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Studies on method for keeping quality
of “kamaboko”, a cooked fish-paste
I. Effectiveness of various preservatives, casing, infrared
ray and ultraviolet ray, and their combinations

Tetuo Tomiyama, Yasuo Yone and Yuzo Harada
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HERORHEREO B e R TDFHRELT, 1) 48R X 3 - ROFHRDEE, 2) %
SRR k SR ONEWORE, 3) BHHEAX ZHEWKDOSED=2% &
b aFT, EFAErE 1950 4EEk k DB R BIRL, ke Ty v EDERN D L, IINRL
VAR & 5 S THYEZ &, ShbOPENFEIIE RO S0 X 5 (L8
FRE DAL LAESLZ LT, 1951 4ED HATKES S AR R T L OHE & H
HL 7, EREFADWREGRIC, R DTSR T DRAMANRRL 2, SROF
FOHRE U TER S DRI EN R AR THFCH A X IR L T
5. AR R D oV T, BERKEED DR R FRFFOMR L LT
WL, ThREFORIIFEDECKINTA LI Thd. IR LTOROPEL L B
LUEsYRE L, SHROMHORBRCTSL V.
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a) BEMEOREEERC KT BRI ER O b 0T, KBEHTA 20~
0%, BELBEE O~0%, A1 BIMEOE, v Y R E D RIEHOREL
LD ThHD, BEORBIMTRE: UKo 7Y e 20~30 RoEEy AN, XK
wLTHFL o :

b)) BEAOHEIRMRTI R, : B Lo o4 BHC (Mg 90 % “U > 5", BRE
{edestEdk, A VT s—~aHrv—1b IAG, A7 &> LRTHEEFFAv=254 POB, =}
a7z /=i NP, ~v 4 MA, #7752 GF, v22+K;, 271231
Fe=tb, il AFVLER RZTv e, BEAET > QA (AB), QA (BB) (H
AL HEAS 4 AB XKtf BB vHU®RS 0O EDLID), vrvrr=
23T~ b (HEMEFAFE) chsd. ChHOEANL Sy >a P CERR R
AL, APFHFERCHREARD ORCERE A ~REL LD L OWEERM LD D
% A,
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c) SHHRECFIHRRGIE . IHROMANZ R = Y i3> = ¥ 0 15W O{RIER
BikT% fib, 30cm DREEET 10 45k vk 15 SMEL LI s AT R RLL #2. RO
Ak <y Fo B0OW SBID 4 OF* Hvy, 30cm OEEEL ENRV-IER % 10 55
w15 SRS L £, 16 4RI MO B 5 4NEL  BlifTs 3 S, ATEE e 2
=i ETALCE D Y

d) S ve 7y VRTFHBIMTCHIL TRBE L 0% Vv, D% 5L
iy SREELE.

e) MEOHD: HIEIEL U TEHERETR o0, ftsB B[Sk ofusi ey
B, MY ORI TERL . ALIEE-RCRREMERIC I O3G kA
L7 A bEEYRIL TWAY, Ok 3 HH TR L 2B B WO
HOBTHEIERIE L —HLAV-OTC, FHEIRFOEMO lem Bokdh b >CilkE
L.
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1. {EHEAOREEF 2 r 7 v HEEORE

A, #AROEAEINT AMIERIOME

LEEEEAOABE, =F 7 —ARERLY — 72y —7AfLED 10cc HENE
A—ARORtoEE I B LI, AL BHC (XIS fv iz,

Table 1 OYHEMRA PRIESY & 5 &, SEUHIO XKL 24 BENGES A IC AL REL

Table 1. Effectiveness of several chemicals to keeping
quality of “Kamaboko” without casing.

Time on incubation 24 48 72
\H"‘x-u Quality L o, B .

el $ P |5 P Y 3Ry OB

Chemicals ‘**\\ z 28|12 238 5 baa Z 28 o8
Ethanol 3 - — + | # — + 288 # — + 348
BHC 9 - - = + — % 176 H o+ + 29
IAG 5) - — — | # - + 154 # — + 304
POB 6) _—_ = + — + 211 # —- + 356
Hy02 n - = — | = = = %4 — + + 154

1) Colonies of mucilagenous bacteria, 2y Volatile basic nitrogen of fish

cake were measured by Tomrrama and Harapa’s method® 3} 209 ethyl alcohol.
4) 999 BHC *Linden”, 00295 BHC suspension in 2094 ethanol, §) 0029
Iso-amyl gallate in 2045 ethanol solution, 6) 0,029 buiyl ester p-oxybenzoic
acid in 2084 ethanol solution. 7y 195 HyOp, 3~-T) 10cc of each preservative
were smeared on the surface of a fish cake, followed by being kept in a closed
vessel,
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0, 48 Rk D bh oL, 1 FRMICKFIRLFHT, T2RHH
i h whFEE L, T2 BRE ORI Ao HR D 348 me% el 164
mg% wRLIET &2k, oy BHC, TAG, POB &t RSB OMH TiLs L 4R
AR bhighot, '

FEtsEE ORI RL Table 2 12703 & 5 iz, EERLAMEOR & v 4 BRI iCEs
MR ARL I, BOfSHRE (xF~Adv T, 37V E, RZTLy) iMfE
kot

Table 2. Effectivenesg of fatty acids to keeping quality
of “Kamaboko” without casing.

Tnnaet (3?1; ‘éu(étﬂlz_:;tmn 24 48
T hemieais—— — ity T uNeto” Fungi Odor | “Neto” Fungi Odor

None - - - #+ —_ +
002 ¢4 Soapless soap * —_ —_ — - — +
002 ¢5 Methyl oleate + — — W - +
0.02 95 Methyl oleate ** + — — + — +
002 95 Oleic acid - — — W - +
0029, Oleic acidt - - — + — -
20 2% Oleic acidf - — — + — —
0.02 ¢4 Capric acid — — — 4+ - +
0.02 % Squalene — — — e - +
0.02% Squalenc § —_ — -_— F - +

* “Mikesoap” ** t High peroxide value § Squalene deteriorated.
1) All samples were emulsfied in 00295 soapless soap solution.

WUB T 2 o FoFRL Table 3 it X5k, QA (AB) X0¢ QA (BB) iz -3

Table 3. Effectiveness of quaternary ammonium compounds
to keeping of “Kamabokae” without casing.

Time on incubation
at 25°C (hr) ey 8
Chemicals Q“alitf “Meto” Fungi Odor “Neto” Fungi Odor
None + - + H + +
1% - - - + -+
Qacasy {
02% + -+ + x4+
1% - - = + + +
QacEB)* |
029 + — + + + +
0.29; QA(BB) + 0.295 Oleic acid e - + + + +
195 HaOp + 0.2¢5 Oleic acid — - —_ + + +

* Quaternary ammoninm compounds, 3095 purity
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hb 1 FORETCEHTHL L. ChbOEBTORHRGSSRIE VX TEI0LHHL
BHESH = b A, ¥ AR CH A Lo 1 B EANTkE 02 %4 v 4 »BRORIL
WA Thokn, BIMR L R % LERNBHTES S iz, Sorbitan mono
oleate, ER{LRIGK Y A v 4 »BROSFIHARL Table 4 iyt L 51T, HHFLATR
AR,

Table 4. Effect of combination of hydrogen peroxide with surfactant
and oleic acid to keeping quality of “Kamaboko”,

Time on incubation
at 26°C (hr) 2 % 120
Te——— ) ) -
- N a -, = - 'b
Chemicals ~-m__‘___‘9uahty § g g E % g ?: g -lg
T & & ¢ & 8 ¢ & 8
None + o+ o+ + + <+ + " +
19 Ha02 + 14 Sorbitan
mong :leate -+ - - + + -
185 H.0: + 195 Sorbitan
mqgo oleate + 0.2 Olcic - 4+ - - # + - o+
aci

B, -wn 7y »ROEARIT SEHEORR

BRI X S ic 2EFFoR. BB [ CLRBEA L S ORI i L ok,
Ebittnr 7r ik, 24-30C osiciifL . o Table b ik
Tr5K, BRERVGSHLBUEORHR L h#EmN 4L, MEEEKoMb XS
pvofe, EFlex sy / —ARBREHLCHEL AR ABAEOMMK L D AR TSN
HTBH, FhEEL a3 L aNRKIRL @b bhico th B L2 5
¢, RBREAEAECHELEORIFRL, #HHROEEF B ORTCHM L ko a SR L
el Bbhn, #FTER T G T iitgs By L Cem 2 L 7ct8, B
AR L, HolfEaiEl 7o, FOFBIIBMAS B4 L RBRX ¢z POB, H:0,,
H;0.+MA, GF OB i mido o8y, oM b
BLTL3E, QgL IFAL BN 52 ¢ ORISR A L 52
LEERDEF LR L 5L 0L bR 5.

2. AL BEAIR O e w 7 v aBE0RR

A, EEEOHACINT ZHE

HiskOFLE L RA Y WA L 1o, FAGcMigEO LA 10 SREHL, FRBRA
1T 22~20°C ogiz BB L 7o WhekE RNOER Ot Table 6 5t X 31T,
=F 7 =~k B L R RR L 24 B RRL L P10, SHElCIIimn e R 1L
THBRELE U, ¥R 48 e . 288 mg®, 120 B3RER 1% 67.7mg%
ThHote. LBLFIHRORMAL - 4 ik SEE i o MR A RisSsdk L,
72 BRI E T4 U I VB L o0 R T I A REL fedoie. HERM:
e 2Rt 124 mg %, 120 BERGERIL 29 me® CREELHHE REOENED HR
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Table 5, Effectiveness of casing to keeping quality of “Kamaboke™.
\ ime on incubation at
) 24~30'C (hr) 24 48 72
s b, it VY
E’ | . Qx
4 Cosiig 85l% wi% B =20 |% @ z
g -1 5 o g ] ¥ g & b
E Chemi.cals\ = B: £ 2| % & » g £ & &
hd -3
None x + — + + 106 # + 17.8
None O — -— + — 8.3 -+ + 14.4
Ethanol 1 O - — # — 224 it + 28.2
I* BHC  ® Ol- —-|# - 1]l # - 262
IAG ol - ~|# —- 28| # == 265
POB 4 Ol - — | # - 61| @ —= 208
NP 5) O - - H# - 18.4 a0 =S 222
H:0:, © Q - - + 1+ 6.2 # 285
None X — — - +
None O - — + +
BHC 2) O — — #+ -
11 FOB a O - - t -
Hjy0¢ %) O —_ — + —_
;04 + MAD O - = + -
GF ] O - - +* -
VK: 9 O - =+ =
* Cover just after the application. ¥ Cover after drying up applied
chemicals. 1) 2) 3) 4) 6) See Table 1. 5) 8 9) 0.029% chemicals in 209
ethanol solution. 7) 125 H:0; was adjusted to pH 5 with maleic acid
solution.
Table 6. Effect of combination of infrared ray and preservatives,
Time on incubation
at 22-29C (he) 24 48 72 96 120
\Quality % 5 o l% © z8le 5 =z¥®l%e 5 P
- P 8 5|8 £ B bl &5 E0s @ 5|4
Treameni™~ |7 & 3|2 & § JF|%2 & § 28| & 3|54
Ethanol* - — *i#+ — + 288[# — + 48| M + | 677
o None — — —ld+ = = 102+ ~ + 124 |4 ¥ + | 290
%
" & | Buc — — — |+ — + wo|4+ — + 268|4 + +| 59
o
‘§§ IAG* — = =4+ = 4+ 44|+ — F 25|44 H +| 455
o
£ | PoB* — — —i+ — + B9|+ —~ + 20{4 + +! 456
R : R - = — |~ - ~ n0|+ — — 1B2|H# + + | 327
* See Table 1. hid

The upper part of “Kamaboko” was subjected to a 10
minute irradiation with a 500-W infrared ray lamp at a 30cm distance.



556 Z BB B HOSE H£4%

fo. RAMREBLERI L R B L 8T, BEMEASIKEBRA L b Ob, 72EHHRICH
SO ME AR MELREL, BRIEKT 162mgH CEH PPN S 253, 120 Bk
KR HTEREDHE RO Z Y B LA b OREL THRA EEA L, FLREHIREL
2.7mgH LichERED LRI, MOBBHARALLOR=F /—1 % B
LR T 2 S 40BN 00, FBOALBI L0 VL 2Tvicd
THRAOMBLED Bhiev, FARRRHL Ao DR~ TRP i M nREL,
4 A EECAESREL RS LY, FRAMHRRMUTECEETREQD B HOER
LT3,

B, tr 7y L ESOWME

PBRHE OB RE LIS, Ehikter 7y CESMcEIEL, FMG R
LEE 15 SHEML . RRFRAROAL B LARIHRBHEBEoRBE L Lo i
HLERIL bR . MORBRIZS THRBIINE ORRG Lis. PERBROK
B3 Table 7 &t & 5, A8 L TRBEH O AFMB L MU L bOREE LR
R LT 5 e EmnRrok. LA LEGERV-EaEL CTEaEFMAY IR Lo
ROSh L SEURECaE LSRR Y b @h, 48 TSSO MR HTE & Ens Bl
LB Th ok, fnks 6 E O MRMHERTEAEOSHED 206 mg% XL,
AT FIRY R L b Ok 189 ma%, a3EL TR EML L0k
15.7 mg% CHRIMRC L SRR D, EefE AL B L 2 Ko

Table 7. Effect of combination of infrared ray,
preservatives and casing.

X Time on incubation at
\ e 24~30°C (hr) 2 48 72 96
24~ o
*®
\\\ Casing !é‘;, . . z
~ s |3ear|yeae|a®
& e - o
Treatment ~“~.__ dg | 8|8 & -8 |% & & g}
~— B
None X + — | + £ 106 | U 4 178 206
None O - - + — 83 + = 144 19.0
Eihanol* O - - + — 224 # £ 282 314
Nonet b4 - - + — + — 152 189
-y Nonet O - - + - + - 15,7
A - - + & 177 20,
o | Nose O 4+ + A .6
B | BHC* O |- -]+ - + & 221 278
:ég IAG* 'e) - -} + - + + 154 19,3
&g | POB* O - —j+ - 4 + 165 | 227
k1]
NFP* O - - + — + £+ 163 204
H:0:* O —_— + — + + 132 244

* See Table 1 and 5. ** The upper part of “Kamaboko” was subjected
to a 15 minute irradiation with a 500-W infrared ray lamp at a 30cm
distance. “Kamaboko™ was covered with ce Ilophane just after the application
of chemicals, and then irradiated, T Daily irradiation,
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TEELLCDDRFBUEDLO I ) MEORIRENS DL {, WMEMEEY Sl
oDV X B TR Dbh SR L BB, BVEA I L RS BB A B
#3270 F oo A L A L R L T, WIOhoRIK D #an3E
ShRvie. DOMBIIMESERIC L AR TH B, RN X MR TCH ST - OER
DA T TRV, LU Table 5 ©RLE L 5K, BEARHHBE CAELL0
PR DRHRIE | b Ehoho o L bEx B, Beb BERRGHE b GE LR
B ML oouiRiMac L 5B ThRA 5.

3. ¥k, BEAE e 7 o AIBEOBHR

A, #EEEEDE TN R

PR OFRMICEERA DA L -0 b3 T o e H 10 SRJMSL £z, Table
BHARBE, =F /At L - WRIZY 24 BRIt M A3 L, 48 BRI LTRSS
A2FEL, 120 RIEEOMISHEINY 67.7mg% Thok. IS LEINEOZ LRI
7R 96 i o vd 2 e =~ b it F P, 120 BB oERERg
16.2 mg % CYEEA R FEIIRA TR L. L LB 2 ¥R e 8 L7 b ot st
o Rk g LK & A e {, PEAIIC X 208 B Lo,

Table 8, Effect of combination of ultraviolet ray and preservatives.

Time on incubation
o GG C(hES 24 48 72 9% 120
T~ ity (% op .l om . 2z on . =9l e .=
2 5 2|2 5 2 Mulf 5 E My ¥ 5 £l0y
Treatment ™~ 1§ & S |f & 8 LE|Ff & & #E|F & 3|8
Ethanol® - = 2 - + 28| - F HE|WH M + | 6n7
% (None - — — |- — — 38|— — — 9o|l— x —1 182
BR
u-~13.H'c:* - — —|— — - 88— — — 94— + —] 28
.‘gé IAG* _ - = = = 78| - — — 8| — 2 —1 198
i
T E | POB* - - == = = 2|= = = 84|+ L *| 126
£
=7 Hy0 - — —=— = — 6&l|=— — — WI|— + —| 168
|

* See Table 1. *¢ The upper part of “Kamaboko” was subjected to a 10
minute irradiation daily with a 15-W ultraviolet ray lamp at a 30cm distance.

B. r 7y yAELTEHOCINT 5B

FoakBn 2 [fTo0z. BRI ClMighoRMcBIAI L RA Lo, Hbctr 7y o
CHEAKMIEL, SRR MO _LERCEH 10 IS L T, THRERE MO
Hen it Table 9 w384 X JiC, FRASON MR 24 Bl Hic B e 3eE 1, 48
MR IS SR L i, ¥l # AR L el L MR 48 s
SR EZEL T, BAERD X E MG 72 b Ok 48RRI RIS ke R
ZEE LT, FOBOMEOMAEETRIR T k. Ik 120 BRI OMmIEMEEEIT %
MFOMR D 298 mg %, LMD 500mg% oL, EgoamArLizd
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ot 13.0mg% CHEELHELBL ORI, BEML ML AHAL b OOH T, B
PRIk Sk B Lz & D4k 72 SRR AESRORVER TN o v 3B U Ao ht, MBS 1205%
M A RE L R BE Th b, 120 Bl o BB 69 mg% THRI B TH L.
L 72» LAEOBEEAIO 2T FED Bivkeh oz,

Table 9. Effect of combination of ultraviolet ray,
preservatives and casing.

Time on incuba-|
" \\f’%@t(hﬂ 24 48 72 9 120
-]
L
E \'\\ Casing gx - s - 5 s
2N Bl rlreaRl el oeaty et
& \;é?é?és%"zés??és??as?
Treatment wE
B
None X|£ — |+ & 106 |4} 4 178 206 | it it 298
Ethanol* Ol— = |[H# — 224134 £+ 282 314 | 4t #5090
Nope |Q|— — | - £ — 19 83 | # 4 130
[ |=gf [BHC* |Oj-— - |£ — + — 157 |4 + 156
g&::m« Ol— —| %+ — + * 137 |4 + 160
%EE POB* |[O]|— —|x — + * 1.0 [ 4 + 151
HETINPF O - — | — + & 109 |4 + 127
Hﬂoa* O _ —_ | —_= = —_ 4 0| + Hl' 6.9
Nane X|— —|— -+ — 4k + i
None Q|- —|x % + + 4+
¥ None Ql— ~|— -— + — B
2w |BHC* |[O|—- — |~ — - - + —
| Fg|POB | O|— ~ |~ — - - + —
giimer |O|- —|- - |- - |- -
g2 | GF* Of— ~|=- — - - + —
= \VKs* |O|- —-|—- —- £ — + —

* See Table 1 and 5. 1 A 10 minute irradiation, § Irradiated 5 minute
for the upper part, 3 minute for both long sides and 2 minute for both short
sides. The irradiation was carried out daily with a 15-W ultraviolet ray lamp
at a 30cm distance,

D EORBCR TSR RALE, BBl LBHTEC ol R L
DESEBT L, ERFABECIENRE RO BRI OZG L cES, B TR
OHECBEEMETET B2 2nd, HRB T MY RIMEC 2 ~ 3 SRIESL it
7ot BFEALEBNL, B =7y ¥ ORARAR L TR HiROAREER 15
SRS L 7o, WHHEE ORI Table 9 R1 X 51, MABRRCASEL F-3¢HAR % 48
BRI RN ST L o8, ChICHLAEL TRIMROIBAIL o oik 72 Fifiitk
g oRECARNEEN AL, SRR vIMENRE L LB ChH . B
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e AL L DDTE, 14808 RBRYENLELONELFHT,
ASBRIIT R L TAE R 2 Ean e o7z, k¢ BHC, POB, H.0.+MA, GF %
HLi b ONEHT, 26 KEMECHRONE R > RELLBETH O, V.K;
¥REL b DOBREIENEO AL Mt Lo b O OR L £ ERd o8,

4. AR BN, BEERC v e 7 3RO MR

A. FEOEORETHRT HHR

Table 6 R(F 7 &R L #FHEO BRI BE LT T, BH {BRBREO ORGSR
SLUTHBORTLRIES 5 RAAE VL0 ERINS. FhofiMee BiT52
B COMIA R B2 2 MER X, ZhieH L 2500~2,6008 OEABROD
FHE OB RN 20 Cihvh HEBIRTW 5. Lnl Table 8 OfHEY A&
% L BRI OET AH M 3%, OB L Titgh BRAA G
Aot BHRAIOIEHSHLEE St TR EFNEFONE A I FF AR D2
LILfRAOEY TH D, X 5 BRSO R MER RO ENY £, BES
BA—ARIA X R IO TRV L IR RS,

TR TGN B S OB G L g, e TREE, T
A g BRI hEh 10 SRS L. B0 R R EH MyhL i
e, BERBR ORI Table 10 RT X 5k, HREL 24 BiEHcBE %L, 48
MR AT R 295, 120 eI O BRI 67.7 mg% THok. Thikg Lk
RO TSI 1o b O T2 RIS b v M R E LT, £08) CiRT
7, MEEFRBERR RS S ekt ¥ 120 i O WMRMEE R 145 mg
FC, FIHRRCRNR OB AR LRGSR R R L. A, FRRUEN
BEHHL - ORWTRD, FRABRBUEIMRO 20 R LB R BT Lindofcd

‘Table 10. Effect of combination of infrared ray,
ultraviolet ray and preservatives,

Time on incubation
At 22 G (he) 24 48 72 9% 120
Qualiy |5 % % om 29, 2R3 B . l2®
o S oy, | S M| S | Mgy
Treatment 2 & S| & 83 FE|R & 8 FEIF & &|>8
Ethanol* — — |4 — 4 288 — + 48| W + | 677
None - — == — =~ &= 4+ = 27!l —= + =] 145
j:;'-u:'
- &~ | BHC - = == = - W= - — 94— £ —| 178
Sk
= 08 IAG* — — == = = 73|= - —~ 1u5|—- + —|181
Ll
WEE | ross - - =~ = = 83| — — 84|- x —| 188
==
H.0a* - = —|—- — — BA|= = =~ 98|~ £ —=| 196

* See Table 1, The upper part of “Kamaboke™ was subjected to a 10-mirute
irradiation with a2 500-W infrared ray and a 15-W ultraviolet ray lamp at a
30cm distance. The ultraviolet ray irradiation was carried out daily.
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DIt E, YeORBELENORL, BEROD COREHFREL T, ¥ 10RO
ERERREIE S0k, EOTHEADHBIFRAL VLD LEDLRS.

B. a7y »GELIEAOHE

R 2 7ok, BRI CRERERRoRRIEBTIi LR HEblkkee 7y ¥
TEEAT AL, FIMER OIS B LR 10 4HEI L, 24~30°C oSl
Ui, feirni =R e H M Uk, 1THEREE RO K. Table 11
Rt X 3k, SN ORHERRKIE 24 Rl s g A L, S FERIC L L. =
7 7 =AW L a2 48 BB AR £ FE L, 120 Bl WFIHDE
12 500 megH Chok. G L THIMGRUEIRY BT 1o d Ok T2 iR IC #Hif o1
ECANE S L font, TOROMBORHF BB ch o7, 120 FfjiE oBRMEIEIT

Table 11. Effect of combination of infrared ray, ultraviolet ray,
preservatives and casing.

‘Time on incuba-
tion at
g \ \230C b 48 72 96 120
[ =] T -
\ - -
g \'-.. Casing Q X . N . 5 =
8 - Iy Rlyeatyoeatyoesdroeat
-, [ | M e =8
o \3§?£?§>E?£>?Fm>&?m’>e
Treatment =1
-
None X |+ —|+ + 1064 # 178 206 | It it 258
Ethanol* Ol= —|4 — 224|4t £ 144 314 | {1 At S00
Nope O — ~|— — + - 17 674 + 105
i|gl [BHC*IO|- —|* — + — 125 | + + 120
A, |IAG* (O|— —|x — - 123 | + + 143
Ei—g’ POB: {O| - — |2+ — + — 166 | + + 126
28 (N [O]—- — % —~ = 1234 + 129
HO* | O|— —|— — + - 01|+ + 1.3
None X|=— —]— + — + 4
None O|l— —|— % + + # 4
b None Ol— —fj— — + — + £
| roB* O|l— —|- — - - - -
1§ a& H,02* Ool= —-{—- - — - F—
o
3¢ HuQg — = - - _ _
Ez FMaA+| O -
SE| GF Q|— —-1— — - - + &
[
B | VKa Ol— — |- — - - + %

* See Table 1 and 5, 4+ "Kamaboko” was covered with cellophane just
after the applicalion of chemicals, and then subjected to a 10-minute irradiation
with a 500-W infrared ray and a 15-W ultraviolet ray lamp at a 30cm distance,
The surface of “Kamaboko™ was smeared with the chemicals after a 15-minute
irradiation with a 500-W infrared ray lamp, and covered with cellophane and
then subjected to a 15-minute irradiation with a 15-W ultravioclet ray lamp at &
80cm distance, The ultraviclet ray irradiation was carried out daily.
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105 mg% ¢, FREARBEFESTRYRL L. BEH, 88 FRERCRINELEEL
2% DT, EEBREAERYBR LR ONEE, FMRATENREHALICLO LR
B oIBL R LN, £ OMOBERL Hh L L Ok 48 WS fgk o M il
FEL, A% FL BRIV SLPENEDL LI TEDS. =2/~ A BAE
BEHieaE L -540ES, BABOWHEE Y D EFEIELSL{ETLAZ 2R3 L, &
NEOBEORE I ARTIH L OASIHMBE O EER X 57KMFR BEORE & L
Lk Bbhs. I-HBRuACEIdgolEcBEmiBEL L. HTHRRI
Tk #ist O Am 15 SRMS Lok, BWEAYBRGL, B85 en 7y v TaR
L, i Amic 15 450 B B L . REBORE1: Table 11 RT 1 5k, 08
BUEEL-TERIE SEEe» eaRBEL L, chiedL adk MHBRURME
FEAL 24 ok 72 BRI SO MECME @I TEEL, 6 B » v 8RBELD
WhEETSH ), BREEHRSEL ED b, BN, 43 FMREORIMR
PEEREV PR S SEA T L. POB By ik HO,+MA 22 mLA-b OB &
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Summary

“Kamaboko ™ is one of very popular foods in Japan. It is made by cocking
the fish muscle pulp well mixed with salt, starch and tasteful ingredients,
such as sodium glutamate and sugar or saccharine. It is a serious problem
from the hygienic as well as producer’s stand point that the kamaboko is rea-
dily spoiled and usually possesscs only one- or two-day storage life at room
temperature. The present study deals with the application of preservatives,
casing and various radiations in order to increase the keeping quality of this
food. The results obtained can be sutnmarized as follows:

1, Among preservatives which were applied on the surface, hydrogen
peroxide, oleic acid having high peroxide value and quaternary ammonium com-
pounds were effective in prolonging the storage life to two to three days in
conirast to one day in the control. (See Tables 1~4),
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2. The casing with cellophane was found effective to elimination of the
secondary contamination. The combination of the casing and smearing of
preservatives on the surface was effective only when hot surface of the kama-
boke was treated with solutions of preservatives followed by casing after few
minutes’ standing, while a group in which the casing was made just after the
treatment with preservatives was rather inferior to the control group without
casing. {See Table 5). .

3. When the surface was irradiated with infrared ray, the storage life
was prolonged to two d ys in contrast to one day in the control. It was obser-
ved that micro-organisms were not developed on the upper surface but only on
the side. The application of hydrogen peroxide followed by the irradiation
was slightly more effective than irradiation only. (See Table 6).

4, Irradiation by infrared ray on the surface of a cellophane-covered kama-
boko gave no improvement as compared with cellophane covered control without
irradiation, No improved results in this case was ohserved due to the applica-
tion of preservatives before casing with cellophane. Daily irradiation, however,
resulted in a marked prolongation of the storage life. (See Table 7).

9. Daily irradiation by ultraviolet ray on the surface of the kamaboko
without casing was elfective to prolonging the storage life as long as four
days in contrast to one day in the control group without the irradiation. No
eifect of keeping quality was obtained due to the arnplication of preservatives,
(See Table 8).

6. Daily irradiation on the surface of the cellophane-covered kamaboko by
ultraviolet ray was effective to prolongation of the storage life to itwo days as
contrasted to one day without irradiation. Among preservatives applied on the
surface before casing and irradiation, hydrogen peroxide was found the most
ellective. (See Table 9).

7. Daily irradiation by ulraviolet ray all over the surface of the kamabo-
ko which was covered with cellophanc after few minutes following the smea-
ring of preservatives on hot surface was effective to prolongation of the storage
life to three days in contrast to two days in the control without irradiation of
ultraviolet ray. Among the preservatives applied, hydrogen peroxide and buty?
p-oxybenzoate were more effective than any other one under test. (See Table 9).

8. Daily irradiation on the surface of the kamaboko without casing by
infrared ray followed by ultraviolet ray was able to make the storage life four
days as contrasted to one day in the control group without irradiation. The

combination of this procedure with preservatives gave no improvement. (See
‘Table 10},
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9. Daily irradiation of infrared and ultraviclet ray on the surface of the
cellophane-covered kamaboko was able to prolong the storage life to three days
in contrast to two days in the covered control without irradiation. When the
casing was made just after the application of the preservatives, no better effect
was resulted. (See Table 11).

10. However, when infrared ray was irradiated before the application of
the preservaiives, somewhat effective result was obtained; particularly the
application of butyl poxybenzoate and hydrogen peroxide mixed with maleic
acid were found to keep the quality for four days. (See Table 11).



