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Fig. 1.

Effect of sorbate on the growth of bac-
teria in sausage stored at 32°C

* Potassium sorbate per cent calcula-
ted as sorbic acid
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Fig. 2. Effect of sorbate on the growth of bac-

teria in sausage stored at 4°C
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Table 1 Heat tolerance of the psychrotrophic bacteria isolated from sausage

loural 55°C 75°C
Strain No. %Eﬁéﬁ, Control
5min 10 30 5min 10 30
sal 1) + +** + + + + +
i) + + + + - - -
S 22 i) + - - - - - -
S 23 i) + - - - - - -
S24 1) + + + + — — -
ii) + + + + - - -
S 28 i) + - - - — - -
S 29 ii) + + + + - - -
S 30 ii) + + + + - - -
S 33 i) + + + + - - -
E. coli i) + + + - - - -
AHU 1041
B. subtilis i) + + + + + + +
AHU 1039
* See the chapter of results in text
** + : Growth, — : no growth in 48h after heat treatment

Dlofgsrs, S21BLS 24l
Pseudomonas BHH F #HE I N2219,

s 4B IMmEMT2m, 743 0B
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R 74 3> BIcfMAE L T36MHMEEE% 1T
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AN LG —L— R S mi2 i 2,
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REFEEL, HoMnEse+llel 2, 72, X
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BHEIZDE, Wi > TIEEERICL 2ERELE
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HLEFTED DT, 033, Bsubtilis iz E£HH 107/
me Ll b (BB 66%) AT, =
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V—t— i 1l o pH {3 SoK 0 T4 6.40,
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U L BENEDS L NA, BINEICE S
DL WEII -1 (Fig 4), 60°C10 s o
BAICITEEME B bN, BLEH0EL LWL
EriBH s, &Ke L Tid, YILE o8BS
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Fig.3. Effects of heat treatment and sorbate 100 0 2'4 1:8 7J2hr'

on the growth of psychrotrophic strain
S 21 in sausage extract stored at 25°C

OSoK 0; OSoK 0.5; ASoK 1; [ISoK 2 Fig. 4. Effects of heat treatment and sorbate

on the growth of psychrotrophic strain
S 24 in sausage extract stored at 25°C
OSoK 0; OSoK 0.5; ASoK 1; [JSoK 2
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Fig.5. Effects of heat treatment and sorbate

on the growth of E. coli in sausage ex-
tract stored at 25°C
OSoK 0; OSoK 0.5; ASoK 1; [JSoK 2
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Effects of heat treatment and sorbate
on the growth of B. subtilis in sausage
extract stored at 25°C

OSoK 0; OSoK 0.5; ASoK 1; [ISoK 2
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Effect of sorbate on the growth of 4
strains of bacteria which inoculated in-
to sausage extract and stored at 4°C

OSoK 0; OSoK 0.5, ASoK 1; [1SoK 2
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BACTERIAL GROWTH
(° TRANSMITTANCE IN 600nm )

100

(] Control (0% SoK )

N Sok 0.083°%(as  sorbic acid)

ojAalB]C
0hr [ 12.hr 2 bhr

A C D] A
| 36 hr | 48 hr | 72 hr 1

Fig. 8. The effect of pH on the inhibitory power of sorbic acid on the
growth of E. coli in sausage extract at 25°C
*» A:pH62 B:67 C:69and D: 73, see Table 2
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TOWRELFTL2E, L INERALR, &5
IZHARIED & L TR D — M0 7%c Elcolr kit B TE
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Lo TLERLZEIFHLNTWEY, V—t—
CHEEFICREER T EAEENS 2D, HE
DHEEEECH GV LN LY, BRI
VIVECBEEMZ 2L D' E3E - 2 L IEA
RN, &N V—e—CFDLDIZECELEL
NzLnrEZHLNS,

YNLE CEBEORNBEII OWTRHEHBA B ED
LTwWa Oz kg, 27K Saccharomyces
cerevisiae |Z¥$ BV L E L EEORIEIZERIEHAIZ
FRA ER B e 52 Tz, SNEEEAEEL L (R
EL, BLIIEFHOEE2ETEER v,
RiERZ YV — L — BRI TIT % » 72K %
BOERL S, BEMGIIHT VAL L BOE
BIIREKICL > TR L BE» -7, S21 D
&, FEEHOBHL LK TIRED LN WD
irt L (Fig. 3), S24 Tl 2R TH ) »aibin
7z (Fig. 4), ZOFEFHDOL ~IUETHRIZ A
B (Fig. b) o#hEHE (Fig. 6) TLRH LN,
2°CTRFL 2 EBZEH Yy —+—v (Fig. 1) T2
BTFHELY, 2RV —+—CI28ENbEE
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Bl § 2RI RIEE CURIc L -» TEY
LHEGRE - RHVLBEL, 0.2%0 Ve »
e pHS 8NEBR7 43 hTLREFET L
RENH 2ELENT D,

EBZEHY LT B LU ROESR T,

Table 2 The pH change during the storage of sausage
extract containing sorbate and E. colf at 25°C

Initial pH pH after 72h
A SoK* 6.20 5.43
Control 6.00 5.54
B SoK 6.66 6.04
Control 6.48 6.18
c SoK *6.95 6.33
Control 6.88 6.44
b SoK 7.35 6.67
Control 7.25 6.74

*0.83 g/l as sorbic acid

ZOPHIZ TN L 6.25~6.55 nEHINTH -
7255, PHOB{iz L5V L v BEOMR &
D D12 ATY » 2 EBEO#R(Table 2, Fig. 8),
KEEIZEL TEpH BT 2V e BEOME
FPEAFER 2 1, BFERA &M T Ecoli iZDWTAT
7t~ 72 Emard & Vaughn® mfE# & —8 L 72, L
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LepHZEbzRE L L9 LW TIE, VILE Y
BN ES MO pHIZKE(EEENZ LD &
Bbns,
REREZETIELERIIBEVTUL, YAE
CEEDNFIZ 25CRENEES L ERTKREY
BOHEL 5 7 (Fig. 7)., Habib®iz k#1320
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LEL)AREBTIV—E—CHERIZS 21 %
W2 72354, 25°CHRA (Fig. 3) & 4°CiF (Fig
NOWHIZ VIV E P EEDREMIEME» BN T
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A& (Fig. 2) 10y ZomE s sns, L,
S 24 2Rz 2K TIE 4 CREDHEL, 7R
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UHiEE 2 o RIBERFOERTIE, ViiE s
BEEmZ BRI B W TE 2, ZOmET
FRAERBBL evized, ZOMEBIZO>CTHHE
BATEETH » 72,
KIFFENEZEMTHLIRE L VL E VE & il
FHRIZHONTIE, ZTOIEH 55 F 721 60°C10
S EOMEEZTE IFICL > TREFH 2 % &
KB HE T s (Fig 3,4, 5), 2 rER
DY ——2I2H T TEEICICHT 572012
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BETH 4T ) LB H 5,
REGORER)» L, TOEBREHDOL & TIHIK
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Effects of Sorbic Acid and Heat-treatment
on the Keeping Quality of Sausage

Katsuhiko MIKAWA** Yuko ITO**, Takao NAGAHASHI*
and Tsutomu YASUI**

(Experimental Farm* and Department of Animal Science**,
Faculty of Agriculture, Hokkaido University, Sapporo, JAPAN)

Summary

The effect of potassium sorbate (SoK) on the keeping quality of an experimental sausage stored at 4°
and 32°C was studied by determining viable bacterial count. Effects of heat, pH, and SoK on the growth
at 4° and 25°C of E. coli, B. subtilis and two relatively heat tolerant strains of psychrotrophic bacteria which
were inoculated into sausage extract were also estimated by measuring transmittance of the medium at
600 nm.

The results obtained from these experiments were as follows :

1. The growth at 32°C, especially in the logarithmic phase, of contaminated organisms was inhibited in
the sausage containing 0.1 or 0.2 per cent (calculated as sorbic acid) of SoK.

2. When stored at 4°C, however, no difference was observable between sausages with and without SoK
until two weeks. The increase in bacterial counts occured in sausages without and with 0.5%o0f SoK after
3 week storage.

3. Effects of SoK onthe lag phase and the stationary phase were also examined on the growth curves at
25°C of the 4 strains of bacteria which had been inoculated into sausage extract. The results indicated the
extention of the lag phase and the decrease of the level of organisms at the stationary phase, though they
varied with the strains used. When combined with heat-treatment, the synergestic effect of SoK was
observed.

4 . In the sausage extract stored at 4°C, the growth of psychrotrophic strain S 21 was inhibited by SoK
mainly at an early period of storage, whereas that of S 24 was not inhibited at all.

5. The effect of 0.08 % (as sorbic acid) of SoK on the growth rate of £. col at 25°C in sausage extract
increased with decreasing pH.

The above results suggest that, upon storage of the sausage under our experimental conditions, the
effect of lowering the temperature down to 4°C on the keeping quality is superior to that of the addition
of sorbic acid.



