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12, FREROBIZ A MLy ,3-Y7 3/ Fass
UHBRLPFIICHEINERL, ROTHIRY >, 77
IV, ANNIY Y, ANV VEOEMERD T
%, —74, Yamanaka & (1986, 1989a) i, 1 7,
B R, THN, ROV = ORBEIHARE W T
HEIR) Y, FIIVRPF MY OBERERD T
w3, Bz, BoRBRNOHEHTEEL L TORY
TIVHE, /7 VEOERREMICBRELTWS
(s, 1989b), 2D & Dz, KV T IVH, 73
VERRECERT A L RIMEHEIERELEL S
h3, TheOMEOERICE, 70~ 7774 —

(i &, 1989 a, 1989b) 2 £ L T 2 KO HEY
bH5H, BEEOE LS RERENEMLELSN
%, Todoriki & (1988) X7 by vxF vy —E L
BEEBEHAGOE L FERLD, by, #
FRY Y, ARNVEIYCERERL, BEHEICEY
THDZEBRTWE, FEFESE, 7 IV RUEOH
BltamofEEREL LT, BEbF T 1t *y
S BEEGBETIU—A YV Ya VY AT A
EREL, IhE24A0EBRC 8T 2HESLHIE T
T35 & E2EHAT,
R R U %

BE . F7:304Fv5—¥ (EC 1.4.3.4;3U/
mg-solid, From Arthrobacter sp.) RUSFMES S A
4% (aminopropyl-controlled pore glass, 700 A, 80/
120 mesh) ix Sigma #&*H iz, ZAVIALT AT E
R (25%KEHR), 77 IR FA74 7 A7 8% H
VW, FOMOBREI TN TCHEOSRRAER2ZDE
Bz,

®B®:.7 57— BEEEMRI Yellow Springs
Instrument % Model No. 5331 # w7z, ®7 »
YaRYy b IIMERERHR -5 075 7 P8-CV

—181—



182 & B EEK B

HE, X, THTIESRBEMB R-231 B EAWE,
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MY UERIERER PH7.0) 24 7 AU TEEEL
TBRRAE L, EHLZORFCRBEIZRCHW
R BB CRBL T, BEANTSCICTRELL.
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Fig. 1. Schematic diagram of FIA system
P,, P, : micro-tube pump, AD : air
-damper, IV : injection valve, SL :
sample loop, E : oxygen electrode,
C : flow-through cell, POT :
potentiostat, REC : recorder
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455 (£25g) LUTOERCHLL, DhY2ze
o EEEs R B LR (25g) 2 10% Y 7
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Fig. 2. Effect of the flow rate on the peak
current.
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Table 1. Relative responses for amines and
amino acids (tyramine=100)

Tyramine 100
Tryptamine 110.
Phenethylamine 108.

Histamine
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Tyrosine
Proline
Histidine
Tryptophan
Lysine
Asparagine
Glutamic acid
Phenylalanine
Dimethylamine
Trimethylamine
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Hexamethylenediamine
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Fig. 3. Typical FIA responses for tyramine.
Flow rate, 1.0ml/min ; Applied
potential, —0.80V vs. Ag/AgCl.
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7 oo, BUEEREEE L L2 UM% ERL
7o, KEES (1985) i L 1uid, AR S D ATP OHit
WEELT, MY ooFEER s BEEREEERIC DL
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Fig. 4. Change of tyramine related com-
pounds in beef extract with stor-
age (2°C). The arrow indicates the
appearance of spoilage odor.
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Summary

A flow injection analytical system for monitoring the decomposition of beef was devel-
oped. The system included an immobilized enzyme reactor, in which tyramine oxidase was
immobilized on controlled pore glass supports. Oxygen consumption involved in tyramine
oxidase enzyme reaction was monitored. The carrier solution used was 0.1 M phosphate
buffer (pH7.0). The detection limit was 0.02 mM, and the range for determination was 0.05
-1.0 mM. The relative standard deviation was 1.89% for 10 successive determinations at 0.5
mM level. The determination frequency was 30 tests per hour. The immobilized enzyme also
responded to tryptamine and phenethylamine, but did not show any reaction to dimeth-
ylamine, trimethylamine and hexamethylenediamine. When the system was applied to
monitoring of the decomposition of beef, a steep increase of the response was observed
between the storage period (2°C) of 12 days and 18 days. The system appeared to be useful
for monitoring the decomposition of beef meat.




