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Studies on Complete Utilization of Squid

(Ommastrephes sloant pacificus) (XX)
Manufacture of smoked squid meat (2)

Eiichi TANiKAWA, Minoru AKIBA and Terushige MOTOHIRO

Abstract

Two series of studies were carried out on (I) contamination by mold and
bacteria in smoked squid manufacturing factories and (II) preventive method for
the growth of molds on the smoked squid produect.

The surface of the sliced smoked squid product is contaminated by the spores
of molds ranging in number from 10 to 10? per 1g.

Among the preservatives used, sorbic acid and its sodium or potassium salts
with propylene glycol are most effective in preventing the growth of mold on the
smoked squid product.
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Fig. I-1. Numbers of spores of molds or bacteria in the rooms of the plant
(numbers/em?, hr.) (1 #EMTHEADH CIEFI L UHHBEOE T,
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Table I-1.

Numbers of spores of molds or bacteria in the plant manufacturing smoked squid (numbers/cm?, hr)

(1 A BUTIRZBT 5 7 CRPLICHEOZAE T, ¥ /lem?, 1 )

Factories (T4) A B c D* | E* | F* | ¢* | H* Total average (RS2
Microorganisms Molds |Bacteria| Molds| Bacteria| Molds! B Molds| Molds| Molds| Molds| Molds
olds |Bacteria| Molds Bacteria] Molds| Bacteria| Molds| Molds| Molds| Molds| Mo . .

Process (r€) | G (6] G | ©)| G (7 )7 (5 ©)|(5 ©)|( &) Molds (7€) | Bacteria (RIED)
(in room)(TLER)

. . 1.9 (Except
Treating of raw squid |1.9/em®, 55 | 31| 393 |(110)| 5.5 | 1.5| 5.2 0.9 0.4| 0.5| C factory) 16.4

Gkt hr. (Cipks)
2.7 (Except 33 (Except
Boiling GE®IE) 2.3 40 3.1 (294) | (96) | 26 — — — — — | C factory) B factory)
(CTHksL) | (BTIgEES)

1st seasoning
(51 s 1.9 1.2 | 1.1] 10 1.2] 38 | 0.4 0.8] 0.4 0.71 0.6 0.9 5.0
Smoking (E#:5) 2.9 52 3.2 17.6 2.5 5.2 0.3 0.8 0.4 0.7, 0.6 1.8 24.9
Slicing (HIKF « ;ERIE) 2.1 1.0 | 1.3 6.4 | 1.4| 0.3 ! 1.0| 0.9| 0.4] 0.7| 0.6 1.1 2.6
2nd seasgoning .
(3% 2 W) 1.1 0.8 | 1.2] 24 | 1.5 0.4 0.2] 0.4 0.7| 0.6 0.8 1.6
Drying (#4243 — — 2.0 2.4 0.8 2.1 — — — — — 1.4 2.3
Packing (&%) 1.3 0.8 | 5.9/ 385 | 2.3 381 | 0.3| 0.6 | 1.6 0.7| 0.6 1.7 2.5
Packaging (#:53) 1.8 1.2 | 1.8| 4.5 | 1.7| 2.7 — - = = = 1.6 2.8
In raw squid (4 1 #ERD! 10/g  2.2x10% 190 [3.2x10*| 410 5.6%x10%8) — | — | — | — | — 200/g 2x10%/g
Smoked squid( 1 #/B8F) 60/g [1.7x10%| 10 [4.6x10* 70 [2.1x10* — | — | — | — | — 147/g 2.3x10¢/g
Ibid (L) 4/em?| 113 0.7 3.3x10*| 4.7 1.4x10®| — | — | — | — | — 3.1/em? 1.6 x10%/cm?

* (1) Denoted from the values in June obtained by Okuda and Sato®. (B - AP D 6 HHHizIs1T 2 ML » 81D
(2) Each process described in the same line in the Table is carried out in the same processing room.
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HTBRIBUERT 2 LiZtnahhinn k5 Thh, 7tis, EMBITIEL - TEEIZV 22T
DIETIE, HEOETEASIEOETNI VB 10 f£H AT FhBE, FESTW2A, YT
BLRE, tOREMN2EHIVIETRUTCRI LTS, ZHZHIEDO L 5 10EsE ToTEN
HEBHF BB Th20IT L, YIFCEMBE, M LK ETFOERTAESHh, B
S DEENTERABR IR TV 28123 553D THA 5,

RICHCBEFRIVEEOE T FHE LIVRZZ, HEXODWTUILTEYZEL T 0.8~2.74/
em?, hr., M <2 1.6~33% /em?, hr. O®EFEANIZH B, L7:di-T, 1,000em? EiHE 33X 33em
ROAHWAERRED 1 FEMEY O HETE, 1 BRSO H BT 800~2,7007, MBI
1,600~33,000r BXF LV ET T5Z 813705, THHOHEIL, FH O S5 <K I THR
DALEIOHBEOETIHIZOVWTHR T LML VB L THET 5 & E BT, UL, 8
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EITDBRITHNDY, BROA ZHEOFRIKR LV AD L FiZ, HEIZOWTIEBTHEENE
LEET, LTLDEADOETRE HEOBRELITFITL TWig, 2O &IZ M A EHOER:
& UM & O BB DR D B\ WIZRBETRESO 1 PR OB ANSRERR G FITOERL T
5HDERDN, LT, TERAOEREHT I L IRBERERTH D L 0shz, TEF
DA ABHOBRBNNF (FIZITEEHE, To&huE, BREFAFS bE-L2EBERERL V25,
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Table I-2. Numbers of spores of molds or bacteria on squid meat through the
manufacturing process of smoked squid (f HER 2 ETRRFD 4 HED

71 R AHEE DT E )
Factories (T#}) Average
A B ¢ (P
Microorganisms
Molds| Bacteria| Molds| Bacteria | Molds| Bacteriaj Molds| Bacteria
Samples ()| Gae) |((7E)| GEBED (7)) GEED (7)) GeEe
(in squid)(1 7 B)

Raw squid (=1 7) 10/g| 22,000 | 190 | 32,000 410 | 5,600 | 203 | 19,900
After skinning (%I 1 #) — —_ 10 | 240,000 — — — —
After boiling GE# 1 7) — — 140 | 5,600 1| 3,900 70| 4,800
After 1st seasoning 730 | 61,000 | — — 170 | 51,000 | 450 | 56,000

(1 Rk A )
After smoking (¥ 1 ) 150 230 | 50| 1x10* | — | 5,400 | 67| 5,210
After slicing (Y%7 #) 170 490 | — — — — — —
After 2nd seasoning 130 | 1,400 | — - 60 | 14,000 95 | 7,700

(E2RHFAKA 77D ‘
After drying (%1% 1 ») 1o — 95 | 40,000 110 | 18,000 | 103 | 29,000
After packing (31 7) 60 | 1,700 10 | 46,000 70 | 21,000 47 | 23,090
Smoked octopus (¥ = /&MY | — — 60 | 34,000 — — — —
‘*“ Mushiri-ika ”’ (&Y V) 4 7, 100 | 25,000 | — — — — — —
WAH)

— 247 —



d X X E % #® [XIV, 4

2222228 Molds (7 &)
[ Bacteria (#8) Jg x10¢
3 b =
S aoo A4 x10¢ %
v =
3 200} 42x10¢ :3’
0 — 0
SR & & 8§ -
~ - M ®
T F cm_§ 2% 8 x
2 s g% gx g3
@ F 3% '“;‘g T =
R =
8 & €5 ES 4 &

Fig.gl-2. Change in the numbers of spores of molds or bacteria on squid meat
through the manufacturing process of smoked squid (numbers/g)
(4 BB LETEFO 1 7BO 7 CRRFI & UHEROEL, 7/8)

7 EDRETFE L UHERIE Table I-2 IR T X 5T, HFLEARCHITIERIIREVLIITHB2,
FEENZAT, Fig. I:22 0REN B & 5 REAAZTHICOVWTRBIED b, Bb & TEY
WL T, 7 ERRFICE2H5ET 10/, MBEFREZ 100 Ot —5 —T, SPEHEA 7ol
EBTHH R IUVHEERIIERTREIIBVWTYRDZ & eaib—HRD 1525, BlkEkTEOA
BRI (BE—K) CHBEOF 2S5 I TROOMIEICL Y, FLFORLERT
B, LvL7gdih, ROBHTERIZBT 2 MBLAHEIZ L Y BUERIZRI L, ERRIET21 78
DHERELIZTEBEIC LD, L% S2REE, EHRASOFTRLEDIE, TORIIERY
WA, HOELIRFRFIZEELVDIDOTIINV, SOL BRI/ VEOASESRE L URE
BROBEIKRESHEL, BLREAWKNEDO 1 VAIZ 66~70% OADPBELRTOIHNL, BETE
B 40~60% WAHAOAGHFEL, 2 0BEERELE L RFERF L VENTHZLIZbIBHDT
HH5. TOLIMERL VAT, E1RENR, 35LU0BEURCHTINEROHAS 2\ I35
RBTERBPEAGBIET 2 &3, HEELELHBELELOR, L2, WECL5IZ, 14#
BOEBEE, HEHORLER L IMEBECEREINDINETHS 5,

ok, BRREEO4IERIZIE 1g 4D 1012 BEOACRFAREBEL T2 4Bk
AR, ThE lkg B OoMACHEETIE 100%kg &7, TOL 37T OBREIINL,
BfTOEEMAY L C VB L U T 0REOE FARRE 0.5g/1kg HA TR OB EEHILX
N30, SHROMRFEHEL 25,

(8) 8, AR, fFEROFLLIZET 5 HERN

HERERE Table I-8 1R ¥, ZORELYD, #BHICARBEIIOVTL, YN, 52 8%
1Y —, FEGHES S, 1Ly > 7, 50RO I VA7 A B EOPIZARB LS
2, EAFOLDERIEFOSDLIZEVCTAEND Y, KILFDOLDWE, B L UOEEIRIZ YR
ERFELIKRE . TAAEBEOF TR, BEA, MHTH EA4H, HEA 255 038%1 71X
BHT) OBIZHD & 5 ITHBARASTED 1 72 ER 3 AMARICHE T 2 7 Y X UHEENK
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Table I-8. Numbers of spores of molds or bacteria upon the equipment, instruments
and the palms of workers (3 Fi#2%, HRES IVTEOFHR O
L URBETHRE)
Factories (L) A B 1 C Average (B3
Microorganisms
Molds| Bacteria, Molds |Bacterial Molds |Bacteria Molds Bacteria

Sampling ()| G | (7)Y | Gad) | (7 ) | GEED (e (€1 <)

stages (FREUEED

(Equipments) (H$25%)

Cutter (TM7iDR) 10 | 11,000 | 1,850 | 1,700 30 1,200 20 6,100

without without ‘Except B Except B
opera- | opera- factory
tion tion (BT (B Iﬁﬁ’ﬂ‘)
CRIEARO|GRIEHD
Mixer (2nd seasoning) 0 50 | 210 50 90 380 45 2156
(H2H%R 25 —K) without 'without Except B | Except B
opera- | opera- factory factory
tion tion (B I.%F%&D (B85
Rk (BR 1k H)

Dryer (3:#i#t3:2) - — - - 70 - - -

Dryer (Wire—gauze) — — 60 7,600 — — — —
(ﬁ_h BHA)

Sealer (¥ —/L#8, v — — — — 220 — — —
— L8

(Instruments) (FIE¥)

Dresser (A= E) 120 | 55,000 170 |27,000| — - 145 41,000

Table (for selection ofl 50 150 — — — — — —
sliced squid) (407 1 :
7BEE)

Table (for packaging 0 30 650 3,000 — - 325 1,500
smoked squid) (847 »
BEH)

Bamboo—bqsket (for 200 | 59,000 | 1,510 | 56,000 900 | 51,000 870 55,300
raw squid) (AEFORT
1)

Bamboo-basket (for — — 1,270 (390,000 | — — — —
squid after skinning)

CRIBE A 71 Ry =)

Metal basin (for 1st | 120 145,000 | — — | 14,000 | 87,000 — —
seasoning) (%51 ek wire- | wire-
&5 7 1) gauze | gauze

(EHAR) (ﬁﬁ)&)

Basket (for squid after| 120 [140,000 — — 130 34,000 125 87,000
mp)okmg) (EE1A

-

Metal basin (for sliced] — — 90 [115,000 — - — —
sqmd) Y087 1 7 e
754

Metal basm (for 2nd 0 290 350 110 40 3,400 165 17,100
seasoning) (&5 2 Muk without without Except B
&5 51) opera- | opera- Except B factory

tion tion factory |(B TN
G I |k 1) (BTN

Metal basin (for squid| — — 20 40 — - — —
after drying) (24 1
HRAET 1)




Wire-gauze (for squid
before packing)
BE1HAEHH)

Tank (for skinning)
&7 > )

Tank (for washing)
gy > 27)

Steel tank (for 1st

seasoning) (%51 Fuk
RRF—NL5>7)

Sieve (for sliced squid)
Gt 7« 701 %8)

Sieve (for smoked squid
after drying) (%4 1
VR )

Balance plate (FEEm)

Parchment paper . (for
packaging) (G2
.39

Carton box (for packag-
ing (BX—1%)

210

10

310

72.000

4,700

450

X X E % #

40

1,460
without

250,000

without

opera- | opera-
tion tion

(IR | (bR 15

2,850 | 4,700

without |without

opera- | opera-
tion tion

R IE DGR 1R H)

20

250

10

70 70

140 60

50

1,200

80

2,100

20
Except B
factory
(B ZHkxsM)

250

10

[XIV, 4

825
Except B
factory
(B LB

(Palms of worker)
(ZEDF)

Glove of worker treat-
ing raw squid (44
HT.BOF, EF)

Palm of worker (in
smoke house) ({EiE
Fv¥—~THEOF)

Palm of worker

e
%e ;):mg) (KT E

Palm of worker
(selecting) ( EFTE
DF)

Palm of worker (dry-
ing) MBETEDOF)

Palm of worker

(packaging) (&%
HoF)

20

70

180

130

50

46,000

610

1,600

80

490 | 25,000 0

470

2,380 | 11,000

100 990 70

93,000

80,000

850

170

270

73

(Others) (&)
le)ﬁng water (ZEiEFH

Liquid after 1st

seasoning (&1
%ﬁ)m £

30/ce

42,000

1,600/ec

58,000
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Y, Fo—Ah B2 THEL TS L3 0BaiE, SECHERENII V., ZORSERE
BOFEHANEENDS, Lo LALSBRARTY, HKAEY 714 0McA D L3510, BEROWE
L12bDiZdh » T, HAFZECTYH, 2 FRENEV-CEEE XN,

RIVEZBOFIZH - T, ENETE, BEHOF Y/ — ({188 BIEHZWIEHKETE
DOER VI HBREEOERASZ LA, ZTRIZKL, (s IUENTES S VEERTEOF LIZ
HoTid, TEFEREILIE, SOZ BT, R TRUBEOHEMNTRERY OE 1S 2BERS
NTWBZ LIz L B0 EBbhd, TOM, F—FTixd 5, HMAKES L UHE 1 RGO
BIZOWTHENLRERTIE, HE, HERCAVEEOTRERL . FARERICH > TEHL,
A R L OB O T ibhic b D e Rt XN B, HEAKORIZSH » TE, THOMEY
HMORBEEZRT L2 L5,

el kB L, BUERNZABEE, 7 YIETE 10172 /cm?, FEEIL 104-%/em® DAL RL, B
L TEEREO L DIZh - T, BEOCERNENL 5 Thb, F Ik, SEAMBKS IURK
—~ AR P b A Y, MBI 100 em? BEOTHFRARON, TRFARBRRIRS L1
2% BTEOPTA A BREPEEEET ARV IF LYy EITEY tuBOoNECE T, FEKR
OVTHIWkw,m%KOVTMHWMmZ@ﬁ%@%é:&?%ﬁ%ﬂ%bfvéo:hBO
BEY TS BOBEN R EATICERENDINELDTHA D,

@ sHEmiIvoBRE

HEP Lo 4 7 EBLL YO CHROBBRERIIM, FTEE, STEFIVOI IR IV
FEBOFLY L ONESh Yy CRIZOWT, T0B (genus) O ¥ 3] #4778 57243, EORRIT
Table I-4 1Z7RT & 5 TH 2,

COMBLIY, SOEBIIHESZCVWA IS IREICRBENCRDLOONDICREILR
(Pen.), #a €B (48p.), HBIUTRLEE Ump) TH-7T, B ECE (Mucor) Db DIIEL
i HBVTERERORHOE Y, RENESEAERCOLBOLH, 7E/XICR
(Rhizopus) O DTS EORETIE, ©BFE2EL HHERA -7

RESETERBO 4 HRIZOWTE, EAEI VELRAKCC 2 TOELERS H LD, F7
VE, My VER IUTELEEAYR XN, BETEUBEOSLE A/ I EEED S5 b, T5E
SRR o7 RBIORE, BACRIVI R/ AACRIIMANIEA B LV 7R
Ehiesmot

* e EEBOFIIOWTIE, AN, BlIXAKTEOCFIVEIY, BrE, EVYBRIUT
S=HEENSESH, BEROFY S —BITEOF TR LD 3 bESVEOINGTEINT, £0
%, OB ICERETEOFEL DL, By CBAEIABIN, TREERIIIHHX
ethote BRB7 T/ ANECBEDLONFEINIR o7 Z LI OWTETRR E AR TH 2,

HEDLSIZARBOREL Y 1 #EUTHADOHI LRFAY, B/ CBSIUTRLREO=ZE
BOLONTEAGDOTES CELNHT 2, FONARAREETRORNOEHNICRES
hARTHD, 7T/ AACBOSDORISHORBCIE S FHINIgh o7 LAHLT, A, B,
CETHVEL THREMIZALRAZ L E LT, LEFEARAZBED S b, TRAEHL, Tl
DERETEIEYEIRT, FrEBLEy CBARER LT L2 oNE, ZORKI LA,
BLUTHO 4 7 EBTHCE TS, BETHDINENS ZLIZOWTE, hIEHORENH S,
FEDHA S ERRLE WETEOBUL B4 Y (Y A57 » 7L —A"—kREL#R, 7)) ©
BETIBIZOWT, SEARCY CORBEPRALERETIE, BRIBOEABMERS D\ IR
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Table I-4. Species of molds isolated from the three factories (A, B and C) manu-
facturing smoked squid products (A, B, C STHIFL TOHI L EDTE
)

Species of mold P, . .
(% ¥ DEE) Penicillium | Aspergillus

Mucor sp. Rhizopus sp. | Imperfecti

: 8p. 8p. o, ¢ 4
mﬁ“g@m) (?ﬁpt'ﬁ) (ﬂﬁpt'g) EA2ER)(7 &/ AAVBI(RTEBRE)
(Processing room)
(zE®)
Treating of raw material O O O —_— O
(Eaag)
Boiling (FE#45) @] O o — @]
1st & 2nd seasonings @) O —_— — ! O
(%1, F22RM%H) i
Smoking (€83 O o) —_ — j '®)
Drying (¥:33%) O O —_— — O
Slicing (YI¥FH) O O — —_— O
Packing (&%4%) O @) S - @]
Packaging (7:&4) O @] — — O

(Squid) (1 #BD

After cutting, eviscerat-
ing ((EALEE A 1)

After boiling (B 1 #)
Afte)r seasoning (3L 1
77

|
|
oo o

After smoking process
(g1 7)

After slicing (4JW7 1 #)

Smoked squid product
(B4 )

(Palms of workers)
(TEDF)

OO0 O 00 O
0O O 00 O
|
|
|

Treating raw squid
(€T al-DE )

Seasoning (L THDF)

Smoking process
(ERITROF)

Slicing (§IFTHEOE)
Packing (B¥ETBOF)

OO0 00 O
OO0 00 O
|
|

IROERBOFRSEERORELERE ALY, 10, ZOTHORZADREMER /TR LEMHE
D53HLDE=)TE (Monthia) iZXVERBINDBIEXELDTD, BBEROII—BDA Y
UL, FACBI0E BMIvB S B T/ VR2ESIUTESBEEIEYSBLTEY,
203 HLREOREFRIRETIHOL LTENLYEYRL, ZBOLO), M RETHELIL
2HTWB, LT, REZTHITOWTHIFEMZA L OO NIy DS HIRMIE, 1 7 BHT
BT HEBRLLDOTHD EMET 5 2 IR,

7e¥, TREBEZOWTIE, Trichoderma, Alternaria, Actinomyces, Monilia, Phoma 35 X
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U Paecilomyces BORt 6 BOD O Ay BEShn, KESYNZOIMIHREL TV Oospora,
Fusarium, Stemphylium 3s X% Cladosporium BD 4 BODDITOWTit, 2H 0 [ #EHT
RORBR T, THHELh o7z Lo, BIEEKA 78S THH O R T2, Oospora, Fusa-
rium 35 X 0° Stemphylium BDb OB AWINOT, D1 HEBTHCIHTIE, BED 4
BOLODHHIBERBEINDEZATH D, '
II. £ HMBFROESEKEICOLT

T7IRBED S b, ABEERILTH - T, BEEQHRICMEBBRE (50~95°C, 30~40 4) At
BEhBOT, HERTITERL, BEFETCRETSZ L3k, L, NEIINBRED &
DELLY, HDVREET (LA 7RBELEEL, BRLIAZINAWE L1 ¥ OEENL
0, RIRHMOEE PEXLEL LEVEYICH TR, BEREBNE—BarsE s T
%o TNDIHBREOWETIZL Y, 1 IR DENDDOMNFENBHEE, BB VIZERIZ LD
B S B MEOPRELMAL THebh T Y, F0OLHEEOERABMA TS, WEHEE B
REOFEDOADEITOMZ, FLVWRMIED L THEOBEEIIH I L%,

BE 417« 7 IBBBIHL, BEEVACYBEIVEOEE (7 )55V~ 25,
85 kg 4V 0.5 UTOEAEETEITIN T3, ZOEAREECTLRRIC L 2 ERE
i, EREEL THEY 3% Bkl vwbhTnb, LIS TOSRLAL S HE TR KT
FEfn 87 EED 1 7 EBMREOLOF L4 17 ML, # 5000 THOEEL b2 Y, 05T
FABRELAND L, BIBEERIET2HT T, MTEHICE 5T, KEREHEHLY, 1o
BREZE S TOHELFE LT & L3270,

EELR, 22T, BHEFKRD, 2\ idbEEOSEEHE « Bl O TIEEHNT 1 7 SELS
T AN REREL, FORE, VAU YBEARIMBENTHDI LY, TLATOVLEY
BOBERARIEVWTY, BRELTIaClL Yy « V7V a—ARBATAZEIZLY, =5 ICHMEE
PEOBLIIEEBOHIOT, MTIEHET 5,

1. ZFABHE - BSMFID 1 HIMKICHS SRR

M  BEEEA

FFRBE T2 Table IT-1 324, No. 1~15 O & HHRH B\ NIk 2% FIHE « BHlE 2 BB 65 L7,
b, YA YBREOINIERE, B, Bl HRKEAFOMCEHERTICE - TW A REERE
DYD, F—X 85 —ZOM, BIWEOHERL L TEDR TV BF 1 FolBRRDO b D, S
RYVMBEOMUIELNZT7 IV R (UFR&Y, Z75Y) 0D, BIVZNLOBRSHIE L
THREN T2 DO, WOZY Y FAR, T8 Y OERERL Y TH5, ok No. 16 iT @
DERERMEBRTH 2,

(2) s

BURERBO 1 1T 2EARL, BTOFNPROBTHRAERINT 2BAMARLZHE
L, —EFEED L SICREL Ui otce i, THOBRED S DZOWTHE, HELHOR
IR Lcdinste, F72, No. 12 OMAY > 7L ¥ —RAAD S DIZOWTIE, 1 7ERIEHT 5%,
ARBVOBBEERL, TLI-LEOMOBKIERAEY, BEMEROLOEHEML Y. H1
b, 1 AMMLETEORE2 RAERR CHE (1 7BCHL 15%), & (A, 2%) f& ez
RINBAEL, ~KREL CEERHOBELN -7,

o, —HERMERMULLE, Ch22Bod, +01BIRFrs By CBEFORS
BIREARBIRM (iR 0.05%) L, o—BrvRPERRREL, FhEhAYV s
VYRAICERERE LT 27°C REICH L2z REZRICIE, BICKREREL, BEY %% bl
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Table II-1. Kinds and dosages of preservatives used for the experiment ({355

B - B L £ o6 R
No. . . Dosage (per cent in squid meat)
(BRED Preservatives () IR (1 7 BICHT 5 %)
1 | Benzoic acid (ZEHF®) 0.06
2 | Sodium benzoate (ZHEW —5°) 0.06
3 | Butyl-p-oxybenzoate 0.01
(4% v BEFRTFLIZAFN)
4 | Dehydroacetic acid (5,41 F oE:fE) 0.2
5 | Sodium dehydroacetate (F/~ 1 FuBiEEY —5) 0.2
6 | Sorbic acid (Vi v r®) ‘ 0.2
7 | A mixture of sorbic acid, nitrofurazone and 0.08
5-nitro-2-furylacrylamide (‘‘Sorufuran’’)
Vﬁ??y(v»€y§,7§z#y,Z7iy
=
8 | Methyl naphthoquinone (Vitamin Ks) 0.01
AFNFT7rHF /7y (72 Ky
9 | Salicylic acid (%Y FILE) 0.024
10 | Sodium salicylate (%+) F LB Y —%) 0.024
11 | A mixture of dehydroacetic acid and benzoic 0.5% of original liquid
acid (“ Bofugen’’) UR¥E 0.6% &)
R=75 Y (Frd YolBRE LZEEREESY)
12 | A mixture of butyl-p-oxybenzoate, dehydroacetic 0.5% of original liquid
acid, sodium benzoate and propylene glyeol (AL
(*‘ Sanpureza ’’)
BT — (N4 XS RABBTFLIRT
Z%,) Fod FoEilk, REERY -5, PG BE&
13 | Boric acid (FH%&) 0.01
14 | 5-Nitro-2-furylacrylamide 0.02
Z-75Y (2 uZ9WATIVALBT<LF)
16- | A mixture of nitrofurazone and 5-nitro-2- 0.025
furylacrylamide
FAT75X%Y (75RF VL7 5V REY
16 | Control (Not-added) *f8 (LI 0

LR T B LIIZBDH.

(8 HRBRMER

27°C 43, 30 HEZ bz 2 BkRT OB FEIT Table I1I-2 (2R T L5 Th 3,

ZORRLY, HCRTERAMELET 30 BREZHA Y REE W17 53012, HbTnic No. 4,
5 XLV 6 DTN, FuEBREIUEDY ~5'1, YTV ALY Y BTHLT, D BDIRFAND,
RETE S HEEL VRML, WHEE No.16) iz L b HHEERMKLELZS LOA T E
e —F, ACHTFRMEBTIIEADOZ &5, FERMENCILMH b HEeC ke Rl
WEH, Lhl, EOFBEIZE TS No. 4 &£ No. 6 OF {1 FOBRB IOV ALY Y BIL, o
EHRWZHL, VRN THLZ LEEIND,

ek, No. T DYATZ Sy (VAL CYBETSVRER 2 BEDOREY), No. 11 OFR—74">
(F'r4 FoBiB L ZEER), No. 12 OBAY Y 7L ¥ — (Fal FoBiBE REERANKA 2 &
BI7TarLyrVa—i) IO No. 16 DAXT77R%y (77 REH2H) 7 ¥ DPlics
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Table II-2. Preservative effects of some kinds of preservatives for the smoked
squid product ($i3EHZEHIO 1 BRI T ZBHMER)

Days elapsed Not added spores of molds Added spores of molds
$:zE:9) (7 CERFERID. (RFRim
;;%éééiii;\\\\\\\\\\\ 2 [3 5|68 12|15 20‘25 30!2(3]5|6|8|12|15]20]25]30
1 — | == | | | | | |
2 L= [ | ||| | |
3 == [ RE | | R ||
4 === === === = === | & |+ | ]| ]
5 — === === === || |
6 — == 1=1= === E |2 == | || H ]
7 — | === | | | ||
8 — == || | | || ||
9 — e | | |
10 — | || | | A
11 — | (A = | |
12 — | == | | | | A ||
18 — | = = A | |
14 — | = | = A | | | | |
15 — | = = = | A | | |
16 —%;HHHHHHHHHHHHHH%HHHH%HHHH%HHHHHH

Br3iz, ARBCHEANCEALLEVAE Y BHDEF AT FoBREMORRFEOBEIZL S
HRYRL, FRBOBREIVIKVBBHE LSO LBbR, LBV ALV BEREERRO
REC L AEREPRIIOVTR, FHORBRTIIRNL AN 70T, RARDTHRE L2v,
HMEORKE LY, RESSIIH LERARETIZIN - TV EF - REHO 5 HT, HiRRoFRInES
T4 HEMEOBME, BEEDHEARINB LD, VALVYBEIUT A FoORRO2EEA
hEhb, MOBRICOWTS, BCEORBREMMILEHILICLY, HBVTEORHGRE
BH5Z LEHR M bERD, FRRTE—BRITOBRAEERFREL L THEALLOT,
ThBEOMEYERT A LiL, AREELIEE LAY, nEFERTIERABOKE L, K
BEBLFEE LT, SERHLHFRKTERL-0T, SEFORRITRT T, LOBRE LTH
MRS PCREI N ST LS TREFREND A, TORTOWTL, 1 VERBRICET S
B, FIURMIHTIEBLAEELRITILEND S,

7c33, No. 8 DAFAFT 7% /7> (K7 3V Ky VAV REFMBCEHEAE LT “HR05
7 R EENHCEAIND DD TH S, FRBOBETIE, VAL YBIIEDADZNEFRIT
BWHORAEDofze SIXAFLFT 7 b F 7 ¥ HTREMETAICIIRA EBT RV LIZb L 50T
HAH5H, BWEEPELT, [ yEMLICEMLBEICY, FERHRILZLA h -7, BE
BG4 HMBRICHTHVAC VR, T4 FoBBB LU S T K ORSREMEEIZHERL
Twah, FORBBIZBWTY, 79I VvEKBVAYYBEIVFASM FoFiBICHL, BiMcR
NELZLERDTUB,

2. YiIbEvEBROB#HES pH

BALY BRI L TWAB L IRV ALY Bk LUEOERORNEMNS, VI By TR
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AL BFHRT, ZD720H pHE BUITOMBERNTESTHY, 7LH VHTIESL Eh T35,
FNHA T EMECHL T, LEEOHERCLIANE pH OBRIZL T, VIEY BEFEHZ
L AHMHRARAE B DL TFRIN, ZOHZOVWTREL . 1 7E D pH OREIEREMC
LT WBERERIE LT, VAL YBY -2V, {1 RICHTAERRL0.1% £ L, BE
BT 2 PRI i OFR RN B Al L T—BOEMRE L A OB E R R - oo SHEMHERY
TF L RIZEERL 27°C FREIZHL 72, RRERIZ Table II-3 (2R,

Table II-3. Relation between the preventive effect to the molding by sodium

sorbinate and pH values of smoked squid meat (VL& > BY —5 D
PR e pH & ORER)

rH 4.8 5.8 7.8
Added spores Added spores Added spores
Days elapsed Not added Not added Not added
1 —_ —_ — — —_ —
5 — - - - + -
8 - - - - H -
10 - - - - H -
15 - - - - # +
20 - - + - 1 H

ZORBRIZENTHELM L5V A Y BY — S DM RE, 1 7BEED pH 21 4.8 33~
(258 X OMMEBTIREET, pHT.8 ODL3 % 7AL VHTIE, FO8HIE D, i, Ehizik
BRLAH o728, VAL YRY — SR EMLEVEETiE, pH 4.8 35X0° 5.8 OM#RTIE pH
T8 D7LAVEIZHL, IDVEMIBMLELL, BWDOTIE 2 HBLY A DRELALLD
2o CNIZACDRELDDONTREMENTRF T, 7AH VR TEITRELH—BHERE—
BLTW3, A '

BUEDE5Z, 1 ARBBICNLTYAC VY BELERTSLE, (IOA RIS THRE XN
BLEBABTHHH), BEEED 1 AHRD pH 2OV THEMNIBRT HLEHH D, —MEH
DOFTIL, RBLETBPICARRD SVEIEHRAEYETHBAEIHY, DT, BB 5 OHFR
FRCEEREPBLAALEATIBEGHD, Zor3AEBI, 1 7RRCHT 2%, /MESLE
PREVWEBETIX 21U, YA VYBEOHELRET D LZEWT, BAMIERLEREEZELSN
%,

3. Z7AELYYYa—LHAICLEHR

To Ly EERETEZTae Ly 7Y a—A (MUTF PG RixbrEOEMIL VBRI A
WLEHET, ERG LER SRR, Rkt 0B ERTEDOFHICRS - THET
REEH, FOFFEIBERENS>DH5, 7)€Y VIO e EE 5 BREOWET, &
BORBTIIHEE AL, KZBEBTHLR0ERFET D, 7 ) &) Y IZHL TEENDNEL, 5
DREEANKREVLDT, BLARERE LTINS, YA Y BEINTAERILVHRTH LS
CAKIZHE L TRVWDT, 20 PG # VAL YREOEFL LTHATAZ L2 Y, BRALE
CEDDZLAHEB LD LE L ARB YT 572, : -

(D PG BHOHCITNRT 2REM ISR

PG ZThEHDMEEZAL, 7)€ 0 1/ BETHCORELEET 5L VbR T3,
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FEELH PG %4 CEEH 10ce (Ceapeck #) Fi 0~10% REREICK 2 X 3TdEmL, Zhbd
IZH Y E (Pen. notatum), B 7 B (Asp. oryzae), £ /7 B (Mucor mucedo) 5 X187 &/
27 R’ (Rhizopus nigrificans) O 7 Y74 2 A&BFHBEL, 27°C ER I L &R
Table II-4 iZ7R 7,

Table II-4. Preventive effect to the molding by propylene glyeol (o' L > 7).

I — L DB MEN R
Cone. of P.G. (P.G. BE)(%) 0 1 5 10
Days elapsed (B0

\, 5 10 15| 5 10 15|65 10 15 5 10 15
of mold (V ¥ DREE)
Rhizopus sp. # o o# #H+ H M-+ +| - = -
Mucor sp. # o #l+ H H#H| - + - = -
Aspergillus sp. #HoH W+ H W+ + + - %
Penicillium sp. oM WM+ H O+ + +- £

ZORRLY, PG AES 10% L ETRELON CEBOREICK LHERMALRT I LBL
T, $e-T, BEHROTIFATHIRSIEVTY, AKDOZLMNRZZ2D0ERbh S,

(@ A HRBECHT B PG ORMEE Wi LU LY ¥ ORE ,,

LA L5 PG EH#L, 7YY YiCBcHREMBELEFETHOT, 1 18B&CISEYT
PEE, BE~NOZRIEIETEESIVAREEON MY ¥R EABEE D, —BIC 1 71&
SURTIE, M (4 ) — THEEOM) A4 ARICHL 2~3% BMEN, ZIUIRKOBIRES L
L BREMERDH DG, YYHLCHRNE A THY, RELYIZINE PG bRABROHELE
TBEENTWB, TNT, PG 2E2KRFRED 1 7 HER 100g (T L 1~6cc (v%) DOEEFT
BN L —~HERKERARORES JOBEEON MY ¥ (BE) IRBE8EL,

#EET Table II-6 (2 RT 2, ALV AHRICHL PG % 8% LIEEMT 54, PG KEDK
B GER) 2B LNHED, BEEON MY X HFELLLDD0T, ¥\ 2.5% B TORMM
BErEZ2BNI

Table I1I-5. Relation between the amount of propylen glycol added and the taste

or viscidity of smoked squid (ESU 1 #»iz¥x4 5 PG @?&ﬂuik 1HE
DOBE KO MY F OEER)

Addition (%
\% 1.0 2.0 3.0 4.0 5.0 6.0
‘ Not Not Slight Slight Bitter | Bitter
Taste (k) change | change |medical taste | medical taste (W) (FZX)
FE5H1) | EHT) |(PRRH%H ) (A%
Viscidity Good Good |Rather viscous| Viscous Viscous | Viscous
QEPLED) (REP (REP) |(Axrvo) (Rbw2) (H£E) (R£)

By PG Iz TAVALY VRBROEEN
VYL YRIZAZIIRE T 20°C Tid 100ce DAIZIL, T 0.162g HEF, 100°C Ti
3.3g T HDITHL, PG TITHEHAS I, 20°C TH 5.5 ¥ 3%,
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R Table I1-6 12, FESAHEDO VAL VBBV PG 2L, VAL VE 1g CHLE
20RO PG ¥k, FiR (20°C) 7243 46~55°C Wi L TRBHLEE L REELTT,

Table II-6. Solubility of sorbic acid to propylen glycol (VA ¥ 8D PG iZxd

B IAMME)

Sorbic acid(V L ¥ ) lg 1 1 1 1

Propylene glycol

(Fovrl ‘}7' DEEDD) 10ce 2 80 40 0

Water () ‘ 40ce
Room Tem Dissolbe half [Dissolve almost/Dissolve almost|Dissolve Not
(20°C) P-lof amount of |all amount of [all amount of completely dissolve
(=, 20°C) sorbic acid  sorbic acid sorbic acid (ST 2)| (BEHE

Solubility ’ GOk BT 2)| w3 GRERT ) i)

(€3] {):txater Remain s little Dissolve Dissolve Dissolve Ditto
(45-55°C) amount of completely completely completely (&

B sorbic acid - |(B&iz& T %) (R£) () i)

f555°C) |(PLBRETD)

Cone. of sorbic acid in

propylene glycol (PG 10% 5% 3.3 2.5

HDOYV LY BRE)

MAElY, 1g DYALY YBIIEETIIK 40ce (IZ5A KT T, 46~55°C IZFBLTHhHRIEL
1Z7e\Ve ZHUCTL, PG 40cc 2L Ti, FHETHFEEITHT PG 20ce 123t L THhRKEA BT 3,
b YA Y YO PG BT B mEMN 2.5~5% ORBTIERTIITAIIETSH, HdVizd
LT 22 Sz L VREIIBMTENHERS, 17BN 2 VL BOFHETREL,
HREOH, #E4y kg 4D 0.5g L XhTHEY, Thik 2kg OB EFIIXNL 1g OVILE BE
HAwa & LT PG %, §73C Table II-5 0L IURVWXERBOKR IV, {1 1EITHL 2%
BYIEEL L CHEATAETHE, 1 7H Zkg (2L PG it 40ce L7ndhb, ZOFEHTIIVAL
ErBONERIFSICHER PG BRI AZ LB, Lo T, THLERDOVALY VB
PG FizEMALTHEWT, B84 7B Thd, VI YBROBRHHL Y —EBE—kEhd D
DEELZLND, 7o, LEOHTE, 1 #A lkg TN L PG20cc FATHELT, YA VBRI
BRI 1g AHETHEETEE > 2 L2k,

4 PG HAICIZ VAL YBEIUF 1 FoRROBESHR

XEZHRFLESIZVAEYBELIUT A FoFERIZHC 1 7 EREOBRRICE LED TER
AT %, Lisl, 41 7AOH CHREABEEIRVES TR, BRREBTRMRET 220 Tl
MO RBEMLTY GIRBTIIVAY VB, 741 FoBBizt 7K kg oL 22 Theb
3 0.2% OEETHERALTEY, YA YBIZOWTRBTHFTED 4 HiZhicd) BRIIHIED
RELEIET 5L ZHEEX 5 THD,

ARBTIIOELERRT LT, YAEYBETH PG s L THEALLSS, LT,
ZOFRBTELIZFNA FoBEREEA L 2BE 7K C ORIz OV THRE L .

HFERIANDE 2 RFAKBICRMBE L, TR 7T BOXEBEHTREBL.,

s, ) RHEBFMCIR), (@ F~1 FoEilE 0.2% &, BHIXEM B YA E 0.2%
&, MEREmM @ VIEvyBRY -5 0.3% &, BXEM G FoAf FoBiRE VALYV BRL
0.2% &, ¥ixEMm (6) YILEvE 0.1% &% PG (PG 24 7HIZHL 2% #HD LT
wmim, (D YA YBBIUFA A4 FUBERE £ 0.1% &4 PG (4 VHRICHL 2%) ZENMALT
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i,
FROERMES, SRR EI RS IUEY CROBEETRRE 1 #BICHL 0.06% BiR
MBEEL, BVZFL VEBIZANRT 271°C IZ8F L1 '

Table II-7. Result of preventing the growth of molds by sorbic acid and
dehydroacetic acid for the smoked squid product (YA rBELUT
~ A4 VoI L SRR

g
e 0| 1o
(€3RI )

E
o
=
8
8
8

(1) Control (M8, &E&HIM - + + # #t #t e H it

(2 D.HA. (0.2%) (F»1 ¥to — - + | W | # | H ] | #]
KEg, 0.2%)

(3) Sorbie acid (0.2%) - - + H H# H# # # H#
(YALE VB, 0.2%)

(4) Sodium sorbinate (0.3%) - - x H H # H# 1 #
(VAEvmy—5, 0.8%)

(5) D.H.A. and sorbic acid - - - * + + + + +

(each 0. 2%)(7/\/( F oEEE
LAY BRE, §40.2%)
(6) Sorbic acid and propylene — | - — - - - - - - -
glyeol (0.1%) (Vv e
PG) (0.1%)
(7 D.H.A., sorbic acid and - — - - - - - - -
propylene glycol (each 0.1 :
o)(F A FOER, YA
v #, PO(H L& 0.1%)

R R R Table II-7 =R T, ZO#RLY, @O~@W OVALE BB IEIT A POl
OBERBMEIC X BB, HH 6~8 BEEL vV RKEL, D DEREBMOBEI R LELD
R Rz L HHNDA, ELVHDOTIRAEW, Lnl, (B) OVAEYBRET 1 FoBRER
DFET, RROBEZ, SLUHAOHETHL, wwﬁn%uénﬁ%%%uawenu51%
B, —F, 6) IV (D OYALE vBERE 57 1 FoRB2EAL PG AL H
aii, ARREEO 1y Blicbic Y R A, Bib, ZORRLY, HEREIFIRTHRM
+210%, PG iFHOBEMELT, 1 7RICEMBET 51352, RMPEL, MRERBDHZEHEE
LA TH D,

feds, Fod FuEBO PG I T HEMIEEE B (20°C) TiX PG 100 IZXL, biHnic
0.85g T, YA EYBRO 3~5g HL#T Y BTHD, ThE, RO O%ﬁ%ﬁ‘-'ﬂirzvf ¥
oL, PG TSRS EMRT DI LITHEY, —EILEFHORBIZS S, hE v g
PG SHOSE L AEORARBREECHEAT AT, YA Y REROHEITHL, HTHE
D PG FEL, #EL LTHED PG 04 »RICHT 5 RMERE @%) PERTA I LVE
Bz, FORMAEL LTRTHTHD, BICVAE YBETF ~{ Folle T, FOBMECE
WTHRERDY, YAEYBDT w7 (B) T3 LDw REBBHO 50% Hi5talk) RFE
Ikg w3 L 10.5g (YL E VMY —5 Tit LDup=5.94g/kg 5 » 7, Y A € ¥ 87 ) T LDy=
5.86g/kg =T R) THHDITHL, F~4 Fo BB T2 LDw=1.0g/kg (7 v 7) (F 1 ¥ olE
Y —%Tix 0.57g/kg T 7) T, VYAEVRIZHLUBEANRIE. oz riEET N,
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17 7 AIBRETHLYAE VBB I CFOEBOR A #E HET X TWAHEE YL RE
H}wﬁmﬁfﬁﬁiﬁﬁ&%ﬁmT%t%zBn%ma,ﬁfrn%fnﬁ&%ﬁﬁ?ézgm&
WeEZ B,

¥, *ﬁ&f@%éé&%bﬁm@PG@ﬁﬁ%%LouTu&ﬁbtmotm VA &> ot 4
AFYREBMTF LI RF L TIXER T PG100ce iz LI 6.5g 21MATBTHY, YLV BIC
HUBRIIRFThHD, 7, TOHEMIZHVTY LDoe=16g/kg (5 5) T, YLEYBLY
%%éﬁm%vo(fwaXi»u%D%wuvmeymu&tﬁﬁu%v% LihisT, PG Bt
RRECE YN E BT EB M R DI, EOBOD M 7RBHIHTIFALER S
2o LAWLEIEE 1 ORBRIZHITS No. 12 08IV Y 7L H— (51 %y RABFMSFAL RS
L, T4 FoER, REF®RY -5, PG ORES&Y) OFl (Table 12 £M) 1245 & 5iz, 0
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