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Variations of bacterial community structure during storage
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Abstract: Objective: This study focuses on ensuring qualified bac-

terial indicators during betelnut processing. Methods: The key
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processing samples from the raw material to the finished product
were analyzed by the Illumina Miseq high-throughput sequencing
technology. Results: The results showed that a total of 191 456
effective sequences were obtained from the 7 kinds of betelnut
samples, belonging to 790 genera, 239 families. The dominant
bacteria genera include Bacillus, Pseudomonas, Hydrogenopha-
ga» Leuconostoc, and Chryseobacterium. Significant differences
in the bacterial community structure was found in the betelnuts
between before and after storage. The species richness in
betelnuts before storage (new betelnut) was higher than those af-
ter storage (old betelnut) , while the bacteria in the old betelnut
had higher species diversity. During the processing, the boiled
betelnut process and the process from cut betelnut to product
betelnut could effectively kill bacteria. The number of extinct
bacteria genera in the two stages was 216 and 227 respectively.
The process from boiled betelnut to stuffy fragrant betelnut was
susceptible to bacterial contamination in the environment, and
the number of new bacterial genera was 126. Conclusion: The
variation of the polluting bacteria diversity during betelnut pro-
cessing indicated that the control and prevention of pollution
should focus on bacterial proliferation in the pickling and
{lavoring process, as well as the environmental pollution in each
process. The key to reducing bacteria is to make good use of the
boiling and the process before product finished.

Keywords: betelnut; high-throughput sequencing; bacterial; di-

versity; community structure; pollution prevention and control
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AT EOR (PCA) BN SR Pttt 22 RS W) 5
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2.0 2GR UK DNA He B, 1 % £ B W v Jie mi Ja A 1)
DNA SEE M, F—20 CIj & A . #H 16S rDNA V3~
Va4 X 519y 341F-805R AT .

(1) %9 PCR ¥ 34 2 4k &2 N 50 pL.10 X PCR
Buffer 5 pL. dNTP (10 mmol/L each) 0.5 pL.Genomic
DNA 10 ng, Bar-PCR primer F (50 pmol/L) 0.5 pL,
Primer R(50 pmol/L) 0.5 uL, Plantium Taq(5 U/pL)
0.5 pL,ddH, O #h5F & 50 pL, PCR R RLFEF 95 CHiAL
P30 5595 TP 15 5,55 ‘CiBk 15 5,72 CHEA 30 s;
5 AMEER e 2 72 CHEAR 5 min,

(2) WIR PCR & WG HEATER 91,58 0y 1%
fRZH 50 pL:10 X PCR Buffer 5 L, dNTP(10mmol/L
each) 0.5 pL,DNA 20 ng,Primer F(50 pmol/L) 0.5 pL,
Primer R(50 pmol/L) 0.5 pL, Plantium Taq(5 U/pL)
0.5 pL,ddH, O #p5F 2 50 pl, PCR JZ R 2 7 5 4 %A
. PCRZHG H =9 F 10 SR M gE I vk  EB %
O, TEBE UG R T LS.
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Figure 1 Changes in the total number of bacteria in the

key samples during betelnut processing
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GIELR 10 465, ¢ % BT 45 AL PG , 38 i Uchime il pre.
cluster B1F 25 i A 1 KM DX SR A0 52 401 4% B A 4k B S
Giitai RNz 1 s, Hrh BLL~BL6 B ik 23815 7]
FHF 43 BT 09 50 B4 46 10 000 D b, 36 2 Be A4 Hr 2ok
CP7 B S i 2R3 0T I T2 B 7 BN E0Ch 9 444, )7 511K
B EESGNE RS A RE. KRG 0OHEFE
W 4y A A1 3 TR . BB 3 AT K 4 T A A B
Ay AR TE 421~440 bp, £5 4 16S tDNA & i 0 5 V3~
V4 XA 2R FbR i

x1 ERFHEERSET

Table 1  Statistics of sample data
- QC ¢ QC 75 HE X 5 41 o Ak B
n . , " L] "
21k TR R Ak Ak
BL1 62 470 425.8 6 2170 60 294
BL2 36 624 418.3 6 2 038 34 580
BL3 18 980 425.2 3 297 18 680
BL4 15 940 423.8 0 703 15 237
BL5 19 511 422.8 10 403 19 098
BL6 35915 422.6 7 1785 34 123
CP7 10 465 424.2 20 1001 9 444
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Figure 3 Available sequences length distribution
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2.3 BEENFHESITSH
2.3.1 OTU G343k ¥ 2 507 90 3 H T 51 8] 1 BE 25
HEAT IR 2E AR 7 5 22 (8] 19 A ALk 1 A 8 (E 43 Ry 45 4R 43
FHITTOTU) , BE M 7 AR BIE Jy 9790, 3 uclust
BAEXS 7 A KSR T A AT R (LR 2), kR
6 447 A~ OTU, K 313 OTU $ft e £ 19 & BL2 #E4,
H3028 4, K8 OTU %4k /b Y /&2 CP7 #: fh.
505 4>,

Jy B AiE OTU 4326 g 45 B 58 5 RE il o 304 90 i
T ZREE A A5 K LR T Coverage K 3 & B 48 B k47 3
fti. M1 3% 2 W %0, Coverage i % K B /& BL6 #£ /i, N
0.977 1,Coverage {8 fix /M) & BL4 ¥£ 5, 5 0.950 3,7 4>
5 i) Coverage {HIYTE 0.95 DL b, 38 B e YU 7 45 31 3+
0] DU R B A i A ) SR L

i &l 4 mTA,BLLBL2 1 BL6 A¥ b ARG B il 28 248
TFAIXFEAE . 1 BL3 . BLABL5 1 CP7 A i i 5 B 1 il %
A B RIG A a] R L 2R 1 I P R B T AR AR T &
B OTUfHJ& 45 5 F il (19 Coverage {E K F - MR DI 3 25 21
O BIREA s R Z 804 i 7 SRR Y OTU 43
FEA RS S WA T A M R TR 2 AR
2.3.2 T EHE Alpha ZFEMEF T i3 2 WAL, BLL
FER I A A5 B0 2.831 6, AR5 5 0.325 7,BL2
FE I B ARGy 5.513 6. AR 458 H 0.032 9, B 1
BL1 #% 5 B A E R Y A Z AR T BL2 #E 5. BL1 #%
S Chaol $8%tk 5 810.01,ACE #8500 9 499.26, L &
F BL2 # /i ) Chaol #8 % (3 733.47) 1 ACE #§
(3 748.95) W] BLL HEah AW B HE WA+ & E & T
BL2 #Efh . 454G 2 MRER IR ZHEE R H K F
BLI M AAE®mMY M EEE HE2Y 2R T
BL2 &b, Uk BH A% 100 J5 R A6 0 58 B0 )5 9T B A0 T Y 3w
BHTEAL AR Y R Z A B W . RS AT LT AR
w1, BL3 FE G i W) Fh 2 R v e IR W Fh T 8 R AL T A
TRIK U8 B 6 7 A B 109 25 B PR B R AIRRE
o2 A BLARE S I R B R S S R R

®2 @ OTU#HER Alpha ZHEHE

Table 2 OTU number and alpha diversity of samples
BE G OTU % Coverage Shannon #§%%  ACE $5 %k Chaol 5% Simpson $5%X
BL1 2628 0.973 6 2.831 6 9 499.26 5 810.01 0.325 7
BL2 3028 0.973 9 5.513 6 3 748.95 3 733.47 0.032 9
BL3 1167 0.961 4 2.437 2 4 200.83 2 414.89 0.302 1
BL4 1235 0.950 3 3.600 8 4 542.47 2 932.65 0.131 6
BL5 1222 0.963 3 3.481 9 3 699.67 2 448.75 0.116 8
BL6 1370 0.977 1 3.431 5 4 596.59 2 848.59 0.109 1
CP7 505 0.970 0 2.975 7 1601.33 1 170.05 0.149 1
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Figure 4 Richness rarefaction of sample
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Figure 6 Species richness at genus level of the key

samples during betelnut processing
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Figure 7 Changes in the number of bacterial genera in

adjacent steps of betelnut processing
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