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Studies on method for keeping quality of ** Kamaboko ™,
a cooked fish paste II

Effectiveness of ethyl gallate, gallic acid, casing, infrared
ray and ultraviolet ray, and their combinations

Tetuo Tomiyama, Yasuno Yone
and Yuzo Harada
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EHEIW LRY CoR(HERHEM L Ay, AEBRAE, +v=7r va3 FANROR
IR D BEEE RS BiC oW TIRR L, BIMERUHAHRS O Hle s X Kt e 7
r EENZRATFEROILEREN R Lo ME L. L LEROERCRA L=
BSERNLIRA LT, BeiEAORTREDC v e 7> AL O, 0
ORI Do CBEmNERT 5 2 LCEEL, B  WEO REEO EIWCE
Llekotie R Licioh L L 7. H0CE LEVBAIG SR DAA L S, BEA
RO aEOGEBNATLTHA . FE L Ethyl gallate %0 Gallic acid %
HICH D RALREGO e 7> E¥ FRIMBRRCRIMEOBRIC OV TRET L.
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a) HEOFNBRCHERNE: BBV BTSSR O § O, XBIERW 90~
94 %, HEEEES~9%, S FHAROHE, ¥y ¥ T L REIDED, EEOESE
LizbDOThbD, RBEIPEHAKBRHEL X IERLTEEEL, SHEEKRERR :E-—-X
ST AR L TR L . BEOGHERIEREF L L7 ) A 20~3040
HHEY AR, FL LT 26°C oEEEPCHEL .

b) BEEHIOPES: 1 7o b ©it Ethyl gallate E¢F Gallic acid ©5 5. B
& 100g L 01, 0.04, 0,02, 0.0l g DAL FhFI 166cc DKICEF LS
EERIREFIL Ao,

) ARBROFAAEAL T RAROBINCE ~ Y Z ks~ ¥ D 15W DL
By HV, RIMHROMEHE =Y ¥ D 500 W-S & o3 0% Hv+, 30cm DIEEEE, B |-
ik 5o, MY 35K, BiEEE 250, 3 105K Ui, HUSMRMEYE

* ARAFFEOKENS 1952 42 4 HICHRCiNT 3 A AR &S TRE L.
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d) AEOFWERUHEE: te 7y /ﬁi’f‘bﬁ?fﬂ'&kﬁﬂﬂfcﬂﬁ Li-d D2, #
WER TS M 4 e AT AT,

e) MEEO¥E: fEFII: LTEHERER Lo, BRhiikoxE tcm F o
AL LD, ROCERLL-ECF OSBEELvEEL L. ERELEL JEHOBER
FEHD kX ot
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1. BFBHIOBREF e 7y »EBOMR

ORI T SEHOMEY Table 1 RLTHS., hiikd i, Ethyl
gallate Ry Gallic acid X\ Fh b EABONHK L E4<, 2 HBCREMSSLE
BN, TOBOBEROTETC L RN, Ethyl gallate 2L 7o ODOWER
BERTERY b A0, EELBERBEDLRE DR, e 7y YHEELLREGRRIT
BREEM OB Table 2 RRLTHD. wr?r Y EHEOWMA LS L, MABEDK M
2 BRI e R LD L, e 7y vEENA LS DR 3 HERC Sddhhd
FBEL7. B HL TREMORFLERTE Y, ¥ MRIE RS R 96RHR
Z 20mg %, 12065084 279 mg % Th oL, v 7y v EEOLD L 06
Bt 1L6mg %, 205U 206 mg % ©, WL ZHRINEHBESESREDLR
7o, WRELen 7y YAEYHELLLOOHRE e 7y Y EEOLOLDOL D S
BEHEL, BEHOMBIEDLNL» 0%, FEE R ML b o fni A
EOWTFNORESLIEET 5 L ir BB L.

2. FNBEOCHRAOBR

A2 B D AL, BERAR L EREMRC 1 ERETReE BN L, R0 RED
WO LR O AR OV TRE L. 208K Table 3 i3 <, Kt

Table 1. Effectiveness of cthyl gallate and gallic acid to keeping
quality of “ Kamaboko” without casing. (Feb, 21 ’52~-25)

Time on incubation at 26C | 48 72 | 96
'—'-.‘_____‘_. —_——— T 1 g - T . — " ot ‘; ':'“'"" _._"'_'

C Quality e B |2 B 3 e B o, &R

- E ET) [~ o [=3 m. ™Y a [~ q

s U FEEIEEE Sy 2248
None - + + + 4+ + 106 | 4 # + 220
0.04 —- + + + + + 938 + 4 4+ 189
Ethyl gallate 0,02 — 4+ &% + 4+ + 102 + # + 161
v 0.01 -+ + + + + 106 + & 4+ 143
0.t — + = 4+ + + 124 + 4+ 201
Gallic acid 0.04 — + % + + + 114 4+ # + 178
0.02 - + + + + + 164 + i + 27.2
0.01 - 4+ + + 4+ + 125 + % -+ 148

* Colonies of mucilagenous bacteria.
Volatile basic nitrogen was measured acc:ordmg to Tomrzama and Harapa's method 2},



Gl e e e BUHT : MR O RRB RSN T S BFE 1T 139

Table 2, Effectiveness of casing and chemwicals to keeping
quality of “ Kamaboko”, (Feb. 21 '52-~-26)

Time on incubation
at 26°C 48 72 96 120
o \ Quality | % % | % 8 EN |2 B 2R | B AW
ent- T - 0 o I o [}
: h L k] L b0 4 L b L 1 b
e A I A
None x | — | £ £ 106 | & @ 220 | w # 279
None @) - = + + 8.7 + + 1186 + + 2048
0204 O - — + + 9.0 + + 188 I
Ethyl gallate | 002 (O - = 4+ + 103 + + 139 i + +
L 001 O - - + 4+ 102 + + 147 + +
/01 @) —_ A 98 + 4 140 + + 275
L 0 O | — — ¢ & 4 92| x + 208 | 4 +
Gallic acid
002 O — - + 4+ 109 + + 240 + +
wo O _ - + + 96 + -k 229 : H+ + 280
The casing was carried out after steaming.
Table 3. Effect of combination of infrared ray and preservatives
on sheif life of * Kamaboko™. (Feb, 21 *52~26)
Time on incubation at 26°C 48 72 96 120
o H — » - 2 - 5] H -
Quality 8 W . OhﬂuZ_& Ebﬂ:_z_h\ Eul..z,&
Treatment ﬁg'\g gﬁgﬂquzuﬁéﬂ-'!uég-gm.m
AR O|T K E |2 RO »E | & QO »E
None ok |k b = 106 | H 4+ 220 it + 279
¢ None —— === 96 4+ + + 2294  +
2% | 004 | —— —|— — — 80|+ + + 128 |4 # +
g" | Ethylgallate | 002 [ — — —|— — — 100 + + + 167 | # 4 +
};:'E 001 | — — —{— — — 101 + + + 144 | # ¥+ +
Egi |vo.1 —— =l — 12+ 4+ + 200 +
- _ B 004 |— — — | — £ — 110 | + + + 195 4+ # +
11 d ! !
\Gallieacld b | o | - - W7+ 4+ 257 | 4 +
Loool | — —~ =l — — = 122 4+ + 4+ 208 4 4+ +

* Jrradiated for 5 minutes on the upper part, 3 minutes on the long sides and 2 minutes
on both short sides. The irradiation was carried put only once at the start of the
experiment with a 500-W jnfrared ray lamp at a 30cm distance,

FLIMGHK L 4 BB S T, LB DT ERAY 2 Hidw B s b Ao Dic ke
31, PO EERECIIENChH oM. L LIESEEEECILYR L s bhic
Mote.  BHEE LA L R AL O o®FL Table 3 XY Fig. la iRt X3
KAIMEO R Lo b D LTRA X2, BiROBRITRADbRgsOR.
3. SN EIERIN T v e vy v AEOER '
BIr A A B 0 AA 1B ST B H SRR YL THRE D 0 A % E RERA R O
BHME AT X 0L 7obiEy Table4 Xyr Fig, la ORL . $AMMAEIRVTR
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0.1 0.04 002 0.01 0.01 0.02 0.04
Gallic acid (%) None Ethyl gallate (%)

The * Kamahoko” without casing were irradiated by infrared ray.

0.1 0.04 0.02 0.01 0.01 0.02 0.04
Gallic acid (25) None Ethyl gallate (%)

The “ Kamaboko” without casing were irradiated by ultraviolet ray.

Fig. 1a. The effectiveness of preservatives, infrared ray and
ultraviolet ray to keeping quality of “ Kamaboko™.

After 144 hrs, incubated at 26°C.

$26°C T4 HREMELEBEL:. S HBOEREEEY2 5 L, WEXD 27.9mg % X
L, SRR EX TR 122169 mg % TH2T, FIMERSIHE B FROEY R
L. ZoBE&LBEHOMERL FDLAR,DI. tu 7y »AEL BEOE
AR RS OFEI3 Table 5 %oF Fig. 1b @iT38 0 ¢, Ethyl gallate & 4804 &
YL oo Ethyl gallate 0.04 % Ko 0.02 % K& & FHHT, 26°C ©6 H
[IERE & 48 L7z, Yoo Ethyl gallate 0.01 %X, Gallic acid 0.01 % X335 HH,
BEABO LRI L 7 b O34 HESE 2 FEL 2. Gallic acid # 0.1, 004, 0,02 % 7N
Licb o E oAl Lizbok h £408hof.
4. w7y 03, MR FIMRROPEERZ AL CBEOBR

BRI, R SRR EESSHALLSAR, COoREOSENLEIMEMOLEN
THRD X 5 ERBRE Tk,



L e e e HH  BRRoRERECHTEME 1 141

004 0.02 0.01 0.01 0.02 0.04
Gallic acid (%) None Ethyl gallate (95)

The cellophane-covered “ Kamaboko ” were irradiated by ultraviolet ray and infrared ray.

0.1 0.04 0.02 0.01 0.01 0.02 0.04
Gallic acid (%) None Ethyl gallate (95)

The cellophane-covered * Kamaboko” were irradiated by ultraviolet ray.

Fig. 1b. The effectiveness of preservatives, casing, infrared ray and
ultraviolet ray to keeping quality of * Kamabokeo ™.

After 144 hrs, incubated at 26° C.

W g 2 Aic Ethyl gallate s\ 3 Gallic acid o /KEiE%E FH ERENL
WAL fos, B, BEELLLORF/MEYHEEL, Ebicre 7, oGBSy R
LTz, REEMSRIEE 1 EMHEL <ok, BERBROFET Table 6 Et
Fig. 1b 25+ 0 T, AFE K « BIHRHAEIL6 BRICHEN ICRE AT L foic B3 E
Jfeinvote. #il Ethyl gallate 280 AA 23 ©WFhd 7 ARBICHEH S BEL 1A
DERETELES L. KL Gallic acid 2L 72 b DI EFEMD AE—
oo BBRER L h £LE o, EOREREES L TABE, e 7y af K
RO RIS e EFRTH H - L BB L. BE#A o i Ethyl
gallate 23EEF OIS L FEHL LB AWCEFHTH H. Lo L Ethyl gallate &
Gallic acid x\FhdlsCHi D AALE, BETHE Fig. 1LIKRT L)l kL
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Table 4. Effect of combination of ultraviolet ray and preservatives
on shelf life of “ Kamaboko”, (Feb, 21 *52~27)

‘Time on incu-
bation at 26°C | 48 72 96 120 144
' Quality| % 5 (b B, 2R % .28 b e .20 |8 m, 2N
. 3=°‘Gﬁ°nﬂ§m‘i“°n§m5‘=°¢fm3°°4m
Treatment ZL8|EESSE|2 858 |2E35E|8 a8 nE
None P — bk 106 [ 4+ 220 ] i + 279
§  None ‘——— - —— 80]——— 95| 4 + — 123| 4+ + + 150
°3[, 004 — — — | — — — -— - + £ £ 120 + + + 201
w S ﬁzﬁgie[o.oz;——— - e — 15| ko 4 122+ + + 160
§3i 001 — — —|— — — 80— — — 128 &+ & & 140| + + + 178
ggl (01 —— — = —— 89— ——~ 17| & & & 122 + 4+ + 270
E7| Gatic (004 — — ~ | — — — —— &k £ 169 |+ + +
acid 002 — — — | — — — e + % 4 183+ + +
00 — — — | — — — 00| — —~ — 126+ = — BO|+ + + 273

Irradiated for 5 minutes on the upper part, 3 minutes on the long sides and 2
minutes on both short sides. The jrradiation was carried out daily with a 15-W
ultraviolet ray lamp at a 30 cm distance.

Table 5. Effect of ultraviplet ray and preservatives on shelf life of
cellophane-covered * Kamaboko*, (Feb, 21" 52~28)

Time on incu- " ‘
bation at 26°C 7 96 120 144 ‘ 168
\H\ Quality :o -g :O E =O Ea zl & :Q n;ﬁ Z. & 20 -;“1 z' \&?
. @ Ol ed 5 e ] ] ] o s
Treatment ™. £ & |% & 8 2 & »E|2 & pB|E & »E
None [— - = - L o— 120|+ + 178) + + 270
,,,}u. Ethyl 004 i— — | — — — — 90|— — 109+ — 170
Ll thy T _ = —_ — - -_—
o | gallate | 902 10.0 111 |+ 150
23 - - = - — — 109 |+ 4 129 4+ +
-EE 01 [— — ]~ — + £ 1654+ + 1904 $
ES Gatic |004]— —|— — + £ 15|+ + 220+ +
acid 002 | — — | — - 11.0! £ — 1544+ — 179| 4+ +
001 — — |~ — |— — 183+ — 159!+ — 258

* treated in the satne way as shown in Table 4,

b, BiLEEYR DO CHRIES SR ORI MBI TR D, WY EEANES
duhud, EEE AR RUENR 2 & T B C L X o T ROSERSREEA D
THHH.

V. %

1. fEdigso it Ethyl gallate By Gallic acid ##hRBAE LTS,
BN {R PRI S B uln b,

2, vr7yr YEALAEYMI - iROESEEREIEKO 2ZHCHL3IHTHRY, B
CBEMOIET T, WoMIc € 7y ¥ DRIV RN b,
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Table 6. Effect of combination of infrared ray, ultraviolet ray, preservatives
and casing on shelf life of * Kamaboko".* (Feb, 21 °52~-28)

Time on incubation
7 at 26C . ) Qﬁ 120 144 168
T 5 : . 3 = £
. Quality g B Z® | e B 2R 1 3 % AR | H p AW
icals " c S Mym ({3 S Mn | P g s 5 a
Chemicals - 22 =8 |2 & YE |28 5B s & > E
None - = 97 - — 129 + — 169 + —
Ethyl gallale[ 0602 | — — —_ - — 130 +t = 49p
001 | — — - - — — 130 £ £ qa5
0.1 — — 145 — — 157 + £+ 190 *
Gallic acid 004 | — — 144 — — 167 + £ 2190 4+ + 220
ez | — — - - + & + &£
001 | — — 158 — — 162 + + 182 + +

* Sample was subjected to a 15 minutes irradiation with infrared ray just after the
application of chemicals, and then covered with cellophane and irradiated by a 15-W
ultraviolet ray lamp at a 30 cm distance. ‘The ultraviclet ray irradiation was carried
out daily and in the same way as shown in Table 4.

3. w7y AL EAL Ethyl gallate Bg? Gallic acid 0Bz B
Hichot,

4. I MR OB ORFEIT 1550 1 B RS L iz d O ORI 26°C ¢
HEOZHILHL 4 BC, FAERMEREL CEEAESRELTLE. BEALE YA
ARSI RIS R L o Y, DI RED b ot

5. BEBOMMOLHEICERMMRYEH ISR LA, b ATRFEA RS
FERE AR 8 DA AR A B0 IR Y BN LSS, BEflogRI4Abbh
Trinoic,

6. 0.04 % BiF 002% > Ethyl gallate 28U 0AA R v vy v SR L C
RO B L2 DR VAT, HEN2H TR0 7 BB L L.
Fe 0.01% Ethyl gallate sf\i3 001 % Gallic acid Z#8 b AL 2404 BIF L1
40, WIEIHRBYHOLO L oDECEYCh 7.

7. BHEHIRB D RA SRR A AL, Bicen 7y vogRLE b OREN
MECEHENLLEIAS, BOUBOXEMNIH, BFEAHZRACTEEL GRMARTEST
FEA AL fod oA 6 HHSHE 2 L 20 L, Ethyl gallate ## b AA CaEL
FIFRBOCRIMRL TSI L 2 b OB OEHC7 HRISHE L9 L. il Gallic acid
2L S ThH k.

FWFAO—ER FAAFEPRR (BEFAHE B+ AHEREE) w X AL

x HRk

1. ELEK - KEER + FEIS S : S AR AREEEIRE, 16, 551 (1956).
2. WK < SIS : BAKEESA, 18, 112 (1952),
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Résumé

In preceding report? it was shown that most preservatives when applied
on the surface were not effective to prolonging the shelf life. It was further
noticed that a group in which the casing was made just after the treatment
with preservatives showed rather a shorter storage life than the control group
without casing. The present paper deals with the effectiveness of preservatives
which were added to the paste before steaming, casing, infrared and/or ultra-
violet ray on the keeping quality of “ Kamaboko™,

1. Ethyl gallate and gallic acid which were added to “Kamaboko™ with
or without casing were ineffective (See Tables 1 and 2). -

2, The casing with cellophane film was effective to prolonging the shelf
life as long as threc days in contrast to two days in the control group without
casing and was effective to the elimination of the secondary contamination
(See Table 2).

3. Irradiation by infrared ray all over the surface of the “ Kamaboko”
without casing was able to prolong the shelf life to four days as contrasted to
two days in the control group without irradiation. The combination of the
irradiation with preservatives gave no improvement (See Table 3 and Fig. 1a).

4, Daily irradiation by ultraviolet ray all over the surface of the “ Kama-
boko ”* without casing was effective to the prolongation of the shelf life to five
days as contrasted to two days in the control group without casing. The
combination of this irradiation with preservatives gave no improvement (See
Table 4 and Fig, 1a).

5. Daily irradiation by ultraviolet ray all over the surface of cellophane-
covered * Kamaboko ” which contained ethyl gallate at 0.02 or 0.04 % level was
effective to prolonging the shelf life as long as seven days in contrast to two
days in the control group without casing (See Table 5. and Fig. 1b).

6. Daily irradiation by ultraviolet ray all over the surface of the cellophane-
covered *“Kamaboko” which contained ethyl gallate and was irradiated with
infrared ray just after being prepared was able to prolong the shelf life to
seven days in contrast to two days in the control group without casing (See

Table 6 and Fig. 1b).
Department of Fisheries, Faculty of Agriculture,

Kyushu University



