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Anvéndning av kemiska inhibitorer i livsmedel har under senarc ar
alltmer besridnsats och lagstiftningen i olika ldnder har avscvidrt skirpts
i avseende p& vilka tillsatser som fér anvindas och under vilka forutsidti-
ningar detta T&r ske. Speciellt &r denna frsiktiga och restriktiva hdll-
ning hos ansvariga myndigheter mycket frapperande ndr det gdller anvindning
av s.K. antibiotika i livsmedel. Forutom stridnga fordringar P4 Amnets o-
farlighet ur toxiologisk synpunkt, har den forsiktighetsregeln tilli&mpats,
a2ttt en substans som har medicinsk anvindning fér beké@mpning av human-
patogena mikroorganismer inte bdr anvéndas vid livsmedelskonservering pa
grund av risk foér utveckling av resistenta s jukdomsalstrande organismer.

P4 senarc tid har emellertid ett nytt antibiotikum, ni&mligen nisin,
kommit i blickpunkten, som synes kunna fylla alla rimliga fordringar ra
ofarlighet ur medicinsk synpunkt samtidigt som dess varde ur livsmedels-
teknologisk synpunkt inger vissa forhoppningar.

Den antibakteriella effekten av nizin rapporterades redan 1928 av
Rogers occa "hitter, som observerade att en substans 1 mjolk himmade till-
viExt av vissa bakterier. Den organism som producerade substanscn befanns
senare vars vissa stammar av en mjdlksyrejidsande bakterie, Straptococcus
lactis. Denna bakteries naturliga substrat dr mjélk och den antibiotiska
substanscn, senare bendmnd nisin, har &ven kunnat isoleras ur mjolk.

Kemizlkt bestlr nisin av cn blandning av 4 till 5 mycket nBrbesléktade
best8ndsdelar, Tva av dessa svarar for det mesta av den biologiska akti-
viteten, Desténdsdelarna har en molekylvikt av c:a 10.000 och anges vara
polypeptider., Nisinet sOnderdelas av proteolytiska enzym (med undantag av
pepsin), och spjdlkas d& till foljande aminosyror: leucin, valin, alanin,
glycin, prolin, asparaginsyra, histidin, lysin, glutaminsyra, serin, metio=-
nin, lantionin och allo-lantionin. Alla dessa har den normala L-gcriens
konfiguration och forekommer i livsmedel.

T torrt tillstlnd &dr nisin obegrinsat h&llbar vid rumstemperatur. I
18sning Hr stabiliteten beroende av pH, temperatur och medicts sammansdtt-
ning. Affiniteten till protein och andra kemiska substanser g6r att det

ar relativt stabilt 1 livsmedcl.



Exakta upplysningar om 18slighet av nisin saknas, men i vattenldsning
vid pH 7 uppges losligheten vara 751‘g/ml och ldsligheten stiger vid sjun-
kande pH.

Nisin kan karakteriseras och identifieras pd basis av sitt antibakte-
riella spcktrum, genom sin effekt pd vissa lactobacillusarter, pd grundval
av g8in stabilitet 1 ett wvisst pH/temperatur—omréde och med hjdlp av pappers-
kromatografiska metoder {Shell, Ljichi and Lewis, 1956 ).

Nisinet isolerades 1 kristallin form av Mattias och Hirch, 1944, och
dess potential som ett medicinskt anvindbart antibiotikum har undersdkts
av Gowan, Smith and Florey, 1952. De konstaterade i sina mycket omfattande
undersdékningar att nisinet wvar i det nirmaste oanvindbart scm ettt midicinskt
ldkemedel, fridmst pd grund av sin ringa 1dslighet i vatten. DIndast vid pH
mindre dn 2 kunde tillrécklig mingd nisin ldsas for att ge en terapeutisk
dog. Vidarc har antibiotikat i motsats till t.ex., aureomycin ettt tdmligen
sndvt verksningsspektra pd vegetativa celler.

Nisincts eventuella toxicitet har fdrutom av Gowan och medarbetare
dven nyligen undersdkts av Frazer., Han har undersckt effekten av hoga
doser av nisin pd rdttor. De fann att Even vid doseringar som var 10.000
ggr storre dn de som kan tdnkas bli anvdnda i livsmedel kunde inga toxiska
effekter noteras. Bl.a. organvikt, tumdrfrekvens, fertilitet och kropps-
vikt hadc undersdkts.

Dess nockdelar vid anvdndning som ctt medicinskt antibiotikum &r dock
ej allvarligt begrinsande nédr det giller dess anvindning i livsmedelstek-
nologiskt sammanhang. Idsligheten &r sdledes tillrdcklig wvid alla pH fér
de flesta tilltdnkta anvdndningsomraden.

Mikroorganismer kéinsliga for nisin &r bl.,a. vegetativa cecller av
Clostridium och Bacillus-arter. Substansen plverkar dessutom de flesta
bakteriegporer pd s8 sitt att virmeresistensen hos dessa minskas. Denna
effekt &r gidrre for viErmeresistentare sporer &n for mera mesofiln sporer.
Bffekten dr dven stdrre vid ldgre pH och den sdnkta resistenscon hos spo-
rerna mot viarme kvarstir dven om nisinet avligsnas frén substratet.

Den applikation som nisinet fatt i livsmedelsindustrin dr ddrfdr na-
turligt nogz att komplettera viArmebshandling av livsmedel ddr denna c¢j &-
syftar fullstdndig sterilitet. Excmpel &r osttillverkning, dir ofta ostarna
upphettas till temperaturer som endast forstdr vegetativa cellor, Tillsats
av nisin har i s8dana fall visats kunna ©Ska hfllbarheten av varan., Aven i
konserverade produkter scm soppor, gronsaker, frukt och kott kan en till-
sats av nisin fore virmebehandlingen innebdra en storre sdkerhetsmarginal
och ett ldzre antal bomberade burkar pd grund av att bakteriesporernas

varmeresistons péverkats av nisinet.



Nisinet l&mpar sig bdst for processer som dr relativt vdl undersdkta
i avseendc pd mikroflorans sammanséttning i rdvara och fdrdig produkt, och
som ovan framhdllits, ersitter inte nisinet ndgon annan konscerveringsmetod
och minskar i regel ej behovet av betryggande virmebehandling.

Clostridium botulinum-sporer &r visentligt mindre resistenta mot virme
én sporer av ménga av de andra livsmedelsnedbrytande organismerna, varfér
en sédnkning av steriliseringstemperatur vid ndrvaro av nisin e¢j kan vintas
ge en fullgod produkt pd grund av att nisinet har ett relativt snivt verk-
ningsspekirum och &r mest effektivt mot sporer av Clostrider. Risken fér
att man sltulle minska s&kerhetsmarginalen i avseende pd forekomst av lovan-
de Clostridium botulinum-sporer &r dirfdr obefintlig., Tvirtom bér nisin-
tillsats go cn dnnu stdrre sdkerhetsmarginal.

Foljande tillverkningar dér tillsats av nisin har haft en gynnsam
effekt har beskrivits: torrmjdlk, steriliserad gréddde (48 #-ig), vissa ost-
sorter, hermciiserade soppor (tomat, sparris, svamp och gronsaker, kott och
blandningar av gronsaker och kdtt), gronsaks=, kott- och fiskkonserver,

Det &r ddremct inte tillrddligt att substansen anvindes i férskt k&tt,
farsk fisk, dggmassa, vissa ostsorter (t.ex. engelsk Cheddar), férsk mjdlk,
smor och glams, Orsaken varfér man i de sistnidmnda produkterna ej kan re-
kommendera tillsats av nisin dr bl.,a. att man &nnu ej vet om Salmonella
typhi-murium &r ké#nslig f8r nisin och &dven om nisin skulle visa sig ha en
god effekt pd Salmonella och andra patogena organismer &r det icke till-
réckligt att enbart lita till nisin som konserverande faktor. Substansen
kan né&mligen snabbt forstéras av vissa mikroorganismer som t.ex. vissa
jéstsvampar och Aerobacter-arter och dess himmande effekt kan blockeras av

faecala Streptococcer och vissa Lactobaciller,



From Food 3tandards Committe Report on preservatives in food, London, 1959,

p. 67=70.

NISIN

Proposed Uzcs
25. Propogols have been submitted that nisin be added tos

(a) choese, including processed choese, and cheese gpreads,

(b) cvaporated milk;

(¢) storilized cream;

(d) canncd clotted cream;

(e) chccolate milk;

(f) canncd cream soups;

{(g) canncd meat soups ;

(h) canned vegestable soUpS§

(1) the following canned vegetables: macedoine, beans with tomato,
beons with pork, beetrcot, processed peas, garden pcod,
carrots, turnips and potatocsy

(j) the following canned fruits, either whole, or as purecc or Juilces
pears, pincapples, peaches, figs, prunes, plums and tomatocs;

(k) canncd sausages;

(1) canncd fish, viz., salmon, sardines in tomato or in brine, pil=-

iy

chards in tomato or in brine, tuna, herrings in tomatoc or in
brine, mackerel, fish rocs;
(m) canned formulations, with or without milk and cheese, of rice,
spaghetti, and macaroni.
26. We have been told of the possibility that the following imported

products may be treated with nisin during manufacture or procossin

[8[s}

even tazough some may conftain none on import:

(n) low acid soft cheese, viz., Gruydre, Emmenthal, Edam, Gouda,
Jamsocy Tilsiter, Herrgard, etc.;

(o) hard chceses, viz., Parmesan, Grana, etc.;

(p) canned olives in brine.



EVIDENCE

27. Information was supplied to us to the effect that:
(i) iisin is produced by a2 number of strains of a cheesc startor
organism, 8. lactis, and is naturally present in certain cheeses.
(ii) iiein is a "medically rejected antibiotic". Bacteria which
acquire resistance to nisin do not thereby acquire croos—resis-
tonce to antibiotics in medical use., It has a narrow spectrum,
and is inhibitory to Staph. aurcus and Cl. welchii but not to
salmonellae. Clostridia arc scnsitive to it, though some strains
of Cl. botulinum have been stated to be resistant (Morrell, C.A.
and Thatcher, F.S., Food; Drugs and Cosmetic Law Journal, 1957,
pe 488) and its value as a preservative in food is largely in the
control of clostridial spores which multiply in certain chcomes
and in other products leading to blowing or 'hard swallas!,
(ii1) ¥sin is a polypeptide which on hydrolysis yields aminec--acids only
of laecorotatory form. It is digested by trypsin.
(iv) Txperiments on animals and man show that very high levels can be
fed without 111 effects,
28. We undorstand azlso thats
(1) Te use of nisin in processed cheese does not enable thc manufac-
turer to process decomposed or unwholesome cheese becausc this
docs not produce a satisfactory product.
(ii) If vprocessing and packing is unhygienic, nisin is oftan destroyed
b7 contaminants.
(11i) "acn nisin is added in amounts sufficient to control spoilage by
thermophilic organisms, the residual nisin in products (bv), (c),
(d) and (e) above, after processing, would be of thc order of
~*1-0*3 p.pem. which would disappsar on prolonged storage. In
products (f), (g), (h) and (i) the residuss after procesgsing arc
of the same order, and disappear within a few weeks of storage.
In canned fruit it is of the order of 2 p.p.m. disappearing in
7--0 wecks. In products (k) and (1) the residuum is 01 p.p.m.
or less. In product {(m) the residuum is about 0+3 p.p.m. dis—

appeoring within 2-3 weeks,
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DISCUSSION

29, Nisgin is a natural product of ceriain cheeses, and therc is nothing

|_l

to suggest that harm has rc

e
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@

of
ted from its presence, Nor, from tae in-
it

f‘:
(6]

formation mupplicd to us, doo seem likely that harm will in any way
arigse from the anddition to cheese of nigin either in o comparatively
pure stato or as a consituent of "high nisin cheese" (i.c. cheese produ-
ced in such o way that largoe amounts of nisin are naturally produccd in

o
T

the course of fermentation).

30, With otlhicr products the position is different. Though most strains
of clostridium botulinum are sensitive to nisin, net all are., Therefors
any reduction in times and temperaturec of proccssing, arising out of the

use of nisin, could reduce the margin of safety from botulis,

31. In considering the other products for which proposals have btecn mado,

we have b to bear in mind that any relaxation of the Prescrvative He-
gulaticns would apply not only te British manufacturers, whe wish to main-
tain the Ligh reputation of canned goods, and would therefore ensure that

the methed of processing was sufficient to destroy Cl. botulinum sporer,

but 2lso to importers, not 2ll of whom may be so meticulous.

32, Thercfore the possible use of nisin listed above under heads (b) and

(p) fall logically into certain main groups:

(2

jos]

) Cortain foods have, in order toc be acceptable to the consumer, to

be asubjected to high enough tempcratures for long enough periods
J 2 g p g x
=11

to reduce the chance of survival of Cl, betulinum to 10 , or less

(PB)Q In such cases there is an automatic safe-guard against bo-

tulism; nisin merely docs away with the need to use the much higher

temporatures that are necessary in order to control spoilage due to

thermophilic organisms. Evidencoe was provided for us that
lowing products had been processed experimentally at a wvaluc of F3
only, Under these conditicns nona of the products listed was mar-

keotable on account of undercocking.

Souns: cream of tomato, cream of mushroom, c¢ream.of asparagus, pea,

mized vegetable, onion, chicken, ox-tail, lentil.

Vozetables s macedoine, beans with tomato sauce, beans ond pork,
bootroot, garden peas, processced peas, carrots, turnips; potatocs
icat products: chipolata sausages, frankfurters, stowed stoank.

Pigh products: pilchards in tomato, mackercl.



(b) "ith some other products, e.g., olives, an acceptable article may

ke producced by processing below F, and the presence of nisin might

increase the chance of botulism. 31t is possible that olives trea-
ted with nisin may be imported into this country regardless of any
recgulations on the subject; since at the time of import no nisin
would be present, control might be very difficult unless basced on
o gystem of licensing.

(c) Foods which do not need processing at F3 or above but which are
sufficiently acid to precludc the risk of botulism, No cvidence
wog produced for us that the fruits listed under item (j) in para=-
graph 25 necded to be processced at high and prolonzed temperatures
in order to be acceptable to the consumer, and we assume that they
do not, But we consider that no hazard of botulism ariscs in pro-
ducte of pH less than 4+5.

(d) Conned milks and creams where it is likely that processing needs
in any case to be sufficient to destroy Cl. botulinum sporcs, be-
couse of the risk of spoilage by mescphiles if it is not. In such
cases no hazard arises provided this is carried out after the can
is scaled. In the case of clotted cream it is suggestoed that heat
proccssing should be carried out before canning. Befors assessing
the hazard, if any, of this we would need detailed information in
%o proccss proposed.

(e) Foods in which destruction of all mesophiles cannot be assurcd by
processing, such as brawn, ham and sausages. Here nisin might, by
suppressing the growth of other organisms, permit the growth of
galmonellae., Nisin added to gelatin might exert similar cffects
if the gelatin were added to open meat products. We should add

that no proposals for such uscz have been submitted to us,

CONCLUSIONS
33. We arc of the opinion that:

(1) To hazard exists in the use of nisin in cheeses.

(1i) No hazard exists in the use of nisin where the product nceds in
any casc to be processed under conditions which ensurc the destruc-
tion of all mesophiles.

(1ii) o hazard exists in the use of nisin in products such as canned
frult provided the pH of the product is below 4+5.

(iv) The usc of nisin in olives may not be free from the hazard of
botuligm,

(v) The use of nisin on certain meat products such as brawn, ham and
sausages, etc., may be associated with a hazard of sazlmoncllae
poisoning.

Géteborg den 14 januari 1961
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