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Characterization of bacterial microflora and their functions on flavor quality
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FEE R A Miseq &8 2 0 5 H A & [a 3 X 8F ) Huam B
A G MBATRAT R AR ARSE X e TR RAS TR
Mo L DR E TR AT, B W AR R SE T A
SRR FRTES RNk RO Hra, ERELA . EN
K L, # 5 #F Firmicutes,Proteobacteria #= Bacteroidetes
F ARt 4 F 5 A A 62.36%,25.97%.,4.13% ; /£ B KT L,
SErmb AT A E >1.0% Y mE B S A A Lactobacillus .
Weissella . Pediococcus . Staphylococcus . Carnimonas , Enter-
obacter #= Prevotella , 3 F 394 & 5 # A4 77.33%.2.24%,
2.18%,1.27%.5.66 % ,2.47% ,1.05 % ; Prevotella 5 ¢ J~ 4
T AAMLESYF Rk R AEREINLEMX,
Lactobacillus 5 F AR ER A B RO ARZN G A%,
WA TS M mAMAEY T2 R B ETAESE T Fir-
micutes ## Proteobacteria & % 6945 # & & 28 5% » . Lactoba-
cillus Fo Prevotella 3 8 7~ #R ok 49 T %, B ARAR 49 15 A .
KB : 6k 7 s Miseq #AR s Rk s an ) % A4

Abstract: To investigate the bacterial diversity of Zhaguangjiao in
Dangyang area. and evaluated their functions on flavor quality of
samples. The bacterial microbiota of Zhaguangjiao were revealed by
Miseq technology, and flavor quality were evaluated by electronic
nose. Firmicutes, Proteobacteria, and Bacteroidetes were the most
dominant bacterial phyla with the relative abundance of 62.36% ,
25.97%, and 4.13% , respectively. At the genus level, Lactobacil-
lus » Weissella » Pediococcus» Staphylococcus Carnimonas. Enter-
obacter , and Prevotella were constituting more than 1.0% of total
sequences, with the relative abundance of 77.33%, 2.24% ., 2.18%,
1.27%, 5.66%, 2.47%, and 1.05% , respectively. There were posi-

tive relations among the relative abundance of Prevotella and
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contents of aromatic compound, but Lactobacillus and organic
sulfide showed an opposite trend. The results indicated that the bac-
terial microbiota of Zhaguangjiao main consisted by several genera
belong to Firmicutes and Proteobacteria, meanwhile Lactobacillus
and Prevotella played active roles in the flavor formation of samples.
Keywords: Zhaguangjiao; Miseq technology; flavor; bacterial diver-

sity
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1.1 #R5EH
L1150
7 BSURE B« DAL B T AR P v i — M SR AR AT R 4
8 DY HF ) RBURE &, RS HE R 2R R 30 g I A TERUR AL th
PRAE . AR RDSRAR TG IR & T3 A KA I SRR h R i IB 1%
] S5 2 L T — 80 "C UK AR H & URICAT LA A 5
QIAGEN DNeasy mericon Food Kit: ff [E QIAGEN 2] ;
FastPfu Fly DNA 4 A = 9 02 0L A0 BRI 17 IR IR &
W HoAl PCR RO b 5t 2 X A W H AR A BR 2 7 5

5|4 338F, JI'{:% 806R: Hy K — M i A= W B H A IR A W
G
1.1.2 FBEHRER

B E 4 - Miseq PE300 8, 3% [ Illumina 2\ 7 5

i 4% = 7 5L (B0 W1C, W58, W3C, W6S.W5S, WIS,
WIW . W2S W2W 1 W3S 10 4 J& AL 4y 2 S AR T fk 2 1%
J&ITIE) - PEN3 B, f8[H Airsense /A #l ;

MR MR 55 %% : R920 &Y, 35 [ DELL 24 7] 5

B S 43T R 45 . UVPCDS8000 1, 25 [ UVP A,
1.2 AFiE
1.2.1 DNA 2. PCR ¥ #% Jo i 8 & )7 WL 1.0 g #8)
M A8 FH DNA B2 IR &0 i A 9 72 35 B AL gk AT B L, 3 LU
R BERR HEAT A 16S fRNA V-V, K14, P ik R,
10 ng DNA B4z, 0.4 pL 5 U/pl. DNA % 4 /i, 0.8 pL
5 pmol/L iE [ 5] 4, 0.8 pl. 5 pmol/L Sz [ 5] 4.2 pL
2.5 mmol/L dNTPs mix, 4 pL 5 X PCR % ' ¥, /K &
ddH, O #hFE & 20 pl, $HELPF.95 CHIAEM: 3 min, 95 C

A5 PE 30 5,55 “CIB K 30 5,72 ‘CIEf 45 s. 35 NMEHELE G
72 ‘CHEAH 10 min, § /=¥ ] Miseq PE300 #IF & i 17
o Y
1.2.2 JpHifife X B4R 4 BRY 5 ] 9 1 S 56 R X Miseq
PE300 BI5F- & T 88247 PF 4 A DR B rh SR B S X 1Y
B AL E =10 bp =iw KAS B L 2 <02, [ I 23K 5 | 49 1 B 4t
B <<2 bp. HYIBR G WG ¥ 510K BEAE 50 bp LA 1. #5751
AFFA R ST LB
123 AEWYEEESH B QUME F & (v1.70) #4174

YfE B O T@Hﬁ PyNAST X} J5 41 HF 5% i 5 il
BT B 100 %0 AR B AT ¥ 51 UCLUST 13340 @ $&
I8 97.0 % RYARALEE . # 165 TRNA V,-V, X 4 iy 5 51 #E 4T
432 $: 4E B4 56 (Operational taxonomic units, OTU) ¥ 43 ;
® f#i A Ribosomal Database Project''™ I Greengenes™'™ %t 42
JEWIH 4 OTU 1y 4252 0 ; @ #E i FastTree R4
SR RG R E AR IR L« 2RO iR
UniFrac #i & ) 3ak Fi8 g 2R,
L24 RHARBOEBENEXL HE-MEEK OTU M
SRR XS R =100 06 K L E SO R A B B OTU 25
TE T A FE b o 277 78 K O 0 R B OTU #4578
JIE A A b B AR A B X P 8 B> 10000, DR 3 O
MHEZOWIRE OTU,
1.2.5 B]REZES 73 E MG-RAST 545 # (http:
//metagenomics.anl.gov/) . & 5t 5 & mgp80896,
12,6 8F 7 AROXBR G S B AR SRR (25 °CO) L HE R AR
B 3.0 g 8 AR T AR SO L 68 T PENS BB 4 50 1
%Xfﬁum_ﬁh(ﬂ TG A E S R E T 2 E 49,50,51 s 2

SR A IR 3 A R PEAE N IR A ER . A
unqzﬁ‘ﬂﬁ SWHEE,
L2.7  ZIUGitEa i TEM @ T B & L B N S
Xof 17 A it A A0 T i AR RS A R R ) R b T B R R AR G
P43 BT 1 TS P T) A A 6 2 50 T A 32k TR 44 X (B > 0.5 #Y
85 . R Cytoscape B 22 i AH G ¥ 1 2% 151 #e A% 0> OTU
A B I 5 )5 R A 3Bl (Heatmap) X 45 R 547 R .
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Bk,

P S AT R ILHAT T 256 094 Fm BiE v AR
i 100 20 AL M #EAT /¥ 4] UCLUST 494515 3 68 316 451t
FIERFF S 100 20 A0 RAPEEAT OTU 2435 133 3 853 4
OTU, Jrr 12.48% 1 OTU A fE % & £ 8 K 7. LI 3%
JE o F AR R B R R T AR 48 0y TR A R o I TR
ST R S A YR B T SR AT A AR TS
8 AN HE i 10 i It £ R A R B A L AT 1

®1 MNEEFES'

Table 1 Basic information of sequencing

Femadis Il OTU % Il e H # J& R FARIER
ZGJ1 42 568 656 8 13 20 41 66 311 4.36
7GJ2 41 789 786 14 29 45 88 137 397 1.84
7GJ3 37 289 784 8 19 31 65 103 397 3.72
7GJ4 30 488 610 10 25 37 77 111 328 2.47
ZGJ5 30 252 634 10 25 40 80 114 371 3.39
7GJ6 28 513 884 12 29 43 84 139 558 5.23
7GJ7 32 527 630 8 16 27 48 75 342 4.36
7GJ8 12 668 426 9 18 28 64 114 425 4.76

T AR PR 12 610 255 4 B, 350 % B0 Rl BORN B A 45 5L
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Figure 1
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Figure 2 Relative abundances of major bacteria in

Zhaguangjiao at the genus lever

& 2 A1, Firmicutes HH AR X & &> 1.0 % 1 & 5 31 K
Lactobacillus CFL TR ¥F B )& » 77.33%) . Weissella (B 7 [K TH
J&,2.24%) . Pediococcus (J BR# )& + 2.18 %) Fl Sta phylococ-
cus (3 2 BR A, 1.27% ), L4, Sk J® T Proteobacteria [
Carnimonas (M5 J@) il Enterobacter (Jp FE @) Lf)E T
Bacteroidetes ff] Prevotella (3% [X W J&) F ¥ M X & &
M>1.0% 4> Bl 5.66%,2.47%,1.05% . H 4L UL, 24 FH
o DXCHE TR E R i A T SR8 F Firmicutes 1 Proteobac-
teria O A0 B L B4 TH O 4l L. fH 5 — 2,

Rarefaction and shannon diversity curves
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Carnimonas X 1E ¥ 5 ZG]8 w47 76, H A X & & & ik
45.29%.
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A b O S AN R LT O X Y R s 77.33%0, A
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i BB A R A% T S A5 A X F G IR T 8 ) AR R Prevorella
J2 |1 TR HR I 2 A B A A 2 TR A S e 5 R Y —
AMMAEHH— LR, M5, Faecalibacterium Fl Rose-
buria IR A NG LB AR R IR RS A 14
OTU )& T Ei& 2 A 40 & J& . {5 H P 3 & 4 A4 5
0.041% 1 0.025%.

ARWF5E K IR Staphylococcus F Enterobacter ¥4 2 >4 FH b
DA AP A 0 3420 1 B 2 — P2 43 D 1,27 0
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Staphylococcus )" Z W34 T H AR5 b, 2 0O 3E BUw
T (EL /D BT S B0 i R A SRR T % m Y A B A BR T
(S. aureus)J& NS A M & G v S5 D 09 999 J 3. A A o T
SRV AZ i 3ot A oh X £ LTS e . Enterobacter JRTT
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Figure 3 Occurrence number of OTU in the samples
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Figure 4 Heat map of the contents of core OTUs
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Table 2 The analysis of volatile components in Zhaguangjiao samples based on electronic nose

kAR PR 8 THE rp s B i /B B R AED A5 R/ %
Wi1C HERESY 0.35 0.31(0.25/0.59) 33.66
W5S REANLEY 80.78 69.58(18.95/138.62) 54.27
W3C HFERIGY 0.54 0.50(0.45/0.75) 18.94
W6S XA A 1.02 1.02(0.96/1.10) 4.27
Ws5S ot K8 55 T Lo 0.68 0.65(0.59/0.86) 13.39
W1Ss H o 42.81 40.78(12.78/65.55) 43.93
WIW A LB AL s 46 28 96.42 95.89(54.11/134.96) 28.81
w2S Z 21.35 20.21(5.63/35.21) 48.33
W2w HHLERAL Y 37.12 37.70(22.2/56.75) 31.11
W3S RS 1.66 1.55(1.37/2.33) 19.53
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Figure 6 Correlation network diagram of volatile

components and major bacterial genera
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