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CAROTENOID CONTENT CHANGES IN NANTES TYPE CARROTS
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Abstract. Carrot (Daucus carotd.) is a biannual plant that accumulates massive antswf
carotenoid pigments. The current research focusethe changes of carotenoid composition, i.e.,
the total carotenoid an@-carotene content in Nantes type carrots duringage in traditional
conditions. Carotenoid composition during carratrsige for six months at the temperature 41
and relative air humidity 89+1% was evaluated usspectrophotometric methods. The results
revealed the tendency that total carotenoid coniterctrrots after six months of storage increased
by 31.12-40.97% in average amHcarotene by 7.882.99% which is significantly (p<0.05;
2=0.05) higher.
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Musdieras burkani ir otrs popuirakais dirzenis aiz kartudem. Burkinos ir daudz
vitaninu un mineglvielu. Burlkani ir lielisks dabisko antioksidantapasi karotinddu un fenola
savienojumu avots. Sdkinot ar citiem @rzepiem, burkinos ir visauggkais -karotina saturs, kas
pieir tiem oranzo kisu un stiprina cilgka iminsisEmu. Latvija no visiecieftakajiem var migt
Nantes tipa budnus.

Karotinadi ir galvenie pigmenti, kas nosaka bamk km@su un ir svagi ar savu
provitaninu un antioksidantu aktiti (Rodriguez-Concepcion, Stange, 2013). #&ais petjums
par karoiniem ir mekéjams 19. gadsimtaakuma, kad 1831. gaalB-karotnu no burknu sak@m
izdafija kimikis H.V. F. Vakenroders Fa#uijas institita Vacija (Nollet, Toldra, 2012). Bugnos
identificétie karotinadi ir: a- un B-karotins, luténs, likogEns, kriptoksanhs, violaksanhs,
neoksannhs un anteraksams (Sinha, 2011). Karotindu saturs a@fzenos var atkirties gan
kvantitaivi, gan kvalitadvi, un to var ietekr@t uzglataSanas apakli unilgums, %irne (Rodriguez-
Concepcion, Stange, 2013), klimatiskie akkt gadalaiks.geogifiska atraSaas vieta, gatawas
pakape, kultiveSana un gc raZzas apside (Fikselova et al., 2010). Ptu zinatnieki
(Gajewski et al., 2010) sa® petijuma noskaidroja, ka augdts karotinadu saturs buidnos
rakstuigs vaifik nobriedudm sakmm. Karotinadu zuduma galvenais iemesls ir olgsigh.
Karotinadi ir jutigi pret armainu vidi un ap&rteéjiem apsikliem: gaisa skbekli, gaismu, augstu
temperairu, perok&diem, meiliem (pientram, dzelzs) un fermentiem. Barlos karotinadus
nonac antioksidanti, pie@ram, tokoferols un askomiskabe. B-karotns ir karoitna forma, kas
sastopama galvenait burkanos, spiatos, apel®os, kartupms un toratos (Biswaset al., 2011).
Karotinadu krasa var s@rsfities no dzeltenasdz sarkanai, oranzas arthou toni un idz pat
violetai (Gajewskiet al.,2010). Burknos karotinadi ir atbildigi par oranis kiasas intensiti, un
to krasa ir &ditajs augsikai uzturvielu ¥rtibai (Schulz-Witte, 2011). Buiku oranZ krasa
galvenokirt ir saistta ara- un p-karotinu, dzelted un sarkaa — ar luténu un likoggnu, violet — ar
antocinu saturu burknos (Schulz-Witte, 2011). Buthu irném ar izteikiku oranzo toni ir
augsiks p-karoina saturs (Schulz-Witte, 2011). Violetasadas burkni ir ipaSi bagti ar
B-karoftnu un satur 2.2 reizes valir karotinadu savienojumu, salzinot ar oranZas &sas
burkaniem (Schulz-Witte, 2011; Gajewski al., 2010). Burliniem, kas satur lielu daudzumu
karotnu pigmentus, karoti sintezjas un uzkijas hromoplagt kas satur likopna vaip-karotna
kristalus (Brittonet al.,2009).

Burkanos esoSie karotifidi nodroSina 17% no keja B-karotna devas cilgku uztua
(Matejkova, Petrikova, 2010B-karotna antioksidantu aktivite darbojas &k A provitamns, kas
cilveku organism tiek parvérsts tikai tad, kad ir nepiecieSamaddadi nowrsot iesgjamo
toksiskumu. Cilgkam diennakt rekomendjami 1-2 mg A vitarima (Martin-Belloso, Soliva-
Fortuny, 2011).
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Petijjuma nerkis — iz\ertét Nantes tipa budou koggjo karotinadu unp-karotna satura
izmainas uzglabSanas laik tradicioralos apsiklos.

Materi ali un metodes

Petijuma objekts irLatvija Zemgales rgiona audZtu Nantes tipa busau %kirnes ‘Forto’ un
hibridi ‘Bolero’ F1, ‘Champion’ F1 un ‘Maestro’ F1. Syaém burkiniem @ilit pec razas noakSanas un
ik p&c divu nenesu uzglafiSanas aukstuma karaer4+1°C temperata ar relaivo gaisa mitrumu 89+1%
seSu ranesu laik noteica kopjo karotinadu unp-karotna saturu.

Kopgjie karotinadi noteikti spektrofotometriski (Kampusest al., 2012), izmantojot
spektrofotometru6705 UV/VIS YENWAYLielbritanija) pie vinu garuma450 nm. Pirms anaém
burkanus saivé uz smalks rives un homogenézar blenderi(Braun Multiquik 5,Polija). Analigjama
burkana paraugu uz angkkajiem svariem, ar precigit 1.0000+0.0005 g, nosver 100 mL konigkaj
kolba. lesvaram pievieno 20 mL etanola (96%). Paraugisarar magétisko maistaju Magnetic stirrer
MS-01 (Elmi,Latvija) 15 min, tad tam pievieno 25 mL peéteri un maisSanu turpina vienu stundu.
Sagatavoto paraugu iztur 2-3 h, l&idgumi pilnigi atsknojas, un aug$o dzelteno Ertu izmanto
karotinadu noteikSanai. Kagjo karotinadu saturu agkina pec formulas 1.:

X = 125x100x KE @
36xa
kur:
12.5un 36 — literata uzrditie koeficienti, kas raksturo saklau starp KCr,O, daudzumu un
karotnu attie@bu;
a — parauga iesvars, g;
KE — pec grad@Sanas grafika atrastais karotido ekvivalents.

B-karotns noteikts spektrofotometriski, izmantojot spekdtometru 6705UV/VIS YENWAY
(Lielbritanija) pec metodes (Biswas2011), izmantojotp-karotna kalibécijas fikni (SigmaAldrich,
Vacija). B-karotna koncenticija standarigidumos 32.000; 16.000; 8.000; 4.000; 2.000; 1.0080@
0.250; 0.125; 0.062; 0.031 un 0.04§ mL*, ka &idinataju izmantojot 99.8% aceton(®igmaAldrich,
ASV) +4°C temperdira. Standartkni ieguva, B-karofina daZdu koncenfticiju standart§idumiem
nosakot gaismas absorbciju pi¢pui garuma 449 nm, ko turgah izmantoja-karotina satura noteikSanai
(ng ¢") analitajos burknu paraugos. Parauga sagatavo$ana:abusksaivé uz smals fives un
homogeniz ar blenderi(Braun Multiquik 5,Polija). Ekstrakcijai 1.0000+0.0005 g anajama burkanu
parauga nosver stiklaagere. Pievieno 5 mL atdzég acetona 99.8%, iztur 15 min 4+1°C, periodiski
sakratot un samaisot. &g maigjumu centrifug (ELMI MG-6MT, Elmi, Latvija). Dzidro filtatu
dekant un filtré caur 0.45um (25 mm) memtanu filtru, ko sad@c atseviga megere. Cieto frakciju
atlartoti ekstralk ar 5 mL acetona 99.8%, kam seko centdfizgna. Abus ekstraktus apvieno &op
dekang un filtré caur 0.45um membianu filtru. Ekstrakta absorbciju nosaka pigavigaruma 449 nm.

Rezultati un diskusijas

Karotinadi ir galvenie pigmenti, kas nosaka bamk kiasu. Analizjot Latvija audZtajos Nantes
tipa burkinos eso3o karotimdu saturu @tlit pec razas ncakSanas un uzglaBanas laik noteikts, ka
kopgjo karotinadu saturs visvaik palielingjas irnei ‘Forto’ — par 40.97%, vismak — burkanu
hibridam ‘Champion’ F1 — par 31.12%, sHinot ar gkotngjo kopgjo karotinadu saturu, kas irdtiski
(p<0.05;0=0.05) (1. att.). Burknus uzglabjot no 4 idz 6 neneSiem, kopjais karotin@du saturs tajos
batiski (p>0.05) nemaiias.

legitie rezulati norada par karotinmlu biosinEzes norisi burknos @Ec razas noikSanas
(Britton et al., 2009). Ziratniskag literafira ir mingts: karotin@du saturs bumnos var afi§irties
kvantitatvi un kvalitatvi, un to var ietek®t uzglataSanas apskli, Sirne un gatatbas pakpe
(Rodriguez-Concepcion, Stange, 2013). M. Berger<.uziratnieki, petot burkanu hibiidus \acija,
noteica, ka kofjais karotin@du saturs tajos pieaug no 8¥d2 23% pie nosagma, ka burknus uzglab
temperaira virs sasalSanas punkta (Bergéal.,2008).
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1. att. Kojo karotinadu satura izmais burlanu irnei un hibidiem uzglab3anas laik.
Fig. 1. Changes of total carotenoid content in césrduring storage (by hybrids and cultivar).

B-karotns ir visparstanakais un visvaiik parstavétais karotindds burkinos. Burlanu
oranZ krasa galvenokt ir saistta arp-karotna saturu tajos. Buiiku &kirném ar izteikiku oranzo
toni ir no\erots auggiks B-karotna saturs (Ayvaet al.,2012). le@tie petijluma rezuliti liecina, ka
Nantes tipa budnu %kirnes hibtdiem p-karotna saturs,itizigi ka kopgjo karotinadu saturs,
uzglataSanas laik batiski (p=0.001;0=0.05) palielinjas, ka ai batiski at¥kiras starp ptamo
burkanu hibfidiem (p=0.030p=0.05) (2. att.).
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2. att.p-Karotina satura izmaas burlinu &kirnei un hibrdiem uzglabSanas laik
Fig. 2. Changes gf-carotenecontent in carrots during storage (by hybrids amdtigar).

Uzglalsjot burkanus seSus @meSus, B-karotna saturs visvaik palielimajas burkinu
hibridam ‘Champion’ F1 — par 32.99%, visrakz- ‘Bolero’ F1 hibidam — par 7.89%, gdkinot
ar d@ikotrgjo B-karotna saturu (2. att.). Eksperimentos Gtg rezultiti sakit ar ziratniskap
literatira mingto, proti, B-karotina saturs bugénos uzglabSanas laik palieliras (Sinha, 2011).

Secirajumi
1. Nantes tipa budau &irnes hibrdos @c seSu renesSu uzglaiSanas kogjo karotinadu saturs
batiski palielingjas no 31.12%itlz 40.97%.
2. Pec seSu reneSu uzglafifanas Nantes tipa barku &kirnes hibrdos p-karotna saturs
palielinajas no 7.89%ibz 32.99%, sadlzinot ar gkotngjo f-karotina saturu.
3. legutie rezultti liecina par karotintwu biosingzes norisi burinos &c razas naakSanas.
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KOPEJAIS FENOLU, ANTOCIAN INU UN TANINU SATURS SKABO KIRSU AUGLOS
UN SPIEDPALIEK AS

TOTAL CONTENT OF PHENOLS, ANTHOCYANINS AND TANNINSN SOUR CHERRY
FRUIT AND PRESS CAKE

Dalija Seglina, Inta Krasnova, Anita OlSteine, Daina Feldmane
Latvijas Valsts aulgiopibas institits
dalija.segha@Ivai.lv

Abstract. Sour cherries are important fruit crop worldwidadain Eastern Europe especially. The
climate is suitable for cherry growing in Latviahd productivity of sour cherries has been
improved by introducing of new cultivars. Sour elidruit have high nutritive value and multiform
application. Recently the investigations of raw enials of plant origin became topical due to their
high-quality composition. The aim of the resear@swo determine the content of the polyphenol
compounds in sour cherry fruit and in a press caker juice pressing. The cultivars which are
widely grown in Latvia or suitable for Latvian catidns were chosen for the research: ‘Latvijas
Zemais’, ‘Zentenes’, ‘Bulatnikovskaya’, ‘Orlica’Zhukovskaya’, ‘Shokoladnica’ and ‘Tamaris’.
The objects of the research were frozen fruit dmal gress cake after juice pressing. The total
content of the phenols, anthocyanins and tanninse wietermined spectrophotometrically. The
results of the research showed that sour cherrtivars grown in Latvia were rich in polyphenol
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