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JECFA

SCF
5.0%

1.0 45 mg/kg

mg/kg /
ADI

CAS 1414-45-5
in vitro in vivo
FDA 2 1960
3 FO
F2B 5.0%
NOAEL 1.0% 12.5 mg/kg /
90 5.0
MCH HGB NOAEL
/
NOAEL 1.0% 12.5
100
0.13 mg/kg /



Lactococcus lactis
34 1
2 Bacillus Clostridium

50
Nisin preparation

Generally Recognized as Safe GRAS
1)

EU E234 2
FAO/WHO JECFA 12 1968
2 NOAEL
3,330,000 Ukg  * ADI  0-33,000 U/kg 3
* 3,330,000 U/kg 9
14 7
JECFA
EU
46

15 10 20
JECFA

1 3 4

5,000
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3
CAS 1414-45-5 Pro—Gly ; 1"3
=N
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Abu = a-
Dha =
Dhb =
Lactococcus lactis
NaCl 1mg 900 IU
1 mg 4 5%10*IU
200 RU 3/mL 5 pg/mL 11
1 5 10
4)
25,000 1U/ 14
5)
In vitro
100 100,000 U 3/mL 500 U/mL pHG6.8
1,000H.UM 3/mL pH7.1
6)
3 U Unit
IU International Unit
RU Reading Unit
1ml Streptococcus agalacticae 1 DANISCO

H.U.M Hoemoglobin Unit of Mochida Anson Hoemoglobin



80 RU/mL 2 pg/mL 37 2.5 25.6 mg/100 mL

In vitro

Lactococcus agalactie

320

9)

4
L. lactis

pH
10)

2.5 mg/100 mL 30
7

8)

in vivo

320
10

9

34

Listeria monocytogenes

Listetia

10)

11)-14)

L. monocytogenes




33 5 Staphylococcus aureus

50
10)
2.5 pg/mL
24
MIC
Staphylococcus
15)
LDs; 2,000 mg/kg 16)
LDs, 6,950 mg/kg 6
25 8 10g¢ 15 20¢g
10° 1U/g 2 0 04 4.0 400 mg/kg
/
2 50%
43% 70% 1
50 8 10g¢ 4.0 mg/kg /
10° 1U/g 3 2.5
3 90%
56.3% 84.6% 1)




Crl:CDBR 5 0 500 1,000
2,000 mg/kg / 10

18)

Crl:CDBR 10 0 500 1,000
2,000 mg/kg / 28
19)
Birmingham-Wistar 10 12
(0 200 3.01 4.01)>10"U/g 0 1.0 151 201 x10°
Ukg | %
21)
5 12 10° RU/g

0 10,000 RU/g 0 05x=10° RU/kg / #

100%

90%  85% 2)
Wistar 5 0.5 5,000 U/kg / 90

6)

Birmingham-Wistar 10
10N
3.33<10° U/kg 10 25

21)

F344/DuCrlICrlj 10 A 3,000 IU/mg



0 02 10 5.0

0 120 600 3,000 mglkg

3.712 NacCl 5.0 A
2,200 mg/kg / 90
HGB MCH
MCHC
A
Na Cl K
23)
NaCl
T-CHO
NOAEL 1.0
45 mg/kg /
2
500 1,000 2,000 mg/kg /
2,000 mg/kg / 7
MTD
2,000 mg/kg /
24)
3
mag/kg / 28
/ 150 mg/kg /
500 mg/kg /
25)
Wistar 10 2.0 mg/kg /

10°1U/g

pH blood alkalinity C

17)

NaCl

5.0
5.0

Na

PL

1g 40><10°IU

MTD 12 0

0 150 500 2,000

2,000 mg/kg

18



Birmingham-Wistar

10 3.33><10*

U/kg 3.33<10° U/kg 1,665 166,500 U/kg /|
2 16
F1 30 10 FO FO
F1
FO F1
NOAEL  3.33><10°U/kg JECFA  4.16
mg/kg / FDA 4.9 mg/kg / 2D
6, 7
2
21)
3 FO F1B F2B Crl:CDBR 12 24
0 02 10 50% (0 0.1 05 25)><10°IU/kg
/20 NaCl  3.8%
FO 5.0%
F2B
5.0% 29) NOAEL 10 125
mag/kg / 8

Salmonella typhimurium TA98 TA100 TA1535 TA1537 Escherichia Coli

6

7

8

1g 40=10°U
Food (JECFA, 1987)
NOAEL  4.16 mg/kg
FDA
>=<10° U/kg 4.9 mglkg
6
/

21)

Principles for the Safety Assessment of Food Additives and Contaminants in

old 1 ppm=0.050 mg/kg /
/
250 g 159 1.96
ADI  0.049 mg/kg /
25% % 1.0% 12.5 mg/kg



WP2/pKM101 WP2uvrA/pKM101

S9mix
27)
L5178Y
S9mix
ug/mL %)
S9mix
29)
In vivo
PCE
50,000 U / 3
3
21)
JECFA
JECFA 1968 2
NOAEL 3,330,000 U/kg
NOAEL  4.16 mg/kg /
6
FDA
FDA 1984 JECFA
ADI 2.9 mg/
60 kg 0.049 mg/kg /

10

0 1,500 g/
25 50

300 1,000

62.5 500 pg/mL

2,000 mg/kg /

30)

50mg
3
21)
ADI 33,000 U/kg 3
mg
ADI  0.042 mg/kg /
2 21)
/ 31),32)



SCF

SCF 1990 3 SCF
JECFA 1968
in vitro in vivo
3 29) ADI  0.13 mg/kg
NOAEL 8
Staphylococcus
NOAEL NOEL
2 3.33<10* 3.33x10° U/kg JECFA(1968)
2 3.33<10° U/kg 83.3 mg/kg ADI=3.3x10"
0.83 83.3mg/kg | [4.16 mg/kg / 16 Ulkg
(0.042 mg/kg
1)
[4.9 mg/kg / 17 FDA(1984)
ADI=0.049
mg/kg /
%) 26 0 02 1.0 50 1.0 EU/SCF(1990)
[12.5 mg/kg / | ADI=0.13
mg/kg /
2.15 mg/ / 60 kg
0.036 mg/kg  / 17).31). 34) EU
0.008 mglkg  / 2).35)
0.041 mg/kg
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JECFA

SCF
5.0%

1.0 45 mg/kg

mg/kg /

ADI
ADI

NOAEL
NOAEL

36)

in vitro in vivo
FDA 2 1960
3 FO
F2B  5.0%
NOAEL 1.0% 12.5mg/kg /
90 5.0%
MCH HGB NOAEL
/
NOAEL 1.0% 125
100
ADI 0.13 mg/kg /
0.13 mg/kg /
3
FO F2B
12.5 mg/kg /
100
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1
10° Ukg | LDg,  10°Ulkg 21
7 10° Ufg
10° Ukg | LDg,  10°Ulkg
10° Ufg
2,000 mg/kg LDy, 2,000 mg/kg 16
2 52.2 > 10°
Ulg
3 (05 10 15) | LDy  15x10°Ukg 22
7 10° Ufg ><10° RU/kg
10 6,000-8,000 LDs, 6,950 mgikg 6
10° Ulg mg/kg
10 3,500-6,000 LDs 4,750 mgkg
10° Ulg mg/kg
10 3,500-5,000 LDs 4,450 mglkg
10° Ulg mg/kg
LDs 30 mg/kg 37
LDs, 200 mg/kg
LDy, 1,000 mg/kg
2 04 40 400 17
25 10° 1U/g mgkg /
3 40mgkg  / 25 17
50 10° 1U/g
10 0 500 1,000 18
51.6 > 10° | 2,000 mg/kg
1U/g /
28 0 500 1,000 19
10 496 > 10° | 2,000 mg/kg
1U/g /
28 0 150 500 | 2,000 mgkg / 25
(49.1-51.1) | 2000 mglkg 150 mglkg /
>=<10° 1U/g /
500 mg/kg
12 10 (0 200 301 21
10° Ulg 4.01)><10" Ulkg
[0 10 151
201) > 10°
Ulkg /
I*4
12 10°RU/g 22
*] 10°RU/g 05 > 10°
RU/kg /
I*4
0 5 05 5,000 6
10° Ufg Ukg /
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1
10+25 10 21
333 > 10°
*2 U/kg
90 A |0 02 10 23
10 3><10° 50
1U/g 120
600 3,000
mg/kg /
50
HGB MCH
3712 NaCl 50 MCHC
2,200 mg/kg A
/
NaCl
[NOAEL 10 45 mgkg  /
1
12 MTD Phase | 0 24
(MTD 500 2,000 mgkg  /
Phase)/ 516 > 10° | 1,000 2,000
7 1Ulg mag/kg /
(Fixed
Dose Fixed Dose
Phase) Phase
50.6 | 2,000 mglkg
>=<10° 1U/g /
18 20mgkg  / 17
10 10° 1U/g pH C
2 15 0 333x<10* 21
30 10° Ufg 3.33><10° Ulkg
[1,665 166,500
Ulkg /1| [NOAEL 333x=<10° Ukg
*4 (4.16 49mgkyg  / )]
26 12 0 02 10 FO  50% 26
*3 24 10° 1U/g 50
[0 01 05
2.5)><10° 1U/kg
| T4 F2B  50%
3.8%NaCl [NOAEL 125mgkg  /
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TA98 in vitro 5 15 50 150 | S9mix 27
TA100 52.2 > 10° | 500 1,500
TA1535 1U/g ng/plate
TA1537
WP2/pKM101,
WP2urApK101
in vitro 331,000 pg/ 100-1,000 pg/mL 28
L5178Y 516 < 10° | mL 6 S9mix
1U/g 25-10,000 pg/
mL 7
in vitro 62.5-500 pg/mL | S9mix 29
21 522 > 10°
45 1U/g
500 1,000 30
2 2 516 > 10° | 2,000 mglkg
1Ulg
3 50,000 U/ 21
10° RU/g
*1 3 2
*2 1 10 5 25
*3 FO 1
*4  Principles for the Safety Assessment of Food Additives and Contaminants in Food (JECFA, 1987) old

040 kg

20)
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84 19.4 125  mgkg 0.243
83 2 15 mokg 0.030
2 12.9 5 mgkg 0.065
6 8.8 6.25 mogkg 0.076
20 33

80 95 125 mglkg 0.119
57 11.3 10  mg/kg 0.161
27 48

2 386 10 mgkg 0.386
81 39.7 5  magkg 0.199
28 13.0 5 mgkg 0.065
69 9.0 25 mgkg 0.72
70 7.6

7 12.2

19

50kg

0.041 mg/kg

/






