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TITRIMETRISKO METOZU SAL IDZIN AJUMS ASKORBINSKABES SATURA
NOTEIKSANAI D ARZENOS
THE COMPARISON OF TITRIMETRICAL METHODS FOR DETERMINATION OF
ASCORBIC ACID INVEGETABLES
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Abstract. The aim of the research was to evaluate and comapare the suitability of different
volumetric methods for determination of ascorbic acid in onions and lettuce. The content of
ascorbic acid was determined in three varieties of onions and lettuce using two titrimetric
methods — titration with 2.6-dichloroindophenol in acidic solution or iodometrically. The obtained
results show significant differences depending on a titrimetrical method. The content of ascorbic
acid was determined from 14.78 till 25.06 mg 100g” in onions or on average 10.47 mg 100 g in
lettuce using 2.6-dichloroindophenol as titrant. This method is not adaptable for coloured
analyzing solutions. The results of the research show that the determined content of ascorbic acid
in analyzed samples was by 1.5 to 2 times higher using the standard solution of iodine than the
previous method. It allows to make the conclusion that by means of this titrimetric method not only
the content of ascorbic acid but also the content of other organic acids was determined.
Keywords:ascorbic acid, titrimetric methods, vegetable.

levads

C vitamns (askorbiskibe) ir cilveka organismam naaxigs antioksidants. Sisiden
SkistoSais vitarms ir iesaigts daudzos bioldgkos procesos. aTbiologiska noame pamatojas uz
spgu piedaities fermentavas reakcifis davajos organismos. Vielmg C vitanins piedals
oksid&aras — redugSanad procesos, hidroksBanas reakdg, kas galvenoks nepiecieSamas
saistaudu veidoSannoradrenaha un serotama singzé. C vitanins veicina dzelzs uzkSanos,
piedaks mikroelementa vara vielmai, aizsarg Sinas no bdjumiem, ko rada hvie radikali,
tokgni un argjas vides pieanojums, ir tieSi saists ar olbaltumvielu apmai. C vitamns,
E vitanins un karani ir dabiskie uztur esoSie antioksidanti, kas mazinaatsida radikilu
toksisko ietekmi. ligstoSs antioksidantu defcuztus veicina audgu un aterosklerozes #tibu.
Vitaminaipa3bas ir dabasastopamajam askorisiabes L-izongram. Kimiskas sintzes rezultta
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veidojas ar D-izoners, kuram dpat pienit antioksidantaipadbas, t&u enzinatisko reakciju
ko-faktora funkcijas tas negppildit, tadel D-askorbinskabei nepierit visas C vitartna ipa3bas
(Davey et al, 2000).

Ta ka cilveka organisms nespa&intezt C vitamnu, tad viss organisma funkcidag
darlabas nodroSiranai nepiecieSamais\itanina daudzums iapzpem ar patiku. MK noteikumi
Nr. 988 (2009. gada 1. septembris) nosaka, ka Gatilijekam ieteicara C vitamna dienas deva
ir 80 mg, t&u literatira atrodami dati liecina, ke tvar sasniegt 150 mg (Levire a/., 1999). Ar
C vitamnu ir bagti audi, ogas un arzepi, ipasSi daudzat ir roZzu audos, upens, sarkanajos
piparos, maz C vitatna ir davnieku valsts produktos. Lat@ijaudZtajas upensd askorinskibes
saturs ir robeds no 80 idz 294 mg 100 § dzrvens — idz 60 mg 100 ¢, mellens — kdz
25 mg 100 g, piadZos atkalba no %irnes — idz 120 mg 100 §(Straurite ez al., 2012).

C vitamina satura noteikSanai tiek izmantotasada® modernas ana$kas metodes —
Skidruma hromatodifija, kapilara elektrofoEze, spektrofotometrija, amperometrija, lietotas
daZzdas iefces — sensori un biosensori, ampétriskie vai kulonometriskie detektori (Aryaal.,
2000, Shaidarovat al., 2006, Gazdik et al., 2008,). Tau lielaka dda So moderno aréikko
metoZzu un iaku lietoSana ir darbietilpg, laikietilpga, to veikSanai nepiecieSama sate?
aparatira unipaSi apraciti cilveki. Vienkarsakas, bet ne mak preazas ir titrimetrisiés metodes —
C vitamna noteikSana, t&ot ar 2,6-dihlorfenolindolfenolu (AOAC, 1990) vai ialietojot
jodometrijas metodi.TitréeSanu ar 2,6-dihlorfenolindolfenolu @r izmantot, ja analigamais
Skidums ir késains. Bdos gadumos lka titrimetrisko metodi izélas C vitarina jodometrisku
noteikSanu. Askoiinskabe visstabiika ir skaba vidg, bet viegli oksidjas taziska vai af neitrala
Vidg, tapec § vitamina titrimetrisk noteikSana tiek veikta 8ka vide, visbieZk metafosforskbes
klatbatne.

Petijuma nerkis bija iz\ertét dazadu titrimetrisko metozZu lietoSanas iefs C vitarina
satura noteikSanai Lat@ipudztos daZdu irpu gpolos un satos.

Materi ali un metodes

Darba analizti tris &irpu Spoli ‘Alibaba’, ‘Exibition’ un ‘Vento’, kas audai lauku
izmeginajumos 2013. gada vagarka an sahti ‘Grand Rapid’, kas au@dtd Pares dizkopbas
izmeginajumu stacijas @ves seguma siltumcas.

C vitamina noteikSanai ar kburbi (diametrs ir 1 cm) noigolu un saltu vidgiem
paraugiem izspiez diskus, tos sasmalcina pameelpiesi. 50 ml centrifigas stobria iesver
2 + 0.001 g sasmalciti parauga. Katram pievieno 50 ml 1% HCIl un 5%P&, maigjuma
(v:v=1:1) un 6ipigi samaisa. & 30 minaetm idumus filt€ caur papra filtru Nr. 89. Vitanina
satura noteikSanai ar Mora pipeti a&m 10 ml filtrata, ko tite ar 0.0005 malru
2,6-dihlorfenolindolfenolu (1. titrantsjdz \aji sartai krasai vai ar ar 0.005 maru joda &idumu
(2. titrants) cietes &tbitne lidz &iduma kisas majai. C vitanina satura (mg 100 %
aprkinasSanai, titéjot ar 2, 6 dihlorfenolindofenolu, izmantots 1. vidojums:

v,

titr

x 0044x V,mp x100
7 ,

anal xm

kur V.. — titre8anai izlietotais 2, 6 dihlorfenolindofenola tilpums, ml;
0.044 — askoinskabes daudzums, ko redud ml 0.0005 M 2, 6 dihlorfenolindofenola
8kidums, mg;
V 1 — kopdais filtrata tilpums, ml;
V .. — titré8anai nemtais anaipma &iduma tilpums, ml;
Miesvars — PArauga iesvars, g.
C vitamina satura (mg 100’9 apgkinaSanai, titgjot ar joda §dumu, izmantots 2. vieddjums:

(1)

iesvars

askorb

G xM g, <V, x500

(2)

m

mies vars

kur C,,— joda maira koncenticija &iduma, mmol mi*;
V,, —titreSanai patrtais joda Eiduma tilpums, ml;
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M .0 — @skorbiiskibes molmasa, mg mmbl
500 - lielums p&rekinasanai uz 100 g;
Miesvars — PArauga iesvars, g.

Titrimetriskas anaizes veiktas 16 atkirtojumos. Datu matefitiskajai apstdei izmantotas
dispersijas un koratijas anatkzes.

Rezultati un diskusijas

Darzeni ir galvenais C vitaima avots, no ikdienalietotajiem dfzepiem visvaigk
askorbnskabes sastopamsapostos, paprik un brokobs (Belitz er al., 2009). Rtijuma tika
analiti sipoli, kas ir vieni no ser@jiem sakaugiem un tiek plasi izmantoti. To galvevartiba
saistta ar&terisko ¢lu un fitonddu saturu tajos. ®a gpoli unipasi gpolloki ir vairaku vitaninu
un minealvielu avots. Vitarinu, tai skai C vitanina, saturs ir atkeggs un mairgs atkatba no
&irnes, K afi no audz3anas, nakSanas un uzglaBanas apskliem.

legitie rezultiti (1. atels) liecina, ka C vitaima saturs bitiski at#as (p< 0.005) daZdu
&irnu gpolos. Viszerakais askorhbiskabes saturs tika noteikts sarkanpadu &irnes ‘Vento’
sipolos, &irnes ‘Exibition’ gpolos tas ir par vige 30% augsiks, bet girnes ‘Alibaba’ spolos —
par gandiz 70% augaks nek sarkanajosipolos. Ka redzams 1. alla, ieditie rezuliti batiski
atXiras atkaiba no noteikSanai ialéta titranta. Titgjot ar 2,6-dihlorfenolindofenolu (1. titrants),
askorbnskabes saturs tika noteikts roliszno 14.781z 25.06 mg 100 b atkatba no spolu
gkirnes. legtie rezulfti atbilst zinaniskag literafira atrodamajiem rezutiem (Belitzez al., 2009).
Si noteikSanas metode pieder pie AOAC metoden tiek plasi pielietota askoriskabes
noteikSanai augs un diizenpos. T&u metodes ttkums ir tas, ka to gti izmantot tajos gaglimos,
ja ieditais analizjamais &idums ir kasains. Bdos gadumos parasti K titrimetrisko metodi
izvélas C vitariina jodometrisku noteikSanu, kudarba Eidums ir noteiktas konceatijas joda
Sidums. TiteSana notiek indikatora cietesitditné un metode pamatojas uz to, ka askuskibe
reduE jodu par joddu, oksid§oties par dehidroaskairslabi.
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1. att. C vitarina satursipolos atkaiba no noteikSanas metodes.
Fig. 1. The Content of Vitamin C in Onions Depending on Analitical Method.

Eksperimerttli iegatie rezulti (1.at€ls), liecina, ka, tiot ar joda Eidumu (2. titrants),
C vitanina satursipolos ir 1.51dz 1.9 reizes audits (atkatha no %kirnes) saldzinot ar &ditajiem
iepriek§ min&aja noteikSanas metodd aslauj secift, ka, nosakot C vitatna saturu jodometriski,
kvantitaivi tiek noteikta ne tikai askomslabe, bet arciti redu&ties spgigi savienojumi. idzigus
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Secimjumus var atrast azinatniskagp literatira (Arya et al, 2000), &péc, analizjot rezul&tus par
C vitanina saturu da@tlos paraugos, vieranjanorada, kada titteSanas metode ir izlta un lietota.

Zinatniskaps publikacijas (Singhet al., 2012) atrodams, ka C vitama saturs adgs un
darzepos var mairties atkaiba no daZdiem apkrtgjas vides un stresa faktoriem, pienam,
gaismas intendgites, temperatas, mitruma apskliem, atmoséras piedrnojuma u. c.

Petijuma tika analigts af C vitamna saturs salos, kuri audzti daZzdos mitruma
apstklos.
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2. att. C vitarina saturs salos atkaiba no noteikSanas metodes.
Fig. 1. The Content of Vitamin C in Lettuce Depending on Analitical Method.

legitie rezultiti (2. atels) rada, ka C vitarma saturs salos bitiski atgiras atkaiba no
audzSanas apskliem. Nepietiekama mitruma apklos C vitarina saturs ir gant cetras reizes
zenmaks nek sabtos, kuri saémusi pietiekamu daudz mitruma. ASajos pgjumos tika
parbaudias abas C vitama titrimetriskis noteikSanas metodes un setinka jodometrisis
titreSanas (2. titrants) ggdima iegatie rezulfiti ir vairakkart lielaki, nela titrgjot ar
2,6-dihlorfenolindofenolu (1. titrants).

Secirajumi

C vitamna (askortiskabes) satura kvanti@ai noteikSanai ipolos un saltos var
izmantot daZdas titrimetrisks metodes. Tigjot ar 2,6-dihlorfenolindofenolu, i@tje rezulfti
saskan ar ziraiskap literatira atrodamajiem. Jodometriask titteSanas rezuita iegatie raditaji ir
skaitliski idz divam reiZm lielaki. Nosakot C vitartna saturu augs un diizenos, pretzi janorada
lietota titrimetriska metode un titrants.
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SKUJU KOKU PREPARATU IETEKME UZ K APOSTU PATOGENU
|IZPLAT IBU GALVI NKAPOSTOS
INFLUENCE OF CONIFEROUS TREES BIOMASS EXTRACT ON THE SPREAD
OF GREY MOULD IN CABBAGES

Liga Lepseé, Janis Lepsis, Solvita Zeipipa', Larisa Bite', Regna Ranané?,
Jilija Volkova?, Vija Rozukalne®
' Pares Dirzkopbas p&jumu centrs? Latvijas Augu aizsardbas @tijumu centrs
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Abstract. Worldwide interest in organic agriculture is rising simultaneously with the development
of sustainable growing technologies with the limited use of chemical plant protection products. The
decrease of of environmental load is regulated also by the EC regulation No. 2092/91 where
significant reducing of chemical plant protection products is envisaged. Plant protection products

of plant origin (botanicals) are foreseen as alternative to chemical ones in the organic and
integrated cropping systems. Unfortunately, the research done in this field is insufficient. There are
some publications on the fungicide and insecticide activity of extracts from particular plants, int.al.

coniferous trees. Grey mould (caused by Botrytis sp.) is one of the most destructive diseases of
cabbage in particular meteorological conditions. Cool and moist summers promote development of
grey mould in cabbage. Timely sprayings of plant protection products of plant origin can reduce
damage caused by Botrytis and promote better cabbage storage ability during the winter. Field
trials where spruce biomass extracts in ethanol were evaluated by the Pure Horticultural Research

Centre and Latvian Plant Protection Research Centre were performed during three years period
with the aim to find the most efficient preparation for limiting the spread of grey mould in cabbage.

Extracts of biomass obtained from spruce and pine with different additives as emulsifiers,

surfactants and preservatives were tested in different dosages and concentrations. The obtained
results are disputable and do not give a clear evidence of effectiveness of one particular
preparation. A tendency was observed that 1% spruce bark extract in ethanol had the most limiting
influence on the Botrytis spread on cabbage.

Keywords:spruce, pine, Botrytis sp., Brassica oleracea var. capitata.

levads
Pieaugot prabam partikas kvaliitei un vides aizsar@lzai, visa pasaul attistas biologska

lauksaimnietba, taj skaig darzkopba, kuras pamatprincipus nosaka ES regulas Nr. 2092/91
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