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Abstract. Radish and leaf vegetables contain a lot of vitamins and nutrients. Consumers
increasingly think about a healthy and balanced diet. Experiments were carried out to clarify the
effect of irrigation on the yield and the quality of lettuce, leaf mustard and radish. The experiments
were arranged in high tunnels of the Pure Horticultural Research Centre during spring and
autumn months of 2013. Leaf lettuce cv. ‘Grand Rapids’; leaf mustard cv. ‘Scala’; and radish cv
‘Rudolf’ were grown in 3 replicas; the total area of each experimental plot was 1 m’. The necessity
of irrigation was determined by tensionmeters. The control variant had optimal soil moisture, the
experimental plot had moisture deficit. The yield and its quality were determined at the end of the
experiment. The results revealed the tendency that the higher yield of leaf vegetables was obtained
at an optimal moisture variant. Radish was less sensitive to soil moisture deficit in comparison
with lettuce and mustard. Irrigated vegetables had the tendency of having preference in
organoleptic testing of vegetables. A higher content of chlorophylls was obtained at the optimal
moisture variant.
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levads

Lapu dirzepi un redsi ir pirmie pavasaros siltuneas audzjamie un pégjie ruden
audzjamie dazeni. Ta ka Siem d&zepiem ir iss vgetacijas periods, tos var auglaairakas aprits.
Lapu dazei ir pilnvertigs detisko &iedrvielu, antioksidantu, vitamu, polifenolu un minaivielu
avots (Kahlon, Chiu, Chapman, 2008xd3] no svaigajiem dzepiem lapu dizeni klast arvien
piepragtaki, un maingajos klimata un pieaugopiepraguma apstklos Kist aktuds jaujums par
audzSanas apaklu optimizciju un biologski aktvo vielu satura palielirianu drzenos.

Augsnesidens ne tikai var ietel&haugsnes fizisko &tokli, bet ar kimisko un biologsko
apstklu kompleksu augsnéTapéc augsnesudens resursu pieejabai ir iz&iroSa nomme
lauksaimniethas sisgtmas (Asgarzadehylosaddeghi, Mahboubi, 2010)\padenoSana ietekdne
tikai iegistanais raZzas lielumu, bet mtas kvaliiti un biologski akivo vielu satura izmahgs.
Latvija apudeoSana dizenu platbas ir samdra maz péita, toner darzeniem optinila mitruma
nodroSinumam ir pasa noime augstas kvalites razas ieguvei.

Darba narkis bija skaidrot apadaSanas ietekmi uz gali, lapu sinepju un résu razu unas
kvalitati. Hipotetiski tika piepemts, ka atdrigs mitruma nodroSijams ieteknds dazegu
biokimisko sastvu un razu.

Materi ali un metodes

lzmeéginajumu iefikoja neapkurinma pléves seguma siltumea, kur divas apries tika
audzti lapu sadti, lapu sinepes un regl. Pirmaj apri augus ieg§a 2013. gada 8. maij bet otro
apriti sika 11. septemiorlzmeginajuma ieklava lapu satus ‘Grand Rapids’, lapu sinepes ‘Scala’,
redsus ‘Rudolf’. Izngginajums tika ietkots randomizti, izvietojot lauchus 3 atkrtojumos,
laucipa izners 1 nf.

Izmeginajuma pétiti 2 apidenoSanas varianti — ar optiiha un samazinw augsnes mitruma
nodroSinjumu. Augsnes mitruma un tempenas izmapas fik€tas, augsndevietojot augsnes
tensiometrus un termometrugcPgjas visi izneginajuma laucii tika laistti, vadoties pé augsnes
tensiometru r@rfjumiem: nodroSinot optialu augsnes mitrumu viergrngai €klu sadgSanai. Bc
uzdgSanas kontroles variantaisiSana tika samazita, uzturot augsnénitruma defigtu, toner
nesashiedzot augiem kritiskimeni (L tensiometra ,galvias” ir skala no Oitlz 600 hPa, 100 —
350 hPa — optigis mitrums).
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Pirmag apri€ no uzdgSanas h¥a fidz vesetacijas perioda beign apideoSanas variaat
apudaoSana veikta 6 reizesirlja pirmajai dekdei bija rakstuigsloti karsts un saulains laiks, ar
Vidgjo gaisa temperatu 18.6 °C (maks. 28.1 °C), un apadéanu veica bi@k. RaZza tika naakta
2013. gada 11apija. Otras aprites laik diennakts vidi@a temperaira bija idz 10 °C un saulaino
dienu bija mazk, lidz ar to apuadgo3ana tika veikta 5 reizes. @raprites razu naca 28. oktolr
Pec razas nokSanas tika veikts razas, garSas un izskatartgjums, lai noskaidrotu, &
apudeoSana ietek@usi darzenu razu un kvalitti. Visi raditaji verteti atZimju skak no 1 idz 9,
kur 1 — mazkais pozitvakais, 9 — aug8kais pozitvakais. Laboratoriski lapu s#bs un sinepg
tika noteikts hlorofila saturs (hlorofili a un b). Hlorofila saturs augu dapoteikts
spektrofotometriski kopa lapu pigmentu etilspirta izvilkuan(Lichtenthaler, Buschmann, 2001).

Rezultati un diskusijas

Izvertgjot redsu raZzas aditajus alas apri€s, bitiskas atkiritbas starp amlenoSanas
variantiem netika konsttas. Variard ar samazina mitruma nodroSirjamu pat bija grojama
nebatiski auggika raza, un degustijas redsi tika nowrteti augsik nela optimali apudepotaja
variant. Vizuali augstik tika no\ertéti pirmas aprites samazita mitruma varianta un as aprites
optimala mitruma varianta resli. Mazik sivi bija otrap apri€ augoSie redi (Tabula).

Tabula Table
Saktu, sinepju un redll degudgicijas rezuliti
Lettuce, Leaf Mustard and Radish Degustation Results

SugaSbecies Aprite Cvcle Variants Izskats GarSa Sivums
gasp p Y/ Variant Visual Flavour Acridity
samaziats mltrums 6.8 6.3 X
. reduced moisture
1. apritecycle 1 — :
optimals mitrums
A . 8.0 6.8 X
. optimal moisture
Sahti Lettuce : -
samaziats mitrums
. 7.0 6.6 X
. reduced moisture
2. apritecycle 2 optimals mitrums
pu , 7.2 6.3 x
optimal moisture
samaziats mltrums 73 6.1 6.4
. reduced moisture
1. apritecycle 1 - :
optimals mitrums
_ ) . 7.7 6.5 5.7
Lapu sinepes optimal moisture
Leaf mustard samaziats mitrums 6.6 6.6 52
. reduced moisture
2. apritecycle 2 optimals mitrums
p : ’ 7.4 6.4 5.6
optimal moisture
samaziats mitrums 74 71 4.9
. reduced moisture
1. apritecycle I optimals mitrums
optimal moisture 58 6.8 >t
Redsi Radish P i
samaziats mitrums
. 6.3 6.6 4.5
. reduced moisture
2. apritecycle 2 optimals mitrums
p : ’ 7.2 6.7 5.2
optimal moisture

Saidzinot lapu sinepju razu, refkas bija optimlas apudeoSanas variadt auguds
sinepes. PirmajaudzSanas apiitrazas pieaugums bija batiski augkst (p = 0.047), sasniedzot
pat 140% no samazit&mitruma varianta. Otrajppri€ nebija biiskas atRirtbas. Rc degusicijas
rezulétiem kopuma aba aprits labXs vizudais nowrtgjums bija optinala mitruma variari
augoSam sinepén.

Lapu saitiem lielaka raza tika ie@ta optinilas apadeoSanas variadt Toner razas
pieaugums nebija bigks. Pirmaj apri€ razas pieaugums optita mitruma variari bija par 15%,
bet otraj apri€ par 34% lieiks. GarSas gk aba aprits abos variantos garSa Rogta idz\ertigi.
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Hlorofila saturs dézenos ir svaigs parametrs, kas liecina par augu uztvu. Hlorofila
saturslauj spriest gan par fotos@zes intensiiti, gan augu vesgjumu (Arjenaki, Jabbari,
Morshedi, 2012). |z&rtgjot hlorofila satura izmaias izngginajuma ieklautajiem augiem, lapu
sine@m nebija ¥rojamas statistiski butiskas BiSbas starp laistanas variantiem un aia
apritm. Savulirt sahtos tika konsta@&tas butiskas akdribas starp ala aprites reigm (p = 0.001),
bet ne starp apadesanas variantiem (&ls).
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E sinepes / leaf mustard ®sahti / lettuce

Att. Hlorofila satura izmaias dizegu lapas
Fig. The Changes of Chlorophyll Content in Vegetable Leaves

Saldzinot kopgo hlorofila daudzumu lapu sineg \erojams, ka tas vaik veidojies
optimalas apudeoSanas variaat Otrap aprit tam bija tendence veidoties \&ir Lai af at¥kiribas
nav bitiskas, iegfie rezultiti vedina uz pieémumu, ka lapu sinegghlorofils vaieik veidojas
rudens apri. Tas vagtu liecina, ka rudens aprites apklos sinepes ir r@gjusas uz nelataligiem
apstikliem, pastipriati veidojot hlorofilu. Hlorofila pastiprinta veidoSana ka reakcija uz stresa
faktoru ir minda af citos gtijumos (Brown, 2008). Toan Sis ir tikai pimémums, kura detalétai
noskaidroSanai nepiecieSams turpipgtijumus.

Ari lapu saitiem vaik hlorofila bija optinali aptdenotajos variantos, lai arat&iribas
nebija biiskas. Savukt saktiem otas aprites apskli nav veicinjusi hlorofila veidoSanos.

legitie pretrungie dati par hlorofila satura izmam dazdu agroekoloisko apsiklu
ietekn® liecina par daddu sugu af§rigu reakciju uz konlktiem apsikliem. Tongr ir redzams, ka
stresa apskli ietekn® hlorofila veidoSanos (hipetiski var piememt, ka kritiski apgakli to
samazina, bet nelielstres tas palieling). An citi zinatnieki ir zinojusi par hlorofila satura cieSo
sakarbu ar daida veida augu stresiem (Carter, 1994)uragroekolojskie faktori nav viergais,
kas lauj secing par konkgtu biologski akivo vielu izmaham. Liela nozme ir af kirpu
gendiskaam ipagbam.

Secirajumi
1. Abas apri€s \Erojama tendence, ka augjst raza lapu dzeniem tika sasniegta optita
mitruma variantos.
2. Pirmag apri€ verojama tendence, ka garSa aagshowrtéta pie optinila mitruma
nodroSinjuma augusajiem lapuatzeniem un redsiem.
3. ApudegpoSanai bijusi poziva ietekme uz hlorofila satura paliel§@nos pie optiaia
mitruma nodroSinama.
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TITRIMETRISKO METOZU SAL IDZIN AJUMS ASKORBINSKABES SATURA
NOTEIKSANAI D ARZENOS
THE COMPARISON OF TITRIMETRICAL METHODS FOR DETERMINATION OF
ASCORBIC ACID INVEGETABLES

Mara Dama, Ina Alsipa, Laila Dubova, Solvita Zeippa
Latvijas Lauksaimnigibas universite
Mara.Duma@llu.lv

Abstract. The aim of the research was to evaluate and comapare the suitability of different
volumetric methods for determination of ascorbic acid in onions and lettuce. The content of
ascorbic acid was determined in three varieties of onions and lettuce using two titrimetric
methods — titration with 2.6-dichloroindophenol in acidic solution or iodometrically. The obtained
results show significant differences depending on a titrimetrical method. The content of ascorbic
acid was determined from 14.78 till 25.06 mg 100g” in onions or on average 10.47 mg 100 g in
lettuce using 2.6-dichloroindophenol as titrant. This method is not adaptable for coloured
analyzing solutions. The results of the research show that the determined content of ascorbic acid
in analyzed samples was by 1.5 to 2 times higher using the standard solution of iodine than the
previous method. It allows to make the conclusion that by means of this titrimetric method not only
the content of ascorbic acid but also the content of other organic acids was determined.
Keywords:ascorbic acid, titrimetric methods, vegetable.
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C vitamns (askorbiskibe) ir cilveka organismam naaxigs antioksidants. Sisiden
SkistoSais vitarms ir iesaigts daudzos bioldgkos procesos. aTbiologiska noame pamatojas uz
spgu piedaities fermentavas reakcifis davajos organismos. Vielmg C vitanins piedals
oksid&aras — redugSanad procesos, hidroksBanas reakdg, kas galvenoks nepiecieSamas
saistaudu veidoSannoradrenaha un serotama singzé. C vitanins veicina dzelzs uzkSanos,
piedaks mikroelementa vara vielmai, aizsarg Sinas no bdjumiem, ko rada hvie radikali,
tokgni un argjas vides pieanojums, ir tieSi saists ar olbaltumvielu apmai. C vitamns,
E vitanins un karani ir dabiskie uztur esoSie antioksidanti, kas mazinaatsida radikilu
toksisko ietekmi. ligstoSs antioksidantu defcuztus veicina audgu un aterosklerozes #tibu.
Vitaminaipa3bas ir dabasastopamajam askorisiabes L-izongram. Kimiskas sintzes rezultta
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