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Abstract. The experiment aimed to analyze the changes of sensory quality for fresh-cut rosemary in a
polyethylene LDPE bag with a ziplock closure (provides a convenient package opening and closing
function). Samples of fresh-cut rosemary (20 + 0.05 g) were packed in polyethylene LDPE bags
(18 cm x 14 cm). Fresh-cut rosemary (20 £ 0.05 g) as control was put in polypropylene DuniForm PP
boxes (14.5 x 20.5 x 3.5 cm) without film coating. The samples were stored in a cold room
at +6 £ 0.5 °C for 14 days. On the first day, the quality parameters of samples were determined before
packaging. During the storage, the measurements were provided on the 1%, 3" 5" 7" 10" 12" and
14" days® of the experiment, in triplicate. During investigations, the gas composition in the free space
of the package was provided with OXYBABY®V oxygen (O2) and carbon dioxide (CO,) analyzing
equipment as well as the weight loss (%) was determined in accordance with LVS ISO 1442: 1997.
The sensory quality of rosemary was evaluated according to methodology developed by
Dr. sc. ing. Evita Straumite. The colour of leaves was described using the RHS Colour Chart
developed by the Royal Horticultural Society of UK (RHS). The obtained results were compared with
the sensory analysis of fresh-cut rosemary during the storage without the use of packaging (control).
The composition of the passive equilibrium shielding gas environment changed differently during the
storage — as a result of respiration, the initial O, content in the packaging environment decreased
slowly from 19.1% (air) to 16.1% after 14 days of storage. The CO, content of the packaging
increased to 3.6% during storage. The weight loss during the storage for fresh-cut packaged rosemary
during 14-day long storage was 0.99%. This parameter was significantly higher (p<0.05; oo = 0.05)
for the control variant — the weight loss was 21.23% in DuniForm PP boxes without film coating
during 12-day of storage. Based on the sensory evaluation, provided at the start of the experiment,
both samples in the LDPE bags and the control were scored according to 5 points. The control variant
was terminated on the 12" day of the research because of the firmness, juiciness and odor evaluated
with 1.5, 1 and 1 points, respectively. For rosemary, stored in LDPE bags, on thel4™ day of
experiment, color was assessed with 4 points, firmness, juiciness and taste — with 3 points, but odor —
with 2.5 points. The obtained results indicate that LDPE bags with ziplock closure are suitable for
storage of fresh cut rosemary up to 14 days, preserving sensory properties.
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levads

Iepakojumam ir iz§kiro$a nozime svaigi grieztu produktu kvalitates saglabasana. Pédgejo gadu laika
iepakojuma materialu izstradei pievérS paaugstinatu uzmanibu, lai svaigiem augiem nodro$inatu
ilgaku deriguma terminu, izmaksu efektivitati, vides aizsardzibas noteikumu ievéroSanu un paterétaju
ertibas (Lamikanra, 2002; Lopez—Rubio et al., 2004; Martin—Belloso, Soliva—Fortuny, 2011; Wilson,
2008). lepakojumam ir nozimiga loma ari partikas piegades kédé (Ahvenainen, 2003; Meroni, 2000),
kas ir starpnieks starp produktu razotajiem un paterétajiem (Meroni, 2000). Iepakojuma materiali var
pasargat produktus no atkartota sekundara, fizikala, kimiska vai mikrobiologiska piesarnojuma,
nodro§inat to kvalitati razoSanas un tirdzniecibas vietas, pagarinat deriguma terminu un samazinat
izlietota iepakojuma kaitigo ietekmi uz apkart&jo vidi (Arella et al., 2009; Funabashi et al., 2009;
Siracusa et al., 2008). Iepakojuma augi elpojot patéré skabekli un izdala oglskabo gazi. Optimals vides
sastavs iepakojuma ietekmé svaigi grieztu auglu un darzenu elpoSanas intensitati un pagarina to
realizacijas laiku bez kvalitates zudumiem. Svaigi grieztu augu iepakojumam lieto specialas polim&ru
pléves, kas veido specifisku lidzsvara gazu maisfjuma sastavu ar vienadu CO, un O saturu (5-10%).
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Sads gazu sastavs nodrosina svaigas produkcijas kvalitati pagarinata realizacijas laika, samazina
elpoSanas intensitati un masas zudumus (Day, 2008).

UzglabaSanas laika augu dzivibas funkcijas turpina darboties, un elpoSanas procesa izdalas
mitrums, ko ir nepiecieSams aizvadit no iepakojuma, lai pagarinatu to deriguma terminu (Verma,
Joshi, 2000). Loti nopietna probléma ir kondensata veidoSanas iepakojuma iekSpuse, ko ietekmé
temperatiiras svarstibas un temperatiiras diference starp vidi iepakojuma un arpusé — tas ir galvenas
lietotas poliméra pléves Tpasibas. ST iemesla d&] svaigi grieztu darzenu un auglu iepakoSanai parasti
lieto poliméru pléves, kas ir selektivi gazu (skabeklis un oglskaba gaze) caurlaidigas jeb ,,elpojosas”,
labi sakaus€jamas, un tam piemit pret norasosanas ipasibas (Clarke, 2011).

Svaigu garSaugu produkcija Sobrid ir pieprasita un populara, bet to tirdzniecibu apgriitina Tss
deriguma terming, kas nelauj Tstenot ilgstosu uzglabasanu. ST eksperimenta mérkis bija analizét svaigi
griezta rozmarina sensoras kvalitates izmainas polictiléna LDPE maisina ar ziplock aizdari
(aizvelkamu satvérgju), kas nodrosSina értu iepakojuma atverSanas un aizverSanas funkciju.

Materiali un metodes

Augu materials ievakts no trisgadiga rozmarina, kas audzéts LLU LF AAZI Darzkopibas un
apilogijas laboratorijas (Jelgava, Strazdu iela 1) apkurinama polikarbonata siltumnica, vegetacijas
traukos, neitralizétas kiidras (pHkci 6.0) substrata.

P&tijuma norises vieta — LLU Partikas tehnologijas fakultates (Jelgava, Rigas iela 22) lepakojuma
materialu Tpasibu izpétes laboratorija.

Svaigi griezta rozmarina paraugus 20 + 0.05 g iepakoja partika izmantojamos polietilena LDPE
maisinos (18 x 14 cm) ar ziplock aizdari (aizvelkamu satvér&ju), kas nodrosina &rtu iepakojuma
atversanas un aizveérsanas funkciju. Ka kontrole izmantoti svaigi griezti rozmarina paraugi 20 + 0.05 g,
ievietoti polipropiléna DuniForm PP karbinas (14.5 x 20.5 x 3.5 cm) bez pléves parklajuma. Paraugus
uzglabaja aukstuma kamera +6 + 0.5 °C temperatira 14 dienas. Paraugu kvalitates parametru
noteikSana veikta tr1s atkartojumos — 1., 3., 5., 7., 10., 12. un 14. diena.

Masas zudumi, %, noteikti atbilstosi standartam LVS ISO 1442:1997, izmantojot elektroniskos
svarus Precisa (Vacija) ar svérSanas precizitati + 0.01 g. Eksperimenti veikti tris atkartojumos.

Gazu sastavs O, un CO;, %, noteikts iepakojuma brivaja telpa virs produkta (rozmarina
iepakojuma) tulit p&c iepakoSanas un visa uzglabasanas perioda, lietojot gazu analizatoru OXYBABY
ECO 0,/CO; saskana ar iekartas rokasgramatu. Analizes ir veiktas trTs atkartojumos.

Sensora analize veikta, istenojot Dr. sc. ing. Evitas Straumites izstradato metodiku, p&c 5 ballu
skalas, novertgjot tadus raditajus ka krasa, stingriba, suligums, garSa un smarza (Straumtte et al.,
2012). Zalas krasas tonus aprakstija péc Anglijas Karaliskas darzkopibas biedribas (RHS) izstradatas
krasu skalas (https://shop.rhs.org.uk/shop/rhs-large-colour-chart-sixth-revised-edition).

Rezultati un diskusijas

Svaigi griezta rozmarina masas zudumi iepakojuma uzglabaSanas laika lidz 14 uzglabasanas
dienam ir radusies iidens tvaika migracijas del caur iepakojuma materialu apkartgja vide. Masas
zudumi no rozmarina LDPE maisina iepakojuma ar ziplock aizdari 14 uzglabasanas dienu laika bija
nenozimigi — tikai 0.99% (p >0.05; o =0.05). Mazaki masas zudumi uzglabasanas laika LDPE
maisina tika konstatéti 3. un 5. diena, attiecigi 0.33% + 0.04% un 0.37% % 0.05%, savukart lielaki
masas zudumi robezas no 0.63% lidz 0.99% = 0.05% novéroti no 7. lidz 14. uzglabasanas dienai
(1. att.).
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Weight loss, %
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Uzglaba3anas laiks, dienas / Storage time, days
1. att. Rozmarina masas zudumi iepakojuma uzglabasanas laika.
Fig. 1. Weight loss of rosemary in the package during storage.
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Par lidzigiem masas zudumiem zinoja p€tnieki Rocha un Morais, kas noteikti gaisa atmosferas
iepakojuma aboliem 10 dienu uzglabasanas laika 4 °C temperatiira — 0,22% (Rocha, Morais, 2003).

Ievérojami augstaki masas zudumi konstatéti rozmarina paraugos polipropiléna DuniForm PP
karbinas bez pléves parklajuma 14 dienu laika, sasniedzot 21.23% (p < 0.05; o = 0.05) (2. att.).
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2. att. Rozmarina masas zudumi bez iepakojuma uzglabasanas laika.
Fig. 2. Weight loss of rosemary without packaging during storage.

Skabekla un oglskabas gazes satura dinamika iepakojuma iekSpuse (brivaja telpa) rozmarina
uzglabasanas laika 14 dienas ir paradita 3. attéla. Svaigi griezta rozmarina iepakojuma CO, saturs
treSaja uzglabasanas diena bija 4.0 + 0.5%, bet piektaja diena tas samazinajas Iidz 3.1 + 0.5%. Péc
14 uzglabasanas dienam CO; saturs sasniedza 3.6 + 0.5%. Sekojot O, izmainam visu uzglabasanas
laiku lidz 12 dienam iepakojumos, noverota ta samazinasanas treSaja diena lidz 14.0 £ 0.5% un
Cetrpadsmitaja diena Iidz 16.1 + 0.5%. Lidzsvars starp O, un CO; koncentraciju izveidojas tre$as
uzglabasanas dienas laiki LDPE maisina iepakojuma. So apstaklu dg] tika saglabatas optimalas
parbaudito rozmarina paraugu sensoras Tpasibas.
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3. att. Skabekla un oglskabas gazes satura dinamika rozmarina iepakojuma uzglabasanas laika.
Fig. 3. Dynamics of oxygen and carbon dioxide content in rosemary packaging during storage.

Uzsakot sensoras kvalitates izmainu vértéSanu, pirmaja izm&ginajuma diena rozmarins gan
iepakojuma, gan bez iepakojuma pé&c visam piecam pazimem tika novertéts ar 5 ballem (maksimalais
vertgjums). Produkta krasa ir viens no sensoro raditaju ietekmejosiem faktoriem. Svaigs rozmarins
patérétajiem asocigjas ar izteikti zalu krasu, bet tas intensitate uzglabaSanas laika samazinas visu pétito
rozmarinu paraugos — gan iepakojuma, gan bez iepakojuma. P&c sensoras kvalitates skalas tika
konstatéts, ka raksturiga méreni zala olivu krasa (Moderate Olive Green, 137B) LDPE iepakojuma
saglabajas lidz septinam dienam, bet no 10. Iidz 14. dienai novérota noteikta méreni dzeltenigi zala
krasa (Moderate Yellow Green, 137C). Kontroles varianta méreni zala olivu krasa (137B) saglabajas
Iidz 7. dienai, kad krasu noteica ka méreni dzeltenigi zalu (137C), savukart 12. diena rozmarinam bija
raksturiga méreni dzeltenigi zala krasa (Modereate Yellowish Green, 137D).
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Krasa/ colour Krasa / colour

Smarza / odour ™ Stingriba / firmness Smaria / odour Stingriba / firmness

Garda/ taste Suligumns / succulense Garda / taste Suligums / succulense
—Kontrole / control ) —LDPE — Kontrole / control — LDPE
. - .
3. diena /3 day 5. diena / 5th day
Krasa/ colour Krasa / colour
5 5
3
Smara / odour Stingriba / firmness Smaria / odour Stingriba / firmness
Garia / taste Suligums / succulense Garsa [ taste Suligums / succulense
—XKontrole / control —LDPE —Kontrole / control —LDPE
7. diena / 7" day 10. diena / 10" day
Krasa / colour
Krasa/ colour
5
3
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Smarza / odour Stingriba / firmness
Garsa [ taste Suligums / succulense
—XKontrole / control —LDPE Garsa / taste Sulfgums / succulense
—LDPE
12. diena / 12 day 14. diena / 14" day

4. att. Rozmarina sensoras kvalitates izmainas uzglabasanas laika, ballgs.
Fig. 4. Changes in sensory quality of rosemary during storage, in scores.

Izvértéjot garSas ipasibas, augstu noveértéjumu guva LDPE iepakojuma iesainotie rozmarina
paraugi: 3. diena — 5 balles, no 5. Iidz 7. dienai — Iidz 3.5 balles, no 10. Iidz 14. dienai — 3 balles.
Kontroles varianta 3. diena garSu novertgja ar 4 ballem, 5. un 7. diena — ar 3 ballém, 10. un 12. diena —
ar 2 ballem. Kritiska vertiba bija suligums — kontroles varianta jau 10. diena to novertgja ar 1.5 ballem,
bet 12. diena — ar 1 balli, savukart LDPE iepakojuma, tikai noslédzot eksperimentu, 14. diena to
novertgja ar 3 ballem.

Rumanija veikta pétijjuma ietvaros tadus garSaugus ka pétersili, dilles un lupstdjs ievietoja
polietiléna maisinos un uzglabaja 12 dienas 4 °C temperatiira, novertgjot sensoras kvalitates izmainas.
Pieraditais maksimali iesp&jamais uzglabasanas laiks attiecigi bija 23, 13 un 15 dienas (Catunescu
et al.,2012).

Secinajumi

Nemot véra visus ieglitos pétijuma rezultatus, ir pieradits, ka polietiléna LDPE maisini ar ziplock
aizdari ir piem&roti svaigi griezta rozmarina uzglabasanai perioda Iidz 14 dienam, saglabajot sensoras
TpasSibas. Savukart rozmarina, istenojot uzglabaSanu bez iepakojuma, deriguma termin$ var€tu but
pienemams no 7 Iidz 10 dienam, saglabajot auga sensoras 1pasibas.
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