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Abstract: Fermented bamboo shoots, one of the important non-staple foods, are rich in volatile
flavor substances, organic acids, and bacteriocin, etc. To fully understandthe diversity and characteristic
of microbial community in fermented bamboo shoots, the Illumina HiSeqmetagenomic sequencing
was used to study the community structure, diversity and functional gene of fermented bamboo
shootsfrom six different traditional regions of China (Guilin, Liuzhou, Laibin, Baise, Nanning and
Guigang). A total of 156 species of microbe were identified and the main advantagewith an 81%
proportion was the Lactobacillus species, among which12 species including L. plantarum were the

main strains. The alpha diversity analysis revealed that the highest microbial diversity (shannon index
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1.65) was found in Guigang where the largest number of 77 microbial species was detected.The beta

diversity analysis showed a similarmicrobial communities of fermented bamboo shoots in Guilin,

Liuzhou and Laibin, and those from Baise and Nanning also had similar microbial composition,

while that of Guigang samples exhibited significant difference from other 5 regions. Additionally,

12751 unigenes were annotated in the KEGG database and belonged to 385 metabolic pathways, in

which 2927 unigenes were involved in carbohydrate metabolism. The study provide a fundamental

basisfor further research on the mechanism of quality controlof traditional fermented bamboo

shootsand the exploration of microbial resources.
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Fig. 1 Collection sites of fermented bamboo shoots
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Table 1 Information of fermented bamboo shoots samples
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Table 2 Microbialmetagenomic sequencing results of different regions fermentedbamboo shoots
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2,500 R BER 1] (Firmicute ) 22 T 1] (Proteo—
bacteria) AT & 1] (Bacteroidetes) JHZ 1 ( Actino—

ﬁ"ifff)%m THEKEL | WEN | FIUAKLNE
9.54 143.6
8.91 143.7
10.04 143.8
10.56 139.4
9.79 138.6
9.32 138.2
58.18 847.2 66 175 54 416
9.70 141.2

bacteria ) , H: 7 B BE 1 ] B9 He 491 7 38 86.10% 5 EL 1A
R EBE RN TFEET] (Ascomycota), b Fl{LH
0.001%. 5 Romi.W %Ik PCR-DGGE %54 16S il
J Ry T Be 43 B B BE R 5 TR R 405 A A3 i 300 A R T 1)
MFRETTATTR AL, AP E R
I IR R B A B B R Sk

18 MNAE S P LRI 92 A&, DLIEl 2, AL
N REE AH M S 5 DT MY 3SR E S FLAT
% J& (Lactobacillus) , K} 81.06%~99.17% ; ¥ ‘T
ML R O E B W R & YRR MR s
(Pseudomonas ) , 3% N 32.24% ; It 41 A0 55 F BR 7
J& (Pediococcus ) . W # 2Kk 7 J& (Leuconostoc ) BRI K
B & (Weissella) .FLER B J& (Lactococcus ) %5 LA 3%
A DIRERI AR YD, 5 RSP R AN AL 5
A 1 EZEUE Y RARAR ], D3R 4, ZLBR T & Xt
R T L0 TR A AR XU 198 T2 1l BT Mk A K1), H G i 5
KU 9 JE 1 7R B ZE AR . N8 8 0 2R g0 ok
FLARRESEHFA TS 16S W77 (1) % 5 45 35 K
AH 24120 AR AR AR L 2 DR 2 I e s 1

®3 NMKELHERPREDNETEE

Table 3 Relative abundance of microbial at phylum levels in each sample

e A

JEEET ] (Firmicute ) 90.80 99.95

AR TE i ] (Proteobacteria ) 9.20 0.011
AT 1] (Bacteroidetes ) 0 0
JCZE T 1] (Actinobacteria) 0 0
Deinococcus Thermus 0 0
Tenericutes 0.003 0
FH#ER 1] (Ascomycota) 0 0
J7 il BT T (Euryarchaeota ) 0 0

b Fe A5/ %
94.79 99.72 49.47 98.15
0.061 0.116 34.76 0.852
0 0.034 8.13 0.03
0.025 0.002 6.42 0.347
0.004 0 0 0.07
0.001 0 0 0.001
0 0.005 0 0.001
0 0 0 0.007
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Table 4 The main microbials of 4 traditional fermented foods

LR & : L.plantarum | L.fermentum . L.brevis . L.pentosus . L.phage . L.rossiae
L.amylolyticus . L.amylovorus | L.casei . L.buchneri, L.johnsonii, L.mucosae
BRI IS : P.pentosaceus

B B3 2K 8 J& - Leuconostoccitreum

BT IS & < W.cibaria . W.confusa, W.paramesenteroides

FLFF R & : L.brevis . L.plantarum . L.lactis
F BRI & « P.pentosaceus

W 5 2R 18 &8 : Leuconostoccitreum
BT IR A S . Wecibaria, W.oryzae

FLFF RS : Lplantarum . Lparaplantarum . L.alimentarius | L.pentosus , L.brevis , L.casei
L.saket , L.coryniformis . L.buchneri. L.fermenti . L.parabrevis \L.parafarraginis .
L.versmoldensis

J BRIV JE : P.parvulus . P.pentosaceus . P.ethanolidurans

B B3 2k 8 ) - L.mesenteroides

T [C A & < Woviridescens

ZEHAT S < B.subtilis . B.pumilus . B.megaterium . B.licheniformis

AT W&  Lplantarum . L.brevis | L.casei, L.rhamnosus . L.reuteri, L.sakei. L.curvatus
L.harbinensis . L.paracasei

J BRI 8 : Pacidilactici

B 52 2K 1 )&  L.mesenteroides

FLFF R & : L.fermentum | L.pentosus . L.casei L.brevis . L.coryniformis . L.rossiae
L.reuteri

J& K,

g Lactobacillus

o Pseudomonas
g_Acinetobacter
¢ Prevotella
g_Escherichia
g_Siphoviridac_noname
g_Propionibacierium
g_Stenotrophomonas

¢ Pediococcus
g_Lactococcus

g Propionibacteriaceae_unclassified
¢ Myoviridae_noname
o Weissella

¢ Comamonas
g_Delftia

¢ Thalassospira
o_Sphingobium
g_Dorea
g_Leuconostoc

g Brevundimonas
& Staphylococcus
g_Thermus
g_Corynebacterium
o Mycoplasma
g_Gammaretrovirus
¢ Halomonas
g_Agrobacterium

g Deinococcus

o Massilia
g_Brachybacterium
o Chryseobacterium
g Dermatophilaceac_unclassified
g_Methylobacterium
¢ Klebsiella
g_Lysinibacillus

o Pedobacter
g_Raoultella

& Sphingobacterium
g_Janthinobacterium
Unclassified

2 Microbial relative abundance on the genus level in thefermented bamboo shoot
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Table 5 Relative abundance of Lactobacillus in different areas

FLAF
Y FLATFH L. plantarum 7.25 0.39
FFLAF A L. brevis 3.89 —
K EEFLFF I L. fermentum 38.33 44.79
S ZLAT B L. pentosus 4.18 0.02
FEVEM ZLAT A L. amylovorus 24.83 54.54
i VE M LA L. amylolyticus 11.11 —

TEEFLAT 1 L. casei — _
i [RFLFF B L. buchneri — _

A [CFLFFER L. johnsonii = 0.02

A ZLFF B L. mucosae — 0.03
L. phage = 0.02
L. rossiae = —

A RUAFE R A REJZ AT IR AT . R, 64>
7 M TR G B A ) ) o DS AR AT R — E Y 22
S, T RE TR AT b DX AL U R A
MR T 2 (R KRR EE a8 ) S H M RS
23 BEWNEY o SHEMESHT

o ZFEIE S AR B R U W o N S Y

7.98 67.26 40.29 30.29
0.10 14.85 4.40 5.32
80.02 3.02 — 0.60
1.44 0.82 — 0.20
0.02 — 0.49 —
0.66 — — —
= 5.28 3.41 0.21
— — — 43.96
4.49 = 1.22 =
0.04 7.94 0.45 0.47

LR TRER, AN 5T S B GUAE Yy W) R 2 5] 4
%1 .shannon 8 #1515 8 2 W% 6., Shannon 8§ /%
WAL A T P Y e R S5 R SR AE
WEER W) A R 23k 7T B, 5 HA X A
A2 T M DORE A AR R
0.69 , W s X ) B 73 A B2 25

R6 TEAHGREFEMSHEMEN HIEEYRFE

Table 6 Bacterial diversity index,evenness index and abundance of different samples

GL

Shannon $5& %%

9.67+1.53 d 0.72+0.06 a 1.64+0.15 a
L7 16.33+1.53 @ 0.26+0.00 @ 0.73+0.01 b
LB 25.33+1.53 b 0.27+0.04 @® 0.88+0.13 b
BS 17.00+4.36 c 0.39+0.06 b 1.10+0.09 b
NN 9.00£1.00 d 0.69+0.04 a 1.52+0.17 a
GG 77.00+0.00 a 0.38+0.12 be 1.65+0.55 a

1 : % Duncan 2 5 HUEL, B35 KF 0.05 , A7 [] 51 v A ] B 95 S0/ 55 5 R ) BO{ELIA] ) 22 57 2. 35 (p <0.05)

24 BEWMEY B SHESHT

241 FEIEB A LK IR AW )8 K OF
ORAE bR, R Jaccard J5 ¥k, % RY R AL AN
PR B TR R O R VR PR B AR RUPE S R
PEATHE B R B S5 SR LR 3, AT ARk 3 2% 4
LM SRR 3 AN 7 R S G A B S
0.44~0.57 Z [A] , K45 1 A AR X 3 B 189 43 A 14 20 B
R, REFATE & 82, B 3 4 Hi 4
PR 8 S5 A0 AL 5 B T 2 S LR IR
YIREVE BE B Ry 0.7 AR FUAF B0 3 B B v 5 T B

7R 5 L 5 AN AU B R K, A FCEL A
S EFE PR UL S 5 A 5 A R Y 40
RIS 22 5 TR

242 BMFHAEW IR SN PCA JE—Fh IR
il M HE 0 4R 22 A AT vk (B R R Rl Al
B), T Jaccard LA b iy ) Rl IR BT
U 52 A B EAT R A HE T 4R 0 B0 rp o E 2R
JCF O LA, B AL A T R B AE PCA (1
PR B EROT  45 SR ULIEL 4 i = A 32 TR R A ) 2
38.2% .29.3% 18.9% , R it vk K ik 86.4% , 45 & &
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