g AGTeE A A 138 A4 1%
Korean J. Biotechnol. Bioeng.
Vol. 13, No. 1, 71-76(1998)

ZH HMME olgct ZE#H 2 BHEEY Na” Y xchEd =4

tTTHE-WRE-H AR BEARYE
HRUAE B A i AR J\‘u\/}(n NEL ERE AR
(34 01997, 9. 26., AIA59 : 1997, 11. 25)

Tissue Biosensor for Determination of Na' Channel Blocker in Chinese Drug
and Seaweed (Porphyra yezoensis Ueda)
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Tissue biosensor for mearsuring sodium channel blockers, such tetrodotoxin{TTX), saxitoxin (STX) and paralytic shellfish
poisoning(PSP) consisted of frog bladder membrane, and Na' electrode. The proposed biosensor was applied to determine Chinese
drug and dry or wet Porphyra yezonesis Na~ channel blockers below the detection limit of the standard mouse bio-assay while
the observed detection limit didn't cause human poisoning. The proposed biosensor system may be used for future Na“ channel
blockers monitoring within the marine environment.
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Na* Electrode

Figure 1. Schematic diagram of the tissue biosensor flow
system. 1. 8% NaCl (pH 4.8) tank, 2. injection port, 3. the-

rmostatically controlled bath, 4. Na™ electrode, 5. electrometer,
6. recorder, 7. peristaltic pump, 8. ION NaOH reservoir, a.
working electrode, b. reference electrode, c. cellulose acetate
membrane, d. frog bladder membrane, e. cellulose acetate

membrane, f. 1M NH.ClL
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Figure 2. Calibration sensor out put of the tetrodotoxin
(TTX). Experimental conditions: Temperature, 30T; pH, 4.
8. flow rate, 0.8ml/min; NaCl concentration, 8%; sample
volume, 50.8.
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Figure 3. Response currve for Chinese medicine. Experimental
conditions are the same as in Figure 2.
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Table 1. Chinexe medicine of main components

. s . . . Sensor
NO Chinese medicine name The main components A chemical reaction response
1 | (SINOMENICULISET RHIZOMA) sinomenine(some 0.2%)
1sosinomenine sinactine tuduranine O
sinoacutine magnoflorine magnoflorine
2 | ACHYRATHISRADIX saponin O
3 | PINELLIANETUBER choline apomorphine o
4 | GLYCYRRHIZAE RADIX betulic acid (\
\J
51 MAGNOLIAE CORTEX magnolol magnocurarine_magnoflorine
O
6 | PLATYCODI RADIX B.;_)rosapogenin ¢ ~spinasterol
A'~stigmastenol betulin
¢ —spinasteryl- 8 -D-glucoside
7 | FOENICULI FRUCTUS
ganma-terpinene O
saponin2%
8 | CHAENOMELIS FRUCTUS O
9 | ACONITITUBER alkaloid 0.4-1.0%(Korea)
aconitine type alkaloid jesaconitine O
10 | LIDERASTRYCHNIFO LIA O
11 | CARTHAMUSTINCTO RIUS O
12 | CURCUMAEAROMAT CAERHIZOMACC camphor O
13 | EVCOMMIAULMOIDE SOLIV carthamin carthamone
carthamidin norcarthamin 7L O
14 | AURANTIIFRUCTUS IMMATURUS isoimperatorin synephrine e .
/
15 | CLEMATIDISRADIX protoanemonin figogenin
O
16 | ACANTHOPANACIS RADICISCORTEX -
17 | ANGELICAETUHOO RADIX angelical(2) v
tramine(7)
18 | PSORALEAE SEMEN O
19 | NOTOPTERYGII RHIZOMA bergaptol
bergaptol-o-veta—glucopyranoside X
angelical(1) angelicone(3) bergapten(5)
20 | ATRACTYLODISLANC EAEPHIZOMA >
21 | AURINTII NOBILIS PERICARPIUM Furabonoide
CCITRI LEIOCARPAE EXOCARPIUM C
22 | DIPSACIRADIX Alkaroide o
23 | SINAPIS SEMEN o
24 | ANGELICAEDAHURIC AERADIX imperatorin isoimperatorin Q’J
scopoletin brgapten ane X
25 | ASTRAGALIRADIX(A) Saponin : astragalosidel-§, -
soyasaponinl, o
26 | PHYTOLACCAERADIX Tretorupen : phytolacca
saponin, B, C, D, E, F, G O
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Figure 4. Determination of dry and fresh Porphyra yezoensis
of Na' channel blocker in seaweeds. (1-3, drv Porphyra
yezoensis, 4-8, wet Porphyra yezoensis).
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Figure 5. Determination of Na  channel blocker with dry
Porphyra yezoensis. Experimental conditins are same as in
Figure 2. (Miyagi, 1-5; Chiba, 6-11; Aichi, 12-18; Mie, 19-24; H
yogo, 25-30; Kagawa, 31-36, Saga, 39-41; Kumamoto, 42-49).
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