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Direct colorimetric determination without 
deproteinization of zinc (Zn) concentration in 
serum, plasma and seminal fluid 
 

REAGENT 1a:  5 x 20 mL 
REAGENT 1b:  1 x 10 mL  (tablets) 
REAGENT 2:    1 x 11 mL 
STANDARD:    1 x 5 mL 
 

 

 

STANDARD/CALIBRATOR:  the term refers to the standard / the calibrator 
 REAGENT:  the term refers to the single reagent         CONTROL:  the term refers to the control 
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PRECAUTIONS IN USE 
In addition to the possible risks regarding the reactive 
components, the product may contain non-reactive 
components such as preservatives (i.e. sodium azide or 
other) and detergents.  The total concentration of these 
components is lower than the limits reported by the 
67/548/EEC and 1999/45/EC directives and modifications and 
amendments regarding classification, labelling and packaging 
of dangerous preparations (reagents) have been made 
accordingly. However, it is recommended that this product be 
handled carefully, that ingestion and contact with eyes, skin 
and mucous membranes be avoided and that laboratory 
reagents are used according to good laboratory practice. 
 

SUMMARY 
Zinc is a component of over 200 metalloenzymes, among 
which those involved in nucleic acid and protein synthesis. It 
is therefore a necessary complement for cell replication. 
Adequate supplies of zinc are imperative for healthy 
development of the fetus. In humans, especially in growing 
children, acute zinc deficiency is apparent from skin lesions, 
irritability, loss of hair, growth retardation. Impaired 
immunological function is associated with zinc insufficiency. 
 

PRINCIPLE 
Zinc forms with the specific complexant 5-Br-PAPS [(2-5-
bromo-2-pyridylazo)-5-(N-propyl-N-sulfo-propylamino) phenol] 
a stable coloured complex, which colour intensity is 
proportional to the amount of zinc in the sample. The 
interferences due to the oligoelements (iron and copper) 
present in the sample, are eliminated using peculiar reaction 
conditions and specific masking agents. 
 

REAGENTS 
The components of the kit, stored at 2-8 °C in unopened vials, 
are stable up to the expiry date indicated on the package.  
Components of the kit and concentration of reactive 
ingredients: 
REAGENT 1a 
good's buffer 0.2 mol/L pH 8.6, specific masking agents for 
iron and copper 
REAGENT 1b  (tablets) 
reducing agent: ascorbic acid 
Plastic Tweezer 
REAGENT 2 
complexant 5-Br-PAPS 1.1 mmol/L 
STANDARD 
zinc standard 200 μg/dL (30.6 μmol/L) 
 

PREPARATION OF REAGENT SOLUTIONS 
R1 Solution: pick up 2 tablets of REAGENT 1b with plastic 
tweezer and put them into one vial of REAGENT 1a. Mix until 
complete dissolution. 
R1 Solution contains urea as additive. In the sample order 
setting, do not input urea test immediately after zinc in 
“random access” automatic analyzers. 
REAGENT 2 and STANDARD: ready to use. 

STABILITY  
On Board: 30 days, if contamination is avoided. 
Calibration: 7 days. Repeat the calibration at any variation in 
the reagent lot. 
 

QUALITY CONTROL 
Use the following control materials to verify test accuracy: 
Clin Chem Control 1 REF 16150 6x5 mL 
Multiparametric lyophilised control serum. For use, follow the 
instructions contained in the kit. 
 Clin Chem Control 2 REF 16250 6x5 mL 
Multiparametric lyophilised control serum. For use, follow the 
instructions contained in the kit. 
 

STANDARDIZATION  
NIST (National Institute of Standards and Technology). 
 

SAMPLE 
Serum or plasma (heparin) not haemolyzed. Collect samples 
in accordance with the NCCLS procedure reported in the 
bibliography (1). 
Seminal fluid. Centrifuge the sample at 3000 rpm for 10-15 
minutes. Dilute supernatant 1:100 with normal saline. Multiply 
result by dilution factor.  
 

STABILITY OF THE SAMPLE 
Serum or plasma:  14 days at 2-8 °C. 
Seminal fluid:  7 days at 2-8 °C. 
 

INSTRUMENTATION AND MATERIALS 
REQUIRED BUT NOT PROVIDED 
• General laboratory equipment. 

 
ANALYTICAL PROCEDURE 
Wavelength:  570 nm (main) 
 700 nm (reference) 
Pathlength:  1 cm 
Temperature: 37 °C 
Sample/R1 Solution/REAGENT 2: 1/20/2 
Reaction: fixed time (increase) 
  Allow reagents to reach working temperature before using. 
A proportional variation of the indicated reaction volumes does not 
change the results. 

 
EXAMPLE OF ANALYTICAL PROCEDURE 
ON AUTOMATED INTRUMENTS 
  

Time 0 
Calibrator/Controls/Sample = 15 μL 
R1 Solution = 300 µL 
  
After 260 sec 
Reading 1 
  
After 40 sec 
Addition of REAGENT 2 = 30 μL 
  
After 300 sec 
Reading 2 
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CALCULATION 
1. Plot a calibration curve on a graph paper by tracing 
absorbance (y axis) according to corresponding μg/dL 
concentration (x axis) for each Calibrator. 
2. Indicate on the calibration curve the absorbance value 
obtained for Samples and Controls. 
3. Extrapolate the μg/dL value for Samples and Controls 
from the calibration curve. 

 
CONVERSION FACTOR 
Zn: [ μg/dL ] x 0.153  =  Zn [ μmol/L ] 

 

 
REFERENCE VALUES 

 

Serum/plasma (adults): 70 - 120 μg/dL 
Centrifuged seminal fluid: 2 - 10 mg/dL 
 

It is recommended that each laboratory establish its own expected 
range. For diagnostic purposes, results obtained should always be 
evaluated taking into consideration the patient's history and all 
other clinical findings. 
 

PERFORMANCES 
AUTOMATIC ANALYZER 

 
SENSITIVITY: 
5.0 μg/dL. Sensitivity was calculated on 20x3 replicates x 
run of normal saline and reported as the "mean zero value 
+ 3 SD". 

 

INTRA-ASSAY PRECISION (SERUM): 
was determined on 20 replicates on 2 controls (L1/L2). 
The results were as follows: 
 

μg/dL L1 L2 
mean 417.7 357.8 
SD 1.58 1.84 
CV% 0.4 0.5 

 

INTER-ASSAY PRECISION (SERUM): 
was determined from 5x2x4 tests (day x run x rep) on each 
control (3 levels - L1/L2/L3).  The results were as follows: 
 

 mean Total 
Imprecision 

Between 
Days Repeatability 

 μg/dL SD CV% SD CV% SD CV% 
L1 94.7 2.7 2.9 2.0 2.1 1.6 1.7 
L2 207.7 4.5 2.1 3.5 1.7 1.9 0.9 
L3 346.7 7.1 2.0 6.3 1.8 2.8 0.8 

 
ACCURACY: 
this test (y) was compared with the atomic absorption  
method (x).  The results were as follows:   
N = 60,  r = 0.992,  y = 1.03x – 2.79 

 

INTERFERENCES: 
the test is not affected by the presence of bilirubin up to 
40 mg/dL, haemoglobin up to 500 mg/dL and lipids up to 
1500 mg/dL. EDTA anticoagulant masks zinc to 5-Br-PAPS 
chromogenic system. 

 

ANALYTICAL RANGE: 
5.0 - 2000 μg/dL. 
Samples with values higher than 2000 μg/dL must be 
diluted 1:10 with normal saline and the result multiplied by 
10. 
 

 
WASTE MANAGEMENT 
Reagents must be disposed of in accordance with local 
regulations. 
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