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Moulti-channel Flow-through Biosensor:
A practical approach to multi-component biosensing

Richie L. C. Chen and Kiyoshi Matsumoto

Department of Food Science and Technology, Faculty of A griculture
Kyushu University 46-09, Hakozaki, Higashi-ku
Fukuoka 812, Japan

Several types of multi-channel flow-through biosensing system were introduced.
Synchronized multiple-injection systems are based on simultaneous injections of a
sample solution into separated carrier streams of independent channels for various
énalytical purposes, and the FIA signals can be detected simultaneously with a multi-
channel detector (section 2.1) or sequentially by the aid of an asymmetric merging
point set in front of a flow-through detector (section 2.2). Sequential multiple-injection
techniques make use of a multi-port flow-line switching valve with one inlet port
(connected to the injector) and several outlet ports (connected to the channels), the
instrumental requirements are substantially reduced by this configuration (section 2.3).
Also mentioned is a manifold capable of sensing two components in sequence in the
continuous sampling mode which was designed to accelerate the sampling rate. A
recently developed CFA (continuous flow analysis) based multi-channel system is
another practical approach involving no complicate infrumentation. Its practical use in

routine analysis was demonstrated (section 3).
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. Fig. 1. Three channel FIA system for simultaneous determination of
v i'#-f 5 . ThTh glucose (Channel A), urate (Channel B) and cholesterol (Channel C).

L . Carrier solutions for channel A and B: 0.1 M phosphate buffer (pH 7.5);

WM L72% v C: 0.1IM phosphate buffer (pH 7.5) containing %.751‘;0 viv) Trito(r?X-IO(%.
7 o— VAN P : four channel pump; V: 16-way switching valve with three sample
A loops; D : multichannel detecting system with three independent
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Ty —R U% ﬁ ‘“ﬂ Ag/AgCl). Revised from Yao et al. (1994).
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Bizx 1) 7 —dh¢@  Fig. 2. Two channel FIA system for quasi-simultaneous determination of .
‘ L-tyrosine (Channel A) and L-lysine (Channel B). Carrier : 0.1 M
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5o VT VHE iEﬁa D i.d.); D : detector (oxygen electrode). Revised from Matsumoto et al.
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Fig. 3. Eﬂ‘ect of flow rate of channelB (Flg 2) on response curves. The
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Fig.4. Automated five-channe]l FIA system for sequential on-line determination of glutamine,
ammoninm, glutamate, glucose and lactate (from up to down) in a cell cultivation process. P:
pump; V1 and V2: six-way selection valve; S1-S§: standard solutions for calibration; GluQOD:
glutamate oxidase; Cat: catalase; GA: glutaminase; NH3: for the determination of ammonium;
GOD: glucose oxidase; LacOD: lactate oxidase; Blank: for the detection of blank signal; MC:
mixing coil; D: chemiluminometric flow-throngh cell. Carrder 1 and 2 are different pH buffers
which are aspirated into the main stream of the system in different flow rates to achieve a final pH
suitable for the enzyme reaction. Revised from Spohn (1395) for simplification.
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Fig. 8. Automated multi-channel CFA system, V1, V2: six-way selection vah)e; P: peristaltic
pump. In the figure, sample 1 is aspirated into channel A.
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Fig. 6. Typical response pattern of automated
muliichannel CFA system. A standard solution (S)
and sample solutions (1, 2, 3 and 4) were
sequentially aspirated into a channel. "P" represents
the phosphate buffer, which was used to obtained the
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Fig. 7. Scattergram of the giutamate contents versus
the total amino acid contents of the various tea
samples.25

baseline and then to purge the channel.
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