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Abstract

Food safety and hygiene have been discussed from many directions. However, from the standpoint based
on HACCP, safety issues in the seafood have to be determination of several factors, for example,
freshness and viable cell counts, freshness and chemical component, processing, preservation and chemical
changes, rheology and chemical changes, toxins of puffer fish and shelifish. According to HACCP, the
maintenance of food safety and hygiene should remove all of the forecasted hazards from products and
processing. Those of us who are engaged in food science and technology have to understand all of the

factors mentioned above.
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Fig. 1. Schematic diagram of TMA biosensor
system. (1, Air; 2,Buffer tank; 3, Injection port; 4
Gas reservoir; 5, Flow cell; 6, Oxygen electrode; 7
Recorder; 8, Peristaltic pump; a, Rubber ring; b,
Flow cell; ¢, oxygen electrod; d, Teflon membrane
and Dialysis membrane; e, Immobilized microbial
membrane).
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Fig. 2. The relationship between TMA values in
some fishes obtained by the sensor and GLC
method. 50 #f of gas volatilized into head space of
the 20ml wvial containing 5g of hish muscle
homogenate, 5ml of water and 5ml of 10N KOH
by heating at 55 T for Smin was used as sample.
(0 chub mackerel, B stiped pigfish, A: Horse
mackerel, A Yellowfin tuna, O: skip jack, @:
bass).
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Fig. 3. Correlations between K values and A
values of species of fish. Conditions (heating
temperature, 50 C; heating hours, 5 min).
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Fig. 4. Fish freshness pattern of Sardine.
(A, remal contraction ratio of myofibl; 1,
TMA; 2, 1/4; 3, B-capacity; 4, K value;
5, viable cell number; 6, 6 days).
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Fig. 5. Schematic diagram for the continuous
determination of fish freshness. (1, computer; 2, sensor
systems; 3, thermodac-E; 4, pH sensor system).

it tz
—
@)
=
o

T D
LDH-GPT (4}
=70 7b5 om
A Asaas 2
A4 e W

gHe =

AN E o4

;
mlo

L2 o
N
N
olf

L

ofj I
Mr ol
_O‘L

ok £ oN.

N
=%
et
e

@ olue} Azt AA
o] AA7 ejstAl
dolet BZATHE).

Jo
I

o1 4

_129-

FEE

4737897}

(tetrodotoxin, TTX), ©h8]A S (Paralytic Shellfish

Poison, PSP) o] itk clRE& Holdel o3
45EFaERRE AR FHHAY, AY 2

RAEQ ntoleg 5y A& g AW =44 71
et AFEsd e o EAE dodln gl
A8 A4 B diedAe ofd AFE 4
E9 Ei} %4 9 A7E %37l fsA
I UE AAReh

HPLCH, vt$-2=F

L2 §40] 75
B2 ool
- U7ve] Takifugu vermicularis
239 Eo Logocephalus
AR Ak ol E3
£ A5 %’43} :“?_’r«] Z3

=
=

gloveri <+ & o]

1__ —1017} EO]_Q

=
1../\

;:lr—ﬂo] z-?)d-g] _g_:[qu
gE B zHAMe AT
Na" #32 (Na" Axuele &
o]t} Cheun $(9)2 old dds 01%5}]’\1 A
I3 AFo 2 TAHE ME AREL A
A5 AgstEt o] A N2 Fig. 614
ute} Zo}

o] AAE o] &3 BE(TTX), HE (PSP)E &
Aated oiAe FE IFIAE AR A 80 fg, Fab
AqME 5 fg7tA] Al 7Rt w2 A
AZIHINE 4% Bols AZ DAL AXA
0.2 pg, T4 10 pgolAX T o] AA] g% #x=
]._?_}\moﬂ ]3}0:] cl: 250 u]—Hﬂi ZZ—V 71—117]_ Z

7+¢ =7 itk A AokA li“”i
ZRAXNG & HAEHdoz A
o} 9 =9kth (Fig. 7), ©)
098¢tk =3 B A7t sk
B AgE de 4=

r£L

A 742
125%)

o
ERCES
~o

F¥
Lo

oot oy _\n i3 rlr r\r
i

2
T

o,

X
=

ey

H

L g

e
o

+

j
4
i)
oz
N
)
(L)
%
~ o
@

r® 1o o
tle T gy
o
2

S H oo
]
z
N
-
2

o

X
o do

=

2, o
N
=

™

M X oo

2

o X
e rlo
S oqg 28
L o ©
O r

e L

o} r?
fe

e

ol
o
o2

o 30
>,



4
2
w3 8
1
b a
| |/
f
b . d
Na* Electrode

Fig. 6. Schematic diagram of the tissue biosensor
flow system used for determination of GTX, STX
and TTX toxicity, Ice: —__ OTC-ice! e
(1, 8% NaCl pH 48 tank; 2, injection port; 3,
thermo- statically controlled bath; 4, Na' electrode;
B, electrometer; 6, recorder; 7, peristaltic pump; 8§,
10 N NaOH reservoir. a, working electrode; b,
reference electrode; c, cellulose acetate membrane;
d, frog bladder membrane; e, cellulose acetate

membrane; f, 1M NHCD).
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Fig. 7. Correlation between TTX activities determined
by the sensor and the mouse method. Conditions:
Temperature 30C, pH 4.8, Flow rate 0.8 mL/min, Nac
concn 80 %, Sample 50 L. (1, Takifugu niphobles
muscle; 2, Takifugu pardalis muscle; 3, Takifugu
pardalis ovary: 4, Takifugu niphobles skin; 5,
Takifugu niphobles hepatic; 6, Takifugu pardalis skin;
7, Takifugu pardales hepatic; 8, Takifugu niphobles
ovary).
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Fig. 8 Annual changes of Na+ channel blocker contents
in short-necked clam. (Conditions are the same as in
Fig. 7).
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