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Fig. 1 The channels of microfluidic chip
(a) Injection. (b) Separation. S: Sample reservoir, B: Buffer reservoir,

SW: Sample waste reservoir, BW: Buffer waste reservoir, GND: Ground.
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Fig. 2 Schematic diagram of the fluorescent spectrophotometer
I: Xe lamp; 2: Bandpass filter; 3: Lens 1; 4: Microchip; 5: OF1; 6: Lens 2; 7: PMT.
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Fig. 3 Graph of electrophoresis of NADH
Electrophoresis buffer: 75 mmol/L borate containing 9.73 wmol/L
calcium lactate(pH 9.4); Electrophoresis condition: injection (20 s, 500 V)
was followed by the separation(3 min, 2 000 V); sample: 0.352 mmol/L
NADH.
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Fig. 4 Graph of electrophoresis of LDH
Electrophoresis buffer: 50 mmol/L NaHCOyNa,CO; containing 9.73 pmol/L
calcium lactate(pH 9.0); Electrophoresis condition: injection (20 s, 500 V)
was followed by the separation(3 min, 2 000 V); sample: 8 U/L purified
LDH.
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Fig. 5 Graph of electrophoresis of serum sample
Electrophoresis buffer: 75 mmol/L borate containing 9.73 pumol/L calcium
lactate (pH 9.4); Electrophoresis condition: injection (20 s, 500 V) was
followed by the separation(3 min, 2 000 V); sample: 7.01 U/L serum

sample.
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A Method to Measure Trace Enzyme Based
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on Microchip Capillary Electrophoresis
CONG Hui"”, WANG Hui-Min"", JU Shao-Qing”, JIN Qing-Hui?, JIA Chun-Ping?, SONG Hong-Wei"
(" Laboratory Medicine Center, Affiliated Hospital of Nantong University, Nantong 226001, China;
? Shanghai Institute of Microsystem and Information Technology, The Chinese Academy of Sciences, Shanghai 200050, China)
Abstract The microchip fabricated by MEMS technology is successfully used to finish the electrophoresis

process. A novel electrophoresis analysis protocol of the trace enzyme of lactate dehydrogenase (LDH) on
microfluidic chip platform is developed with a Xe lamp-induced fluorescence detection system. Satisfactory
separation of LDH was achieved in 75 mmol/L borate buffer containing 9.73 pwmol/L calcium lactate as running
buffer (pH 9.4) within 4 min. The detection of LDH limits (S/N=3) is 6x10~ U/L. The coefficients of variation of
peak time and areas were 5.32% and 3.17%. The method is easily operated. To application microfluidic chips with
the method, the sensitive of detectable enzyme will be much more improved. The method for trace enzymes has
potential for clinical application.

Key words microchip capillary electrophoresis, nicotinamide adenine dinucleotide(NAD"), reduced nicotinamide
adenine dinucleotide(NADH), lactate dehydrogenase
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