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The dominant spoilage bacteria and their growth and decline law in fresh

lotus seeds storedat the cold storage
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Abstract: In this study, spoilage bacteria in {resh Xiang lotus seeds

( Staphylococcus  pasteuri ) . ( Pantoea

preserved at 4 “C temperature for 18 d were separated by dilution-
plate method. Total genomic DNA was extracted {rom these strains
and then subjected to PCR amplification. Dominant spoilage bacteria
were identified using 16S rDNA sequencing for the identification and
the law of their growth and declination was drawn. The results
showed the four dominant spoilage bacteria in fresh Xiang lotus seeds
preserved at the temperature of 4 ‘C were Pantoea dispersa, Staph-

ylococcus epidermidis, Staphylococcus warneri, and Pantoea ag-
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glomerans. At the storage temperature of 4 “C . the growing trends
of Pantoea dispersa, Staphylococcus epidermidis, Staphylococcus
warneri of fresh lotus seeds were similar, which all needed an adap-
tive phase before their increase. The amount change of Pantoea ag-
glomerans was irregular.
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AT HCAIE 3 B A T A A LHE  F iE — 2 M A R AL 1) 410 )
T it JOE A Al L B B S ARG I BRI 452 AR 1) T K B8 v O
Bt SE I B BRI Y B A AR A B B A (.
1 bR ik
L1 #R SR

BT 32 2 < B T A TR L O S o A 4R 3

PCA B IRk VE IR BUIR B JR 3k . T AR S BLBUE W) B A
MR 2 H 5

Folin B3 . NaCl. 57 [ B - 53 #r 24 . [ 24 45 W Ak 2 A5 R

NGIE

NG - UK S A TR TR 10 0 A BR S A 5
Tris-ZFR-EDTA LK, b RET AR AR
WAk 248 (EB) \PCR &I 45 « HLIK 2 - 35 [ sigma 24 A
1.2 UFE5E&E

BB R AUY120 B, H A B A )

ST E IR R 4. DY01-13-44-00 B, F¥G R HE
A 3 A PR A 5

A D e A - KQ-500B B, B 1 1ii #8 75 X 2% A B 3R AT
NG

PR ZHWY-100C B, |- 96 8 3 23 7

AR FR 4 . DZX180 B, b i SO L B A R A

BB . BH-2 #1, H A Olympus 24 #];

PCR % : T100 %4, 3£ [# Thermo 2 # .,
1.3 A&
1.3.1 SRR B B 3% 3 7E IR A% 4 T PR a2 (A 8
B . EIOBEE — B R/NEIS T BE AL 4 0
T SRR T RHCHE SR ) 65% ~70% , i 4 °C 1H i
AT
1.3.2 {RRAWEWME AR TERMESED 05, A % 6%
TRHRIAN 15 d,18 d B HEFE R H B B3 £, B 9] W A%
BOBVE TR IR BB 1S d Y S AR L
R IR BE T T 0 B A A 2 1R AL 4 A O R BRI RS
3% YRR 10.00 g F 250 mL JOBE A HETE M . 7 A 90 mL
To A B AR K P2 30 min, SRJFEX 1 mL #EAT 10 f5 45 B2
T, 72 WU 19 SE il b, SE 8 3 ANIE A 10 8 003 S AR, 7
113 43,36 ‘CHi 5% 48 h J5 AT W& 1140, JFiE L R ER WL %%
WREDHRENEE R P B2 4~5 ME%
M3
1.3.3 RHE B Phik 1.3.2 b &M% E T PCA
AR ST 2 R Ry L A5 B A T S Ak S AL AR IR
AR PR AT 2L IR, B B AR AN TR A L KD
& H F I RBAS B 40 R VR S AT AR R TR
FIRE AR E I T 4 CIRRRERH .
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(1) TEARME 24 1.3.3 b J5 B bk 3 A 7 74 I
36 CTRHEFE 48 h WA 45 4 P IR 5 45 22 [Q YL 4 )5 W 3 B8 0
B A5 D ST 0 A 9 R AE A T AT D R R B
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(2) ZHTA 16S rDNA T8 Bl % 5 « 28 4l Ak 19 B AR R JT 4t 7
16S rDNA BBl S 5 07 ik b A7 % 0. B 4lifb i 5 BhO
JEMCE R T 10 mL LB ¥4k, 37 CHr g %, 7
SIAREL 17 ~57 5 W2 T (9 5k R 41 DNA, LU 51497 : 168
(F) 5-AGAGTTTGATCCTGGCTCAG-3316S(R) 5-GGT-
TACCTTGTTACGACTT-3 ,

PCR §4% H 16S rDNA, [#14§ 1 500 bp & £ 4 ) PCR
)RR A TR A BR A W AT DNA I 6 D 5E 1Y
J¥ 5158 1f Blast #2)% 5 GenBank 3(# 24 1) 16S rDNA
J7EV AT AR LR L3R 53 BT, AR 4% 16S rDNA J3 51 A bl 14 44 2k
RGRB W HE AR
1.3.5  EEENRUS R R W E W AERME 5% Chang
Shu-chen M 1y 7 1 FE R B . K F 4 CRBSKMHT
0~24 d (MBS 3 d URE, 76 JC W 2% 140 8 34T W B - Ml it
B 03 AN GEvE A0 38 WO R 2 ) AR RO AR £
WPTEIN:

2.1 BWER S BN EMENE

388 S 0T PR B 3R ML B AR RV TR S R IE
JRAEERE T S A sl 17 ~8° B EIKZ S
ol B A g A A0 O AR VR RS A R 5 A U R
VR IE A BARXT L@ L3 1.

Rl ABEMEHBSRAR

Table 1 The colony morphology and composition of
dominant spoilage bacteria
L8 W 6T S RHE kS il / %
G — 120 33
2% b2 S /NN 41/ I N E R i) 76 21
3% b2 S/NNZ <43 I g 26 7
5% BOR A E W] LB A 18 5
G - 230 64
17 FRR B W] VR 105 29
4% FRAR 22 W] R 3 €5 125 35
2.2 MBEMEARERE
2.2.1  RHJEM R 16S rDNA [ 3 18 45 3 ) £ U

W 17 ~57 SRy 20 DNA,L#E4T PCR 734 938 th #9 PCR
PR AT 0.8 o TR E MBI HL vk . HH B 1 AT ~57 S
T2 B 4 P 22 PCR 7 84 5, 47 388 0™ W) 48 R K o0 2 AR A% L 3
T 0 0% 454, 7T L PCR 9384 77 9 £ A2 T 1 500 bpZi Ay, H.
AT 00 B Kk DR 22 B8 e L vk AT AR 4 b a4 70 5

2.2.2 ML E M 16S rDNA % 45 R il 4
16S rDNAT] AR [X {14 22 5 0f W b 28 5 #E 47 X 4. [l 2.2.1
g R T B IRk O A R A BR A R ) K
PRI 17 ~57 G Y 16S rDNA J¥ 4155 NCBI £ 4%
R E A W FFNE4T Blast MUK 2R N Genbank % 11 B2 £X
$ P v Bk ok [ 9 PR % R 16S rDNA JF 1 3E 4T F & )
MAGE 5 MR G R BRI AR 2. 17 (LD 27
(L2) B R4 3 5 43 802 B ( Pantoea dispersa) 3 J 7 % BR
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corruption bacteria

i (Staphylococcus epidermidis) 3 %% 56 2 £l » B il W] %
59926537 (L3RI 57 (LSO WM K — W& . B 5B R4
R (Staphylococcus pasteuri) 764 R F il Wik ol 15 FE 3
100% 347 (LOE RS W12 B (Pantoea agglomerans) 3£ %
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Figure 2 The phylogenetic tree of 16S rDNA {rom

corruption bacteria
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Table 2 The system identification results of

dominant strains

ETRSS Blast A7 B4 5z 2 B R AR A
17 Sy Bz W (Pantoea dispersa)
2% M FE BR A (Staphylococcus epidermidis)
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Total bacterical count/lg(CFU

21 é4
T 5 ]
Storage time/d
3F M 57 8 T I — W& A It g it
B3 4 AR B8 RO K AL o
Figure 3 The grows and decline curve of four kinds

of advantage bacterium
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3 4k

ARG 5r B SRR B T B 4 C IR AR iy 4 AR
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SRR TR = S
(Staphylococcus pasteuri) Fl i, Bl 7z W ( Pantoea agglomer-
ans) s WA T AR 0 56039 18] A% 9 4 H0 A2 L B 4 I 90 B ) () 4
s A WO T 22 B R 4 R A L DR 2 Bk T Y AR B B R IR
AR, 52 BSE RS FH R 3, T IR A 2R B AR A de 5 L 56
3 K5 TV B b TR R 3R B A BR T B T o) oz TR A A
It ol B S S ) S 9 TR TR 9 R A T M . Y A Y
Oy B M E T 4 CC IR AR b R D0 S TR R 2 L ) 4P A
BT H A B IR A SR X B S R 04 BO e
T SLEOB LR i T 30— 25 TR BRI % i 32 40K 1L I 30 2 R
BT e B 7 i B A0 R A 1 R — 2B T SR A LT 5T .
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