43 0.086 9 2.49 0.213 1
2J7 2 weeks 1.50 0.3575 2.84 0.104 3 3.08 0.094 4
3J7 3 weeks 1.08 0.436 6 1.43 03453 1.59 0.358 4
4J8 4 weeks 1.06 0.446 2 1.23 0.480 9 1.41 0.3615
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Figure 2 Rarefaction curves of Alpha diversity indices of L. vannamei with different forms
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Figure 3

Bacterial community composition at order level of L. vannamei with different forms

The number 0, 2 and 4 indicate the storage time of 0 week,

2 weeks and 4 weeks. The same below.
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Figure 4 Bacterial community composition at genus level of L. vannamei with different forms
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Figure 5 Microbial community heatmap analysis at genus level of L. vannamei with different forms

The shade of color in the same row indicates the difference in the abundance of the microorganism in different samples; the evolutionary tree on the
top of the figure indicates the degree of similarity between samples; the evolutionary tree on the left of the figure
indicates the degree of similarity between microorganisms.
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Table 4 Key species differences at genus level of L. vannamei with different forms %
HT10™ ) M= K EHF AR
Top 10 species Shrimp meat Decapitated shrimp Whole shrimp
BB 8 Pseudomonas 36.730 4 35.589 3 15.183 3
LR & Shewanella 33.741 4 27.325 8 11.265 6
VEVeFTHIE Psychrobacter 03396 8.2515 31.040 7
JKEE & Vibrio 13.798 0 41756 2.8380
AFFFRE Acinetobacter 0.745 0 27232 42406
W A)E Flavobacterium 03635 1.416 2 5.580 7
3% BB )& Pseudoalteromonas 02107 0.391 1 6.549 9
SILHE Arcobacter 0.567 3 1.984 1 45131
1BLIFT B )& Pseudorhodobacter 0.0137 2440 6 1.598 1
WFTFHJE Carnobacterium 0.671 0 0.158 8 1.5672
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