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Studies on the Heat Sterilization of Fish Sausage-(1)
Eiichi TANIKAWA, Misao SUWAKI and Minoru AKIBA

Abstract

Recently fish sausage is manufactured in large quantities in Japan; the produc_tion has been
one of the large enterprises.

The complete sterilization of the fish sausage at high temperature can not be done, because
resultant from heating at high temperature the sausage meat becomes fragile and loses adhesive-
ness. Therefore any processing for the preservation of fish sausage must be done in a short
period by heating at comparatively lower temperature. To prolong the preservation period,
some bacteriostatic agent is added to fish sausage meat.

In a series of studies on preservation, the present authors have investigated the complete
sterilization of fish sausage by heating.

The results obtained are as follows:

(1) In order to ascertain the origin of the contamination of fish sausage, the raw fish meat
material, submaterial (e. g., starch, sugar, salt, etc.) and the contamination of the inside of the
factory were investigated. As a result, the number of bacteria in the chopped meat before
stuffing into the case (‘‘Ryphan’’, or vinyliden chloride film, etc.) was found to be 10*~ 107/g,
in which 102 were thermotolerants which survive at the heating of 30 minutes at 85°C (Table
.

(2) Investigation of the thermotolerance of bacteria which were isolated from some decom-
- posed commercial fish sausage processed under the heating condition (85°~$0°C for 30 minutes)
was made. The bacteria isolated from the softened fish sausage were destroyed by heating at
95°C for 50 minutes, at 100°C for 40 minutes, 105°C (3 pounds pressure) for 30 minutes, 110°C
(6 pounds pressure) for 20 ~ 30 minutes, or 115°C (10 pounds pressure) for 10 minutes in the
concentration of spores of 10?/g in the fish meat (Table 4). ‘

(3) In the processing of the fish sausage, the addition of bacteriostatic agents (e. g., nitro-
frazon) shortens the time necessary for killing of the bacteria (Fig. 1).

(4) The heat-penetration curves of the center of fish sausage (dia. 3 cm, length 26.5 cm)
and fish ham (size, 4 X 4.5 X 9 cm) under the heating at various temperatures, were investi-
gated; the variation of the temperature at the centers of the sausage or ham under the heating
process was ascertained (Figs. 2 and 3).

(5) In view of the penetration of the heat into the center of fish sausage or ham, the
center may be said not to become sterile even by heating at 90°C for 60 minutes. Therefore the
cause of the decomposition of the sausage was considered to be the presence of thermotolerant
bacteria, .

(6) From the results concerning the curves of heat-penetration into fish sausage or ham
and the thermotolerance of the isolated bacteria, the adequate processing times at various
temperatures were calculated after Ball*®. According to the calculation, such a time for sausage
is 53 minutes at 105°C (3 pounds pressure) (Table 7). Next, the authors have studied the
fundamental factors concerning the higher processing temperatures.

(7) For preliminary studies of the processing by high temperature, an apparatus for
estimating the inner expansion pressure in the case of fish sausage was made (Fig. 7). By the
use of the apparatus, the relation between the processing pressure in retort and the inner
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expansion pressure of sausage was investigated. According to the results, the relation was
shown to be proportional. But the declinations of the straight lines are different according to
the kinds of sausage cases in which water is stuffed (Figs. 9 and 12).

At high temperature processing, vinyliden chloride film (e.g., ‘‘Saran’’ or ‘‘Kureharon’”) is
a suitable stuffing case, but hydrochlorized rubber film (‘‘Ryphan’”) is not, because the film-
case was bursted by the expansion pressure at the shrinkage of the film cases by the heating.

(8) At the comparatively higher temperature processing, the quality of the fish sausage
meat stuffed into ‘‘Saran’’ or ‘‘Kureharon’’ falls less than that in ‘‘Ryphan’’ even at above
100°C of the processing (Table 8).

(9) When fish meat sausage is placed in a metallic retainer, and processed even at compa-
ratively high temperatures (3 ~ 6 pounds pressure) for 60 minutes, the elasticity of the fish
sausage meat does not decrease (Tables 9 and 10). The decrease in color and flavour of fish
sausage processed at high temperature can expectably be prevented by determination of the
proper processing time.

By the results obtained, the authors have become to clarify for the complete sterilization
of fish meat sausage by heating at comparatively high temperature.
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Table 1. Bacterial contamination in a factory of fish sausage
[ Number of Number of
Colony . Colony
Sample 1 thermo- Place of sampling thermo-
i counts | “yilerants | counts tolerants
. '(Raw matarial throughout
(Raw material) manufacturing process)
Tuna (Maguro) 1.2 x 108 0 Grinder (for sausage) 6.0 x 108 0
Spear-fish (Makajiki) | 3.5 x 10° 0 Grinder (for ham) 1 1.0 x 10t 0
Rock—fish (Mebaehi) | 2.2 x 107 0 Mixer 6.0 x 103 0
Sperm‘Whalekﬁ?’i[g“)k"‘ 5.2 x 10° 0 Silent cutter 1.2 x 107 | 4.2 x 10
Squid (Surumeika) 1.2 x 104 0 Stuffer (for sausage) 1.5 x 10*| 4.0 x 107
Shark (Mejirozame) 5.2 x 105 | 4.2 x 102 7 (for ham) 4.0 x 103 0
> | (Equipments and
Shark (Ubazame) 1.6 x 104 | 4.7 x 10 Apparatus)
Pork meat (red) 5.4 x 108 0 " Dresser 1.4 x 107 | 1.2 x 10°
Lard 1.2 x 108 0 Fish cage 5.5 x 107 0
. Conveyer (for raw !
Pork oil 1.2 x 10! 0 ; material) 2.2 x 108 0
. ‘ Y i
(Sub-materials) i sausago;rfétsll&ct) 2.0 x 10° 0
Wheat starch 2.9 x 102 | 1.2 x 10 | (Water in the plant)
Corn starch 2.0 X 10°| 5.2 x 10 | Washing rZ;ter;a(tfe"rﬁaD 5.5 x 107 0
Coriander 2.6 x 107 | 1.4 x 10¢ | Well water 7.1 x 103 0
Ginger 2.1 x 10¢| 1.2 x 10® ‘ Heat sterilized water 0 0
Nutmeg 1.6 x 103 0 . Water for cooling 1.2 x 107 0
Pepper 6.4 x 103 0 (Plant)
Cayenne 2.0 x 10° | 1.1 x 100 | Floor (Raw materiale” | g o o 17 | 7.9 x 107
Curry powder 1.2 X 10°| 1.0 x 102 Floor ERef“g‘éﬁ"atl;‘ffe‘r) 6.7 x 107 | 7.6 x 10?
S Floor (Pre-refrigera— 5
Chinpi 0 0 fing chamber) | 22 X 10°] 2.2 x 10
Garlic 1.2 x 103 0 Floor (Cooking-room) | 5.5 x 108 0
Onion 5.5 x 10° 0 Floor (Making-room) 3.4 x 107 0
Miton (SPK-21) 0 0 Defrosting tank 1.2 x 107 . 0
Polygon-M 2.0 x 10° | 4.0 x 10? ‘ Silent cutter (Out-put) | 5.5 x 103 0
New coccine (Red Stuffer out-put
No. 102) 0 0 (sausage) 6.7 x 10° | 4.0 x 10°
Rose be“galﬁo(.ngs) 2.0 x 10° 0 7 out-put (ham) | 4.0 x 10° 0
Aji-no-moto (Sodium PR
glutamate) | 4+4 % 10° 0 ' Casing-board 2.4 x 10 0
Sodium succinate 0 0 i Soil around the plant | 3.2 x 10° | 4.0 X 10
Ascorbic acid 1.2 x 103 0 Hands of worker 5.5 x 107 0
Neo-flaskine 0 0
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Table 2. Bacteria isolated from the commercial fish sausage (not decomposed)

Cultural characteristics
Strains Ts%?:ir?sf Forms : Gram-stain
Agar plate ] Agar slant
. Short Opaque, smooth, Greyish white, _
A Bacilli rods irregular diffusely
. Yellowish, Yellowish,
B Cocci Spheres circular, raised diffusely *
. . Opaque, circular, White, slight
C Ditto Ditto raised diffusely +
' Greyish white, . .
D Ditto Ditto circular, gf}tl'ixtsél slight +
umbilicate y

Table 3. Thermotolerance of bacteria isolated from the commercial fish sausage (not decomposed)
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D BRY —+— SHEOHEEAN

HAE R IIRRI L & b B Y —w— S 13 r— A LA & ORI 3 mmiE £ 0Bl , r— 2
(rvomy) BROSELCEELTHY, ~RLTREOABZ RLE O TH S, r~2REICIIS
DORBEBOMWE & bhice

R L VIR PR T 2 2 L (IRAKBOBAR T L OMBMMEY 21, Thbb, HE5 % EEY
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IOIRER, RN T A IR R Y B S FAERR L, & CIREME, 85°C DB T 0~304
i, 5°CRIBTMELL , W3k, 37°CITHEEL T, WOEIEYHWE L 2o TORE, FEBEEIL, 85°C,
S5ADOMEUCI T HFRENIERT A L2 A LD, FOMBMEORBRTIT T & ¥R IDlre 7 AREIL <
774 VEBOF7 A A RTEET AL RRREL TS 7 1 v % LECH T, B F 7, Manteufel ©
FERERICBCTY, JSORBL, PAZBRL TEICRRYEL, JoRaONBRIBEIRETZO
MR FIEIERE 7" 1 A P B TI1385°C, S DMBATIER T 5 Z LA HERE Wiz, Kb AHRRTIING
HEOBEEC OV TR 2 A 0D,

2} B{b v — e— SHEOMEWE:

RICHALH & B ST 0E, SVERK TS 5 Z L08R ENLDT, ARBRTIIAR »EREIC
BRAUPNEBRECLY, 2on 2Bl THEEL, S#9CT85°C, 300 MEL L T, EEREC L vE
ZRESEROPAR B 45 & U, Manteufel DOEEIEHINC 2 W2 WIFS R S B S o710 45, RS
BTHMWEIIRE S h T, FREETIY, A—RBEADNIEEYBRL o AR THRSEL, 31
F VBRI EREL TERBLAOICFV AOERIALNT, HO 2 BREEHEOERKIC OV TREL 58
Tk 7 7 2 BMOBAFEROBETH 5 Z & 2D,

ZNTAEOER R L, BEERNERKPIC—BEEICL S L OICGEBE Ly, cToiEnt
LicBA Yy —+— B2 NE Imm OBREY 7 AFICR 5 cmDE & 10Hy, MR el L CnERE

(10lbs, 3057) L7cHEH v—e— WP, HEMERERE SR EHBICE VEALE, e B
Hllo LALT, AROFEE Y103 LU105/g1Ckh 2 X 5 IcHl{B L1 —RBRICK L 3 B5OEHA
HrRBEL N L ORHASRE 255 85°, 95°, 100°C (HEOKT) , B LUMELY b4 +H105° (3
bs JMETD , 110° (61bs MET) , 115°C (10 lbs MET) OFHEEIC IV THTEOBRIMEL, ©dl
%, MEFEFO—H % — BREEMEAARKRICRAREE LY, 20 LB 1 cc »HEE 7 1 + v
ALTI0°CHEEII L, BRIFEHOEEEZHEL 120

EBRERIBARIRT . CoOBRC I, AROIFEE 103/ D & %11, 85°C TII90FDMNET
HIERE T, 95°CTII504, 100°C T40%r, 105°C TIE304r, 110°C TLi20~304r, 1159 C TLH105r DL
TIEHET HICE S,

Table 4. Thermotolerance of the bacteria isolated ¥, WROIRTEREDL 10°/g12%%
from the softened fish sausage & 100°C Ti313055, 105°C, 4055 Td
 Timetmis.) T = ZEET, 110°C T604$ & UF115°C,
T en;;(:é)\\ 10 420 | 30 | 40 | 50 | 60 | 90 205y DA TIER L, BIRE 10%/g D
85 o+l x|+ [ + [ &  HECHLZOBMEIEATII 48
95 + + + + _ - - o2 ThO,
100 O O = A e 3 = =
105 + o+ | = - - =] = AFBNIRA Y — £ — RO
110 + | * - - - - - DINFE Y 2 BTIT 20T, Hil
115 - - - - - - - DRBIZDC TN BT 2 MA e D

oA, LI BT B LU 2 OB
RIVWL2 L 91, AR Y— e—IREPICIIAESIC RO I STET 2 Z L0850 h B,
FTibb, TRARY——YOERRELY, 1BOBEZIELULS, ZOMEE, 744 vhoi
BBV TT 5 90°C T80T OMBNC LT i 2 TEREL 100°C, 307 OMEATH < JEMT 210213
ET, TOMBEIAESISE Y 2Dk 5 ufiEnt, BBIHh T, hb—EB2oMBEr®RT2 2 88
FHENZL L, HE, BUITORMERESME (85°~90°C, 604 MY TIIEEsNT, BAPhIcBET
B LIILRRI L TH B,
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1960) Blln s A Y —&— L OFHE (1)

SHUC R LB S BEE U BRE 3 M LRSI 05T <, 7T o v BT I390° C , 105 o (S
1380°C, 105 DOIETH) TIISRAIERLTLE do

BERED 1260° C LI FIC 3513 A MEBEEORA v — t— S iEs C OREEs R s h 505, Thb
V3 EAITHEME 0588 s> T65° LI D MEABL G CIIAIEIIR O 2 0 i &, REI sl e e A
T3, Lal, REOEEROREMEORE 2 RE L ERTI380°C OB G b b Leuconostoc
B % -3 Streptococcus BB e E BB EN 20T, ThbORES MBIV TAME NP DR
O, FERLCHFELE ORI EICESSDOTERLLT, EOHTIRTHOLILILEDDLLT
By BELOEREIC BT b EROBREL, ZOMEWEIF L > T, LsD T, BHEROME
B B TR IERT 5 b0 EEANE, TR bLOMEIIBLEEIC bV THREL VEALL DD LEA
5L bHRB, Ui, fo L AIZBETII80°C, 305 DOMEAT IEEE T, APMEAL L5 L, EbIC
HEWEDB AT 52 L SIS N A5 5, THHOREEAS M L THEILT, b &b LERPFE
LT b D EEATOETALGE SICBbil 30 FHAR SHTIER v —e— SR PEBITIEH 54,
HRESHEETAILZRA TV 5,
Kﬁ,iﬁ@%ﬁmoﬁwﬁ%ﬁﬁﬁ@Mﬁﬁu,t&id,ﬁQB%ﬁ%%ﬁ®ﬂﬁE&@Eﬁﬂﬁt
. LTS LTy~ 5 Bacillus mesentericus OfEWE £ TAIL, KO ORRTIIFEIT 71 + v H100°C, 30
SOMETHIEHE TS T UH TIEH T AT L2 ATV %o

KICHTE2 0 1) TR LA, MERAEEORNES bOSNERIRET L2 b L OMEMEINE
(85°C, 5ADMEC k >T bIEMRT b, BEE™ Iz L iut, BWENOBME v —t— vt LT
Lactobacillus 1= k Y #&5EE N, +OBERMIETCOT, MEVEEBIC B 5 “RITBERILH DD ELT
BB, L OER TR O EREIRET, REOVW IR L 0 b1 U A MR ORI
4354 Leuconostoc % By~i2 Streptococcus \-JB3 % # AEMIEC & 3 b DTEERS > Bo

RISV DI 7 — £— 2 4 51385°C, 304 DB A TEAET HAZFIUREs M s i, BIER]
ORBEER L D r— AT ORA v — £ — SR, 102 BEOREEIE RIS W0 T, ARE
ERT b, M Y — e o P R O MBI T SR L T, VR L A2 ic , 85°C T 9053 DI
ﬁfu%ﬁﬁf,%TT%Q%%wHHﬂT?Mﬁ@WﬁTN<%ﬁb,%@Wﬁﬁd,%&l@ﬁﬁf&
PR Y — e o ROBEMET O AT GEED 1T 2138 Th 2 (ABOIEANE 7' A4 v HiIC
FOREBRTH AL, FORMIRY BB Yy —t— Y L VOSTHIRRL D b, HDVIEIEIE
B bEILVY) o ASEEENI L TEILERE To 50 & 5 »Icov T BB Th o ok
2, LiL, AEOIHBMOmS T, HBEL® »MLFEARL LTl T5 Bac. circulans I &
RUEETH 5,

BlEOSERLE D, B v— - oI T AMEO R BCHEIRORE T & 5 2 HIRHO LE
@w%@ﬁﬁﬁéﬂéoCﬂB@ﬁﬁ%@%ﬁﬁﬁ?%?étbnu,%@Mﬁﬁ%@ﬁﬁ.ﬁﬁ%ﬁ@ﬁ
Ey L ORBICERETHS 0, EEBLEIC I 5 RERRI, TR FOFREL Y L2
AhuE, BEEEIEE S LTS 100°CEIEE 2D, 7o AL Y —&—¥ & Y OFBER T3 105°C (31bs
OMET) TAONEIMBAL TR bR EV I T EE B0, i ARSEEYHLET SRARED
T & 3B B N — ADMREWEL & bHFEEA LTI ALY, JOMCOVTIRREICE TR
HyzaIZ kel

M MBEEECHE2BERAOREDER

Bk b IC E LT, BHEAOBEAIE ORI E D, & bIsHA S LV Y,
%%B%ﬁ%v~t—9@ﬂ%%%ﬁ79z%V%%MLt%QOEﬁEﬁ%,7ﬁz#vﬁ%m0%®
LIEEL, KD EEFOHRYE,
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1 RBRAE

PHBHFO AWMU B Y —t— OB SRS 2 X THICMEL THERN L, ZolFo—Hiz7
7 %%y BB, KEOKER9 mm OWTERAICECHED, ZORS ¥ Soms LTLOMEE
BEU, KFB7 7 22 Vv EBRMOBS bEHFRCESRL, ThbofEs290°Cogd, 35 L0108°CH
51bs ZERUE) OMIEF TRTEORRM (0~604r) MR L SAR, MBAEORFREE Y B0 TERREC
& BFKIEBTAUE LI

2 EBRERUVCER

FERREEIIE 1 BISR TS Th Do

COEERICENIT90°C B LU 108° ConEdkic v
AR VORMENT V3K, BEHEMO bDIZH
L, BRI ISBEOIER SN T & & A3HH
L Th 2,

5B % DIEBEERICH TS VORRM R &N,
IMBEE104r ¥ Tl A A B OB D2 R b1 5 4
10~403 DR TlZ, JERDOHE I > W 22 hl
B, TRNIIHEEED LR TV 3 & 9 ICmBSENS v
TUHEEHOR REFS SHIIER SN, M0
SR BV TIIEFIIERE T & 5 BB O 4.4
BIFEL, ZOHWEBEHOBENF® L0018 5
borfEbhs, LHLT, 108°CHEBROBEEICR
bid ki, ThbOBFEE b MRS &b
I REFHEIC s L U40~505BIC e B L RBIC F O
YBVTBICES, BKTE b Bacillus mycoidesd
BFCOTMBOXEE T, ZOIEREE

Fig. 1. Efficacy of nitrofrazon (‘‘Flaskin’’) BRSNS, & BRIt TR B T
to fish sausage after heat sterilization
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Utzas, g, ﬁ%ﬁf&t?m/—t—/iU@ﬁﬁﬁ@ﬁyﬁ&usmﬁb,;Oivﬁmﬁﬁﬁu
B, HOVCIEFERER L VERTZb0THS 9,

DED & 5, MBBERICECT77 A% 0L 5 uBHSEET S &, B hoELMEOIER®
BRI L3I THES, Ll tOBRFEREIR—BE TR gt RRE0+ — ¥ — % 5
U, ZTOREFREIPDBAERMO b OIS U ZhEKEV LIZBDbILE v, TSR L 1R 2 2
OBEGET T, r~ADRESIZH LB TIIH S I8, ZNEBFEBICASYET A2 LIt sh
T, CORK, FEHLYDH 5 VIIFEICORRARY L b0 L Bb S,

U UBHBHIOTMIC L Y, BEOBEEMEIERELHONZ I LRI 2 L EENTVE0 69,
BISORIAER, PIEAOBEACL ) 2ORE TSNS Z LIIEETH2 5,

IV RRY—E—SORGERER
B Y — £ — T OB 51 ABOED D HICoWTiE, REFOD, &5Vt o0 i 1 [l
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1960) Blls : ARV —e—COR (1)

FRRPOMELDH D05, ABED A I r—ADOKREEREIICL OTEHIBEND S,

EELIIAPEYBL TS L UAR Y —t— 2 OMBEERIC B 2 MEEES PRI, FEl
B Y — t— TSR REOMBMERER A L T, ReRERM 2R 2 28 me & Ui, ’

1 RBAEE

HENRA v — e~ TSI RS T CRIA SR SO T 2O, BB Som, | 516.5cm. 928132
SA 7y r—AEDDLDTH 5, BHPEBHII0%, PHEIL6BEEENT V3, r— FHEE, K
—HFOREFEL VBB EFHAL, ZORMY V—t— ORI S L, BRELL,

REBREUIMEY A FRICAK, MRNEEIE 90°C2°Cs & U 98:1°C (BRREAHMBY 360712105°
C (Vi aArHBLSEAET) &L, MBEERIIMN 6055 L Lice KBMEREOEEICIIRMEOEIE
TNZEBL T HE0FMEL 1o IMEME, RBESANC Y — v~ SHDEOBERIE 21T 00

i, 2ELLUTRALTH TEE ShtRBE s (B2) IOV THEEORRY T2, Z0b0n
PRI, 4 x4.5% 9cmTRERIINTE, 54 77 v » ¥ —AFHOLOTEBBIIZSE EhizbDThH 2,
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Fig. 2. Curve of heat penetration of fish sausage Fig. 3. Curve of heat penetration of fish ham
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®—@® B100°C heating ®—@® B 100°C heating
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ORI, B Y—&— o TR0 CMEAD & %13, IEABBIA255 T86°Cic L, LIFE359R
1386°~88°C 2 {R¥F T 5, T7:100°C OFRKP B TII254 85 T96° CI2 L, I35 fi196°~97°C
RFFT B, LB E105°CHBATIISHE (ZOBE, Vo P HS3bsEIUEICRT 2 T3 8y
FEL, ZoRL VRLEOBENIEYITOL) 12101°C 284, DIS4551131101°~105°C 2 44 2,

ERAEANATHLBR Y —t— Y DBE L YEEEAS 05D, 90° C B TR 5% O304 /4:80°~87°C,
100°C TIXRAIL { #& Y D307 RI£96°~100°C , 105°C TIiBED4072° 101°~ 104°C % 5+ 2, ¥
105°CIMBDYE, 747 7v « r—AOBHRRI A DI DI, T2, 100°CEL EOMBUC IV TIE, &
WY — =SB LA LI EREMC VB S L UREOE TR T I LWL A TH OB I LD
VTR T 5,

—343—



X Kk E R K (X, 4

DI EORRICAZ & HiC, A Y—2—212d DT, SBEELEIZE1T 590°C, 605 DIMEGRET T,
ZOHROEESST CHIBEICSSHHIEEENADITH L, CORRIRBLEOERL L —HL,. FELD
BAICIIERS. 5em CRERTI13.0cm) ORHE ¥ — t— 04, 90°CMEATII05EICH T, 0
DIREHHISS CIc# L, LIR30 EEEICEE SN B v,

BIEITRILA & 210, COBORRA Y — t— IO SERIE T3S h T S h 12 355585°C
TOOFDOMENF L THIEHL v b Db Dk b, FROBEE b b oo, 4R, v—t—
SHTHEICEVTHEEPIIEBEL TV DT, BEE L VOBRALMBEOBAICL VEREN b
DTV EBDNRS,

V BAY—t—COAERERRICONT
AEILZ 3V TR Y — t— SHOIHBWENE OB Y MEt L, AIVEICk VT, BaomEs
HEBIC BT 28y —— COBMBEEF AR L 205, ThbofiR L VESEoREmMBER o R HE
LUTHvbI3 Ball OEFEDICL DT, A Y —&— S OREMBEH > BH L T4,
IVES 2 NOBMEHEMBIT 7 v — 7 v NBHSI S E T 2B 2 R T DO T, vH¥W3 General method 2
BR] 51’%2%??’3 2o
Table 5. Lethal rate value of the thermotolerants ﬁﬁiﬁ%&j—é@ﬂﬁﬁbi’ BRI
isolated from the softened fish sausage at heating of 90°C BOCTHIRRDO S b, ERYERGE
1 IHEVEER L L T4 EREOBR{EEID
Heating temp. (°C) ’ 95 l 100 105 110 l 115 B Y — v— ok D OSmE P REL,
ROE5FC, TOHEITHT HMEE
Thermal death }
time (mins.) 50 | 40130 120 1 10 g EGERSRS & OBEIRE L1,
KB DIEBIER Tom & MENREOm( °F)

L Ozt Arrhenius OBRENC & WROBIEY & 5

HU (DA, T EHEMENRE o) (B8 250F°) (231 2 BUEHRIT, 2 13 log To & 0 L OEHEIR
DIRPOEE 2 RTRETH 5,

TROLESROFRLY log Te & 0 LOMRYRT S EH4K lkn’?‘i ) TEARBER & 2 B,

v E B 5 RoZMICETE IV TE 5 7290° C MEBADIG & D
iR (B2EsR 2HET 5, ThbbityicY

1;33\ eSO (F) %, Bl SRS () T e
60 Bo COBIDHMIC, Wy BTy BERLAr—1LT
woF o MIPEO BRI S & 9, B0 = BT MBBUER 7 & >
& L No THESROBRIET VW TRIEBIEHBYE<, JO5s
g2 ok . \o 95°C (203°F) LI T MG ERERN L 4 MO HBIR L Y
N KRt 5 2 L aiska,
5Tr) WU VN N N T B RIC 2! B EOBRRRIOME T & D7 b D % MEAE IE 2 {H
30 90 100 110 (Lethal rate value) & L, F&oD x? EiZE <,
0 (°C) ZOBSEICHT, D S IBBERIO S L D B\ y

Fig. 4. Relation between log T and 9 T, BRI L O YRS T OEE V2 BRI
M E L TAHRO ISR & O EY KD B, TOK
K& D, B BB~ 25O i LOMBBIERMIi 2 KD 2, CHICL VBRI Y —t— %5 2BEFICE
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Lethal rate value (<102 VTR L 1233 B OB ERIC 31T 3
26 105252 1.5 1.25 1 .75( " MEOBFEARM s H LN 5,
g o A IENAD S T THEBUTRET X 21C, MM
% 200] L T BEGERAY , B RA Y —— D
R s e BB % & D, BABOE R i
; 160 o ? O-E: (Lethality curve) #Ei<, ZDH4, Bl
;:); 120 | 34 ' FEDr-yORER % KT EMEEE F T,
= i il Y — 2 — S ONIEER A 604 TIHRET
GoB0F b b ey RTEDICMEBEEIRERE Lk
§ 0 20 40 60 0 40 8 120 160 BELBRNZ LRWALLTHEH D, B
Heating time (mins.) Heating time (mins.) 6 NOBIEEM D, Y—t— LR
Fig. 5. Adequate processing time of fish sausage in B & RO #9 50 5 DERIC v Tid
the processing at 90°C —EOM Y BT 5,
C OMBETERHAR T ORI SMEOBIE B L, B
220 General method T, EEMBC T 2 HEOBIERE
g 00IF ALER L OBBRIIAK THRD S5,
f A= JLAt=KS-eoeeevnene-n (2
E 0.005LF (103 mins) BL (2) RAPLGEMBREEC 1 2 MO BIERA T
= D & S ICHEO MEMIER OB TH 5, * 7= SiaiuE
ki DHIEHMHHO T O 5 EH (cm?, KIEHTH 2,
o L 0 L 8'0 1‘20 ZsTHL, L=1%m (cm) TRL, K dHs 1emT
. . . HBEEIrZvOREY LD L (2) RIRATEHRDEN
Heating time (mins.) 5,
Fig. 6. Lethality curve of bacteria A=S. r‘;jz .................. @

isolated from softened fish sausage
IOHEHEA=1ThHHI LEIPEEPETREZ {fTbhizZ
LR EWT 5, HuC I OBUERMRO TOERS & &SI 77 = 21— % —THIEL, MEOIJEE A
vk, A=11275E 5 w BT RDIE, BRI LT MBI 5 2 Lok s,
V¥ ERRO0° CIMEAD IS4 O MBELERM & BOERA L OBBRE R T L RDBE RIIAT & 21l b,
COEERE Y, 90°CMBDEEISIIIBH BV TEIER (A3 1 &, JOREITEENTEIC
fTon s Z Lilkd, :
Table 6. Relation between the lethality (A) of bacteria and

the heating time 57 F1213100°C 35 £ UF105°
= - = C GlbsMETOMEDIFAEIZD
Processing L S| fs A R i
time (mins.) . W TRTERRICETEL L R R % O
10 0.00637 0 RUT. THbbH 100°C T
15 0.00870 3.77 3.77 0.037 6347, 105°C Tiidd45r OEE K
20 0.00982 4.63 8.40 0.084 ExEL, Zhic Lang® Oz
25 0.01009 4.98 13.38 0.134 > 4o 2095 B NEF 5 & 90°
30 0.01019 5.08 18.46 0.185 C 112457, 100°C T13765r,
35 0.01041 5.15 23.61 0.236 105°C (31bS) CLE539r & 75 5
60 0.01135 5.62 50.77 0.508 °
: : : : : ks, FPI~ A0 MEE AR
103.4 100.00 1.000

WOV TIEZ SRR ELTHE
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Table 7. Adequate processing time of fish sausage A Y — t— O BT b A A

7 Processing temp. (°C) 90 100 | 105 (3 Ibs press.) DBUFNE & LTEALNLD S 1‘9‘,
MEIVOSE 3 MO ARMEEERET

Adequate processing Hme | 103 | 63 “ VT, MR E SRR & FOE L
satty processing time THB &, 90°C MBDBAIZIE 151
(mins,) | 124 ‘% 53 4, 100°C 35 & UF105° C IMBDBEIS

i, v—e—CoEE LR ERE
N6 B LUy LHE SN CEREYEALD -

BERD & 5 1HEI 5132, B Y — t— S OREEREIC DV T, ERESHEHOMEMI BV TF 5100°C
EOSMITIAS L2 HTH Y, LLHHFD ¥ ARYERL LR Y — e—SiucEn TRER OB
amMﬁsz@ﬁiﬁM%%ﬁmbrwéﬁa,Lﬁ%7§uﬁ6ntﬁ%ﬁﬁmﬁﬁﬁmaLT%LT
RUL LD THBPEPICOVTIE, BPSBRORBHARN L ETAILERIE TR, Lo L, B
S BEGEE UT 105°C (31bs MET) 600BEOBREFBMA B EFENL 1LY, TOREOR
BRI SRV TRSICER SN BAHETH S 5,

VI RRY—e—OMMBRERE & RN & ORFE
mﬁﬂukwfﬁﬁbtiﬁu,ﬁmv~t~;¢©ﬁ%ﬂﬁ%%éuﬁﬁf6kwuu,ﬁ%mmﬁﬁ
RS & LT60 2% & Fiud, 100°CHTORETHECRIHEET 52 L LB50T, 100°CELE
DEBHRESBEL 5,

L LIVEOIMEEAERT bEER S s &k 912, MBMEE05100°CELEic ke 5 L Bao BT HHERIC b
U ETFL, BCBROBADET, BRsLUEIORE, EROWML & OBEEsEHDN S, L
LonBs, @Hr—AORBECEoTE, TRIEREETHBIOREEIHIILERBRL O
T, ARBC BT, IEEERE & AEOBRYRET 5 L3, WIS — AR MO SELC
Rz EEy LU RFELI,

1 REBAE

%ﬁm7~t—§1%ukw1%§éntﬁéﬁ%%9477V,%9v,?V»kaiUnffv”
2D r— AFR U0 Br— AOBEBIIH—EENL bOYATT 5 Z L st ons, 51477
VIIEE 3om, B E0.04 mm, 7L~ v 3ERE3.5cm, B E0.04 mm, ~A ¥y 7 2 iEE5.5cm, B&
0.04mm® D E AL 120

FoHR, RERBEOR 8134 € v 7 ALBNIHRA L AL <16.5cme L, ~1 €y 7 ADHI2emE Lico

Lﬁ@§%£v~z?,%n%n9WC,wM(%%m¢),m50u1%%(3ms®mﬁvr»rm)~
TMﬁb,m%ﬁﬁui%ukﬁbm%%#&ﬁb<ﬁﬁﬁ&btom%ﬁﬁﬁ,%%(ﬂmﬁ)b,94
7 7 v TLEBRE U 247V, 0 24 BERASRICHEE:, £ OABOEMETRIFIL L, JnALDD IV
L OOERICRS & 51, MEMROBAMIT MBS TIE s EHCR T LoBbr T
WAL bLTHb,

1t BARBIC AV Y —2— 2 L 2 FUEAIC X BTHME (54 7 7 v« r— 235, 90°C, 455FM
BBE) 12DV T h, TOEAMEYRL, ML L,

ﬁﬁﬁOﬂEM,&KB“%EKBmmUuixamofﬁnionome%&ﬁ%oﬁ&fu,—%@
BB GRERBRTI20.7cm) ¥ BT 377 v y—0, BEAFRPCHEEDL vV —t— S OKPRE T BHT
HICET AEERYRY, THEREERE (Breaking strength) & LTV 5, FHL bBEHEII I NICK
botre FROBBOT I Y S »—0AEFRINLT, KYCTHEY 2emD 7 F RO T 7 v P x— AD
B ERE TR L mm, EE & V01 em T 0.5 em) (IR VA, O v —&— ORI ¥ BN
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LTHEHE 2 L EofERY RS, TH2EYICHWTE (Cutting strength) - L TEbUL, KicEKk
LOFETE, 1lcmDBE BT 5 Y —e— PR F—F»b8lE15 L EDA 7Y v rFRUIH > 213 HE
+2 D TINYBNES (Breaking stress, BN g/em? L LTEDL TV 3, BEL L Ih L FED
WEETOI, TRIRLOFETH, VDY 5 KGR AREERIC L 2188 YV AE (Angle of twish ¥
FUBIEHEND T TOMRE (Breaking strain, AN mm) 2WES S DT, Iiiiklem (1) x
0.8cm (BE) x3.0cm (RE) OBFRO v—e— YR 2EFOHY ~ S ICEEL TR 21701,

ZRMERROGIR Y V—e—CBEH» DYV & 5 & 211, FABRIELT, TOUNEFRAD 5L
WEFL E2T~TRL & 2ICH—L TiTo,.

2 EBRERIVICER

EREFLIFESRIRTI TH 3,

Table 8. Relation between the elasticities of fish sausages in several kinds of cases and
their heating temperatures Cheating time, 45 mins.)

Processing | Breaking | Cutting Breaking | Angle of | Breaking E Remarks
Cases temp. strength | strength stress twist strain (Size of case
&) @ @ (g/cm?) (mm) used)
90 162 54 280 210° | 16 |Dia. 3.5 cm
‘‘Kureharon'’ 100 88 28 140 190° 10 Length 16.5 cm
° Thickness
105 88 19 140 140 10 0.04 mm
90 154 50 160 180° 10 D. 3.0 cm
‘‘Saran’’ 100 149 38 160 180° 10 L. 16.5 cm
105 20 3 80 120° 5 Th. 0.065 mm
90 94 21 180 . 180° 10 D. 5.5cm
“Hydix"’ 100 71 0 140 120° 5 L. 12cm
105 70 0 140 110° 5 Th. 0.04 mm
90 130 14 100 150° 8 D. 3.0cm
‘‘Ryphan”’ 100 24 2 0 140° 8 L. 16.5 cm
105 0 0 0 90° 8 Th. 0.04 mm
Control: .
o at| 9 108 14 140 160° 9 Ditto
sausage)

CORRIZLEBL, F4 77+ F—AREDHNZRS & H1290°C, 855 RIOMEBTIINHOT BRI L
BL, T0oRBOCE I ZEDTHIIEEIAEY {, SERIRSOMEZET S5, 100°CMETIE
BT L <BO LESTEE 0 D, BRIC105° CIMBTIIBINGRE , YISRE b & UBIGH4 &,
Ak VERICKR B, TNIEEMRNC L Y r— 2 ROBAEKSIIEL, T EBENSIC
T )

F4 7y vEND r— 22k T, MENEE2100°C Bl EICEVTiE, @RENC A T0° CMBDIG A
U, FHBESELL, BRoBMMsETT28AsRLNES, LrL, ¥y, ZUurmy e r—
AREDDDTIE, FA4 77y + r—RABOLDIZHLNTIFE OB LV RBEDETIZA LD LK, BRI
2V ~w DO LOTIZI00°C MIER L 105° C MBS & T3 ORI L T, 154 77 vED
LD LA—HEE, H—AEETH2 L5033 vEOLOTIE, WL CMEATD, ZOBBOB M
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t#,béwu%nxU%>;wﬁ£©%@%%?ﬁ?uf§&w;5nﬁbnéo&$A4fy&z%©
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V=FLU ) HBNEFA 77y (EB=R) r—RIEHD DL D b, MEEED FRIC L 5 REOET
BPEH, TG zv vy, 43Sy REDHFIBAG A€y 272, 47 7 ILLKENT L, 12
FESReA~A €y 22, 747 7 VIZHOENIPE D, HEESKESVE—RYRTI LD R ELVELT,
r— AHROBRBEOIZRICRL, v v v B It rn s, HEOER Y RTIEICLBb0LE
b s,

DI LEY, BRY—t—2 O r— 2RO ORI IIHIL THET 3 2 213, MEVEOREDET
R U TRV rER T3 2 &5 5,

8 FARERCE VT, BROBIHCHR 2B VTRI Lz, BIR, BL a3, 20 BgaEs
100°CizB B L, 2 VOBEEDHZCIIBRZBELIEBH LN, Lil, 2L vy, $350RED
e AZEED D DT, MBI RBOBANES, 547 7 v H AT r— 2D b OIS URET
HOIbDIZH T, ZOBER, BERIEFICLBEEEINTHY, I0LIRLAHNTE r—ADHE
R L ABLEOENHL D LEBDN S,

VII &Y —t—COBERREEICIH 5 PSKE

VRO TR L L S ICER Y — e~ ORRE ¥ 7T 55101, 100°CH LoBERERC L 3
BB 03 AHT, < b 31bs (105°C) TEOFREOBRERIEOTONS Z L #528F Ly, L LVIEIC
BWTHIZE I, 100°CYHEOBERHEICE DL, V—k—2 « r—ANONSIEC L D A
HEORICE D »—AOREIC Lo CIBdE% 22 L, HomEABEEL, FLomR, B0 E%LEn
TZDREBMETFT 3,

EHEDIL, COEERE TS T r—
ARCRET B NEHIREY, HEEROE

P o Rt “a BEHIOIZH B E S ICERROEAIL Y
ﬁi ’ HEL &5 b MBRE T, r— 208k
fu—y P HSAHOIBL BRI T &5 B2 12,
o b fles TZItEVT, ITEERETICHT S
Do P PSR EEOISE B 17 I 30 5 MR
' SNNT )
T % : ' b B Ao & Uiz,
et e L 1 = ZRICKE TR LB A DR
Fig. 7. An apparafus to estimate inner expansion E

pressure in a case of fish sausage

) RBAHE

P,Q ---"Metal ring for setting of sausage case D NEIgEEsERE
R Metallic liner EFPMERELT, = =@Or—2
-8 .-+ Metallic retainer - . e o
T - Sausage case RkEzHAL, BEMSLITOLHED
A .- Setting position of retainer THEAES) & PIIZE & DBBERIZ DV TR
a --- Gauge for retort L
b --- Gauge for sausage case Vo
¢ - Safety valve WEEORBII B TRIRT & 5k
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BOte AU, BERKOFIC D, T, BEO YV —— o BIRILRIESEEIN T Y, BRI,
N DELI L EFEA L L TH S,

2) =Rk

r—R3, 4 7rv, Zvavy, BLU MKy 72O 3EEE L, M B 3IcmD b D L AEHKS
I U TEINIIERL T 5ok, E&idv b L r O~FEEE 10 em 1IZBBE Lz,
EROBETERMKETIR L — X?ﬁﬁﬁ2~Hmy$ﬁﬁm@mﬁﬁﬁf—ﬁﬁﬁmﬁmﬁb
BV AP EAL Y —e—Y s r—ANEL ZRIEL 20
(2) RBERLVICER

= 0—0—0"0— 00

e ROFEEL, 7V rwy e r—ATKERKL T, 5lbs
i MEFCHRAL B a ORRETT, TORRICL,
/ _ Vb oL b RN IR 205 TEEME S Ibsic L, v —

B ’ =YD r— ANEIIRIB0THEIC 4.31bs 33U, L7055
- FCOMRATIREVOEABEG L LN, HWEDEH

Pressure (lbs/inch?)
S = N W e L
)

s % '45' & '83’ HHTHAI AR Y RUTEB(ELE, ThobbI0Es
o o WKV r A Y BAD r— ANEOERERL, TOENE
Proeessing time (mins.) 13.0.7 Ibs THNER 3047 LIBSIC 35V Thd, CDEFERINE & A

Fig. 8. Variation in the pressures in
a Kureharon case of fish sausage during
heat processing of 5 lbs pressure (stuffed
with water)

O—O Pressure in retort

®—@® Inner press. in Kureharon case
AL, Tk O HBIRIE MO MG
DFEIZB VT HERETH D125, Bz
— AR ES B OB oN T, Bk

—
[N}
¥

N
(g

%

Press. in cases (Ibs/inch%)
Qo
 —
Q ’9\’.
[+)

BHBB A LI, I F A 77y e 7 —AD 0 4 8 12 16

AT, EMED ¥ — 2 OBHETEE S Ly . Heating press. in retort (Ibs/inch?)

£ TLEROBRRHEE LT VHEATRT .. Fig. 9. Relation between heating pressures and
ROBIRIIFr—AlOTHELN M inner pressures in cases of fish sausage

E X —x  Kureharon

o 7 —

MEﬁ?fbavr»rEﬁav AREE ®_® Ryphun

OBRT RT, I, MBBRIREE30~407r O—0O Hydix
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BB TG r — ARNESRE L £ ORI BT A BURBEL VERENL LD TH 5,

CORRETIE, MEESH 15 bs/ AN £ T1, r—AOBEIHDLT, v b N> 7 — 2 HED
BIROSREN, B, r—2NELMAES L OBERL, BEFBFRTRDEN S, LoUT, 2v~mv
5477y Eid, HEELLEREREY R, ~f €y 7 AT SHIE UL TR r— ARER T
T ,

BRIV Ly EAEy—ARELOEYMEEA (VA PED ISHLT7wy FLAEBDOT, O
Nk Y IEE S 2~151bs OFERIC BV THATAIZOoN T, VLV FEAHL y—ARELOE L T LB
TAY, rvoavwy b4 7rvid, 0~21bs ORERAHEGEAZEL RTOICHL, ~1 €y 2 A120.5~
51bs DAEVENERRLTEET LI LA,

ZOEIARBROBERTIE, VIANEID>TY—AN

. T ° EOBFEyERENS, ZOBRICOWTE, r—AHK
? 77/ DOEFERINEE F 12 7 — A ROKD BE & MPGRIEE £ O
o § ir . B0 7 — 2 RO LRSI % & 25l S5,
£ g5 ;/ r—AROKOBE L, U bt HOBRRIRE L oBC
2 §3~ o SvTi, SEORBRTIE, BICAETRITO R,
28 / 18, Fmem e DA RS ) 7 —F— D
; g0/ co SHAMMOMEDT ETHHEOT, b SEREORES:
= < CTustdn - <oy ;
5 E o %z‘%{xx ibrv§{$ﬂnmvo gﬁﬁuszu,ﬁﬁﬂﬁo
3 %ar <% Hisk2 & S CHEBHYBRL THE, BRALTHR,
A x}y' Fh, r—ARASLVEAY— B SER RO R
(Ye dUSN N N O N I | SRERr—ANECHETIZLDORENT LIIHEIT
o 4 8 12 16 yor, BRI MRS SIS (TS E NIRTR
Heating press. in retort (lbs/inch?) Ufedts, L LEEICTAZ L3RETH- 1o Lo LEE

g R e oo e poaine &, WEONBENORRI BT, ENF—v 3T
resst .
gressures and inner pressures in cases of DHEROZRIRL VIV FET 500, JORICE

fish sausage WTHEIIFLTH S H,
—e ggﬁfm ‘ C EELIBIND A BORICRENS LIS r—2
O—0 Hydix ' OREICL 2T, VA VESHEY—ANE L OBRICE

BOHAIEERLY, r—AHEKD D OB T 2 HEHMES
VAL FENST—ARELVOIBRICBET 3 LORIRECDIDLEER S, MIRLLL I, V—t
— e r— R EAMUDOEER Y — A L ORICHE T 1 mm, EE TR 5 mmOBELERL TAME ¥ IToL20
TH30b, MBBCENTr—ASREPERFET A LI3HrTHS I L, MBS HT
r—RREOBEN ANl Lo b, —HEREL LY — AEEO ERICHED T2 OBy Y
b E L e 2 b, MBI BCTE VLA r—ABBH L T2 L b 9 28R 5, Tihbb
BIED r — ADEROEL» 21D, zv vy WBIZIIZBRIRI D8, BE52 L HORZ5- )
LU 477y (BERZ, BERBKCBHD T, ~f ¥y 72 (2RI TE 35BS LUES
KW E DELO ) BRI TH D1 B 9,10ICHDT, 2V wy kiU 74 7 7 v oSS
(R URIL & 5 2BifERL, Bo~d €y 2 AL, @RECEC Yy —ARER R LD & bBI=F
DBREEDBERL TV 5 b DL BN b, Kk, TOMIr— AR BT 2BAOEBM: ERBSH, &
O SERESE, IR E LHERL T VBRI AT TH 5, :

2 H=ZAICY—t—SRBEERLIBEONRERE

—350—



1960) i : BAR Y —t—LOBE (1)

1) RBFHE
AR FUFBRICE D r— A Y — e~ VBH Y TRE LU CHBEFICOVTREI LI, R —RiE54 7
v 18EL, MBENL 2~ 8lbs/EHN, MBBFENI60 & Lize s V—e— S ERA 554,
PEET 2 BTG MBEZEBICE Y F— S ~OMERICE SN 3 LBkl LHLE
iz 2z EF L CEFRA~OERIIA DN LD 27,

- 6 (2) RBEFRIICEER
o5 _o-ox 41bs EADH & OEEBRGIE BURIRT o MELP)
SE4 g e— oz 8 KBOTIE V== « r—AOREHV + A+ ES
2z | /e £ 0 bk E R AL T B 0 BES bR
g E.»; 2 "/ L, ICRUEBIC R TR REOBRIC O THIR Y — A
gg P | L 1 HERETL, DvZidv v A P ENE D SRELE
g8 0 2 40 60 3o TOL > HEFEIMBAEASHKT B LBIKS D
Processing time (mins.) N YAV A YFAHET—ARELDOEITR
Fig. 11. Variations in the inner pressures RPEL B,
of Ryphm case of fish sausage during heat.pro— BI2NIIIAESA (VA Y B Lr—AREE
coming a4 b prsee Gl i VSl g kiAo IR
@®—@® Pressusre in retort EbaEns, LrURBBHIIy—AREELV L
O—O Inner pressure in 2 Ryphan case EHE SRS EOSEREYRL, ABIv A

FEASBEICELL L&, CRIIMEG0SEI Y
AEERRY LD TH b, INLVHLIL L
512, MBI BV T A B OSERO AN
»HY, Tibb, r—ARNE>V A ESIOBFREY
HERET 508, MEBESROBBIC DN THIR Y — A NE
BETL, 6095k TIEBHEOTACH THRD &
v ratrE>r—AREOBRICHET 2, Lol

10}

4 A, CHBIIIIFAMLBERCDY, v—AREE
= Vb B E OEINMEVESIOBIMC b LTI
9 0.4~0.61bs D—BEX RUKES KV & EIZH
= JIFE s v A F o A% v FOREEICOWT LS EE
VA R W TN SN NN NN N MU N | LERESEY —BIC LSS, BAE>VIAVE

Inner press. in case of sausage (lbs/inch?)
[=2]
T

0 2 4 6 8 10 omEwyRL, B0% OENEIMEAESIORAICH
Heating press. in retort (lbs/inch?) LEBEshy, 1Is—EBD10bsEYRT I LT AL
Fig. 12. Relation between heating pressures 2, FPROBRLINLFEHFETH S, 1o V—&—

and inner pressures in Ryphan cases of fish DEATFDOENE/NEL, EROERICADL LD

Sca)lﬁaée A, After the heating pressure attained = ﬂuﬁﬁ*@’r—xﬂ@}ij}g‘éﬁ%%@&:ln >
to constant EHEAENE r—ARELE s BEYRT LEAD
o0 C, Aftgr sterilizati?n of 60 mipptqs I bisES, RBMBNMEICIBVT Iy —ARESY
""""" B’&ﬂﬁ?ﬁﬁﬁﬂiﬁ?ﬁi?ﬁﬁ P ENE WRAT SERO—D L LT, S
heating pressure) DEBEBROEESHITENETHS 5, L LTE

OBy —AREDETT A0, »—AHBEOBEYEEDOBENCL 5 bDTIERDE2S S b,
LEORIzas k52, RRY—t—COBEREICEVT, r—ARECRET 5 E/NIMEEA L
KEHREF, BEE - EHEORICE B & O R KL ABRENTRT I L3 Ev, TOERLELTY—ADH
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BMESA X CHELTVA DL BON 26, TOMEICOVWTRNT S Lidfi«REETH 5o

3 BMEOARELICOWT

BIEVICR W TREFLI L 2, BAY— %~ #100°CELEDOBEY + 4 P HTH J%B’Jkﬁﬁﬁf"f%
L X IFORBHSELEL CIEIET 2, BCF A 77y« T — A WD b DI FHEDETHIITT U 272D
T 205, SEORBROL 510 v—t—CHBE R FIRUL r — A v &BEBOR (ERY 7 —F) OPICA
N, ZONEC kAR Y IIE L TMB L - a121d, 2 OREDMEbs /s <, HOEROER, BRO
B b EPnel LSBCEE SN, ‘JWJ%9%%&17&%’5&@%%%]&:%»~Tﬁﬁ®ﬁn¥&é§{¢ﬁrfﬂn
B Y — b— S OB NE Y VIERE O kb L UBHIC L VRRLL HbDThH3, FEFRPRRMIT
VIZI bW TEBLONbDTH S0 Y —— SHFOEFEEIEREI L,

Table 9. The elasticity of fish sausage in Ryphan case after the heat sterilization
in retainer (1)

. Pressure Processing Breaking Breaking Breaking
f:{o?l?itiltrign in retort time strength strain Artlggvliestof stress
(Ibs/inch?) (mins.) () | (mm) (g/cm2)
{ 25 | % | 105~110 1o | 180° | 160
1 3 20 90 9 140° } 260
High ‘ 3 30 120 14 160° | 160
3 60 115 13 170° ; 80
temperature 5 60 9 9 160° r 20
processing | 5 90 115~120 12 220° i 100
Cin retainer) 7.5 60 45 10 150° 100
7.5 90 52 14 160° 0
10 .30 45 7 150° 20
10 | 60 30 9 190° 0
R%p%no"c)! 45 108 9 160° 140
Control 3 45 0 8 90° 0
(Non-retainer) | o oporon ‘
45 88 10 140° \ 140

C ORI LTER Y 7 — AR T BERE SN LGEICECT 3 B OB RIS o TREERAR
¥ (Breaking strength) i & (FEMiis/) (Breaking stress) e B EIRIET L, AEOELT AEEs A D
N2, L L101bs MBAD HDICH VT EARED 3 (717 7+ r— A JEAD b DITE UBERY
b, T EEEIC LA D LD Th O, R 3bs MADLOTIE, KRR Y 7 — —F—IC AN TS
L1 b O0K oL BN (RESNTH Y, RED 90°C MO b OO THE LHEEL T HAR
BT H Dl BB SNHILE 7V my « r—ACHEBIARRT, T3 3IbsHEY P
R TEBMICR SN bDTH A bHID LT, TObOOBINEN LRH Y F—F—IZANTRUE
HFETHBREN A 77 e REEHD LD L EEDHEYRTIETH Do CDPED IV Yy o T
—ZIEE3.5cm DIDTFA 77« ¥—A 3 3cm®D bDTH I bEBED A BV TE D DOMHEE
B so kL Bbh, SBEREYETSN, Lol zvany « r—ARHERC SEDOBHEN L, BERAIDSK
B TEERBAOr—R L LTHEL TV 3D LEDN S,

BLEORRL Y, fAY—t—I OMBIEELEBEHO r— A %U\bfﬂu#?mﬁﬁéﬁhEOEEﬁ
BcRLTh, k< ZDREERETHI LY SPHLHPTh S,
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PLYER LS BEENZOT, AEBRTI, 70 #Hyr— 2 EHMEL TEANLERYIT O L
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ROBIBUZITTEI BT VFRD Y 7 — 5 —
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—Y e r—RA B ANTEEERAL Thiz, ZORBR
BT YV— =L e 5—RX LTV F e VF—F
— L DORSEE U & O oRETIERETET,
V—t— e r— AR b AREICLIH
BE ok, KBBRTIISA 77y « Y—AFEDDLDEHV, V—— I FAHFRED r—ADER 3.1
emiZFL, TV % VF—r+—DHFEIE3.3em L LI, COBREDTY &« r—ATI310 Ibs INFERED
BAIE, V—e—COWRERBICL VBT Lm0k, 8lbsE TOMEREIITEETH 5,
MRS 3~7.5 lbs, MEARFRNI30~607y & Lico MEMETH, RANLHEEEELT, 79+
F—F—ZBA LR T > AR LRI oo BT RS, VIEREOFEIC L Y 2o /e e HE
Lo

s, BEIVOBSCL Y v—— PO BN 2 RB L bOY 7V # « V7 —F+—AICEED (
I DBEEBOA S FEOSMABEEBORLE U THRAL LD , ¥—t— IdubiRE OMEEEh ozl
R,

Fig. 13. A retainer for processing of
fish sausage

Table 10. The elasticity of fish sausage in Ryphan case after the heat sterilization
in retainer (2)

Heating Heating Breaking Angle of Breaking Breaking
pressure time . strength strain stress
(Ibs/inch?) (mins.) €3] twist (mm) (g/cm?)
3 30 100~125 200° f 10 140
3 45 100~105 180° | 8 80
5 65 | 140~180 e | 12 140
7.5 30 110~120 15° | 10 100
7.5 60 | 120~130 120° 10 102
Control : l
0 (90°C) | 45 108 | 160° 9 140
3 ‘ 45 \ 0 ' 90° 8 0
(Non-retainer) f } \‘

2 EBER

AL OB EDH B EE R BI0RIRT I Th B, CORRICHVTHHL LR L 512, 3 ~7.51bs
EOMETIZ, ANORE S BREOH AR, HOMREIROMERTH 2 THHEK (90°CME) &
WL TH, 20OREEMECEEI ALK, U UEEERNCIE, 51bs B EOREREIAEDIRD
BEPIFLLT2 0L Bon, BLTRRTH DI,
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Fig. 14. Variation of the temperatures H3HOHPFH LB,
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