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Abstract: The level of glycated hemoglobin (HbAlc) in the blood is a standard measure of the long-term glycemic status of the human
body. High-performance liquid chromatography (HPLC) is the standard reference method for HbAlc measurement as designated by the
International Federation of Clinical Chemistry and Laboratory Medicine (IFCC). Gel-capillary isoelectric focusing (ClIEF) with a stable pH
gradient of 20 mmol/L NaOH (catholyte solution) and 20 mmol/L sulfuric acid (anolyte solution) and gels containing ampholytes have
outstanding separation power. In this study, HPLC has been compared to gel-clEF for the measurement of HbAlc. HPLC and gel-clEF were
used to measure the HbAlc values of 46 randomly selected blood samples. Correlation analysis revealed that the two methods showed a good
correlation. The HPLC method was prone to interference by hemoglobin variants and exhibited low specificity. The gel-clEF method was not
affected by hemoglobin variants and showed high specificity. In conclusion, gel-clEF can be used as an alternative method to HPLC for the
standard detection of glycated hemoglobin.
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HPLC M| ¥ #15/% CIEF )52 - ¥18/%

w5 Gl s £.1%) Gt s £.1%)
01 45 (0.06) 21.92 (0.28)
02 46 (0.06) 22.13 (0.28)
03 4.8 (0.06) 22.25 (0.28)
04 5.0 (0.06) 22.35 (0.28)
05 5.0 (0.06) 22.45 (0.28)
06 5.1 (0.06) 2257 (0.28)
07 5.2 (0.07) 22.62 (0.28)
08 5.6 (0.07) 22.82 (0.32)
09 5.8 (0.07) 22.81 (0.32)
10 6.0 (0.07) 22.90 (0.32)
11 6.0 (0.07) 22.92 (0.28)
12 6.1 (0.07) 22.93 (0.28)
13 6.3 (0.07) 23.25 (0.28)
14 6.3 (0.07) 23.13 (0.28)
15 6.4 (0.07) 23.49 (0.28)
16 6.4 (0.07) 23.55 (0.28)
17 6.5 (0.07) 23.85 (0.28)
18 6.5 (0.07) 23.90 (0.28)
19 6.5 (0.07) 23.98 (0.28)
20 6.6 (0.08) 24.15 (0.28)
21 6.6 (0.08) 24.20 (0.28)
HFR
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Table 3 Results and descriptive statistics of HbAlc determination from Hb samples including hemoglobin variant HbE by HPLC and
Gel- clEF methods

Gel-clEF

Bt HPLC M 25(a1% Gel-clEF M2 F 344/% =2 5 AL HbALe SR
(Fofe A £ 1%) %
(R tB£%) 1%

HE-01 1.9(0.21) 22.10(0.28) 454 45
HE-02 4.0(0.27) 23.33(0.32) 5.98 6.0
HE-03 4.9(0.27) 23.80(0.25) 6.54 6.5
HE-04 45(0.27) 23.78(0.25) 6.51 6.5
HE-05 5.8(0.24) 24.40(0.28) 7.24 7.2
HE-06 6.3(0.24) 25.40(0.28) 8.43 8.4

HbADHbATe HbA3
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Fig.4 Influence of hemoglobin variant HbE on the
determination of glycosylated hemoglobin with Gel- clEF (No.
HE-01)
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Fig.5 Chromatogram of HbAlc detected by HPLC with
influence of hemoglobin variant HbE in the parallel Hb sample
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Table 4 Values of each protein peak in Figure 5 analyzed by
HPLC CDMTM software
Peak NGSP  Area Retention Peak
Name 1% 1% Time/min Area
Ala - 0.3 0.13 4033
Unknown - 0.4 0.38 5330
F - 0.3 0.57 4576
LAlc - 0.7 0.71 9862
Alc 1.9*% - 0.97 5102
P3 - 12 153 17201
P4 - 35 1.62 48880
A0 - 30.5 177 431833
E.D - 62.8 1.85 887582
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