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Studies on method for keeping quality of “Kamaboko®,
a cooked fish-paste

VI. On the effectiveness of chlortetracycline

Tetuo Tomiyama, Yasuo Yone, Minoru Nomura,
Shunichi Kuroki and Kazuo Mikajiri
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Sl « Sl 2 0400 B SO ELEEIE V- TR OB RSB o RER
B CER H OB AN A FRT S LRI Ty, AR R
T A B RFA L OW BRI » =5 50% B35 D ORFTHRRE Tilr S HR
MIeV Ay, TR T f b BB T M RO L O SR W REE TR B, O TR L
TEFHEARHER O LR OB OERE~ DG B aREE 0% KERT
EOHELDOLWICLRELLZ L ThH 5.

1950 A LSRR A & B AR ORI TTHL b, B0 § Chlortetra-
cycline iz & 2 fOMEHEREGHICOWTHRL, To&EFEYRD. K2 THERD
BhigE L LT CTC ORBUCOWTIREIL Th ik T 5, £O6 AW Ch il
HTHREIBIBSR LTI ok fpoi.
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a) B B v el EEEA O b0 ~e, 27, = VSONEHA 90 ~ 94
%, #E (BHFRCBAKS~9%, AE 1%, ok, <rrrLRBIORD, RE
OREL AL OTHD. RBRINVEARR LI RmL b0 L, RIPFEEERRE
OXRBCEHEAA BB EA L0 L 8T, —HNBEEBEBRR L R—KksR e
HIDCHWMLL, SR ABO 7 I Aic K AR Sy P E3iC 20 ~ 0 X O Y
Ad, ERLT 19 ~22C 3yx 25°C oBBEE L. - 0RGCENOERD. 1008
Thwos.

b) EAERIOTEE: L 72 EE#AiE Chlortetracycline (* Aureomycin ™ #igE 92
~98%, LUF CTC »B#1), Dehydroacetic acid (B'F DHAXB3) RU %R D

* ABIEDKELIAR 304F 10 ARIRITHNT b BAKBALRERUREH 3248 4 ARG 5 R
AKBELASTRTRELL.
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Sodium £ (DHA-Na X B#:4) Th 5. kB o h b oEAOR{EEAAL L T
Carboxymethyl cellulose (LLF CMC » B3 Z4ERIL 72,

c) ‘B @R Lt a7 > (No. 300) #4EHFL 70,

d) MDY SRR oWEINE L L TABREC X oS, ERliRmonEe X
{EVEH AT~ EERTYERILBE L L,

M. KRRCEBE

I) #EBAILY CTC, DHA EOThb AL RfiLicer 77 » OWR

Bl - SR 2 BRI O S HU TR AT L T S TR AY, IIZIBAL S8
SIIZERTHL A M, Ll CTC L Fig. 13t L 5 ik Bic sy L CAEE©
55 0T, AT A IEAT S 2 L 3FEOE R Tl v, o CETERERRN OH
T RAL B a0RRS Zt-. ¥1- CTC B3R CH RN B 2 FH T 545
oL CHRByEmCh L. Ao THERERN Y > DHA » Oft Fgif 20T
LRF L. iERANE A ST ST 5 ol RE 2 %0 CMCIiEwL C
B LAHAOMB LR L. EE e RS0 e e vy v ORISR
BB AP, e 7y Y ORTHLHROFE LA L HRINTHIRVICH LS,
R Ty yONECEESN £RTH I L B BEL L. Kot Fn CTC & DHA
FHRAER L et T O SESNE LI L T A, e T MITEOIERRARN A
DHELE, WO b AE LA Y ABFE T Table 1 L A-X 532, FERHE

Table 1. Effectiveness of chlortetracycline to extending shelf life of “Kamaboko™
when applied on its surface (June 14 — 18 ’85).

Time om incubation | 4g hrs, 72 hrs, 96 hrs. 120 hrs.
Guality —

_, JZ B o2 JZ 2
\“\ Casing ;:: () e ‘G EE E s ) E?, 'g 5 “Ba HE’E :;
: with OV 2 SS|SE8E8Y 29888 5 |3 58887

Chemicals fTROo|fRO0 B ([PEROOQC & TTEHOL B

Without X

None | % |—= ==+ ++ 150241+ 4 + 220132/

CTCO 4 — — |4+ + + 12 029 + -4 180 1.44°

CTC+DHA® X |———|%+ + 16 025 | + 4 4F 300 1.28

CTC~CMC? X | — — £ |4 & 4350 L6  H H + 2,000

CTCHDHA G| X | — — — |+ + + 5607 |4 + 4 66016

None oY |—=——=|+—+ 18016+ — + 138 176 |

CTC+DHA» | O» |— — ~|—~—— 5005 |+ — & 12014, + + 42046

1) 0.01 25 Chlortetracycline in 959 ethanol, 2) 0.0195 CTC and 0.2 ¢4 dehydroacetic
acid in 9585 ethanol. 3) 0.0125 CTC and/or 0.285 DHA in 284 carboxymethleellulose
solution. 4} Cellophane was smeared with 0.0195 CTC and 0.22; DHA in 285 CMC,
5) Chemicals were smeared on the surface of “Kamaboko” after steaming, and then
a casing was made with cellophane as given in foot-note 4. * Colonies of mucila-
genous bacteria. T measured by Toemiyama, Yone and Sugawara’s method."n 10
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001% CTC =% /— A M4 LIz CTC K, 001% CTC » 0.2% DHA %%
fitd CTC+DHAR, 0.01% CTC A% 001% CTC > 02% DHA »¥ER
Lt 2% CMC # %4 L - CTC ~CMCR %¢* CTC+DHA ~CMC K, 001%
CTC r 02% DHA 3#iL L#i2EC Fw 001% CTC x 02% DHA % &7
WLt v 7> ¥ CHER3EL 1o (CTC+DHA) (CTC+DHA)Y~2 v 7y X% #iT,
RO P 001 % CTC » 02% DHA #BAh#EL s 77 v CaELLEY
e HB LT, FOfENE CTC REY CTC+DHA RoffiEdv-Fh i SEoxm
ROEThEREBERBRARDLNL,2M. HEfxsRe@mLL CTC~CMC
KM CTC+DHA ~ CMC Riz w3 hd &< 0%, ML D iEms S50,
RIS < CMC At 35 1 RO FTCEL ARG ERFL DR
b,

= CTC kot DHA #2AiL -4 T CTC » DHA #RAERL1-tr 77
e aE L (CTC+DHAYCTC+DHA)~t = 77 > RITFMBOFHRY & v
77 vEBOFRA 19~22°C ¢ 3 RECREHNEHEL, » 2 7 —¥H 15mm R 18
mm, M 0.24 RoF 016 HRUBHES L -0 LT, 4 HEBCHEEN KL
L., 5 BBBICiid 2 # 5 — ¥ (H 42 mm, A 046 2L BB CHO i diEgsigln s
i, ¥ w 7r OGRS ORS S G

2) A EbY Z A CTC DzhR

I OB MEHFR O MLERES T0C 26 80°C ofiflic s 2 B gD 4
{y KRGS THES SBETHS. Lk CTC o+ o5t Fig, 1 i
ST L 51, pHE OKBHOBAWIL 75C, S AMON@ Tl 625 % © CTC 2%
T30, HHERNTO CTCRBLSELALBEINDGTHA N, FEO CTC &

75°C, pll 6.3

~ wg., B6C pHE3
-‘-----.

15

14

05 5. pH 6.0

7C. oy 7.2

The residue of CTC in water (meg/ce)

Time of heating in minutes
Fig. 1. The heat destruction of CTC dissolved in water,
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Table.2. Effectiveness of chlortatracycline to extending of shelf life of “Kamabeoko”
without casing when it was mixed into the paste (June 14 — 18 ’55),

pn —
Time on Incuba: 48 hrs 72 hrs 96 hrs 120 hrs
‘ : TN B R
\H.F?Pﬂ“t? ) By SEB Y g - S5 3% g . 2 F % _%E 3
R Iy S|l FEEEs 8|y 25558 |g 25 T8 8
Chemicals L = _g [T o ] o -
icals B \E 258 F|2E8595|F288%5 |2888%
None —— — 6005+ + + 40061| + H H 250 176
CTC 0004 |= — — £+ + 25049 | + i 4 250 152
0.
g{&o_g"“} —— e B005| — = 5002w -~ 14 004 |4 — - 76009

HTHChs»5. BBCEL%EN 0ppm @ CTC #PEAL - HlifLHRL -4, CTC
B4 Pad plate assay @Gl L2225 2ppm @ CTC #8» b vk, 0T
CTC #AcBAL -B4 S L OBEBRN TS h S 0 ¢, LPmaikoiticR
ALt CTC @R CovTRNL. Mib 0ppm @ CTC 28ih A CTC RE
o 40ppm » CTC : 0.2% © DHA %KL+« CTC+DHA R%3+, SHuEoN
B L 7o, 19~22°C CHE L 743, Table 2 ©F+ L 5, CTC 1t 40ppm
OBECILA L EWHTCH L. Ll 40ppm @ CTC 1 02% @ DHA %80 A%
BHUEECSFEBYRYRL, LMo RN 3 ARl SSE L, 2y T~
& 40 mm, #E 061 2 RLEHEAZ L okgl, CTC+DHA Kt 5 HiB M +
FERSLRECTET, S HEBO 7 & 5 — ¥k 76 mm, HiE 0.09 CRE R R
BARBL L. AL CO/KRIZES L DHA OFRThHS 5. 2 0HE CTC O
A& D H IR 2 O 3R E  HEOR R 90°C DL EORRETH 40 SRi# s A
00, RBHEO CTC ARIATHEE LD, FaBic X DR OKNGHRD
HTHD 5. WOTREFR CTC REALLHMREY € 7> ¥ CRATEL RSO

Table 3, Effectiveness of the combination of casing and mixing of CTC,

Tim:togsi.gcubatim 24 hrs, 48 brs, 72 hrs. 96 hrs. 120 hrs.
\\_ .
\ Quality
2N & oy - z
3 lae lve S2E by Bizly, BEE. . B
. s =Rl a by, HE Lo ooy =0 | S [~
) Casing 3?30 ‘63%:—. uﬂc-..-%‘- uEOugh ﬂﬂcug
& |V ng,:s £E3373 |FEEE°E|FES8TE|FSES
Without x A T
None % F——|+ &+ 16008 |+
None O ——— |+ —+ 12053 |4 — 43809 j# — H 8L 12 (H# + i 130
crcy 0 —_———|——— 40015 £ — — 3004 |+ — + 200 084 4 — 4 100
CTC? 9 —— | =—=— 70015 — — — 60015+ — + 12022+ + + 7

1) “Kamaboke” contained 0.001 45 CTC and was covered with cellophane before
steaming. 2) “Kamaboke” were made from ground flesh which was added with
CTC at a 0.00195 level after washing it with 0.001 93 CTC soluiion.
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HE OV TR L. B 10ppm @ CTC 2 AN S 2R B e 75 - ToA
EERLERLCMHMY 25C THREL, FOEORRBRY € 77 o GO E LB
Lz, Yoo XKEOEE 10ppm © CTC @KL AR 10ppm © CTC %
D CALBROMRIC OV CLRF L. FRRABRONMIX Table 3 R Y T, £
WEEOHY 1 HECMi» 2 P o4, 2 BT EaTBKL, & 7 7 — ¥ 160 mm, &
BEOB LR, ¥fotw 77 - AEOHKMN 2 AR L., & 7 7 ~ ¥ 12 mm, i 053
FRUIOWHL, CTC Kit 3 HERIC i & BTt & 5 — ¥ 3 mm, i 0.04
EEF 4RI Y 5 0 B U EELBEARRYRYRL.. ¥0FD CTC Tkl
LicAiflic CTC #8ih 2 A2 CTC~CTC Rik 4 HEEIL X 5 2 FROERARET
oAt B 57 —YfH 12 mm, B 022 DRERRL, CTC WA T 5z ic
X DA A BT D - kA sk

IV. #& -

1. B0 HROHF, CTC OBEHEHINE HROEEREBEMAL B4 dh, A
Wb = A& AL ED b2k, ¥ DHA L Ooff SR RmcRAiL
AR ED bR ode. L LA D C A8 40ppm o CTC & 02
% DHA CREIcs fSamanl, TOMERBEART 19 ~22°C CHEMIEON
B 3 HIEEL 5 BHthof: (Tables 1 and 2).

2. 40ppm @ CTC Br 0.2% » DHA % EE i RHL -8k %, ¥ CTC &
DHA ZHANR LIzt e 77 &« CREMACEEL AR EPPRITAD G, HERR
HEkid 19~22°C CRMHEONRO 3 HITHL 4 Heh ok, ¥hcoFEicL =7
7 OB DL OREE T HIE S Btz (Table 1),

3, 10ppm @ CTC L AMCED -4, BEEve 7, L OR{CEOEL BELL-H
Ay CTC HEELBEERSELRL, FOEERERHT 25°C CarBodR Y
w7y yEELENHO 2 AL, 48 Ch 2k KT W0ppm o CTC HTHE
LW E AW B eR B FOREEREDEINAL 12 (Table 3).
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Bummary

So far any success has not been made in finding any harmless and cheap
preservative which is effective in keeping quality of “ Kamaboko".'"**  Some
preservatives which have been permitted to use for our purpose by the Ministry
of Public Health and Welfare of the Japanese Government were found to show
but little effectiveness at permitted level. On the other hand, Tomiyvama et
al"™? have previously reported that the spoilage of round fish was markedly
retarded by chlortetracycline (CTC).

The present paper deals with prolongation of storage life of “ Kamaboko™

by treating with CTC and/or DI1A.
1. Without casing, CTC was found ineflective when it was either smeared
on the surface or mixed into the paste. The combination of CTC and DHA
which were mixed into the paste at levels of 40 ppm and 0.2 %, respectively,
showed prolongation of shelf life as long as five days in contrast to three days
in the control group. However, when hoth preservatives were smeared on the
surface, the combination was remained ineHective (Tables 1 and 2).

2. When the paste containing CTC and DHA was covered with cellophane
casing smeared with CTC and DHA, the storage life was four days in contrast
to three days in control group (Table 1}.

3. When the cellophane casing was applied on the paste containing 10 ppin
CTC prior to steaming was effective in extending the storage life as long
as four days in contrast to two days in control group with casing. When
“Kamaboko” was prepared with ground fish flesh which was washed with 10
ppm CTC solution and further added with 10 ppm CTC, the storage life was
appreciably extended (Table 3).

Department of Fisheries, Faculty of Agriculture,

Kyushui University



