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Sensitive Fluorometric Method for the Determination of
Tryptophan with 2,5-Dimethoxytetrahydrofuran

Toshiaki Miura, Yasuko Ohki* and Tetsuya Kamataki*

Abstract

3-Methylindole is known to form a fluorescent benzpyrrocoline by acid-catalyzed conden-
sation with 1,4-diketone such as acetonylacetone [Robinson and Saxton, 1950, 1952]. On the
basis of this reaction, we developed a simple and sensitive fluorometric method for the
determination of tryptophan. Upon the reaction with 2,5-dimethoxytetrahydrofuran, acetal
form of succinaldehyde, in 40% (v/v) sulfuric acid at room temperature for 20min, tryptophan
gave a stable and highly fluorescent product showing an excitation maximum at 292 nm and
an emission maximum at 382 nm. This fluorescence reaction was shown to be specific for
3-monosubstituted indoles. A linear calibration curve was obtained over the range of 0.8-80
nmol tryptophan/ml with a detection limit (S/N=2) of 0.4 nmol/ml (20 pmol/reaction tube).
The present method was applicable to the sensitive determination of tryptophan in amino
acid mixtures. The method was also employed to the assay of tryptophan in human sera.

Key Words: Tryptophan, 3-Monosubstituted indoles, Sufuric acid, 2,5-Dimethoxytetrahy-
drofuran, Fluorescence reaction
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Benzpyrrocoline Fluorophore
Compounds R= R'= Excitation maximum | Emission maximum
Tryptophan H CH,CH(NH,)COOH 292nm 382nm
3-Methylindole H CH,3 292nm 382nm
" |Serotonin HO CH,CH,NH, 330nm 450nm
Indole H H No fluorescence
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WEIET 2 E UT 40% (v/v) g %2 v 5
ZEwl, BOSKHEE 2043 LT,
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WE (292/382nm) 2B 1 & X OGE E X
TRUATThHoTee —7, 3B b
g Y F—VESS, 2.3-V AT v R—u
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BEINTWwS A v F—VEEEE by e
aal) rRERERLZRWZD, BTRBIZEA
EFHE U olz, & 5T, MRS D
P oBOE LI 24OT S VRPT VTS
TB IO OrOREN G EERIEEWICD
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R— izt U TR RSO W 2 E RS
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SHEMEEZE 13 40, 10 B L UM 2.4 nmol/ml T*#
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Compounds Relative fluorescence intensity
3-Monosubstituted indoles
Tryptophan 100
Tryptamine 96
Indole 3-lactic acid 74
Indole 3-acetic acid 62
3-Methylindole 46
Indole 3-carboxylic acid 0.1
3,5-Disubstituted indoles
5-Hydroxyindole 3-acetic acid 6.4
Melatonin 6.4
Serotonin 0.5
5-Hydroxytryptophan 0.5
Other indoles
5-Hydroxyindole, 5-Methoxyindole <0.01
2-Methylindole, 2,3-Dimethylindole, Indole
Amino acids
20 Protein amino acids, Ornithine, Citrulline, <0.005
y-Aminobutyric acid, e-Aminocaproic acid
Other nitrogen compounds
Urea, Spermidine 0.03
Uric acid, Spermine, Glutathione, Histamine, Ammonia <0.005
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20 pmol/RiF = —)THYH, )T 7
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FEBCAEBESICHATRE EE 2 oNl, 2T,
ZUNTEERBRL TS 0BEO T & ]
DH56, NV NT 7 PSO 19 BEOT S

Br 7 e 7 %% NEN80nmol/ml DIEE
TEHURRERCERO N T N7 7 RN
L (EE T 0.8~80 nmol/ml), FEENIEG%
Tolee 2, WIMNY 77 7 VIREWCHS
2 IR BRI s % B BRI AR (r=0.999)
ZRL, BIRLZEHERN Y 77y EWIC
TOHMBREFEEW B LT, E/2, T3 /B
RT DT PHTFT 5 EERP ORI &
580777 HEEOHENREERE (n=
10) 4.08 X f1.6nmol/ml T % L F
2.7%B LV 3.6%THoTc0 DL, o
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—@—— Serum + Tryptophan
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Relative fluorescence intensity
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Tryptophan (nmol/ml)
B3 rOSNTy vEERBION) S T v
I Vo9 5 i
MU Ty SEEER(O)B L UL N S
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L fe T & D EOEERE R IE, WEARO
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DREMERL T WD, £, HEOL-® I,
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MFEFDO Y7 7 VEBEIR55.3122.0 M
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0 ADIME MY 7 N7 7 VREIX60.2+15.8
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1o LTetSo T, BRI > TRD NI Y
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