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Resonance Scattering Spectroscopic Assay of Human Red Cell
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Abstract Human red cell in solution is a nonlinear scattering medium. When the excited frequency
(v) was set to be different frequency, a double frequency scattering and fraction frequency scattering
peaks exhibit at the frequences of 2 ,v /2,v /3 and 2 /3. There are four resonance scattering peaks at
310 nm, 470 nm, 560 nm and 600 nm for the red cell and blood. The concentration of red cell in the
range of 0.058< 10cell/ml~ 235 5< 10cell/ml is proportional to the intensity of resonance
scattering light at 600 nm, and a novel resonance scattering method for red cell assay has been
proposed.
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Fig. 1 Scattering spectra of human red cell
A Ay= 470 nm; B A,= 600 nm; C A,= 310 nm; D A,
= 560 nm
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Fig. 2 Resonancescattering spectra of human red cell and blood
A 400 ; B 500 ; C .

: 4 A 400 times dilution of whole
blood; B: 500 times dilution of red celt C: blank. Detected at
low sensitivity; ordinate scale “ 4.
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Table 1 Relationship between the intensity of resonance
scattering light and concentration of red cell

Mgasu r Linear 4 IO.W'
wfl;,gf, range Regression Linear eiientﬁng
length <1 equation correlation 1
(nm) / ) coefficient / )
310 0.46- 58.9 y= 8.07+ L 4% 0. 984 0. 46

470 0.23~ 117.8 y= 2.71+ 0 72% 0. 990 0.23
560 0.46~ 117.8 y= 4.19+ 0 71l 0. 991 0.46

600 0.92~ 235.5 y= -0.88+ 0.232¢ 0. 998 0.92
600 0.058~ 0.92 y= 4.89+ 7 26« 0. 990 0. 058
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Table 2 Determination of human red cell

This
methodX 102/ )

By the reference

Sample o< 102/ )
Single measurement Average
1# 3.56 3.55 3.60 3.57 3.54
2% 4.50 4.52 4.68 4. 57 4.53
3 5.37 5.29 5.35 5.34 5.43
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