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Isolation, Identification and Bacteriostasis of Spoilage Bacteria in
Coating Solution of Paper—Making Reconstituted Tobacco Sheet

TIAN Hailong', SUN Wei', GAO Ying', LI Ling',
LI Ying', CHEN Lijun', CHEN Maoshen*, ZHONG Fang’
(1. Shandong Rebirth Tobacco Co.,LTD, Linyi 276400, China;2. School of Food Science and Technology, Jiangnan
University, Wuxi 214122, China )

Abstract. In this paper,the streak plate separation method was used to classify and identify the
primary bacterial flora in the coating solution of paper-making reconstituted tobacco sheet according
to colony shape,bacterial characteristics, physio-biochemical tests as well as 16S rDNA sequence
analysis. The results indicated that the spoilage bacteria in the coating solution of paper-making
reconstituted tobacco sheet were Bacillus pumilus ,Bacillus licheniformis and Klebsiella pneumonia.
Among them,Klebsiella pneumoniae was the main spoilage bacteria. Moreover,the antibacterial
effects of five food preservatives [potassium sorbate,sodium diacetate,butylparaben sodium,
EDTA-2Na and € -polylysine (€ -PL)] on the spoilage bacteria were evaluated. The results revealed
that antibacterial activities of these five preservatives ranked as follows: e-PL> EDTA-2Na > sodium
diacetate > potassium sorbate > butylparaben sodium. The minimal inhibitory concentration of e-PL
on Klebsiella pneumoniae was 0.075 mg/mL.
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CCAGCCGCA-3', #EMH 50 wL & R b7 5 A ek X
PCR i . PCR SN 457 : 94 CHUZZEE 5 min; 94
CAEME 30 5,55 CiB k 35 5,72 CHEH 1 min,35 4
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FFHATAY TR (Bi) ARAR R, B
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T 37 CAM TR SE 24 bl e, RAPEAG 0%
DU TR ARV B K 3 TR WO B & TR 107 efu/mL
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Table 1 Changes of pH and total plate count of coating

solution before and after spoilage
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Table 2 Colony characteristics and relative number of

iEh0)
Kt

WV G KL, 3 2 8 4 5, 2R T KL .

spoilage bacteria

¥ T %
Z | H&/mm

R A T Ny
oy EEOCSRIEL, REEBE A
: H T A ST
BT Y |3 45, e N
T, =3 -

wHE, AEH
RS S EATLIN AU R U~
R3O BB KR AR
Table 3 Mycelial morphology of spoilage bacteria

B £ /pum
T, 0.6~0.7 2.0~3.0 +
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=4 ZHE 16S rDNA tHEVE 5547
Table 4 Similarity analysis of 16S rDNA of spoilage bacteria

SR T bk 44 ik AL HE
S001588622 Bacillus pumilus; P1-71/08C2 FJ883626 0.999
T S001588573 Bacillus pumilus; 50/08C1 FJ648765 0.999
1 S001244325 Bacillus pumilus; SH-B3 FJ549008 0.998
S001610194 Bacillus pumilus; 3PO4SA EU977791 0.997
S000842557 Bacillus licheniformis; LMAtotj DQ870721 0.996
S002035789 Bacillus licheniformis; 1346 GU726855 0.995
E S002234897 Bacillus licheniformis; SAT1-7 HQ236035 0.995
S002906704 Bacillus licheniformis;1-14AlAa FN397487 0.995
S000891486 Klebsiella pneumoniae; ATCC 700721 CP000647 0.996
T S000891488 Klebsiella pneumoniae; MGH 78578 CP000647 0.996
S001098272 Klebsiella pneumoniae; G9 EU617330 0.995
S002287572 Klebsiella pneumoniae; ATCC 700721 CP000647 0.996
x5 BMEKEERENEE 100% , BLAh , NI 1 38 0T LU A (6] 1 7 768 5510 5% il
Table 5 Physiological and biochemical properties of RUEEMHEAANFOMERE, YREERE R
spoilage bacteria 1.0 mg/mL i, XL Z %4 EDTA-2Na Hl e—PL {411
KK T 100%, T2 361 4 B A1 LU 5L FR 61
L * * + 40 1 43 ) AT 46.8% FI 83.4% . MK F K
o * + + EDTA-2Na Fil e—PL {4 B AR B 506 T H 2 B i
HE ’ ’ ’ LSBT0 BB 9 0.1 g/ B X3 i 46 50
:;2 ’ ’ 1 A B 0 K ) 100% , L2 BRENIK 2, B I
. ) ) . i R L A T 1 0 TR AR B A
T e - - + 10r
W - - + ol
S -+ ARSI R AE 6% A
0 U 2 41T i 8 1 ) £
2.5 5T P TE A HD 400
H1 RS TR 5 U A VR T T R
TG 6 50 ST B 0 22 R B T, RO 1 5% ol
T A N R ALFE B SR AR HE (GB2760- 0 - - .
2011), BEHCT X 8 > FC R o A S A B 1 1 5 1716 360 i /(mig/mL)
B IR (L BB L2 R JE 31 4 T i
EDTA-2Na Ml e-PL), %% T EA1X Il 45 50 7 171 1 R T I T T G
(oA BRRCR 2RI 1 dr A 1 AT, S i Jis 5 Fig. 1 Antibacterial activities of food preservatives
Xof i 98 5 7R AH B AR A — & I EE AR 1T, LA ROR against  spoilage  bacteria at  different
Wit 5 1 J 751) Jo o A R A G R hn ek, B An, 242 concentrations
TR B %) B A 9 B M 0.1 mg/mL B, X il 48 7 5 11 6 & 5 Rl BT X Al 4 T TR A B A BN

WA R AR 3.9%, 0 H PR R ER R 1.0 R (MIC) B %E 455, MIC B, 3d W AH L
mg/mL [, Xl 58 v 7 A B A R K R T B i 77 JE R0 A BV TBGER . ER 6 TR RTRIEE, S
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Table 6 MICs of five food preservatives against two TINAL R W ZBRHN B4 BESN EDTA-2Na Fl

spoilage bacteria 512 ¥ &/(mg/mL) e—PL 2 5 Fl 5 J55 30 of Jil5 28 0 25 414 T 00 400 7 2000 4%

By 28 70 e 3 SRARWT, 5 B JE 700 %G it 58 B AV B AT AT AN [ A
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A o e-PL Xl LA MIC {14 0.075 mg/mL,
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