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Investigation of the Spectrofluorophotometric Quantum Counter

Dye for Red to Nearinfrared range Measurement

Masao OHTSUKA, Masakuni ITOH, Mitsuru OIKAWA

and Masanobu OgucHI

Spectrofluorophotometric quantum counter dye for fluorescent samples under excitation
of light 600-700 nm wavelength range was investigated.

Five kinds of cyanine, three of methylene blue and three of phthalocyanine dyes respec-
tively, were provided for examination. As the results of characteristic measurements, we
found that methylene blue trihydrate has most superior characteristics for absorption-fluo-

rescent spectra and for stabirity.

Measuring the fluorescent spectra of fluorescent samples (cyanine dye) under various
exciting light intensities, using the methylene blue trihydrate for spectrofluorophotometric
quantum counter dye, the practical accuracy of this quantum counter dye was proofed.

Adjustment of the compensator of spectrofluorophotometer e¢nabled us to measure corrected
fluorescent spectrum until wavelength by 830 nm. Consequently, relative fluorescent quantum
yields for samples such as cyanine dyes has become obtainable till nearinfrared wavelength

range.
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Fig.1 Block diagrams of the spectrofluorophotometric apparatus (Shimazu RF-502).
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Fig.2 Transmitting characteristics of sharp cut filter used in the quantum counter and

absorption and fluorescent spectra of Rhodamine B.
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Table 1. The examination dyes for quantum counter dye.’
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Table 2. The absorption peak and absorption coefficient of testing dyes for quantum counter dye.

Dyel | Dye2 | Dye3 | Dye4 | Dye5 | Dye6 { Dye 7 | Dye 8 | Dye 9 Dye 10 | Dye 11 | Dye 12
Abfhﬁﬁak 553 | 658 | 693 | 682 | 689 | 690! 663 661 | 659| 682| 658 | 682
A?ﬁkf8§f3 .08 202 Ls2| 1.13( 1.13| 1.83| 0.99| 0.93| Lo2| 0.36| 0. 41 —
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Fig.3 Absorption spectra of dye solutions for quantum counter dye. (ethylene glycol;

107% mol/1)
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Fig. 4 Fluorescent characteristic stability of dye solutions for quantum counter dye.
(ethylene glycol sol.; Dyel; 8g/1, Dye 2~7; 1073 mol/1)
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Fig.5 Fluorescent characteristic stability of dye solutions for quantum counter dye.
(etylene glycol sol. Dyel; 8g/1, Dye 7-9; 1072 mol/l, Dye 12; not clear)
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Relationships between exciting and fluorescent intensities of methylene blue

trihydrate quantum counter dyc. (ethylene glycol sol.)
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Table 3. Characteristics between fluorescent spectra of DDTCB cyanine dye and. exciting
intensities of the spectrofluorophotometer using methylene blue trihydrate as
quantum counter dye. (DDTCB ethanol sol. 107 mol/I)
Exci. intensity Integral value of fluorescent spectrum (arbitrary unit)
(Xe lamp excitation wavelength [nm]
current) 600 620 640 660 680 700
20 5.78 13. 30 22. 68 29.31 57.17 64.77
21 5. 77 13.24 22.79 29.14 57.22 64.73
22 5.69 13.15 22. 65 29.13 56.98 64. 64
23 5.80 13.20 22.58 29.20 57.05 64. 59
24 5.77 13.23 22.170 29.18 57.10 64. 48
25 5. 64 13.25 22.75 29.28 37.15 64.87
i exciting wavelength 700 nm
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Fig.7 Characteristics between fluorescent spectra of DDTCB cyanine dye and

exciting intensities of the spectrofluorophotometer using methylene blue

trihydrate as quantum counter dye.

(DDTCB ethanol sol. 107° mol/l, methylene blue trihydrate ethylene glycol

sol. 1073 mol/I)
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