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Abstract

Potato consumption in Latvia is taking significaatt from total vegetable amount therefore it iSraportant to
focus attention on potato nutritional changes durimostly used heat treatment methods. In fact paantains
small amount of protein but it is high in nutritedrquality — contains considerable amount of ciuaiaino acids
which change notably during frying/backing process.

Consequently the aim of the research was to estimhénges in amino acid profile among various potat
varieties prepared using various heat treatmeregsses.

Following Latvian potato varieties were selecteBrassla’, ‘Imanta’, ‘Zile’, ‘Madara’ and ‘Lenora’. étatoes
were prepared using different heat treatment methsidallow frying (15015 °C), deep fat frying (1802C)
and baking in oven (21045 °C). The highest totalranacid content was found in raw potatoes of tagety
‘Brasla’ and crucial amino acid content in ‘Leno@i dry matter (DM) basis while the lowest bothataind
crucial amino acid amount in the variety ‘Imantdamong the baked potatoes in the variety ‘Lenorgltamino
acid content was found as the highest but crucmha acids — in the variety ‘Madara’ like in shalland deep
fat fried potatoes. For their part, similarly tr@vier amount of total amino acids — in the varid@yasla’ and
crucial amino acids in the variety ‘Imanta’. In dduh, the effect of type of heat treatment anddkof potato
variety on each amino acid was studied. Compared treatment types significant changes were deseavin
Arginine (Arg), Aspartic acid (Asp), Phenylalani(ighe), Tyrosine (Tyr), Isoleucine (lle), Histidifidis, Lysine
(Lys) and Valine (Val) while among varieties in Asle, Val, Glutamic acid (Glu), Methionine (Methad Tyr.
Key words: potato varieties, amino acids, heat treatment ousth

Introduction

The potato $olanum tubersoum )Loriginated in the Andes Mountains of South Amaric
where it has been an important food for 8,000 yead know is spread through the entire
World (Harris, 1992). Potatoes have an importaig o a healthy diet, as they are a good
source of complex carbohydrate, dietary fibre,mita C and protein. Concerning the protein
amount, potatoes in average contain about 2% whalityjis considered to be excellent, e.g.
amount of lysine in potatoes is similar to thatyipical animal protein (Salunkret al, 1998),
but the nutritional value of potato protein variegh variety, storage and environmental
conditions as well as the type of cooking (Lisinsk&®89; Harris, 1992). Traditionally,
potatoes are a central component of warm meal innym&uropean countries
(Wandelet al, 2001) and are prepared using various methodsooking from where the
traditional ones and well known are boiling, fryiagd baking (Salunkhet al, 1998). Frying,
especially deep fat frying has become the most lpopuieparation technology during the last
few decades. In the research by Nordic and Battimtries’ authorities on the type of potato
cooking methods, it was discovered that in Latvansumption level of fried potatoes
comparing with neighbour countries has been ornteehighest (NorBaGreen, 2003). Out of
that, in Latvia other cooking methods like shallbying and baking in oven are famous as
well. One of the explanations could be formatiomlesirable flavour, colour, taste and texture
during frying and baking processess which can hiet@o out by occurrence of Maillard
reaction (Sanibal, 2004; Amrein, 2003). Reactiorbased on the high temperature during
heating process where the accumulated reducingsugact with free amino acids in the
tuber cells (Mottranet al, 2002) and nutritional changes in amino acid cantecur. Several
amino acids, like Asp, Asn, GIn, Glu, Val and Lyshich are present in relatively minor
amounts had been shown to be the most active amdmbs in the Maillard reaction
(Ashooret al, 1984; Akikoet al, 2005) Therefore, the aim of the research was/atuate
the changes in amino acid profile during variouatheeatment processes in several potato
varieties selected and cultivated in Latvia.
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Materials and Methods

In the cooperation with State Priekuli Plant Bregdinstitute (Latvia) five table potato
varieties almost in the same size were chosen:dtan ‘Brasla’, ‘Imanta’, ‘Zile’ and
‘Madara’ which are selected and cultivated underdbntrol of the institute. Selected potato
varieties were analysed after short period (2 wekking sizing) of storage at temperature
4—6 °C and relative air humidity (RH) 80 %.

Washed and hand-peeled potato tubers were cutree tlvays: for shallow frying potatoes
were sliced into 0.7x1.0 and 3—4 cm long stripslevfor deep fat frying — into 0x®.6 and
4-5 cm long strips but potatoes prepared for ovging were cut horizontally into halves.
Control sample is raw potato.

Sunflower-seed oil was used for frying. Potatoesewsaked in oven (210+5 °C), shallow
fried on the pan (15015 °C), and deep fat friedha deep fat fryer (1805 °C), (Fig. 1).
Throughout the oven and deep fat frying procedime/temperature was recorded by USB
TC-08 Thermocouple Data Logger PICO-Technologisigent (Fig. 1).

Amino acids were determined by AOAC official meth®84.12, total protein content was
determined by the Kjeldahl method (LVS ISO 5983798nd dry matter (DM) content by

g LVS ISO 6496:1999 and
- XM120 Precisa moisture
analyser.

Obtained data were analysed by
statistical software S-PLUS 6.1
Professional Edition. By means
of specifying the differences
between independent groups
Two-Way Analysis of Variance

i and for the multiple comparisons
of the meansTukey test was
applied. Conclusions were done
at 95% significance level.

Figure 1. Time/temperature control with TC-08
Thermocouple Data Logger equipment

Results and Discussion
In the research the amount of protein, DM contamd 46 amino acids including seven
essentail: Thr, Val, Met, lle, Leu, Phe and Lys eveletermined in five various potato
varieties prepared applying several heat treatmathods. To compare obtained amino acid
values data were calculated on DM basis. The pratentent is presented in g per 100 g of
product (Table 1).

Table 1

Protein content in potato varieties prepared by searal cooking methods, g 100 g

Potato variety Control Baked in oven | Shallow fried | Deep fat fried
Mean+SD Mean+SD Mean+SD Mean+SD
‘Brasla’ 2.09+0.04 2.33+0.10 2.63+0.08 3.41+0.04
‘Imanta’ 1.68+0.07 2.11+0.11 2.13+0.10 4.76+0.13
‘Lenora’ 2.04+0.06 2.08+0.07 1.94+0.07 2.70+0.08
‘Madara’ 1.55+0.04 2.46x0.10 2.61+0.13 4.27+0.08
Zile’ 1.44+0.01 2.07+0.11 2.86+0.13 3.48+0.08

Among the potato varieties and cooking methodsitbkest protein content was found in the
control samples of ‘Brasla’, among baked sampl#dadara’, shallow fried — ‘Zile’ and deep
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fat fried — ‘Imanta’ while the lowest — in the camitand baked samples of ‘Zile’ furthermore

shallow fried and deep fat fried — ‘Lenora’.

Changes of the protein content can be explaineddayrrence of several reactions during
pre-treatment and heat treatment at high temperatur

There are several amino acids which biologicalvagtioses during heat treatment process
therefore it is important to follow up the changd#sthe amino acids itself. Comparing the

differences among samples by type of cooking meti{od4) and potato varieties (n=5) per
each type of amino acids (n=16) the differences fwand p<0.001 within some of varieties

and cooking methods (Table 2, 3).

Table 2
Differences of amino acid content among the potatearieties

Amino acid ‘Brasla’ | ‘Imanta’ |‘Lenora’ [Madara’ Zile’
Aspartic acid (Asp)*** A A B B AB
Glutamic acid (Glu)*** A B B B AB
Valine (Val)*** A A AB B A
Methionine (Met)** A A B AB AB
Isoleucine (lle)*** A A B B AB
Tyrosine (Tyr)* AB A AB AB AB

The same letter within each component is not siganitly different at the 5 % level by the Tukey tiple-
comparison test. *¢0.05; ** p<0.01; *** p<0.001

Table 3

Differences of amino acid content per DM dependingn the heat treatment method

Amino acid Control Baked in oven | Shallow fried | Deegat fried
Aspartic acid (Asp)** A AB AB B
Valine (Val)* A AB AB B
Isoleucine (lle)* A AB B B
Tyrosine (Tyr)*** A B B B
Phenylalanine (Phe)** A AB B B
Histidine (His)*** A B B AB
Lysine (Lys)** A AB B B
Arginine (Arg)* A AB AB B

The same letter within each component is not siganitly different at the 5 % level by the Tukey tiple-
comparison test.  *4.05; ** p<0.01; *** p<0.001

In table 4 can follow up the changes in the amgenteach amino acid on DM basis between
potato varieties prepared by several heat treasnent
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Table 4

Amino acid content depending on type of heat treatent and potato variety, g 100 g dry matter
Potato varietiesB — ‘Brasla’,| — ‘Imanta’,L — ‘Lenora’,M — ‘Madara’,Z — ‘Zile’
A;Qi'gg Control Baked in oven Shallow fried Deep fat fried
Variety B I L M Z B I L M Z B [ L M Z B [ L M 4
Asp 1.32|11.34|,185/157|157|1.20|1.10,161|1.67|1.22/1.11,1.081.56|1.72|1.41,0.88| 1.03|1.17|1.41| 1.35
Thr 0.28| 0.30| 0.33| 0.34( 0.29] 0.33| 0.27| 0.29| 0.31] 0.26| 0.30| 0.23| 0.25| 0.35| 0.40| 0.26| 0.23| 0.20| 0.28| 0.20
Ser 0.29|0.28]0.31| 0.28( 0.29] 0.25| 0.21| 0.29| 0.28| 0.29| 0.21| 0.20| 0.29( 0.31| 0.40| 0.22| 0.21| 0.22] 0.26| 0.20
Glu 1.05/1.28|1.88|1.61|1.28|1.00|1.54|1.57|1.25/0.97|0.93|1.51|1.52|1.75|1.32|0.79| 1.45| 1.27| 1.36| 0.77
Pro 0.20| 0.23]0.19| 0.22( 0.21] 0.25| 0.24| 0.21| 0.21| 0.23| 0.18] 0.23| 0.22| 0.28| 0.37| 0.26| 0.26| 0.16| 0.23| 0.16
Gly 0.19]0.22] 0.20| 0.18] 0.16] 0.19| 0.18] 0.16] 0.21] 0.16] 0.15|/ 0.16] 0.18] 0.22] 0.28] 0.18] 0.17| 0.14| 0.19]| 0.12
Ala 0.21| 0.24]0.22| 0.27| 0.22| 0.22| 0.18| 0.25| 0.21| 0.23| 0.21] 0.20| 0.25] 0.25| 0.37| 0.22| 0.21| 0.22| 0.23| 0.14
Val 0.31|0.22]0.31| 0.38( 0.22| 0.22| 0.18| 0.29| 0.31| 0.26| 0.21| 0.20| 0.33| 0.31| 0.28| 0.18| 0.19| 0.26| 0.28| 0.22
Met 0.09|0.07|0.12| 0.12| 0.09| 0.07| 0.08| 0.13| 0.12| 0.09| 0.09| 0.08| 0.14{ 0.11| 0.11| 0.08| 0.07| 0.09]| 0.09| 0.09
lle 0.17|0.15/0.21| 0.21|0.18| 0.14|0.12| 0.16/ 0.21] 0.19| 0.12| 0.14| 0.18{ 0.19| 0.15| 0.13| 0.13| 0.14| 0.19| 0.16
Leu 0.38| 0.42] 0.46| 0.34| 0.41| 0.36| 0.33| 0.33| 0.42| 0.45| 0.33] 0.34| 0.29( 0.41| 0.34| 0.33| 0.30| 0.26| 0.35| 0.37
Tyr 0.38| 0.23]0.42| 0.41|0.36| 0.22| 0.18| 0.25| 0.24| 0.19| 0.21] 0.20| 0.29| 0.22| 0.31| 0.26| 0.19| 0.22] 0.21| 0.22
Phe 0.31/0.31]0.32| 0.25] 0.23| 0.25| 0.21| 0.25| 0.24| 0.26| 0.21] 0.20| 0.22| 0.22| 0.25| 0.20| 0.19| 0.22| 0.21| 0.24
His 0.20| 0.21]0.21| 0.20( 0.25| 0.14|0.12| 0.16/ 0.17| 0.13| 0.12|/ 0.11] 0.18{ 0.16| 0.15| 0.13| 0.11/ 0.12] 0.12| 0.12
Lys 0.36]0.28] 0.46| 0.32] 0.36] 0.31] 0.27] 0.29] 0.31] 0.32] 0.27| 0.25] 0.29] 0.31] 0.31] 0.26| 0.26| 0.22] 0.28| 0.31
Arg 0.59|0.28| 0.50| 0.49| 0.41]0.33/0.39|/ 0.45]/ 0.35/0.29]/ 0.51| 0.34| 0.40| 0.28] 0.28] 0.37| 0.30| 0.20| 0.26| 0.27
Essential 1.91 1.76 2.19 197 1.79 1.69 145 1.74 193 1.83 152 1.44 1.70 190 1.83 1.45 1.37 1.39 1.68 1.59
Total 8.26 6.07 7.98 7.20 6.55 550 557 6.69 6.53 553 5.14 547 6.60 7.10 6.71 4.77 5.29 5.11 594 4.95
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Some of amino acids play an important role durirgjlldrd reaction like Lys which is one of
the most essential amino acids and is presentrisiderable amount in the potatoes. Another
important amino acid is Asp which is one of the mprecursors of acrylamide formation
through the Maillard reaction. Losses of Tyr careRplained by the oxidation in the presence

of

oxygen during potatoes cutting prior to frying.

Conclusions

1.

There are considerable differences in several aragid profiles among potato varieties
and type of heat treatment was found. Significaniin the type of the potato variety
was found in Asp, Glu, Val, Met, lle and Tyr whilethin the type of heat treatment
applied in Asp, Val, lle, Tyr, Phe, His, Lys andgAr

. The change in Lys was discovered in type of heaittnent however differences within the

varieties were not significant as well as Glu aral While Asp changes were found both
within the potato variety and type of heat treattnen

. From the nutritional point of view, fair essenthino acid content in the control samples

was in ‘Lenora’, in baked, shallow fried and deap ffied potato samples of the variety
‘Madara’.
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