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CAS

1414-45-5

in vitro

in vivo
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Lactococcus
lactis — 34 1
2 Bacillus Clostridium
50
Nisin preparation
Generally Recognized as Safe  GRAS
26) EU
E234 %D

FAO/WHO JECFA 12 1968

— 2
NOAEL 3,330,000 U/kg * ADI  0-33,000 U/kg
2-4)
* 3,330,000 U/kg 94-
14 7
JECFA
EU
46
15 10 20
JECFA
1 3 4

5,000
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( A)
Nisin
CAS 1414-45-5
C143H230N42037S7
3354.12

la—Leu
_Dha_ Ala—Le \
I Leu Gily Met
H—TII —th—P.Ii ﬂl\l —F\hKS “Hla—L —F'.l:! Cg
e .-l ] a YE L) b
; | | ~, /
Pra—=Gly 5—hla

fizr

I
Met

.f’S - |
Hie—#ls B —[ g

|
HO —Lve— Dha—Val—He—Ie —3er —F\Ii\\ ?_thbu —hla
3

Abu = a-
Dha =
Dhb =
Lactococcus lactis
1 mg 900 IU
1 mg 4 5x10* IU
200 RU/mL 11
1 5 10
5-16)
25,000 1U/ 14
5-17)
inka vitro
100 100,000 U/mL 500 U/mL pH 6.8
1,000 HU.M/mL pH7.1
5-4)
80 RU/mL 2 ug/mL 37 2.5 25.6 mg/100 mL
2.5 mg/100 mL 30

5-18)
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inka vitro

5-19)

in vivo

320
Lactococcus agalactie 10
320 3
5-21)
E— 3

Lactococcus_lactis 34

pH

©)
Listeria monocytogenes
©)
Listetia
d)-g)

L. monocytogenes

33

Staphylococcus

|~

aureus

50
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2.5 ng/mL 24
MIC
Staphylococcus

5-20)

LDso 2,000 mg/kg >
LDsy 6,950 mg/kg >4

Crl:CDBR 5 10
0 500 1,000 2,000 mghkg ! 10
5-6)
Crl:CDBR 10
1,000 2,000 mg/kg ! 28
2 MTD

12

0 500

5-7)
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500 1,000 2,000 mg/kg / MTD
2,000 mg/kg / 7 MTD
2,000 mg/kg / o
5-8)
3 0 150 500
2,000 mg/kg / 28

2,000 mag/kg /

150 mag/kg /

500 mg/kg /

5-9)

Birmingham-Wistar

(0_2.00 3.

2,005 1U/Kg ;N

5-1)

10 12

01 4.01)>10* U/g 0 1,000 1,500

10,000 RU/g—
0 10,000 RU/g 0 500 RU/Kg

5 12
~ —10° RU/g
/ h
100%
Wistar 5
90
5-4)

Birmingham-Wistar
1.0N
3.33>10° U/kg

90% 85%
5-3)

05 5000Ukg  /

10

10 25
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5-1)

F344/DuCrlCrlj 10 A 3,000
1lU/mg 0 02 1.0 5.0 0 120 600 3,000 mg/kg
/ 3.712 NaCl 5 A
NaCl 2,200 mg/kg / 90
A
Na Cl K Na
NaCl
)
25 8 10g 15 20 g
~ —10° 1U/g 2 0 04 4.0
400 mg/kg /
50%
43% 70% >10)
50 8 10g¢ 4.0 mg/kg /
10° 1U/g
2.5 3 90%
56.3% 84.6%
5-10)
Wistar 10 2.0 mg/kg /
~ —10° 1U/g 18

pH blood alkalinity C —

5-10)
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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
5-1)

2
5-1)

3 FO FIB F2B  Crl:CDBR 2.5% 0 0.2
1.0 5.0% 10°1U/g (0 _0.25 1.25 6.25)
>=<10* 1U/kg ] M- 3.8% o

— F0 5.0% —
F2B  5.0% >

Salmonella typhimurium TA98 TA100 TA1535 TA1537
WP2/pKM101 WP2uvrA/pKA101

S9mix 0 1,500 pg/
5-12)
L5178Y
S9mix 25 50 300
1,000 pg/mL >13)
S9mix 62.5 500 pg/mL

5-14)
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20
21
22
23

24
25
26

27
28
29
30
31
32

inta vivo 2,000 mg/kg /

PCE
5-15)
50,000U 3 3
3
5-1)
JECFA
JECFA 1968 2 b
NOAEL 3,330,000 U/kg ADI 33,000 U/kg
2-4) 5
FDA
FDA 1984 JECFA 2 D
ADI 29 mg/ / z2), 1
60 kg 0.049 mg/kg / 6
5 1g 40>10° Uunits 5D Principles for the Safety Assessment of Food Additives and
Contaminants in Food (JECFA, 1987) old 1
ppm=0.050 mg/kg / NOAEL  4.16 mg/kg /
6 FDA 250 g 15¢
1.96><10° Uunits/kg ADI

10
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16
17
18
19
20
21
22
23

SCF
SCF 1990 =13 SCF
JECFA
1968 in vitro in vivo
5-11) ADI
0.13 mg/kg NOAEL
7
Staphylococcus
NOAEL NOEL
2 3.33=<10* 3.33x10° U/kg JECFA(1968)
1) 3.33>10° U/kg 83.3 mg/kg ADI=3.3x10*
0.83 83.3 mg/kg 4.16 mg/kg / Uunits/kg
(0.042 _mg/kg
1)
49mglkg |/ FDA(1984)
ADI=0.049
mg/kg/
1) 26 0 02 10 5.0 1.0 [12.5 mg/kg 1 EU/SCF(1990)
ADI=0.13
mg/kg/
e 2.15 mg/ 60 kg
0.036 mg/kg 22, 29,9
0.008 mg/kg / 212).b
0.041

mg/kg

/

7 5
12.5 mg/kg

/

2-5), 5-22)

11

2.5% S 1.0%
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in vitro in vivo

2-2) Federal Register 53 FR 11247, Apr. 6, 1988, Food and Drug Administration, HHS.

2-4) FAO Nutrition Meetings Report Series: 45A 1968 Specifications for the identity and
purity of food additives and their toxicological evaluation: some antibiotics: 33-35.

2-5) Report of the 35th session on the codex committee on food additives and
contaminants, Codex alimentarius commission (ALINORM 03/12A  April 2003).

2-6) 21 CFR Ch.l (4-1-03 Edition) Food and Drug Administration, HHS.8§184.1538
2003.

2-9) Agency Response Letter GRAS Notice No.GRN 000065.

2-11) Memorandum of November 9, 1984, from Alfred N. Milbert to Jphn W. Gordon.

2-12) Official Journal of the European Communities 1995 L Volume.

12
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2-13) Food-science and techniques Reports of the Scientific Committee for Food
(Twenty-sixth series). Commission of the European Communities.

5-1) Frazer AC, Sharratt M, Hickman JR. The biological effects of food additives. I.
-Nisin. J. Sci. Food&Agri. (1962) 13: 32-42.

5-2) *Purified nisin: Acute oral toxicity (limit test) in the rat’. SPL Project Number:
867/002. SafePharm Laboratories, November 1995. Unpublished Confidential
Report.

5-3) Pesquera TI. Nisin -its use, estimation and toxicity in sterilised milk. Revista
Espanola de Lecheria. (1966) 59.

5-4) Hara S, Yakazu K, Nakakawakji K, Takeuchi T, Kobayashi T, Sata M, Imai Z,
Shibuya T. An investigation of toxicity of nisin with particular reference to
experimental studies of its oral administration and influence by digestive enzymes. J.
Tokyo Med. Coll. (1962) 20: 176 -207.

5-5) Hirsch A, Mattick ATR. Some recent applications of nisin. The Lancet. (1949) 190.

5-6) *Ambicin N (purified nisin): 7 Day oral (gavage administration) toxicity study in the
rat’. Corning Hazleton. Report No. 1334/3-1050. December 1995. Unpublished
Confidential Report.

5-7) “‘Ambicin (purified nisin): 28 Day oral (gavage administration) toxicity study in the
rat’. Corning Hazleton. Report No. 1334/1-1050. April 1996. Unpublished
Confidential Report.

5-8) ‘Ambicin N (purified nisin): Maximum tolerated dose (MTD) toxicity study
followed by a 7 day fixed dose oral (gavage administration) toxicity study in the
dog’. Corning Hazleton. Report No. 1334/4-1050. December 1995. Unpublished
Confidential Report.

5-9) “Ambicin (purified nisin): 28 Day oral (gavage administration) toxicity study in the
dog’. Corning Hazleton. Report No. 1334/1-1050, Corning Hazelton (Europe),
Harrogate N. Yorkshire, England. April 1996.

5-10) Shtenberg AJ, Ignat’ev AD. Toxicological evaluation of some combinations of
food preservatives. Fd. Cosmet. Toxicol.(1970) 8: 369-380.

5-11) “Effect of nisaplin on reproductive function of multiple generations in the rat’.
Huntingdon Research Centre. Report No. APL 1/801028, June 1981. Unpublished
Confidential Report.

5-12) *Ambicin N (purified nisin). Bacterial mutation assay’. Huntingdon Life Sciences.
Report No. APM 1/952077, November 1995 and Protocol. Unpublished
Confidential Report.

5-13) ‘Ambicin N. Mouse lymphoma mutation assay’. Inveresk Research International.
Report number 12242, December 1995 and Protocol. Unpublished Confidential
Report.

13



© 00 N O O A WO DN P

W W W W W W W W W NDNDNDNDNDMDDDNDDNDNDNDDDNDMNDNNPEPEPE R PP PP EPE PP
00 N O Ol A WO NP O O 0 NOoO ol A WON P O O o ~NO O b W DN - O

5-14) ‘Ambicin (purified nisin). Metaphase chromosome analysis of human lymphocytes
cultured in vitro’. Huntingdon Life Sciences. Report No. APM 2/952601, April
1996 and Protocol. Unpublished Confidential Report.

5-15) “Ambicin N (purified nisin). Induction of micronuclei in the bone marrow treated
mice’. Corning Hazleton. Report No. 1334/5-1052, January 1996 and Protocol.
Unpublished Confidential Report.

5-16) Claypool L, Heinemann B, Voris L, Stumbo CR. Residence time of nisin in the
oral cavity following consumption of chocolate milk containing nisin. J. Dairy Sci.
(1966) 49: 314-316.

5-17) Cowell ND, Allen AR, Jarvis B. The in vivo effect of nisin on the microflora of the
oral cavity. J. Appl. Bact. (1971) 34: 787-791.

5-18) Heinemann B, Williams R. Inactivation of nisin by pancreatin. J. Dairy Sci. (1966)
49: 312-314.

5-19) Jarvis B, Mahoney RR. Inactivation of nisin by alpha-chymotrypsin. J. Dairy Sci.
(1969) 52: 1448-1450.

5-20) Hossack DJN, Bird MC, Fowler GG. The effects of nisin on the sensitivity of
microorganisms to antibiotics and other chemotherapeutic agents. Antimicrobials
and Agriculture (1983) 425-433.

5-21) Hirsch A, Wheater DM. The production of antibiotics by Streptococci. J. Dairy

Res. (1951) 12: 193-197.
5-22) 12

a) DANISCO CONFIDENTIAL NISIN Feb 2003
b) Danisco E
c) , -
Foods & Food Ingred. J. Jpn. (2004) 209: 758-767.
d) Gravesen A, Kallipolitis B, Holmstrom K, Hoiby PE, Ramnath M, Knochel S.
pbp2229-Mediated nisin resistance mechanism in Listeria_monocytogenes confers

cross-protection to class lla bacteriocins and affects virulence gene expression. Appl.
Environ. Microbiol. (2004) 70: 1669-1679.

e) Rasch M, Knochel S. Variations in tolerance of Listeria monocytogenes to nisin,
pediocin PA-1 and bavaricin A. Lett. Appl. Microbiol. (1998) 27. 275-278.

f) Crandall AD, Montville TJ. Nisin resistance in Listeria monocytogenes ATCC 700302
is a complex phenotype. Appl. Environ. Microbiol. (1998) 64: 231-237.

0) Song H-J, Richard J. Antilisterial activity of three bacteriocins used at sub minimal
inhibitory concentrations and cross-resistance of the survivors. Int. J. Food Microbiol.
(1997) 36: 155-161.

h Principles for the safety assessment of food additives and contaminants in food.

14
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Environmental Health Criteria 70. IPCS in cooperation with the JECFA. World Health

Organization, Geneva. (1987).

A 90 0637

DIMS 2007.6.27

15



10° Ukg | LDg,  10°Ulkg 5-1
7 10° Ufg
10° Ukg | LDg,  10°Ulkg
10° Ufg
2,000 mg/kg LDy, 2,000 mg/kg 5-2
2 52.2 > 10°
Ulg
3 (05 10 15) | LDy  15x10°Ukg 5-3
7 10° Ulg ><10° RU/kg
10 6,000-8,000 LDs, 6,950 mglkg 5-4
10° Ulg mg/kg
10 3,500-6,000 LDs 4,750 mglkg
10° Ulg mg/kg
10 3,500-5,000 LDs 4,450 mglkg
10° Ulg mg/kg
LDs 30 mg/kg 5-5
LDs, 200 mg/kg
LDy, 1,000 mg/kg
10 0 500 1,000 56
51.6 > 10° | 2,000 mg/kg L
1U/g /
28 0 500 1,000 5-7
10 49.6 > 10° | 2,000 mg/kg
1U/g /
12 MTD Phase | 500 1,000 5-8
(MTD 2,000 mg/kg 2,000 mg/kg /
Phase)/ 516 >< 10°| /
7 1U/g
(Fixed Fixed Dose | 2000 mg/kg
Dose Phase /
Phase) 50.6
>=<10°% 1U/g
28 150 500 59
(49.1-51.1) | 2000 mglkg
>=<10° 1Ufg /

2,000 mg/kg /

150 mag/kg /

500 mg/kg

16




12

10

10° Ufg

(0 200 3.00
401) = 10°
1U/kg
[1,000 1,500
2,005 1U/kg

| T4

12

*1

10°RU/g

10*RU/g
[500 RU/kg
I T4

53

90

10° Ulg

05 5,000
Ukg /

54

10+25

*2

10

333 =< 10°
U/kg

51

90

0 02 10

3x<10°

5.0

1U/g

120
600 3,000
ma/kg /

3712 NaCl

2,200 mg/kg
/

Na

cl

Na

25

10° 1U/g

04 40 400
mo/kg /

5-10

50

10° 1U/g

4.0 mglkg /

25

5-10

18

10

10° 1U/g

2.0 mg/kg /

pH

5-10

15
30

10° Ufg

0 333x10*
3.33><10° Ukg

[1,665 166,500
Ukg /]
*4

[NOAEL 3.33x=10° Ulkg

]

51




1
26 0 02 10 5-11
*3 10°1Urg 5.0
[025 125 FO  50%
6.25) > 10%
1U/kg /
T4
F2B 5.0%
TA98, invitro 5 15 50 150 5-12
TA100, 52.2 =< 10° | 500 1,500
TA1535, 1U/g ng/plate
TA1537,
WP2/pKM101,
WP2NrAKALOL
in vitro 3.3-1,000 g/ 100-1,000 ug/mL 5-13
L5178Y 516 < 10° | mL 6
1U/g 25-10,000 pg/
mL 7
invitro 62.5-500 pg/mL 5-14
21 522 =< 10°
45 IUlg
500 1,000 5-15
2 51.6 =< 10° | 2,000 mg/kg
1U/g
3 50,000 U/ 51
2 10° RU/fg
*1 3 2
*2 10 25
*3 FO_1 60
*4  Principles for the Safety Assessment of Food Additives and Contaminants in Food (JECFA, 1987) old

0.40kg

209

h)

18






