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roblems in the Preservaticn of the kisn Sausage

Wataru Simidu (Kyoto University) &

Usio Simidu (The Institute cof Food Microbiology, Chiba University)

&n g %
nuzl output of sausapge products in Japan, including hems anc

bacon
a . d
» amounted anoroximetely to 177,007 ton in 1960. Although the fig-

ure remsj 3 :
ined at considerably lover level tnan that for European countries,

Yts
incresse i 5 i : ;
Se in recent years has been extremely ra#id, showving the aver-

growth s Nuece = -
h rate of 37.4 oer cent 2 year during the years 1955-1060.

s
¥ish saus = . : ; A s
s 2usages and hems constitute more then e half of the whole
Yield of
8 " 3 _—
2usage nroducts. In 1940, anproximately 85,000 ton of fish
Sausre.
SCeges a . g :
nd hams were oroduced. Their average growth rate for last five

Years r
eached to the fipure of 52.3 oer cent.

Thes ;
) 3 . . . . . v
rapid and overvhelming nopularizetion of the fisn szuseges in
Japa
n, wh :
» Whe - < MR e ; : ;
here refrigerators are still in limited distribution, may mainly
<
De asepy
Seriba g
ble to long storzpe life of the products.

The extensi
xtension of the storage life of fish sausages has been attained

thro,
ough followine t}
lowing three processes: (1) application of reletively high
temn
-peratyre & < \'5
of some 90 C in sausase prooessing, (2) the develcpement of

+Llicial n)- s - 5 . 3 s 7 . i s
lestic casings such as rudber hydrochloride .and solyvinylidene

chlorig
Tlde, ang (7 3 1 3
s and (3) develciment of preservatives used in scusages. Thus,

Combing ;
Ning the hest_trent . : T : ,
-trestment with the use of artificisl casings and effec-~
tive dres

ervati % ST - . "
atives, we have succeeded in keeving the good quality cf the
e : ’
11Sh sayg
StsSpes - - :
for 2 period of over one mrnth at room temperature (20 C).




ieat treatment
The fish emulsion differs from that of most znimal meat in being
able to heat at higner temperatures without the breakdovn of its struc-

(1)

ture. The high actcmyosin and low fat content of fish muscle seem to

be responsible for the high binding preoertr ¢f the muscle and heat sta-

bility of

wlsion. Furthermore, considerable

ner cent) of several kinds of starch are usuallr ed as saus

dients to sujport the. binding provnerty cof fish sausare.
Athough the processing of fish sausages at high temperatures, cou-

bled with the concurrent use of casing of rubber hydrochloride, lengthené

the storag

life of this food often to remerkable extent, it has been
showvn that some effective preservatives are needed for the satisfactory
and constant preservation of fish sausages, especially for the bjreserva-
icn at higher temperatures.

Preservetives

The effect of preservatives on the storage of fish sausage has been
examined by W. Simidu and his co—vorkers(sza%#A) lMost of better known
preservatives sucn as sorbic acid, dehydroacetic acid, Vitamin K3, aureo-
mycin and derivatives of nitrofurane nave been tested. Among those so
far examined only nitrofurazone (5-nitro-2-furfurslsemicarbazone) was
found tu show satisfactor; effect in keeping guod quality of sausage even
for storage at higher temperatures.

The antimicrobial effect of nitrofurazone on various microorganisms
and on spore forming bacteria is shovn in Table 1 and Table 2. The in-

hibition dose was determined by agar streak method.
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The s Y . t
he Strong bacteriostatic effect of the nitrofurazone on spore form-

1ng bacters :
Cleria 8ives special facility for its use for the nreservatives of

the fish Sausage,

It is expected that the nitrofurazone, when accompanied by mild
heat
ng (approximetely 90 C), destroy or keep the spores of most impor-

tang
Shoji s : g 5
Poilage bacteria from germination. The concurrent effect of heat
and gy
is sl : s i
infectants was studied with the spore of Bacillus mycoides and B.

hes enteps
ericus(5), 1n the experiment, spore suspensiocns of B, mesentericus

Pfev\e "
Te a 5 : i : A
djusted at pH 5.4 and heated at 86 C in the presence of nitrofurazone,

ird
Vitemin T . 1 A
*3 a@nd sodium trichlorphenol. The heated suspensions were then

trans .
ferreq into both ordinsry nutrient. agar medium and the media contain-

ing th g
* 1€ Same disinfectants as were used in the heating process, and after

2PdTropris ;
°Tilete incubation, the bacterial pcopulation in the medis were count-

ed, m
The results (Fig. 1) show that heat resistance of spores was reduced

Figure 1

in th
e s o - : s 3
Dresence of these disinfectonts, and that the germination rate of

SUrvives
Vived sg : P < i o ; e
% SO0res was remarkably inhibited in the media conteing these dis-

infectants

Adequa ; e <
fuate time and temperoture conditions in heeting porocess were

det, 5
~Y€rmineq . . : s
4 from the results of a series of experiments in which fish
Sausapes ®
g Ccntalnlng several concentrations of above preservatives were
heateq
ed at g . A

85 C, 90 C and 95 C for various time intervals, and stored at

Ul




A ; . - . ; I
30 C( ). It was showm that heating 2t 99 C, for A0 minutes is sufiicient

for the nreserve the ssusa~es for a month or mcre vhen tney con-

taine 20 oom of skine (mixture of 1/4 cf nitrofurazone and 3/1,
of nitrcfurylecryl-mice).

The socilage of

The increese in bacterial counts during the storage of fish sausage’

meny investigators,

at higher tempersture of some 30 C w

stored in such con-

though it was a common case thet only few
diticn were fcund to be inedible.
The types of sooilage of fish sausage differ with the kinds and
3 1 z s & 3 ¢
freshness of fish and other 1ngred1ents,coarseness of ground meat, seasor
o)
ing, time and temperature in heating orocess end other menufacturing con-

diticns. The common tyoes of spoilage were classified by V. Simicu et

£
it

al. in following 5 types: (a) swell, (b) flat-sour, (c) mixed types o

(a) and (b), (d) scfnenin~ and (e) other changes such as off-ocdor,

1 . 7)
off-flavor or changes in colcr(/C

The softening freguently encountered.

. .(8) 4 I

Yokozeki'©/ studied recorted that the
R e ; Al L. (9

change may be caused by Bacillus circulens. Uchiyama

~

sug-ested that

ial Jecompositicn of starch which is usually added in fish sausage
as binding material may be responsible for the softening of sausages
caused by B. circulans.

'matsu(1')

However, 2ted microflera of A9

for two weeks and found

Hy

rom market which had b

that the dominent ssecies in the markedly softened sausages were Bacillue

subtilis and B. punilis. We also isolated from scftened szusaces several

of “acillus groun, some of which, when inoculeted into sterilized



2 "2
-
fish sausages and incubated at 36 C, caused the softening under anaerobic
condition as well as aerobic condition.
These results suggest that different types of softening mey be caused
according to the species of causative bacteria) under different conditions
= and
¢f manufacturing orocess and storage.
Recently, other tyoes of detericlation, called "black spot", has
been reported. Vhen stored at higher temperature, dark spots or cores

aopear on the surface of sausage meat. Experiment to elucidate the

Process of the deteriolation are being carried out.
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PSR cteriosttic effect of nitrofurszcne on various micrcorganisms
(Maximum concentration for growth)
Species Concentration of nitrofurazone (2om)
Scherichia coli 6.7
Proten

S,
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/N A
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Table 2. Bacteriostatic effect of nitrofurazone cn spore fcrming bacteria

(vumber of strains grown at given concentration)

3necies Number concentration of nitrofurazone (ppm)

Stigins Ne5 1 2 ) 10 20 50

Bacillus :negeterium* 5 5 5 5 0 0 5) 0
B. cereus” 3 3 3 )| 0 0 0 Q
B. mycoides™ 6 b 6 0 0 0 0 0
3, subtilis® 5 5 5 o 1 0 0 0
B. pumilis® 2 2 2 1 0 0 0 0
3 2! 1 0 0 0 0 0

B. ccagulans

B. lentus® 1 1 1 0 ) 0 0 0
B. firmus 2 2 2 1 : 0 0 0
B. polymyxa 4 4 3 3 0 (0] 0 0
B. macerans 1 1 1 0 0 3} i
B. circulans 2 2 2 c 0 ) )
B. alvel 5 5 5 5 3 o) P a
B, brevis 5 5 5 5 /A 0 3] 0
3,.laterosporus 1 1 1 0 0 0 ) 0
B. stearothermephilus 1 1 1 0 0 ) 0 0
B. thermoacidurans 1 1 1 0 D 0 ) 0

Clostridium sp.”™ 53 53 53 53 42 13 1

01. botulinum** 1 1 1 1 1 )

¥. Yamazaki, Ann. Rep. Inst. Food Microbicl., &, 48-63 (1955)

sx Je Ike, ibid., 4, 2-14 (1951)
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Figure 1. The log survivors/time curves of’ the sSpores of Bacillus mesentericus
heated with disinfectants &nd ger: mination rate of the survived. spores in

the media containing the disinfectants.

________ . the log survivors/time curves

. pgermination rate

F . nitrofurazcne (1 opm)
P s pentachlorphenol (3 ppm)
K :  Vitanmin K3 (4 ppm)
3 heated witnout disinfectant









