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Abstract; The kinetics of growth, lactic acid and nisin production and substrate consumption by Lactococcus lac-
tis subsp. lactis SM526 were studied in different pH. Growth, lactic acid and nisin production were modelled u-
sing a simple logistic equation while substrate consumption was foud to be a function of growth and lactic acid pro-
duction rate. The optimal pH for growth and lactic acid production was 7. 0 while it was 6. 5 for nisin produetion
acconding to the models developed.
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Nisin fIXFI & ELMHE. XAHBEMAE, GOREERNM. Kk, i, 50
HRLEES, MIMEKAARE, ReRa ey B,

1C Nisin X BESF b, HEFELKBE LM, BEHEFEM pH HERKES
B9, BieS Rk, TR pH REERIFT X TR BRI pH &4 Nisin & Bk B9
BEARARE. A HKRMFTEEE K LB Nisin P4 W EBES N, U
O E FLR B BRI WA AR . FURRFD Nisin P42 AIRAE pH /.,

1 #R57T%
L1 ##

FLERHEEERB (Lactoccus lactis subsp. lactis) SM526 i A S0B % vk {577 I BEY
BRI { Micrococcus lysodeikticus) HiA L% E{RTF.
L2 BHFE

MRS, LB, B#GFEFMBERFEERSE LM (7] RBEFE. 1£SYS3
KR E, M 1% B Tween-80,,
1.3 LZREFEH

HFRREKALS, EEAATE pH HHHIAZE 6 0~7.5, B 1%, RBEREHER
$70% , HARE 32°C, 55 200r/min, BERHEAGEE N LEIE EE &0, gt
BIA 0. 2% W feE il A R IR . REEE 2 3 TG B R LA 10mol/L NaOH 43§18 &
KEEWE pH £6.0, 6.5, 7.0, 7.5,
L4 SHRBEFE

EYRIE. MR TEET; EBPE. Roe bkl MEEEN . Wt
-
FLERIE . FIT AT 4% o4 SBA-50 RUAL M MO AT . ARHEAL 9 5. Ommol/L Wy FLREHT
HEW, ERFHREANKT 2% o
L5 FHitAHAE

JZFA SAS BT AT ECHE Y (Y GLM SRR S - TR BT HE N, T
LM, Wi ECRT R M Y B R BT E A4

2 #HR

2.1 FRMEEKE SM526 Bk A KEIR) I EEE
Mercier % $2 tH (9B 4R LR A AR A7 LR FURG HERRTE SMS26 O BIAAE &
1 dX 1-X

X Tl TR X max
A pomax FERARKER (0, X VEKEE ("), ¢ A& (h),
dX/dt AEEREREE (g'h?),
HEREX P pomax, WHR (1) #HTHELS, FHT8RETHEE,

1 i
¢ R TR N mas-X, (2)
RXD (X max - X)

eRAE (2), RAERBEFM—TRE@EN, Bl kS AR pH T
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pmax, ZEREEIL,
#£1 TF pH £HTHEMELEKH pmax

pH X (g™ Xmax (g} pmax (h™) RSS R?

6.0 0.04 2. 680 0. 562 £0. 01612 - 0. 00535 0. 9927
6.5 0. 04 3.500 0. 826 £ 0. 0049 0. 00019 0. 9997
7.0 0. 04 3. 800 1. 129 £{. 032 0. 00445 0. 9395
7.5 0.04 3.200 0. 7907 + 0. 0041 0. 00017 0. 9997

RSS BEFEHFHM, B HXENTH. X, Xmax HAHLHE

MZ 1 BETIUEH, i pH M 6.0 &3] 7.0, EKERKAEKE Xmax (g”)
M2.68 $27E5%) 3.8, {HpH F-E 7.5 B, Xmax (HH FFEME. R p max (h') M
0.562 (pH6.0) #F%|1.129 (pH7.0), RIS AL, KT pH 7.0 SHEIE
K.

2.2 ABMFEMENFER

Chara % A1 88 1] Monod BSR4 s 138 [ AR R0 1) Fad e, HA TR
epki SM526 SUR AT, FEKEK -8, SRR BEER kR IR
i, HEBREWEA BRI,

Py, 1-P o .
dt'® P max P (3)

R Py =re/Py, H, P AFLBEPIA A EEE (0, o HELERPIGT R
F (d'h’'), Pmax WIBECRHE (g'). S ARXTEEHE.

1 ’ - 1 ......
;=P P (Pm=P,) (4)
"p, (Pm—P)

B (4), REAEN A A9 P2 0353047 AT 43 510E AR pH T 9 Py (A
(F2). WFEPal LA HEHIASE 19 pH (FL0 FLRRBEER T SM526 P LR . [FBiE
EBEEMAERL, B pH KR, P/ Pmax (HHTE pH7. 0 B ABIR S,
pH7. O BB FTEEAE, 8 pH7. 0 BELER ™ 4 B4 pH.

£2 AEpHTFTHP,'E

pH P, (g") Pmax (gl") P, (h") RSS R

6.0 0. 200 15.20 0. 8740 £ 0. 001795 0. 0000277 0.99%

6.5 0. 200 15.70 L. 1535 £ 0. 131599 0. 001062 0. 9985

7.0 0. 200 i6.10 1. 3334 £0. 0325 0. 003275 0. 9950

7.5 0. 200 15. 90 1.2292 £0. 02199 0. 002094 0. 9970
Py, Pmax 392458

T RE— P ALAR TP AL A PR B AR TR (A9 W B, B [ 5097 48 it
RO FLARBE BK B SM526 FLAR X I FE X FRAGIS R R ¥ (Yp/s) fE pH6.0, 6.5, 7.0, 7.5
F5rB1%: 0.8217 £0.0214, 0.7736 £0.0411, 0.7764 +0.0525, 0.7833 £0.0556, H
i, pH 6.0 B, Yp/s fHEH, 1 pH f£6.5 f17.0 it Yp/s HERIAK, pH K 7.5
W, Yp/s (MR A TRIPIH .
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2.3 EMWAEREEITERER
YT RE R T B I R 1A

-%:m‘%mz% ------ (5)
2, Kl =1/Yx/s, K2=1/Yp/s, 3lHE 5@ RS RN E 4 XNRDHE
FH, &M SAS gtk iT Zor— kg RN, PR R LE 3.
%3 M pH ZEERTIKI RK2 &

pH K1 K2 RSS R?

6.0 3.6873 £0. 0454 0. 5679 £0. 0079 0. 00525 0. 9999
65 2.9224 +0. 0203 0. 6139 +0. 0047 0. 00554 0. 9999
7.0 2.6534 +0.0218 0. 6122 + 0. D055 0.01167 0. 9999
7.5 3.1227 +0. 0093 0. 5969 +0. 0020 0.00218 0. 9999

ME3 el A, FpH M6.042&%] 7.0, KI EFEE, pH 2R HEE.
FipH M 6.0 $2F5) 6.5, K2 (Eie, pH FEAR, HETHER. BRFE (5) &
RIS RUR AN SR, BBRBIETE (5) FARMDHIR Yx/s. Yp/s
Y K1 B K2 {8 [ 47 B8 X-Xo XF 558 F P-Py X) Sy-S fEEHE R B3 th B89 Yx/s
Yp/sfHAHE, (MEFBLLEIK.

2.4 A[E pH ZEE& 3T Nisin £ EE B F1RE

fAE R pH AR &AM T, EiEERK (X-X,) 5 Nisin {§1 (NA-NA;) Z[H]

MR 1,

5.000
=]
L (=1
4000 [ “‘: ng ;
—_ I v
g 3000 - - v
2 I N o=
B L ry v
& 2000 _ i .
: . .
Z lo00 F . n s
P L
ot ahs v
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XX Agl)

K1 AW pH FF FEAER (X-X;) 5 Nisin it (NA-NAO) ZHX R
A pH6.0, ] pH6. 5, ¥ pH7.0, M pH7.5

SLEREEEREE SMS526 fEK E RBESIEF, Nisin T EABEERAE KO EH =4, X
WKW, Nisin & RERE L. AR pH FAEBERME T, Nisin 750 25686 BT & Z 80
i AR, pH 7£ 7.0 B4 11h, 1fi pH 7E 7.5 #16.0 B R ¥y 12h, 11 5% 12h /5 Nisin
WG R. A L PATLAE S, BEHE pH (HM 7.5 FFRE 6.5, Nisin ZEEREIM
3, 6001U/mL #2552 4, 8300IU/mL, RIS ZE 4, 500IU/mL (pH6.0) . B pH6. 5 F Ni-
sin ARG R fE pHo

ME L PEALUEER, 1€ pHE. 0 Fi 6.5 MR B &1 T, Nisin iF¥ES S, HHEEH
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TR R, 7 pH 4000 7.5 F1 7.0 fOF5R K, Nisin i5HE8AE (4191 3, 60010/
mL f14, 1001U/mL) , {8354 F M AL, pH 6.5 F16. 0 B Z/h, T4 —Fh pH £
REEMTE . 2 Nisin [FHEIARE A, HIMARAEKBHIEEBAM, 49 Nisin £
RIS (R BRI F) .

pH % 6.0 F16.5 I Nisin f7=/E s M TR & AT pH £ 7.5 71 7.0 FHAY{E,
Nisin 75 PO REAEBEIA B iy F B (R0t Nisin 50MR BHVE D DL R B AR A BT = A 0 1
REXT Nisin FMAFER ) B B P, ERERAET D, AR SR
B ORI R ok B R, U

FLAREEEREY SM526 [WE R K FLRR A= 4 44k pH {H 2% 7.0, {B Nisin 1 4 [ 5
{1 pH (4124 6.5, 15 pH6. S R &MET, BREEAKBEIMA, H Nisin 15#
HILL pH X 7.5 BH & T #133% , Nisin {GHE AR “HMLSE" FRIRE95 R
B,

FIIRE 8 5 R 0] BEH7 MR A Nisin (977 A3 12

daN , 1-N

dt =N W N (O)

P, dN/dt: Nisin =4 #FE (IUml't') Ny’ =ry/N,: Nisin 89155 b= 4 o %
(h?)
No. Nmax: 435} Nisin FI#1E IS AR ([Uml? Yo ANE pH &4 T # N, {EL I
£4,
T4 IR pHEETHIN, HE

pH Ny’ RSS R’

6.0 0. 5848 +0. 00569 0. 000621 0. 9991
6.5 0. 6865 +0. 0230 0. 00616 0. 9911
7.0 05901 +0.02516 0. 00992 0. 9857
7.5 0. 3346 1 0. 01907 0. 0207 0.9716

W4 ATLE L, pH 6.5, N dkBIBAE, pH A st TIHAE, N, 15
N, pH A TSI, NSEBAE, 7 pH % 6.0 7 7. 08, N, (AL A K.

1 F Nisin WHEZE BT IR BORIME T T, REVOEE8 7 2 KRS A Nisin
FERHAE K M RPIR 2 B0 BRI, 1 ASE A Nisin TEHEE 4069 23 2.
3 it |

TR E R R, P MRS pH LRI T B A K LA
FeAE HIROE pH ', Nisin R BEUR NI, A& XA BEW . JLAEERE SM526
BV K RBP4 OIS pH 4 7. 0, T Nisin P AL OGS pH 1Y 6. 5,

AT IR FH Monod 25 PSR Hiik SLRR SEBR 7 SMS26 BB M/ g, 1R 55500

WG ERE, HEETRET . OOMEFRERENT wmax 7 Ks {HHE OSBRI,
MM ERZEE KR, ORFFLRRERRE SM526 LR & 8L (16gL" £47), KXETH
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THREAMNMES (F5570gL 240) " . HILIES TR X A RE LK K™
It B9 Monod 75 B2 3 AN RER AT b R/ FLAR FE SR EE SM526 MR R K R AL AT .
ABH 3 2 IR BB A B (B s R R TR R A KL R e S LR, i H AT Nisin
B BT AR R TR

Parente % A1® @11 T — N EH T BRI & Lactococeinl40 =4 f &l 2

dJAw/dt =YA/X - dX/dt-K - AU - X ------ (8)

Ho YA/X - dX/dt BIREGR SEA 4 KA %89 Lactocaceinl40 K&, K- AU - X
B il T3S Lactococeinl40 B T 512 B Lactococcinl40 7= B I FR{E., X
BRI T PLE PR AR Lactococeinl140 {4 Sk /5 RN — M E (EHEREKE
B F B {A%T Lactococeinl40 TR &R FE M= &) o B Nisin &P REALHY FEE 2K
H=M, BT Parente 25 ASFIA AW BE AR BHAEAIS, Nisin B§XT Nisin 970 8 {F At A
A2, X {EEE AR Nisin & A2 B E A, KT Nisin A 5K M 0L H Y 3%
ABRGEHE A B F3X — (o] LA i 20 ol 2

X M
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