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M ¥ A NaCl AR A MIBERE (Lactococcus lactis subsp. lactis) AL2 BB S ER
BRI CM—Sephadex C-25 HE T, BB RABEER B KA A S EKA S, HiEH
M 2442710 / mg R 398651U / mg, I BN 41.7%. o-BEEA B A EA A HMK
FRE P T pH 4T . FLEE B Bk AR M & 4 2 B B A RPN BE R, i
MEXKASE BEENERRAER.

AW FMCALRREREE ALY, AEEHAK, BAiRH R

FLEE B K (Nisin) R H e A ML BB = AL 0 — R/ Bk, - FB R % 3510, T
ERAFEEZREER, LA RESEKNE EHEY, WE . FFRiT &M A
WRESHETMEER, FRBECENNSRRERREER, T AKELTE, T
HURFZEZNBE T ZAERRFEHY,. LR UIMIL MRS (Lactococcus
lactis subsp. lactis) 7962 R il K di#k, FALIEEHE TER BT, KB —F LA HK
B ALY, e HERAGET THAY, AXaAMmEmRE AL2 A
AEEARKAHI . difh kR,

1 ARfor sk
L1 B
TRITBMAKREIL
1.2 EHX
121 EFREREAERE B TR M7 589,
122 RESEFEMURE M17 3580,
123 ﬂﬁﬁﬂt%{ﬁﬂfﬁ%ﬁ%fﬁb‘cﬁm
1.3 W
fEX X RE nﬁ&ﬂ‘]ﬂﬁ WA ZXE Aplin & Barrett 4 &] # 7 5 Nisaplin,
CM—Sephadex C—25 E 54 pharmacia A7 =&, c—ERATLHHBR Sigma 2 R =&,
ERERLTAT 5.
14 HE
14.1 FIEREN &R DR BCH BB Bk SCRR[SBHE 7.

» PERERE O\ RTESHTEE.
AEIXT 19954E 4 A 1 AlcE),
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%1 XBREMEK
Table 1 Strains used
[ 3 mn 2 * ®
Strain Use Source

HLARTLARERTE AL2 T e - This lab.
Lactococcus lactis subsp. lactis AL2 Nisin producer
HEFLMEEH ATCC 11454 ) This lab.
Lactococcus lactis subsp. lactis ATCC 11454 Indicator strain
LB A BN MG 1614 famdl ms lab.
Lactococeus lactis subsp. lactis MG 1614 Indicator strain
FLHFL MR 1.9 HRE This lab.
Lactococeus lactis subsp. lactis 1.9 Indicator strain
FLALA ARERA LM 0230 e This lab.
Lactococcus lactis subsp. lactis LM 0230 Indicator strain
WA RME AS 1.880 ErE hE R
Sarcina lutea AS 1.880 Indicator strain CCGMC
FEEEERBE AS 1.997 HRH o E W RO
Streptococcus faecalis AS 1.997 Indicator strain CCGMC
WHEWIRE IFO 3333 5 K FHRA AR
Micrococcus tysodeikticus IFO 3333 Indicator strain | ##
A MERE NCIB 8166 frd This lab.
Micrococcus flavus NCIB 8166 Indicator strain
e R AS 1.123 ] s EE&E L
Pediecoccus cerevisiae AS 1.123 Indicator strain CCGMC
B EMIT# ATCC 6633 HAE This lab.
Bacilhes subtitis ATCC 6633 1ndicator strain
WHEEMATE BS S #ERHE BNERRRE
Bacillus subtilis BS 5 Indicator strain | it
£ /N EFRFFIN AS 1.594 #RW HEEHRFL
Bacillus pumilus AS 1.5%4 Indicator strain CCGMC
MR TW-23 ] BB
Saccharomyces cerevisiae FW=23 Indicator strain #it
RE DB AS 2.300 i | H MR
Hansenula anomala AS 2.300 Indicator strain | $R4it
PR 2 B AS 2.1180 RN | C g g o]t
Candida utilis AS 2.1180 Indicator strain  |$4}t
Bl AS 2.498 #HAA *ERIREA
Geotrichum candidum AS 2.498 Indicator strain | $ £
KB M IMI109 EF ] This lab.
Excherichia coli IM109 Indicator strain
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142 CM-Sephadex C-25 W : #H 1x 15cm B &, # X B 6l4b B CM-
Sephadex C—25 #RSJG %4, £ M CHR[7IA 0.05mol / L HAc~NaAc(pH3.6) &4 #
BT, eSS H ERR BBt A RN ED R, A5 H KCL BB, 404 W%
BB R 1ml/ 2min, 7 9N E WE R BHASBEEHE, ME S gL 87 280nm &b
F R 1

143 WNEFE LA EKGEHEME R IR, EOREMe g MEE", #H
Beckman DU—7 #5336 6 B35 38 P 4 8L Y B % ol 3 38 SCHRI10); SDS— 58 14 4 e
Ber ik, e Tk L 0 ) 4 5 ik 2 DR SCAR(1 1), HF ok b B SCBR 120 47 S 3 0 22 % ik
[13]#F7.

2 R fuit

21 FLEERALRYIREE

211 SRR H & U SIE R, HIEREM NaCl IR R B PRI 2 K, B
MRS RIS R R, SR NE 2.

&2 FLEEERAYPE

Tabie 2 Preparation of nisin from the fermentation liquor

& .3 .4 FL6% o Bos 3 4
Fermentation liquor Crude product of nisin
NEEH SEH®
W k& B i3 ¢ . T3
Wet weight of the Total
Activity Volume Total activity| Activity o . Recovery
precipitate activity
/10 - mI™? /ml 71U /IU - mg™ 7 (%)
) /g /10
No.l 2713 900 3.85x 10° 2661 0.6 1.6 10 41.5
No.2 3298 2025 6.68 x 10° 2064 2.07 4.27x 10° 63.9
No.3 2042 15500 4.56x 107 2386 12.1 2.89 % 107 63.3
21.2 CM-Sephadex C-25 t: E#r:
K —FrRMIAdRERS. BT I 16 000} . )
0.05mol / L HAc—NaAc(pH3.6) & _ 12000} g (es-
L = 2 3 3
WL I RS HHGR AT 24, S 2 s} 000 {04 &
biE, MR EHABBREE, L g oo , b0 1028
BHRASE 25~31B@ Y. #25 8 16 24 32 40 48 56 64
~3 RSN MEBHRSRR ¥ Fraction No.
AEHBENE. WNRILERTL, & 1 CM-Sephadex C—-25 £ 247
CM—Sephadex C-25 H':E-':‘ﬁ, B 3] Fig.1 Elution pattern of nisin from
s 2402710/ mg £ & 8 CM-Sephadex C—25
398651U / mg, SiE R 1.63 5. A LEES Protein (OD,g,0.5cm);

Kﬁﬁ_ﬁﬁ&ﬂlﬂﬁ(ﬁﬂ!tﬁﬁﬁfé# 2. ¥# Activity: 3. KCIHE KCloonc.
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. RBEEGHESNENR &4 (LA 2).

%3 CM-Sephadex C-25 Si{L4R

Table 3 Purification of nisin from Lactococcus lactis subsp. lactis AL2

AL BEHE BEAMK 2 A .7 o % HifL
Step Total Total Specific Activity Fold of
activity protein activity . [ecovery puriflcation
/1U / mg /U - mg™ /(%)

L RCHE B 160000 6.55 24427 100 1

Nisin sample

CM—Sephadex 66735 1.67 39865 41.7 1.63
C-25

' 2 1 2
M2 BRI Rk P 3 SDS—HBERBEE B 3k
Fig.2 Polyacrylamide gel electrophoretic pattern  Fig.3 SDS~Polyacrylamide gel electrophoretic pattern
1. Crude product of nisin; 2. Purified nisin through 1. Nisaplin; 2. Nisin from Lactococcus lactis
CM~—Sephadex C—25. 100ug nisin each. 7 subsp. lactis AL2. 5ug nisin each.

22 AEERMER

221 S TEME:H SDS-RAKBEER QKN EARAKERE AL2 “ENIAHR
BRBY4> T8, BRI 35 E Aplin & Barrett 24 @89 Nisaplin fE 57 FEX B, HEAER
(E 3B, HAMIMERE AL2 AL HERKS TR 5 Nisaplin 9HFE, 4%
3500, '

222 Xt o BRI EAMAERYE: Jarvis FARE o BREAESS TS —HEAT
FLEABERC S T 31~32 (I EHEMBEZ MK G, FHLBEMKS TREERY, R
MALMERE AL2 RBBTMARARIRER « BEALESM, B 37CHRE h RMER
JE R R RO YE Y, A 4 55 SR 0T 0100 B P B A0 B oo— R L7 1 e 10 8 o T 8
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S EHBIHK. W o BREAE O MERTE AT I RRILMREREE AL2 AN BE
—HRE,

B4 o BEAFEOMOEREKE

Fig4 Nisin inactivated by a—chymotrypsin
[. 30ul of buﬂ"cr 1{ Na,HPO,~NaH,PO, pH7.0) +50ul of fermentation liquor: 2. 30ul of buffer 2
(KH,PO,~NaOH pH6.6) +50u! of fermentation liquor; 3. 304! of 0.3mg / ml a—chymotrypsin in buffer 1+50pl of
fermentation liquor; 4. 30ul of 0.7mg/ ml a—chymotrypsin in buffer 1450ul of fermentation liquor; 5. 30ul of
Img / miz—chymotrypsin in buffer 14504l of fermentation li.:luor; 6. 30yl of 0.3mg / mle—chymotrypsin in buffer
2+50u1 of fermentation liquor: 7. 30l of 0.7mg / mla—chs'mqtrypsin in buffer 2+50yl of fermentation liquor; 8. 304l
of Img / mla—chymotrypsin in buffer 2+50u] of fermentation liquor; 9. 30ul of 0.02mol / L HCI+50p! of fermenta-

tion liquor.

223 7EAF pH PRIBEREYE: HLMRAMRE AL2 FANAEEKET AR pH %
Beh, BEARREREGMILETE. %4 5REKH, £ pH R4 T, A RN
B, W42 115C 8 121°C hm#h 30 S8R ¥k Hoid .

%4 ETE pH R4 THRBEL

Table 4 Nisin'stability at various condition of pH

HEERHEE
g & it &)
Diameter of inhibition zones / ¢cm

t/¢C t/ h -
pH2 pH3 pH4
4 50.0 1.80- 1.71 1.69
20 50.0 1.78, 1.71 1.65
70 30 1.69 1.70 1.63
100 0.5 1.67 1.65 1.62
115 0.5 1.50 1.39 1.50
121 0.5 1.40 1.33 1.51
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224 WEBHMNE: A& S TAMBEEE. KRR — 8 = R R M
Al ARI AR ALY P4 L BRI A %, AT A Nisaplin fE % 8. &
SR, 55 1HE — B MFLMIRE AL2 AR FUERIF S8 2 ICHERS

BOReWBMER, M ERH. BENEZKAKRYURAAREB T EREHER.
£S5 ARAREN AL & NASNKNINELR

Table 5 Inhibitory spectra of nisin from Lactecoccus lactis subsp. Juctis AL2Z

WENMAR/ cm
W % Diameter of inhibition zones
Indicator strain Nisin from L. lactis o
subsp. lgctis AL2 Nisaplin

Bacillus pumilus AS 1.594 1.80 1.80
Bacillus subtilis ATCC 6633 1.25 1.25
Bacillus subvifis BSS 1.30 1.24
Pediococcus cerevisiae AS1.123 1.50 1.70
Microceccus flavus NCIB 8166 2.60 2.60
Microvoccus Iysodeik ticus IFO 3333 1.90 1.65
.Strepwcoccusfaecalis AS1.997 1'25. 1.25
Sarcina lutea AS 1.880 1.20 1.20
Lactococcus lactis subsp. lacris LM0230 1.50 155
Lactococcus laciis subsp. lactis 1.9 1.50 1.50
Lactococcus lactis subsp. lactis MG 1614 1.80 1.70

Lactococcus laciis subsp.ductis ATCC 11454
Saccharomyces cerevisiae TW—23

Hansenula anomala AS2.300

Candida utilis AS 2.1180

Geotrichum candidum AS 2.498

Escherichia coli IM109

“~"No inhibition.

A% 3 10 38 R X o R S L A B A SRR AT, S R PR LM PR AL2
Befalhk DNA 5 A TARAMEE ATCC11454 HEABRMRATANEWER DNA
HBRZAZWEE, ZARHAMARRE AL2 BRASHK™ £ 8. KRR

BER K.

M T EE R LR KR 1992 R A TR SIRIE S a8 5T LA IR

FER . RLFHFT R, KGRI R A TR RS, 150 — IRl
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STUDIES ON PURIFICATION AND SOME PROPERTIES OF
NISIN FROM LACTOCOCCUS LACTIS SUBSP. LACTIS AL2

Chen Xiuzhu He Song Long Lihong Huan Liandong Xue Yugu
(Institute of Microbiology. Academia Sinica, Beijing 100080)

Abstract Nisin from Laciococcus lactis subsp. lactis AL2 was extracted with n-propanol
from NaCl-saturated culture and purified by ion—exchange chromotography on
CM—Sephadex C—25. Nisin was purified 1.63 fold with a yield of 41.7%. The molecular
weight of nisin was determined by SDS—PAGE to be about 3500. Nisin activity was stable at
low pH and sensitive to digestion by a—chymotrypsin. Nisin is capable of inhibiting a broad
range of gram—positive bacteria. In contrast, the gram—negative bacteria, yeasts, molds and
Nip* L. lactis subsp. lactis ATCC11454 were not inhibited.

Key words Lactococcus lactis subsp. lactis AL2, Nisin, Purification and properties
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