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Sri Lanka Standard
METHOD'S OF TEST FOR HEAVY METALS IN FOOD
PART 2 : ATOMIC ABSORPTION SPECTROPHOTOMETRIC
METHOD FOR THE DETERMINATION OF LEAD

FOREWORD

This standard was approved by the Sectoral Coramittee on Agricuiture and Food Technology - 2
and was authorized for adoption and publication as 2 Sri Lanka Standard by the Council of the
Sri Lanka Standards Institution on 1995-11-23.

This part is one of the series of standards on determination of he:wy_' metals in food using atomic
absorption spectrophotometric method.

In reporting the result of a tsst or an analysis made in accordance with this standard, if the final
value, obtained or calculated is to be rounded off, it shall be done in accordance with CS 102.

In the preparation of this standard, the valuable assistance derived from the following publication is
gratefully acknowledged:

Official Methods of Analysis of the Association of Official Anaf_‘ytical Chemists (AOCAC), 15th
edition, 1990, 972.25 '
1 SCOPE

This part of the standard prescribes an afomic absorption spectrophotometric method for the
determination of lead in food!. ’

2 REFERENCES

CS 102 Presentation of numerical values
SLS 242 Methods for the destruction of organic matter

3 PRINCIPLE

Organic matter is digested and lead which is released is co-precipitated with strontium sulfate.
Soluble sulfate salts are decanted. The precipitate is converted to carbonate salt and dissolved in
acid and lead is determined by atomic absorption spectrophotometer at 217.0 nm or 283.3 nm.



SIS 1100:Part 2 : 1995

4 REAGENTS

Unless specified otherwise, reagents of analytical grade and distilled water or water of equivalent
purity shall be used.

4.1 Strontium solution, 2 per cent
Dissolve 6 g of StCL.6H,0 in 100 ml of water.
4.2 Ternary acid mixture

Add 20 ml of sulfuric acid (rzl.den = 1.84) to 100 ml of water and mix. Add 100 ml of nitric
acid (rel.den. = 1.42) and 40 mi of 70 per cent perchloric acid, and m1x

4.3 Nitric acid, c(HNOs) = 1 mol/l
Add 128 ml of nitric acid (rel.den. = 1.42) to 500 ml to 800 ml of water and dilute to 2 litres.
4.4 Lead stock solution, 1000 pig/ml

_Dissolve 1.5985 g of recrystarlized lead nitrate [Pb (NOs),] in about 500 ml of nitric acid (4.3) in
one litre volumetric flask and dilute to volume with nitric acid (4.3).

4.5 Ammonium carbonate, saturated soluiion (approximately 20 per cent)

5 APPARATUS

Usual laboratory equipment and the following:
. 5.1 Mechanical grinder, the inside and blades of which are coated with polyethylene
5.2 Kjeidahl flasks, 500 - ml capacity

5.3 Glass beads

5.4 Stirring motor - with eccentric coupling for stirring centrifuge tubes

5.5 Atomic absorption spectrophotometer, with air-acetylene flame, suitable for measurements
at wavelength 217 nm or 283.3 nm.
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6 PROCEDURE
6.1 Preparation of the test sample
Mix the laboratory sample well. If necessary, grind tﬁc: sample using the mechanical grinder (5.1).

Frozen or decp-frozen products shall be previously thawed in a closed container, and the liquid
formed during thawing shall be added to the product before blending.

6.2 Preparation of test solutions

Y

6.2.1 Sample solution

Weigh, to the nearest 0.001 g, about 10 g of the test sample (6.1) into the 500-ml Kjeldahl
flask (5.2) and add 1 ml of sirontium solution (4.1), and several glass beads (5.3). Add 15 ml of
ternary acid mixture (4.2) and stand for 2 hours. Heat under hood or water vacuum manifold
systern until flask contains only sulfuric acid and inorganic salts.

NOTE

Take care to avoid sample loss from foaming when heat is first applied and soon after sample
chars. Remove the flask from the heat and swirl it before continuing digestion. Add nitric
acid (4.3) if necessary.

Cool the digest for few minutes. Wash while still hot (See Note) into 40 ml to 50 ml tapered
bottom: centrifuge tube (5.4) and swirl.

NOTE
Digest should be cool enough to add about 15 ml of water safely, but hot enough to boil when
. water is added. -

Cool and centrifuge for 10 minutes at 350 x g. Decant the liquid into waste beaker (film like
precipitate on the surface may be discarded). Dislodge precipitate by vigorously stirring with
stirring motor (5.4). To complete transfer, add 20 ml of water and 1 ‘mi of 0.5 mol/l sulfuric acid
to the original flask and heat. Do not omit this step even if it appears, that the transfer is complete
in the first wash. Wash hot contents of original digestion flask into centrifuge tube (5.4) containing
precipitate. Swirl to mix, cool, centrifuge, and decant the liquid intc waste beaker.

Dislodge precipitate by stirring vigorously. Add 25 ml of ammonium carbonate solution (4.5) and
stir until all the precipitate is dispersed. Stand for one hour and centrifuge. Decant the liquid into
waste beaker. Repeat the ammonium carbonate treatrnent.

After decanting, invert the centrifuge tube on a paper towel and drain all the liquid. Add 5 ml of
nitric acid (4.3). ' _
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NOTE
Use large volume of nitric acid if more than 25 ug of lead is expected in the sample.

Stir vigorously to expel carbondioxide or use ultrasonic bath for 2 minutes to 3 minutes. Stand 30
minutes, and centrifuge if precipitate remains.

6.2.2 Blank solution

Prepare a blank solution, using the same conditions as sample solution (6.2.1), but omitting the test
sample .

6.3 Determination
6.3.1 Preparation of lead standard solution series

6.3.1.1 Dilute 10 ml of lead stock solution (4.4) to 100 ml with nitric acid (4.3) to obtain a
solution containing 100 ug of lead per millititre.

6.3.1.2 Place 1ml, 3ml, Sml 10ml, 15ml and 25 hi aliquots of this solution (6.3.1.1) into 100 ml
volumetric flasks. Dilute to the mark with nitric acid (4.3). These solutions conta_in 1ug,3ug, Sug,
10pg, 15ug and 25 ug of lead per millilitre respectively. :

6.3.2 Spectrophotometric measurements and preparation of the calibration graph

Set instrument to previously established optimum conditions, using air-acetylene oxidizing flame
and 217 nm or 283.3 nm resonant wavelength. Determine the absorbance of the sample, blank
and standard solutions within the optimum working range (10 per cent to 80 per cent
transmittance). Flush bumer with niwric acid (4.3) and check zero point between readings.
Prepare the calibration graph of absorbance against concentrations of lead standard solutions.
Determine the lead content of the sample from calibration graph.

6.4 Calculation

CxV
Lead content, mg per kg = S

where,

C s the lead content of the sample, in micrograms per millilitre, read from the calibration graph;

V s the volume in millilitres, of nitric acid (4.3)used to prepare the sample solution; and
m is the mass, in grams, of the test sample.

i
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SLS CERTIFICATION MARK

The Sri Lanka Standards Institution is the owner of the
registered certification mark shown below. Beneath the mark,
the number of the Sri Lanka Standard relevant to the product
is indicated. This mark may be used only by those who have
obtained permits under the SLS certification marks scheme.
The presence of this mark on or in relation to a product
conveys the assurance that they have been produced to comply
with the requirements of the relevant Sri Lanka Standard
under a well designed system of quality control inspection
and testing operated by the manufacturer and supervised by
the SLSI which includes surveillance inspection of the factory,
testing of both factory and market samples.

Further particulars thhe terms and conditions cyrthe permit
may be obtained from the Sri Lanka Standards Institution,
17, Victoria Place, Elvitigala Mawatha, Colombo 08.

Printed at SLSI (Printing Unit)
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SRI LANKA STANDARDS INSTITUTION

The Sri Lanka Standards Institution (SLSI) is the National Standards Organization of Sri Lanka
established under the Sri Lanka Standards Institution Act No. 6 of 1984 which repealed and
replaced the Bureau of Ceylon Standards Act No. 38 of 1964. The Institution functions under
the Ministry of Science & Technology.

The principal objects of the Institution as set out in the Act are to prepare standards and
promote their adoption, to provide facilities for examination and testing of products, to operate
a Certification Marks Scheme, to certify the quality of products meant for local consumption
or exports and to promote standardization and quality control by educational, consultancy

and research activity.

The Institution is financed by Government grants, and by the income from the sale of its
publications and other services offered for Industry and Business Sector. Financial and

administrative control is vested in a Council appointed in accordance with the provisions of

the Act.

The development and formulation of National Standards is carried out by Technical Experts
and representatives of other interest groups, assisted by the permanent officers of the Institution.
These Technical Committees are appointed under the purview of the Sectoral Committees
which in turn are appointed by the Council. The Sectoral Committees give the final Technical
approval for the Draft National Standards prior to the approval by the Council of the SLSI.

All members of the Technical and Sectoral Committees render their services in an honorary
capacity. In this process the Institution endeavours to ensure adequate representation of all

view points.

In the International field the Institution represents Sri Lanka in the International Organization
for Standardization (ISO), and participates in such fields of standardization as are of special

interest to Sri Lanka.

Printed at the Sri Lanka Standards Institution, 17, Victoria Place, Elvitigala Mawatha,
Colombo 08.
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