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Studies on Spoilage of Fish Sausage
I. Softening of Fish Sausage

Eiichi TANIKAWA, Minoru AKIBA
and Terushige MOTOHIRO

Abstract

Three species of bacteria were isolated from softened fish sausage. One of
the bacteria (Strain A) is coccus and the other two (Strains B and C) are bacilli.
The bacteria were re-inoculated to fish sausage, in order to observe reformation
of softening and to estimate the effects of some kinds of preservatives or anti-
. biotics which might serve to prevent softening. Softening of sausage is caused
by the action of the bacteria of Strains B and C. Strains B and C are spore-
forming bacteria, and they are thermotolerant and antipreservative. Under
~ commercial scale heat processing or addition of preservatives under limit level of
law, the bacteria would not be destroyed. Considering the origin of the bacterial
sewage, garlic, pepper, allspice and onion which are used in the sausage as the
sub-material are notable. The bacterium (Strain B) is considered to exist in un-
fresh tuna meat. Although a softening caused by the bacteria would not be
prevented by addition of sorbic acid, and some fran derivatives, the outbreak of
the softening could be prevented by the use of other fran derivatives such as
“AF-2”’ and ‘“AF-5" or an antibiotic ‘‘tylosin’’. .
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BHY —t— POTRITOVTIE, B, BALY T, BERCIT AL Y OmMET
Hugs L URBAR L D OB L OTRTFHERT B0 Lt T, FOMBREC X - TEKEEO
EELSBTHD, Lhl, —SRHESTSRATEERA L LT, 1) BER (E& Lactobacillus,
Clostridium, Micrococcus B7c ¥ 0\B3R T 5), (2) BEA (Lactobacilliz &), (8) ¥ALAI( Bacillus
B), (4 Zail (Streptococcus &), 3L 1* (5) ¥ EMAL (Leuconostoc 35 L U Streptococcus &)
DEHRICHTHNDY, 205 LRAROERIZOVTE, LS, BELYI L VFESHh, %
OEERE & U THRHFERERER Bac. circulans H#BE (+0D%% Bac. pantothenticus L HFE X
his®) pEEh, COEICEAEILZ, pH OETETHRMBROERIMMEL, TTEA%LM
OB T DM & VIALE R T 2 LA E Sh T3, Lo LARRY — 2~ ¥ ofkiki
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X X B2 & # X1V, 2

Clostridium BOBRIZ L » TIERLRINDBZ 2B VY, 2B D, KA ——JiZOWT,
BALH Y OB AT TR O 3 RS U L BB\ EA THRET I L AT 5,
LctioT, ~BCBRILLE R Th, TOERBEITHENRRIDIT, ZhpofE—xhicR
BIIES DM, B TIEWRV,

FEL124H, PIERIVQTH L VRLEERLELARY —— Y ORRBE L HI 1,
HUEEE 225N BHBMECOWT, FITEERNRRML Y, ToOWRY, WRE ERY-—t
—PAOBERRE, FFEAIC X 2R/ 1LRBN O ERIRMRF O BRRE S S iIz oW TR L
7oDTC, ZIIZEFDORKELHET D,
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PHEIVQTH I VBHEXNIDDNT, PTHEEINASOLDIX, r—RAF\EEE, 5—XDOTF
RN L, BMUELEL, BEEH ) Th ARETHRLL, ETET S LASCARN
THRBECER LD THD, EHS AoansERT, M8y AMBCRBICHtLI, QB
DOBRRY —t— 3, WREES L CREAENEEE R, MLP THRCHELT, AR
DEMIZTHE L0 ELdDTHS, fihd 180g FHEOERELTH D, WMRABAERIZERLD
R (ERR) £0WT, 7~ FOREE, REHLES L ORRED 3 HCHIT, A%, pH
ERMEEETE S L CER MR L IE LR, TR &Mk \WC, Bk pHETH IV
HERMBROMIMN A LDON, FHEREREEOHMIE L XV LR b,
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LHOFHRHAY — &~ Y ORI LY 3%‘&%‘*%‘7 N3~ RBEREME A, BRERICL 246
FHe#ds LU0 Manteufel @ﬁﬁi‘%iﬂiki DB TRERTT o oo BB 87°C s L UF 55°C &
L, BEBRELATo=~ORERIZ L Y Table LIZRT X 312, PIHF/OIOL YL 2%@ ™
QIFRDODDOMLILL HE@ME R L7,

Table 1. Bacteria isolated from softened fish-sausages

Marks of Growth temp. s
isolated Type of | giore Gram | proslity Relation
strains strains stain 37°C 55°C to 0:

A Coccus - - S + - Aerobic

illi - - ‘ _ Facultatively
B Bacill + + . anaerobic
Y " + + + + + "

B, PTHREY, REis I OCEES LI S®Eh, BiEO Strain A 375 agusfatd,
ERRORET, BANCIRELY, FRMC 31°C TI BB L 565°C TIREH Ltk . 728
EDOEE Strain B 3, FREROGEET, 77 LKH, FEBETEE, BRI 37°C TRE
328, B5°C TIXBE LAV, vk Q B L YO Strain C JIZFEREROBETH 574,
Strain B L3RV, 75 4B, 1 0oEBMT, R, BRI 87°C LW 55°C TRETS
#, B5°C OFHARENRFTH B,
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3 SNERORBE

EROESRECOVTI AT~ R 7 4 4 Iz EiT BRI L L7, Strain B LU C iz
Tt 87°C T 2~3 AREROFRBEESY e O 1 Y HIZ 2~5X10%/ce DEEIZIDH L S
CEB XY, 100°C (BRAS) UTOMMIEEFT, %74 100°C M oA — 7 L—7F
TiTntze FIEDKMMEAN BEHIRKFTHAL, 37°C (THRK, BEOFERIL VALY
F Lt HBQIHE L Y OHBEE (Strain C) i2DWTix, 7 1 4> Hz7 5 X%~ (Nitrofurazone)
% 80ppm ORE (AH, HEFEBEO 16 £I1248Y) 125 X 5 IR MES L, ViEBIEAR
OIMBNRIZOCTHEE Lz, BRT Table 2 1TR7,

FAEIVPTHEL VOS®WED 5, Strain A DREL, 95°C 30 FOMMZW L TRET S

25 45 FTREET S, ik LIFREROER Strain B (3 95°C T 60 0T LAEHE
F, 100°C 80 4¥d B\ % 106°C 16 5y HI#T X 5 R T 5,

$7- QT4 L V O4yEk#E Strain C 1, WD Strain B kv d, I5ICWHBAMEIHRS, 100°C

90 4 B\ iE, 105°C 80 O MBI W2 Do 7835 Strain C X 80ppm BED 7 7 X% ¥ @+

THHRYECHAMELRL, 100°C 80 57, HB\ 3 106°C 20 ﬁ}irmﬂmﬂi&ﬁ L, 100°C

Table 2. Heat resistance of bacteria 1solated from
softened fish-sausages

Strains Heating, tomp. H"“&fiﬁs}‘)‘m" Survival

70 120 +

80 90 o+

A 90 60 +
95 30 +

" 45 —

90 120 +

95 60 +

B 100 80 -
105 15 -

70 120 +

80 90 +

90 90 +

o} 95 90 +
100 90 +

105 30 +

" 40 —

100 30 +

" 60 +

’ 00008 " 90 +
nitl?wfémﬁe) . 105 20 +
" 30 +

" 40 -
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60 5% 722 106°C 80 3T & 3 RS FRT Bo T

WIZHRY — e~ r BEBOERSCOWT 85°C, 965°C.35 X 1¢ 100°C (FMASE) O i e
BB DY — 2 — Y BORRORMIMNE L MBN LA L TRIE L-#RE Fig. 1 ITRTS, -
Zhizhig,

¢
§ 100} 4—5—-— —A—A—A—A-A 100°C
§ —x—x-—-x—x—x—x 90°C
5 sof o—-o—o—o—-o—o—-o 85°C
"': 60' Z/& Fig. 1. .Curves of heat penetration
g ‘ of fish-sausages ‘at various heating
g 0 . temperatures v
= O--+-85°C
g 20 X ¢++:90°C
& a0 100°C

ol 1 1 A A 1
0 1o 20 30 40 50 60

Processing time (min.)

(1) 85°C MMTIL, MEBRTE 25 SRIZY — & — ¥ OhLEA 84°CITEL, 50 HKRICHVT
L5 8°C Iz&T %,

(2  90°C @i, 30 4rikiz 87°C 27 %,

(8) 100°C FERR/Krhim#TIT 20 Iz 97°C iZ&T 2,

BlLEORERE D, 50 ICEBEERO MARERMNA 50 S e Thit, 85°C TIXR®E 84°C~
85°C iz #) 20 4yfH], 90°C Ti 87~90°C iz 25 4¥H, 7/ 100°C Tix 97~98°C iz#y 80 Ml
— e~V ORLEAMBENDZ LT B, Lichis THED 85°C HBH VT 90°C BT, LI
DENBEITNSOFREC L > THHERTETRIHA 54, ANDERLELVWTHET LR
BENCHBEELEL 5. BEP CLIUL, RARY—2—Y0RLEEAMMCL Y 66°C 187D
L, BREBIRALYERL, FREROBREOZVBHETIZ L2AEHTV3N, ZAHLOBKR
MHEZ N, LD Strain A XA & LTk VEVIHEMEEET A0 L Bbh D,

4 AWMROWEE

A 752%v, Z75BIVYAYYEBRICHT HRTEEME
 BHBBEITOWTHEEE LB AN TS 7 5 X ¥ (Nitrofurazone), Z 7 7> (5-Nitro-2-
furylacrylamide) 3s L UF Y A ¥ v BN T 2L RN Lz, B 8RREEEIVI—XT 41 F
VI, SRR EOBEICEME LD ERE LT 0% 7oLy ) a—- A ERALE, 0
BRECREEIANIER LS. bl ASEREYBEYER L (B 10%/cc), 37°C THE#L
7o BWB7 53 A%V L7 VORBEABRATHIF A 752y, BIVPRFT7F5XF 2 EV LY
YROBEHRITOVT LR L, 7 BHEERBICHITIERERELRT L Table 8 0L 35Th
%

ZORRZINE, BOBERITTSRAFVIINLTL, BERED 40, YAEYBINLT
3, AL EEBED 7 His\VTHREIB LI, 2277 ¥ LTid Strain A, B
12T MED 1042, Strain C TIX B BOMET L SO BEIITRRE LS, RB7F7AF L Z
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Table 3. Antibacterial activity of some additives under law on the
isolated bacteria from softened fish sausages

Furaskin (limit level, 5 ppm)

N Sppm | 10 | 25 | 50 | 75 | 100 | 150 | 200
A B + + + + + + +
B + + + + + + + +
c + + ]+ + + + + +
Z-furan (limit level, 20 ppm)
Straia——J"- | 20ppm | 25 50 (0 100 | 160 200
A + + + + + + -
B + + + + + |+ -
c + + + + - - -
Sorbic acid (limit level, 2,000 ppm)
Stramg "% | 400ppm | 800 1200 1600 2000 2400 2800
A + + + + + + +
B + + + + + + +
c + + + + + + +
Neofuraskin
Conc. of furaskin 5 ppm 10 20 30
Strains Cone. of Z-furan 20 40 80 120
A + + + +
' B + + + +
c + + + -

Neofuraskin+Sorbic acid

N limit level x2 x4 X8
' A + + + -
B + + + -
C ) + o+ + -
Note: *“‘Furaskin” ---+.- Nitrofurazone (Ueno Pharm. Co. Ltd., Japan)
“Z-furan’’ c.c-.-- 5-Nitro-2-furlyacrylamide (Ueno Pharm. Co. Ltd., Japan)

‘“Neofuraskin’’ - - -Mixed material of ‘‘Furaskin and Z-furan’ (1:4) (Uen
Pharm. Co. Ltd., Japan) ‘

77 DREBKTHHRA7 7% TL, BEBED 4 BTV TLEBEMAIREL, 66512
boT Strain C OLAREHBILEND, I EA, FAT7FRFVEVAEVBOBAKET

— % -
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i3, BREKCBETOEFRED 4 ETIERETET, 8 £ TL TREIIMESI D, WEEH
RAOBE&ELHEHER L CARBORRATIBBICI2BRYR LV 3 3ORIIAT 212 8B Ty
Vo BRNIZZAT, Strain C (X Strain A, B izl UTREMITIH . _

@ F75 B8E AF-2 3105 AF-5 SOCHHRSR S 1 0y v i B

RICHIFRIC 8BEBER I NI~ R « 74 4 Y £ I LBMREKKUOH 7 5~ RFEYEOAF-
2 [2-Furyl-8-(5-nitro-2-furyl)-acrylamide] #s L 1t AF-5 [3—Amino—6—(5’.-nitro-furyl 2-etheneyl) 1,2,
4-triazine hydrochloride] 3z 7 # Y 7 Eli Lilly & Co. 8% { u ¥ > (Tylosin lactate) oW T
BOBEEOHBEL BRI L, KRIZ Table 4 (2R T,

Table 4. Antibacterial activity of some chemicals under examination
on the isolated bacteria from softened fish sausages

AF-2

\\\\\ Cone.
Strains ™ — 1 ppm 10 20 40 60 80 100
A + + + + + + -
B + + + + + + -
c + + + ~ - - -
AF-5
T~ Cone. ‘
Strains \\ 1 ppm 10 20 40 60 60 100
A + + + + - - -
B + + + + - - -
C + =+ *. + - - —
Tylosin
Conc.
Strains 0.1ppm| 0.5 1 3 5 8 10 15 | 20
A — — _ — - — — — —_
B + - - .- - - - - -
C + + + — - - - - -_
Note: ‘“AF-2"--... 2-Furyl-8-(6-nitro-2-furyl)-acrylamide (Ueno Pharm. Co. Ltd., Japan)
© “AF-5"..... 3-Amino-6-(5"-nitro-furyl-2-etheneyl) 1,2,4-triazine hydrochloride

(Ueno Pharm. Co. Ltd., Japan)
‘“Tylosin’’- - - Tyrosin lactate (Eli Lilly & Co., U.8.A))

Table 4 {Z/R9° & 51T, AF-2 T Strain A & & U B Ti% 100 ppm, Strain C T3 40 ppm
T, %7z AF-5 Ti, B 60ppm TREVMEILSH D, Z0OHE, StrainC i3 A, B EizH
LRRETMATZ LRHEORRL AR TH 2, FLMBOT7 52XV BIVLT7 7V ICHL,
ERECECTRERLDRLRL, ZOHARY —t— I ~OFAECIVTEESAB L5 Th
%o

WiZZ 10y iz LTid, Strain A 2 0.1 ppm, B B2 0.5 ppm i23\C, %7 Strain C i3

— 100 —
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3ppm IZHVTREAMIE SRS, ZORKETIE, Strain C OF2i, A BAERIV S Ioyy
T BREMES S, W07 5 RHROBE LR, AL OHRIRNC LT D, =
DE, ZOEHEMAOHBICHT 5 ERDENMECEDLEN TV B L5 ThD, s, HHARE
DENDSHIBEL, FAEWES 1oy vit, ZERETRERLSRLELT E IR SR
Do

5 SMEMOEEER®R

LEDOZEEADO > LP THHER L YO Strain A FIV B iOWT, EERETOARY —€—
TN 2 BREERBRE T/, Bb, A, B MEOFRMEER 10°~107/cc A£HEARK) ¢85
lkg iZ#y 6cc DEETREMBE LERHY — 2~V 2BE LA, 2OREFMHL Tables \RT L5
ThoT, MEFEEB No. 1~6), A HEMB (A-1~6), B HEME (B-1~6), :XU° AB B
AEEE (A B 1~6) O£R 8 AL RO MAREDH 2\ I LHERHTHE L7,

Table 5. Preservation test for fish sausage re-inoculated with bacteria
isolated from softened fish-sausage

Heezti(r};)g te(;np. Marks of inoculation experiment-

°C) an

: H of ground meat . .

time p No-inocu- . s Strains A

(mins.) lation" Stra.ln A Strain B and B

90°C, 30 mins. | Normal pH, 6.4 No. 1 A-1 B-1 AB-1
no 60 n " No. 2 A-2 B-2 AB-2

100°C, 20 » 7 No. 8 A-3 B-3 AB-3
n 80 u " No. 4 A-4 B4 -AB-4

90°C, 30 NaOH added (pH7.5) No. 5 A-5 B-5 "AB-5
"ooonon HCI added (pH 6.0) No. 6 A-6 | B-6 A B-6

FEOBHRBPEL 2BTHTT, O 1BIH 10~12°C OEAIT, X0 1 843 30°C, 90%E
EoEREESNICITHE L, TONRT, —FMScERYEL, AR pH, ERMEEER,
ERAR, BN 3IUHBMEEK (90°C30 yOoMBIE A2 H0) O 5FEAIZOWTHEL
oo BMEREIZY - T, MRE, KEHS LOCPLEL Y SRR LERR LRROICRENER L TH
[V A

(1) 10~12°C ByEE

10~12°CRFRRIZ OV TiE, BRI OSBRI B L A BRI R T2 L 2 D, BB 2 HE S
N5 BTV TREOEER LT, WRROFFER T OWTHE L.

ZFORKE 10°C T 22 HH T TOHE T, HWHEERRUIEERBROM TIZEIHIZ S ERZ
JEPLERIBED SN o7 L LE No, 1~6 DAEBIECIIHEENAD N, 7ok 2 No.
5 OEBIZT AN Y BIRIT--RA0 0, HEsyE - pH {H (0H6.9~7.4) &, ZRTHER
RLU, Bz No. 6 OEEMO b DKL pH 1 (pH5.3~6.0) &, BUVAEERLA, T
AR RMAHRT DI LHTE, AEK BLOBMEERINC 107%/g O -5~ %R L, &
B, ZOBEOCIBEER IOHE T, SoBEEOERIZL 2EAROERIZOVTUIHELATIE
f&ﬁ‘ﬁ f:o 7

WIZT5 Higizs it 2 &R, S8 pH OET (pH5.0~6.5) HBILMAZREN, EEE

—101—
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1T 10~104, WaMENLE 10%/g BETHENRICIE No. B 07 A7 VEIMCIL D RESATERILL
THDERCTIL) SREEE S ITHEACHLEBIBETH -7z, No. 8 310U No. 4 @ 100°C
MBEREO DIZH - T, AEOHMBRERIZL VEEREAOBE, REOKY &L EH—ICR
Hdbhtz, ,

Loz pH, k;Uﬁ%ﬁﬁoEﬂl@&t% , BEEBROLOAFLEFHRLELLELRL,
ovrABﬁA&ﬁﬁ.Aﬁ&ﬁﬁxxoxﬁﬁﬁoﬁu%n%@xmu&ﬁéhrvé%oe&a
hiz, No. b ORF Bz No. 5’ DEERMCIL D) DLDid, MR LERNENT, ol
ENELRACHELBLIDICHL, Thb0bDRL AFCEXY, H OB B A HE
HERThHot. ERMELEERITZARIVT BBRICHVTLEHEARIIALHONT (2R
BLELT T~24mg%) A, B BRI RESROAREIF S0 L 8hhl,

(2) 80°C YEHR

ARBICIVTHERIAERE LTS L3z, % 16 8, 45 B L0056 HHIZI\WT,
FEHRER 217\ L 22RY, ﬁ%%%ﬁﬁkoufﬂ%btoRﬂTﬂMG(&E)k%§IGE&k%
BAREERT,

Table 6 {245 & 517,

(i) HWE® pH iz B HERBARDEL, ThizoT AB BAEMER, A HEERL IV
FEREROM L 2> THY, ZOK 10°C HEOBELARTH S,

(i) (R, FERMEEEWONT pH Loz, HUMAEEIALAY, ZoSREHED
e LTO, ThOMHEBOR--RRIEEEL L 5 Tho, o

(iii) BERFOTEHFO pH BInbAicHa, B, BIOpH 2747 V#iz#% L7z No. 5 (b
Bk No. §) ORAO L DX DENCEBHLHETT 50128 L, No. 6 OBEMORND B DI,
i VERH B D, ,

(V) %7 AREORETAS L84, No. 1 3511 No. 2 ® 99°C, 30 4445 X8 60 534m
BORFITR, FRLHEMCIBEECEREOZRIIALDLAT, F7- No. 8 311 No. 4 0
100°C (AT INM) BED DO TIE pH DETAHIED 90°C HEODOIZLLEPIB{NBR
&, AROMMERZ L ABEREERIADNS,

) b, WMOWLEAEE I DL, SRNLLIOTABL VER~NERREST, SMEN
IREARAL LT 58I, T TIEAORMAEANLVETL TR LD0Ehote, ZDE 5%
2L B L%, ABEABEBICI SV TRICEIRZ L L0, BESKILOTHE L LTHERTS
HOLEZLNI, Ll A BERBISVCTHEREFLT (I No. 5 o7 LA YVRBEDLD
WBETEELE) 00, —~ERAEERTLOLH 70T, ABENEIKMIZBERLAV- LT
ET BT LITHERL 57,

Rz, 80°C 45 HHK XU 56 BRI WTIL, £XBPEL T, ERERIZEmML, pHIZEOIZ
BETFRLEMANETEITETTAZ EBELMTH 7, BLIOHE, HEEEERO XYL
BRE R LT\, Lo T, ZORRIL, BOORESPIT CIZREL T 5 RE sl
CHATRELEZIEZID DD LEDNS,

N ERHEEORBY — 2~ Damgﬁaﬁmﬁ%zgﬁféb

C EROE X AR

No. 5 OFRF (ZA Y mu)>No 1 (90°C 80 4rfm#) > No. 6 @mubNo 2 (90°C 60 4y
F0#k) >No. 3 (100°C 20 4) >No. 4 DFF (100°C 80 4y) DIEEKA BB,

\
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Table 6. Preservation test for fish-sausage re-inoculated with strains A and B~
- which were isolated from softened fish sausage (16 days at 30°C)

- | Volatile :
I‘i?(r]l:ﬁ?f mﬂl‘? (A::i(hi'c) rH C:)my N}:lk:zmro?f Organoleptic test
ments (mg%) (mg%) tolerants :
“No. 1 18.1 202 9.91 1x10 3x10° | Normal
‘No. 2 16.8 550 6.90 2x10° | 2x10¢ "
No. 8 10.6 149 6.98 1.7x 104 3x10¢ "
No. 4 14.8 240 6.68 1x10¢ 1x10°* | Discolored
No. 5 14.5 321 7.21 1.1x10* 1x10° | Slightly softened
No. 6 | 18.0 84 | 7.8 3.2x 104 0 Normal
A-1 14.7 334 | 6.40 1.4x104 4x10° | Slightly softened
A-2 12.8 164 6.13 1.1x104 6x10° "
A-3 8.3 69 5.89 1.0x10¢ 0 Ammonia smelil
A-4 14.7 | 42 6.40 | 8.0x104 1x10° "
A-5 8.2 312 6.46 2.7x 10 2x10° | Swelled
A6 18.7 . 55 6.62 2.9x104 1x10° | Off flavor
B-1 18.7 64 | " 5.20 -| 1.5x10¢ 0 ° | Slightly softened
B-2 8.3 50 5.41 1.2x10* 2% 10° "
B-3 12.8 222 | 5.47 4.4Xx10* 3x10° "
B-4 8.5 156 5.45 2.5X 10 4x10° | Softened
B-5 15.8 475 4.82 3.2Xx10* 2x10° | Swelled
B-6 1.7 143 5.16 4.9x10 1x10* | Normal
AB-1 11.7 191 5.38 3.0x 10 1x10* | Slightly softened
AB-2 10.5 152 5.30 6.6x10* 2x10% "
AB-3 15.0 306 5.65 1.1x10° 2x 10° "
AB-4 17.8 54 5.10 4.9%x10° 0 "
AB-5 17.2 226 5.53 5.6x 10 0 Softened
AB-6 8.5 66 5.40 3.5x104 2x10° | Normal
No. & 74.2 590 6.52 1.6x108 0 Softened
A-§ 36.0 421 5.90 2.3x107 1x10® Remarkably softened
B-5 50.8 687 6.30 9.0Xx 10 1x10° | Softened
AB-¥ 84.7 | 852 6.45 5.5X 10 1x10° "

Note: No. 5’ series----pH was adjusted by NaHCO,

¥/, ERCALBER,

BeysEs > A BRASHEE> AmERS > R HOR v U %i’LF; DEBIVSh D pH D
BT L ERMEROMALIIE L, EREERIILAY ket »oBE (H\IIAR) HER
Tlagibd, FoMEPHEER CRREY ST V25, '

— 108 —
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6 HMEF:HmMIC & SWALEEEEM

FIE 4 2V TESBEOTREME LRI LS, - S5 EBURICERHLBEE LD, B08E
LB LT, KIDTILE Y HRE L e,

FHHERZNEEALS 75 2%, Z77/,*1771#/&0/wt/§0ﬁkﬁ77/ﬁ
R0 AF-2, BV AF-5, RbCHTERS Aoy v 2 EH LA,

BRIFERZY -t~V (U 130g) CEEFLTEORECAD L 5 TRMBESL, ThIZP
THE L © D4yEER Strain B 35 L 0NQ TR L ¥ @ Strain C 0 LA KB (10%/cc) # Lee
PEMRE L, XHEE L UIEEEERO DO LEY, Thbi s Lauy r—CHR, BR%
85°C 50 4y mBGRE L7, BT 80°C, BEEOEMNICIFEL, BFrZ v L THENK UL
IR 2 MR L7,

EEFOEMEL, BEP, 772XF ViR 5ppm Z 7% i3 20ppm, XV A Y R 2000 ppm
DENENEEHRFBREL L, AF-2 35100 AF-5 (375X %> LFRD 5ppm ORMEE L
FRFFT IRV EVAE VR, AF-2-523\0 AF-5 LV LE Y BORERD S DITH - Tid,
LEOEHTOBEEREICES AEAEEGE L, BRBII 1Ty iZOVTE, 15, 25 BLT 85
ppm D 8 XFZOWTEHEE Lz, #FRiT Table 7 (RE) ZRT L5 TH5B,

FORBRIZIIE, EROEX,

FHBRMBE> 7 S A% VAR L7 I VRMB> XA 752 %Y « YAV BEAB>AF-2 ¥
Foid AF-5 RMBE>AF-2+ YAV BBRB 202 AF-5. VIEYBERAR> Y 1 vy v fnE
DIFITEN D Z & HEES 1T o720 ' '

RIS HER R TIE B LU CEEED » 0Kz pH OFEHAETIC b b 1ERH:
MR CEREREOSRIE L 1275, RARETRIHO 8 HEOLOIIWT, BRIV CEE
BO—BOIDIZREDLNTDARATH T, MIEEOEGIZONTRELRREENIZERLL
Fro THUL, ERRSNZAREINA-DOTRL, EBETHIET D08 HMALLEGE, BR
RIS BRIN TN EEERO EFEC L Vb S #RLBbh 3,

Table 7 OFREBIZASND L 512 AF-2, AF-5 1079 4 o v & FREICE T 2R &M%
RiIAEF v, FROZ LIZZEEY, X0 XL -> THEEIL TS,

T SNSREOFRE

AR ORE LS AMIT 572012, PHIUQIBIZET B RN OWT, Ho8E
HOES L MBI REE L, Bib, &8 1g 28EEEAEK 9ee FIZEEHSE, BRFT
80°C 30 ﬁ:‘*@ﬁu?&kﬁ-b‘, BHE 10 EWPFEICL Y SRARSHE N 7 — ABERERITREARER
L, Strain A LT B iZD5W\TiX 87°C X4, Z7- Strain C 20T, 87°C I LU 55°C ¥
BIZIVBEL:au=—OEBRERS IVERICI VEEOEELEND. #&Ei: Table 8 (P
T3 LU Table 9 (QTE) TR,

ZhE ORERIC LU, Strain A (BRE) IXHEEREICHE VEEL, TR0 AAF, B2,
B, FOf, BIMBOBE, FLFY, =0y, A—=X, Yy Ve—, EhRF, B0 8
W, 72:!}I/l: vBY —5, RatE IOy Iy ALD: RIZHFEL,

it, LD TEEEE 25N BEIL, TEBAASFOM, -V, yli—, T
DFZWMBFICHEE Lz, 7= Strain C {20\Tit Table 9 1243 k3 Ih it —A 2 3 1
ZARZEDELPBE AR L HRIZTE R,

Table 8 351 7° 9 238 U T—RIZIBEIZ 10~10%/g, HFEHIHL 10%/g BEOWAMIEOTH
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Table 7. Preventing effects of some chemicals on the softening of fish-sausage re-inoculated with strains B and C (at 80°C)

Storage
(days) 8 days 15 days 28 days
o el | Strain B | Strain No- . | girgin B | Strain © No- Strain B | StrainC | . Ne-
Additives ) n inoculation inoculation a inoculation ,
- Swelled Swelled
.No-addition. Softened Softened Swelled Swelled Swelled Swelled Swelled (Blackened) | (Blackened)
' . Produced Produced Produced
Furaskin Softened | tyrhid juice| SWelled " turbid juice " " turbid juice "
“Z-furan Softened Normal Produced " " ” Blackened " Blackened
: ‘ | turbid juice .
Negé;ll;zslggfil— Normal " - Normal Softened Softened Softened " Blackened "
AF-2 " ” " Slightly Slightly Slightly Slightly |- Slightly Slightly
softened softened | softened softened swelled swelled
_ Slightly Produced | Softened
AF-5 " " " swelled | turbid juice | (Discolored) " " "
| _ Slightly | Slightly | Slightly
AF-2+Sorbic acid ” " " Normal Normal Normal ?g;?ﬁ':g ?gfg:?:g ?gfp.tilll:g
: smell) smell) smell)
AF-5+Sorbic acid " " " 7 " " 7 " "
Tylosin, 15 ppm " " ” " " n Normal Normal Normal
" 25 ppm n ” n ” /4 " " " "
o 35 ppm " " " " " " " " "
Remarks No differences were observed between Tylosin-group: they were edible at 34 days, but inedible at 60 days.
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Table 8. Bacterial contamination in raw or sub-materials
of fish-sausage (P-Factory)

Materials ' Number of Existence of ogx‘:?mxfs
thermotolerants
' Strain A | Strain B | Cocet Bacills.
(Raw material) '
Rock fish (Mebachi) 1.7x10* + + 2
Shark (Mejirozame) 2.5x10° + - 3
Sperm whale (Makko-kujira) 2.6x10° + - 2
Tuna (Kurokawa) 1 1.6x10 + - 3
“Oba’ (Tail part of whale) 2.5x10 - - 3
Pork fat 1.5x10 + - 1
(Sub-material) :

Sugar 1.5x10% + - 2
Salt 0 - -
Sodium succinate 1.4x10? - - 5 1
Sodium ascorbate 2.6x10° + - 5
Sodium glutamate 1.6x10° — — 2
Caleium carbonate B.5X10 + = 4
Calcium phosphate 1.0x10° — - 2
Ginger 8.2x10° + —_
Garlic 8.7x10% + + 5
Pepper 1.7x10% - + 2
Mace 1.8x10° + - 4
Onion juice 6.2x10° + + 3
Potato starch 6.0%x10° + - 1
Wheat starch 3.1x10® + - 5
Vineger 2.6x10° + - 8
Red color (New coccine) 2.1x10° + - 2
Vitamin A, D; 8.5%10° + - 5
Neofuraskin , 0 - -

BABLNBA, SALTRENORITRE 107g BEOWVIHBT UL, 078 Y RERL O
EEX L. LovL, WKHEOED LIZRZ, Strain B H2\42 C Bk 2B THBOHITE
LCRHEhR TV &Ik, BREEEFRENINEZILETHS S,

i

i

R L]

BHY ~t—SOKMEERLA-DOLY, SEOME RE 14, FRESSE 2 LamkL,
LSRR ORMIE, WM, KLOBTE, SEBINC L DI LR L O ERIFEDES
DTSRR T P12 oW TRGESEA R B R U, .

ZORKRE, LEOESBR ORI BN, EROMBRBEETIIRE L&, 7
L WS ONMEIZT FAFY, 75V B VRV AE VROSHAE IR L 258, B0
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Table 9. Bacterial contamination in raw or sub-materials
of fish-sausage (Q-Factory)

Growth temp.
Mtei oy | Nomer o | Grovh tomp.
(Raw-material)
Alaska pollack (Suketodara) 2.4x104 4X10 + -
Atka-mackerel (Hokke) 1.3x10° 1x10 + -
Rock-fish (Mebachi) 5.6x10* 2x10 + -
Sperm-whale (Makko-kujira) 5.6x10* 3x10 + -
Pork fat 1.6x10° 83x10 + -
(Sub-materials)
Coriander 6x10% 1x10° + -
Onion ’ 1.3%x10% 2x10% + -
Nutmeg 2.1x10? 0 + -
Pepper . 1.0x10? TX10° + -
Allspice 1.5x108 8x10° + +
Ham-micron 2.6x10% 0 + -
Corn starch 5.5x10% 0 + -

EEESROBERISVCTOIREEILITARTH 2, F7 7 HWED AF-2, AF-5 H5\»
BFHEHR S 1 0¥ R8N LTI EBAREENFL, LitsisT, ZhboHRRoEHI
&0, BIAhvmlEhaZ LA Ldic, ARBRCHT2RLIHNEIROYBREOS D, =
ZEHRAERRE (Strain A X U° Strain B) AIRMHICERL THELALDDOT, ThHOBO/NR
V==V EEOERIZ L VRMIBHIN D, $ATRFEMBPOFREL L T, THREN
(213F), BIVRMEFOL—N v, Ryl—, =N 21 ZAHBVRERENH LY OEFEHSE
PRCEE Shis,
T2 BESTE ORI ERN LRI OV TR ETREFTH S,
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