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Vegetables being sold in the Nairobi markets come from different parts of the country. In the
present study, loss of the L-AA content of 14 cooked different vegetables originating from
different areas in the country being sold in Nairobi markets was studied in the year 1994. The
effect of quantity of water, sharpness of the knife and the sizes of the pieces of vegetables used in
the cooking were studied using cowpea leaves, spinach and cabbages, respectively.

EXPERIMENTAL

Apparatus. A distillation stil] (Fistreem Cyclon, Loughbororough, England), centrifuge (Gallen
Kamp, England), flask shaker (Griffin 836-690, Great Britain), food blender (Waring, England)
and pH meter (Jenway 3020, Great Britain) were used.

High performance liguid chromatography. Beckman Gradient liquid Chromatograph Model 332
equipped with Gow Mac recorder Model 70-700 was used. The column used was reversed phase
Partisil 10 ODS-3 250 x 4.6 mm C,, (particle size 5 pm), with a Brownlee labs Newguard RP-18
15 x 3.2 mm pre-column (particle size 7 um). Variable wavelength UV detector and a sample loop
of 10 pl were used. The mobile phase delivery systems consisted of two Winchester bottles with a

degasser attached to each of them to remove dissolved air.

Reagents. A 6% aqueous metaphosphoric acid was used as an extraction reagent. A | M phosphate
buffer, made from potassium dihydrogen phosphate and disodium hydrogen phosphate, whose pH
was adjusted to 6.0 by 6% metaphosphoric acid was used as a diluting agent for the extract.

phase. All reagents were of analytical grade and were bought from Kobian Chemical Company,
Nairobi.

Sampling method. Random sampling method [10] was used to collect the samples. Vegetables
were bought from the local markets in or around Nairobi in bundles, for example, kale, cowpea
leaves, pumpkin leaves, etc. (~ 250 g) or in heaps, for example, carrots, tomatoes, potatoes, etc. (~
300 g). Five samples were prepared from each vegetable and five replicate determinations were

Sample preparation. The preparation of the sample involved cutting the vegetable into pieces,
weighing and crushing with the mortar and pestle (for large samples a food blender was used).
This was then mixed with a measured volume of the extracting reagent in the ratio 1:5 (wiv). The
resulting mixture was then put on the mechanical shaker for about 20 min to obtain a
homogeneous mixture which was centrifuged for 20 min to obtain a clear solution. Traces of the
suspension, if any, were finally removed by filtering through a Whatman filter to obtain a solution
free of any suspensions to prevent blockage of the column. The solutions were then stored in the
deep freezer until the time of the analysis.

Cooking. The vegetable in each sample Iot (250 g) was cooked for 25 min and the amount of water

used was 1000 mL unless otherwise indicated. For cooking of each vegetable, identical conditions,
for example, container size, covering with a lid, etc. were maintained, The spinach was cut into
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large and small pieces (surface area greater than 1 cm’ and less than 1 cnr’, respectively). The
cooked vegetables were allowed to cool, mixed, blended and extracted as described below. The
cowpeas leaves were sampled at various time intervals, blended and extracted. The mean content
of L-AA of the particular vegetable was calculated as described latter.

Extraction and purification. The cooked vegetable in each sample lot was homogenized, and the
homogenate pooled for analysis. 3-15 g samples were placed in about 50 mL (sample:extraction
reagent, 1:5) and shaken mechanically for 20 min. The mixture was then centrifuged at 5000 rpm
at room temperature (23 'C) for 20 min and any suspensions formed were filtered through
Whatman No. 542 paper and then through a 0.22 um Millipore filter before injection into the LC
column for analysis.

Standard preparations. A stock solution of L-AA was prepared by dissolving 0.1 g of Analar L-
AA in 100 mL of the 0.1 M phesphate buffer whose pH was adjusted to 6.0. Five working
standards of 1-5 mg/100 mL were prepared by serial dilution of the stock solution.

Working conditions. The mobile phase was 70% methanol in distilled deionised water brought to
'PH 6.0 with tetrabutylammonium hydroxide (1%). The mobile phase was purged with nitrogen
(99.9%) to remove dissolved oxygen. The flow rate was 2.0 mL/min and detection was at 273 nm.
The mobile phase was allowed to flow through the column until a constant zero reading was
recorded on the detector.

Analysis. Five replicate determinations were performed on each sample and the mean content
determined. These were later averaged to give the mean content of the particular type of vegetable.
Determinations were performed on cooked vegetables within one week from sampling so as to
avoid the alteration of the L-AA by light, heat. humidity, etc. Samples were run with the standard
working solutions intermittently.

Calculations. The concentration of L-AA in the unknown was calculated by determining: the
response factor of the working standards of known concentrations and determining the response
factor of the unknown and getting the concentration from the calibration graph.

The concentrations and percentage recoveries were calculated from equations 1 and 2,
respectively:

(A,CD,V)
P~
AM

1

where C is the sample concentration, C,is the standard concentration, A, is the standard area, A, ls
the sample area, D, is the dilution factor, V is the volume of the sample and M is the mass of the
sample.

(Z-X) x 100

% recovery = —— 2)
A

where X is the concentration of the sample, Z is the concentration of the samplie plus a known
concentration of added L-AA and A is the concentration of the added L-AA.
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Table 2. The effect of quantity of water on the loss of L-AA on cooking of cowpea leaves at various time

intervals.
Quantity of water (mL) Cooking time (min) % loss of L-AA
1500 0.0 0.0
1000 0.0 0.0
1500 10.0 844
1000 10.0 78.1
1500 20.0 88.0
1000 20.0 81.1
1500 30.0 97.6
1000 30.0 949
1500 40.0 97.9
1000 40.0 96.7
1500 50.0 98.5
1000 50.0 973
1500 60.0 9954
1000 60.0 98.0

In Table 3, the effect of sharpness of the knife on the loss of L-AA in spinach was studied at
various time intervals. It was observed that more losses occurred when a blunt knife was used in
cutting than when a sharp knife was used. This is because a blunt knife destroys a lot of cells thus
releasing more L-AA oxidase that oxidizes L-AA to dehydro L-AA and consequently more losses.
The largest loss was 87.5% after 60 min.

Table 3. Effect of the sharpness of the knife on the loss of L-AA in spinach at various time intervals.

Type of knife Cooking time (min) | % loss of L-AA
Sharp 0.0 0.0
Blunt 0.0 0.0
Sharp 10.0 56.3
Blunt 10.0 62.5
Sharp 20.0 64.1
Biunt 20.0 75.0
Sharp 30.0 734
Blunt 30.0 8238
Sharp 40.0 78.1
Blunt 40.0 844
Sharp 50.0 79.7
Biunt 50.0 859
Sharp 60.0 84.4
Blunt 60.0 875

Table 4 lists a comparison of L-AA contents of cabbages when cooked as small and large
pieces. It was observed that more losses occurred when cabbage was cooked in small pieces. This
is because small pieces increase the surface area for the dissoluiion of L-AA. The highest loss was
97.9% after 60 min.
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Table 4. Comparison of L-AA contents of cabbages when cooked as small and large pieces.

Cooking time Small pieces Large pieces

(min) (% loss) (% loss)

0.0 0.0 0.0

10.0 70.6 55.5

20.0 85.3 735

30.0 882 853

40.0 94.1 91.1

50.0 97.1 94.1

60.0 97.9 95.0
CONCLUSION

A reversed phase ion pair HPLC method was devised for the study of L-AA loss during cooking.
It was found that there was loss of L-AA during cooking either through dissolution or destruction
by heat. The more time taken in cooking, the more L-AA was lost. More L-AA was lost when
large amount of water was used (because of the increased surface area for dissolution) and when a
blunt knife was used in cutting the vegetables this was because of many cells which are destroyed
and hence release a lot of L-AA oxidase which oxidizes L-AA to dehydro L-AA. When vegetables
are cooked as small pieces more L-AA is lost for the same reason. Thus to prevent the loss of L-
AA during cooking, low temperature, small amount of water, sharp knife for cutting and large
pieces of vegetables should be used.
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