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PETIJUMA AKTUALIT ATE

Cilveki aizvien vaigk apziras, cik svaigi ir ripéties par savu vesél, lietojot
veseigu partiku, lidz ar to pieaug vajatlza Ec jauniem vesajiem produktiem.
Viens no risigjumiem ir bagtinat iecientos produktus ar biofgski aktvajam
vielam.

Nozimiga fartikas produktu grupa ir kvieSu miltu izatiajumi, no kuriem
cilveki vislabpiatak izvelas kikas, kksus, cepumus, u.c. Latwividgji uz vienu
majsaimniedbas locekli 2010. gad miltu konditorejas izstdajumu patrins
sasniedza 10,43 kg (LR Ceiifis statistikas frvalde, 2011). Kksi un cepumi ir
visizplafitakie miltu konditorejas izsidajumi ar augstu enggtisko \ertibu. To
gatavoSanai galvenaik izmanto augaka labuma kvieSu miltus, taukvielas un
cukuru. Pievienojot arkfedrvieim bagditas sagivdaas, tiek paaugstita produkta
uztunertiba. Ziratnieki pasauw ir veikusi daudzus gijumus par kvieSu miltu
izstradajumu bagtinaSanas iespam ar gklam, audiem, dirzegiem u.tml. Latvijas
Lauksaimnietbas universiite ir veikti vairaki nozmigi petijumi par augdika
labuma kvieSu miltu maizes uztérntibas paaugsti$anu ar deadam augu valsts
izcelsmes sastddam un produktiem —auzu un Rd miltiem, biolgsiski
aktivetiem graudiem, auzu hidrolita frakcigm, kalgtam ogu spiedpaligdm un
tritikales miltiem. T vartu bat ad viena no iesgjam, ki paaugstiat kéksu un
cepumu uzturgrtibu.

Viens no mazk petitiem augu valsts produktiem ir topinaand (Helianthus
tuberosusL.). Daudzi ziatnieki ir atkjusi, ka tas labsligi ietekne zarnu trakta
darlibu, stimugjot labweligo bakeriju vairoSanos. Topinantiou iesaka regati
lietot nornala holesteina fmepa nodroSiaSanai, redzes uzlaboSanai, stresa
izraigto seku noerSanai, da@u slimbu profilaksei (zarnu audg, aknu slimbas,
liekais svars, osteoporoze) un lietatdfekivu lidzekli pret aterosklerozi, podagru,
artritu, nierakmeiem, mazasiibu, piena sekcijas veiciraSanai un gremoSanas
organu darlibas uzlaboSanai. Latgij topinamiari ir izplatiti augi, ta&u to
izmantoSana gtika ir nieaga. To vagtu izskaidrot ar inforricijas ttikumu par
topinamhira sastvu unipasbam, & pagatavoSanas iegpm un lietoSanu ikdienas
edienkart.

Topinamhirus izkalgjot, iegist sausu pulverveida produktu, kugamiskais
sasivs ir fidZigs svaigiem topinaniipa bumbliem. Tas satur minahvielas,
vitaminus, olbaltumvielas, k¥edrvielas un vaik ka 50%, no sausnas, ifol .
Pulveri no kakta topinamiara bumbliem ir ertak uzglatat un vieghk izmantot
tehnolgiskajos procesos. To var iailgak uzglatat. Dalgja kvieSu miltu
aizvietoSana ar kalta topinamiara pulveri miltu konditorejas izgidajumos —
kéksos un cepumos - ir viena no iggm paaugstist miltu konditorejas
izstradajumu uztunértibu.

Miltu konditorejas izs&dajumu bagtinaSana ar kadta topinamiara pulveri ir
maz (&tita. Infornicija par @tijjuma rezulitiem bitu noamiga razaijiem, uzgkot
miltu konditorejas izs&dajumu ar topinamira pulveri razoSanu.



Promocijas darbaktualit ate.

Ar katru gadu cilgkiem pieaug saslim#ta ar daZdam slintbam, kuam par
iemeslu ir nepietiekamaki@drvielu, vitaninu un mineglvielu umemsana. Viena
no iesgjam profilaktiski Mipeties par vesd@bu ir uztud lietot produktus ar
paaugstiatu iedrvielu, vitaninu un mineglvielu saturu.

Topinamhirs (Helianthus tuberosu4.) ir badgits ar &iedrviem un to var
izmantot &iedrvielu satura paaugsii¥anai citos produktos.

Pievienojot to vaia parstrades produktus miltu konditorejas izgtijumiem
var iegit Siedrviebm bagtus mrtikas produktus, kasutu lieliska alternava
klasiskajiem 8da veida miltu konditorejas izgtiajumiem.

Promocijas darbaipotéze — miltu konditorejas izsidajumiem, kas bagjinati
ar kal€ta topinamlara pulveri, maias sensas ipa3bas un fizikli kimiskie
raditaji, 17dz ar to samazis produkta enggtiska vertiba un paaugstiis
uztunértiba.

Petijuma objekts — kal€ta topinamiara (Helianthus tuberosuk.) pulveris, ar
kalteta topinamiara pulveri bagtinatu keksu, smilSu un medus cepumdakias un
gatavie izstrdajumi.

Lai pieraditu darba hipaizi, promocijas darbanerkis bija petit dazdu ar
kalteta topinamiara pulveri bagtinatu miltu konditorejas izsidajumu kvalitti
raksturojoSagpasdbas.

Darba ngrka sasniegSanai izvitzSadi uzdevumi:

e analizt kalttta topinamiora pulvera fizilli kimiskos un mikrobiolgiskos
raditajus;

e pétit ar kalEta topinamiara pulveri bagtinato miltu konditorejas izsidajumu
miklas kvalitites aditajus;

e novertet keksu un cepumu ar kata topinamlara pulveri sensas ipa3bas un
noteikt tiem pievienojamkaltéta topinamhira pulvera daudzumu;

e noteikt ar kakta topinamlaru pulveri bagtinato keksu un cepumu fizii
Kimiskos &ditajus un to izmajas uzglabSanas laik;

e noteikt un analigt iedrvielu saturu un to mondirus kaltta topinambra
pulvei un miltu konditorejas izstdajumos ar kakita topinamiara pulveri;

o aprkinat keksu un cepumu ar kata topinamlara pulveri uzturertibu;

o aprkinat keksu un cepumu ar kata topinamlara pulveri izmaksas;

e ar hierarhijas alternatu anaizes metodi nartét eksperimeriio paraugu
konkufetsgEju ar tirgn esoSajiemitizigiem miltu konditorejas izstdajumiem.

Promocijas darba hipetti pierada ar §dam tezem:

e kalteta topinamlara pulveris, satizinot to ar augska labuma kvieSu miltiem,
satur paaugstiitu iedrvielu, vitaminu un mineilvielu daudzumu.

e aizvietojot d&ji kvieSu miltus ar kafita topinamiara pulveri, maias kvieSu
miklas kvalitatvasipa3bas.



e jauno miltu konditorejas izstdajumu patikSanas paki batiski ietekne
pievienotais kaftta topinamliira pulvera daudzums.

e pievienojot kalgta topinamiira pulveri miltu konditorejas izgtajumiem,
izmairas to fizikali kimiskie ditaji, buatiski pieaug Eiedrvielu saturs,
samazifs to enegétiska vertiba un paaugstiis to uzturertiba.

e Kkalteta topinamiara pulvera pievienoSana izmaina miltu konditorejas
izstradajumu izmaksas, neietelgot to konkugtsyeju.

Petijumanovitate un zinatniskais noamigums.

1. |Ir pieradita ddgja kvieSu miltu aizvietoSana ar k&l topinamiara pulveri,
gatavojot kksu, smilSu un medus cepumus (iesniegts pieteikitRnsatentam
Kéeksu ar topinamiara pulveri razoSanas pgmiens.

2. Ir izpétitas kalgta topinamiira pulvera tehnolgiskas ipadbas un ar kaita
topinamtiira pulveri gatavoto mklu reolgsiskasipagbas.

3. Ir noteikts kaléta topinamlaira pulvef un [Etitajos miltu konditorejas
izstradajumos %iedrvielu saturs un analits &iedrvielu monoraru sasivs un
daudzums.

4. Ir izverteta kaleta topinamiora pulvera ietekme uz éksu un cepumu
sensoragmipadbam un uzturertibu.

Promocijas darbtautsaimnieciska noamiba.

1. legutie topinamlora pulvera un miltu konditorejas izatigjumu ar
topinamhiira pulverikimiska sasiva dati papildina Latvijasgotikas produktu
sasiva datulazi (www.partikasdb.lv/partikas-sastava-datubazeffzubazi/)

2. lzpetitie keksi un cepumi ar kata topinamiara pulveri paver iesjas
partikas produktu razajam izmantot ptijuma rezulitus jaunu produktu
razoSanas uzkSanai un palielina pattaja iesgEjas ieddaties miltu
konditorejas izsfidajumus ar paaugstitu uztunértibu.

3. Petijuma rezuliti veicinas jaunas, netradicialas kultiras — topinamira —
audzSanu, idgjadi nodrosSinot prtikas produktu razoSanasg@mumus ar So
izejvielu.

ZIN ATNISK A DARBA APROBACIJA

Par rezultatiem zipots divpadsmit starptautiskag ziratniskags, ziratniski
praktiskajis konferengs un kongresos Latdij Lietuva, Igaunip, Irija, Griekija,
Krievija, Svei@ un ltlija, tris semidros Latvia un tis Starptautiskap partikas
izstades ,Riga Food 2009, 2010, 2011

1. Gedrovica I., Karklinpa D. (2012) Qualitative composition of dietary &bin
pastry products with Jerusalem artichok¢éel{anthus tuberosus.) powder.
5th International Dietary Fibre Conference, Rontajja, 7.—9. maijs, §tenda
referats / poster presentation



. Gedrovica I., Karklipa D. (2012) Structure-mechanical properties ofrgast
dough and products with Jerusalem artichoktelianthus tuberosud..)
powder. 6th International Symposium on Food Rheplmgd Structure, he,
Sveice, 10.—13. apis, (stenda refeits / poster presentation).

. Teaposuma M., Kapxnuus 1. (2011) @HcopHas OlEHKa IPSIHUKOB C BHICOKUM
Coiep)KaHMEM HEKpaxMalbHBIX MonucaxapuaoB. Starptautisk zinatniski—
praktisia konference TonunamOGyp - MHOTO(YHKIIMOHAJIbHAS
6uorexHosornueckass kyiabrypa XX| Beka’, Maskava, Krievija, 23.-26.
novembris(mutiskais refefts / oral presentation).

. Karklipa D., Gedrovica |. (2011) Topinamira (Helianthus tuberosud..)
daudzfunkcioala noZme tautsaimniaba. Apvienotais Pasaules latvieSu
zinatnieku 1l kongress un Letonikas IV kongress ,#lime, sabiedba un
naciorila identitaite”, Jelgava, Latvija, 25. oktobrigstenda refefts / poster
presentation).

. Gedrovica I., Karklina D. (2011) Vitamins Band B amount changes in cakes
where Jerusalem artichoke powder added. 6.staigkauinatniska konference
.Students on their Way to Science”, Jelgava, LatvR7. maijs,(mutiskais
referats / oral presentation).

. Gedrovica |., Karklina D., Fras A., Jablonka O., Boros D. (2011) The-Non
starch polysaccharides quantity changes in pasiguets where Jerusalem
artichoke Helianthus tuberosud..) added. 11th International Congress on
Engineering and Food ,Food Process Engineering i@hanging World”,
Aténas, Grigija, 22. — 26. maijg(stenda refetts / poster presentation).

. Gedrovica |., Karklina D. (2011) Influence of Jerusalem artichoke powater
dough rheological properties, 6th Baltic ConfererefeFood Science and
Technology FOODBALT 2011 “Innovations for food soie and production”,
Jelgava, Latvija, 5.—6. maijénutiskais refefts / oral presentation).

. Gedrovica |., Karklipa D. (2010) Evaluation of texture parameters oftrgas
products where added Jerusalem articholkgeliénthus tuberosusL.).
5th Baltic Conference of Food Science and Technole@ODBALT 2010
.Globalization and Individualization in Food Consption: New Challenges
for Science and Production”, Tallinn University dfechnology, Tallina,
Igaunija, 29.-30. oktobrisir(utiskais refefts / oral presentation

. Gedrovica |., Karklina D. (2010) Jerusalem artichokidefianthus tuberosus
L.) for healthy Latvian food. 5. Starptautiskinatniska konference ,Students
on their Way to Science”, Jelgava, Latvija, 28. jgs)y@mutiskais refetts / oral
presentatioi

10.Gedrovica |., Karklina D., Straurtie E. (2010) Sensory and instrumental

evaluation of cakes with Jerusalem artichdKelianthus tuberosuk.) powder.
16. Starptautisk zinatniska konference ,Research for Rural Development
2010", Jelgava, Latvija, 20. maijsn(tiskais refefts / oral presentation

11.Gedrovica ., Karklipa D. (2010) Cake with Jerusalem Artichokée(janthus

tuberosud.) Powder — New Healthier Product Chance for LatvConsumers.
International Scientific Conference ,Functional Ho®010” — ,Dietary
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Optimisation of Gut Function and the Microbiota”pika, Irija, 9.—11. marts,
(stenda refetts / poster presentation

12.Gedrovica I., Karklipa, D. (2009) Characteristics of cakes enriched with
Jerusalem artichoke powder. 4th Baltic Conferen€eFood Science and
Technology FOODBALT- 2009, Kaunas University of faology, Kawa
Lietuva, 12.-13. maijsnfutiskais refefts / oral presentatiopm.

13.Gedrovica I., Karklipa D. (2011) ,Topinamiru (Helianthus tuberosug..)
ietekme uz Eksu uztureértibu”. 16. Starptautigk izstide ,RigaFood 2011”,
zinatniski praktiskais semirs “Petniedba un ino¥cijas prtikas nozag.
Gar3ga zinatne nusu vesabai’, Riga, Latvija, 9. septembrisimutiskais
referats / oral presentation).

14.Gedrovica |., Karklipa D. (2011) ,Topinamiiru (Helianthus tuberosus..)
ietekme uz &ksu uzturertibu”. 16. Starptautisk izstade ,RigaFood 2011",
kopgjais LLU stends ,Inoucija Partikai”, Riga Latvija, 7.-10.septembris,
(stenda refefts / poster presentation).

15.Gedrovica 1., Karklina D. (2011) Topinamiva (Helianthus tuberosus.)
uztunertiba un plaSais pielietojums uziuiSIA ,Latvijas Lauku konsuiiciju
un izglittbas centra” Jelgavas ndda organiztais ziratniski praktiskais
semirars ,ldejas un ieteikumi @zepu audztajiem”, Jelgava, Latvija, 22.
februaris, (mutiskais refefts / oral presentation).

16.Karklipa D., Gedrovica I. (2010) Rtijumi par topinambru Latvijas
Lauksaimnietbas universittes Rrtikas Tehnolgdijas fakul&te. Starptautiskais
zinatniski praktiskais semars ,Topinamhirs. Helianthus tuberosusL.
Jerusalem artichoke”, 1Ba, Latvija, 9. septembrigmutiskais refeits / oral
presentation).

17.Gedrovica ., Karklina D. (2010) Jerusalem artichokeHelianthus
tuberosud..) in Latvian food. 15. starptautidkizstade ,RigaFood 2010,
kopgjais LLU stends ,Inogcija Fartikai”, Riga Latvija, Rga, 8.-11.septembris,
(stenda refefts / poster presentation).

18.Gedrovica |., Karklina D. (2010) Topinamiya izmantoSana konditorejas
izstradajumu gatavoSan 15. starptautigkizstide ,RigaFood 2010", zigtniski
praktiskais semirs “Petniedba un ino¥cijas fartikas nozag”, Riga, Latvija,
10. septembrigmutiskais refetts / oral presentation).

19.Gedrovica 1., Karklina D. (2009) Characteristics of cakes enriched with
Jerusalem artichoke powder. 14. starptaatigktide ,RigaFood 2009”, Rja,
Latvija, 9.-12.septembrigstenda refefts / poster presentation).

Petijumu rezultati apkopoti un publicéti recenzjamos ziatniskos
izdevumos, k af ir iesniegts LR patents:

1. Gedrovica I., Karklina D., Fras A., Jablonka O., Boros D. (2011) The-non
starch polysaccharides quantity changes in pasiguets where Jerusalem
artichoke Helianthus tuberosud..) added.Procedia Food SciengeVol.1,

p. 1638-1644 [tieSsaiste] pieejams:
www.sciencedirect.com/science/article/pii/S2211601002434
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2. Teaposuua U., Kapxiuns . (2011) @HcopHas OLEHKA MPSHAKOB C BEICOKUM
cojep>kaHueM HeKpaxMalbHBIX MojucaxapuaoB. Marepuainbl MexyHapoIHOH
HayYHO—TIPAKTUIECKON KOH(pEpeHINH ,, TommHaMOyp — MHOTO()YHKITHOHATTbHAS
ounoTexHoorndeckass Kyiastypa XX| Beka”, Mocksa, 23—-26H0s0pst 2011r.,
Mockea: CoBpeMeHHas r'yMaHUTapHas akagemusi, €. 110-112.

3. Gedrovica l., Karklina D., Fras A., Jablonka O., Boros D. (2011) The-non
starch polysaccharides quantity changes in pasiguets where Jerusalem
artichoke Helianthus tuberosud..) added. 14 International Congress on
Engineering and Food (ICEF11), Food Process Engimgeen a Changing
World Congress Proceedings, ¢Aas, Grigija, CD formata un publicta
izdevuns - Vol. I, p. 2149-2150.

4. Gedrovica |., Karklina D. (2011) Influence of Jerusalem artichoke powater
dough rheological properties. 6. Baltijas konfeeenBartikas Ziratné un
Tehnolgijas FOODBALT 2011 “Innovations for food science amdduction”
rakstu kajums, Jelgava, Latvija, LLU, 7.—12. Ipp.

5. Gedrovica I, Karklina D., Straumie E. (2010) Sensory and qualitative
(hardness and colour) evaluation of cakes withs#em artichokeHelianthus
tuberosud..) powder. 16.starptautidk ziratniskas konferences rakstuduoms
.Research for Rural Development 2010”, JelgavayiiatLLU, 138.—144. Ipp.

6. Gedrovica l., Karklina D. (2009) Characteristics of cakes enriched with
Jerusalem artichoke powder. Food Chemistry and @anTechnology ,
Nr.3 (52), Kaunas, Lithuania, p. 50 — 55.

LR patents

7. LR patenta pieteikums Nr. P-12-12 ar pridggs datumu 19.01.12.
Gedrovica I., Karklina D. (2012) Kksu ar topinamira pulveri razoSanas
papémiens.

MATERI ALI UN METODES

Petijuma laiks un vieta

e Petijumi veikti laika posm no 2008.1dz 2012. gadam:

e LLU Partikas tehnolgijas katedras #tikas produktu an@tu, lepakojuma
materilu ipaSbu izpEtes, Mikrobiol@ijas ziratniskap, PFartikas produktu
sensofs nowErteSanas laboratofig; Kimijas katedras Dabas vielkimijas
zinatniskap, Agronomisko anafu ziratniska laboratorifs;

e LU Biologijas instifita DAavnieku bidimijas un fiziolgijas laboratori,;

e SIA ,BioLab Latvia” testSanas laborato#j

e Polijas Augu AudzSanas un Aklimatacijas institita Augu matedla
Kvalitates NowrteSanas laboratoéij

e lzstaZu ,RigaFood 2009” (2009., 9.-12.septembrizgd} un ,RigaFood 2010”
(2010., 8.-11.septembris,igd) laikh veikta apmektaju aptauja par dksu,
smilSu un medus cepumu, lasigatu ar kalEta topinamiara pulveri, #rtejumu
un ies@jamo piedvajumu viegja tirga.
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Petijuma izmantotie materiali

Miltu konditorejas izs&dajumu izejvielas: kalta topinamlara pulveris
(SIA ,Herbe”), augstka labuma kvieSu milti, cukurs, sausaigjpiens, olu
pulveris, dzeramaigidens, kukulizas éla, cepamais pulveris, vaima cukurs,
kakao pulveris, bamu bieze@a koncentits, moka koncenits, citronu un ruma
konditorejas esences, salgjkima sviests, svaigas vistu olas, medus, dzesuoda.

Paraugu sagatavoSana

Eksperimentos giits kaleta topinamiora pulveris (TP), augaita labuma
kvieSu milti (KvM) un abu izejvielu maigimi, kuros augaka labuma kvieSu
miltus aizvietoja ar topinantiba pulveri 10%, 20%, 30%, 40% un 50% &pamo
kopgja miltu daudzuma. No majsmiem pagatavoti dksi, smilsu un medus
cepumi gc klasiskis So izstidajumu gatavoSanas recems Ka kontroles
paraugus izmantoja miltu konditorejas iadjumus no augska labuma kvieSu
miltiem ar pievienatm recepiira paredztajam sasivdaam tada pa% apjons.

Petijuma noteiktie raditaji un lietot as metodes

Promocijas darb noteiktie topinamira pulvera, kvieSu miltu un miltu
konditorejas izstidajumu miklu un gatavo izstidajumu fizikali kimiskie mditaji
un to noteikSanas metodes apkopotas 1.abul

1. tabula /Table 1
TP un keksu, smilSu un medus cepumu ar TPaditaju noteikSanas metodes /
Determination methods of JAP and cakes, butter amshey biscuits with JAP

N. p.k./ Raditaji / Metode, standarts vai ieldrta /
No Indices Method, standard or device used
1. Mitrums /Moisture,% ISO 6496:1999
5 Krasa /Colour CIE L* a* b* krasu sistma /

CIE L* a* b* colour system
3. pH LVS ISO 1132:2001
4 Udens aktivilte / ISO 21807:2004
Water activity a,

Olbaltumvielas / Kjeldala metode Kjeldahl method,

5. Proteins.a 100 gl ASN 3108; ASN 3112; AACC 46-
9 20; LVS EN 1S05983-1:2005
. . Soksleta metodeSoxhlet method,
6. Tauki /Fats,g 100 ¢ AOAC 2003.06; ASN 3414
7 Kopgjas ditiskas &iedrvielas /| Upsalas metodeUppsala method,
' Total dietary fiberg 100 g AOAC 994.13, AACC 32—25
. Inulins /Inulin, g 100 gl AOAC 999.03, AACC 32.32
9. Cukuri /Sugarsg 100 ¢" AACC 80-04
10. Aminosiébes / AOAC 994.12

Amino acidsg 100 ¢
10




1.tabulas turpijums /Table 1 continued

Taukskibju saturs / Gazes—gidryma hromatodgifija /
11. Fatty acids content Gas—hquuj chromatography
(Aldai et al., 2006)
Tiamins, B, /
12, Thiaminmg 100" AOAC 986.27
Riboflavins, B/
13. Riboflavinmg 100" AOAC 970.65
14. Mg, mg 100 g LVS EN ISO 6869: 2002
15. K, mg 100 g LVS EN ISO 6869: 2002
16. P, mg 100§ ISO 6491: 1998
17. Ca, mg 1009 ISO 6490/2: 1983
18. Fe, mg 1004 LVS EN ISO 6869: 2002
19. The(?i?lﬁz\rizlds (I)Zuatlégrr?qsg,/kg'l Svara metodéScale method
Gaisto3o aroitu veidojoso Gazes hromotogifija /
20. vielu savienojumirP/ Gas chomatography
Volatile compounds of JAP (Dickes G. J., 1979)

Mitruma satura, ci@bas un mikrobiolgisko raditaju izmaipu nowrtgjumam
uzglataSanas laik ieKlauti paraugi, kuros 10%, 30% un 50% kvieSu miltvagtoti
ar topinamiara pulveri. Paraugus andlja to izcepSanas digrun 7., 14., 21. un
28. uzglahSanas dien Miltu konditorejas izsfidajumus iepakoja poliprogiha
(PP) pkves maisjos un uzglafja telpas gaisa tempeifigd +18t5°C ar gaisa
mitrumu <75%. UzglaiBanai parediie izstadajumi neatrads saska ar
produktiem un vieim ar specifisku aro#tu.

Raugu &inu un pedjumu skaita noteikSana visiem anatgiem paraugiem
veikta saskaa ar LVS ISO 21257-2:2008 deftikas un davnieku batbas
mikrobiologija. Horizontla metode raugaesiSu un pajumsenisu skaitSanai”.

Izejvielu maigjumu tehnolgisko ipa3bu anaizem izmantota iekrta
+,MIXOLAB"” (,Chopin Technologies”, Francija). Visi @rjumi veikti ar iekartas
-MIXOLAB” standartprotokolu ,Chopin+” (ICC-StandardMethod Nr. 173,
2006). Mklas reolgisko ipadbu izgetei izmantots strukiras analizators ,TA.XT
plus TEXTURE ANALYSER”.

Eksperimeritio paraugu sensas ipadbas iz@értetas ar
garSas + smarzas + strikds profiESanas metodi @vteSara piedaijas apnaciti
19-24 \ertétaji) un hedonisko skalu (paraugEsesara piedatjas 50 \Ertetaji).

Ar hierarhijas alternafu anaizes metodi nairtéta jauno izs@dajumu
konkufetspgja un saildzinata ar alternavam — tirga esoSiemitlzigiem produktiem.

Datu matematiskai apstradei lietotas programmaSPSS 14.0 for Windows
Microsoft Excel for Windows 7.0leditajiem rezulitiem apegkinata videja
aritmetiska vertiba un standartnovirze. Datu interpicdjiai izmantota vienfaktora
un daudzfaktoru dispersijas afz@ (ANOVA). Sakaibu cieSums starp

11



noteiktajiem #ditajiem noteikts ar kor@tijas anatkzi. Sensar vertejuma rezuliti
anali#ti ar statistiskgm meto@m: divfaktoru dispersijas anal, Tjukija,
Fridmena testu un t—testu (Castura J. C., Findaly, 2006).

PETIJUMA REZULT ATI UN DISKUSIJA
1. Topinambira pulvera kvalit ates raditaju izpéte

Eksperimer#li noteiktais topinambra pulvera un augaita labuma kvieSu
miltu kimiskais sagws at€lots 2. tabud.

2. tabula /Table 2
Topinambiira pulvera un kvieSu miltu kimiskie raditaji /
Chemical parameters of Jerusalem artichoke powdadavheat flour

Kimiskie raditaji / TP ,Herbe” / KvieSu milti /
Chemical parameters JAP ,Herbe’ Wheat flour

Sausna Dry matter,%

Tai skaifi / Of which: 96.00:1.92 88.62.58
Olbaltumvielas Proteins,g 100 g* 6.26+0.19 10.30.31
Tauki /Fats,g 100 ¢ 0.33t0.01 1.10.03
Cukuri /Sugarsg 100 ¢' 11.09:0.33 2.60.04
Kopgjas ditiskas iedrvielas,
iznemot inutnu / Total dietary fibre, 14.05:0.42 2.40.07
except inuling 100 g~
Inulins /Inulin, g 100 ¢ 58.9G:1.76 0.80.02
Vitamini / Vitamins mg 100 g:

e Tiamins, B1 / Thiamine 1.71+0.03 0.13t0.01
¢ Riboflavins, B2 /Riboflavin 0.3#0.007 0.08t0.01
Mineralvielas /Minerals,g 100 g 2.370.07 0.4£0.01

Tai skaifi / Of which:

e Mg, mg 100 ¢ 70.00:1.40 30.00:0.60
e K, mg100 ¢ 189040 149+3

e P,mg1009g 280.0t5.6 100.5:2.1
e Ca,mg100( 120.0:2.4 21.0:0.4

e Fe,mg1009 6.83:0.14 1.65:0.03

legitie rezuliti parada, ka topinamira pulvera un augska labuma kvieSu
miltu kimiskais sadws ir biatiski atkirigs (p<0,05). Topinamiva pulverim ir
zeniks mitruma, olbaltumvielu un tauku satursigainagjuma ar augstka labuma
kvieSu miltiem, bet augsits iedrvielu, cukuru, vitammu un mineglvielu
daudzums.
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Pasiv bitiskas atgirtbas starp augsita labuma kvieSu miltu parauguasu un
topinamtira pulvera paraugu #su (p<0,05), kur viskragas at&iribas ir kasu
komponentes L* &rtibai.
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8

5 2000 13.13 14.58
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- -20.00-

OKW /WF  BTP/JAP, Herbe

1.att. . KvieSu miltu un topinambiira pulvera kr asas intensitite
Fig. 1 Colour intensity in Jerusalem artichoke powdand in wheat flour

Analizgjot topinamhira pulvera, augska labuma kvieSu miltu un abu izejvielu
maigjumu mikrobiolgisko kvalitti, tika konstagta raugu un p&umu klatbitne,
tau to skaits nefrsniedz pi¢aujanis normas. Salzinot ar augaka labuma
kvieSu miltiem, topinamira pulvera un kvieSu miltu majsmos raugu un
pekjumu skaits samazis, palielinoties pievienat topinambira pulvera
daudzumam Cie$a negata lingira koreficija (r = -0,923; R = 0,8519) paaw
starp topinamira pulvera daudzumu un ppimu skaitu Topinamhira pulvera
gaistoSo aro@tu veidojoSo vielu sasta atrasi benzoskbe (5,8%) un
kaprilskabei (0,7%) var nokt raugu un pe€jumu augSanu.

No petijuma izriet, ka topinamiya pulveri var izmantot dadu izstadajumu
bagitinaSanai, idgjadi paaugstinot tajos vitaimu, mineélvielu un kiedrvielu
saturu, bet irgnosakai ietekme uz rklas kvalifti.

2. Topinambiira pulvera ietekme uz miltu maigjumu
tehnologiskajam ipadbam un miltu konditorejas izstradajumu
miklas reologiskasipadbas
Topinambara pulvera, topinanira pulvera un augska labuma kvieSu miltu

maigjumu tehnolgiskas ipasbas, tika ptitas ar ,MIXOLAB?"” iekartu un ieditie
dati ir redzami 2. adta.
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1. posms / | 2.posms/ 1 3.posms/ | 4. posms / 5. posms /
Stage 1 ' Stage 2 3 Stage 3 Stage 4 Stage 5
Speks / Torgue, N : s .
A KvM /WE ! ! Temperatara /

Femperature,°C

s i
IKvM / WF, 90 %+ TP / J4P, 10 % r
1 ~ ~ 1

KvM/ I7F, 80 %+ TP / JAF, 20 %.
1 B
ARM / R, 70 % + TP /JUP, 30%-
! ~ -
KM /IVF, 60 % + TM/ JAP, 40% "
: S
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Laiks / Time, min

2.att. KvieSu miltu maigjumu ar topinambara pulveri tehnologisko ipadbu
raksturojums, lietojot MIXOLAB
Fig. 2 Characterization of technological properties wheat flour mixture with

Jerusalem artichoke powder by MIXOLAB
Pieames /CommentsStandariknes pieci posmi: 1. —iklas iemciSana, 2. — lipdl stipiba,
3. — mklas elagba, 4. — amilzes aktivifite, 5. — cietes retrogracija /
Five stages of standard curve: 1. — dough formatiore, 2. — gluten strength, 3. — dough elasticity,
4. — amylase activity, 5. — starch retrogradation

Rezulati rada, ka, aizvietojot augi#ta labuma kvieSu miltu da ar
topinamiira pulveri, & daudzumam ir itiska ietekme uz majsimu
tehnolgsiskajgm 1pa%bam: pagarias niklas iemciSanas laiks un Ttklas
atshbinaSanas ilgums, samazs mklas elagba un nmiklas notutba pret
metanisku iedarfbu. Rtijjuma dati liecina, ka aizvietojot 10%dkz 20% kvieSu
miltus ar topinambra pulveri, maiguma tehnolgiskas ipaSbas praktiski ir
lidzigas augska labuma kvieSu miltu tehnaltskajam ipadbam. Lielakas
izmaias ir \Erojamas, ja topinansa pulvera koncericiju palielina idz 30%.
Aizvietojot 40% un vaik kvieSu miltu ar topinamiya pulveri, viendaiga mkla
neveidojas un fklas gatavoSanas ldikdisulfidsaites tiek sarautas unikias
strukfira izjaukta. Mklas gatavoSana tikai no topinafina pulvera ir neiesgiama.
Aizvietojot ddgji augstika labuma kvieSu miltus ar topinama pulveri,
maigjumu tehnolgiskas ipasbas Mitiski samazifs (p<0,05). Miltu maigumos
samazias kvieSu miltos esoS3ais lipkdaudzums, kas nodrosSinakias strukiiru,
un paaugstiis iedrvielu saturs. Topinanaba pulveris nesatur lipekli veidojoSas
olbaltumvielas.
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3. att. Korelacija starp kaltéta topinambira pulvera daudzumu miltu maisjumos
un miklas stingribu (keksu — A, smilSu cepumu —B, medus cepumu — C)
Fig. 3 Correlation between concentration of Jerusat artichoke powder and dough
toughness (cakes — A, butter biscuits —B, honegtits — C)

Eksperimer#lo paraugu rtklas stingtba \ertéta ar strukdras analizatoru.
Miklas stingtbu hitiski ietekn® pievienotais topinamiva pulvera daudzums
(3.atels, A, B, C). Starp nklas stingtbu un pieviendt topinamtira pulvera
daudzumu, pasv lineara negawa koreficija (keksiem r =—0,936, B = 0,8766;
smildu cepumiem r =0,906, B = 0,8205; medus cepumiem r =0,928,
R? = 0,8603), kas nada, ka riklas stingthba samazifs palielinoties maifuma
topinamtira pulvera daudzumam.

3. Topinambiira pulvera ietekme uz miltu konditorejas
izstradajumu sensorapm ipagbam

Piedivajot pa€rétajam jaunus prtikas produktus, biezi vien ik§oSa nomme ir
to sensoram 1ipadbam. Tapec keksiem, smilSu un medus cepumiem ar
topinamlaira pulveri un kontroles paraugiem ro¢tas sensas ipaibas. Sensoro
petjumu rezulsti var bit par pamatu miltu aizvietoSanas ar topinamabpulveri
maksinala daudzuma noteikSanai, kast akceptjama patretajiem.

Keksu sensoroipadbu \ertgjums bija salzinoSi augsts (4.a&ts), viengi
sensof ipasba garSa pec ekspertu &rtejuma bija noerteta zemu un ekspertu
ieteikums bija to uzlabot, kas tika iz@tar ar daZdiem garSas un smarzas
bagitinatajiem — vaniina cukuru, bainu biezeni, mokas konceditn, kakao
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pulveri, citronu un ruma esefia Keksi, kuros aizgtais auggika labuma kvieSu
miltu daudzums ar topinamba pulveri neprsniedza 30%, s@ma augstu kago
sensorapasbu noertgjumu.

Argjais izskats* /
Appearance *

-

Garsal. . ”

.. Garoza /
Taste

¢ Crust

Aromats /%

. A Porairba, nikstums
Aroma ~

- Porosity, softness

~r”
Strukira, mkétuma cigba /
Texture, crumb hardness
—>—Kontrole / Control TP /JAP, 10 % TP /JAP, 20 %
TP/JAP,30¢ —O- TP/JAP,409 —¥—TP/JAP,50¢

4. att. Keksu ar topinambiira pulveri sensoroipadbu intensitates staru diagramma
Fig. 4 Star diagram of the intensity of sensory p@rties of cakes with Jerusalem

artichoke powder
* Keksu kiasa, forma, apjomsColour, shape and volume of cakes

SmilSu cepumu gatavoZanmaksinalais augstka labuma kvieSu miltu
aizsijamais daudzums ar topinammh pulveri litu 30%. SmilSu cepumi ir
pietiekami trausli, ieg@st labu garSu ar péamu topinambra Ecgarsu, aroata un
krasas intensitte ir optinila un cepuma forma veidojas pgmama.

Medus cepumu gatavoSanoptimalais augstka labuma kvieSu miltu
aizsijamais daudzums ar topinatmh pulveri litu 30%. Medus cepumirgjais
izskats pc formas, apjoma, garozas uradas ir pieviltggs, smarza ir p#tama,
strukfira nav @rak cieta vai riksta, garSa laba, ar izteiksgm medus un
topinamliira garsas niansi.

Petamo miltu konditorejas izsidajumu ar topinambra pulveri ledoniskais
Nnoertejums ir robes no 6 (mazliet pak) Iidz 8 (oti patk).

Keksu patikSanas papge ir atElota 5. attla. Rezulfiti parlda, ka vidjais
nowertejums ir robe3s no 6,30,2 (mazliet pak) lidz 7,3t0,2 (vickji patik), bet
vidgjais keksu \ertejums ir 7,&0,2 (vickji patik). Augstko nowertegjumu saema
keksi ar baanu biezeni (7,3) un ruma esenci (7,2), bet visitkaz— ar kakao
pulveri (6,5).
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5. att. Keksu ar topinambiira pulveri hedoniska novert gjuma rezultati
Fig. 5 Results of hedonic scaling of cakes with dsalem artichoke powder

Dispersijas anates rezuliti pamdija, ka pieviendt topinamiaira pulvera
daudzumam ir iitiska ietekme uz smilSu cepumu patikSanasapiakp<0,05).
SensoEs \erteSanas rezultus analizjot, tika noskaidrots, ka past batiska
atiriba patikSanas @ starp eértetajiem smilSu cepumu paraugiem. Dispersijas
anaizes rezulti paradija, ka paraugiem ar 10% topinaanh pulvera k. = 1,39
un paraugiem ar 20% topinafma pulvera k. = 3,15 neprsniedz k. = 4,01
(nn =5 n = 174,a = 0,05), ipec var teikt, ka starp Siem smilSu cepumu
paraugiem patikSanaspzinepasiv butiskas atgiribas. Tas namg, ka \Ertétajiem
vienlidz labi patk abi \ertetie smilSu cepumu paraugi. Saduk dispersijas
anaizes rezuliti pargjiem smilSu cepumu padija, ka paraugiem ar 30%
topinamtaira pulveri
Fapr = 6,57, paraugiem ar 40% topinaird pulveri Fy. = 15,19 un paraugiem ar
50% topinambra pulveri By, = 15,63 (=5, = 174,a = 0,05). Tas name, ka
Sie smilSu cepumi patikSanas)ibatiski atkiras no kontroles parauga. SmilSu
cepumu patikSanas paes értejums ir no 6,20,2 (mazliet pak) lidz 7,%0,2
(loti patk).

Dispersijas ana@tes rezuliti pamdija, ka pieviendt topinamiaira pulvera
daudzumam ir itiska ietekme uz medus cepumu patikSanaspafp<0,05).
Sensois anailzes rezulttus iz\ertgjot, tika noskaidrots, ka past batiska at&iriba
patikSanas pi starp @rtetajiem medus cepumu paraugiem. Dispersijasizeml
rezuléti pamdija, ka paraugiem ar 10% topinadnd pulveri Ry, = 2,43,
paraugiem ar 20% topinamta pulveri F,. = 3,35, paraugiem ar 40%
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topinamiaira pulveri R, = 1,14, paraugiem ar 50% topinaird pulveri Fy. =
0,29, bet
Feit- = 4,01 (R =5, = 174,0 = 0,05). Tas namg, ka starp Siem medus cepumu
paraugiem patikSanas n3i nepastv bitiskas atBirtbas. Savukt dispersijas
anaizes rezultti paraugiem ar 30% topinami@a pulveri Fy. = 13,07, apec var
teikt, ka Sie medus cepumi patikSanaga Zitiski atkiras no kontroles parauga
(np =5, n =174,a = 0,05). Medus cepumu patikSanas gmas értgjums ir
robezs no 5,20,2 (mazliet pak) lidz 7,10,2 (vickji patk).

Kopun® vertgjot miltu konditorejas izsfidajumus ar topinamira pulveri,
dispersijas an@es rezuliti pamldija, ka pievienat topinamisira pulvera
daudzumam ir fitiska ietekme uz miltu konditorejas izstajumu sensorapasbu
nowertejumu (p<0,05). Bitiski tiek ietekngta keksu garsa, smilSu cepumuaka un
garSa, medus cepumu apjomasir, strulira un garsa, aizvietojot kvieSu miltus ar
topinamtaira pulveri. Maksiralais topinamiara pulvera daudzums ir 30%, ar kuru
var aizvietot auggka labuma kvieSu miltus, gatavojotksus, smilSu un medus
cepumus, unaéli miltu konditorejas izsfidajumi ir sapémusi augstu visu sensoro
1padbu nowrtgjumu.

Lai vietgja tirgn ieviestu ziatniski pamatotu un praktiskiapbaudtu partikas
produktu, potenaios partikas pa#rétajus iepazstingja ar jauniem miltu
konditorejas izstidajumiem ikgadjas starptautisis partikas izsaédes ,Riga Food
2009” (RF2009) un ,Riga Food 2010” (RF2010).
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6. att. Pagrétaju novert gums miltu konditorejas izstr adajumiem ar topinambira pulveri
Fig. 6 Consumers evaluation of pastry products witerusalem artichoke
powder

Patretaju veikias aptaujas rezdli parada, ka topinamira un & produktu
lietojums Latvijas iedwotaju uztul ir zems: tikai 29% respondentu Sawztui
ieklauj topinamiarus un to izs&dajumus. lzsides dabnieku \Ertgjums
eksperimerlajiem miltu konditorejas izsidajumiem ar topinamira pulveri bija
pozitivs (6.atels) un liekkajai ddai respondentu tie patika un tos latiplietotu
uztum.
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4. Miltu konditorejas izstr adajumu ar topinambiira pulveri
fizik ali kKimiskie raditaji

Miltu konditorejas izs@idajumiem, kuros 30% augdta labuma kvieSu milti
aizvietoti ar topinamiira pulveri, samaziis mitruma saturs, cidta (izemot
keksiem), pH,adens aktiviite, olbaltumvielu un tauku saturs, pali@ébnzrakuma
daudzums, kisa Kast tumdka (3. tabula) sadzinagjuma ar kontroles paraugu.

3. tabula /Table 3
Miltu konditorejas izstr adajumu ar topinambaira pulveri fizik ali kimiskie raditaji /
Physical-chemical parameters of pastry productdwat Jerusalem artichoke powder

Keksi / SmilSu cepumi / Medus cepumi /
Cakes Butter biscuits Honey biscuits
Raditaji / ar TP ar TP ar TP
Indices Kontrole/ | /with | Kontrole/ | /with | Kontrole/ | /with
Control JAP, Control JAP, Control JAP,
30% 30% 30%
Miums/ | 1997 | 1983 121 124  13.33) 11.01
Moisture,%
Cietba / 2.44 3.80 5.91 270  96.20| 63.58
HardnessN
pH 7.6 7.2 6.9 6.5 7.8 7.5
Ay 0.804 0.790 0.207 0.165 0.655 0.503
Gatavais
iznakums /
The finished| 895.88 920.10 905.17 918.10 887.10 899.19
outcome,
g kg*
Olbaltumvielas
Proteins, 8.78 7.98 6.81 5.76 8.29 6.7%
g100d
Tauki /Fats,
9100 g 18.89 17.59 31.02 28.80 6.25 5.5p
L* krasu
komponente/
Colour 71.86 54.95 65.10 47.76 61.48 53.18
component
L*

Mitruma satura, ci@bas un mikrobiolgisko raditaju izmaipu noertejumam
uzglalaSanas laik tika ieauti paraugi, kuros 10%, 30% un 50% kvieSu milti
aizvietoti ar topinamira pulveri. RBc pirmagm septham dieram paraugu
uzglatiSanas laik noweroja Vvisliebkas izmapas mitruma satura @ un
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izstradajumu cietba. Keksu mitruma saturs samaazjiis par 1-2%, medus cepumu
mitruma saturs samaazias par 0,2-2,3% (7. ats), bet smilSu cepumu mitruma
saturs pieauga divas reizes.

14,00

13,33

< 13,00

o 11,73 11,69 11,67

2

[=]

2 - 7 R

g 710,20 10,23 710,20

=

2
7,33 7,36 (7,38
) )

0 dienas / 7 dienas / 14 dienas / 21 diena/ 28 dienas /
days days days days days

UzglatiSanas ilgums $torage time

—>—Kontrole / Control TP / JAP, 10%-7x=TP / JAP, 30%—*—TP / JAP, 50%

7. att. Mitruma satura izmainas uzglataSanas laikh medus cepumos ar
topinambara pulveri
Fig. 7 Changes of moisture content during storageé in honey biscuits with
Jerusalem artichoke powder

Keksu cietba pieauga 2,1-4,2 reizes, smilSu cepumuib@epieauga par
25,2-39,3%, bet medus cepumuitiatpieauga par 26,2—-50,5% (Skst

300,00
‘ 1 268,16
250,001 555,17 755935 264,10 ,
Z 200,00
[9)
s 169,57
L 150,00
P 125,34 119.26 129,06
‘8
2 — ) X
78933 TS P08
0,00 T T T |
0 dienas / 7 dienas / 14 dienas / 21 diena/ 28 dienas /
days days days days days
Uzglat$anas laiks $torage time
——Kontrole / Control TP / JAP, 10%~7/TP / JAP, 30%—*%— TP / JAP, 50%

8. att. Cietibas izmanas uzglalaSanas laikh medus cepumos ar topinamira
pulveri
Fig. 8 Changes of hardness during storage time iarfey biscuits with Jerusalem
artichoke powder
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Uz petamo smilSu un medus cepumu viram uzglalaSanas laik nekonstagja
mikroorganismu atstibu. No leksiem pirmais #ka bojties kontroles paraugs, tam
sekoja paraugs ar 10% topinaimd pulvera daudzumu (9 &f).

Kontrole / TPJAP TP OAP TP OAP
Control 10% 30% £

9. att. Mikroorganismu attistiba 25 dienas uzglaitos keksos
Fig. 9 Development of micro—organisms in the caksered for 25 days

Ja aizvieto 30% un vak augsika labuma kvieSu miltus ar topinamma

pulveri, tad pievienotais topinamia pulvera daudzumsitiski kave raugu un
pekjumu atistibu keksos (p<0,05).

5. Inulina un pargjo Skiedrvielu saturs miltu konditorejas
izstradajumos ar topinambiira pulveri

Miltu konditorejas izstidajumi, kuros d&u augsika labuma kvieSu miltus

aizvieto ar topinamira pulveri, litiski pieaug indina saturs (p<0,05) (10. @#).
18,007

16,001
14,001
12,001
10,001 -

16,55

Az
-

- -

8,00 Fy K
6,001 e

4,001 3397~

9100

-

2,0070,01
0,00

—
—

T T !
Kontrole / TP / JAP, TP / JAP, TP / JAP,
Control 10% 30% 50%

Keksi / Cakes === SmilSu cepumi / Butter biscuits—#— Medus cepumi / Honey bisct
10. att. Inulina saturs miltu konditorejas izstradajumos ar
topinambara pulveri
Fig. 10 Inulin content in pastry products with Jesalem artichoke powder
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Aizvietojot 30% augaka labuma kvieSu miltus ar topinarita pulveri, inuina
saturs kksos ir 5,51 g, smilSu cepumos 8,02 g, bet medpsimes — 10,07 g
100 g*.

Petijuma iegatie rezuliti pieradija, ka klasiskajos dksos un smilSu cepumos,
kas gatavoti, izmantojot augkf labuma kvieSu miltus, kiedrvielu saturs, ir
mazks par 3 g 100§ iznemot medus cepumos, kuros tas ir ailgst11. atls).

5,74

3,98

1,00
0,00 T T )
Kontrole / TP / JAP, TP/ JAP, TP / JAP,
Control 10% 30% 50%

Keksi / Cakes—#— SmilSu cepumi / Butter biscuits*— Medus cepumi / Honey bisctL

11. att. iedrvielu saturs miltu konditorejas izstradajumos
ar topinambiira pulveri
Fig. 11 Total dietary fibre content in pastry prodts with
Jerusalem artichoke powder

Aizvietojot augsika labuma kvieSu miltus ar topinama pulveri, Eiedrvielu
saturs, miltu konditorejas izgttajumos hutiski pieaug (p<0,05). Aizvietojot kvieSu
miltus ar 30 % topinamiva pulvera, kopjais %kiedrvielu saturs, igemot inuinu,
100 g kksa ir 3,03 g, smilSu cepumos — 3,55 g, bet me@psiroos — 5,14 g,
tadejadi Sos miltu konditorejas iz&majumus var saukt par kfedrvielu avotu”.

Eksperimentu rezuiti parada, ka kksos (12.a#ls), idzigi ka smilSu un medus
cepumos, esoSigigdrvielu monosah@tu atlikumi ir arabinoze, ksiloze, glikoze,
galaktoze, mannoze, ramnoze un fukoze. Visu momaghhatlikumu daudzumi,
iznemot ksilozi, ptamajos izstidajumos, proporciofli palielinajas, pieaugot
topinamtira pulvera daudzumam miltu mgisnos.

Glikozes saturs visosgamajos miltu konditorejas izstlajumos divkarsojas,
aizvietojot 30 % kvieSu miltus ar topinamh pulveri.

Arabinoze ir otrais vispla& parstavetais monorars keksu un cepumu
Siedrvieks, Bs saturs pieaug par 32-48%, ja pievienotais topiteampulvera
daudzums ir 10%, par 54-66% pieaug, ja pievienotagnamiira pulvera
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daudzums ir 30%, savak par 71-92%, ja topinamba pulvera koncericija ir
50%.

1,50 r
1,20

0,90

g 100 ¢

0,60 10,50
0

Kontrole / Control TP/ JAP, 10% TP / JAP, 30% TP PJA0%

—0—Ksiloze / Xylose —— Arabinoze / Arabinose © Fukoze / Fucose - ® - Ramnoze / Rhamnose
— - Mannoze / Mannose Galaktoze / Galactose™ - Glikoze / Glucose

12. att. iedrvielu monosahaiidu atlikumi k eksos /
Fig.12 Amount of dietary fibre monomers in cakes

Ksiloze ir viengais monorars, kura saturs miltu konditorejas izstijumos ar
topinamlaira pulveri samazigs. Tas @rtejams negavi, jo neelami ietekng miltu
konditorejas izstidajumu apjomu.

Atrastais monosahaiu atlikumu kvalitaiivais saturs topinantipa pulver lauj
prognozt iesjamas iedrvielas. Bs vagtu bit Sisto&is pekinvielas,
protopekins, hemiceluloze un celuloze.

6. Miltu konditorejas izstr adajumu ar topinambra pulveri
uzturvertiba

Recepiira paredzto sasivddu, ddgji aizstjot ar kadu citu izejvielu, ir
iesfEjams izmaifit & produkta izskatu, sensoro retgjumu un uzturertibu, t. sk.,
enegetisko \ertibu. Eksperimentos gfitie keksi, smilSu un medus cepumi ir
gatavoti gc klasiskis So miltu konditorejas izgmlajumi receptiras, tikai tie ir
nedaudz izmaitt, augsiika labuma kvieSu miltus dgi aizsgjot ar topinambra
pulveri. So izmaju rezulita ir izmairfjusies $0 produktu uztugktiba un
eneggetiska vertiba.

Rezulati parada, ka, aizvietojot aug#ta labuma kvieSu miltus ar 30%
topinamtira pulveri, kksu enegétiska vertiba samaziis par 5,9% smilSu
cepumos par 6,6%, medus cepumos par 7,2 % (4afjabul
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4. tabula Table 4
Energetiska vertiba miltu konditorejas izstradajumiem ar
topinambara pulveri
Energetic value for pastry products with Jerusaleartichoke powder

Keksi / SmilSu cepumi / Medus cepumi /
Paraugi / Cakes Butter biscuits Honey biscuits
Samples kcal- kJ- kcal- kJ- kcal- kJ-

100g* 100 g 100g* 100 g* 100g* 100 g

Kontrole /1 406.7 17235 540.6 2289.9 364.2 1546|3
Control
TP1/0\12P, 387.4 1641.6 523.3 2216.4 356.9 15153
TPIAR | 3827 1621.8 5048 | 21376 3380  1434|5
TP5/0‘12P' 376.0 1593.2 489.8 2073.6 321.9 1365|5

Keksos (5.tabula)idzgi ka smilSu un medus cepumos, kuros 30 % algst
labuma kvieSu milti aizvietoti ar topinamua pulveri, paaugstijas tiamna,
riboflavina, k& an magnija, Klija, fosfora, kalcija un dzelzs saturs,dainajuma
ar kontroles paraugiem.

5. tabula /Table 5
Vitaminu un mineralvielu saturs keksos /
Vitamins and mineral substances in cakes, mg 10 g-

Kimiskie raditaji / Kontrole / Kekss ar TP/

Chemical parameters Control Cake withJAP, 30%

Tianmins B,/ Tiamin 0.39+0.01 0.490.01

Riboflavins B, / Riboflavin 0.11+0.01 0.1#0.01

Mg 10.0t0.1 20.60.1

K 140.0:2.8 360.87.2

P 210.Gt4.2 310.86.2

Ca 60.0t1.2 80.¢1.6

Fe 0.99t0.01 1.0%0.01

Miltu konditorejas izs@dajumos, kas gatavoti aizvietojot auglst labuma
kvieSu miltus ar topinanilta pulveri, paaugstis to uzturértiba, jo tajos
paaugstias iedrvielu, vitaminu un mineilvielu saturs un samazis tauku
daudzums.
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7. Miltu konditorejas izstr adajumu ar topinambra pulveri
ekonomiskais iz\rt gums un hierarhijas alternativu analize

Miltu konditorejas izsidajumu ar topinamibra pulveri izejvielu izmaksu
aprekini apkopoti 13. a#la.

Topinamhira pulvera izmantoSana miltu konditorejas Brtjumu raZzoSam
izejvielu izmaksas palielina, uast pieaugidz ar topinamira pulvera daudzuma
izstradajumu izstadajuma. Izejvielu izmaksu samldzingjums ir skaidrojams ar
augstka labuma kvieSu miltu un topinamia pulvera cenu dtfibu (augstka
labuma kvieSu miltu 1 kg cena ir 0,52 Ls, topinamabpulvera 1 kg cena ir
6,50 Ls).

5.00
4.50
4.004
3.50
3.00
2.50
2.00

1.501 =
1.00
0.50
0.00

Izmaksas Costs, Ls kg*

Keksi / SmilSu cepumi / Medus cepumi /
Cakes Butter biscuits Honey biscuits

O Kontrole / ControllI TP / JAP, 109 TP / JAP, 2094 TP / JAP, 30%& TP / JAP, 40%¢& TP / JAP, 50%

13. att. . Eksperimentlo miltu konditorejas izstradajumu izejvielu izmaksas /
Fig.13 Costs of raw materials for experimental pasproducts

Miltu konditorejas izstdajumu ar topinamira pulveri konkugtspejas
izverteSana aritzigiem tirgh esoSiem miltu konditorejas izatlijumiem veikta ar
hierarhijas alternatu anaizi.

Par alternavam izvirztas tfs miltu konditorejas izsidajumu grupas:

e l.alternaitva — klasiskie miltu konditorejas izatlajumi (KI klasiskie / PP
classical)

e 2.alternatva — miltu konditorejas izstdajumi ar TP (Kl ar TP PP with JAR;

e 3.alternaitva — miltu konditorejas izstdajumi ar €klam (KI ar €klam / PP
with seedp(6.tabula).

Katra izstadajumu grupa ietver dadlus miltu konditorejas izstdajumus
(keksus, cepumus u.c.), kuru gatavoSanas telijatoir fidzigas.

Balstoties uz dagbveiktajiem teogtiskajiem un eksperimegitem petijjumiem,
alternatvu anaizei tika izvirati 8 kritériji, kas bija sekojosi:

1. kriterijs — vitamnu saturs,

2. kriterijs — minealvielu saturs,

3. kriterijs — iedrvielu saturs,

4. kriterijs — garSaspasbas,

5. kriterijs —argjais izskats,
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6. kriterijs — strukfira,

7. kriterijs — uzglalaSarss laiks,

8. kriterijs — atparstamba.

Defingto alternaitvu un kri€riju apraksts a#lots 6. tabu, kura iekraso Sina
katra kri€rija rinda norada uz visélamako un auggik noertéto alternaivu

attieaba uz So kritriju.

Alternativu apraksts pec krit erijiem

Alternatives description of the criteria

6. tabula /Table 6

Alternativas /

Krit eriji / Alternatives
Criteria Kl klasiskie / Klar TP/ Kl ar seklam /
PP classical PP with JAP PP with seeds
Vitaminu saturs / Neliels /Small Paaugstiats / Paaugstiats /
Vitamins content Heightened Heightened
Mineralvielu saturs / . Loti augsts / .
Minerals content Neliels /Small Very high Augsts /High

Skiedrvielu saturs
Dietary fiber
content

Nepietiekams /
Insufficient

Augsts /High

Loti augsts /
Very high

GarSagpasbas /

Tradicioralas /

Neierastas /

Labi atpazstamas /
Well-

Taste qualities Traditional Unusual ;
recognizable
Visvelanakais, jo |  Velams, bet | ©'OTMAamS, jo
Argjais izskats / | tradiciorils / Most nepierasts / P
; . ! Acceptable
Apperiance desirable becausg Desirable, but b
- ecause
traditional unusable .
acquainted
Strukfira / Standarta / Neparastas / Pienemama /
Texture Standard Unusual Acceptable
Uzglatﬁsana§ laiks Neilgs /Short Visilgakais / Neilgs /Short
Storage time Longest
Atpazstamba / . _. :
Recognition Augsta /High Vaja /Low Augsta /High

2.imepa kriteriju salidzingjuma matrica atdlota 7. tabul. PrioritaSu vektora
komponentes nada kri€riju nozmibas imeni, idz ar to var red#, ka
visnoamigakais kri€rijs ir garSasipa3bas kura noertgjums ir 0,27 jeb 27%.
NakoSais nommigakais Kri€rijs ir aréjais izskatsar augsto &tejumu 0,24 jeb 24%,
bet ®c tam seko krériji, kas saidti ar miltu konditorejas izsidajumu
uztunertibu — Skiedrvielu saturs(0,16 jeb 16%)minemlvielu saturs(0,13 jeb
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13%) unvitaminu saturs(0,09 jeb 9%). Vismak svaigais kri€rijs ir kritérijs
atpaZstambaar 0,02 jeb 2%.

7. tabula /Table 7
Miltu konditorejas izstr adajumu novért éSanas kriteriju salidzinajuma

matrica
The comparison matrix of evaluation criteria of prg products
Krit €riji / Criteria Priorit aSu
2. imenis / vektors /
2" level 1 2.1 3| 4| 5| 6| 7| s Priority
vector
© 1. 1 1/2 | 1/3| 1/4] 1/5 6 4 7 0.09
s 2. 2 1 12| 13| 1/4 7 5 6 0.13
= 3. 3 2 1 1/3 | 1/4 6 5 7 0.16
Ol 4 4 | 3] 31 2] 4] a] 5 0.27
=| b5. 5 4 4| 12| 1 4 3 5 0.24
S| 6. | 16| 17| 1/6] 14 14 1 | 1A[ 6 0.03
g 7. /4| 1/5| 1/5| 1/4] 1/3 4| 1 5 0.05
8. 17| 16| 1/7| 1/5 1/5 1/4 14 1 0.02
SA=] 015

Saskaa ar T. Saati teoriju, sasketibas attiethai jabtit mazkai par 10% vai
0,10, bet gala robeza ir idz 20%. 2. imega kriteriju salidzinagjuma matricas
saskaotibas attietba ir 0,15 (7. tabula) jeb 15%, kas ir Jpiglamajis robeis,
tapec kriteriju novertejums ir uzskams par korektu unara pemamu.

3.imepa alternawvu saldzimajuma matri@s visu astou kritériju saskaotibas
attieabas ir pi¢aujamajis robeZs no 0 idz 13%, kas nada uz Kri€riju
novertéjuma korektumu un rezaliu augsto ticafbas fmeni.

Globalo prioritaSu apékinatie rezuliti parada, ka par opti@o alternaivu
uzskaima 2. alternava jeb miltu konditorejas izs&dajumi ar topinamiara
pulveri, jo glokalas prioritites vektors ir 0,37 jeb 37%, kas ir visaadgats
VErtejums saidzinajuma ar farejiem.

Tonmer jaatame, ka \ertgjums alam pargjam alternatvam at¥iras tikai
nedaudz, jo alternaai klasiskie konditorejas izgtdajumi prioritate bija 35% un,
savukirt alternaivai konditorejas izswdajumi ar klam — 28% (8.tabula).
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8. tabula /Table 8
Globalo priorit asu aprekins miltu konditorejas izstradajumiem
The calculation of global priorities for pastry pructs

Krit €riji / Criteria
SEle=(28|3 8|~ g |-
Aterna- | 28| 55| 5|82 |2, T o|sc| Globalas
25|8E|RS = 8ol ol|nkE S o
tivas/ | 828|382 ﬁ SI$5|S5|8% € = | priorit ates /
Atern- |28 |T 2|28 |go|05|28 89|89 Global
ES|>s (€8 |0 ¢l 82|32(88 '§8
atives EE|Sc|S2|B 7| S5 En % 9 9] priorities
g8|gs|gg |80 ST S0 g
0.09| 0.13| 0.1 0.27 0.24 0.03 0.05 0J02
Kl
Kasiskie! | 014 | 0.16| 0.06 053 054 040 007 045 0.35
classical
Klar TP/
PP with 0.43| 0.54| 0.35| 0.33| 0.30 | 0.29 | 0.65 | 0.09 0.37
JAP
Kl ar
seklam / R
PP with 0.43| 0.30| 059 0.14 0.1 0.10 0.28 045 0.28
seeds
Kopa / Total 1

Hierarhijas altern&u anaizes metodes agkinatas glotalas prioritates pafida,
ka miltu konditorejas izs&rdajumi ar topinamiara pulverivar hit konkugtspejiga
ar citiem &da paSa veida miltu konditorejas izs&jumiem.

SECINAJUMI

1. Darla izvirzita hipoze ir pieAdita — bagtinot miltu konditorejas
izstradajumus ar kaRta topinamiara pulveri, maias to sensais ipasbas un
fizikali-kimiskie @ditaji, ka rezulata samazias produkta enggtiska vertiba
un paaugstiis uzturértiba.

. Eksperimentos lietotaistpnieciski razotais kaita topinamiira pulveris,
saidzinot ar auggska labuma kvieSu miltiem, satur paaugstin
inulina (58,981,76 g 100 d) un mrejo Xiedrvielu (14,0%0,28 g 100 §)
daudzumu, k aff tiamina (1,7%0,03 mg 100 @), riboflavina (0,3%0,03 mg
100 g%, magnija (70,81,4 mg 1009), kalija (1890,&:37,8 mg 100 g),
fosfora (280,0+5,6 mg 100 @), kalcija (120,0+2,4 mg 100 @) un dzelzs
(6,83+0,14 mg 100 @) daudzumu.
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. Aizvietojot augsika labuma kvieSu miltus ar kath topinamiara pulveri miltu

konditorejas izsfidajumu gatavoSar biatiski pagarias mklas iemciSanas
laiks un niklas atsibinaSanas ilgums, samazs niklas elagba un riklas

notuiiba pret mefnisku iedaribu (p<0,05). Viendaigas niklas veidoSana ir
neiesgjama, ja kaktta topinamiara pulvera piedeva miltos ir vak ka 40 %.

. Kalteta topinamlara pulvera pievienoSana miltu konditorejas adjumiem

butiski ietekn® krasu, cietbu, olbaltumvielu, tauku,k$edrvielu, vitaminu un

minedlvielu saturu (p<0,05). Aizvietojot augks labuma kvieSu miltus ar
topinamtira pulveri koncenficija 30% un vaifk, tas lutiski kave raugu un
pekjumu atistibu keksos (p<0,05) un pagarin&ksu uzglabSanas laikuitiz

21 dienai.

. Petamo miltu konditorejas izsidajumu ar kaléta topinamiara pulveri
patikSanas palpi, patretaji vertgja no mazliet pak lidz loti patk. Par
maksinalo topinamtara pulvera daudzumu, ar ko var aizvietot adigst
labuma kvieSu miltus, &vtétaji atzina miltu konditorejas izstdajumus ar 30%
topinamtira pulvera piedevu. Jaunie miltu konditorej@stradajumi ar
topinamtiira pulveri padrétaju lielakajai ddai patika un wii tos labpét lietotu
uztum.

. Aizvietojot 30% augdka labuma kvieSu miltus ar topinamma pulveri, inuina
un pargjo kiedrvielu saturs &sos ir attiewi 5,51 g un 3,03 g, smilSu cepumos
— 8,02 g un 3,55 g, bet medus cepumos — 10,075 14hg 100 g-1. Noteiktie
&iedrvielu monosahzu atlikumi miltu konditorejas izstdajumos ar
topinamtira pulveri ir arabinoze, ksiloze, glikoze, galakipzmannoze,
ramnoze un fukoze.

. Aizvietojot augsika labuma kvieSu miltus ar 30% topinaana pulveri, kksu
enegetiska vertiba samaziis par 5,9%, smilsu cepumu par 6,6%, medus
cepumu par 7,2%. Paaugstinotigiedrvielu, vitaninu un mineflvielu saturam

un samazinoties tauku daudzumam miltu konditoreestradajumos ar
topinamtiira pulveri, ie€rojami pieaug to uztudrtiba.

. Miltu konditorejas izstidajumos, digji aizvietojot augsika labuma kvieSu
miltus ar topinamira pulveri, to izmaksas pieaug par 1,5-13,5%, #ikaro
pievienot topinamliira pulvera daudzuma un miltu konditorejas Bdgjuma
veida.

. Hierarhijas alternatu anaize pafida, ka miltu konditorejas izatfajumi ar
kalteta topinamiara pulveri ir spjigi konkuft tirga ar citiem &da paSa veida
miltu konditorejas izsfidajumiem.
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TOPICALITY OF THE RESEARCH

People become more and more aware of the imporwinaking care of their
health by using wholesome food that results inrtbed for new healthy products.
One of the solutions is to enrich the favourite dowith biologically active
substances.

An important group of foodstuffs is baked goodswdfeat flour of which
people are willing to choose - sponge cakes, cdkssuyits, etc. In Latvia in 2010,
consumption of pastry products reached on aver@gt8kg per one member of a
household (Central Statistical Bureau of RL, 201d3kes and biscuits are the
most widespread pastry products with a high-enemjye. They mostly contain
high quality wheat flour, fats, and sugar. By addiiber-rich ingredients, the food
value of the product increases. Scientists in tloeldvhave carried out lots of
investigations on the possibilities to enrich tlastpy products of wheat flour with
seeds, fruit, vegetables etc. At the Latvia Uniigr®f Agriculture, several
important studies have been done on the increatfgeaiutritional value of bread
baked of high quality wheat flour with various ctingents and products of plant
origin — oatmeal, buckwheat flour, biologically i@eted grain, oat hydrolyzate
fractions, dried marc berries, and triticale flodithis could be also one of the
possibilities how to increase the food value ofesaéind biscuits.

One of less investigated plant products is Jerosadetichoke Kelianthus
tuberosud.). Many scientists have discovered that it hdeaeficial effect on the
gastro-intestinal activity stimulating reproductiohbeneficial bacteria. Jerusalem
artichoke is recommended to use regularly for memgagormal cholesterol level,
improvement of vision, prevention of stress causeguels, and different diseases
(intestinal tumours, liver diseases, obesity, gsteosis) as well as to use as an
effective means against atherosclerosis, goutritisthkidney stones, anemia, for
promoting milk secretion, and improvement of théwity of digestive organs. In
Latvia, Jerusalem artichoke is a widespread plaotyever, its use in the diet is
minor. That could be explained by lack of inforroation the constituents and
qualities of Jerusalem artichoke, possibilitiesitsefpreparation and use in daily
menu.

By drying Jerusalem artichoke, we obtain a dry pened product the chemical
composition of which is similar to that of raw Jsslem artichoke tubers. It
contains minerals, vitamins, proteins, dietary diband more than 50% (of dry
matter) of inulin. Powder of dried Jerusalem #tice tubers is more convenient
to store for a longer time and easier to use imrelogical processes. Partial
substitution of wheat flour with dried Jerusalenticiioke powder in pastry
products — cakes and biscuits — is one of the pitiisis to increase the nutritional
value of pastry products.

There are few studies on enrichment of pastry prtsdwith dried Jerusalem
artichoke powder. This information about the stuesults could be important for
producers starting production of pastry foods Withusalem artichoke powder.
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Topicality of the research

From year to year, the incidence of different dégsais increasing in humans,
and the cause is inadequate intake of dietary,fildatemins, and minerals. One of
the possibilities to take care of your health prgvely is including in the diet
products with increased dietary fibre, vitamin, amitheral content.

Jerusalem artichokéHglianthus tuberosuk) is rich in dietary fibre and it can
be used for increasing the fibre content in otherdpcts. By adding it or its
processed products to pastry goods, we can obtbrearich food that could be
an excellent alternative to the classical pastodpcts of this kind.

Hypothesis of the thesis — in pastry products enriched witledd Jerusalem
artichoke powder, sensory properties, and phydeorical parameters are
changed resulting in reduction of energy value iaacease in nutritional value of
the product.

Object of the research — dried Jerusalem artichd#elianthus tuberosus.)
powder, dough and finished final products of cakmstter and honey biscuits
enriched with dried Jerusalem artichoke powder.

To prove the hypothesis, tt@m of the thesis was to investigate properties
characterizing the quality of different pastry pwots enriched with Jerusalem
artichoke powder.

To reach the aim of the study, the followitagks were set:

e analyze the physico-chemical and microbiologicalrapseters of dried
Jerusalem artichoke powder;

e study the quality indices of pastry products dougfriched with dried
Jerusalem artichoke powder;

e assess the sensory properties of cakes and biseitlts dried Jerusalem
artichoke powder and determine the amount of thdeddlerusalem artichoke
powder;

e determine the physico-chemical parameters and tbleémges during the
storage of cakes and biscuits enriched with drézdshlem artichoke powder;

e determine and analyze the dietary fibre content i@sdnonomers in dried
Jerusalem artichoke powder and pastry productsdvidd Jerusalem artichoke
powder;

e calculate the nutritional value of cakes and biscwiith dried Jerusalem
artichoke powder;

e calculate the cost of cakes and biscuits with diedisalem artichoke powder;

e evaluate the competitiveness of the experimentaiptes with similar pastry
products existing in the market using hierarchgralative analysis.

The followingtheseshaveproved the hypothesis of the research
e The dried Jerusalem artichoke powder comparedetdidih quality wheat flour
contains increased amount of dietary fibre, vitaanand minerals.

31



e Partly substituting wheat flour with dried Jerusalartichoke powder, quality
indices of the wheat flour dough are changed.

e The amount of the added dried Jerusalem articho&eder influenced
significantly the level of liking of the new pastpyoducts.

e The addition of dried Jerusalem artichoke powdepdstry products changes
their physico-chemical parameters, increases sigmifly their dietary fibre
content, reduces energy value, and increasesiooglitvalue.

e The addition of dried Jerusalem artichoke powdemges the costs of pastry
products without affecting their competitiveness.

Scientificnovelty andimportance of the research

1. Partial replacement of wheat flour with dried Jatem artichoke powder has
been proved making cakes, butter biscuits, andyhbrszuits (application is
submitted for RL patenMethod of production of cakes with Jerusalem
artichoke powdex

2. The technological properties of dried Jerusalerictaoske powder and
rheological properties of the pastry products doymbpared with dried
Jerusalem artichoke powder have been investigated.

3. The dietary fibre content has been determined iaddderusalem artichoke
powder and in the investigated pastry productsyelsas analyzed the content
and amount of dietary fibre monomers.

4. The effect of dried Jerusalem artichoke powderhensensory properties, and
nutritional value of cakes and biscuits has beehuated.

Economic importanceof the research

1. The data obtained on the chemical composition afsiem artichoke powder
and pastry products with Jerusalem artichoke powdpplement the Latvian
food products database (www.partikasdb.lv/partéastava-datubaze/par-
datubazi/)

2. The obtained research results, studying cakes amduits with dried
Jerusalem artichoke powder, open up opportunitiesfdod producers and
might be well applied in production of new bakersogucts, as well as
increase consumers’ chance to obtain pastry preduith elevated nutritional
value.

3. The research results will promote growing of a m@rennial vegetable crop -
Jerusalem artichoke; thus, providing enterprisefoofl production with this
raw material.

APPROBATION OF THE SCIENTIFIC WORK

Results have been reportedat twelve international scientific, scientific and
practical conferences and congresses in Latviaphitia, Estonia, Ireland, Greece,
Russia, Switzerland and Italy, and at three semiimatatvia, and the International
Food Exhibition “Riga Food 2009, 2010, 2011",
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Research results are summarized and publisheih reviewed scientific
publications (the list of attended conferencesutalications see on pages 6-9).

Patent of LR

RL patent application No. P-12-12 with priority ddt9.01.2012Gedrovica .,
Karklipa D. (2012)Method of production of cakes with Jerusalem adiah
powder.

MATERIALS AND METHODS

Time and placeof the research
Experiments have been carried out during the pdrmu 2008 to 2012 at the
following places:

e Laboratory of Food Analyses, Laboratory of Packgdtaterial Investigations,
Research Laboratory of Microbiology, LaboratoryFafod Sensory Evaluation
of the Department of Food Technology, Latvia Unsitgr of Agriculture
(LUA); Research Laboratory of Natural Substanceemniktry, and Research
Laboratory of Agronomic Analyses of the Departmein€hemistry, LUA.

e Laboratory of Animal Biochemistry and Physiology thie Biology Institute,
Latvia University (LU).

e Testing Laboratory of “BioLab”, Ltd.

e Laboratory of Quality Evaluation of Plant Materias the Institute of Plant
Breeding and Acclimatization in Poland.

e Survey of visitors - their evaluation of cakes, tbutbiscuits, honey biscuits
enriched with dried Jerusalem artichoke powder thed possible offer in the
local market — carried out at the “RigaFood 200312 September 2009;7d?)
and “RigaFood 2010 (8-11 September 201ydR exhibitions.

Materials used in the research

Raw materials used for pastry products: dried 2¢ens artichoke powder
(LLC Herbg, commercial high quality wheat flour, sugar, dgkim milk powder,
dehydrated eggs, drinking water, corn oil, bakirmyvger, vanilla sugar, cocoa
powder, banana puree concentrate, mocha concengaten and rum essences,
sweet cream butter, fresh chicken eggs, honeynbaidada.

Sample preparation

Dried Jerusalem artichoke powder (JAP), high quadiheat flour (WF), and
mix of both raw materials, where part of high quyalvheat flour was replaced by
Jerusalem artichoke powder at concentrations of, 21%p, 30%, 40%, and 50%
of total flour amount, have been experimentalliydid. Cakes, butter biscuits, and
honey biscuits were baked according to the clalsséz@pes and technologies of
these products. As control samples, pastry prodwet® made of high quality
wheat flour, and other ingredients required byr@pe in the same quantities.
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The determined parameters and methods used in thesearch

The determined physico-chemical parameters andrdigtation methods used
of Jerusalem artichoke powder, wheat flour, dowgtg finished pastry products
are summarized in Table 1.

For evaluation of moisture content, hardness, arotnological parameter
changes during the storage time, samples werededlwhere 10%, 30%, and
50% of wheat flour were replaced with Jerusalercloke powder. Samples were
analyzed on their baking day and then on the1@", 21%, and 28 day of storage.
Pastry products were packaged into polypropylei® {fin bags and kept in room
temperature at +18+5C and air moisture <75%. The stored products ditd no
contact products and substances with a specifibaro

Determination of the yeast cells and mould numbegfl the analyzed samples
was done in compliance with LVS ISO 21257-2:2008cdbiology of Food and
Animal Feed. Horizontal method for counting yeast anould fungi.”

For analyses of technological properties of raw emalt mixes, equipment
“MIXOLAB” (“Chopin Technologies”, France) was usedll the measurements
were performed using “MIXOLAB” standard protocol H@pin+”. The dough
rheological properties were analyzed using a sirectanalyzer “TA.XT plus
TEXTURE ANALYSER”.

For evaluation of sensory properties of experimesamples, this study used
profiling method oftaste + aroma + textureand hedonic scale. Trained panelists
took part in evaluation of samples. preditnas metodi Using the hierarchy
alternative analysis method, we evaluated competiéiss of the new product and
compared it with alternatives of similar productgséing in the market.

Data mathematical processing

Programme SPSS 14.0 for Windows and Microsoft EfoelWindows 7.0
processed the data mathematically. Mean arithnvaige and standard deviation
were calculated for the obtained results. Data weerpreted by single factor and
multifactor analysis of variance (ANOVA). Correlatti closeness between the
determined parameters was calculated by correlaiatysis. Results of sensory
evaluation were analyzed by statistical methods-factor variance analysis,
Tukey's, Friedman'’s tests, and t-test (Castura Jri@daly C. J., 2006).

RESULTS AND DISCUSSION OF THE RESEARCH
1. Study of quality parameters of Jerusalem artichke powder

Experimentally determined chemical composition a@frudalem artichoke
powder and high quality wheat flour is presented able 2. The obtained results
show that the chemical composition of Jerusalenchtarke powder and high
quality wheat flower differs significantly (p<0,05)erusalem artichoke powder has
lower moisture, protein, and fat content in comgami with the high quality wheat
flour but the dietary fibre, sugars, vitamins, amdnerals amount is higher.
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Comparing high quality wheat flour with Jerusalemichoke powder sample,
there are significant differences between the sasnpblour (p<0,05) with the most
radical differences in colour component L* valuegy( 1).

When analyzing the microbiological quality of Jexlgsn artichoke powder,
high quality wheat flour, and mixture of both ravaterials, yeast cells and mould
number presence was identified without exceediegatlowed concentrations. The
number of yeast cells and mould timee mixtures of Jerusalem artichoke powder
and high quality wheat flour decreased with therdase of Jerusalem artichoke
powder amount. There is a close negative linearetation (r = -0,923; R=
0,8519) between the amount of Jerusalem artichakeder and mould number.
Benzoic acid (5,8%) and octanoic acid (0,7%), whigts found in the content of
volatile aroma forming compounds, might prevent ¢inewth of yeast cells and
mould number.

The study indicates that Jerusalem artichoke powckm be used for
enrichment of various products so increasing thé@amin, mineral and dietary
fibre content; however, its influence on the doaghlity should be determined.

2. Jerusalem artichoke powder influence on the tectological
properties of flour mixtures and rheological propeties of pastry
products dough

Technological properties of Jerusalem artichoke gmwand mixture of
Jerusalem artichoke powder with high quality whigatr were studied by using
MIXOLAB equipment, and the obtained data are preskim Figure 2.

Results show that replacing part of high qualityeathflour with Jerusalem
artichoke powder, the amount of it had a signiftcarfluence on the baking
qualities of the mixture: time of dough kneadingl adough weakening, became
longer, dough elasticity and dough resistance agaiechanical action decreased.
Study shows evidence that replacing from 10% to 28R6vheat flour with
Jerusalem artichoke powder, technological propeudiethe mixture were similar
to those of the high quality wheat flour baking kifies. Changes that are more
notable were observed when the concentration ofsaé¥m artichoke powder was
increased up to 30%. Replacing flour with Jerusadetithoke powder 40% and
more, smooth dough did not form, and during thegtiopreparation, disulphide
bond break took place disrupting the texture ofdbagh. A partly replacement of
high quality wheat flour with Jerusalem artichokmvdler significantly changed the
technological qualities of mixtures (p<0,05) Thmoant of gluten, which is
present in wheat flour and ensures the dough textecreases in mixtures, and
dietary fibre content increases. Jerusalem artiehpkwder does not contain
gluten-forming proteins.

A texture analyzer evaluated dough toughness oéraxygntal samples. The
added amount of Jerusalem artichoke powder infle@nthe dough texture
(Fig. 3, A, B, C). There is a linear negative ctatien between the dough
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toughness and the added quantity of Jerusalenhakiécpowder (cakes r = - 0,936,
R?=0,8766; butter biscuits r = -0,906% R0,8205; honey biscuits r = - 0,928,
R?=0,8603) showing that the dough toughness deeseasth increasing of
Jerusalem artichoke powder amount in the mixture.

3. Influence of Jerusalem artichoke powder on sengp
properties of pastry products

Very often, sensory properties play a decisive raleen you offer the
consumer a new food product. That was the reasgncakes, butter biscuits and
honey biscuits with Jerusalem artichoke powder @mdrol samples were sensory
evaluated. Results of sensory evaluation could Hee lasis for the maximum
amount of the replaced flour with Jerusalem artieh@owder that could be
acceptable by consumers.

Evaluation of cakes sensory properties was compahathigh (Figure 4). Only
sensory propertytaste experts evaluated as low. Experts had recommended
improving the tastend it was donevith taste and aroma enrichers: vanilla sugar,
banana puree, mocha concentrate, cocoa powdernlamb rum essences. Cakes
where the replaced high quality wheat flour amafnterusalem artichoke powder
did not exceed 30% received high evaluation of sgasory properties.

For butter biscuits, the maximum amount of high ligyiawheat flour
replaceable with Jerusalem artichoke powder coel@@. Butter biscuits were
sufficiently crispy, obtained good flavour with fepsant Jerusalem artichoke after
taste; intensity of aroma and colour was optimal] #he shape of biscuits was
acceptable.

For honey biscuits, the maximum amount of high ityalvheat flour
replaceable with Jerusalem artichoke powder cowdd 30%. Honey biscuits
appearance and their shape, volume, crust andrcelere attractive, aroma was
pleasant, texture was not too hard or soft, anébfla was good with expressive
honey and Jerusalem artichoke taste nuance.

Hedonic evaluation of the studied pastry producith werusalem artichoke
powder was within the range from six (like a liftte eight (like very much).

Liking degree of cakes is depicted in Figure 5.UResshow that the average
evaluation was within the range from 6,5+0,2 (lkdittle) to 7,3+£0,2 (medium
like), but the average cake evaluation was 7,0{&2dium like). The highest
degree of evaluation received cakes with bananaep(if,2) but the lowest one
with cocoa powder (6,5).

Analysis of variance showed that the added amotfintecusalem artichoke
powder has significant impact on liking degree oftér biscuits (p<0,05). With a
sensory evaluation analysis was revealed that thasea significant difference in
liking degree between evaluated butter biscuits pbasn Analysis of variance
showed that Hicyatea= 1,39 for samples with 10% of Jerusalem articho&eder
and Rgcuaed= 3,15 for samples with 20% Jerusalem artichok&daw not exceed
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Feritica = 1,01 (R = 5, n = 174,a = 0,05), so we can say that among these butter

biscuits samples not exist significant differenirebking degree. It means that
evaluators like both rated butter biscuits samplgsally well. The results of

analysis of variance of the remaining butter biscshowed that &eyjaeq= 6,57 for

the samples with 30% of Jerusalem artichoke powBgfyaed= 15,19 for the

samples with 40% of Jerusalem artichoke powder, BRdiaeqd= 15,63 for the

samples with 50% of Jerusalem artichoke powder (8, n = 174,a = 0,05). It

means that these butter biscuits liking degree digsificant difference from

control sample. Liking degree evaluation of butiescuits was from 6,2+0,2 (like

a little) to 7,7+0,2 (like very much).

Analysis of variance showed that the added amotintecusalem artichoke
powder has significant impact on liking degree oféy biscuits (p<0,05). With a
sensory evaluation analysis was revealed that tvasea significant difference in
liking degree between evaluated honey biscuits &snpAnalysis of variance
showed that Hicuaed= 2,43 for samples with 10% of Jerusalem artichodeder,
Featculatea= 3,35 for samples with 20% Jerusalem artichokedew, Racuaed= 1,14
for samples with 40% of Jerusalem artichoke powd@d Facyated= 0,29 for
samples with 50% of Jerusalem artichoke powder, Bk = 4,01 (=05,
n, =174,a = 0,05). It means that between the honey bis@ataples in liking
degree there are significant differences. The tesfl analysis of variance of the
samples with 30% of Jerusalem artichoke powqdgg Ee.q= 13,07, SO we can say
that these honey biscuits differ significantly iking degree of control sample
(n; =5, n=174,0. = 0,05). Liking degree evaluation of honey bisguias within
the range from 5,940,2 (like a little) to 6,8+0r@ddium like).

Overall evaluation of pastry products with Jerusakertichoke powder using
analysis of variance showed that the added amduigrasalem artichoke powder
has significant impact on the sensory propertiealuation of pastry products
(p<0,05). It was found out that there was signiiicaffects on taste of cakes, on
colour and taste of butter biscuits, and on volusw@our, texture and taste of
honey biscuits when high quality wheat flour waplaeed with Jerusalem
artichoke powder. The maximum amount of Jerusaldgivhake powder was 30%
for replacement of high quality wheat flour in cakbutter and honey biscuits; that
percentage received the highest evaluation farealbory properties.

To introduce a new scientifically based and appietbdood product in the
local market, potential food consumers were acdedirwith the new pastry
products at international yearly exhibitions “Riga 2009” (RF2009) and
“RigaFood 2010” (RF2010). Results of consumers’veys have shown that
consumption of Jerusalem artichoke and its producthe Latvian people’ diet
was low: only 29% of respondents included Jerusasdiohoke and its products in
their diet. Evaluation of experimental pastry pramuwith Jerusalem artichoke
powder was positive among the exhibition partictpaffrigure 6), the majority of
respondents liked them and would willingly use tharthe diet.
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4. Physico—chemical parameters of pastry productsiti
Jerusalem artichoke powder

In pastry products that were prepared by repladidfp of high quality wheat
flour with Jerusalem artichoke powder, moistureteat)y hardness (except cakes),
pH, water activity, protein and fat content deceehsthe quantity of finished
outcome increased, and the colour became darkétg B in comparison with the
control sample.

Samples of 10% and 50% replaced wheat flour wittusidem artichoke
powder were also included into evaluation of maistgontent, hardness, and
microbiological changes during the storage timefirbt seven days of the storage
time of samples, the greatest changes were detectedms of moisture content
and hardness of products. The moisture contentakés decreased by 1%—2%,
moisture content of honey biscuits decreased b$623% (Figure 7), but in
butter biscuits moisture content increased two $ime

Hardness of cakes increased 2,1-4,2 times, hardhesster biscuits increased
by 25,2%-39,3%, and hardness of honey biscuitse@sad by 26,2%-—-50,5%
(Figure 8).

Development of microorganisms was not detected lba s$urfaces of
experimental butter and honey biscuits samplesndutieir storage. From the
cakes, the first that started to spoil was therobstample followed by the sample
with 10% of Jerusalem artichoke powder (FigureR¥placement of wheat flour
with Jerusalem artichoke powder more than 30% sHaWwat the added Jerusalem
artichoke powder inhibited significantly the devaeent of yeasts cells and
moulds number in cakes (p<0,05).

5. Content of inulin and other dietary fibre in pagdry products
with Jerusalem artichoke powder

In pastry products in which high quality flour weeplaced with Jerusalem
artichoke powder, the content of inulin increasemnificantly (p<0,05)
(Figure 10). Replacing 30% of high quality wheatufl with Jerusalem artichoke
powder, inulin content in cakes was 5,51 g, indautiscuits 8,02 g, and in honey
biscuits, it was 10,07 g 100'g

The experimental results showed that in classie&kles and butter biscuits
made of high quality wheat flour the dietary filmentent was less than 3 g 100g
while in honey biscuits it was higher (Figure 1Replacing high quality wheat
flour with Jerusalem artichoke powder, amount ottaly fibre increased
significantly (p<0,05) in pastry products. Replariwheat flour with 30% of
Jerusalem artichoke powder, dietary fibre contertdO g of cakes was 3,03 g, in
butter biscuits — 3,55 g, but in honey biscuits ,345g; therefore, these pastry
products may be called as “dietary fibre source”.
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The experimental results demonstrate that in c@kiggire 12), and similarly
also in butter and honey biscuits, monomers ofadyefibre are arabinose, xylose,
glucose, galactose, mannose, rhamnose, and fuatbssemounts of monomers in
the studied products, except xylose, proportionailyreased with increasing of
Jerusalem artichoke powder concentration in ther floixtures. Glucose increased
twice in all studied pastry products when wheatiflavas replaced with 30% of
Jerusalem artichoke powder.

Arabinose was the second most widely representatbmer in the cake and
biscuit dietary fibre; its content increased by 329%48% if the added Jerusalem
artichoke powder was 10%, by 54% — 66% if the gtyaof the added Jerusalem
artichoke powder was 30%, in its turn by 71% — 9B%he concentration of
Jerusalem artichoke powder was 50%.

Xylose was the only monomer the content of whicltreased in pastry
products with Jerusalem artichoke powder. This ergphad a negative effect on
the gas retention in the product and loaf volume.

Discovered qualitative content of the monomers makpossible to predict the
possible dietary fibre of Jerusalem artichoke pawdiaey may be soluble pectin,
protopectin, hemicellulose, and cellulose.

6. Nutritional value of pastry products with Jerusdem
artichoke powder

By addition to recipes only one ingredient, it isspible to change the
appearance of the product, sensory evaluation amdtional value, including
energy value. In experiments investigated cakegteband honey biscuits are
made by these pastry product classic recipes,dahepnly slightly modified: high
quality wheat flour is partly replaced with Jeresalartichoke powder. In results
these changes have altered the product nutritemmikenergy value.

The results show that replacing high quality wHkatr with 30% of Jerusalem
artichoke powder the energy value in cakes dectehges,9%, in butter biscuits
by 6,6%, in honey biscuits by 7,2% (Table 4).

In cakes (Table 5), in a similar way as in butted &oney biscuits, where 30%
of wheat flour were replaced with Jerusalem artkeh@owder, the content of
thiamine and riboflavin as well as Mg, K, P, Ca dfalincreased in comparison
with control samples.

In pastry products with Jerusalem artichoke powdbke nutritional value
increased because the content of dietary fibrgmiits and mineral substances
increased and fat content decreased.
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7. Economic assessment and hierarchy alternative alysis of
pastry products with Jerusalem artichoke powder

Calculations of costs of raw materials for pastrpducts with Jerusalem
artichoke powder are summarised in Figure 13.

The use of Jerusalem artichoke powder in producifgmastry products raised
the costs of raw materials with increasing the tjtarof Jerusalem artichoke
powder in the product. The rise of raw materialteds explained by the price
differences between high quality wheat flour andusalem artichoke powder
(price of 1 kg of high quality wheat flour is 0.5¥L, 1 kg of Jerusalem artichoke
powder is 6.50 LVL).

The competitiveness of pastry products with Jeamadrtichoke powder with
similar pastry products existing in the market wasgaluated by hierarchy
alternative analysis.

As alternatives were advanced three pastry prodiroups (Table 6):
alternative 1 — classical pastry products (PP waBs alternative 2 — pastry
products with Jerusalem artichoke powder (PP wiPR)J alternative 3 - pastry
products with seeds (PP with seeds).

Each group of pastry products included variousrggsibducts (cakes, biscuits
etc.) that had a similar baking technology.

Basing on the theoretical and experimental studfi¢ke present research, eight
criteria were advanced for alternative analysidctvlvere as follows:

1% criteria — vitamins content;

2" criteria — minerals content;

3" _ dietary fiber content;

4" _ taste qualities;

5™ _ apperiance;

6" — structure;

7" — storage time;

8™ recognition.

The defined alternatives and criteria descript®mgiven in Table 6 where the
coloured cell in each line indicates the most @dd& and above evaluated
alternative relating to this criterion.

Criteria comparison matrix of thé“evel is presented in Table 7. The priority
vector components indicate the level of criterigpamance. We can see that the
most important criterion isensory propertieshe evaluation of which is 0,27 or
27%. The next important is critericappearancewith a high evaluation 0,24 or
24%, then come criteria that are connected withptstry product nutritional value
— dietary fibre conten{0,16 or 16%)mineral conten{0,13 or 13%), anditamin
content (0,09 or 9%). The least important criterion turrmd to berecognition
(0,02 or 23%).

According to T. Saati theory coordination relationust be less than 10% or
0,10, but the extreme limit for it is up to 20%. & of coordination relation of
criteria comparison matrix at'2level is 0,15 (Table 7) or 15%, which falls in
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permissible limit, so the evaluation correctnesscoferia is considered to be
correct and significant.

Coordination relations of all eight criteria in 3vel comparison matrixes are
within the allowed limits from 0 to 13% that indiea the evaluation correctness of
criteria and the high validity level of results.

The calculated results of global priorities showatttihe optimal alternative was
considered to be the"alternative orpastry product with Jerusalem artichoke
powder(PP with JAP because the global priority vector was 0,37 ¢¥3fat was
the highest evaluation in comparison with otherswelver, it should be noted that
evaluation of the two other alternatives differemlyoslightly as the alternative
classical pastry produdPP classical)had priority percentage 35, and alternative
pastry products with seeds (PP with sectB)6 (Table 8).

The global priorities calculated by hierarchy alive analysis show that
pastry products with Jerusalem artichoke powderhmigave a competitive
capacity to compete with other pastry productdaf type.

CONCLUSIONS

1. The advanced hypothesis is proved that by enrichasgry products with dried
Jerusalem artichoke powder their sensory propedigs physico-chemical
parameters change resulting in a decrease of enailgg of the product and
increase of nutritional value.

2. Experimentally used dried Jerusalem artichoke powdehich was
commercially produced, compared to the high qualtyeat flour contains
elevated amount of inulin (58,90,76 g 100d) and dietary fibre
(14,05+0,28 g 100 Y, as well thiamine (1,71+0,03 mg 108)g riboflavin
(0,37#0,03mg 1009), magnesium (70,0+1,4mg 100)y potassium
(1890,0+37,8 mg 1007 phosphorus (280,0+5,6 mg, 10069, calcium
(120,0+2,4 mg 100}, and iron (6,83+0,14 mg 100'y

3. Replacing high quality wheat flour with dried Jealesn artichoke powder and
preparing the dough, time of dough kneading andgboweakening is
prolonged significantly (p<0,05), dough elasticityd dough resistance against
mechanical action is reduced in comparison withattieur dough.

4. Addition of dried Jerusalem artichoke powder totpagroducts influences
significantly their colour, hardness, content obtpins, fats, dietary fibre,
vitamins, and mineral (p<0,05). If the wheat flasirreplaced with Jerusalem
artichoke powder more than 30%, then the quantitthe added Jerusalem
artichoke powder inhibits significantly the devetognt of yeasts cells and
moulds number in cakes.
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. Consumers evaluated the liking degree of the ewpial pastry products with
dried Jerusalem artichoke powder forilke a little to like very much.

Respondents considered pastry products with 30%eofisalem artichoke
powder supplement as the maximum amount of theacepl wheat flour with

Jerusalem artichoke powder. The majority of respotsl like the new pastry
products with Jerusalem artichoke powder, and waiillthgly use them in the

diet in future.

. Replacing 30% of wheat flour with Jerusalem artieghgowder, content of
inulin and other dietary fibre is in cakes 3,03rgl&,51 g; in butter biscuits
3,55 g and 8,02 g; in honey biscuits 5,14 g an@7.@, 100 g, respectively.

The determined monomers of dietary fibre in pagrgduct with Jerusalem
artichoke powder are arabinose, xylose, glucoselactgsse, mannose,
rhamnose, and fucose.

. Replacing high quality wheat flour with 30% of Jeasilem artichoke powder,
energy value of cakes decreases by 5,9%, thattterkhiscuits by 6,6%, and of
honey biscuits by 7,2%. Increasing the contentiefady fibre, vitamins and
mineral substances and decreasing the amount ©firfgtastry products with
Jerusalem artichoke powder, their nutritional vahereases as compared with
the control product.

. Pastry products with Jerusalem artichoke powdetscose by 1,5%—13,5%
depending on the quantity of the added Jerusaleéichake powder and the
type of pastry product.

. Hierarchy alternative analysis shows that pastodpcts with dried Jerusalem
artichoke powder have the competitive capacitydmgete in the market with
other pastry products of the similar type.
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