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Discussion on Factors Affecting Synthesis of Nitrosochaemoglobin

LI Xiang XIA Yang-yi HOU Dajun SHANG Y ong-biao*
(College of Food Science, Southwest University, Chongging 400716, China)

Abstract Difficult control of reaction parameters and no accurate detection method for products are two main problemsin
the synthes s of the nitrosohaemoglobin (HbNO). In the present study, using duck blood and NaNO:z as main materid, the synthess
technology of HbNO was studied, the effects of some factors on the synthesis were investigated, and the main factors were
optimized. The results showed that the optimum NaNO: content, ascorbic acid addition and pH value are 0.53 ml, 275.85 mg
and 4.51, respectively, and the corresponding response value, namely the absorbance at 540 nm of wavelength is0.91.
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Fig.1  Standard curve for determining concentration of hemoglobin

1.34.2
[4]
( )
(%) = < 10

( )
135

80

80
540nm
540nm
10

10min



38 2009, Vol. 30, No. 08

136 10 20 30 40 50

135 80% 70 80 90g/L

450 Asao
650nm
3
2 3
21
540nm

1
Table 1 Purities of hemoglobin before and after purification

Hb  (gL) (L) ()
65.15 76.32 85.36
60.32 62.44 96.60
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Fig.3 Contents of synthesized HbNO at different Hb concentra-
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Fig.6 Effects of of ascorbic acid amount on synthesis of HONO
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Table 2 Factors and levels of response surface test
(ml) (mg) pH
1 0.4 200 4.3
0 0.5 250 4.5
1 0.6 300 4.7
242
3 Box-Benhnken
Table 3 Box-Benhnken design and results
X1 X2 Xs pH Aswo
1 1 1 0 0.4 200 45 0.489
2 1 1 0 0.6 200 45 0.548
3 1 1 0 0.4 300 45 0.682
4 1 1 0 0.6 300 45 0.859
5 1 0 1 0.4 250 4.3 0464
6 1 0 1 0.6 250 43 0.585
7 1 0 1 0.4 250 4.7 0.582
8 1 0 1 0.6 250 4.7 0.618
9 0 1 1 0.5 200 43 0.393
10 0 1 1 0.5 300 43 0.624
11 0 1 1 0.5 200 4.7 0461
12 0 1 1 0.5 300 47 0672
13 0 0 0 0.5 250 45 0.865
14 0 0 0 0.5 250 45 0.852
15 0 0 0 0.5 250 45 0.875
16 0 0 0 0.5 250 45 0.876
17 0 0 0 0.5 250 45 0.863
4
Table 4 Analysis of variance table
F p
9 4.150124 0.46 0.051  197.33 < 0.0001
X1 1 2.007570  0.019 0.019 75.06 < 0.0001
X2 1 0.004015 0.11 0.11 434.90 < 0.0001
X3 1 1.781536 8.911x 10° 8.911x 10° 34.64  0.0006
XiXz 1 0.001604 3.481x 10 3.481x 10° 1353  0.0079
XiXa 1 0.400953 1.806 x 10 1.806x 102 7.02 0.0329
X2X3 1 0.000802 1.000x 10* 1.000x% 10* 0.39 0.5527
xz 1 0.781601  0.041 0.041  158.74 < 0.0001
x5 1 3.126x 10 0.064 0.064  248.56 < 0.0001
x5 1 0.195400 0.18 0.18 691.11 < 0.0001
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Fig.10 Response surface plot and contour plot for effects of
NaNO: amount and ascorbic acid amount on synthesis of HbNO
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Fig.11 Response surface plot and contour plot for effects of
NaNO: amount and pH value on synthesis of HbNO
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Fig.12 Response surface plot and contour plot for effects of
ascorbic acid amount and pH value on synthesis of HbNO
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