The Japan Society for Analytical Chemistry

54

{EERXRHET7O—1 D923 FKICES

12 F— I BEENER

SHHEK®

HHAE

FE %, JCHEET

(1983 # 8 A 1 A-Zm)

2R ERIERLETE TRV P =/ a VBT 20 EBOA v F - A BEEOBHERZRIL
7o, KBWHBOAL YV F—LFEEZHLP LD AFY 5By Y Y ATEEL, 1,3-v 7= %5
5-UAFALE LY VA VERGEES LLERREPET I ENBEIhR. COEBRIEET v -1
VUl s VETESBICF> L ENTE, REFHEEOMNEASEAROMBEEZ R > CBEG L2

Bx, LEFIEHBECIVRE SRS,

NAAFYVIRESY A 4% W/N) KiEEE 40°C T

RIS Xxgm, 0.7%W/N) 1,3-I7nx-5,5-YAF ey fve RIESEDLE, BRE, E&E
BB DL A ote. ERHMAEFY 72 3T (0.10~3.10)nmol, HAWEERE, 0.78 nmol ¥

W 3.4 9% (n=10),
% (n=10) TH - 7.

1 v F— b Bl RXs, RENEDIELED
BThDHY S RAANYT = ) VI, v F— VERE
Dl BELDALACHRE R > TR IR TS,
1965 fEiz %) C Philbrook 5V 23, 3-25F 11 v F—
DD AFIVANKRF Y NBRICKEBIES ) v ADR %
Miics &, CoRNOMICFENOBENSLDRRD, E
25 DA v F—AbE&tEa KB LT + V) v 2 KB
BRL, _AxFy ZhiEE V7 A TRILT S LR
HEUDEHMELUTHE, ToRLEHE, BT on
THL DBENLENRTVS. LELEZOREXE IV
— MEEHOBERENFCEAL X5 LR BEE
e\, SEEESIISAGF Y HEEY ) U A TH L
U b L= D1 v F—{b&8Hh, Bm7 i Vi
< 1,3-o 7 rEDb-CAFALE VL VEMZLBT
L1z X 5T, Philbrook &0 HEEENTREILDL D
CHEECHHIEXRWEL, 7e—A v o7 vaV
Bl S Wi BIEOEEY AV, chba v F—baE
MOBREMEDO D HWMEERIL L L TOWREYBRF L
DTEFOFERICOWCHETS.

* RBAYEEBELONMLFEE 734 KEREE
WX &E 1-2-3

FY S F7 v (0.10~3.10)nmol,

HANZEEHREE, 0.78nmol [Tk 1.8

3 LR RNl

2.1 =

AV F=nbgpRrdchli@zdfL, ~rrx
VB s Y v a (PPS) CRIL¥REHR) & 1,3-7
7rE-55-YAF ALY } 4 v (DDH) (HE{LK&
TEMIE) broEEMALL.

2.2 KEELAE
HRBPED - DIRA L7 v — ¥ 27 AOHKE% Fig.
liz, 41 v F—rbemoRtokEFBEFIEE Fig. 2

1

b v ¥

®Oe®06

4

pump

Co H @ =

Schematic diagram of flow system

@® Air, @ Potassium peroxodisulfate(PPS), ® H:O,
@ 1, 3-Dibromo-5, 5-dimethylhydantoin(DDH), ®
Drain, Injector, @ Heating bath, Cooling bath,
® Air, @ Photomultiplier, @ Recorder, @ Photon
counter
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Sample (50 pl)
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Oxidation by heating with PPS
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Reaction with DDH

¢

Light emission

Fig. 2 Standard procedure
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Fig. 3 Cell for luminescence measurement

1: Inlet, 2:Quartz plate, 3: Photomultiplier; @® :
Inlet, & : Outlet
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Fig. 4 Effects of temperature and concentration

of PPS and DDH on luminescence inten-
sity

[Tryptophan]=4Xx10-5 M; Injection volume=>50pl;
(a) 0.7%(w/v) DDH+4% (w/v) PPS; (b) 0.7% (w/v)
DDH, O 45°C, []50°C, @ 40°C; (c) 4% (w/v)
PPS, 45°C
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Fig. 5 1z, 0.1 N JKEt o+ t U v & KEWC LA b
VST >V E VYT E IO BERYTT. Y S
b7y v T ERH (0.10~3.10) nmol, FHERA
50 pmol, FEi#:i3 780 pmol s\ C HNEE)ES 1.8
9% (n=10), +V 7 x 3 VTt ERBTHAE (0.10~3.10)
nmol, KA 50 pmol, FHi4ix, 780 pmol Tt
THAEBFRK 3-4 % (n=10) THh 7. RFHBENS
{7e% & BXHEFET BLE, BETS5 HR,
Fig. 4(b) wBIL T e~ 7c X 51, RREE PPS
BORBHARIRI b idd, BEEXCL T
B EEZDORS.
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Fig. 5 Calibration plots for tryptophan(a) and
tryptamine (b)
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Table I Relative luminescence intensities
of tested compounds

a b
Indole 0.04 0.11
#  -2-carboxylic acid 0.02 0.11
#  -3-propionic acid 0.02 0.02
#  -3-butylic acid 0.02 0.02
#  -3-acetone 7.28 1.37
#  -3-carbinol 0.12 0.18
#  -3-glyoxylic acid 7.23 11.1
1-Methylindole 0.02 0
2-Methylindole 0.02 0.04
3-Methylindole 0.16 0
Indoline 0.02 0.03
1-Naphthylamine 0.05F —_
1-Naphthol of -
Quinoline ot —
Isoquinoline ot —
Phenylalanine ot —
Tyrosine ot —
L-Tryptophan 1.00 0.61
Tryptamine 2.37 0.14
5-Hydroxy-L~tryptophan 0.16 0.04
5-Hydroxyindole-3-acetic acid 0.07 0.04
5-Hydroxytryptamine 0.14 0.02
5-Methoxytryptamine 0.04 0.02
Indole-3-acetic acid 0.58 0.12
#  -3-acetaldehyde 1.12 3.95
#  -3-lactic acid 1.19 0.28
4 a
5 3IANNE
|
6 2
Y hi

L-Tryptophan[ (a)-1.00] was taken as reference. a : Dissolved in

0.1 N NaOH; b: Dissolved in a minimum quantity of ethanol
and diluted with H;O; 1 Dissolved in a2 minimum quantity
of ethanol and diluted with 0.1 N NaOH
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Determination of indole derivatives by flow
injection method with chemiluminescence detec-
tion. Hideo Imai, Hisanobu Yosumipa, Tsutomu
MasujiMA, and Takuji Owa (Institute of Pharmaceutical
Sciences, Hiroshima University School of Medicine,
1-2-3, Kasumi, Minami-ku, Hiroshima-shi, Hiroshima,
734)

Determination of indole derivatives in aqueous solu-
tion was investigated by a flow injection method with
chemiluminescence detection. It was found that indole
derivatives oxidized beforehand by heating with potas-
sium peroxodisulfate emitted light on mixing with 1, 3-
dibromo-5, 5-dimethylhydantoin solution. The reac-
tion was made to proceed in a flow injection system,
and the chemiluminescence intensity was measured by
a photon counter PM tube placed in front of the mixing
cell with spiral channel. The optimum conditions
selected were as follows; the concentration of potassium
peroxodisulfate was 4.0 95 (w/v), that of 1, 3-dibromo-
5,5-dimethylhydantoin was 0.7 ¢5(w/v) in 0.1 N NaOH
solution, and the optimum temperature of the oxidation
reaction was 40 °C at the flow rate of 2.0 ml/min in
a reaction coil of ! mm id. and 6 m length. The
linear range of the determination was (0.10~3.10)
nmol with C.V. value of 1.89; (within-run at 0.78
nmol) for tryptophan and (0.10~3.10) nmol with C.V.
value of 3.4 95 (within-run at 0.78 nmol) for tryptamine.

(Received August 1, 1983)
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