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Cereal samples

Cereal grains were purchased from the market,

dried to constant weight in the oven and blended
wio fine powder. A full Jist is given in Table 1.

Determination of phosphorus

One gramme of each sample powder was
waighed out ntriplicaie nto crucibles. The samples
were charred and eventually ashed in a muftle
furnace at 550°C for 3h. Each ash was treated with
20.0ml 6M HCI and the solution concentrated on a
steam bath to about 5.0mi. The solution was then
transferred quantitatively mto a 50ml volumetric

flask and diluted to the mark with water. The -

resulting solutions were used for the determination
of phosphorus by the yellow method of Kitson and
Mellon'?. The results are shown in Table 1 as
averages of the iriplicates.

Table 4. Phosphorus content of cereal samples.

. Sample Sample name  Phosphorus content
number (ppm) x 10°
i. Sorghum bicolor 4980 -
{guinca corn)
2 Setaria italica 36.95
(millet)
3 Fagopyrum sagitiatiom  36.50
(wheat)-
4 - Zea mays (maize) 28.96
___ Owyza sativa (rice) 17.52

Effect of incredsing concentration of stronfium on

the concentration of calcium and magnesium
One gramme of guinea com (sample 1) was
weighed out into ten crucibles and ashed at 550°C

for 3h. Each ash was treated with 20.0ml 6M HCI

and the solution concentrated on a steam bath to
about 5.0ml, Varying concentrations of strontium
were added and the resulting solution made up to
50mi with water. A blank solution was prepared
and similarly treated. The solutions were used for
the determination of calcium and magnesium.
Average results of duplicate determinations are
shown in Table 2. '

Recovery studies ,
Known amounts of calctum (0.175g CaCQ3,),
rmagnesium (0.133g Mg0), zinc (0.050g Zn0) and

sodium (0. 127g Na(l) calculated to contain 70, 80,
40 and 50mg of calcium, magnesium, zinc and
sodium respectively, were added to 1.0g of sample
2 weighed out in triplicate and ashed. The resulting
ash was dissolved and analyzed as detailed in the
recommended procedure.

Table 2. Effect of strontium on the refease of calcipm

and magnesium for analysis

Concentration Concentration (ppm) x 10°
of strontium, ppm :
Magnesium Calcinm
0 : 30.58 16.09
500 33.33 2523
1000 33.10 31.14
1500 33.32 43,86
2000 32.99 68.68
2500 33.32 68.10
3000 34.08 69.32
4000 33.30 67.72
5000 43.09 ©69.78
G000 1331 68 64

Reproducibility studies

One gramme of sample 3 was weighed out in six
replicates, ashed and analysed for all elements of
interest as described in the recommended procedure.

Application of procedure and comparison of
results *

One gramme of each sample in Table 3 was
weighed out in duplicate, ashed and dissolved as
described in the recommended procedure. A blank
solution was also prepared and all the solutions
were analyzed for the elements of interest by AAS.

Table 3. Sample results by the recommended
procecure.

Sample

numbcer

‘Concentration (ppm) x 10°

Ca Mg Fe Na K Zn Mn Cu

1 68.7133.43 16.77 248.50 139.59 8.80 2.15 0.80
2 42.00 30.25 14.16 198.50 126.18 7.84 2.79 0.81
3 52.00 37.50 11.96 148.50 89.59 8.08 2.94 1.17
4 42.0024.00 2.18 258.5(5 101.61 8.442.34 0.92

-5 32.00 30.25 10.06 198.50 41‘1“13 7.362.62 1.01
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Recommended procedure

One gramme of each sample is weng,hed nto a
crucible and put in a muffle furnace set at a
temperature of 200°C to char and, then at 5§50°C
until the ash is free from all visible traces of
carbon. The crucible is removed from the fumace
and allowed to cool. The ash is treated with 20.0ml
6M HCI and the resulting solution concentrated on
a steam bath to about 5.0ml. The solution is
transferred quantitatively to a 50ml volumetric
flask, 2.0mi 50000ppm strontium solution is added
and the resulting solution difuted to the mark with
water. The resulting solution is analyzed for the
elements of interest using atomic absorption. A
blank solution is also prepared and analyzed.

" RESULTS AND DISCUSSION

Determination of phosphorus

Table1 shows the phosphorus-content of the
study samples. Allthe samples had relatively high
phosphorus content with guinea corn having the
highest amd rice, the lowest. Experience has shown
that the sample with the highest phosphorus content
is likely to encounter the highest degree of
interference by phosphorus in the determination of
calcium by atomic absorption operated on the air-
agotylene flame. Guinea com was therefore used as
pilot in further work. The phosphorus results
compare closely (Table 4) with those for the same
generic samples in the literature.

Table 4. Phosphorus, calcium and magnesium contents
of study samples in comparison with earlier results in
literature’.

Sample
name

Element/concentration, mg/100g dry mass

P Ca Mg
this work others this work others this work others

maize 290.00 -  420.00 220° 240.00 377.00°
sorghum 498.00 -  687.00 820° 34200 322.00°
millet  370.00 358.00* 420.00 50.00* 303.00 180.00%

rice  175.00390.507 320.00 51.007 303.00 60.007

wheat  365.00 392.50° 520.00 36.00° 375.00 170.00°

Effect of increasing concentration of strontium on
the concentration of calcium and magnesium
The amounts of calcium obtained increased with
mncrease in the concentration of strontium up to a
peak value which remained appreciably constant

with and beyond a strontnum concentratlon of
2000ppm (Table 2). The effect of strontium on

‘magnesium absorption was not significant and the.

table also shows that with or without the addition of

 strontium, the concentration of magnesium obtained

was about the same. Magnesium is not listed as

being affected by phosphorus interference'?. Similar -
results have been reported for various other

matrices”'". Sample solutions containing 2000ppm

strontium were used in further work.

Recoverv studies

Average recoveries (%) were 100.00+0.00 for
sodium and calcium, 99.24+2.76 for magnesium
and 99.45+1.55 for zinc. Application of the student
t-test showed that both added and recovered values
were not significantly different at the 95%
confidence level.

Reproducibility studies.

The coefficients of variation calculated for the
different elements were 0.00% for calcium,
magnesium, sodium and potassium, 1.77% for
copper, 2.47% for zinc, 4.81% for irca and 6.51%
for manganese at the concentration ievels found n
that sample. These showed tha the procedure gives

* highly reproducible results.

Application of procedure and comparison Qf
results

The results in Table 3 show wide variations in
their mineral compositions but high concentrations
of calcium, magnesium, sodium, potassium and iron
were obtained. Variations in mineral compositions
of cereals from different locations were observed by

‘Adeyeye and Ajewole’ and were atiributed to

variation in soil type and/or weather condition.
Ekpenyong'* observed that there was differential
accumulation in ;ihe mineral levels of maize
varieties even with soil of similar fertility and
attributed this to some genetic factors. Table 4
shows the resuits obtained from this work for some
elements in comparison with what are in the
literature for some generic samples. While the
results are comparable for the phosphorus content,
wide differences particularly for calcium are
observed. The differences are higher than can be
accounted for merely by soil fertility or use of
fertilizer, variation in soil type and weather
condition. Although there are also variations in
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‘some other elements: ‘contents, that of calcium
attractsdlemostauentm ltcanthenbe
generahzed at this stage that the combined
phosphate and phytate naturally present in the
samples interfered seriously in the absorption
behavior of calcium and hence very little of the
latter could be determined in the flame. Before now,
no sample preparation technique has been described
for the accurate determination of calcium in cereals
and results earlier published could be misleading.
This lapse has been overcome in this report. After
this, ‘whatever other differences in the results are
observed in Table 4 can be attributzd to the factors
’ hsted earlier in addltxon to vanety S

: CONCLUSION : .
The results of this study have shown that. better
results can be obtained in the determination of the
calcium content of cereals if strontium is
incorporated in the sample matrix prior to analysis.
Information obtained from this work can be very
helpful in feed formulation since cereal grains are
often used-as important components of baby feeds,
‘some adult beverages and in animal feed
formulations. Accurate determination of calcium in
cereals will help nutritionists in accurate estimation
of daily aggregate allowances from different

sources for meeting daily human requirements.
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