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Abstract. Growers' interest is increasing in primocane raspberries in Latvia, because their cultivation
is relatively easier than cultivation of summer raspberries. Primocane raspberries are usually used for
fresh consumption, however, it has become difficult to sell all the fruits as fresh with increased
production volumes. One of the solutions to prolong the storage time is to freeze them. The use of
frozen raspberries obtained by the quick-freezing method for dessert is rather underused in Latvia,
and there is a lack of information about cultivar suitability for it therefore research activities were
initiated at the Institute of Horticulture (LatHort) within the framework of the collaboration project
“Innovative, economically justified solutions for increasing the efficiency and quality of apple and
raspberry production” (No. 18-00-A01620-000025). In the project, the evaluation of fruit quality for
both fresh and frozen fruits was carried out by performing sensory evaluation and chemical analysis.
Three primocane raspberry cultivars: 'Polana’, 'Polka’ and 'Polonez’ were evaluated. In 2020,
'Polonez' had the largest and most attractive fruits among the evaluated cultivars. This cultivar also
had the highest average sensory rating of both fresh and frozen fruits. After freezing, the firmness of
fruits decreased twice on average compared to fresh fruits. The increase of total amount of phenols
was observed for all cultivars during the frozen fruit storage. 'Polka’ and 'Polonez' had also an
increased amount of soluble solids in fruits. At the end of storage the 'Polana’ had the darkest fruit
colour and the 'Polonez' had the lightest colour.
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Latvija avenu platibas ilgstosi (ar nelielam izmainam) sasniedz aptuveni 220 ha. Galvenas
izmainas laika gaita notikusas avenu audzéSanas tehnologijas un Skirnu izvéle. Lai gan saskana ar
statistikas datiem vidg€ja avenu raziba joprojam ir loti zema — pamatojoties uz 2021. gada statistikas
datiem (CSP, 2021), ta veido aptuveni 1.15t ha' —, pastav lielas atSkiribas raziba, kas iegiita
salidzino8i ekstensiva audzgSana, atklatd lauka, un, audzgjot avenes zem segumiem, kur raziba
sasniedz 10 — 14 t ha™*. Tapat véerojamas arT izmainas struktiiras zina, attiecigi pedéjo gadu laika rudens
avenu platibas pieaug, bet vasaras avenu — samazinas (Strautina et al., 2021). So izmainu pamata ir
atSkiribas audz€sana, jo rudens aven€m nepiecieSams ieguldit mazaku roku darba pat€rinu stadijumu
kopsana, ka arT ir mazaka vajadziba lietot augu aizsardzibas Iidzeklus. Pasaulg tiek raditas arvien
jaunas rudens avenu Skirnes, tacu klimatisko atSkiribu del tikai neliela dala no tam piem&rota
audz€Sanai Latvijas apstaklos. Galvenais limitgjoSais faktors, Tpasi audzgjot atklata lauka, ir ogu
nogatavosanas sakuma periods. Tas atkarigs no temperatiiras un $kirnes (Stanton, 2013). Lidz $im
Latvija rudens avenes audz€tas svaigam pat€rinam un tikai niecigs daudzums ogu parstradats vai
sasaldets. Saistiba ar rudens avenu produkcijas apjoma palielinaSanos arvien vairak tirgus piepildas ar
§Tm svaigajam ogam, tapec ir svarigi iegiit augstvertigu saldétu ogu produkciju, kas biitu pievilciga
paterétajam perioda, kad svaigas ogas tirgli nav pieejamas.

Ogu kvalitati un Kkimisko sastavu batiski ietekm& audz€Sanas vieta, tostarp mitruma
nodro$indjums un meteorologiskie apstakli. Ja gaisa temperattra parsniedz 35/23.9 °C (diena/nakts),
tiek bojati generativie organi (Stanton et al., 2007). Ja temperatiira paaugstinas virs 33 °C, ogas, Ipasi
nogatavoSanas pedgja faze, gist apdegumus, 1idzigi tas cie$ no UV starojuma (Renquist et al., 1989).
Ta ka avenu ogas ir bagatas ar biologiski aktivam vielam, svarigi, lai saldéSanas un uzglabasanas laika
biutu minimali $o vielu zudumi. Lai maksimali saglabatu ogas eso$os vitaminus un citas biologiski
aktivas vielas un samazinatu ogu strukturalas izmainas saldéSanas procesa (novérstu lielu ledus
kristalu veidoSanos), tiek izmantota atrsaldéSanas metode. ST metode pamatojas Uz ogu strauju
atdzes&Sanu no 0 Iidz -5 °C (2 stundu laika). Ta ogu saldéSanai izmantota jau vairak neka 20 gadu un
aizvien tiek pilnveidota.

Petfjuma merkis ir izvertét jaunu un Latvija ilgstosi audz€tu rudens avenu Skirnu svaigu un
saldetu ogu kvalitati un biokimisko sastavu, to piemerotibu svaigam patérinam un saldéSanai.
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Materiali un metodes

Petijumi veikti Darzkopibas institiita sadarbibas projekta ,Inovativi, ekonomiski pamatoti
risingjumi abelu un avenu raZoSanas efektivitates un auglu kvalitates paaugstinaSanai” ietvaros.
Petfjumos izmantotas ogas, kas izaudz@tas zemnieku saimnieciba ,Ziedini”, Visku novada.
Audzesanas vieta ir smilSmala augsne, kuras pHkci ir 5.69, P,Os saturs 88.44 mg kg un KO saturs
68.28 mg kg*. Avenes saimnieciba tick audzetas atklata lauka apstaklos rindas ar rindstarpu attalumu
3.0 m un zaliena mul€u rindstarpas. Stadijums nav aptidenots. Vertetas rudens avenu skirnes ‘Polka’,
‘Polana’ (Latvija jau audz@Sana izplatitas Skirnes) un ‘Polonez’ (jauna Skirne Latvija). VerteSana
veikta 2020. un 2021. gada. Abus gadus vértéta vidéja ogu masa, nosverot 50 0gas un aprekinot vidéjo
raditaju.

2020. gada vértéta ogu kvalitate svaigam un saldétam avenu ogam, veicot organoleptisko
noveértéSanu UN stingruma meérfjjumus. Saldétam ogam uzglabasanas laika vairakas reizes veiktas
ktmiskas analizes un ogu krasojuma analize. Ogas vérté$anai ievaktas 2020. gada septembri. Svaigas
ogas Vvertétas ievakSanas diena, bet saldéSanas ietekmes izvertéSanai dala ogu sasaldétas ar
atrsaldesanas metodi un uzglabatas —18 °C. Ogas pirms analizé$anas 15 stundas atlaidinatas ledusskap1
+4 °C temperatiira.

Ogu kimiskas analizes 2020. gada ievaktajam ogam péc saldéSanas veiktas 3 reizes: 2020. gada
22. septembri, 2021.gada 25.marta un 24.maija. Skisto§ds sausnas saturs noteikts ar digitalo
refraktometru PAL-1 (Atago, Tokija, Japana). Kop&ja skabe analizSta ar potenciometrisko metodi,
skabes saturs ogas izteikts procentos ar abolskabes ekvivalentu. C vitamins noteikts ar titrésanas joda
metodi un izteikts mg 100 g ogu ar askorbinskabes ekvivalentu. Kopgjo fenolu un antocianinu satura
noteikSanai izmantota spektrofotometriska metode. Kopgjais antocianu saturs aprékinats un izteikts ka
cianidin-3-glikozida ekvivalenta (CGE) saturs mg 100 g ogu. Ogu stingrums noteikts, 20 ogam
izmantojot penetrometru (TSM-Pro Food Technology Corparation England), testéSanas plunZera
diametrs 2 mm iegrimes dzilums 1 — 1,5 mm. Krasu izmainas tika vértétas, izmantojot krasu
analizatoru (spektrofotometrs CM-2500c (Japana)). Organoleptiskaja veértésana vertéts ogu izskats,
forma, garSa, aromats un stingrums. Visiem minétajiem raditajiem vértésana veikta 5 ballu sistéma,
kur 1 - zemakais novértéjums, 5 - izcils novertéjums, vidgjais vertgjums katrai Skirnei aprékinats ka
visu raditaju vidgja vertiba.

Rezultati un diskusijas

No pétitajam S$kirn€m abos vertéSanas gados lielaka ogu masa konstatéta Skirnei ‘Polonez’

(1. att.).
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1. att. Avenu ogu vidgja masa 2020. un 2021. gada, g.
Fig. 1. Average raspberry fruit weight in 2020 and 2021, g.

Salidzinot datus par abiem gadiem, lielaka ogu masa visam vert€tajam skirném bija 2020. gada,
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Ta ka petjuma icklautas Skirnes tika vert€tas piemérotibai gan svaigam pat€rinam, gan
saldesanai, tika veikta ogu organoleptiska noveértéSana gan pirms, gan péc saldéSanas. Vertgjuma
konstatétas biitiskas atskiribas starp skirném. Salidzinot svaigas ogas, augstako vidgjo noveértgjumu
ieguva skirne ‘Polonez’ (2. att.).
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2. att. Svaigu avenu ogu organoleptiskais vért&jums 2020. gada.
Fig. 2. Sensoral evaluation results of fresh raspberry fruits in 2020.

P&c saldésanas augstako vid&jo noveért&jumu sashiedza skirne ‘Polonez’, tacu garSa un aromats
augstak novertéts skirnei ‘Polka’ (3. att.).
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3. att. Saldétu ogu organoleptiskais vértéjums 2020. gada.
Fig. 3. Sensoral evaluation results of frozen raspberry fruits in 2020.

Parbaudot svaigu un saldétu ogu stingrumu, konstatéts, ka stingrakas svaigas ogas bija Skirnei
‘Polonez’, bet saldétas ogas - Skirnei ‘Polka’ (1. tab.). Salidzinot ar svaigam ogam, p&c saldésanas to
stingrums samazinajas no 1.64 (Skirnei ‘Polka’) Iidz 2.74 reizém (Skirnei ‘Polonez’).
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Avenu ogu stingrums, N (niitonos)
Firmness of raspberries, N (Newton)

1. tabula/ Table 1

Skirne/Cultivar Svaigas ogas / Fresh berries Saldétas ogas / Frozen berries
Vidgji/Average stdev Vidgji/Average stdev
‘Polonez’ 0.74 0.14 0.27 0.08
‘Polka’ 0.51 0.14 0.31 0.07
‘Polana’ 0.46 0.13 0.24 0.1

Vertgjot saldetu ogu kimisko sastavu, tika konstatgts, ka uzglabasanas laika kopgjas skabes saturs
butiski nemainijas, turklat Skirnei ‘Polana’ tas saglabajas nemainigs visa uzglabasanas laika, bet
Skirném ‘Polka’ un ‘Polonez’ uzglabasanas procesa nedaudz palielingjas (2. tab.). Galvenas atskiribas
saglabajas starp $kirném. Skistodds sausnes saturs uzglabaSanas laika nedaudz palielinajas kirnei
‘Polonez’.

2. tabula / Table 2
Kopégjas skabes un §kisto$as sausnas satura izmainas ogas uzglabasanas laika
Change of titratable acids and soluble solids content in berries during storage

Skirne/ Kopgja skabe / Titrable acids, % Skistosa sausna / Soluble solids, Brix%
Cultivar 22.09.20. 25.03.21. 24.05.21. 22.09.20. 25.03.21. 24.05.21.
‘Polka’ 1.6 2.1 2.0 8.7 8.2 9.2
‘Polonez’ 15 1.7 1.8 8.7 11.7 13.4
‘Polana’ 2.0 2.0 2.0 10.2 10.1 10.1

Skirném ‘Polka’ un ‘Polonez’ uzglabasanas laika pakapeniski samazinajas antocianinu saturs, bet
Skirnei ‘Polana’ uzglabasanas beigas tas pat palielinajas, kas var&tu bt saistits ar $ts $kirnes Tpatnibam

(3. tab.).

3. tabula / Table 3

Antocianinu, C vitamina un kopgjo fenolu satura izmainas ogas uzglabasanas laika

Change of anthocyanins, vitamin C and total phenols content in berries during storage

Skirne/ Antocianini / Anthocyanins, C vitamins / Vitamin C, Kopgjie fenoli / Total phenols, mg
Cultivar mg 100 g* mg 100 g* 100 g*

22.09.20. | 25.03.21. | 24.05.21. | 22.09.20. | 25.03.21. | 24.05.21. | 22.09.20. | 25.03.21. | 24.05.21.
‘Polka’ 51.5 42.7 33.7 25.0 21.1 25.1 160.3 197.6 224.6
‘Polonez’ 41.3 40.8 31.0 23.2 25.8 277 171.4 148.1 180.2
‘Polana’ 27.8 424 45.1 27.1 274 24.8 135.7 157.7 186.4

Savukart kop€jo fenolu saturs visam vertétajam Skirném uzglabaSanas laika palielinajas.
Literatiira lasamas norades, ka, uzglabajot avenu ogas —20 °C temperatiira, kvercetina saturs palielinas,
bet kemferola un miracitina saturs samazinas (Hakkinen et al., 2000a; Héakkinen et al., 2000b). Konors
(Connor et al., 2002) norada, ka arT krimmelleném antocianinu un kopg&jo fenolu satura izmainas
uzglabasanas laika atkarigas no Skirnes.

Izvertgjot ogu kimisko sastavu starp skirn€m, tas varigja dazadu paraugu analizu veikSanas reizes.
Vidgji tris vertésanas reizés visaugstakais kopgjais skabes un C vitamina saturs tika konstatéts skirnei
‘Polana’. Visaugstakais $kistosas sausnas saturs bija skirnei ‘Polonez’, tacu Vvisvairak antocianinu un
kopgjo fenolu bija skirnei ‘Polka’.

Salidzinot avenu ogu virsmas krasu raditajus, redzams, ka vistumsakas ogas uzglabasanas sakuma
bija Skirnei ‘Polka’ (vismazaka L*vertiba), bet uzglabasanas beigas - skirnei ‘Polana’ (4. tab.).
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4. tabula / Table 4
Ogu krasas izmainas uzglabasanas laika
Change of berry colour during storage

Skirne/ L* a* b*

Cultivar 22.09.20. | 25.03.21. | 24.05.21. | 22.09.20. | 25.03.21. | 24.05.21. | 22.09.20. | 25.03.21. | 24.05.21.
‘Polana’ 24.4 21.2 25.9 20.7 32.4 25.7 8.2 14.0 9.4
‘Polka’ 21.9 24,0 29.4 25.2 316 30.8 10.7 14.6 12.0
‘Polonez’ 26.0 23.3 30.0 16.5 30.8 26.5 6.7 14.0 9.2

VisgaiSakais ogu virsmas krasojums tika noverots Skirnei ‘Polonez’, kas ari saglabajas
uzglabaSanas beigas.
Secinajumi

Salidzinot organoleptisko vertgjumu svaigam un saldétam ogam 2020. gada razai, augstako

svaigo un saldéto ogu vid&jo noveért&jumu ieguvusi skirne ‘Polonez’, kurai bija arT vislielakas ogas.
Uzglabajot sald&tas ogas, visam Skirném ogas bija palielinajies kopgjo fenolu daudzums, bet skirném
‘Polka’ un ‘Polonez’ — ar $kistosas sausnas daudzums. P&c saldeSanas ogu cietiba bija samazinajusies
vidgji divas reizes. Salidzinot avenu ogu virsmas krasu raditajus, uzglabasanas beigas vistumsakas
ogas bija skirnei ‘Polana’, bet visgaisakais virsmas krasojums konstatéts Skirnei ‘Polonez’. Saskana ar
sakotngjiem izvertesanas datiem Skirne ‘Polonez’ izdalita ka perspektiva izmantoSanai gan svaigam
patérinam, gan saldésanai, tacu pétijumi vel jaturpina.

Pateiciba. P&tijumi realizEti, pateicoties sadarbibas projekta ,Inovativi, ekonomiski pamatoti
risingjumi abelu un avenu razosanas efektivitates un auglu kvalitates paaugstinasanai” (Nr. 18-00-
A01620-000025) finansialajam atbalstam.
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