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Isolationand Identification of AClass ITaBacteriocin—producing Lactic Acid Strain from Traditional Cheese

LIU Guo-rong, ZHOU Kang, LI Ping—lan*, ZHANG Jin—lan, ZHOU Wei
(College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China)

Abstract: Alacticacidbacteriastrain, M2, producing inhibitoryactivity substance, isisolatedfroma InnerMongolia traditional
cheese. Thebacteriocinshowsastrongantimicrobial activityagainstmost of the tested spoilage and food-bornepathogenicbacteria,

suchas Listeriamonocylogenes, Staphylococcus aureusand soon. After eliminating some interference factors such as the organic
acids, hydrogenperoxides and soon, theantimicrobial activity still exisits. By ammoniumsulphate precipitation, dialysisand
concentration, this substance is inactivated when treatedwith proteinaseK. M2 is identified Enterococcus faeciumon the base
of physiological and biochemical characteristics and 16S rRNA gene sequences. The sequence fragment of 1675 bp 16S ribosomal
RNA is amplified from total DNA of strain M-2 by PCR. The sequence analysis is completed by the application of BLAST on
the websites of NCBI and the phylogenetic tree is drawn with Bioedit 7. 0 with treedrawing. The results show that M-2 shares
99. 87% 16S rRNA sequence homology with £nterococcus faeciumstrain SF. Inphylogenetic framework of bacteria classification,

strainM-2 belongs to £nterococcus faecium According to classification of bacteriocins, the bacterioncinbelongs toclass I1a
bacteriocins.
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Table 1 Inhibitory activity after different treatments
Ab R H0ER P8 ELA% (mm) B E (AU/m1)
L(PFIRT) 25. 44 610. 86
2 (LB AR 24. 74 500. 58
3 (H0: FFALFLJS) 24. 26 443. 23
4 (FPAIZES, 5~6.5) 20. 28 161. 60
5 (60% B £ L IE) 20. 94 191.03
6 (ZEHTERAb I f5) 20. 32 163. 24
7 (A AATLS) 0 0
8 (PBS & Mifk) 0 0
9 (MIRIRAL ) 0 0

23 BN I
231 Rt 28 o IR B

MO P&, Nisin AN/E 0~5AU/ml i, R
B AR AR LIRSS H 0. 44 mm; Nisin 20 7E 5~100AU/ml
i, SR E AR S 2. 14mm; £ 100~1000AU/
ml I, FUE R EAR AR 1. 08mm; 454K 1, Nisin
BN AE 5~100AU/m1 I, Hox (i 5 3016 Pl B AR AT 34T
PTG R, I brE M Zya k4 10 ~100AU/ml .
iR mE 1 pros
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Fig.2  Activity assay standard curve (10~100AU/ml)
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Fig.3  Shape of strain M-2
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Table 2 Physiological and biochemical characteristics of
strain M-2
AR EUEEES ERAEARE R R
" D- ACHi - FA =k -
- L- B4 H - o +
- e + IFN -
e FLpk + AL —
% o + H +
Hi 10k -
) 45C + 0. 04% I i R &5 —
, 50T + 0. 01% Py -
K 6.5 Nacl +
g W H — K5 AA 77 NH; +
L pdiil a F &R XUK +
Lancefiel dIfilifi#E D I PRI K +
2422  BLAST [P RS R

¥ Prf3 16S rRNA €741, 7E www. ncbi. nlm. nlh.
gov Wk i I BLASTN2. 2. 14 [May —07-2006] 7 GenBank
+EMBL+DDBJ+PDB S rp AT WYR T R, Frfd&h
Ferb R AL S s AT BN AR EE IR A R sk 3 . R
3T M-2 BRE Y 4 BRREKTR 16S rRNA R AIAHALYES
1£99.60% LA L, fEik 99. 87%, 1y H M5 = 104 i
R B ERTE o AR R VR EL A SE B, AT LA A M -
2 PR KA

*x3 1£ GenBank FEI&R4 E#k 16S rRNA F5i#1TRIEE
beaggE R

Table 3 Result of identity compared with partial strains in the
GenBank database
LkES RS FR OME ARRUE ()

Enterococcus faecium SF AY675247. 1 3007 99. 87
Enterococcus faecium ML7 AB232955. 1 2987 99. 86

Enterococcus lactis CK1026 DQ255948. 1 2983 99. 80

Enterococcus lactis CK1025 AY683836. 2 2983 99. 80
Enterococcus faecium DQ403193. 1 2979 99. 60
Enterococcus faecium AY172570. 1 2977 99. 67

FEnterococcus lactis CK1114 AY902459. 2 2977 99. 86
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1-60
61-120
121-180
181-240
241-300
301-360
361-420
421-480
481-540
541-600
601-660
661-720
721-780
781-840
841-900
901-960
961-1020
1021-1080
1081-1140
1141-1200
1201-1260
1261-1320
1321-1380
1381-1420
1421-1480
1481-1540
1541-1600
1601-1653
1661-1675

M Genebank HViEHET 12 PNHEHRAT 16S rRNA LXK 3

GGTGGGGCCATCTGGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCAGAATT
GCCCTTTACGGCTACCTTGTTACGACTTCACCCCAATCATCTATCCCACCTTAGGCGGCT
GCTCCAAAAAGGTTACCTCACCGACTTCGGGTGTTACAAACTCTCGTGGTGTGACGGGCG
GTGTGTACAAGGCCCGGGAACGTATTCACCGCGGCGTGCTGATCCGCGATTACTAGCGAT
TCCGGCTTCATGCAGGCGAGTTGCAGCCTGCAATCCGAACTGAGAGAAGCTTTAAGAGAT
TAGCTTAGCCTCGCGACTTCGCAACTCGTTGTACTTCCCATTGTAGCACGTGTGTAGCCC
AGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCCGGTTTGTCACCGGC
AGTCTTGCTAGAGTGCCCAACTGAATGATGGCAACTAACAATAAGGGTTGCGCTCGTTGC
GGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACCATGCACCACCTGTCACTT
TGCCCCCGAAGGGGAAGCTCTATCTCTAGAGTGGTCAAAGGATGTCAAGACCTGGTAAGG
TTCTTCGCGTTGCTTCGAATTAAACCACATGCTCCACCGCTTGTGCGGGCCCCCGTCAAT
TCCTTTGAGTTTCAACCTTGCGGTCGTACTCCCCAGGCGGAGTGCTTAATGCGTTAGCTG
CAGCACTGAAGGGCGGAAACCCTCCAACACTTAGCACTCATCGTTTACGGCGTGGACTAC
CAGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCGAGCCTCAGCGTCAGTTACAGACCAG
AGAGCCGCCTTCGCCACTGGTGTTCCTCCATATATCTACGCATTTCACCGCTACACATGG
AATTCCACTCTCCTCTTCTGCACTCAAGTCTCCCAGTTTCCAATGACCCTCCCCGGTTGA
GCCGGGGGCTTTCACATCAGACTTAAGAAACCGCCTGCGCTCGCTTTACGCCCAATAAAT
CCGGACAACGCTTGCCACCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGTGGCT
TTCTGGTTAGATACCGTCAAGGGATGAACAGTTACTCTCATCCTTGTTCTTCTCTAACAA
CAGAGTTTTACGATCCGAAAACCTTCTTCACTCACGCGGCGTTGCTCGGTCAGACTTTCG
TCCATTGCCAAAGATTCCCTACTGCTGCCTCCCGTAGGAGTTTGGGCCGTGTCTCAGTCC
CAATGTGGCCGATCACCCTCTCAGGTCGGCTATGCATCGTGGCCTTGGTGAGCCGTTACC
TCACCAATAGCTAATGCACCGCGGGTCCATCCATCAGCGACACCCGAAAGCGCCTTTCA
AATCAAAACCATGCGGTTTCGATTGTTATACGGTATTAGCACCTGTTTCCAAGTGTTATC
CCCTTCTGATGGGCAGGTTACCCACGTGTTACTCACCCGTTCGCCACTCTTCTTTTTCCG
GTGGAGCAAGCTCCGGTGGAAAAAGAAGCGTACGACTTGCATGTATTAGGCACGCCGCCA
GCGTTCGTCCTGAGCCAGGATCAAACTCTCAAGGGCAATTCCAGCACACTGGCGGCCGTT
ACTAGTGGATCCGAGCTCGGTACCAAGCTGGCGTAATCATGTCAAGGTTTCTTGCCGCCA
GTTTCCAATGACCCT

4 M-2 7 16S rDNAEEFS
Fig.4  16S rDNA sequence of M-2 strain
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2423  RGKEWRIKE (LK 5)
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62 iz .
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56) Enterococcusazikeevi
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o
92 Fnterococcusdevriesel
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Fig.5 Phylogenetic tree based on 16S rDNA sequence of isolate
and sepuences of relating species
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JLPDTE RN O, DR A o O 0 B T T R T
HE T %0 5 L B R M= 2 S i 2

32 AWFSCFI 16S rRNA JFEBMIE, R8s A WS
A5 5 T A0 1R 7= 40 1 25 TR PR 1 M= 2 BRI AR HEAT 1 4 11 4>
FEEUE, 1L 16SrRNA A FPSlfEGenBank +EMBL
+DDBJ+PDB FER FE h HEAT R YR PR LL A, B 1 R bk
FERARITE R 99. 60% DL EMIEHRAE 74, AP k%
B BRIk . i HAE RGER B Wb 5 R K 8 T 15
—/NGPSE . XSRS I AR B A S e g R — B
(o Ut W A HIE 7 1) %68 o0 45 R 2 mT 511

33 MR B — M IR, Rz AN R AN
ITa RK4HH %=

Sk

[l KLAENHAMMER T R. Genetics of bacteriocins produced by lactic
acidbacteria[J]. FEMS Microbiol Rev, 1993(12) : 39-85.
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Alcalase 2.4L FG

BRE, WA, MK, KR
(FIEE R bR E MR s s, T M5 330047)

: KH pH-stat VEX} Alcalase 2. 4L FG B/K K 8 130 ) 224 M T T HU R Ge kit (1) R T
MR EE (LE]/[S]) « JRAIREE . pHAERIZK AR IS [R)X KA BE (R, O T LUACAR I T2 24 (2) 50T T 1%l
K il K 2 8 RO BB 1% 580 Ka=0. 6598m01/L, Vua=0.00351mol/min « L; (3) it T %M b K ik 25
LRI BBl ) 2R, oK IR e — 2 T R SR A B IR AR A

s KW EA WM. B ¥

Study on Hydrolysis Kinetics Rice Dregs with Alcalase 2. 4L FG

LI Ji-hua, ZHENG Wei-wan, SU Bing-xia, ZHANG Bin
(Key Laboratory of Food Science, Ministry of Education, Nanchang University, Nanchang 330047, China)

Abstract: This paper discussed the hydrolysis kinetics on rice dregs with Alcalase 2. 4L FG by pH-stat method: (1) The
factors of reaction temperature, enzyme concentration, substrate concentration, pHvalue and reaction time were studied. (2)
The maximum velocity and instant Ki are determined by probing into the relation of the substrate concentration and reaction
velocity: Ki=0. 6598mo1/L, Viax=0.00351mol/mineL. (3) Kinetics characteristics during the initial step of the enzymatic
hydrolysis were discussed.

Key words rice dregs protein enzymatic hydrolysis kinetics
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