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Experiment Study of Nisin Producing on Whey by
Streptococcus Lactis P — 99
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(Hefei University of Technology)

Abstract

In this paper, the characteristics of cell growth and nisin production on whey by
Streptococcus lactis P — 99 were investigated , and concentrations of carbon source, nitrogen source
and phosphorus source in whey medium were optimized. The results showed that Streptococcus
lactis P =99 could grow well and produce nisin on whey medium without any adjuncts. Based on
Monod equation and Luedeking-Piret equation, the kinetic model describing cell growth and nisin

production was established. The producing rate of Nisin was improved by 31.7% when 19 g/L

lactose, 0.8 g/L glycine, 0. 45 g/I. KH,PO, were added to the whey medium.
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Tab.1 Main components and pH value in whey medium

i H KRS 1 KRR FRHE T
ST R /g o LT 45. 81 18.92
MR /g« L1 2.02 0. 89
MR /g L} 0. 44 0. 26
HEHB R /g« L 4.95 2.01
KAy B /g« LT} 4.51 2.07
pH {8 6.21 6. 22
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Fig. 1 Culture characteristic of Streptococcus lactis P =99 in whey medium
- S go=ap+pB=1 394p+14. 144 (6)
MK S @ vt e N
X MM XK RE RP=0.913 8. f1 T B MM H /.
Ao e WA KR /b X PRI FLAEBR 1 P — 99 5 BCFL 4 K b S K B 2 110
X W g /L KA BT B 3 A5 19 B A S (O 1%

S—— BB E WA g /L
KxA/f@$n7%§&9g/L
# Monod 7 f2ZETE I FILPE R T4 B E 1 %

TR YN )
L7£L+7 864.9 ++55.919  (2)
¥4 ﬂm Hm
RO EREB R2=0.973 4, 18R K &4

K. =15. 467, 1, =0.018, L, 15 FLEEERE P - 99
2 AR A g BRI M L v B2 (R Y C &R

dx _ S
dr 0018 e e s X (3)
2.3 FEIKBEP-9AEAFTLAEBERESIER
B B2 2

H P 1 &5 S, 2L TR RK A R 40 A KO A
K AR AL, W] B Luedeking — Piret J5 % 2678 FL 8% Bk
T P =99 76 FLI% & B R 3% 5 v A i L B T R AN 48
ER PR

%:a dd—)f—i—ﬁX 4
F:CCO M FBR L X 15 5]
go=ap+p (5)
R U FLBE IR AN  TU /mL
g FLEE R K LL & 3,10/ (h » mg) .
1dU
=X dr
a,f——HHL

F L B AL 1 % 45 10 UH 05 78 oy

dU
dr 15.467+S

AR LUE L ALK P - 99 WK
200 A= R A R L TR K B G R A S PR
RRKFR . A K ARER, B LAl DU & 42 & R 6
P IS W B LA AR A58 K A4 4 A K e 0 7L B K
B AR R E R R E SRR M 4
WCR] SR FH RS 0 3 0 5 0 LA R R R IS W VR B AN
2.,
2.4

=25.092 X+14. 144X 7

ABRBEFRENRK

R4 SCHk (8 ~ 10 Mk U 260 U8 Rl VR X % 1 Vi
Hh LB BB AR /N A AR L DL R R P L
o TR RS Sy A T A L K L R T B 7R S P
U5 AR A BE IR AT A . 2 Loy (3") IEAC R kAT
R, P FKF W 2,305 05 6 M e 25 1 0L
3. HEHHEN, BOH A .C(KH,PO,) K
AX B AXC,BXC X4 IR 48 & B 85 R
FH . R FZWRIFE N CLAXC.BXC AXB,
B.A, ZWHREERSIGEFROREAS T

F2 EXRBERKFER
Tab. 2 Experimental variables and levels g/L
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1 19 0.8 0. 25
2 32 1.4 0. 35
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Tab.3 Experiment scheme and results
o i
A B (AXB); (AXB), C (AXC) (AXC)y; (BXC), e e (BXC)y e

R /TUemL !
1 1 1 1 1 1 1 1 1 1 1 1 1 1 130. 1
2 1 1 1 1 2 2 2 2 2 2 2 2 2 463. 1
3 1 1 1 1 3 3 3 3 3 3 3 3 3 723.7
4 1 2 2 2 1 1 1 2 2 2 3 3 3 50. 0
5 1 2 2 2 2 2 2 3 3 3 1 1 1 367.3
6 1 2 2 2 3 3 3 1 1 1 2 2 2 423.6
7 1 3 3 3 1 1 1 3 3 3 2 2 2 137.1
8 1 3 3 3 2 2 2 1 1 1 3 3 3 473. 4
9 1 3 3 3 3 3 3 2 2 2 1 1 1 707.7
10 2 1 2 3 1 2 3 1 2 3 1 2 3 47. 4
11 2 1 2 3 2 3 1 2 3 1 2 3 1 347.3
12 2 1 2 3 3 1 2 3 1 2 3 1 2 613.6
13 2 2 3 1 1 2 3 2 3 1 2 3 1 33.9
14 2 2 3 1 2 3 1 3 1 2 1 2 3 343. 8
15 2 2 3 1 3 1 2 1 2 3 2 3 1 580. 5
16 2 3 1 2 1 2 3 3 1 2 2 3 1 63.6
17 2 3 1 2 2 3 1 1 2 3 3 1 2 397. 3
18 2 3 1 2 3 1 2 2 3 1 1 2 3 650. 6
19 3 1 3 2 1 3 2 1 3 2 1 3 2 3.0
20 3 1 3 2 2 1 3 2 1 3 2 1 3 340. 3
21 3 1 3 2 3 2 1 3 2 1 3 2 1 680. 6
22 3 2 1 3 1 3 2 2 1 3 3 2 1 57.5
23 3 2 1 3 2 1 3 3 2 1 1 3 2 397.2
24 3 2 1 3 3 2 1 1 3 2 2 1 3 683. 6
25 3 3 2 1 1 3 2 3 2 1 2 1 3 107.1
26 3 3 2 1 2 1 3 1 3 2 3 2 1 397. 8
27 3 3 2 1 3 2 1 2 1 3 1 3 2 657. 6
Ky 3476.0 3349.1 3567 3437.9 629.7 3297.2 3427.4 3136.7 3103.5 3243.8 3304.7 3380.9 3332.4

K, 3078.0 2937.4 3011.7 2976.3 3527.8 1616.6 3316.4 3308.3 3431.2 3326.5 2015.5 3146.5 3126.7

K; 3324.7 3492.2 3300.3 3464.8 5721.5 4965.2 3135.2 3434 3344.3 3308.7 4558.8 3351.6 3419.9

S; 8980.9 24350.3 17 139.9 16 756.7 1449545.6 622 954.2 4 834.6 4 949.4 6 404.6 421.1 359 377.0 3 624.7 5034.6

TE « o 4 R T W0 FUBE T IR A8 I (B8R 25 500 TU/mL

Fh ABCy, RV ZLE A e s 77 5L b s L
AR A KH.PO, BT Wk 243 518 19 g/L, 0.8 g/L
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