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A new spectrophotometric method for the determination of protein has been developed using the property that bovine serum albumin and |
DBC-chlorophosphonazo form a compound. The maximum absorption wavelength of the compound is 606 nm. Beer's law is obeyed over |
the range of 25-250 pug/mL of bovine serum albumin contents. The detection limit of this method is 9.52 ug/mL. Protein content in human

serum has been successfully determined.

INTRODUCTION

Protein is the substance base of life and its existential style
and action inside biological body is variable. Some are struc-
tural material of biological body, while some are functional
substance. Most of the enzymes inside biological body are
protein. Most parts of hormones, which promote and adjust
physiological biochemical action, are also protein. Mankind
must realize characteristics of various proteins and only
uses beneficial function and instead protects harmful action
on mankind'?.

For the determination method of protein, Lowry method,
biuret method, or Bradford method (also called Coomassie
brilliant blue method) ezc. are the most adopted methods, but
these methods have a series of short comings, such as low
sensitivity, poor linear relationship, efc.**. For the spectropho-
tometric determination of protein, great attention has been
received owing to easy operation, fast speed and good repeat-
ability and the use of it is more. Although methyl blue’,
arsenazo-111° xylenol orange-zirconium(IV) complex’ have
been applied to the spectrophotometric determination of
protein, the sensitivity and selectivity are not ideal. Setting up
a new method for the determination of protein still has an
important theoretical and applied value. The constitutional
formula of DBC-chlorophosphonazo (C»H;Br,CLLN,O,,PS,,
DBC-CPA], is shown as Fig. 1.

The reagent has been mainly used in the spectrophoto-
metric analysis of rare earths®. This paper found that in
sulphuric acid medium and in the presence of surface active
agent OP-100, DBC-chlorophosphonazo and bovine serum
albumin can quickly react to form a compound. This paper
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studied the optimum conditions of reaction of bovine serum
albumin-(DBC-CPA)-OP system, established a new method
for the determination of protein contents and successfully used
this method to determine the contents of protein in human
serum samples.
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Fig. 1. Structural formula of DBC-chlorophosphonazo

EXPERIMENTAL

2 mg/mL solution of bovine serum albumin (Shanghai
Huishi Biochemical Reagents Co. Ltd., China):0.2 g of bovine
serum albumin was dissolved in 100 mL of water and put into
a refrigerator at 4 °C for storage. DBC-Chlorophosphonazo
solution (Shanghai Changke Institute of Reagents, Jinshen
Chem. Co. Ltd., China): 0.0835g of DBC-chlorophosphonazo
was dissolved in 100 mL of water to prepare 1.0 x 10° mol/L
of DBC-chlorophosphonazo solution. 1 mol/L H,SO, solution
and 1 % OP-100 solution (v/v) were used. All the reagents
were of analytical reagent and the water was deionized water.
A 721 type spectrophotometer (Shanghai Spectrum Instruments
Co. Ltd., China), was used for the measurement of absorbance.

1.3 mL of 1.0 x 107 mol/L DBC-chlorophosphonazo
solution, 0.6 mL of 1 mol/L H,SO, solution, 0.8 mL of 1 %
(v/v) OP-100 solution and 1 mL of 2 mg/mL bovine serum
albumin solution were put in a 10 mL volumetric flask, then
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the contents was diluted to the mark with water and shaken
well. After 0.5 h, the absorbance of system containing protein
(A,) and the absorbance of blank system no containing protein
(A,) was determined against water at 606 nm and the difference
of absorbance was calculated : AA = (A}-Ay).

RESULTS AND DISCUSSION

Absorption spectra: The absorbance spectra are shown
in Fig. 2. The absorption peaks of compound and reagent blank
vs. water are at 550 nm. The absorption peak of BSA-(DBC-
CPA) compound vs. reagent blank, i.e. Aj-A,, is at 606 nm.
This work selected 606 nm as the determination wavelength.
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Fig. 2. Absorbance spectra: (a) BSA-(DBC-CPA)-OP vs. water, A;; (b)
(DBC-CPA)-OP vs. water, As; (c) AA = A - Ay; [BSA] =2.94 x 10°
mol/L; [DBC-CPA] = 1.3 x 10 mol/L; [H,SO,] = 0.06 mol/L; [OP-
100] (v/v) = 0.08 %

Effect of amount of sulphuric acid: The researched
results show that with increasing the amount of sulphuric acid
over the range of 0.2-0.6 mL, the AA of system increased. The
systematic AA was a maximum at 0.6 mL. After it, with the
increase of amount of sulphuric acid, the AA decreased. In the
experiment, 0.6 mL of 1 mol/L H,SO, was chosen.

Effect of amount of DBC-chlorophosphonazo: The
experimental results show that the absorbance gradually
increased with the increase of colour reagent DBC-CPA over
the range O to 1.2 mL. Over the range of 1.2-1.4 mL, the
absorbance was stable and maximum. Then, with the increase
of amount of colour reagent, the absorbance gradually
decreased. In order to obtain the highest sensitivity, the amount
of 1.0 x 10" mol/LL DBC-CPA was selected to be 1.3 mL.

Effect of surfactant: The effects of the cationic surfactant
cetyltrimethylammonium bromide, anionic surfactant sodium
dodecyl sulfonic and non-ionic surface active agent Tween-
80, OP-100 were studied on the reaction. The results show
that cetyltrimethylammonium bromide, sodium dodecyl
sulfonic, Tween-80 reduced the sensitivity of the reaction.
OP-100 could increase the sensitivity of the reaction. The
experimental results of effect of OP-100 amount show that
with increasing the amount of OP-100, the AA increased in
the range of 0-0.8 mL. When OP-100 amount was 0.8 mL, the
sensitivity of reaction was a maximum. The AA gradually
decreased when the amount was 0.8-1.6 mL. Therefore, 0.8

mL of 1 % OP-100 solution (v/v) was chosen and at this time
the sensitivity could be enhanced by 45.6 %.

Effect of time: The experiment found that AA was maxi-
mum and stable when bovine serum albumin and DBC-CPA
reacted at the normal atmospheric temperature after 0.5 h.
Within 2 h, the variation of AA was less than 5 % and the
compound retained stable.

Effect of co-existing ions: Under the optimum experi-
mental conditions, the coexising ion effect experiments were
made. When 1500 pg of bovine serum albumin was determined
in 10 mL of solution and the relative error was controlled within
+5 %, the allowable amounts of co-existing ions (calculated by
mass quality times) were as follows:ethylic acid, cysteine(2);
NO,", phenylalanine(1); S,07* (0.8); glutamic acid, Mg**, Zn*,
Br, I, VO5-, M0;0* (0.2); Ni**, leucine, lysine (0.1); Al*,
Mn*, MnO., Br, (0.02); Ag* (0.01); F~, BrO;", Cr,O,>, (0.002);
Fe**, Bi**, Ca®, Cu™ (0.001); Pb** (0.005).

Working curve: The experimental results show that when
bovine serum albumin contents was between 25 and 250 pg/
mL, a good linear relationship between AA and bovine serum
albumin concentration is presented and Beer's law was obeyed.
Its linear regression equation is AA = 0.0038 C-0.0041 (A:
absorbance, C: concentration in pug/mL), with a correlation
coefficient of r = 0.9924. From the working curve, molar
absorptivity was calculated to be €6 nn = 2.46 x 10° L-mol-cm™.
Eleven parallel determinations of 150 ug/mL of bovine serum
albumin were made and the relative standard deviation was
calculated to be 1.20 %. Eleven replicate determinations of
blank solution were made and according to 3 S/K method (S
is the standard deviation of eleven blank experiments, K is the
slope of working curve) the detection limit calculated was 9.52
pg/mL.

Determination of protein in serum sample: To validate
the practicability of the method, the paper made the determi-
nation experiment of human serum sample. 0.5 mL of serum
sample was taken and diluted to 10 mL. 0.2 mL of the sample
was taken for the determination of protein contents according
to the standard procedure and the experiment for the rate of
recovery and contrast method experiment were made (Table-1).
In can be seen from the Table- 1 that the recovery of the method
was 98.33-101.63 %, the relative standard deviation of five
determinations was between 2.10-2.29 %. This method can
meet the demand of general analysis. The results determined
by the present method were agreement with those by arsenazo-
IIT spectrophotometric contrast method.

TABLE-1
ANALYTICAL RESULTS OF SAMPLES
Sample Average Relative Recovery  Contrast
(n =5, mg/mL) standard (%) method”
deviation (%) (mg/mL)!®
1 110.9 2.29 98.33 111.0
2 105.50 2.10 101.63 105.1

* Arsenazo-III spectrophotometric method

Conclusion

A new method for the determination of protein using BSA-
(DBC-CPA)-(OP-100) system spectrophotometry has been put
forward. At 606 nm. Beer's law is followed over the range of
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25-250 pg/mL of bovine serum albumin and the regression
equation of working curve was AA = 0.0038C (C:ug/mL)-
0.0041. The protein contents in human serum sample have
been successfully determined by this method and the results
were satisfied.
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