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Effect of Adhesiveness of Packaging Film to Meat on the Growth of
Microorganisms Responsible for the Deterioration of Fish Sausage

Sachio MoTEGr*

Studies were undertaken to. elucidate the effect of the adhesive character of packaging film
to meat on the growth of microorganisms responsible for the deterioration of fish sausage.
Raw materials of test sausage were inoculated with varying numbers of B. firmus and/or B.
circulans spores, then packaged in polyvinylidene chloride (PVDC) films having different degrees
of adhesiveness to meat and oxygen transmission rates. These materials were then heated at
90°C for 60 minutes. All sausage samples prepared were kept at 30°C for 3 weeks.

When the sausage was packaged in a film casing of poor adhesiveness to meat, free water
appeared in the space between the film and the fish sausage surface at an early stage of storage;
B. firmus dominated in the water to cause a spoilage characterized by weak gas formation.
On the contrary, in the sausage packaged in a film of excellent adhesiveness to meat, B. circulans
became predominant; these caused the softening type of deterioration when the inoculum size
of the spores was the same or greater than that of B. firmus. When the number of spores of
B. firmus exceeded that of B. circulans, the sausage again exhibited a weak gas forming type
of deterioation.

It was found that the oxygen gas transmission rate of a film did not significantly affect the
growth of these microorganisms.
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Table 1.
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=g 1) B. firmus 3330 4%

2) B. circulans B-7 ¥
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Characteristics of PVDC films employed

Ranking of adhesiveness of packaging

Thickness O, gas transmission rate ;
No- (pm) (ml/m?/24h, at 30°C) film to S?D?Z?lgigur;liztp g;sl)cnbed by
1 40 50 o
2 40 50 0
3 40 200 m
4 40 200 0

* MR F v RS R %245 (Asahi-Dow Ltd., 1-1-2, Yuraku-cho, Chiyoda-ku, Tokyo, Japan).
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Table 2. Growth of B. circulans and B. firmus inoculated

Samples
1 2
Number of Micro- B. circulans 0 10% 10¢ 102 0 10¢ 10¢ 102
organisms inoculated
(per 1g of B. firmus 0 10° 10¢ 10¢ 0 102 10 10
sausage)
Appearances of fish sausage
Appearance of free water*? . . o
(days required to appear - +@) +G) +0) + )
free water)
Degree of adhesion m m m i} 0 0 0 0
: . Weak gas weak gas weak gas weak gas
Types of spoilage*? — ?ggemng g){)temng formation — formation formation formation
(21) (14) (14) (14)
Degree of growth** and viable
counts (after 21 days of
storage at 30°C)
B. circulans — 4+ + + — + _ _
<30 108 10° 102 <30 102 <30 <30
— - - + - + ++ ++
B. firmus -
<30 <30 <30 10* <30 10* 108 108
pH 6.4 5.6 5.6 6.3 6.4 6.4 6.3 6.3

w1
*2
*3

*t  —:no growth; -+ : slight growth;
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HRBBEORE HFHEEThEh, sra~X7
42 VECTHRBTEEL, 2L CEBERHEEICE
ML, 30°C T 10 AR L CHFRE R S8, &
RIVEBE,r&EY M5 V) vEBREEK (PHT) Wi
BHL, FRE TEHRTBEET S o ETeETE
S0 FETHHEEFR GEFEREK No. 5B) TF&L,
100°C « S4RmEy, 2% LU CHFRBEBKE Lk, = O
REKFOFED BEL b — ~ O MEREF L0 ABER
B AEEEXERY Ao L FIRETUERE (SERE
30°C, 48 m5fH) wTHEE Lo
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U545 50unnLice 2RLDFT D HEFGLDF = —
TR TAFEHE, 90°C © 60 SinZ@E L, 8 b
CARE Lic b DxBEE Lic, REFRRERE L It

4.5cm,

Test sausages which were packaged in PVDC film shown in Table 1 were heated at 90°C for 60 minutes.
+: Free water appeared in the space between the packaging film and the surface of fish sausage.
Figures in () show the days required to observe apparent spoilage.

+: good growth;

+ 4 : very good growth.
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BRY—E—-CHhORHEERORE EOFECL
TN D CREL L Bifk% 30°C oERBc AR, 21 B
Fichble > CERBE L, Lok 5482 kxE
F Lo BT 21 ARICE DL, EE% 70% 70
2= TURP S FEOE, EFOCEHS L, BAEKT
I 0% Smm DIEXETORT L NEWEY EHENYT
BN Lico chii—EEORBEEEREKYN:, v —
Vv 77 vy g~ T3 SRER L, o\W\WT 10 f2E
RAETRLAR L, 2FREL—EET> (1) 0.2% 0
BCG fnzna—RERFE (PH 7.0) % L0t Sasou
RAUD 2/l =o— XEFRFH (pH 5.6) iz, 30"(5
T 48 BEEE L, 2 Uicaw=—k D AENYETE
Lizo ZDHA, (1) OHuc Az 525268
e bh D% B. firmus &L, (2) OEHCAES Lisd
(1) oz btz, Etax¥b40% B circulans
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in fish sausage*! kept at 30°C

Samples
3 4
0 10¢ 10* 102 0 10* 10* 102
0 102 10* 104 0 102 10¢ 10¢
~ - - - +@  +0) +0) +@
m i il il 0 0 0 0
softening Pveak gas };veak gas f\Zveak gas weak gas t\zveak gas
- 1) (g{;natlon ((z)lr;nanon — (?‘{;natlon {?41‘;‘[13.’[101’1 (?Z)mauon
— + — - — + - —
<30 100 <30 <30 <30 102 <30 <30
- - + + - + ++ ++
<30 <30 108 104 <30 10¢ 108 100
6.4 5.6 6.3 . 6.3 6.4 6.2 6.3 6.3
S fbe=)Fvy—vv T, MR ERERE

Table 2 i 30°C OERIBCHAF Lickko 2~21
BRI BT BRI E R BEEIMEVEETIL
X 0 AEER X A & ORTC KRB Uiz, FIRBRER
iz e ERIRTER Linosofc L pH ok b b h
Tehvotee THIZH L B, firmus HIUREWE & iz ok
RTEEE 14~21 B OMIcREEERRC/NIEL
EL, LG FAMEREZET S L 58Dl
Ut B. circulans HIEF I B ELAETH O,
F7c pH OF I A BRI Dfce ThBDT Lk,
BEEO L WBETRFRERE TS S B. firmus
A OEEERYFIR L, EEPCESNCERETSLD
ERbhS . BEED IWHIECIREIEK N EEM LA
B ORIz Eb o 7, EFRBERELINZ
WA, 30°C {7FE 21 BHETH BB Lot
—75, B. circulans OIFEFGHHY B. firmus FHJIH L
BEL EOBAIL B. circulans DNEECERL,
BEFEETC R TR Uiz, B2 X5 L, &
DI HBERER T Ay~ v 7ORRBA LN, &

vy S L OMCFEET S EV 2. L LEBEEIRD
LTSN T WO TEEM DR BEOZE LoT, ¥
BHAEROBRBRI B E S DEIARHTCH L, 2D
BE, FHLLE =Y Fvr—v v 7R TIRE
BENI o b D LETE IS,

TEM OBRBEBEIHEORTRECHEET A LD
ETFRERD, SEORBR CIIBEEEDEDTIAE
BEREEOTEY, HRBORBIIFCERIIADL
nnieotc,

= #

BEW L BRBEREN RIS PVDC 7 4 L A% {fH
L, B. firmus X0 B. circulans DEZFRER
FEELLDTOEYENE T RRY — v~ oniE
L, 30°C oER#E X v RERBRLT O TORBE,
BHEED L SRR TIL 2 ~ 4 BE»HEEN AR
By & DR IEEK 2372 % D, 14~21 B O B. firmus
NEERCHE Lic. £ L TUREERERC/ T T
L, LRWEG 7 ARBEREET S L Hcieolce —
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2) MEBANUE - KJIPET: HAUKE, 30, 1015-1021
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