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ABSTRACT

A few reportsare available on human serum protein determination by Kjeldahl
method but there is no report on estimation of total protein in human albu-
min solution 20% (for infusion). Thisisafirst report on estimation of total
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protein in human albumin solution (for infusion) by Kjeldahl method and is
based on the data of 20 specimens of human albumin solution. The method
has delivered good results with a sample standard deviation of 0.35. The
mean value of 19.82 has confirmed the reliability and consistency of the

method. All results were within the criteria of acceptance.
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INTRODUCTION

TheKjeldahl method for protein estimationisbas-
cdly amethod devel oped by John Kjeldahl in 1883 for
determination of total nitrogen in organic substances?.
Sincethen, theKjeldahl method hasbeentheofficia
worldwide standard for the determination of total ni-
trogen or proteininall kinds of food samples?. The
Kjeldahl digestion converts nitrogenous compounds
(proteins, amines, organic compounds etc.) into am-
moniacompounds and these compoundsrel ease am-
moniaupon addition of causticsduring ditillation. The
samebasic principle approachistill being used today,
athough anumber of modificationsand improvements
have been madeto speed up the processand to obtain
accurate results. It isusually considered asthe stan-
dard method of estimation of protein concentration. The
protein content in an organic substanceisnot directly

measured by Kjd dahl method but it measuresnitrogen
and a conversion factor is used to convert the mea-
sured nitrogen to a protein concentration®. For many
protel naceous compounds aconversion factor of 6.25
whichisequivaentto 0.16 g nitrogen per gram of pro-
tein, isused. However, thisisonly an averagevalue
and each protein may requireadifferent conversionfac-
tor depending on its composition. Proteinsare poly-
mersof amino acidsand they differ from each other
according to thetype, number and sequence of amino
acids present in their polypeptide backbone. Proteins
aredsothemagjor structura componentsof humantis-
sues. Human serum albumin isthemost abundant pro-
teinin human blood and constitutes about 50% of the
blood serum protein. Being apart of connectivetissue
abumin transportshormonesand fatty acids. It isalso
respons blefor maintaining pH and osmotic pressure of
the blood. The concentration of abuminin ahealthy
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adult individual rangesfrom 35- 50 ¢/L and hasase-
rum half-lifeof gpproximately 20 days. Humanabumin
isgeneraly infused to restore blood volumein trauma,
burnsand surgery patients. It isfrequently infusedin
conditionswherelossof albuminisamajor problem,
such asliver diseasewith ascites. Theinfusion of abu-
minisalso recommended in chronic dehydration or
hypoa buminemia. The concentrationsof human albu-
min solution generally availablefor medica useis5-
25% and mostly 20% solution is used for infusion.
Therefore, the accurate determination of concentration
ismust beforeitsinfusiontothebody.

Ourindituteisaqudity control inditutefor biologicals
including abumin and asone of the parameter the esti-
mation of proteinin human abumin solutionisdoneby
modified Kjeldahl method.

EXPERIMENTAL

Sample

Twenty specimensof Human abumin solution (20%
asper labd) for infusion and pogitive control (Albumin,
M/sSigmaAldrich).

Deter mination of albumin concentration

TheKje dahl method with modificationswasfol-
lowedfor al specimens, blank and positivecontrol. This
method was carried out in three steps:

Digestion - 200 pl of albumin solution was diluted
six timesand digested at 380 °C for 2 hours with 2 ml
conc. H,SO,, 100 mg of Copper (I1) sulfate and 900
mg of Potassium sulfateto liberatethe reduced nitro-
genasammonium sulfate. The dlear and colourlesscon-
tent got on completion of chemica decomposition, was
cooled to room temperature.

Distillation - The decomposed content was dis-
solved in 20 ml distilled water and distilled with 5M
NaOH (final conc.) to collect 65 ml of theditillate by
dipping thetip of condenser inamixtureof 10 ml satu-
rated Boricacid, 10 ml water and 60 ul indicator mix-
ture (0.1% Methyl red and 0.05%).

Titration - Thedistillatewastitrated with 0.02 N
HClI to get end point (from greento pink color).

Calculation of total protein
Thenet volumeof 0.02 N HCI consumed was cal -

= Regular Paper

culated by subtracting volumeof 0.02 N HCl consumed
by blank. Thisnet volume of 0.02 N HCl wasusedin
thefollowing formulaeto calcul atetotd protein.

Total protein =Net volumeof 0.02 N HCI consumed x 0.2802
x 6.25 x actual normality of HC1

Normality of HCI
Note: Oneml of 0.02N HCl isequivaent to 0.2802
mg of nitrogen and 6.25 (100/16) isthefactor to con-
vert nitrogen into protein because most of the proteins
contain 16% nitrogen.
The Standard deviationwas cal culated using http:/
~www.ca culaor.net/standard-deviation-ca cul ator.html.

RESULTSAND DISCUSSION

Themost commonly used proceduresfor tota pro-
tein estimation arefolin phenol®, biuret’®, UV absorp-
tion”, coomassie blue dye binding® and classical
Kjeldahi29, TheKjeldahl methodisusedwidely at in-
ternational level, and is till the standard method for
comparison againg dl other methods. Itsuniversal use,
high precision and good reproducibility have madeit
themajor method for the estimation of protein.

Thisisfirst study on estimation of total proteinin
human albumin solution (for infusion) by Kjeldahl
method. Being aregulatory institute, thisinstitutere-
ceivesabuminsolutionfor qudity testing. Theestima:
tion of totd proteinin human abumin solution wascar-
ried out following guidelines of pharmacopoeia. This
report isbased on andysisof twenty (20) albumin so-
lution specimens(TABLE 1).

The sample standard deviation (s) was 0.35 and
samplestandard variance (s°) was0.12. Themean con-
centration determined was 19.82. Popul ation standard
deviation (o) and popul aion standard variance (6?) were
0.34 and 0.11 respectively. Asper Indian pharmaco-
poeia, theacceptance criteriafor abumin 20% solution
1S19-21%. Thedeviationsweresmall and fell within
themargin of acceptancecriteriaand experimentd varia-
tion of the method. The protein content is convention-
ally estimated from the nitrogen content determined by
theKjeldahl technique. A number of modifications of
theoriginal procedure have been proposed*?. In our
study, the conversion factor of 6.25 worked well for
abumin. Whilethisfactor hasbeenwiddy used for many
plant tissues. Peterson*, examined various methods
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TABLE 1: Concentrationsof protein in albumin solution
specimens.

Specimen Conc. Asper Conc. by Kjeldahl
no. label method
1 20 % 19.89 %
2 20 % 20.07 %
3 20 % 20.30 %
4 20 % 20.28 %
5 20 % 19.43 %
6 20 % 19.07 %
7 20 % 19.25%
8 20 % 19.80 %
9 20 % 20.00 %
10 20 % 20.00 %
11 20% 20.28 %
12 20% 19.63 %
13 20% 20.18 %
14 20% 19.25%
15 20 % 19.77 %
16 20 % 19.94 %
17 20 % 19.90 %
18 20 % 19.79 %
19 20 % 19.80 %
20 20% 19. 96 %

of protein determination based on their relative sensi-
tivity for bovine serumabumin and arangeof proteins.
Heconcluded that al| spectroscopic methodsare simi-
lar in sengitivity. Hed so reported that thesesmplepro-
ceduresusually givere ativerather than absol ute pro-
tein quantitation™. Agusti and Beltrani*?, showed that
Lowry and Bradford methods measure higher amounts
of proteinsthan by using the Kjel dahl method*2. Bi-
uret reagent test providesresultswith apositive bias
for tota proteinin serum analysis™. Inview of results
obtai ned, theauthor isinclined to pronouncethat the
Kjeldahl methodissatisfactory in estimation of protein
inadbuminsolution.

ACKNOWLEDGEMENTS

Theauthor thanks Director NIB for support and
encouragement.

CONFLICT OF INTEREST
Nonedeclared
REFERENCES

[1] JKjeldahl; Zeitschrift fiir analytische Chemie., 22,
366 (1883).

[2] [AOAC] Association of Official Analytical Chem-
igts; Officia Method of Analysis, Gaithersburg, Md,
USA, 17th edition, (2000).

[3] B.J.Jones; Micro-Macro Publishing, Athens, Ga
(1991).

[4] K.Milton, FR.Dintzis; Biotropica, 13, 177 (1981).

[5] O.L.Lowry, N.J.Rosebrough, A.L.Farr,
R.S.Randall; J. Biol. Chem., 193, 265 (1951).

[6] A.GGorndl, C.J.Bardawill; J. Biol. Chem., 177, 751
(1949).

[7] W.E.Groves, F.L.Davis, B.H.Shells; Anal.
Biochem., 22, 195 (1968).

[8] N.M.Bradford; Anal. Biochem., 72, 248 (1976).

[9] PMorris; J. Assn. Public Analysts 21, 53 (1983).

[10] H.N.Munro, A.Fleck; Analysisof Tissuesand Body
Fluidsfor Nitrogenous Constituents, pg.423525in
H.N.Munro, ea., Mammalian Protein Metabolism,
Academic Press, New York and London, 3, (1969).

[11] GL.Peterson; Determination of total protein, in
C.H.W.Hirs and S.N.Timasheffdemic, New York,
95-119 (1983).

[12] J.A.Agusti, J.PBeltran; Ana. Biochem., 127, 368
(1982).

[13] V.Chromy, L.Svachova, L.Novosad, J.Jarkovsky,
P.Sedlak, PHorak, H.Dobrovolna, B.Hlavacova;
Clin. Chem. Lab. Med., 47, 91 (2009).

BIOCHEMISTRY (mm—
A Indéan ﬂo«/md



