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SALS KONCENTRACIJAS IETEKME UZ VITINATAS LIELLOPU GALAS
KVALITATI

THE INFLUENCE OF SALT CONCENTRATION TO DRIED BEEF MEAT
QUALITY

PKI 8.semestra studente Arina Bickova

Zinatniska darba vaditaja, docente, Dr.sc.ing. llze Gramatina
Abstract

Dried beef contains a high protein content (~ 20%) which is needed for human organism, but it also contains a high salt
content due to intense evaporation of moisture — the product increases the dry matter and salt content. It is know that
these days a person consumes a lot of salt. Because of that, it is possible to try to reduce the salt content in the product
to a level where it is microbially safe and does not lose its sensory property. The aim of work is to analyse the effects of
different salt concentrations on the quality indicators of dried meat.

levads

Vitinata liellopu gala satur augstu olbaltumvielu saturu (~20%), kas cilvéka organismam ir nepiecieSams,
tomer taja ir arm augsts sals saturs, jo intensivas mitruma iztvaikoSanas rezultata, produkta palielinas
sausnas saturs un [1dz ar to mainas arT sals koncentracija. Musdienas cilvéka ikdienas sals patéring
ietver ne tikai to sali, kas tiek piebérts édienam ta gatavoSanas laika, bet art to daudzumu, kas ir maize,
siera, galas izstradajumos, u.c. Vairakums cilvéku sali apéd daudz vairak un biezi to pat neapzinas, jo
sali satur ar1 ripnieciski gatavoti produkti. Tadel paveras iespéjas samazinat sals saturu produkta un
sasniegt tadu Ilimenim, kas lautu saglabat tam raksturigas sensoras ipasibas, ka ari tas batu
mikrobiologiski dross.

Darba mérkis ir analizét dazadas sals (NaCl) koncentracijas ietekmi uz vitinatas liellopu galas kvalitates
raditajiem.

Metodika

Pétamais objekts ir liellopu gala, kura tiek vitinata noteiktos apstaklos. Pirms vitinadSanas gala tiek salita,
izmantojot dazadas sals koncentracijas (1,5%; 3,5%; 5,0%) 72 stundas 4+2 °C. Galas vitinaSana noris
LLU PTF laboratorija konvekcijas tipa kalté +15+2 °C 7 dienas, relativais gaisa mitrums 50+2%. Vitinatas
galas paraugiem tiek analizéti fizikali — Kimiskie un mikrobiologiskie kvalitates raditaji.

Rezultati

Vitinot paraugus konvekcijas tipa kalté samazinas paraugu masa, mitruma saturs un tdens aktivitate,
bet olbaltumvielu saturs palielinds, k& ari novérojamas pH skaitliskas vértibas izmainas. Palielinoties
sals koncentracijai, palielinads arT sals saturs produkta. Konstatéts, ka vitinatas galas krasas izmainas
nav butiskas. Veicot paraugu sensoro novértésanu, vértétajiem vislabak patika paraugs, kura saliSanas
laika izmantota sals koncentracija ir 5,0%, bet vismazak — 1,5% sals koncentraciju. Mikroorganismu
kopskaits pieaug, palielinoties sals koncentracijai parauga. Noskaidrots, ka saliSanas laika sals saturu
iriespéjams samazinat lidz 1,5%, jo, ka norada iegutie rezultati, tad mikroorganismu skaits $aja parauga
neparsniedz atlauto robezu (log = 10°).
Secinajumi
1. VitinaSanas laika galas paraugu kvalitates raditaji mainas atkariba no saliSanai izmantotas sals
koncentracijas.
2. Veicot vitinatas galas sensoro novértéSanu noskaidrots, ka vértétaji patikSanas zind augstak
novertéjusi un dod priekSroku salakam paraugam.
3. Nemot véra sensoras novértéSanas rezultatus, var apgalvot, ka piemeérotaka sals koncentracija
galas salidanai ir 5,0%. Tomér jaatzimé, ka nemot véra mikroorganismu kopskaitu, vitinatas
galas produktu razoSanas saliSanas procesa laika, var tikt izmantoti ari 1,5% un 3,5% sals.
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VEGANU “SIERU” IZSTRADE

DEVELOPMENT OF VEGAN “CHEESE”

PKI 8.semestra studente Alina Jarceva

Zinatniska darba vaditaja, asociéta profesore, Dr.sc.ing. Jelena Zagorska

Abstract

To develop new and special product, nuts flavor were used. Nuts contain a lot of vitamins and microelements. Nuts are
a source of protein, a source fatty acids and amino acids. These elements help to improve blood circulation, brain
function and stimulate the immune system. During winter and spring avitaminosis nuts are very important beceuse they
retain valuable properties for a long time.

Nowadays more people focuses on products without meat and milk, that's why this topic is very actual and interesting.
The aim of the work is to develop vegan “cheese” un evaluate its quality.

levads

Lai raditu jauno un 1paso produktu, tika izmantota riekstu garSa. Rieksti satur daudz mikroelementu
un vitaminu. Tie ir olbaltumvielu, taukskabju un aminoskabju avots. Ar So elementu palidzibu tiek
uzlabota asinsrite, smadzenu darbiba un tiek stimuléta iminsisttma. Ziemas un pavasara
avitaminozes laika rieksti ir loti svarigi, jo tie sevT ilgstoSi saglaba vértigas Tpasibas.

Musdienas arvien vairak cilvéku pievérsas uzturam bez galas un piena produktiem, tapéc St téma ir
loti aktuala un interesanta.

Darba mérkis ir izstradat veganu “sieru” un noveértét to kvalitati.

Metodika

Pé&tamais objekts ir veganu “siers”, kura pamatsastavdala ir riekstu kréms. Veganu “siers” ir gatavots
LLU PTF laboratorijas. Darba analizéti 3 dazadi “sieru” paraugi: Indijas riekstu “siers”, Mandelu
“siers”, Zemesriekstu “siers”. Veganu “sieram” tika noteikti kimiskie, fizikalie un sensorie raditaji.

Rezultati
Pétijums paradija, ka vistreknakais ir mandelu “siers” (tauku saturs sastada 1,8%) un visliesakais ir
Indijas riekstu “siers” (tauku saturs ir tikai 1%). Visbagatakais ar olbaltumvielam ir zemesriekstu
“siers” (olbaltumvielu saturs sastada 5,75%) un vismazak olbaltumvielu ir Indijas riekstu “siera”.
Vislielakais sals daudzums ir mandelu “siera” (sals saturs ir 0,8%, kas par 0,1% vairak salidzinot ar
paréjiem “sieriem”).
Nosakot “sieru” struktdru, rezultati ir sekojosi: vismikstakais ir Indijas riekstu “siers” un viscietakais
ir mandelu “siers”, to ietekmé dazada riekstu krému konsistence.
Secinajumi
1. Veértétajiem-visédajiem labak patik Indijas riekstu “siers” un vértétajiem-veganiem labak patik
mandelu “siers”.
2. Vislielakais tauku saturs tika noteikts mandelu “siera”, vislielakais olbaltumvielu un Skiedrvielu
saturs ir zemesriekstu “siera”.
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SMILTSERKSKU SULAS PRODUKTI UN TO KVALITATE

SEA BUCKTHORN JUICE PRODUCTS AND THEIR QUALITY

PKI 8.semestra studente Parsla Eglite
Zinatniska darba vaditaja, profesore, Dr.sc.ing. Ruta Galoburda

Abstract

Sea buckthorn products which are acquired by process of juice separation — clear juice and solid sludge shows that
there are essential differences amount of carotenoids. Carotenoids ar much more in solid sludge,but phenols, soluble
solids, titric acids, vitamin C are found more in clear juice. Clear juices level of pH is 2.95 what shows that clear juice is
more sour than solide sludge, because it's pH is 2.99 un both sea buckthorn products have statistically significant
differences. Resulfts of the research also shows that there are more bioactive compounds in clear juice.

levads

Darba izstradata smiltsérksku attirita sula un biezsula, ko iegust separéSanas procesa. Latvijas tirgu
tas ir kaut kas jauns un nebijis. Biezsulas iegade tiek vérsta uz industrialo uznémumu loku, ar
salidzinoSi augstu cenu tirgd, toties ka atlikumprodukts biezsulai-smiltsérksku attirita sula, vérsta
uz pircéjiem, kas dod priekSroku iegadaties sulu, kura nav atSkaidita ar adeni. Svariga ir kvalitate -
no dabigam izejvielam radit neatkartojamu garSas buketi. SeparéSanas procesa iegust 3 frakcijas -
biezsulu, attiritu sulu un ellu, kas sadalitas péc to blivuma. Darba analizétas divas no iegutajam
frakcijam - attirita smiltsérk8ku sula un biezsula, tam noteikts kimiskais sastavs, attiritai smiltsérkSku
sulai tiks veikti pétijumi termiskas apstrades laika, izmantojot pasterizaciju (t= 95 °C, 45 s), UHT
pasterizaciju (ultra augstas temperaturas, t=130 °C, 2 s), ka ari, noteiktas izmainas sulas sastava,
uzglabajot to saldéta veida (-20 £ 2 °C). Bakalaura darba mérkis ir izpétit attiritas smiltsérkSku sulas
kvalitati un tas izmainas termiskas apstrades procesos un uzglabasanas laika.

Metodika

SmiltsérkSku sulas ieguSanai izmanto nebojatus, kvalitativas, gaisa sasaldétas biologiskas
smiltsérkSku ogas. Attiritas smiltsérkSku sulas un biezsulas ieguvei izmantota 100% biologiska
smiltsérksku sula (Skirne "Marija’). SmiltsérkSku attiritai sulai un koncentratam nosaka Kimisko
sastavu: $kisto$a sausna, °Brix; pH; kopé&jais skabju saturs, %; C vitamina saturs, mg 100 g*;
kopéjas karotinu saturs, mg 100 g*; kopéjais fenolu saturs, mg GAE 100 g.

Rezultati

Pétijuma iegutie rezultati smiltsérkSku attiritai sulai un biezsulai ir atSkirigi. Kopé&jais fenolu saturs
biezsula bija 104.16 mg GAE 100 g, savukart attirita smiltsérkSku sula — 121.58 mg GAE 100 g1,
tas skaidrojams ar to, ka sadaliS8anas frakcijas ir atkariga no apstrades veida.. Kopé€jais karotinu
saturs biezsula 20.05 mg 100 g, attirita smiltsérkSku sula — 0.32 mg 100 g%, lielo atSkirtbu
biezsulas un attiritas smiltsérkSku sulas satura esosSajos karotinos var skaidrot ar to, ka karotini ztd
sulas apstrades procesa un lielakie zudumi ir novérojami uzglabasanas laika no 30 Iidz 60 dienai.
Skistosas sausnas saturs biezsula ir 7.57 °Brix, attirita smiltsérksku sula 9.33 °Brix, tas skaidrojams
ar to (galvenokart kopéjo skabju un cukuru) ekstrahéSanos sula un ieguves procesa. C vitamina
saturs biezsula ir 46.24 mg 100 g, savukart attiritas sulas satura atrodami 63.33 mg 100 g.
Biezsulas pH 2.99 un attiritas smiltsérksku sulas pH 2.95. Titréjamo skabju saturs biezsula 1.80%,
attirita smiltsérksku sula skabes veido 2.67%.

Secinajumi

SeparéSanas procesa ieguto smiltsérkSku produktu - biezsulas un attiritas sulas kimiska sastava
atskiribas ir batiskas tieSi kopéjo karotinu sastava, par ko liecina iegutie pétijuma rezultati - biezsula
20.05 mg 100 g+ karotini, savukart attirita suld 0.32 mg 100 g* karotini. Lielaks kopé&jo fenolu,
Skisto$as sausnas, titréjamo skabju un C vitamina saturs - konstatéts attirita sula. Attiritas sulas pH
2.95 norada, ka sula ir skabaka neka biezsula, kuras pH 2.99. legutie pétijuma rezultati norada uz
to, ka attirita sula ir lielaks bioaktivo savienojumu saturs.
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LIELLOPU GALA PILADZU OGU MARINADE

BEEF MEAT IN MARINADE OF ROWAN BERRIES

PIK 8.semestra studente Gunita Jekabsone

Zinatniska darba vaditaja, docente, Dr.sc.ing. llze Gramatina
Abstract

Animal origin products, especially fresh meat are most dangerous in human composition. Fresh meat consuming can
cause serious illness and organism poisoning if it is not handled property by storing, disregard hygiene standards or
incorrectly processed. In nowadays producers are looking for new solutions to make fresh meat safer for consuming
using natural ways, in addition to extend fresh meat shelf.

levads

Liellopu galas filejas uzturvértibas bagatinasanai un uzglabasanas laika pagarinaSanai tiek marinéta
dazadas meza piladZzu (Sorbus aucuparia) ogu marinadés. Meza piladzim (Sorbus aucuparia)
piemit antioksidativas un antimikrobialas TpaSibas, kas spé&j aizkavét mikroorganismu attistibu
liellopu gala uzglabasanas laika. Atdzeséta liellopu gala pétijuma laika tiek marinéta meza piladzu
ogu sula, biezent, ka art sulu injicé gala.

Tapéc nemot véra iepriekSminéto, k& darba mérkis ir izpétit meza piladzu ogu ietekmi uz liellopu
galas kvalitati uzglabasanas laika.

Metodika

Pétamais objekts ir atdzeséta liellopu galas fileja, ko mariné meza piladzu ogu biezent un sula, ka
ar1 piladZzu ogu sula tiek injicéta. Liellopu gala tika marinéta pilotrazotné, bet uzglabata un pétita
LLU PTF laboratorijas. Darba analizéti tris marinétas galas paraugi un iegatie dati salidzinati ar
kontroles paraugu, kurs tiek uzglabats identiskos apstaklos. Meza piladZzu ogam, sulai, biezenim
tika noteikta pH skaitliska vertiba, SkistoSa sausnas saturs, fenolu savienojumi daudzums un
antioksidantu aktivitate. Marinétajai liellopu galai uzglabasanas laika noteikts pH, tdens aktivitate,
mezofilo aerobo un anaerobo mikroorganismu kopskaits (MAFAM). Ka ari noteikta fenolu
savienojumu klatbdtne marinéta liellopu gala 14. uzglabasanas diena.

Rezultati
Marinétas galas paraugos uzglabasSanas laika tika novérota tGdens aktivitates palielinaSanas, kas
varétu but saistita ar pilladzu ogas esoso skabju iedarbibu uz liellopu galu. pH skaitliska vértiba
uzglabadanas laika samazinas, kas liecina par mikroorganismiem nelabvéligas vides veidoSanos.
MAFAM attistibas dinamika uzglabaSanas laika sasniedz robezveértibu 10 uzglabasanas diena péc
galas paraugu marinésSanas. Fenolu savienojumu koncentracija un antioksidantu aktivitate augstaka
ir prladzu ogu biezeni. Jaatzimé, ka marinétas galas paraugos ir konstatéta fenolu savienojumu
klatbutne,
Secinajumi
1. PlladZzu ogas esoSie fenolu savienojumi neietekmé marinéta liellopu galad eso$a
mikroorganismu attistibas dinamiku. lesp&jams, tas saistits ar pilladzu ogas, sula un biezent
es0S0 skabju daudzumu un par to liecina pH skaitliska vértiba.
2. Liellopu galas uzglabasanas ilguma pagarinasanai var izmantot piladzu ogas, sulu un biezeni
ka dabigu konservantu.
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BETULINA IZMANTOSANA KONDITOREJAS KREMOS

THE USE OF BETULIN IN CONFECTIONERY CREAMS

PZ 8. Semestra studente Irina Orlovska

Zinatniska darba vaditaja, profesore, Dr.sc ing. Daiga Kunkulberga

Abstract

Betulin is obtained from the outer layer of the white part of birch bark. In birch bark, betulin
protects the wood from sunlight, viruses, bacteria, fungi and insects. The white part of it will contain the triterpene alcohol
bioflavonoid, which is called betulin. Betulin is soluble in organic solvents. Betulin has antimicrobial, emulsifying and structural
properties, and can be used to enrich confectionery creams.

The aim of the work is to study the possible use of betulin in confectionery creams.

levads

Betulinu ieglst no bérza mizas baltas dalas aréjas kartas jeb tass. Bérzu tass sastava betulins aizsarga
koksni no saules stariem, virusiem, baktérijam, sénitém un kukainiem. Bérzu tass baltas dalas sastava
ietilps triterpénu spirta bioflavonoids, kas ir nosaukts par betulinu. Betulins 3Skist organiskajos
varétu izmantot konditorejas krému bagatinasanai.

Darba mérkis ir pétit betulina iespéjamo izmantoSanu konditorejas krémos.

Metodika

Petamais objekts ir konditorejas kréems, kuru razoSana pievienots noteikts betulina daudzums. Betulins ir
razots Rigas Tehniskaja universitaté. Betulina tiribas pakape ir 99 %. Pé&tijuma laika atseviski sava starpa
tika analizéti divi konditorejas krémi: salda kréjuma kréms un skaba kréjuma kréms ar atskirigu betulina
daudzumu (kontroles paraugs ar betulina daudzumu 0%, paraugs ar 0.5% betulina daudzumu un paraugs
ar 1% betulina daudzumu). Katrs kréma veids razots atbilstosSi vienai razoSanas tehnologijai, ar vienadam
izejvielam un razoSanas iekartam, visiem eksperimenta krémiem tika ievérota konstanta gatavoSanas
temperatira (15 °C). Konditorejas krémam noteikts pH, konsistence, viskozitate, skidiba tdeni, ella,
spirta, — noteikts mezofili aerobo un fakultativi anaerobo baktériju kopskaits krémiem un betulinam, veikta
krému paraugu sensora noveértésana.

Rezultati

Kréma paraugiem noteikts kopé€jais mikroorganismu skaits péc to sagatavoSanas un piecu dienu
uzglabasanas laika. Rezultati rada, ka MAFAM analizéjamos paraugos ar un bez betulina piedevas ir
mazaks nekd 10> KVVg?! un neparsniedz pielaujamas normas. Struktirmehanisko Tpasibu analizes
paradija, ka konditorejas kréma paraugos ar pievienotu betulinu konsistence uzglabaSanas laika
palielinas. Palielinot pievienotd betulina daudzumu, palielinas krému konsistence. ST tendence
apstiprinas ari sensoraja novértésana. Tika secinats, ka betulins neskist adent, bet betulina skidiba ella
ir 31.0%. Starp betulina daudzumu un kréma konsistenci pastav cieSa korelacija, jo lielaks betulina
daudzums, jo lielaka kréma konsistence. Rezultati parada, ka paraugiem ar pievienotu betulinu pH ir
zemaks, neka paraugiem bez betulina piedevas.

Secinajumi
1. Pievienotais betulina daudzums Idz 1% salda kréjuma un skaba krajuma kréma batiski
neietekmé& kopé&jo mikroorganismu skaitu un viskozitati to uzglabasanas laika.
2. Sensoras novértéSanas rezultati paradija, ka pastav batiska atSkiriba konsistencé un garSas
zina salda kréjuma krém3, ar un bez betulina piedevas.
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AUGLU, OGU UN DARZENU PLAKSNISU IZSTRADE

THE DEVELOPMENT OF FRUIT, BERRIES AND VEGETABLE LEATHER

PKI 8.semestra studente Eliza Purina

Zinatniska darba vaditaja, docente, Dr.sc.ing. Solvita Kampuse

Abstract

Fruit, berries and vegetables are products which are relatively perishable if they are not stored under the appropriate
conditions. One productive way to keep them is drying. Using a new method of generating ideas, created three flavors
of leather- apple- black currant, apple-pumpkin- quince and apple- peppermint. These leather are derived from fruit,
berry and vegetables purees by drying them. The aim of the work is to develop dried leather of fruit, berries and
vegetables without additionaly added sugar change in different drying modes.

levads

Augli, ogas un darzeni ir produkti, kuri saméra atri bojajas, ja tie netiek uzglabati tiem atbilstoSos
apstaklos. Viens produktivs veids ka tos saglabat, ir kaltét. Pielietojot jaunu produktu ideju generéanas
metodi, darba ietvaros raditas tris garSu auglu, ogu un darzenu plaksnites: abolu - upenu, abolu-Kirbju-
cidoniju un abolu-piparmétru. STs plaksnites iegitas no auglu, ogu un darzenu biezeniem, tos kaltéjot.
Bet ta ka kaltéSanas laika, oksidéjoties bioaktivajiem savienojumiem, izmainas dabiga auglu — ogu
krasa, tad svarigi ir izveidot receptiras un kaltéSanas rezimus ar ko var iegtt vismazako krasas izmainu.
Darba mérkis ir izvértét kaltétu auglu, ogu un darzenu masas plaksniSu bez papildus pievienota cukura
krasas izmainas dazados kaltéSanas rezimos.

Metodika

PlaksniSu izstradé tika izmantotas sekojosas izejvielas: abolu biezenis, upenu biezenis, kirbju biezenis,
cidoniju biezenis, kaltétas piparmétras un inulina pulveris. Darba analizéti abolu-upenu, abolu-Kirbju-
cidoniju un abolu-piparmétru paraugi pirms un péc kalteSanas. Paraugi tika kaltéti Zavskapt dazados
kalteSanas rezimos- 40°C, 60°C un 80°C. Paraugiem tika noteikta krasa, L*a*b* krasu sistema, ka art
apréekinata krasas diference AE salidzinot paraugus péc kaltéSanas ar sakotnéjo biezena krasu. Krasas
noteikSanai tika izmantots “Color Tec- PCM™ CIE L*a*b” krasu analizators.

Rezultati
Rezultati rada, ka visos paraugos krasas L* vértiba kaltéSanas laika ir palielingjusies, salidzinot ar
sakotnéjo biezeni - paraugi ir kluvusi gaiSaki. Vislielakd a* vértiba ir abolu-upenu biezenim (17.3), tas
izskaidrojams ar antocianu saturu biezent. Abolu-piparmétru biezena a* vértiba ir negativa (-0.37), kas
norada uz zalas krasas intensitati produkta. 1zpétot b* vértibas intensitati paraugos var novérot, ka visos
paraugos pirms un péc kaltéSanas dominé dzeltena krasa, iznemot abolu-upenu biezeni, kura b* vértiba
bija negativa un noradija zilas krasas intensitati. Abolu-upenu parauga 80°C krasa ir tuvak kontrolei
neka 40°C un 60°C paraugiem. Salidzinot L*, a*, b* visam vértibam ir batiskas atSkiribas salidzinot ar
biezeni, tadé| ar krasas diference AE ir lielaka salidzinot ar kontroles paraugu. Abolu-kirbju-cidoniju un
abolu-piparmétru parauga krasa vistuvak kontrolei ir 40°C. Savukart paaugstinot temperatiru (60°C,
80°C) krasas diference salidzinot ar kontroles paraugu palielinas.
Secinajumi
1. Augstaka temperatira un Tsaks kaltéSanas laiks rada galaproduktam tumsaku krasu.
2. Kaltesanas rezims, kura notiek vismazakas krasu izmainas, ir 40°C. Vismazakas krasu
diferences izmainas ir novérojamas abolu-upenu parauga.
3. Daudzi dabiskie krasu pigmenti tiek iznicinati paaugstinatas temperatiras ietekmé, lidz ar to
produkti atkrasojas un zaudé savu sakotné&jo krasu.
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GRAUDAUGU PARSLU MAISIJUMU STRUKTURA UN UDENS ABSORPCIJAS
SPEJA

STRUCTURE AND WATER ABSORPTION INDEX OF CEREAL FLAKES
MIXTURES

PKI 8.semestra studente Elina Sterna-Stirne

Zinatniska darba vaditajs, docents, Dr.sc.ing. Marting Sabovics

Abstract

Nowadays, demand for cereal products is increasing in Latvia. Retail networks have a large supply of sweet cereal
products but a small supply of salted cereal products. It is the reason to extend the range of salted products for cereal
flakes by combining cereal flakes in such a way as to increase the nutritional value (fibre and protein) of cereal flakes
compared to commercial mixtures.

The aim of the work is to explore structure and water absorption index of cereal flakes mixtures.

levads

Pédéja laika Latvija palielinas pieprasijums péc graudaugu produktiem. Ta ka mazumtirdzniecibas
tiklos ir liels saldo, bet mazs salo graudaugu parslu produktu piedavajums, nepiecieSams paplasinat
graudaugu parslu salo produktu klastu, kombing&jot graudaugu parslas ta, lai palielinatos graudaugu
parslu maisijuma uzturvértiba (Skiedrvielas un olbaltumvielas), salidzinajuma ar komercialiem
maisijumiem.

Darba mérkis ir izpétit graudaugu parslu maisijumu strukttru un tdens absorpcijas spé&ju.
Metodika

Petamais objekts ir 3, 4, 5 un 6 graudaugu parslu maisijumi, kuri izveidoti no A/S ,Rigas
Dzirnavnieks” Herkuless zimola graudaugu (pilngraudu auzu, risu, griku, kvieSu, miezu, pilngraudu
speltas) parslam, pamata nemot informaciju par tajos esoSo Skiedrvielu un olbaltumvielu saturu.
Graudaugu parslu maisijumi tika gatavoti LLU Maizes tehnologijas laboratorija, bet pétiti LLU
Zinatniskaja laboratorija. Graudaugu parslam tika noteikta cietiba sausa veida ar struktdras
analizatoru (Stable Micro Systems Ltd, Anglija). Graudaugu parslu maisijumu cietiba noteikta gan
sausa veida, gan péc 5, 6 un 7 minasu uzbrieSanas. Udens absorpcijas spéju noteikdana graudaugu
parslu maisijumiem veikta +20°C + 2°C temperatira (RTWAI, %) un +80°C = 2°C temperatira
(HTWAI, %).

Rezultati

Graudaugu parslu maisijumu cietiba ir tieSi atkariga no maisijuma sastava eso$am graudaugu
parslam. Vislielaka cietiba (543,7 N) novérota sausam 6 graudaugu parslu maisijumam, kas
skaidrojams ar to, ka maisijuma sastava dominé parslas, kuru cietiba ir 450 N un lielaka. Jo ilgak
tiek uzbriedinati maisijumi, jo mazaka ir to cietiba. 6 minates tika pienemtas par optimalu laiku, kas
nepiecieSams, lai graudaugu parslu maisijums uzbriestu. Péc 6 minGsSu maisijumu uzbrieSanas, to
cietiba samazinas Iidz 13 reizém. 4 graudaugu parslu maisijuma cietiba sausa veida bija 349,1 +
47 N un péc 6 mintdSu uzbrieSanas palika 26,2 £ 2 N, 6 graudaugu parslu maisijuma cietiba
samazinajas Iidz 80,6 N). Atkariba no graudaugu parslu maisijumu cietibas, izmainas to Gdens
absorpcijas spéja. Graudaugu parslu maisijumiem, kas uzbriedinati paaugstinata temperatira,
Udens absorpcija notiek daudz atrak neka maisijumiem, uzbriedinatiem istabas temperatdra.
Vismazakais tdens absorpcijas indekss ir 6 graudaugu parslu maisijumam (RTWAI = 194,4 + 16,5
%, HTWAI = 254,1 £ 6,4 %), bet vislielakais — 5 graudaugu parslu maisijumam (RTWAI = 298,4 +
1,6 %, HTWAI = 401,9 + 26,9 %).

Secinajumi
1. Graudaugu parslu maisijumu uzturvértiba, cietiba un Gens absorpcijas sp€ja ir tieSi atkariga
no maisijumu sastava esoSam graudaugu parslam.
2. Graudaugu parslu maisijumiem, kas uzbriedinati paaugstinata temperatira, tdens
absorpcija notiek daudz atrak neka maisijumiem, uzbriedinatiem istabas temperattra.
11
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LAKTOBIONSKABES IZMANTOSANA SALDEJUMA RAZOSANA

THE USE OF LACTOBIONIC ACID IN ICE CREAM PRODUCTION

PZ 4. semestra magistrantlras studente leva Paeglite

Zinatniska darba vaditaja, asociéta profesore, Dr.sc.ing Jelena Zagorska

Abstract

Lactobionic acid is a relatively new product obtained from lactose oxidation, with high potential applications in medical
field, cosmetics field and food processing field. In recent years, several studies have been conducted on the production
of lactobionic acid, but there is a general lack of information on its application in food production. The aim of this work
is to evaluate the use of lactobionic acid in ice cream production and to select the most suitable concentration of it. The
study proved 0.2% to 0.3% lactobionic acid as the most suitable amount in ice cream.

levads
Laktobionskabe ir relativi jauns produkts, kas iegits laktozei oksidéjoties. Laktobionskabes Tpasibu

déel, ir palielingjusies interese par tas izmantoSanu medicind, kosmétika un partikas razosSana.
Pedéja laika ir daudz pétijumu par laktobionsabes iegusSanu, bet trikst informacijas par tas
izmantoSanu partikas produktos. Darba mérkis ir izvértét laktobionskabes izmantoSanas iespéjas
saldéjuma razoSana un noteikt optimalo pievienoSanas daudzumu.

Metodika

Péetamais objekts ir saldéjums, ar pievienotu laktobionskabi dazadas koncentracijas — (0; 0.2; 0.3;
0.4; 0.5%), ka arT paraugs ar komerciali pieejamu stabilizatoru/emulgatoru (0.4%). Paraugu
gatavo$ana izmantota viena receptira. Saldéjuma maisijumam noteiktas reologiskas 1pasibas,
struktdra un mikrostruktdra.

Rezultati

Laktobionskabes pievienos$ana butiski ietekmé saldéjuma reologiskas un kusSanas Tpasibas.
Secinajumi

Pievienojot laktobionskabi, saldéjuma maisijums klUst viskozaks. Saldéjums veido vienmérigakus

gaisa pusliSus, samazina kuSanas atrumu un palielina uzputojumu.

Laktobionskabe ir alternativa stabilizatora un emulgatora maisijumam, un optimalais
laktobionskabes pievieno$anas daudzums ir 0.2 — 0.3%.
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PATERETAJU UZTVERE ATTIECIBA UZ ALERGENU NORADEM EDINASANAS
UZNEMUMU EDIENKARTES

CONSUMERS PERCEPTION OF ALLERGEN LABELLING IN RESTAURANTS
MENUS

EVU 8.semestra studente Jekaterina Bujaka

Zinatniska darba vaditaja, docente, Dr.sc.ing. Rita Riekstina — Dolge

Abstract

According to the regulation of the European Parliament and Council (EC) No0.1169/2011, catering companies should
indicate the presence of allergens in food. Allergens can be indicated in many forms — codes, pictograms, etc. The
results of the experiment show that, according to consumers, the best option is menu where allergens are indicated in
werbal form — milk, eggs, wheat, etc.

levads

Saskana ar Eiropas Parlamenta un Padomes regulu (EK) Nr.1169/2011 par partikas produktu
informacijas sniegSanu patérétajiem, édinaSanas uznémumiem rakstiska veida obligati janorada zinas
par alergénu klatbatni édienos. Alergéni var tikt noraditi ne tikai vardiska forma, bet art kodu vai
piktogrammu veida. Patérétajiem sniegtajai informacijai ir jabut saprotamai un viegli uztveramai. Darba
merkis ir izvertét ka patérétaji uztver dazada veida alergénu norades.

Metodika

Tika izstradatas Cetras édienkartes (édk.), kuras alergéni tika noraditi $ada veida: 1. — édiena sastavdalu
saraksts, starp kuram izceltas tas, kas satur alergénus; 2. — édiena sastavdalu saraksts un atsevisks
alergénu saraksts teksta forma; 3. — sastavdalu saraksts un alergénu norades ciparu veida; 4. — alergéni
ka piktogrammas. Eksperimenta noslédzosaja uzdevuma dalibniekiem bija jaizvérté visas édienkartes
pec tris krité€rijiem — alergénu norazu izskats, lielums un saprotamiba. Kopuma eksperimenta piedalijas
69 dalibnieki. Dalibniekiem tika izdaliti édienkarSu paraugi un uzdevumu nosacijumu lapas. legutie
rezultati tika apstradati programmattra MS Excel 2010. Tika noteikti apraksto$as statistikas raditaji
(vidéjais aritmeétiskais un standartnovirze) un faktoru ietekmes noteikSanai pielietota vienfaktora
dispersijas analize (ANOVA).

Rezultati

Edienkarte, kura tika noraditas édiena sastavdalas un alergéni teksta forma (édk. Nr.2), visos
eksperimenta uzdevumos tika izvéléta ka piemérotaka: vizuali pievilcigaka (minéta 30 reizes), vieglak
atrast piemérotus édienus, cilvékiem ar alergijam (minéta 40 reizes), vieglaka informacijas uztvere
(minéta 41 reizi). Eksperimenta dalibnieki savu izveli galvenokart pamatoja ar Sadam frazém:
.parredzama informacija”, ,saprotami noraditi alergéni”, "vieglak orientéties”, ,patikams izkartojums”.
Izvértéjot alergénu norazu veidu, visaugstako vidéjo vertéjumu ieguva édienkarte, kurad papildus
sastavdalam noraditi alergéni teksta forma (édk Nr.2) — 13.0 £ 2.1 punktus no 15 iesp&jamajiem. Zemaku
vértéjumu ieguva édienkartes, kuras alergéni bija noraditi ka piktogrammas un cipari. Tadiem faktoriem

ka dzimums, izglitiba un vecums nebija statistiski batiskas ietekmes uz edienkarsu kritériju vértejumu.

Secinajumi
1. Edienkarte labak vizuali un informativi tiek uztverta, bez liekam papildus zimém, kodiem,
cipariem.

2. Labakais alergénu markésanas veids édindSanas uznémumu édienkartés tiek noradits teksta
forma, nosaucot produkta sastavdalas.
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AUZU KREMA I1ZSTRADE

DEVELOPMENT OF OAT CREAM

PKI 8. semestra studente Agnese Liva Gilnere

Zinatniska darba vaditaja, profesore, Dr.sc.ing. Daiga Kunkulberga

Abstract
Oat cream is product who is made according to prferences of consumer. It doesn’t contain sugar, salt and is lack of
food additives. According to microbial aspect, oat cream expiration date is four days after production.

levads
Balstoties uz pieaugosSo auzas saturoSo produktu pieprasijumu un veganu diétas popularitati, tika

izstradats auzu krems. Paredzamais produkta rezultats ar kokosriekstu ellu, ir pastveida kréms, kuru
var izmantot ka papildindjumu konditorejas izstradajumiem, piedevu édieniem un ka alternativu
kremsieram, kas veidots uz piena bazes. Produkts ir piemérots veganiem un cilvékiem ar laktozes
nepanesamibu.

Darba mérkis ir izstradat jaunu, auzas saturosu, partikas produktu.

Metodika

Produkts ir izstradats LLU PTF laboratorijas, kur tiek arT veiktas produkta analizes.

Pétamais objekts ir izstradatais auzu kréms, izstradajot ta recepturu un uzglabajot stikla burka
ledusskapt, temperatira Iidz +5 °C. Produktam tiek noteikts pH, ddens aktivitate, veikta
mikrobiologiska izpéte, nosakot fakultativi anaerobo un mezofili aerobo mikroorganismu skaitu,
peléjuma séniSu un rauga séniSu skaitu. Analizes tiek veiktas produkta izgatavoSanas diena,
ceturtaja un septitaja uzglabasanas diena.

Rezultati
RezultéjoSi, auzu kréms tiek veidots no izejvielam: pilngraudu auzu parslu milti, nerafinéta
kokosriekstu ella, rapsu ella, Gdens, kartupelu ciete, agars, emulgators E 471.
Produkta pH = 6.58, Gdens aktivitate aw = 0.989, abu raditaju izmainas uzglabasanas laika ir
nebutiskas un veértéjamas ka analizu pielaujamo kltdu intervala ieklaujamas (+0.1).Sada vide ir
labvéliga mikroorganismu attistibai. Raugu, peléjumu un Escherichia coli klatbltne netika
konstatéta. RaZzoSanas diena mezofili aerobo un fakultativi anaerobo mikroorganismu skaits 4.5 x
102 kvv g%, ceturtaja uzglabasanas diena 7.7 x 102 kvv g%, septitaja uzglabasanas diena 1.6 x 10*
kvv gt. Izvértéjot péc morfologiskajam un fiziologiskajam Tpasibam, domingjosie mirkoorganismi ir
Erwinia Herbicola, netipiskas pienskabes baktérijas Lactobacillus spp., aerobas endosporu
veidojosas Bacillus spp., kas ir raksturigas pilngraudu auzu parslu miltos sastopamas baktérijas.
Secinajumi

1. Produkta deriguma termins 4 dienas, uzglabajot produktu temperatara lidz + 5 °C.

2. Par galveno produkta mikrobialad piesarnojuma avotu tiek uzskatiti pilngraudu auzu parslu

milti, kas razoSanas procesa netiek termiski apstradati, to termiska apstrade lautu pagarinat
produkta uzglabasanas ilgumu.
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OVERVIEW ON FOOD SECURITY ISSUES

Lachinkhanim Huseynli
Latvia University of Life Sciences and Technologies, post-graduate, Azerbaijan

Latvia University of Life Sciences and Technologies, Latvia, Supervisor, Dr.sc.ing. llga Gedrovica

The purpose of the present review is to show latest statistics of global food security and food safety
issues. The method of this study included bibliography research from the review and the research
literature which carried out mainly internationally over the last years and referred.

Food waste is a huge problem arising in todays world. It has become a serious issue in our society
in the last years that affects “poor and rich countries” equally and according to the Food and
Agriculture Organization (FAO) almost half of all produced food will never be consumed. According
to FAO report one-third of food produced for human consumption is lost or wasted globally, which
amounts to about 1.3 billion tonnes per year. In high income countries food high wasted in the
households, even if it is still suitable for human consumption end of the food chain, however in low
income countries food mostly lost during the production of the food supply chain beginning of the
food chain. Beside that fact hungry level of world increasing dramatically. Around the world more
than enough food is produced to feed the global population, but according the Food and Agriculture
Organization (FAQO) 2018 statistcs more than 821 million people are hungry or undernourished. This
food security problem is strongly interconnected with poverty and it involves interactions amoung an
array of social, political, demographic and sociental factors. It is known that we are living in the
world where obesity and hunger exist side by side. In fact the there is nearly 1 billion people are
undernorisehed, but according to World Health Organization (WHO) 2016 more than 1.9 billion
adults 18 years and older were overweight and of these over 650 billion were obese. Obesity is a
public health issue and most of worlds population live in countries where overweight and obesity
cause death more than undernourshment.

As result if we want to change those statistic to make our earth population we should start to change
our attiduies towards to food consumption and production. According FAO and WHO one of the
solution for those problems could be following the Sustainable Development Goals (SDGs), which
are collection of 17 global goals set by the United Nations General Assembly. The Sustainable
Development Goals are the blueprint to achieve a better and more sustainable future for all. They
address the global challenges we face, including those related to poverty, inequality, climate,
environmental degradation, prosperity, and peace and justice. The Goals interconnect and in order
to leave no one behind, it is important that we achieve each Goal and target by 2030.

References
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REVIEW ON VALORIZATION OF CHEESE WHEY BY PRODUCING
LACTOBIONIC ACID

Vikram Reddy Narala
Latvia University of Life Sciences and Technologies, Post-graduate, Latvia.

Latvia University of Life Sciences and Technologies, Latvia, Supervisor, Dr.sc.ing. llga Gedrovica

Worldwide production of cheese whey is around 190x10° tones, from which only 50% used as WPC,
animal feed and for production of lactose and its derivatives. Remaining is drained as effluent, which
causing high organic pollutant since whey as BOD of 30-50 g L~ and COD of 60-80 g L™1. Thus the
production of lactobionic acid by using whey as substrate in biotechnological process is a
sustainably and economically feasible method. The aim of study was to review research findings for
lactobionic acid bio-production and efficient technology solutions.

Recent literature from all around the world on bio-production of lactobionic acid has been used for
the development of this review.

Lactobionic acid has so many food applications such as antioxidant, gelling and solubilizing agent.
Moreover it has been using in pharmaceutical and chemical industries. Since the chemical synthesis
of LBA is energy intensive and produce undesirable side reaction products, bio-production methods
has been evolved as environmentally and economically feasible methods [1, 2]. Bio-production of
LBA is totally depends on oxidation of lactose to lactobionic acid by using microorganisms. However
Pseudomonas Taetrolens has been evolved as a suitable microorganism in production of LBA,
which was reported by Alonso, Rendueles, and Diaz (2013b). They obtained the 100% vyield in
production of LBA by using different methods like pH shifts conditions, different feeding strategies
in both batch and fed batch bioreactors, where sweet whey was used in substrate medium in
fermentation process. Moreover they have been achieved higher productivity of 2.04 g L™ h~1! after
24 h of cultivation [1, 2].

In an industrial point of view, titer obtained from any of biotechnological methods must contain at
least 50 to 100 g/L. LBA has more advantages in different fields when compared to its pure form
Lactose. However, downstream process for recovery or purification of LBA is major area of concern
that has to develop.

References:

1. Alonso S, Rendueles M, Diaz M. Bio-production of lactobionic acid: Current status ,
applications and  future  prospects. Biotechnol Adv. 2013;31(8):1275-1291.
doi:10.1016/j.biotechadv.2013.04.010

2. Alonso S, Rendueles M, Diaz M. Tunable decoupled overproduction of lactobionic acid in
Pseudomonas taetrolens through temperature-control strategies. Process Biochem.
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EFFECT OF CONVENTIONAL DRYING METHODS ON THE QUALITY OF
APPLE, CELERY AND CARROTS

Jalpa Ratiya
Latvia University of Life Sciences and Technologies, post-graduate, India

Latvia University of Life Sciences and Technologies, Latvia, Supervisor, Dr.sc.ing. llga Gedrovica

Drying of food is perhaps the oldest method of food preservation. Conventional drying technologies
have now been used on commercial scale for drying numerous food products. Different methods of
drying are associated with advantages and limitations [1].

The effect of drying method on bulk density of apple, celery and carrot at various moisture contents
was investigated, using a large set of experimental measurements. Samples were dehydrated with
three different drying methods: vacuum, conventional and oven drying including colour measerment

2].

Apple, celery and carrots were processed at 35°C (Vaccume Drying: MEMMERT dryer), 65°C
(Conventional Drying: BINDER Conventional dryer) and 95°C (Oven drying — high temperature:
Kuppersbusch Oven dryer) for time intervals of 10, 25, 40, 55, 70 & 85 minutes respectively and
subjected to moisture and colour analysis (Chroma Meter colorimeter).

The less moisture loss found in Vacuum Drying as it is only 4% for all three samples apple, celery
and carrot. The highest moisture loss is observed as 22%, 28% and 18% in Oven Drying compare
to Conventional Drying for apple, celery and carrot respectively. The texture and the size of the
products also changed in appearance.

The colour difference, AE values (for Apple: vacuum drying: 33.33, conventional drying: 59.34; oven
drying: 139.25 ; Celery: vacuum drying: 5.46, conventional drying: 10.81; oven drying: 15.43; Carrot:
vacuum drying: 21.11, conventional drying: 29.82, oven drying: 95.60), showed the maximum at 55
minutes at 35°C, 65°C and 95°C compare to the beginning because of the changes in values of AL
and Aa respectively for vacuum, conventional and oven drying. Ab value is not taking part in color
changes as it belongs to green to yellow variants. AE values is decreasing from 70 mins which
indicates that most of the browning happened at 55 mins.

References:

1. Maisnam D, Rasane P, Dey A, et al. RECENT ADVANCES IN CONVENTIONAL DRYING
OF FOODS, Department of Food Technology and Nutrition, Lovely Professional University,
Jalandhar 144411, Punjab, India; Centre of Food Science and Technology, Banaras Hindu
University, Varanasi 221005 Uttar Pradesh, India J Food Technol Pres. 2017.

2. M.K. Krokida a & Z.B. Maroulis a, EFFECT OF DRYING METHOD ON SHRINKAGE AND
POROSIT, Department of Chemical Engineering, National Technical University of Athens,
Zografou Campus, Athens, 15780, Greece, Version of record first published: 03 May 2007.
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MARRUTKU SPIEDPALIEKU PULVERIS SKIEDRVIELU SATURA
PALIELINASANAI MAKARONOS

ADDITION OF HORSERADISH MARC POWDER TO ENHANCE DIETARY FIBER
CONTENT IN PASTA

PKI 8.semestra studente Riata Kazemaka

Zinatniska darba vaditaja, vadosa pétniece, Dr.sc.ing. Lolita Tomsone

Abstract

Horseradish is a root vegetable that is popular worldwide, especially in Europe and Asia. It has strong aroma and spicy
taste. Horseradish marc is a waist product that is produced from horseradish after squeezing out the juice. Horseradish
marc powder (HMP) is produced after drying horseradish marc and graining it. HMP contains biologically active
compounds and high level of dietary fibre. Idea was to make pasta with HMP, to make pasta a more beneficial product
for human’s health. The aim of the study was to enhance dietary fibre content in pasta by adding horseradish marc
powder

levads

Marrutku sakne ir populars gar$augs gan Eiropa, gan Azija. Tam piemit stipra un asa smarza, ka ari garsa, ko
nodroSina gaistoSie savienojumi. Marrutku spiedpaliekas ir blakusprodukts, ko ieglst izspiezot sulu no marrutka
saknes. legutas spiedpaliekas izkaltejot un samalot ieglst pulveri, kuru plasi var pielietot partikas nozare.
Makaronus papildinot ar marrutku spiedpalieku pulveri, varétu bat iesp&jams paaugstinat kopéjo Skiedrvielu
saturu, tada veida paaugstinot produkta uzturvértibu.

Darba mérkis: Izvértét marrutku spiedpalieku pulvera potencialu makaronu Skiedrvielu satura palielina8anai

Metodika

Pétijuma izmantotie materiali: 405.tipa “Dobeles dzirnavnieka” kvieSu milti, mikrovilnu-vakuuma kalté kaltétas un
sasmalcinatas marrutku spiedpaliekas, kuras ir iegitas ka blakusprodukts no marrutku sulas ieguves. Pétijuma
izmantota 1SO-5498 standartmetode, lai noteiktu marrutku spiedpaliekds un makaronos, kuriem ir pievienots
dazadas koncentracijas (10%; 15%; 20%) marrutku spiedpalieku pulveris, kopé&jo Skiedrvielu daudzumu.

Rezultati

Marrutku spiedpalieku pulverT (MSP) kopéjo $kiedrvielu daudzums ir 30,43g 100gt, neskistos$as Skiedrvielas ir
28,25¢g 100g?, Skistosas Skiedrvielas 2,19g 100g. Pétijuma izstradatajos makaronu paraugos kopéjo Skiedrvielu
saturs bija sekojoss: kontroles (100% kvieSu milti) 6,27g 100g*, paraugam, kuram 10% miltu bija aizvietoti ar MSP
9,01g 100g™, paraugam, kuram 15% miltu bija aizvietoti ar MSP 10,41g 100g, paraugam, kuram 20% milti bija
aizstati ar MSP bija 11,72g 100g1. Pirms paraugu izstrades tik veikti teorétiskie aprékini, kuros noteica, cik daudz
MSP japievieno (vadoties péc MPS kopéjo Skiedrvielu rezultatiem), lai Skiedrvielu daudzums palielinatos par 3g
100g1. Analizés iegitie kopé&jo Skiedrvielu rezultati sakrita ar teorétiskajiem aprékiniem. Literatdra noradits, ka
pieliekot makaroniem 7,5% mango mizas pulveri, Skiedrvielu saturs paaugstinas par 17,8g 100g-(Ajila et al.,
2010), savukart pievienojot 6% miezu pulveri, makronu $kiedrvielu saturs paaugstinas par 5,02 100g*(Cappa &
Alamprese, 2017).

Secinajumi

Lai gan makaronos ar pievienoto marrutku spiedpalieku pulveri Skiedrvielu saturs nav tik augsts ka ar citadda veida
piedevam makaroniem, tomér marrutku spiedpaliekdm ir potencials palielinat Skiedrvielu saturu makaronos. Pie
kam tas varétu but Latvija ekonomiski izdevigaks.

Literaturas avoti
1. Ajila et al.,(2010) "Mango Peel Powder A potential source of antioxidant and dietary fiber in macaroni
preparations.” Innovative Food Science & Emerging Technologies, 11(1), 219-224
2. Cappa & Alamprese, (2017) “Brewer’s spent grain valorization in fiber-enriched fresh egg pasta production:
Modelling and optimization study.” LWT - Food Science and Technology, 82, 464-470
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VIESNICAS “ZEMGALE” PSIHOSOCIALAS DARBA VIDES ANALIZE

ANALYSIS OF PSYCHOSOCIAL WORK ENVIRONMENTAL IN
HOTEL “ZEMGALE”

EVU 8. semestra studente Marika Snepste

Zinatniska darba vaditaja, lektore, Mg.paed. Gita Kriimina - Zemture

Abstract

In today’s dynamic business environment workers are inevitably exposed to emotional stress. Initially,
the role of the employee in the clinet’s satisfaction was given a secondary role, but it has increased
over time. Being aware of the direct impact of the employee on the client, thus the potential profit, the
employee’s satisfaction with the workplace and its direc impact on the the employee’s mental helth has
become increasingly topical. The aim of the study is to evaluate the psychosocial work environment
and to find suggestions for improving the psychosocial work environment in the hotel.

levads

Musdienu dinamiskaja uznéméjdarbibas vidé darba néméji ir neizbégami paklauti
emocionalai slodzei. Lai arT psihosociala slodze iespaido nodarbinatos visas
uznémeéjdarbibas jomas, tas ietekme uz pelnu izteikti jatama jomas, kuras personalam
ir tieSa saskarsme ar klientiem, ka pardoSana un tarisma nozaré. Sakotnéji darbinieka
lomai klienta apmierinatiba tika atvéléta sekundara loma, taCu laika gaita ta ir
pieaugusi. Apzinoties darbinieka tieSo ietekmi uz klientu, Iidz ar to art iesp&jamo pelnu,
aizvien aktualaka kluvusi darbinieka apmierinatiba ar darba vidi.

Pétijuma merkis ir izvertét psihosocialo darba vidi un rast priekslikumus psihosocialas
darba vides uzlaboSanai viesnica “Zemgale”.

Metodika

Pétamais objekts ir viesnica “Zemgale”(***) un tas psihosociala darba vide. Pétijjuma
tika noskaidroti uznémuma vadibas un viesnicas darba droSibas specialista viedoklis
par esoSo psihosocialo darba vidi viesnica. Tika veikta darbinieku anketéSana, ar
kuras palidzibu noskaidrots darbinieku pasvértéjums par darba vidi un emocionalais
stavoklis. Ka art izstradati kritériji, péc kuriem veikta psihosocialo darba vides faktoru
novertéSana viesnica.

Rezultati
Péc veikta péetijuma rezultatiem viesnica “Zemgale” psihosociala darba vide vértéjama
ka laba, bet nepiecieSams veikt tas rlpigaku pilnveidi. Izvértéjot viesnicas darbinieku
aptaujas par uznémuma psihosocialo darba vidi un, nemot vérd novértéSanas
rezultatus, var secinat, ka javeic uzlabojumi tados faktoros ka “droSiba” un “darba
aprikojums”. Uzlabojot viesnicas psihosocialo darba vidi, uznémums art turpmak spés
saglabat darbinieku lojalitati.
Secinajumi
1. Darba vidé aizvien lielaka loma tiek pievérsta darbinieka psihosociala stavokla
uzlabo$anai, jo darbinieka apmierinatiba ar darba vidi batiski atspogulojas art
uznémuma ekonomiskajos raditajos. Tas ir veids, kura bez lieliem finansialiem
ieguldijumiem, ir iesp&jams uzlabot visa uznémuma ekonomiskos raditajus.
2. Viesnica «Zemgale» nav vérojama darbinieku mainiba. Darbinieki tiek
iesaistiti darba organizéSanas procesa, skaidri apzinas viesnicas darbibas
mérki un savu lomu, So mérku sasniegSana. Pilnveidojot tadus faktorus ka
droSiba un darba aprikojums, uznémums ari turpmak spétu saglabat
darbinieku lojalitati.
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SOKOLADES KONFEKSU SARMOSANAS NOVERTESANA

EVALUATION OF CHOCOLATE FAT BLOOM

PKI 8.semestra studente Anna Marija Klausitaja

Zinatniska darba vaditaja, profesore, Dr.sc.ing. Daiga Kunkulberga

Abstract

Chocolate has a complex flavor profile and compositional matrix consisting of sugar, cocoa particles and emulsifiers
dispersed in a continuous phase of cocoa butter. Cocoa butter is a polymorphic fat composed of three main triglycerides.
Theoretically, the particle migration started from the moment when the chocolate was prepared until the moment of
equilibrium. When strong temperature fluctuations occur during storage, migration never really stopped. Migration
cannot be avoided, but it can be sowed down, which almost always leads to a shorter product shelf life.

levads

Sokolade visa pasaulé tiek uzskatita par vienu no izcilakajiem konditorejas izstradajumiem. Viena
no izplatitakajam vizualajam problémam ir Sokolades sarmoSana — tauku izgulsnéSanas uz
Sokolades virsmas. Butiski ir noskaidrot, kura razoSanas posma un kada iemesla dé| radusies
probléma, lai laicigi to risinatu. Kopéjais tauku sarmoSanas process ir neaizbégams, tacu to ir
iesp&jams paléninat vai pat apturét. Sokolades izstradajumu kvalitate pasliktinds temperatiras
svarstibu ietekmes rezultata Sokolades razoSanas un uzglabasanas laika.

Darba mérkis ir izpétit vai ar riekstiem pilditu Sokolades konfekSu, ievietoSana siltd un auksta vide
ietekmé konfek8u sarmo$anas attistibu.

Metodika

Pétamais objekts sarmojoSas Sokolades konfektes ar abolu, aprikozu biezena un riekstu pildijumu.
Sokolades konfektes raZotas SIA “Orkla Confectionery & Snacks Latvija” raZotné Miera iela 22,
Riga. Veikti divi eksperimenti mainot razoSanas linijas dzeséSanas tunelu temperatiru un viens
eksperiments, mainot pildijuma izejvielu, riekstu, pievienoSanas temperatiru. Visas minétas
konfektes izturétas tris vidés: 15-21 °C (visu izturéSanas laiku), 28 °C (3 dienas) un 3 °C (7 dienas),
konfektes novértétas vizuali 5 ballu sistema, ik péc divam nedélam.

Rezultati
Sokolades konfek$u izturé$anas laika ir novérots, ka pirma tauku izgulsné$anas notiek péc Setram
nedélam, tika novérota dazadu formu un intensitates sarmojuma attistiba. Ar stereomikroskopa
palidzibu, tika aplikota Sokolades konfekSu virsma. legutajos att€los péc Cetram nedélam var
saskatit tauku kristalu izvietojumu, 3 °C un 15-21 °C temperatiaras izturéto konfekSu tauku kristali
izvietojuSies blivi uz konfekSu sanu virsmam, taCu pilnigi tas nenosedz. Pé&c astonu nedélu
izturéSanas sarmojums ir palielingjies 3 °C un 15-21 °C temperatiras izturétajam konfektém, tacu
28 °C temperatira izturétas konfektes vizuali ir mazliet zaudéjudas spidumu, tauku sarmojums ir
tikai paris punktos uz konfekSu sanu virsmam. Sakariba starp sarmoS$anas procesa attistibas
samazinasanu un konfektes pildijuma un glaziras temperatiras starpibas samazinasanu,
eksperimentali nav tikusi novérota.
Secinajumi
1. Astonas nedélas, péc konfekSu izturéSanas 28 °C, konfekSu virsma vizuali vislabak
saglabajusi spidumu, sak paradities nelieli tauku izgulsnéjumi.
2. Konfektes izturétas 3 °C un 15-21 °C, sakuSas sirmot jau péc Cetram nedélam, ar katru
nakamo parbaudi, sarmo$anas laukums palielinas.
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MARSMELOVU IPASIBU IZMAINAS DAZADU BIEZINATAJU IETEKME

CHANGES OF MARSHMALLOW PROPERTIES DUE TO VARIOUS
THICKENERS

PKI 8. semestra studente Sintija Strode

Zinatniska darba vaditaja, docente, Dr.sc.ing. Solvita Kampuse

Abstract

There is a growing popularity in vegetarian and vegan lifestyle, therefore it is actually to make products with herbal
ingredients. According to the statistics 42.3 % of the Latvian population eat sweets several times a week. It is therefore
necessary to extend the range of sweets using only herbal ingredients. Consumers are accustomed to the fact that
marshmallow is rubberized and airy, but changing the type of thickener changes the properties of the candy, including
the structure. The aim of this research is to evaluate the changes of marshmallow properties by replacing gelatin with
herbal thickeners.

levads

Latvija tapat ka citviet pasaulé pieaug popularitate vegetarieSu un veganu dzivesveidam, kas liek
papildinat produktu klastu. Péc 2018. gada statistikas datiem 42.3 % Latvijas iedzivotaju saldumus
éd vairakas reizes nedéla. Tapéc ir japaplasSina saldumu klasts, izmantojot tikai augu valsts
izejvielas. Pateréetaji ir pieradusi pie ta, ka marSmelovi ir gumijoti un gaisigi, bet mainot biezinataju
veidu tiek izmaintts konfektes sastavs, ta rezultata mainas konfektes 1pasibas, tai skaita struktira.
Darba mérkis ir izvértét marSmelovu T1pasibu izmainas, aizstajot zelatinu ar augu valsts
biezinatajiem.

Metodika

Pétijuma objekts ir 30 marSmelovu paraugi, kuri gatavoti ar dazadiem biezinatajiem un dazadam to
koncentracijam. MarSmelovi ir gatavoti Latvijas Lauksaimniecibas universitates Partikas
Tehnologijas fakultates pilotrazotné. MarSmelovu paraugiem ir veikta tilpummasas, un struktdras
analizes. StruktUras analizi noteica ar TA.XT.Plus Texture Analysis Agar Kobe methode. Pielagojot
reZimus marSmelovu masai. Darba ka kontroles paraugs ir izmantots paraugs ar Zelatinu. Nosakot
struktdru, tika aprékinats, vai atSkiribas starp paraugiem ir batiskas pie p = 0.05.

Rezultati

No 30 paraugiem 3 paraugi bija uzradijusi lldzigus rezultatus kontroles paraugam. AtlikuSie paraugi
bija vai nu parak cieti vai parak miksti. Izmantojot zefira pektinu, ka art HM pektinu paraugi nespéja
saglabat savu struktdru. Ksantana un guaras sveku paraugi bija parak plastosi, jo salidzinot citu
pétnieku datus ar iegutajiem datiem, bija novérojamas receptiras izmainas. Vislidzigakos rezultatus
kontrolei ieguva agara paraugi. Butiskas konfekSu masas struktdras atSkiribas var izskaidrot ar to,
ka katram biezinatajam ir savs darbibas veids, pieméram, svekiem ir nepiecieSami kalcija joni un
agaram samazinats cukura daudzums.

Secinajumi

Starp marSmelovu paraugiem ar dazadiem biezinatajiem pastav batiskas struktiras atskiribas,
marsmelovu konfekSu gatavo$ana vislidzigakos rezultatus ar kontroli uzradija agara paraugi, bet
visatskirigakos — sveku un pektinu paraugi.

Veértéjot struktiru papildus ir nepiecieSams noteikt uzputojamibu, lai noskaidrotu vai biezinataji
sp€j noturét putas un vai tie neaizskavé putu veidoSanu. Agars kopa ar soju spé€j izveidot
marsmelovu masu, kas ir [idziga kontroles paraugam, tiem nav nepiecieSama papildus izejvielu
pievienoSana.
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B-KAROTINA EMULSIJAS IEGUVE UN KVALITATE

PRODUCTION AND QUALITY OF BETA-KAROTENE EMULSION

Mag. PZ 4.semestra studente Lelde Kulikovska

Zinatniska darba vaditaja, profesore, Dr.sc.ing. Ruta Galoburda

Abstract
The effect of antioxidant DL-alpha-tocopherol and ascorbyl palmitate was observed in B-carotene oil-in-glycerine
emulsion. During storage was determined B-carotene concentration, colour and pH changes. Emulsion quality was
evaluated.

levads

B-karotins ir dabigs lipidos SkistoSs pigments auglos un darzenos pieskirot dzeltenu, oranzu un sarkanu
toni. Tam piemit augsta provitamina A aktivitate un spécigas antioksidanta 1paSibas. B-karotins sastav
no konjugétas polinepiesatinatas oglidenrazu kédes, kas to padara |oti viegli paklaujamu autoksidacijai.
Ir izstradatas dazadas metodes, lai iegutu tdent SkistoSu (3-karotinu, kas parasti balstas uz B-korotina
dalinu izméra samazinadSanu lildz mikrometru vai nanometru diapazonam. Pétijuma tika izmantota
mehaniska metode — augstas bides maisitajs, kas ar intensivus spéku var sajaukt ellas un tdens fazes
veidojot stabilas eulsijas. lzmantojot antioksidantus DL-a-tokofrolu un askorbilpalmitatu, tiek kavéeta
brivo radikalu veidoSanas un autoksidacijas procesi. Glabajot paraugu 11 dienas tumsa istabas
temperatlra, izmantojot DL-a-tokoferolu B-karotina koncentracija samazinas par 1.33%.

Darba mérkis ir novértét antioksidantu ietekmi uz B-karotina emulsijas kvalitati.

Metodika

Pétijuma objekts ir B-karotina emulsija, kurai pievienots 0.30% (A1) un 0.50% (A2) DL-a-tokoferols ka
art 0.30% un 0.20% (A3) DL-a-tokoferols un askorbilpalmitats attiecigi. Paraugi glabati tumsa istabas
tempertdra. 1., 5. un 11. diena tika noteikta (3-karotina koncentracija, kréasa un pH.

Rezultati
Emulsijas glab3anas laika tika novérotas [-karotina koncentracijas izmainas. Glabajot paraugus 11
dienas, vislielakais B-karotina koncentracijas zudums (5.41%) tika novérots Al parauga, kura tika
pievienots vismazakais antioksidanta daudzums, tau vismazakais -karotina koncentracijas zudums
(1.33%) A3 parauga, kura tika pievienoti divi antioksidanti DL-a-tokoferols un askorbilpalmitats. Nosakot
krasu, tika aprékinats krasu lenkis jeb h, kas parada sarkanuma — dzeltenumu attiecibu, respektivi ir O
= sarkans un 90 = dzeltens. Vislielakais h pieaugums no 51.15 uz 56.19 jeb par 9.84% tika novérots
paraugam A1, bet vismazadkas izmainas A3. Nosakot B-karotina koncentraciju un krasu lenki,
visstabilakais paraugs ir A3. lemesls tam ir tas, ka starp DL-a-tokoferolu un askorbilpalmitatu pastav
sinergija. Askorbilpalmitas spéj regenerét DL-a tokoferolu uzlabojot ta antioksidanta Tpasibas. Parauga
A3 pH batiski nemainas, parauga A2 pH samazinas par 0.1, tacu parauga A1 pH samazinas par 0.4.
lespéjams, glabajot paraugu A1, kuram tika pievienots mazak antioksidanta, vairak veidojas brivas
taukskabes no saulespuku ellas, tadéjadi pazeminot pH.
Secinajumi
1. Vismazakas B-karotina koncentracijas un krasas izmainas novérojamas parauga A3, kura ka
antioksidanti tika izmantoti DL-a-tokoferols un askorbilpalmitats.
2. Glabasanas laika pH ieveérojami samazinas parauga A1, kura ir viszemaka antioksidanta
koncentréacija.
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EDINASANAS PAKALPOJUMA NODROSINASANAS IESPEJAS
TRANSPORTLIDZEKLOS

FACILITIES FOR PROVIDING CATERING SERVICES IN VEHICLES

EVU 6. semestra studente Sabine Anna Ziverte
Zinatniska darba vaditaja profesore, Dr.sc.ing. llze Beitane

Pieaugot cilveku labklajibai, arvien lielaks klUst pieprasijums péc tlrisma pakalpojumiem un augsta servisa
nodroSingjuma celojuma laika. Tas nozimé&, ka, patérétaji, izmantojot dazadus sabiedriskos
transportlidzeklus, vélas sanemt pilnu servisu, tai skaitd édinasanas pakalpojumus. |zvértéjot popularakos
sabiedriskos parvietoSanas transportlidzeklu veidus, édindSanas pakalpojumus var iedalit: édinasana
vilcienos, édinasana uz kugiem un édinasana lidmasinas [1]. EdinaSanas pakalpojuma nodro$inaSana
transportlidzeklos ir atkariga no dazadiem faktoriem, ka transportlidzekla veida, piegadataja, realizétas
logistikas u.c. Edinasanas pakalpojuma logistika transportlidzeklos batiski atSkiras no citu nozaru logistikas
nodroSinajumu: piegadatajs — noliktava — patérétajs [2]. Veidojot logistikas sistému édinaSanas pakalpojuma
nodrosSinasanai transportlidzeklos, ir janem véra dazadi faktori k& darbibas izmaksas, kvalitates vadiba,
sadarbibas partneru atsauciba/gataviba uz sadarbibu, elastigums darbibu nodro8inasana un konkurétspéja
globalaja tirga [2].

Analizeéjot zinatnisko literatiiru par édinasanas pakalpojuma nodrosinasanu atrgaitas vilcienos un lidmas$inas,
tika secinats, ka katra joma ir savi izaicinajumi.

Sodien strauji attistas atrgaitas dzelzcelu Iinijas, kuru uzdevums ir nodroSinat 1sa laika perioda pasaziera
parvietoSanu no punkta A Iidz punktam B, sniedzot atbilstoSu servisu. Lai nodroSinatu édinasanas
pakalpojumu, ir nepiecieSams veidot logistikas sistému, kur var izdalit ¢etrus galvenos posmus: produkta
piegadatajs, sadales centrs, apkalpo$anas stacija un vilciens, kur notiek pakalpojuma sniegSana (1.attéls).
Katram etapam ir bitiska nozime kvalitates nodroSinasana.
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Produktu piegédes sistéma

1. att. Produktu piegades shéma atrgaitas vilciena [3]

Savukart veidojot lidmaSinas pasazieru édienkartes, tiek nemti véra dazadi faktori, jo ar édinasanas
pakalpojumu ir janodrosina dazadi klienti ar atSkirigiem &Sanas paradumiem, klientam nav izvéles iespéjas
iegadaties édienu citur. Lidz ar to édienos netiek ieklautas tadas garSvielas ka Cili, sinepes un koriandrs,
édienam netiek pievienoti sipoli, jo izsauc sliktu elpu péc maltites, Skiedrvielam bagati darzeni, jo izsauc
flatulenci. Maltite tiek veidota no olbaltumvielam (vista, steiks vai zivs), nedaudz zalie salati (bez sipoliem,
vairak tomati un gurki, mazak salatlapas), nedaudz kartupeli un deserts (cepums/kacina vai pudin$) [1].

Pamatojoties uz literatiras atzinam, tiks veikts pétijums par édinaSanas pakalpojumu nodrosinasanu
AirBaltic lidojumos, izvértéjot optimizacijas iespéjas.
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