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INVESTIGATIONS INTO POSSIBLE SOURCES
OF RESISTANCE FOR BREEDING OF PEACHES
RESISTANT TO PLUM POX VIRUS

VYZKUM ZDROJU REZISTENCE VYUZITELNYCH VE SLECHTENI
BROSKVONI NA ODOLNOST K VIRU SARKY SVESTKY

L Oukropecl, B. Kr§kal, J. Polak?

! Horticultural Faculty of Mendel University of Agriculture and Forestry at Brno, Lednice
na Moravé, Czech Republic

2 Research Institute of Crop Production, Division of Phytomedicine, Praha-Ruzyné, Czech
Republic

ABSTRACT: Several peach cultivars and Prunus sp. investigated as sources of resistance for breeding of peaches for
resistance to plum pox virus (PPV) were budded on peach Siberian C rootstock artificially infected with PPV. Peach Siberian
C is susceptible to PPV, developing distinct PPV symptoms on leaves. This peach rootstock is resistant to frost and therefore
suitable for testing for resistance to PPV in the field conditions. Peach cultivars Favorita Moretini 3 and Envoy showed higher
resistance to PPV in the first experiments. No distinct symptoms on leaves and fruits were observed in these cultivars after
their budding on rootstock Siberian C infected with PPV. Higher resistance to PPV was also ascertained in Prunus davidiana
(Carr.) Franch., Prunus persica (L.) Batsch. x P. davidiana (Carr.) Franch. NBS 136, P. amygdalo-persica L. cv. PoZir and
in peach cultivar Maygrand, which responded only with mild symptoms of PPV on leaves. PPV was proved by ELISA in all
investigated species and crossings of Prunus and cultivars of P. persica (L.) Batsch. No immune response to PPV was found
investigating possible sources of peach resistance to PPV.

peach; breeding; resistance; plum pox virus; artificial infection; ELISA

ABSTRAKT: Pfi vyzkumu zdroji rezistence vyuZitelnych ve Slechténi broskvoni na odolnost k viru Sarky Svestky (plum
pox virus — PPV) byly zkouZené druhy rodu Prunus a odridy broskvoni ockovany na podnoZ broskvoné Siberian C, nichylnou
k PPV. PodnoZ broskvoné Siberian C reaguje na infekci PPV zfetelnymi pfiznaky na listech a svou odolnosti vi&i mrazu je
vhodna pro zkouSeni odolnosti k PPV v polnich podminkéch. V prvnich pokusech byla zji§téna vy33i odolnost odrid brosk-
voné Favorita Moretini 3 a Envoy k PPV. Na téchto odriidéch nebyly po naofkovani na podnoZ Siberian C infikovanou PPV
pozorovény zietelné pfiznaky na listech a plodech. ZvySena odolnost k PPV byla potvrzena také u Prunus davidiana (Carr.)
Franch., P. persica (L.) Batsch. x P. davidiana (Carr.) Franch. NBS 136, P. amygdalo-persica L. cv. PoZér a rovn&Z u odriidy
broskvon€ Maygrand, které reagovaly jen mirnymi pfiznaky PPV na listech. PPV byl prokdzdn pomoci ELISA ve viech
zkoudenych druzich a kfiZencich rodu Prunus a odriidich P. persica (L.) Batsch. V Zidném p¥ipad& nebyla prokdzina imunita
k PPV.

broskvoii; Slechténi; rezistence; virus 3arky $vestky; umélé infekce; ELISA

UvoD

Na rozdil od §vestek, slivoni a merunék, kde jiZ byla
publikovéna fada sdéleni o zdrojich rezistence, pfipad-
né imunity k viru Sarky $vestky (plum pox virus —
PPV), je situace u broskvoni odli¥na. Dosud bylo pub-
likovdno jen n&kolik sd&leni (Syrgiannidis
a Mainou, 1978, 1988; Mainou a Syrgian-
nidis, 1992; Tobias aj., 1992; Balan aj., 1994),
kterd neprokazala v podminkach pfirozené infekce re-
zistenci Z&dné odridy broskvon& k PPV. Pomé&rné& mal4

aktivita na dseku vyzkumu rezistence broskvoni k viru
Sarky Svestky souvisi i se skutenosti, Ze broskvoné
reaguji na infekci vétSinou kmend PPV mirnymi pfi-
znaky a neexistovala metoda spolehlivé detekce a sta-
noveni koncentrace viru ve stromech broskvoni. Dil&i
poznatky, z nichZ vétSinou byla vyvozovéana nizka ne-
bo variabilni spolehlivost stanoveni PPV v broskvo-
nich, publikovali pouze Dosba aj. (1986) ve Francii,
Rankovié a Sutié¢ (1986) v Jugosldviia Albrechto-
va (1990) v Ceskoslovensku. Metoda spolehlivé de-
tekce a stanoveni koncentrace PPV ve stromech brosk-

ZAHRADNICTV] - HORT. SCI. (PRAGUE), 23, 1996 (3): 81-83 81



voni pomoci ELISA byla publikovana neddvno (Po -
14k, 1995). V Recku (Mainou a Syrgianni-
dis, 1992) napfiklad zkoumali nachylnost 107 odrud
broskvoni a nektarinek k PPV v podminkéch pfirozené
infekce a zjistili pouze 16 odrid s niZ§im indexem na-
chylnosti.

Kervela a Pascal (ustni sdéleni, 1993) INRA
Montfavet-Francie, pouZili jako zdroje pfi $lechténi
broskvoni na rezistenci k PPV Prunus davidiana
(Carr.) Franch., kterd je zaroven rezistentni k mrazu
a k padli. Tento postup muZe vést k cili, ale Easové je
velmi zdlouhavy. Rezistence k PPV se vyskytuje
i u broskvomandloni, i kdyZ Polak aj. (1988) pozo-
rovali na jiZni Moravé na nékolika stromech broskvo-
mandloni pfiznaky 3arky, Zilkovitost a skvrnitost listu.
Polak (1989) prokazal v listech stromu broskvoman-
dloni s uvedenymi pfiznaky virus Sarky $vestky pomo-
ci imunosorbéni elektronové mikroskopie.

Z hlediska §lecht&ni broskvoni na rezistenci k Sarce
Svestky by bylo vyhodnéjsi pouZit jako zdroje rezisten-
ce odridy broskvoné s vysokym stupném odolnosti
k PPV. Z praxe je znidma rizn4 intenzita pfiznaki Sar-
ky na plodech a listech broskvoni. Na n&kterych odri-
déch broskvoni jsme nikdy nepozorovali pfiznaky Sarky
na plodech a listech. Proto jsme pfistoupili k umélym
infekcim PPV a cilenému vyzkumu ke zji$t€ni zdroji
rezistence k PPV mezi odridami broskvoni, které jsou
v nafem a svétovém sortimentu.

MATERIAL A METODY
Rostlinny material

V pokusech jsme pouZili tyto druhy a odridy ovoc-
nych dfevin: Prunus davidiana, broskvomandloii P.
amygdalo-persica L. cv. PoZér, P. persica (L.) Batsch.
x P. davidiana (Carr.) Franch. NBS 136 a odridy
broskvon& Maygrand, Favorita Moretini 3 a Envoy.

Indikétor viru Sarky Svestky

Jako indikétor infekce virem Sarky $vestky jsme po-
uZili broskvoiiovou podnoZ P. persica Siberian C, ktera
reaguje na PPV prosvétlenim Zilek a difuzni skvrnitosti
listd, skvrnitosti plodi.

Metoda umélé infekce virem Sarky Svestky

Jednoleté podnoZe Siberian C péstované ve vegetat-
nich niadobich byly v roce 1991 infikoviny metodou
»chip budding®. Zdrojem infekce byla ofka z merun&k
odridy Vegama infikovana PPV, typickym stiedo-
evropskym izoldtem zpusobujicim pfiznaky difuzni
skvrnitbsti na listech a krouZkovitosti na plodech
a peckich.

Testovini odolnosti druhii a odriid broskvoné k PPV

Na dvouleté podnoZe Siberian C infikované PPV
byly otkovany testované druhy ovocnych dievin a od-
rudy broskvoné, které byly v nasledujicich tfech letech
hodnoceny na pfitomnost viru Sarky Svestky. Virus Sar-
ky Svestky byl v druzich a odridich broskvoné na-
oCkovanych na infikovanych podnoZich Siberian C
zjisfovan sérologicky pomoci ELISA a dale byly sledo-
véany piiznaky na listech a plodech. KaZdy druh nebo od-
ruda byly naotkovany na deset kusti podnoZi Siberian C.

VYSLEDKY A DISKUSE

Odruda broskvoné Favorita Moretini 3 byla naogko-
vana na podnoZe Siberian C infikované PPV v roce
1992. Virus Sarky $vestky byl prokazan 15. 4. 1993
pomoci ELISA v osmi z deseti ockovanci. PPV byl
opakované prokdzin pomoci ELISA v listech a kvé-
tech stromi v bfeznu 1994 a ve slupkich plodi v erv-
nu 1994 a 1995. Na listech ani na plodech infikova-
nych stromil broskvoné Favorita Moretini 3 se v letech
1992, 1993, 1994 a 1995 neprojevily Zadné zietelné
pfiznaky Sarky.

Dal3i odridy byly naolkovany na podnoZe Siberian
C infikované PPV v roce 1993. V roce 1994 byly ocko-
vdny dvéma oCky na kaZzdou podnoZ druhy P. davidia-
na, P. persica x davidiana NBS 136, broskvomandloii
P. amygdalo-persica L. cv. PoZir a odridy broskvoni
Maygrand a Envoy.

Pomoci ELISA byl v roce 1995 prokizan PPV ve
40 % ockovanych stromi P. davidiana (Carr.) Franch.,
P. persica (L.) Batsch. x P. davidiana (Carr.) Franch.
NBS 136 a P. amygdalo-persica L. cv. PoZér a ve stro-
mech broskvoné odriidy Envoy i Maygrand.

Na stromech odridy Envoy nebyly zji§t€ny Zadné
pfiznaky na listech a pfi dfivéj8ich pozorovanich v poli
ani na plodech. Na dal3ich druzich peckovin a odrudé
broskvoné Maygrand byly zji§tény na listech infikova-
nych stromu velmi slabé, netypické pfiznaky PPV.

Odrudy broskvoné Favorita Moretini 3 a Envoy by
mohly byt vyuZity ve $lechténi broskvoné na odolnost
k viru ¥arky Svestky. PPV je moZno v infikovanych
stromech prokézat pomoci ELISA, avSak nemocné
stromy nereaguji na pfitomnost viru zfetelnymi pfizna-
ky. Je moZné predpokladat vySsi odolnost téchto odrid
broskvoné k viru Sarky Svestky.
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INFORMACE

Informace o kolokviu poridaném Nadaci Alexandra von Humboldta v Praze

Ve dnech 13. a 14. kvétna 1996 se konalo v Institutu post-
graduélniho vzd&lavani ve zdravotnictvi v Praze Kolokvium
Nadace Alexandra von Humboldta pro byvalé hostujici vé-
decké pracovniky z Ceskoslovenské republiky ve Spolkové
republice Némecko a stipendisty-védecké pracovniky Nada-
ce Feodora-Lynena v Ceské republice. Kolokvia se ziigastni-
lo celkem 191 byvalych stipendisti a &elni zdstupci Hum-
boldtovy nadace, tj. jeji prezident prof. Reimar Liist,
generdlni sekretdi Dr. Manfred Osten a zastupujici generélni
sekretaf Dr. Dietrich Papenfuss.

Kolokvium zahdjil 13. 5. v odpolednich hodindch gene-
rélni sekretdf Dr. Manfred Osten a uvitaci projevy pfednesli
prof. Dr. Ladislav Pelech, prezident Humboldtova klubu
v Ceské republice a zistupce velvyslance Spolkové republi-
ky v Ceské republice. Slavnostni projevy pfednesli prof. Dr.
Reimar Liist na téma ,,Zékladni vyzkum a spole&nost* a prof.
Dr. Jifi Kejt na téma ,Kostnicky koncil a Cechy", Ve veder-
nich hodinich byli i¢astnici hosty party, kterd byla pofadana
velvyslancem SRN v CR panem Dr. Antonem Rossbachem
v Lobkovickém paléci. Dal§i den probéhly v Sesti sekcich
odborné semindfe na téma ,Minuld a soucasni spoluprice
&eskych a némeckych v&dci jako vyznamny integraéni prvek
dne3ni a budouci Evropy*. Jednalo se o tyto sekce: humanit-
ni védy, medicina/veterinirni medicina, biologické védy,
chemie/farmacie, fyzika/matematika, védy geologické/inZe-
nyrské. Uvodni pfedna¥ky, které prednesli pfedni némegti
védecti pracovnici, byly doplnény kratkymi referity byva-
lych stipendistd Humboldtovy nadace. V odpolednich hodi-
nich probé&hla diskuse o védecké spoluprici mezi Ceskou
republikou a Spolkovou republikou Némecko se zfetelem na
mozZnosti kontaktnich programi Humboldtovy nadace
a Goethe-Institutu. Ve velernich hodinich prob&hla party na
rozlou&enou.

Vyznam kolokvia je nutné spatfovat v kladném hodnoce-
ni okolnosti, Ze se Humboldtova nadace ve sloZitém obdobi
totality v letech 1964 aZ 1989 zaslouZila o védecky riist mno-
ha &eskych védeckych pracovniki v nejrozmanitéjSich véd-
nich oborech, ktefi na $pickovych védeckych pracovistich
v SRN pobyvali po dobu tfi mé&sict aZ dvou let. Od roku
1990 je moZna daleko svobodné&j8i vyména védeckych stykl
mezi SRN a CR. Ze strany byvalych stipendisti zazn&lo vel-
mi Casto kladné hodnoceni a pod€kovéani Humboldtové nada-
ci a SRN za umoZnéni védeckych pobyti v SRN za velmi
vyhodnych finan¢nich podminek, aniZ by za poskytnuti sti-
pendia byla poZadovéna jakakoliv protisluZzba. Mnohym sti-
pendistim pobyt v SRN umoZnil vstup do mezinarodniho
védeckého déni a mezindrodni védecké kontakty. S politovanim
bylo konstatovéno, Ze zejména v poslednim obdobi dochézi
ke sniZeni zdjmu védeckych pracovnikii z Ceské republiky
o stipendijni pobyty, které jsou poskytoviny Nadaci Alexan-
dra von Humboldta.

Prof. Ing. Vdclav Jakubec, DrSc.

Chtél bych proto zdjemce o Humboldtovo stipendium se-
znamit s moZnostmi udéleni stipendia a s postupem, jak je
ziskat. Humboldtova nadace poskytuje ro&né 500 v&deckych
stipendii pro dlouhodoby v&decky pobyt (6 aZ 12 mésicti)
v SRN vysoce kvalifikovanym zahrani¢nim védeckym pra-
covnikum, ktefi maji minimalné hodnost kandidata véd ¢&i jiZ
nové&ji titul Dr. a ktefi nepfekro€ili vé€k 40 rokl. Vybér ucha-
zeti o Humboldtovo stipendium provadi Ustfedni vyb&rova
komise, kterd se sklad4 ze 100 vyznamnych némeckych pracov-
nikd viech védnich oborl za piedsednictvi prezidenta Némecké

© védecké spole¢nosti (Deutsche Forschungsgemeinschaft). Je-

dinym vybé&rovym kritériem je v&decka kvalifikace. Neexis-
tuji kvoty pro zemé & védni obory. Zadosti o stipendium
mohou byt poddny u Humboldtovy nadace kdykoliv. Adresa
nadace je:

Alexander von Humboldt-Stiftung (AvH)

Jean-Paul-Str. 12

D-53173 Bonn

Federal Republic of Germany

Tel.: 0228/8 33-0

Fax: 0228/833199

Nadace doporuéuje uchaze&iim, aby si vyzvedli nejnové&jsi
formulédfe Zadosti. Musi poditat také s tim, Ze posouzeni Za-
dosti trva nékolik mésict. Vybérova komise se schazi tfikrat
ro&né, a to zpravidla v bieznu, &ervenci a listopadu. Zadosti
s poZadovanymi doklady by mély byt doruceny sekretaridtu
nejpozdé&ji pét mésich pfed témito terminy .

Pro pfirodovédce a védce technickych disciplin, jakoZ
i 1ékafe Ci veterinife neni nezbytnd znalost néméiny, posta-
Cuje dobra znalost angli¢tiny. Od védeckych pracovniku hu-
manitnich véd jsou vSak poZadovény dobré znalosti ném¢iny.
Humboldtova nadace financuje kursy néméiny jak pro stipen-
disty, tak i pro jejich manZelky & manZele v SRN.

Vyse stipendia zavisi na véku a védecké kvalifikaci a po-
hybuje se od 3 200 do 4 000 DM mési¢né (bez dalSich sraZek
na dané). Kromé& toho hradi nadace i cestovné, pokud neni
hrazeno matefskym pracovi§tém ¢i matefskou zemi, pfiplatky
pro rodinu, pfiplatky pro acast na konferencich apod. Stipen-
dium se poskytuje nejméné pro obdobi Sesti a maximélné
dvanécti mésici. Ve zvlastnich pfipadech je moZné studijni
pobyt prodlouZit. B€hem stipendijniho pobytu miZe byt &ast
pobytu uskute¢néna i na jiném védeckém pracovisti v jiné
evropské zemi, pokud to charakter védecké priace vyZaduje.

Rozdlenéni stipendisti podle odbornosti se méni rok od
roku. Z celkového poctu 13 830 stipendisti, ktefi pfisli v le-
tech 1953 aZz 1994 do Némecka, bylo 62 % piirodovédcu,
28 % odbornikil humanitniho zaméfeni a 10 % technickych
védeckych pracovniki.

Stipendisté si mohou svobodné vybrat védecké pracovis-
t&€, na kterém chtéji plisobit. Je proto nutné se nejdfive s vé-
deckym pracovistém dohodnout na spolupréci a védeckém
projektu a teprve potom se uchézet o stipendium.

Ceskd zemédélskd univerzita, katedra genetiky a obecné zootechniky, Kamyckd 129, 165 21 Praha 6-Suchdol
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SOME QUALITY PARAMETERS IN BLACK, RED
AND WHITE CURRANTS

NIEKTORE ZNAKY KVALITY CIERNYCH, CERVENYCH A BIELYCH
RIBEZLI

A. Gobo, D. Révayova, J. Kovac

University of Agriculture, Nitra, Slovak Republic

ABSTRACT: Influences of selected cultivars as well as irrigation on fruit quality of black currants ['Otelo’ ('Boskoop’ x
*Silvergieter’), Eva (’Silvergieter’ x 'Holland Black’), "Favorit’ (Ribes dikuscha x *Topsy’)], red currants [’Jonkheer van
Tets' ("Fay's’ x 'Scotch’), BO-123 ('Heinemann Rote Spatlese’ x 'Red Lake’), BO-144 ("Houghton Castle’ x ’Jonkheer van
Tets’)] and white currants ['Primus’ ('Heinemann Rote Spatlese’ x 'Red Lake'), 'Blanka’ ("Heinemann Rote Spatlese’ x 'Red
Lake’), BO-71 ('Red Lake’ x *Gopert’)] during years 1991-1993 in the conditions of Nitra were evaluated. Dry matter (Tab.
Ia, Ib), L-ascorbic acid (Tab. Ila, IIb), organic acids (Tab. Illa, IIIb) and sugar contents (Tab. IVa, IVb) were chosen as
quality parameters. We found significant differences in nutrient matter content in evaluted cultivars and hybrids. As the best
from the point of view of fruit quality of black currants was found 'Eva’ variety with the content of L-ascorbic acid 213.75
mg/100 g, sugars 10.68 per cent and organic acids 3.46 per cent. From the point of view of dry matter content the best was
’Otelo’ cultivar (20.08 per cent). On red currants the best results from the point of view of L-ascorbic acid content were
found in "Jonkheer van Tets’ cultivar (27.86 mg/100 g). Hybrid BO-123 was evaluated as the best with respect to dry matter
(16.63 per cent), sugars (6.63 per cent) and organic acid contents (2.42 per cent). Among white currants cultivars and hybrids
the highest content of L-ascorbic acid was found in berries of *Primus’ cultivar (49.27 mg/100 g). Hybrid BO-71 was evaluated
as the best from the point of view of dry matter (17.7 per cent), sugars (7.91 per cent) and organic acid (2.59 per cent)
contents. The irrigation significantly increased L-ascorbic acid, sugar and dry matter contents in berries of currants. Analyses
of variance confirmed significant influence of climatic conditions of the year on parameters mentioned above. There was not
found any significant correlation between organic acid content and irrigation or climatic conditions of the year respectively.

currants; dry matter; L-ascorbic acid; sugar; organic acids; irrigation

ABSTRAKT: V rokoch 1991 aZ 1993 sme v prirodnych podmienkach Nitry hodnotili vplyv odrody a zdvlahy na kvalitu
plodov &iernych ('Otelo’, 'Eva’, 'Favorit’), ¢ervenych ('Jonkheer van Tets’, BO-123, BO-144) a bielych ('Primus’, 'Blanka’,
BO-71) ribezli. Hodnotili sme obsah sufiny, vitaminu C, cukrov a organickych kyselin. Zistili sme signifikantné rozdiely
v obsahu nutriénych litok medzi jednotlivymi odrodami, resp. novo3lachtencami. Z &iernych ribezli bola na prvom mieste
odroda "Eva’ v obsahu vitaminu C (213,75 mg/100 g), cukrov (10,68 %) i organickych kyselin (3,46 %). V obsahu suSiny
bola na prvom mieste odroda 'Otelo’ (20,08 %). Z Cervenych ribezli najviac vitaminu C obsahovala odroda 'Jonkheer van
Tets’ (27,86 mg/100 g). Novoslachtenec BO-123 bol na prvom mieste v obsahu susiny (16,63 %), cukrov (6.63 %) i orga-
nickych kyselin (2,42 %). Najviac vitaminu C spomedzi bielych ribezli mala odroda "Primus’ (49,27 mg/100 g). Novoslach-
tenec BO-71 bol na prvom mieste v obsahu susiny (17,7 %), cukrov (7,91 %) i organickych kyselin (2,59 %). Zavlaha
pozitivne a signifikantne ovplyvnila obsah suiny vitaminu C, cukrov i sudiny v plodoch ribezli. Analyza variancii potvrdila
signifikantny vplyv ro¢nika na hodnoty uvedenych znakov. Obsah organickych kyselin nebol signifikantne ovplyvneny
zavlahou ani ro&nikom.

ribezle; suSina; vitamin C; cukry; organické kyseliny; zévlaha

UvVoD 95 % vyskytuje v redukovanej forme kyseliny L-askor-

bovej, ktora je velmi stabilna. Démyselnym spracova-

Dietetické a lie¢ivé icinky plodov i listov ribezli s
zndme uZ oddavna. Obsah nutriénych latok v ribezliach
sa v sicasnosti stdva jednym z prioritnych kritérii pri
$lachteni novych odrdd. Z ribezli si to predovietkym
Cierne, ktoré sii na naSom trhu jednym z najcennejsich
a dostupnych zdrojov vitaminu C a dalSich biologicky
aktivnych latok. Vitamin C sa v plodoch ribezli na

nim ribezli sa vo vyrobkoch zachovéa polovica aZ tri
Stvrtiny jej celkového obsahu. Nakolko obsah vitaminu
C je zavisly na odrode, podmienkach ro¢nika a lokalite
pestovania ribezli, je potrebné z hladiska vyZivy &love-
ka i pre spracovatelsky priemysel poznat jeho obsah
v jednotlivych odrodéch i danych pestovatelskych ob-
lastiach. Okrem vitaminu C je v plodoch ribezli déle-
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Ia. Analyza variancii — obsah suSiny v ribezliach (%) za roky 1991 aZ 1993 — Analysis of variance — dry matter content in currants (percents)

over 1991-1993

Zdroje Sicot sv? Priemer F \ l?roveﬁ‘ 7
variability' $tvorcov? Stvorcov? signifikancie*
Hlavné efekty®
roky (R)’ 38,2571 2 19,1286 147,5130 0,0000 ++
odrody (0)* 521,7787 8 65,2223 502,9710 0,0000 ++
zivlaha (2)° 20,9316 1 20,9316 161,4170 0,0000 ++
Interakcie!” RO 10,0223 16 0,6263 4,8310 0,0000 ++
RZ 0,2199 2 0,1100 0,8480 0,4300 —
oz 2,4280 8 0,3034 2,3400 0,0205 +
Rezidual'! 23,0820 178 0,1297
Spolu'? 616,7196 215

I:;ourc:es of vanablluy, Zsum of squ:u'es degrees of freedom, “mean of squares, sngmﬁc.nme level, *main effects, 7 years, ¥cultivars,” 1mgn-

tion, interactions, ''residual, 'total

Ib. Scheffeho test kontrastov (95%) — Scheffe test of contrasts (95%)

; Konfiden¢né intervaly®
ﬁ:i?l;lity' il Utines H:::':ig:;rc doln4 hranica® hom.’x);uranicn7
Roky®
1992 72 17,0538 a 16,9700 17,1380
1993 72 17,8676 b 17,7839 17,9514
1991 72 18,0086 b 17,9249 18,0924
QOdrody?

Jonkheer 24 15,4763 a 153312 15,6213
BO-144 24 16,1383 b 15,9932 16,2834
BO-123 24 16,6300 c 16,4849 16,7751
Primus 24 16,7213 cd 16,5762 16,8663
Blanka 24 17,1333 d 16,9882 17,2784
BO-71 24 17,7013 e 17,5561 17,8463
Eva 24 19,1933 f 19,0482 19.3384
Favorit 24 19,7133 g 19,5682 19,8584
Otelo 24 20,0829 g 19,9378 20,2280
Zivlaha'"

nezavlazované!! 108 17,3320 a 17,2636 17.4004

zavlazované'? 108 17,9546 b 17,8862 18.0230

'sources of varinbilily, Zhumb }L.S-avemge. *h 2 groups, Sconfidence intervals, “lower limit, 7uppcr limit, “years, “cultivars,

10.

irrigation, unirrign(cd. I2in‘igmcd

Zity obsah organickych kyselin, ktoré s cenné najmi
pre svoje bakteriostatické uinky podporujice uchova-
telnost vyrobkov z plodov ribezli, obsah monosachari-
dov (glukoza, fruktéza), vlakniny, minerdlnych latok,
pektinov, kyseliny pantoténovej, tiaminu, ako aj dal-
§ich nutri¢ne cennych zloZkiek.

MATERIAL A METODA
Pokus sme zaloZili v demonstranej zdhrade Kated-

ry zahradnictva, Fakulty zdhradnictva a krajinného in-
Zinierstva V8P v Nitre v poraste ribezli vysadenom

86

v roku 1987. Do pokusu sme zaradili z iernych ribezli
odrody ’'Otelo’, 'Eva’a 'Favorit’, z ervenych to bola
holandské odroda 'Jonkheer van Tets’ a novoslachten-
ce (dalej n3l.) BO-123 a BO-144 a z bielych ribezli
odrody ’Blanka’ a *Primus’ a n§l. BO-71.

Kvalitativny rozbor plodov ribezli sme robili v ro-
koch 1991 aZ 1993. V porovnani s dlhodobym normé-
lom boli pokusné ro¢niky teplotne normalne a zrazko-
vo mimoriadne suché. Hodnotili sme obsah suSiny,
vitaminu C, cukrov a obsah organickych kyselin. Vzor-
ky boli odobrané zo Styroch opakovani pre kazdi od-
rodu a n3l. a v dvoch variantoch — zavlaZovanom a ne-
zavlaZovanom. Chemické analyzy boli prevedené na
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Ila. Analyza variancii — obsah vitsminu C v ribezliach (mg/100 g) za roky 1991-1993 — Analysis of variance — L-ascorbic acid content in
currants (mg/100 g) over 1991-1993

Zdroje Sicot sv? Priemer F ) Qr‘oveﬁ‘ X
variability! Stvorcov? Stvorcov? signifikancie’
Hlavné efekty®
roky (R)’ 1,8000 2 0,8900 5,2100 0,0063 ++
odrody (0)* 15817119,3 8 19771491 9999,990 0,0000 ++
zévlaha (Z)° 15,8000 1 15,8200 93,1390 0,0000 ++
Interakcie'” RO 2,9686 16 0,1855 1,0920 0.3655 -
RZ 0,1991 2 0.0996 0.5860 0.5575 -
0oz 1,0766 8 0,2133 1,2560 0.2695 -
Rezidudl'' 30,2379 178 0,1699
Spolu'? 1581772,00 215
For 1-12 see Tab. Ia
TIb. Scheffeho test kontrastov (95%) — Scheffe test of contrasts (95%)
Zdroje ; Potet? LS-priemer® Homogé Konfiden¢né intervaly’
variability skupiny* dolnd hranica® horna hranica’
Roky*
1992 72 91,4331 a 91,3372 91,5290
1991 72 91,6107 91,5148 91,5289
1993 72 91,6368 91,5409 91,7327
Odrody®
BO-144 24 24,0875 a 23,9214 24,2536
BO-123 24 26,5600 b 26,3940 26,7261
Blanka 24 27,5995 c 27,4334 27,7656
Jonkheer 24 27,8591 c 27,6931 28,0252
BO-71 24 32,1404 d 31,9744 32,3065
Primus 24 49,2663 e 49.1002 49,4323
Otelo 24 209.0767 f 208.9106 209.2427
Favorit 24 213,7029 g 213,5368 213.8690
Eva 24 213,7492 g 213,5831 2139152
Zivlaha'?
nezavlazované'! 108 91,2895 a 91,2112 91,3678
zavlaZované'? 108 91,8308 b 91,7526 91,9091

For 1-12 see Tab. Ib

Ustave biol6gie a ekolégie AF v Malante. Vysledky
sme vyhodnotili $tatistickou metédou analyza rozptylu
s testovanim preukaznosti rozdielov Scheffeho testom
pri hladine vyznamnosti 95 %.

VYSLEDKY A DISKUSIA
Obsah susiny

Najvyssi obsah suSiny v priemere za roky 1991 aZ
1993 sme zistili v skupine odr6d &iernych ribezli

19,66 % a najniZ$i v skupine odrod Eervenych ribezli
16,09 %. Bobule bielych ribezli obsahovali 17,18 %

sufiny. Rozdiely medzi skupinami odrdd su signifi-
kantné. Hric¢ovsky (1990) a Pecho a i. (1993)
zistili v podmienkach Bojnic niZ8i obsah suSiny, aky
bol namerany v naSich pokusoch. Analyza variancii po-
tvrdila medzi odrodami ribezli signifikantné rozdiely
(tab. Ia, Ib). Z &iernych ribezli mala najvy33i obsah
sudiny odroda ’Otelo’ (20,08 %), nepreukazny rozdiel
(0,37 %) sme zistili v porovnani k odrode 'Favorit’
a signifikantny (0,89 %) v porovnani k odrode 'Eva’.
Z c&ervenych ribezli mal najvyssi obsah ‘suSiny n3l.
BO-123 16,63% a z bielych nsl. BO-71 (17,7 %). Roz-
diely medzi odrodami resp. n3l. &ervenych ribezli
v rozpiti od 0,49 do 1,15 % a bielych v rozpiiti od 0,41
do 0,98 % sii signifikantné. Porovnanim hodnét obsahu
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IITa. Analyza variancii — obsah organickych kyselin v ribezliach (%) za roky 1991-1993 — Analysis of variance — organic acid content in
currants (per cent) over 1991-1993

Zdroje . Sigot 5 sv3 Priemer4 F ) l:.lmveﬁ. ,
variability Stvorcov Stvorcov signifikancie”
Hlavné efekty®
roky (R)’ 2,6538 2 1.3269 47,4620 0,0000 ++
odrody (O)* 43,3758 8 5,4220 193.9420 0.0000 ++
zdvlaha (Z)° 0,0679 1 0,0679 2,4290 0.1209 -
Interakcie'" RO 2,0814 16 0,1301 4,6530 0,0000 ++
RZ 0,0236 2 0,0118 04210 0.6568 -
oz 0,0623 8 0,0078 0.2790 09723 -
Rezidudl!! 4,9763 178 0,0280
Spolu'? 53,2410 215
For 1-12 see Tab. la
IIIb. Scheffeho test kontrastov (95%) — Scheffe test of contrasts (95%)
Zdroje _ | ol LS-priemer® Homogénne Konfidenéné intervaly®
variability skupiny dolna hranica® horné hranica’
Roky*
1993 72 2,4702 a 24314 2,5092
1992 72 2,5844 b 2,5456 2,6233
1991 72 2,7410 ¢ 2,7018 2,7796
Odrody”
Primus 24 1,8971 a 1,8297 1,9645
Blanka 24 2,2929 b 2,2256 2,3602
Jonkheer 24 2,3221 b 2,2547 2,3895
BO-144 24 2,4121 bc 2.3447 2,4794
BO-123 24 24171 bce 2,3497 2,4845
BO-71 24 2,5913 c 25239 2,6586
Favorit 24 2,8946 d 28272 29620
Otelo 24 3,1030 e 3,0356 3,1703
Eva 24 3,4563 f 3,3889 3,5236
Zivlaha'?
nezavlazované!! 108 2,5807 a 2,5490 26125
zavlaZované'? 108 2,6162 a 2,5844 2,6480

For 1-12 see Tab. Ib

susiny v jednotlivych rokoch sme zistili signifikantné
rozdiely medzi rokom 1992 a rokmi 1991 (0,95 %)
a 1993 (0,81 %). Najvyssi obsah suSiny sme zistili
v prvom (18 %) a najnizsi v druhom pokusnom roku
(17,05 %). Zavlaha pozitivne ovplyvnila obsah suSiny
v plodoch ribezli. Rozdiel medzi variantami 0,62 % je
signifikantny.

Obsah vitaminu C
V priemere za tri pokusné roky sme zistili pri odro-

dach &iernych ribezli 212,17 mg/100 g vitaminu C,
biele ribezle obsahovali 36,34 mg/100 g a Cervené

26,16 mg/100 g. Rovnaké poradie v obsahu vitaminu
C uvadzaji Hricovsky (1990) a Kopec (1995).
Rozdiely medzi skupinami odréd su signifikantné.
Z &iernych ribezli mala najvy3si obsah vitaminu C od-
roda "Eva’ (213,75 mg/100 g), nepreukazne nizsi obsah
(o0 0,05 mg/100 g) mala odroda "Favorit’ a signifikant-
ne nizsi (o 4,68 mg/100 g) odroda *Otelo’. Z bielych
ribezli najviac vitaminu C obsahovala odroda 'Primus’
(49,27 mg/100 g) a z Cervenych ’Jonkheer van Tets’
(27,86 mg/100 g). Rozdiely medzi odrodami a nsI. Cer-
venych a bielych ribezli navzdjom su signifikantné
(tab. Ila, IIb). Pecho ai. (1993) uvadzaji v podmi-
enkach severnejSie poloZenych Bojnic vyssi obsah vi-
taminu C v plodoch ribezli v porovnani s naSimi vy-
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[Va. Analyza variancii — obsah cukrov v ribezliach (%) za roky 1991-1993 - Analysis of variance — sugar content in currants (per cent)

over 1991-1993

Zdroje : Sudot . Sv? Prie.mer4 F 1 Qroveh“ 4
variability tvorcov’ Stvorcov signifikancie
Hlavné efekty®
roky (R)’ 1,7031 2 0,8515 8,3370 0,0003 ++
odrody (O)* 621,4754 8 77,6844 760,5650 0,0000 ++
zivlaha (2)° 4,1889 1 4,1889 41,0110 0,0000 ++
Interakcie'" RO 5.4927 16 0,3433 3.3610 0.0000 ++
RZ 0,0219 2 0,0110 0.1070 0.8984 —
oz 0,6599 8 0,0824 0,8080 0,5967 -
Rezidual'! 18,1810 178 0,1021
Spolu'? 651,7228 215
For 1-12 see Tab. Ia
IVb. Scheffeho test kontrastov (95%) — Scheffe test of contrasts (95%)
de]c ” Potet? LEpdimed Homogén:'e Konfidenéné intervaly®
variability skupiny dolnd hranica® horni hranica’
Roky*
1992 72 7,7223 a 7,6480 7,7967
1991 72 7,7483 b 7,6740 7,8227
1993 72 7,9224 c 7.8480 7.9967
Odrody”
Jonkheer 24 5.6692 a 5,5404 5.7979
BO-144 24 5,9058 a 57771 6,0346
BO-123 24 6,6292 b 6,5004 6,7579
Primus 24 6,9217 be 6,7929 7,0504
Blanka 24 7,1867 c 7,0579 7,3154
BO-71 24 79100 d 7,7823 8,0388
Favorit 24 9,3388 e 9,2100 9,4675
Otelo 24 9,9358 f 9,8070 10,0646
Eva 24 10,6821 g 10,5533 10,8108
Z4vlaha'?
nezavlaZované'' 108 7.6584 a 7.5977 7.7191
zavlazované!2 108 7.9369 b 7,8762 7,9976

For 1-12 see Tab. Ib

sledkami. Variabilita obsahu vitaminu C v plodoch ri-
bezli v jednotlivych rokoch nebola vyrazna. Zistili sme
signifikantny rozdiel len porovnanim roku 1992 k os-
tatnym rokom. VicSiu variabilitu tohoto znaku v jed-
notlivych ro&nikoch uvadzaji Hricovsky (1990)
a Pecho ai. (1993). Zavlaha signifikantne ovplyvni-
la obsah vitaminu C pri vSetkych odrodich a no-
voslachtencoch. V zavlaZovanom variante sme zistili
vy$§i obsah vitaminu C oproti nezavlaZovanému
0 0,54 mg/100 g.

Obsah organickych kyselin

NajvysSiu hodnotu obsahu organickych kyselin sme
zistili v plodoch ¢iernych ribezli (3,15 %), na druhom
mieste boli Eervené ribezle (2,4 %) a na trefom biele
s obsahom organickych kyselin (2,26 %). Vysledky na-
Sich pokusov koreSponduji s vysledkami autorov Pe -
cho ai. (1993) s tymi istymi odrodami Ciernych
a bielych ribezli. Analyza variancii potvrdila signifi-
kantnost rozdielov medzi odrodami &iernych ribezli
v rozpiti od 0,21 do 0,57 % a bielych ribezli v rozpiti
od 0, 3 do 0,69 % (tab. Illa, IIIb). Najvy&si obsah or-
ganickych kyselin v rimci &iernych ribezli sme zazna-
menali pri odrode 'Eva’ (3,46 %) a najniZ3i pri odrode
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*Favorit’ (2,89 %). Z bielych ribezli mal najvys§i ob-
sah organickych kyselin n§l. BO-71 (2, 59 %) a najniz-
%i odroda ’Primus’ (1,89 %). Rozdiely medzi odrodou
a n¥l. Eervenych ribezli si nepreukazné, priCom najvys-
5 obsah organickych kyselin mal nSI. BO-123
(2,42 %). Vplyv ro¢nika a zdvlahy na obsah organic-
kych kyselin bol nepreukazny. Miniméalny vplyv rocni-
ka na obsah organickych kyselin uviddza aj Rodna
(1991) pri jahodach.

Obsah cukrov

Hodnotenim obsahu cukrov v plodoch ribezli v prie-
mere za pokusné obdobie sme zistili najvy§§ie hodnoty
tohoto znaku pri Ciernych ribezliach (9,98 %). Odrody
a ndl. bielych ribezli obsahovali v priemere 7,35 %
cukrov a Cervené ribezle 6,07 %. Rozdiely medzi sku-
pinami odrdd si signifikantné. Z Eiernych ribezli sme
zistili najvysSi obsah cukrov v plodoch odrody ’Eva’
(10,68 %). Diferencie medzi odrodami v rozpiti od
0,74 do 1,34 % si signifikantné. Z Cervenych ribezli
najviac cukrov obsahoval n8I. BO-123 (6,63 %). V po-
rovnani k n3l. BO-144 a odrode 'Jonkheer van Tets’
mal signifikantne vy$8iu hodnotu tohoto znaku o 0,72
resp. 0,96 %. Rozdiel medzi n3l. BO-144 a odrodou
’Jonkheer van Tets’ je nepreukazny. Z bielych ribezli

n3l. BO-71 mal signifikantne vy$§i obsah cukrov v po-
rovnani s odrodou 'Blanka’ o 0,72 % a v porovnani
s odrodou ’Primus’ 0 0,99 %. Rozdiel medzi odrodami
’Primus’ a *Blanka’ je nepreukazny. Analyza variancii
obsahu cukrov v ribezliach je uvedend v tab. IVa, IVb.
Zavlaha pozitivne ovplyvnila obsah cukrov v ribez-
liach zvySenim jeho obsahu o 0,28 %. Analyza varian-
cii potvrdila signifikantné rozdiely medzi jednotlivymi
rokmi i variantami. Najvy$Sie hodnoty tohoto znaku
sme namerali v roku 1993 (7,92 %) a najniZ§ie v roku
1992 (7,72 %).
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EFFECT OF TEMPERATURE ON THE SENSORY
ACCEPTABILITY AND ON THE SENSORY PROFILE
OF MORAVIAN WHITE WINE

VLIV TEPLOTY NA SENZORICKOU PRIJATELNOST
A SENZORICKY PROFIL MORAVSKEHO BILEHO VINA

H. Valentova, M. Filipt, J. Pokorny

Department of Food Chemistry and Analysis, Prague Institute of Chemical Technology,
Praha, Czech Republic

ABSTRACT: The effect of temperature on appearance, colour, odour, and flavour acceptabilities of South Moravian white
wines was studied in the temperature range of 4-20 °C. The evaluation was carried out under standard conditions with use
of unstructured graphical scales. Panels of trained judges gave similar results as untrained (but instructed) judges in the
assessments of acceptancies, but differences were observed in the determination of sensory profiles. The training improved
the reproducibilities both in acceptancy ratings and in the sensory profiling. No great differences were observed in the
temperature range of 8-14 °C, the optimum being 10-12 °C, in agreement with the general use and recommendations.

white wine; degustation temperature; sensory acceptancy; sensory profile; training of assessors

ABSTRAKT: Skupina jihomoravskych vin (Tramin, Veltlinské zelené, Miiller Thurgau z Vinnych sklepd Valtice) byla
hodnocena z hlediska senzorické pfijatelnosti, barvy, vzhledu, viné a chuti. Zaroveii byl stanoven i senzoricky profil o Sesti
deskriptorech. Senzorické charakteristiky byly zkoumany v intervalu teplot vzorki mezi 4-20 °C. Za podminek specifikova-
nych mezindrodni normou byly srovnany skupiny $kolenych a neSkolenych (pouze instruovanych) hodnotiteli. Vysledky byly
hodnoceny s pouZitim nestrukturovanych grafickych stupnic. Mezi jednotlivymi viny byly jen velmi malé rozdily. Hodnoceni
senzorické pfijatelnosti bylo jen mélo zavislé na stupni §koleni hodnotiteld, pouze reprodukovatelnost byla lepsi u $kolenych
osob. V senzorickém profilu v8ak byly rozdily, hlavn& u trpké chuti. V teplotnim intervalu 8-14 °C byly rozdily v hodnoceni
jen malé, ale pfece jen se podle ofekdvani a ve shodé s nalimi konzumnimi zvyklostmi jevil jako optimélni rozsah teplot

10-12 °C.

bilé vino; teplota hodnoceni; senzorickd pfijatelnost; senzoricky profil; 3koleni hodnotitel

INTRODUCTION

The sensitivities of taste receptors depend on the
temperature, the dependence differing for different tastes.
Therefore, the harmony of tastes may be changed by
big changes in temperature. The optimum percent in-
tensities attain the optimum at the temperatures be-
tween 35-50 °C in the case of sweet and acid (sour)
tastes, at 18-35 °C in the case of salty taste and at
10 °C in the case of bitter taste (Pfaffmann, 1959).
The intensity ratio of the tastes thus depends on the
temperature of beverage. The differences become prob-
ably significant only when they are sufficiently large,
e.g. 20 °C or more as reported by Pangborn (mentioned
in the book by Barylko-Pikielna, 1975). The
effect of temperature obviously depends very much on
testing conditions, therefore, various observations in
the literature are rather controversial (Sato, 1962).

ZAHRADNICTVI - HORT. SCI. (PRAGUE), 23, 1996 (3): 91-93

The aroma and odour intensities are influenced by
the temperature even more, for instance, the cooling of
a sample from 37 °C to 15 °C decreased the aroma
intensity by about 60% (Fedeli, 1978). Vapours of
sensory-active substances are liberated from a cold
draught much slower than from a warm one, so that
smaller amount enters the nasal cavity where they can
stimulate the odour perception.

The optimum temperature for wines depends on the
type of wine and on the tradition. Wine tasters found
the optimum temperature of Slovakian and Moravian
white wines at about 12 °C, for red wines 14-18 °C
while for sparkling wines only 6-10 °C (Farkag,
1980). When wine is too cold, the residence time in the
oral cavity is shorter, the concentration of sensory ac-
tive vapours remains low till the swallowing. On the
contrary, at high temperatures (such as the ambient
temperature or even higher temperature) the bouquet
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substances are liberated too rapidly, including ethanol,
so that the typical bouquet cannot be perceived pro-
perly.

Even when white wine is generally consumed at
temperature between 10-15 °C, exact experimental
data do not exist which would confirm these recom-
mendations. The optimum temperature range is differ-
ent for different white wines as well, depending on
their composition. Therefore, we have studied the ef-
fect of small differences of temperature on the accept-
ability and on the sensory profile of domestic white
wines.

MATERIAL AND METHODS

Three samples of Moravian white wines (Tramin,
Green Veltlin, and Mueller Thurgau, crop 1993) were
products of wine cellars in Valtice (Southern Moravia)
(Vinné sklepy Valtice a. s.), packed in 700 ml corked
green glass bottles. They were analyzed in autumn
1994 till early spring 1995, and stored at ambient tem-
perature the whole time. One bottle was used at a time,
and served immediately after opening.

Procedures of the sensory analysis were conform
with international standards (ISO, 1985), adapted to
local wine tasting habits (Farka§, 1980). The test
room, equipped according to the international standard
(ISO, 1988), was provided with six standardized test
booths. Wine was served in wine glasses (height:
160 mm, volume: 160 ml, diameter of the opening:
60 mm, thickness of walls: 1.0 mm, stopper: 80 mm,
volume of wine: 100 ml, height of the layer of wine:
49 mm, surface of wine in the glass: 26.4 square cm).
The temperature was measured in the glass immedi-
ately before serving. One sample was offered at a ses-
sion.

Two panels of assessors (judges) evaluated the sam-
ples: (a) the experienced panel consisted of trained se-
lected assessors (ISO, 1989) with at least 6 months of
experience in sensory profiling, (b) the inexperienced
panel which was only instructed in 5 sessions, without
any experience in sensory profiling.

The evaluation scheme is shown in Tab. 1. Results
of the sensory analysis were rated with use of unstruc-
tured graphical scales (ISO, 1978), represented by straight
lines 100 mm long, oriented by verbal descriptions on
the two ends. The rating took 30-50 s. In the average,
the assessors took 10-14 ml draughts which were left
3-5 s in the mouth before swallowing. The temperature
of the draught rose by 1-2 °C in the meantime.

RESULTS AND DISCUSSION

Each sample was analyzed 18-20 times at three or
four sessions, and average values were calculated in
agreement with the observation McBride, 1985)
that the results obtained with use of unstructured

I. Evaluation scheme for wine testing

Descriptor Description Description
used at the left end at the right end
Acceptancy:

Colour disagreeable very agreeable
Appearance disagreeable very agreeable
Odour disagreeable very agreeable
Flavour disagreeable very agreeable
Intensities:

Sweet imperceptible very strong
Acidic imperceptible very strong
Fruity imperceptible very strong
Floral imperceptible very strong
Grape skins imperceptible very strong
Astringent imperceptible very strong

II. Comparison of ratings (p. c. of the scale) of 3 wine varieties

tested in the temperature range of 8-14 °C (experienced assessors,

76 responses)

Descriptor Tramin 3;?:‘ x:ﬁ:‘;‘;
Acceptancies:

Colour 76-84 65-75 70-73
Appearance 76-87 68-75 64-65
Odour 75-83 63-67 68-77
Flavour 69-78 58-66 62-72
Intensities:

Sweet 40-61 34-41 44-45
Acidic (sour) 49-54 51-64 61-65
Fruity 36-43 31-36 31-39
Floral 14-27 8-24 15-27
Grape skins 20-36 35-42 31-37
Astringent 27-33 39-43 40-49

I11. Standard deviations of average ratings (p. c. of the scale) in the

temperature range of 8-14 °C (average values of 238 responses)

Descriptor Exp:::lloed lnexs::'celnced
Acceptancies:

Colour 3 4
Appearance 4 5
Odour 3 3
Flavour 3 5
Intensities:

Sweet 4 5
Acidic (sour) 3 5
Fruity 4 4
Floral 3 5
Grape skins 5 6
Astringent 4 6
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IV. Sensory ratings of white wine by experienced assessors at diffe-
rent temperatures 4-20 °C (average values of 58 responses)

V. Sensory ratings of wine by inexperienced assessors at different
temperatures range of 8-14 °C (average values of 57 responses)

Descriptor 4°C|8°C |10°C|12°C|14 °C|20°C Descriptor 8 °C 10 °C 12 °C 14 °C
Acceptancies: Acceptancies:

Colour 72 74 73 75 75 76 Colour 71 82 77 72
Appearance 74 71 70 78 73 78 Appearance 68 76 71 67
Odour 67 70 72 75 63 71 Odour 61 68 64 67
Flavour 64 | 67 71 72 64 | 63 Flavour 63 69 © 68 67
Intensities: Intensities:

Sweet 42 42 43 47 47 46 Sweet 39 39 44 38
Acidic (sour) 56 61 59 58 64 58 Acidic (sour) 71 68 62 63
Fruity 33 36 36 36 35 38 Fruity 41 34 36 35
Floral 15 18 18 22 21 17 Floral 21 27 24 21
Grape skins 35 33 30 34 35 36 Grape skins 34 33 26 29
Astringent 34 39 38 36 38 39 Astringent 60 62 65 67

graphical scales are proportional to the intensities of
stimuli, except some extreme values.

Values obtained for the three samples of wines
tested were very similar and the dependence on the
temperature was also analogous (Tab. II). Therefore,
they are combined, and we give only the grand totals
of all the 57 or 58 responses, respectively. The average
standard deviations of the means were 3-4% in the
experienced panel, and about 5% in the inexperienced
panel (Tab. III). The difference is not substantial, but
still significant. The experience moderately increases
the performance of assessors, even if they have not
been trained to evaluate wines.

Results obtained with the experienced panel are
given in Tab. IV. The temperature range 10-12 °C cor-
responded to the optimum flavour quality. The sensory
profile was not significantly affected by the tempera-
ture of wine.

The same wines were analyzed by inexperienced
persons (Tab. V). The acceptancy ratings were nearly
the same as those of the experienced panel, again with
the insignificant optimum at 10-12 °C. The sweet taste
was rated slightly lower, and the sour taste slightly
higher than by the experienced panel. The only sub-
stantial difference was in the significantly higher rating
of the inexperienced panel of the astringent taste.

CONCLUSION

The generally used serving temperature of 10-12 °C
for serving white wine is justified even for South

Moravian wines. The optimum is not very pregnant so
that the results are not much affected by temperature
a few degrees lower or higher than the optimum.
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USTREDNI ZEMEDELSKA A LESNICKA KNIHOVNA,
PRAHA 2, SLEZSKA 7

Ustfedni zemé&dglska a lesnicka knihovna v Praze (dile jen UZLK), kterd je jednou z nejvétSich zem&d&lskych
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a zahrani¢nich &asopist. Informa&ni prameny ziskané do fondu jsou v UZLK zpracovavény do systému katalogi — je
budovan jmenny katalog a pfedmé&tovy katalog jako zakladni katalogy knihovny a déile rizné specidlni katalogy a kar-
totéky. Po&stkem roku 1994 pfistoupila UZLK k automatizovanému zpracovéni knihovniho fondu v systému CDS/ISIS.

Pro informaci uZivateli o novych informatnich pramenech ve fondech UZLK zpracovava a vydéva knihovna nasle-
dujici publikace: Pfehled novinek ve fondu UZLK, Seznam &asopisii objednanych UZLK, Piehled redersi a tematickych
bibliografii z oboru zem&d&lstvi, lesnictvi a potravindfstvi, AGROFIRM - zpravodaj o pfiristcich firemni literatury (je
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V oblasti mezindrodni vymény publikaci knihovna spolupracuje s 800 partnery ze 45 zemi svéta. Knihovna je ¢lenem
TIAALD - mezindrodni asociace zemé&d&lskych knihovniki. Od zifi 1991 je &lenem mezinarodni sité zemédélskych
knihoven AGLINET a od 1. 1. 1994 je depozitni knihovnou materi4ld FAO pro Ceskou republiku.

Knihovna poskytuje svym uZivatelim nasledujici sluzby:

Vypijéni sluzby

Vypijéni sluZby jsou poskytovdny viem uZivatelim po zaplaceni ro&niho registratniho poplatku. MimopraZsti
uZivatelé mohou vyuZit moZnosti meziknihovni vypijéni sluZby. Vzicné publikace a Casopisy se viak pujcuji pouze
prezen&ng.

Reprografické sluzby

Knihovna zabezpetuje pro své uZivatele zhotovovéni kopii obsahtll &asopisti a nisledné kopie vybranych &lanki. Na
pockani jsou zhotovovany kopie na pfani uZivateli. Pro praZské a mimopraZské uZivatele jsou zabezpeovény tzv.
individudlni reprosluZby.

Sluzby z automatizovaného systému firemni literatury _
Jsou poskytovany z databéze firemni literatury, kterd obsahuje téméf 13 000 zdznamu 1 700 firem.

Referenéni sluzby

Knihovna poskytuje referenéni sluZby vlastnich databazi kniZnich novinek, odebiranych asopisu, reSersi a tematic-
kych bibliografii, védeckotechnickych akci, firemni literatury, videotéky, déle z databazi pievzatych — Celostétni evi-
dence zahrani¢nich Casopist, bibliografickych databizi CAB a Current Contents. Cilem je podat informace nejen
o informa&nich pramenech ve fondech UZLK, ale i jiné informace zajimajici zemé&d&lskou vefejnost.

Pujcovani videokazet

V AGROVIDEU UZLK jsou k dispozici videokazety s tematikou zemé&dglstvi, ochrany Zivotniho prostfedi a pfi-
buznych obori. Videokazety zasili AGROVIDEO mimopraZskym zdjemciim postou.

UZivatelim knihovny slouZi dvé studovny — vieobecnd studovna a studovna Casopisii. Ob€ studovny jsou vybaveny
ptirukovou literaturou. Ctenafi zde maji volny pfistup k novinkdm ptirdstkd knihovniho fondu UZLK.

Adresa knihovny:

Usttedni zem&d&lsk4 a lesnick4 knihovna
Slezska 7
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Vypijéni doba:

pondéli, ttery, &tvrtek: 9.00-16.30
stfeda 9.00-18.00
pétek 9.00-13.00
Telefonické informace:
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CHANGES IN AMINO ACID CONTENT DURING
SPARKLING WINE PRODUCTION

ZMENY OBSAHU AMINOKYSELIN POCAS VYROBY SUMIVYCH VIN

J. Sajbidor, F. Malik, V. Buchtova

Faculty of Chemistry, Slovak Technical University, Bratislava, Slovak Republic

ABSTRACT: The content of 16 amino acids in the samples of sparkling wines after coupage inoculation by 7 isolated strains
of Saccharomyces cerevisiae was analysed (two strains produced ,killer factor”). Obtained results (the samples analysed two
months after inoculation) confirmed a rapid decrease of threonine, thyrosine and phenylalanine (with exception of killer
strains) and slight reduction in arginine content. In this phase of sparkling wine production alanine, valine and histidine
content was changed only slightly. On the other hand, a relative small increase of aspartic acid, glutamic acid as well as
lysine, leucine and isoleucine with an interesting elevation of methionine was observed. Twelve months after inoculation the
content of proline rapidly increased. The level of alanine and phenylalanine rose and the content of threonine, methionine
and isoleucine dramatically decreased. ;

amino acids; sparkling wine; production

ABSTRAKT: V prici sme sledovali obsah 16 aminokyselin vo vzorkidch Sumivych vin po uplynuti dvoch a dvanastich
mesiacov od inokulacie kupaZe siedmimi izolovanymi kmefimi Saccharomyces cerevisiae (dva izolaty produkovali ,killer
faktor"). Vysledky analyzy vzoriek po dvoch mesiacoch od sekundarne;j inokulécie potvrdili rapidny abytok treoninu, tyrozinu
a fenylalaninu (s vynimkou killerovych kmefiov) a len mierny pokles obsahu argininu. V tejto fize sa vyznamne nemenil
obsah alaninu, valinu, histidinu. Na druhej strane sa mierne zvy3il obsah kyseliny asparigovej, kyseliny glutdmovej, lyzinu,
leucinu a izoleucinu a rapidne stipol obsah metioninu. Po dvanastich mesiacoch od inokul4cie Sumivych vin prudko vzréstol
obsah prolinu. Zvysila sa aj koncentrécia alaninu a fenylalaninu a prudko poklesla hladina treoninu, metioninu a izoleucinu.

aminokyseliny; Sumivé vino; vyroba

INTRODUCTION

The secondary fermentation of wine and the follow-
ing chemical changes during the process of sparkling
wine production have been in the focus of research
interest for a long time. After the fermentation step the
sparkling wine lies (in dependence on local tradition,
technological customs or legislative norms) on yeasts
several months or years. Mutual contact between wine
and yeasts (at the beginning active, later autolysed
cells) causes deep chemical changes of the product con-
nected with sensory modification. Attention of research
is focused on the transformation of nitrogen com-
pounds (Wiirdig and Woller, 1989). From this
point of view amino acids are the most interesting com-
pounds of the wine.

It was confirmed that the first phase of sparkling
wine production was accompanied by utilization of
amino acids by yeasts and the induced autolysis of
yeasts caused their increase in wine (Feuillat and
Charpentier, 1982). Chemical changes of spark-
ling wines prepared by different techniques were com-
pared. Wine yeasts utilized especially aspartic acid,

glutamic acid, alanine, leucine, lysine and arginine.
Proline and glycine are metabolized to a relative low
extent. The content of amino acids rises after 15
months as a consequence of wine yeasts autolysis. An
elevation of aspartic acid, threonine, glycine, alanine,
ornithine and lysine was observed. Liberated amino
acids are precursors of various aromatic compounds
formed in the later phase of sparkling wine production.
Very important from this view are threonine, methion-
ine and glutamic acid (Loyaux et al., 1981).

MATERIAL AND METHODS

Seven strains of Saccharomyces cerevisiae were
used in all experiments: Saccharomyces cerevisiae Bra-
tislava 1 — suitable for refermentation and sparkling
wine production. An osmotolerant strain isolated in the
territory Malé Karpaty from the vine variety Veltlinske
zelené by Prof. Minarik.

Saccharomyces cerevisiae RIVE 15-1-424. Alcohol-
-tolerant yeast strain with killer factor.
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—

. Content of amino acids in the samples of sparkling wines in 2 (A) and 12 (B) months after inoculation

Amino acid | Coupage 1 2 3 4 5 6 7

(mg/l) 0 A|lB|A|B|A|B|A]|B|A|B|A|B|A]|B
Aspartic acid 33,29 | 44.08| 29.57| 40.06| 18.94| 48.66( 22.41| 50.24| 21.77| 50.89| 21.02| 46.21| 19.0 | 46.63| 23.64
Threonine 1157 | ND | 680| 868| 463| ND | 520| ND | 510 ND | 554 ND | 439| ND | 6.64
Serine 3803 | ND | 2022 35.17| 1428| ND | 1478| ND | 1467| ND | 1672 ND | 1436| ND | 181
Glutamic acid | 38.70 | 38.55| 44.58| 40.20| 34.15| 56.50| 38.71| 40.87| 33.51| 41.39| 37.74| 39.12( 35.0 | 41.77 3835
Proline 158 | 1.55[4992 | 1.62|273.8 | 1.16]2050 | 154[2667 | 1.58|281.8 | 1.56|304.4 | 1.58/|2853
Glycine 27.01 | 25.43| 21.13| 2717 154 | 2539 17.46| 29.34| 14.67| 29.82| 1834 25.19| 17.34| 27.29] 17.53
Alanine 1079 | 9.93| 81.82| 10.09| 61.38| 10.45| 68.05| 1075| 57.10| 11.04| 65.82( 10.33| 6261 10.25| 70.10
Valine 36.08 | 36.52| 2431| 37.36| 2838 3537 27.42| 37.27| 25.51| 37.99| 26.29| 36.15| 26.00| 36.66| 25.13
Methionine | 190.1 |567.3 | 270[249.6 | 2654106 | 3.49|279.6 | 327(301.3 | 491[281.4 | 352[277.2 | 472
Isoleucine 1192 (1387 | 376[121.8 | 3.53|128.1 | 7.49(1447 | 100 [147.3 | 7.25(1359 | 414[1325 | 7.50
Leucine 41,02 | 47.25| 34.80| 43.47| 263 | 47.36| 28.63| 51.66| 14.0 | 53.39| 29.45| 45.72| 27.66| 47.51| 29.82
Thyrosine 4897 | ND | 2274 52.25| 50.59| 43.83| 60.65| ND | 51.78| ND | 59.25| ND | 34.94| ND | 52.10
Phenylalanine | 24.08 | ND | 91.73| 23.42| 87.11| 23.77 93.84| ND | 83.40| ND | 90.10| ND | 89.26| ND | 87.55
Histidine 29.28 | 30.76| 68.67| 29.38| 55.28| 28.47| 63.84| 30.07| 53.93| 30.63| 62.58| 29.69| 59.61| 28.56| 57.52
Lysine 36.85 | 37.93| 54.78| 37.78| 39.98| 4830 47.18| 41.37| 39.18| 46.20| 46.83| 40.65| 37.57| 38.89| 44.25
Arginine 1178 | 836| ND | 9.24| 84.64| 11.09] ND | 9.19| 81.46| 11.72]| 98.75| 8.69| ND | 8.73| 99.97

Abbreviations:

O - coupage, A - sparkling wine after 2 months, B — sparkling wine after 12 months, ND - not detected
1-7 strains of Saccharomyces cerevisiae: 1 — Bratislava 1; 2 - RIVE 15-1-424; 3 - RIVE 15-1-428; 4 - I3 RVV; 5~ 10 Rata 1; 6 - 6 C;

7-9A

Saccharomyces cerevisiae RIVE 15-1-428. The strain
suitable for refermentation of wine displaying killer
factor.

Saccharomyces cerevisiae 13 RVV. An osmotoler-
ant strain for refermentation isolated in the territory
Malé Karpaty from the vine variety Rizling vlassky by
Dr. Vojtekova.

Saccharomyces cerevisiae 10 Raca 1. Alcohol-tole-
rant strain for wine refermentation isolated from the
wine Ir§ay Oliver (product of Vinoprodukt Bratislava-
-Raca, Slovakia) by Prof. Malik and Dr. Vollek.

Saccharomyces cerevisiae 9A. Alcohol-tolerant
strain for refermentation isolated in the territory Malé
Karpaty from the vine variety Muskat ottonel by Prof.
Malik and Dr. Vollek.

All strains were inoculated in sterile YD liquid me-
dium (10 g yeast extract, 20 g glucose, 1 1 distilled
water). Fermentation was carried out in the laboratory
fermenter LF2 (Vyvojové dilny CSAV Praha, Czech
Republic) in the liquid medium consisting of grape
must (reduced saccharides 190 g/l, free SO, — 4.8 mg/l,
total SO, — 46.3, total acids — 7.7 g/l)

Free amino acids were determined by the modified
Spackman’s method. The analyses were carried out on
automatic amino acids analyser AAA (Mikrotechna
Praha, Czech Republic) equipped with the ion-change
column OSTION LS ANB in Na* -cycle. Individual
amino acids were eluated by sodium-citrate buffers in
pH range 3.5, 4.25, 9.5 at 50 °C and 60 °C.
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RESULTS AND DISCUSSION

The content of amino acids in 6 wine samples two
and twelve months after inoculation is summarized in
Tab. I. Considering data published previously (Wiir-
dig and Feuillat 1989; Woller and Char-
pentier, 1982) the rapid decrease in the free amino
acids content of aspartic acid, glutamic acid, alanine,
leucine, lysine and arginine was expected. In our case
only a slight reduction of arginine two months after
secondary fermentation was observed. On the other
hand, a rapid decrease of threonine, thyrosine and
phenylalanine (with exception of ,killer strains*) as
well as reduction of the serine level was observed. It
seems that the yeasts in the first phase of sparkling
wine formation do not assimilate proline and glycine.
Our analysis confirmed this assumption and showed
that the alanine, valine and histidine content was stable
during this phase of sparkling wine formation. On the
other hand a slight increase of aspartic and glutamic
acid as well as lysine, leucine and isoleucine two
months after inoculation was observed. A rapid in-
crease of methionine was detected as a consequence of
early autolysed cells and the following ,sulphur me-
tabolism* of the tested wine yeasts.

Twelve months after inoculation massive autolysis
of cells as well as enriching of sparkling wines in the
amino acid content was assumed. An enormous in-
crease of proline and rise of alanine and proline content
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1. Changes of aspartic acid in the course of sparkling wine formation

HO OA OB

3. Changes of isoleucine in the course of sparkling wine formation

was detected. With exception of S. cerevisiae Bratis-
lava 1 and §. cerevisiae 6C the yeasts enriched the
analysed wines in the tyrosine, histidine and lysine con-
tent. The concentration level of glutamic acid was
changed only in a small range. In accordance with re-
ports the decrease in the amount of the other amino
acids was observed. Reduction in the threonine,
methionine and isoleucine amount was found. Simi-
larly a small decrease of aspartic acid, serine, valine
and leucine level can be documented.

With exception of arginine the changes of individual
amino acids during sparkling wine formation are con-
sistent with theoretical knowledge concerning secon-
dary fermentation and ,,sparkling® phase of wine pro-
duction. The behaviour of arginine in all experiments
was confusing.

In Figs. 1, 2, 3 and 4 the changes of aspartic acid,
alanine and isoleucine concentrations during sparkling
wine formation can be seen. The example of aspartic
acid indicates one of the mechanisms of amino acid

EHO OA OB

Lol
4 5 6 7

strains

2. Changes of alanine in the course of sparkling wine formation

90 HO DA OB
=

=

strains

4. Changes of arginine in the course of sparkling wine formation

changes (concentration of amino acid increased, during
the first two months then decreased under the level at
the start of the experiment) — Fig. 1. Fig. 2 documented
changes of alanine (the content of alanine was increa-
sed after yeast autolysis). The changes of other aming
acids were different. ,,Confused behaviour” of arginine
is documented in Fig. 4.
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ETHYL CARBAMATE IN DISTILLATES: OCCURRENCE,
FORMATION AND RISK ASSESSMENT

ETHYLKARBAMAT V PALENKACH: VYSKYT, TVORBA
A HODNOCENI ZDRAVOTNIHO RIZIKA

K. Melzoch', J. Hajtlova?, V. Sitner’

Institute of Chemical Technology, lDepartment of Fermentation Chemistry and
Bioengineering, 2Department of Food Chemistry and Analysis, Praha, Czech Republic
. Distillery STOCK Plzeri-BoZkov Co., Plzeri, Czech Republic

ABSTRACT: Ethyl carbamate (EC) is a carcinogenic compound. Human exposure to EC should be as low as reasonably
achievable. The occurrence of EC in fermented food, especially in alcoholic beverages varies over a wide range (1-20 000 ng/g).
The highest EC concentrations were found in fruit brandies derived from plums, apricots or cherries, i. e. the ,,stone fruits.
There are different reactions leding to EC formation. The first part of the presented study is focused on the monitoring of
EC levels in several types of distillates available from Czech production. EC concentrations were found within a range of
400-14 000 ng/g depending on raw material, up-stream manipulation, fermentation, distillation and maturation. The second
part of experiments were aimed at possible prevention and decreasing of EC formation in cherry brandy (representing product
with typical high concentration of this toxin). The methods used for reduction of EC content worked on the principle of
removing EC precursors from mash or the 1st distillate. The first one employed interaction of copper (I) choride with cyanates
and other EC precurcors, the second one employing intensive contact of alcoholic vapours with a native copper surface during
distillation led to removing 85% of EC from final spirits. The mean exposure of humans to ethyl carbamate via the intake of
alcoholic beverages was considered, too. Regularly drinking 50 ml stone fruit brandy per day would raise the calculated
hypotetical tumor risk by nearly 350-times. In this context it is important to note that this amount of ethanol is generally not
yet considered to be significant health risk.

ethyl carbamate; distillates; alcoholic beverages; EC occurrence; EC formation; EC risk assessment

ABSTRAKT: Ethylkarbamat (EC) jako ,,pfirozeny toxin“ je pfitomen ve vétSiné fermentovanych potravin a napojii. V niz-
kych koncentracich je obsaZen napf. v &aji, citrusovém dZusu, jogurtu, syru, chlebu, vinném octu, sojové oméicce a pivu.
Pon&kud vy33i obsah EC byl zjidt&n u alkoholickych népoji jako jsou vina, dezertni vina a lihoviny. Nejexponovangjsi
skupinou, z pohledu obsahu EC, jsou v¥ak destildty a to zejména pélenky z peckového ovoce ($vestky, meruiiky, tie3ng, vi¥ng,...).
Koncentrace EC ve vybranych typech destilatd a ovocnych palenek vyrab&nych v CR se pohybovaly ve velmi Sirokém
rozmezi 400-14 000 ng/g absolutniho alkoholu. EC je potencidlni karcinogen, proto v fadé vyspélych stati (Kanada, USA,
SRN, Svycarsko,...) jsou stanoveny hygienické limity obsahu EC v alkoholickych napojich, v CR zatim nikoliv. Ovocné
pélenky, pro které je bohuZel ,typicky* pravé zvyleny obsah EC, jsou vyhodnym exportnim artiklem a musi tyto limity
spliiovat. Proto byly testovany zpusoby sniZeni obsahu EC v tfesiiovém destilatu. V destilitech z peckového ovoce je pfevazna
&ast EC tvofena po destilaci fotochemickymi reakcemi z prekurzoru EC, kterymi jsou kyanogenni glykosidy, napf. amygdalin.
Proto se metody, které vedou ke sniZeni obsahu EC v pélence, zamé&fuji na odstranéni &i sniZeni koncentrace téchto prekursori
EC v prokvasené zapafe nebo v prub&hu destilace. Jednou z moZnosti, jak sniZit mnoZstvi EC pfitomnych v kone&ném
destildtu je pouZiti komer&niho preparitu Cyanun‘.xTM (T. Goldschmidt AG, Mannheim, SRN), ktery reaguje s derivéty
kyanidi, nebo zafazeni specidlniho néstavce firmy Arnold Holstein (Markdorf, SRN) pied deflegmator do parniho dému
klasického destilatniho zafizeni, ve kterém dochézi ke kontaktu lihovych par s povrchem specidlng uspofidané m&déné
vypiné. PoufZiti tohoto néstavce, instalovaného ve likérce STOCK Plzeii-BoZkov, vedlo ke sniZeni obsahu EC v pdlenkich aZ
o 85 % proti stavu, kdy byl vyfazen. Vysledky vychézejici ze statistickych udaji primé&rné spotieby jednotlivych druhu
alkoholickych nipojii na obyvatele a z idaji tzv. Spotfebniho ko3e potravin v CR ukazuji na pomé&rn& vysoké zatiZeni
lidského organismu EC, ktery pochézi pravé z lihovin, a zejména z ovocnych destilatl, u kterych tolerovana denni expozice
(TDI) pfekratovala stanoveny zdravotni limit vice jak o dva fddy. Vzhledem k zabezpe&eni ochrany zdravi obyvatelstva je
otizka sniZovani EC v lihovinach velice aktudlni.

ethylkarbamit (EC); pélenky; destilaty; alkoholické napoje; vyskyt EC; tvorba EC; hodnoceni zdravotniho rizika EC
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INTRODUCTION
Occurrence of ethyl carbamate in food

Ethyl carbamate (EC) is the ethyl ester of carbamic
acid (NH,COOCH,CHj3), also known as ethyl ure-
thane, urethane, urethan etc. The potential human car-
cinogen ethyl carbamate is commonly present in almost
all fermented foods, drinks and tobacco as a ,,natural®
toxin (Tab. I). Tea, cider, orange and grape juices, yo-
ghurt and cheese usually contain very low levels, rang-
ing from non-detectable amounts up to 6 ng/g, whereas
bread and wine vinegar usually have measurable EC
concentrations within a range of 1-15 ng/g. Alcoholic
beverages, such as table wine, dessert wine and distil-
lates, are commodities showing high levels of EC. The
highest EC concentrations were clearly found in fruit
brandies derived from plums, apricots or cherries, i. e.
the ,,stone” fruits. Compared to other distilled spirits
the levels of this ,,natural* toxin could be 1-2 orders of
magnitude higher (Ough, 1976; Zimmerli and
Schlatter, 1991).

The maximum permissible levels of EC in alcoholic
beverages have been recently established in developed
countries, as examples of hygienic limits accepted in
Canada and USA are summarised in Tab. II. At present

I. EC levels in selected foods and alcoholic beverages (Ough,
1976; Zimmerli and Schlatter, 1991)

Food item R““(gn;/‘g EG
Non-alcoholic foods

Tea, cider, juice, yoghurt, cheese -6
Vinegar - 10

Bread 3-15
Soy sauce 1-95
Alcoholic beverages

Beer -5

Table wines 1-110
Sweet wines (port, sherry, malaga) 10-250
Gin, vodka 1-10
Stone fruit brandies 100-20 000
Other distilled spirits (whisky, rum,...) 10-1 000

II. Guidelines limits for EC in alcoholic beverages in Canada and
USA (Battaglia etal,, 1990)

Alcoholic beverages EC limit (ng/®)

Canada USA
Table wines 30 15
Fortified wines 100 60
Distilled spirits 150 160 (125)*
Fruit brandies and liqueurs 400 160

a = EC level for domestic (American) whiskey

100

in the Czech Republic there is not any restrictive limit
for EC content in alcoholic beverages.

Formation of EC in food

Ethyl carbamate found in fermented food, including
alcoholic beverages, can be formed under natural con-
ditions via several different pathways. Mains of those
are mentioned below:

1. Reaction of diethyl pyrocarbonate (DEPC) and am-
monia

0(COOC,Hs), + NH; — H,NCOOC,Hs + CO, +
+C,H;OH )

The initial interest in ethyl carbamate was stimu-
lated by L6froth and Gejvall (1971), who re-
ported that DEPC as an antimicrobial food additive to
alcoholic and non-alcoholic beverages could be
a source of EC formation (1). Due to this fact, DEPC
and its use as a preservative was forbidden in the USA
in 1971 and one year later by the Joint FAO/WHO
Expert Committee.

2. Reaction of carbamoyl phosphate and ethanol
H,NCOOPO;H, + C,HsOH — H,NCOOC,H; + H;PO; (2)

Carbamoyl phosphate as a EC precursor (2) is
formed in yeast cell enzymatically from ATP, ammonia
and carbon dioxide or by the breakdown of certain
amino acids such as citrulline, arginine and ornithine.

3. Reaction of urea, its derivates and/or biogenic pre-
cursors

H,NCONHR + C,HsOH — H,NCOOC,Hs + H,NR )}

The use of urea as a nutrient for the yeast was one
of the factors involved in high EC levels in alcoholic
beverages. Urea, however, is a natural metabolite in the
nucleic acid and amino acid pathways, and it must be
assumed to be present, albeit in small amounts, in most
fermentation processes. It seems that EC in wine is
formed predominantly by this reaction (Battaglia et
al., 1990).

4. Reaction of products formed from cyanide precursor

HCN + [O] = HOCN [the initial step — oxidation of cyanide
to cyanate] @)
HOCN + C,H40H — H,NCOOC,Hjs Q)

The major route to EC synthesis in stone fruit bran-
dies is the formation from cyanide (4,5) - (Bat-
taglia etal, 1990). It is a well known fact that bitter
almonds, linseed and seeds of stone fruits show rela-
tively high concentrations of cyanide or cyanogenic
glycosides like amygdalin. This fact could also explain
the almost ubiquitous occurrence of EC in fermented
food (cyanide liberates during fermentation). It has
been mentioned that fermentation of cyanide-contain-
ing plant material is not absolutely necessary to get EC,
it seems sufficient that such material comes into contact
with ethanol (Wucherpfennig et al.,, 1987).
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Determination of EC in alcoholic beverages

Good analytical methodology is essential for moni-
toring the presence of EC in alcoholic beverages and
other food products. Gas chromatography (GC) has
been one of the most frequent methods for determi-
nation of EC at trace levels (ng/g) in the last two de-
cades. The variety of GC detectors are used in EC
analysis, more selective and sensitive detectors — Hall
electrolytic conductivity (HECD), nitrogen phosphorus
thermionic (NPD) and mass selective (MS) detectors —
often permit a simplified and reduced clean-up step
(EC isolation by extraction, derivatization etc.). The
GC/MS has been evaluated for EC confirmation and
excellent for EC quantitation (Lawrence et al.,
1990). In the case of distilled spirits direct sample in-
jection into GC/MS appears to be adequate even for
routine analysis.

MATERIAL AND METHODS

Samples (Distillates of Czech Origin)

Fermented mashes were distilled twice in copper
pot, still and high wines (raw distillates with charac-
teristic aroma) were stored in wooden casks (whisky,
grape brandy) and enamel or stainless vessels (fruit
brandies) for a period from 1 to 4 years. Ethanol con-
centrations in samples were in the range of 65-75%
(v/v). All samples stored in colourless clear glass bot-
tles were exposed to daily light for 10 days before EC
measurements.

EC assay

Gas chromatography coupled with mass spectrome-
try (GC/MS) operated in selected ion monitoring (SIM)
mode was employed for determination of EC. Analyses
were carried out on capillary column HP 20M (30 m
length x 0.25 mm ID x 0.25 pm film thickness). Set-
tings of Hewlett Packard 5890 Series II gas chroma-

tograph equipped with mass selective detector HP 5972

were as follows:

— oven temperature regime: 70 °C for 1 min, then gra-
dients of 30 °C/min to 130 °C, 5 °C/min to 170 °C
and 30 °C/min up to 220 °C, held for 2 min

— temperature of injector: 250 °C

— splitless period: 1.5 min

— carrier gas: helium

— linear velocity: 34.4 cm/s

— detector temperature: 280 °C

— monitored ions (m/z): 62, 74 and 89, the m/z 62 was
chosen as a quantification ion
1 pl injections of standard solutions of EC and those

of tested distillates were carried out by autosampler HP

7673 GC/SEC. EC concentrations were quantified on

HP ChemStation by an external calibration method, see

Fig. 1 and 2 displaying the mass spectrum of EC and

SIM chromatograms of distillate.

For direct sample injections the detection limit of

GC/MS was 1 ng/ml.

RESULTS AND DISCUSSION

Monitoring of EC in distillates

In the first phase of experimental work the EC levels
in various types of distillates from local production
were determined (Tab. III).

Concentrations of EC found in selected samples of
distillates are comparable to results published by other
investigators (Battaglia etal, 1990; Zimmerli
and Schlatter, 1991). The highest EC levels were
estimated in so-called stone fruit brandies that were
produced from plums, apricots and cherries.

Maturation and ageing of distillates do not have any
significant effect on EC content. The EC source would
appear to be a raw material (malt, grapes, fruit) rather
than technological process (fermentation, distillation,
maturation, etc.). The highest concentrations of EC
were found in plum brandies. This could be explained
by the fact that during transport of harvested plums into
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ion m/z 62 2. GC/MS chromatograms of distillate using
7T ORIA D selected ion monitoring modes (Retention
undance Ion 62.00 (61.70 to . 3 z P time of EC 9.45 min)
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the fermentation vessel by a mono-pump the part of

III. EC concentrations in various raw distillates of Czech origin

stones were crushed, afterwards amygdalin (one of cy-
anogenic glycosides) could be easily released and ex-

tracted from the kernel into the mash. This is confirmed
by relatively low EC content in distillates obtained

from stewed apricots (where content of cans was
poured directly into the fermentation tank) comparing

to distillates made from fresh fruit pumped up by
a mono-pump.

Reduction of EC content in stone fruit distillates

The major pathway for EC formation in stone fruit
brandies is related to cyanide (equations 4 and 5),
which is originated from precursors — cyanogenic gly-

cosides (e.g. amygdalin). Although the indicated EC
levels in fermented mash and in fresh distillates were
found relatively very low (not exceeding ~100 ng/ml).
EC concentration rapidly increased by several orders
after exposure to light during storage and manipulation.
Therefore methods resulting in reduction of EC levels
in distillates have not been focused to direct EC remov-
ing but to withdrawal of EC precursors. The main prob-

lem arises from the difficulty in altering the fermenta-

Beverage Maturation EC level per absolute
g (year) alcohol (ng/ml)
3 450
Grape brandy i 58
. 3 700
Malt whisky
4 740
Apple brandy 3 600
Pear brandy 3 560
! 14 000
Plum brandy 2 13 000
3 9 000
4 10 000
I 6 300
b
Apricot brandy 2 590
3 400"
4 470
! 3 800
Cherry brandy 2 4 200
3 4200
4 5 200

tion or distillation process to remove these substances
while not affecting taste or appearance of the final
product.

These experiments were carried out on an industrial
scale with cherry brandy which has been a good export
article on the western markets (Germany, Switzerland, ...).

The first method em&loyed interaction of copper (I)
chloride (CyanurexT , T. Goldschmidt AG,

102

a = from wines made from grape pomace
b = from stewed fruit

Mannheim, Germany) which forms with cyanates and
other EC precursors precipitates and/or complexes, and
in this way decreases their level in a distillate. Cyanur-
ex™ should be applied into mash or low wine (distil-
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IV. Methods of reduction of EC levels in cherry brandy

EC level per absolute alcohol Efficiency
Process Note (ng/ml) (%)
No addition 8 200 -
Cyanurexm Dose 10 glm3 5 500 30
Dose 20 g/m? 4100 50
Vi d t pass 3200 -
Copper part inserted in pot still lyme Hpoyrigocsobip
Vapour passes through 400 85
V. Risk assessment of EC for main groups of alcoholic beverages
s Consumption per head Average EC level Total intake of EC per year
Alcoholic beverages and year® (1) (ng/ml) (ug)
Spirits 8.3 200" (10,000)° 1,700" (83,000)°
Wine 14.8 10 150
Beer 147 2 300
Total EC intake 2,150" (83,450)°

a = statistic data from 1992
b = alcoholic spirits such as vodka, gin, rum, etc.
¢ = stone fruit brandies

late after the 1st step of distillation) according to cya-
nide concentration easy assayed by Cyan-EC-Test kit
(Merck). This method is relatively effective (Tab. IV)
and useful namely for small distilleries. It should be
noted that an incorrect dosing of CyanurexTM can af-
fect the quality of raw distillate in a negative way, the
loss of typical fruit aroma.

In the second method the contact of alcoholic va-
pours with large copper surface placed in the upper
vapour part of traditional pot still significantly reduces
EC levels and subsequent light-induced formation of
EC in stone fruit distillates. During the 2nd step of
distillation the alcoholic vapours passed through nar-
row channels formed between pleated copper plates
(apparatus made by firm Arnold Holstein, Markdorf,
Germany). The high efficiency of this method was
demonstrated in this case where nearly 85% of EC were
removed (Tab. IV) and on the other hand the charac-
teristic organoleptic properties of distillates are not so
affected and remain preserved.

As it was mentioned above most of EC in stone fruit
brandies is formed after distillation. Due to presence of
cyanides and other cyanogenic compounds (natural
constituents of stone fruits and the main precursors of
EC in fruit brandies) post-distillation EC formation
may be markedly accelerated by light or heat (Bat-
taglia et al., 1988). This photochemical process has
been time-depending and maximal values of EC have
been reached in the course of a relatively short time
interval, which has not exceeded 2 or 5 days for clear
glass bottles exposed to full or overcast daylight
(Lawrence etal., 1990). Therefore all samples were
stored in colourless clear glass bottles exposed to daily
light for more than one week before EC measurements.
The determined EC levels corresponded to the maxi-
mum feasible EC concentrations in distillates (Tab. III
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and IV). This manipulation with samples has simulated
common situation at the bottling, storage, transport and
sale of alcoholic spirits where the consumer mostly
drinks these spirits after light exposition, it means with
the highest EC content.

Risk assessment of EC

EC has been shown to be carcinogenic in mice, rats
and other animals folowing administration by the oral,
inhalation, subcutaneous or intraperitoneal routes, pro-
ducing lung and stomach tumours, lymphomas, hepa-
tomas, melanomas and vascular and mammary gland
tumours. The tumour incidence is increased both after
administering repeated doses of EC as well as after a
single dose. In view of the significant carcinogenic ef-
fects after different routes of administration in various
animal species and in many different organs, EC should
be considered as a potential human carcinogen
(Schlatter and Lutz, 1990). At present, it seems
to be difficult to draw any clear conclusions regarding
the effect of ethanol on the EC carcinogenity and rele-
vance of ethanol on the potencial carcinogenic effects
on human (Uggla and Busk, 1992).

With respect to a possible health hazard of EC at
low exposure levels, it is important to characterize the
toxic potential of EC, including its mechanism of ac-
tion. The acute toxicity of EC can be neglected as it is
relatively low, in order of 2 500 mg/kg body weight
(b.w.), (LD50, rat, oral application). EC was classified
as a compound with genotoxic and carcinogenic effects
for humans. The human risk assessment should be es-
timated from the EC carcinogenicity data obtained
from long-term low-dose exposure of human. For this
purpose mean consumption habits (Ruprich et al,,
1993) and average levels of EC in foodstuffs must be
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known. Alcoholic beverages are the most important
source of EC in diet. Their average consumption in the
Czech Republic together with calculated EC intake is
given in Tab. V.

As can be seen a total intake of 2.2, resp. 83.5 mg
EC per year is equivalent to a daily intake of 6, resp.
230 pg EC. For a person of 70 kg this corresponds to
daily dose of 70 ng/kg b.w. for ,normal* spirits or
3 300 ng/kg b.w. for stone fruit brandies.

Tolerable daily intake (TDI) (mice) of 20 ng/kg b.w.
was estimated by the methods using the lowest ob-
served effect level (LOEL) together with safety factor
of 5000 (Uggla and Busk, 1992). Comparing the
data mentioned above with this value, it is obvious that
even in the-case of ,,Jow EC content spirits* TDI of EC
is rather exceeded. Supposing the exclusive intake of
stone fruit brandies, calculations indicate a significant
risk, TDI is exceeded by 2 orders of magnitude for such
a consumer. Regularly drinking 50 ml stone fruit
brandy per day would raise the calculated hypotetical
tumor risk by nearly 350-times. In this context it is
important to note that this amount of alcohol is gener-
ally not yet considered to be significant health risk.

CONCLUSIONS

Distillates, namely stone fruit brandies contain rela-
tively high levels of EC. To reduce the EC content to
as low as possible level (it means technically feasible
concentration), considerable research is focused on un-
derstanding of the mechanism of EC formation in dis-
tilled spirits as well as other alcoholic beverages. Due
to the significant differences of EC levels found in
various alcoholic beverages one can suggest different
mechanisms and precursors of EC formation in every
single type of a distillate such as stone fruit brandies,
other fruit brandies, whisky, grape brandy, etc. The
reduction of EC in distillates should be achieved by
optimisation of the whole technological regime (includ-
ing receipt of raw material, up-stream manipulation,
fermentation, distillation, maturation, bottling, etc.)
having consideration for removing operations that
could lead to formation of potential precursors of EC.

EC is a natural and almost ubiquitous food carcino-
gen, however it has not yet been well-known in what
way we can reduce its level found in non-alcoholic
food. For persons with a high alcohol consumption the
lifetime risk can be increased at least by factor of ap-
proximately 4-5, due to exposure to EC. In addition,
exaggerated consumption of alcoholic beverages of
stone fruit origin might even more contribute to the

individual cancer risk as those in general contain high
EC concentration.
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INFORMACE - STUDIE - SDELENI

INFORMATION SYSTEM ON GERMPLASM OF WOODY
FRUIT SPECIES

INFORMACNI SYSTEM GENOFONDU OVOCNYCH DREVIN

F. Papr§tein], L. Zrzavi'2

'Research and Breeding Institute of Pomology, Holovousy, Czech Republic
2Luksoft, Krucemburk, Czech Republic

ABSTRACT: The ultra light PC Olivetti Quaderno was tested in the growing seasons 1994 to 1995 in orchards of genebank
of fruit-tree species as a gather of research data. This PC has size of 210 x 142 x 32 mm and weight of 1050 g. Its fixed
disk has capacity of 20 MB. A restricted database programme FoxPro was installed into it which works as diary for appraisal.
Also a database has been created that works as a detailed register for all orchards of the total area 25 ha at Holovousy. Further
database was made for every fruit species containing character descriptors in rating scales that can be directly used for
evaluation. A special notepad for notes is created for every accession that could be opened by a single key stroke. It is possible
to find a single tree site, a cultivar or an accession during the work, which accelerates an evaluation in the field in a great
deal. Data gathered in the field by the PC can be very simply put over into a normal PC by means of interlink. A database
ISGOD has been developed in the programme Visual FoxPro 3.0 for Windows, which handles descriptive data on the variety,
utilising passport data from the EVIGEZ programme and also supplies the information on the site. The passport data contents
register number, botanical name, denomination, country of origin, donor of sample, ploidy level, origin, durability, accessi-
bility of sample, year of collecting. Other information is relevant to breeding, i.e. breeder, pedigree, year of introduction, year
of registration for growing and year of restriction. In the case of accessions and wild forms which have been collected in the
nature, the name of expedition, denomination of the accession, date of collection, site of collection including geography
co-ordinates, altitude and ecological characterisation. Descriptive data are based on descriptors for every fruit species. These
descriptors make it possible to evaluate morphological, biological and economic characters. According to the fruit species
100 to 150 different characters are being evaluated. The majority of the characters are described using 1-9 rating scale (9 is
usually the best performance). Other characters are evaluated in absolute values. The average value of every character for
every year of its evaluation is put into the database. The database programme supplies us information on average values of
characters and their extremes with the years in which they have been found. By every character the descriptor which was
used for appraisal can be recalled by the programme. Every accession in the database is also illustrated by a picture of fruits
and the tree in the harvest time. The apple collection has been evaluated for the longest time, as we have the data computerised
since 1976. Further they follow sweet and sour cherries with data since 1982 etc. Gathered data are utilised in breeding for
the choice of parental crosses, for appraisal of cultivars using synthetic index, for study of correlations between the characters
and so on.

germplasm; woody fruit species; data collector; information system

ABSTRAKT: V pribéhu let 1994 az 1995 jsme ve vysadbach genofondii ovocnych dievin ov&fovali ultralehky osobni po&ita&
Olivetti Quaderno jako sbéra hodnocenych dat. Po¢ita¢ ma velikost formétu AS, hmotnost 1050 g. Pevny disk mé kapacitu
20 MB. Do potitace byl zabudovin v omezeném rozsahu databazovy program FoxPro, ktery umoZnil vytvofit zdpisnik pro
hodnoceni. Byla vytvofena databaze, ktera obsahuje evidenci vysadeb ovocnych dfevin na plose asi 25 ha. Pro kazdy ovocny
druh je vytvofena databaze s klasifikatory znaki, kterd umoZiiuje volbu znaki ptimo pfi hodnoceni. U kaZdé odridy je navic
vytvofena schrinka na poznamky, kterou lze oteviit pfes funké&ni kldvesu. Pfi prici je umoZn&no vyhledivat ve vysadb&
konkrétni stanovisté a odridu, coZ vyznamné urychluje hodnoceni. Sebrani data Ize velice jednoduse, pomoci interlink,
pienést do stolniho PC. V programu Visual FoxPro 3.0 for Windows byl vytvofen Informa&ni systém genofondu ovocnych
dfevin (ISGOD), ktery zpracovéva popisné tidaje o odriidé, vyuZivé pasportni data z programu EVIGEZ a poskytuje informaci
o stanovisti. Pasportni data obsahuji eviden&ni &islo, botanické jméno, nézev odridy, stit puvodu, darce vzorku, stupefi
ploidie, plivod, vytrvalost, dostupnost vzorku, rok zafazeni do kolekce. Dali informace se tykaji $lecht&ni, tj. Slechtitelska
firma, rodokmen, rok ukondeni $lechténi, rok povoleni odriidy pro péstovéni a rok restrinkce. U odrid a planych forem, které
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byly sbirdny v piirodg, se zaznamenévi nézev expedice, nizev odriidy, datum sbéru, misto sbéru a jeho zemé&pisné soufadnice,
nadmorska vy3ka a ekologické charakteristika. Popisné iidaje vychazeji z klasifikdtoru pro kaZdy ovocny druh. Klasifikdtory
umoZituji hodnoceni morfologickych, biologickych a hospodatskych znaki. V zéivislosti na ovocném druhu je hodnoceno 100
a% 150 znakd. PfevaZnd &ast znaki je hodnocena devitibodovou stupnici. Ostatni znaky jsou hodnoceny v absolutnich hod-
not4ch. Do databaze je pfenesena prumérna hodnota kaZdého znaku v hodnoceném roce. Databazovy program nim poskytuje
informace o prim&rnych hodnotach znaki za viechny sledované roky a jejich extrémech s uvedenim roku, ve kterém byly
zjist&ny. U kaZdého znaku je moZno vyvolat klasifika¢ni stupnici, kterd byla pouZita pfi hodnoceni. KaZd4 odrida je dopl-
fiovédna obrizky plodii a celkovym pohledem na strom v dobg sklizné plodi. Nejdéle je hodnocen genofond jabloni, kde médme
na PC udaje od roku 1976, u genofondu tie$ni a visni od roku 1982 atd. Hodnocené tidaje jsou vyuZiviny ve Slechténi pro

vybér rodi¢ovskych part, pro hodnoceni odriid na zdkladé syntetického indexu, pro korelace mezi znaky aj.

genofond; ovocné dfeviny; sbéra¢ dat; informacni systém

UvoD

Uzemi Ceské republiky se jiZ ve stfedovéku vyznam-
nou mérou podilelo na vzniku fady odrid ovocnych
dfevin. Sv&d¢&i o tom zna&ny polet krajovych odrid,
které se v hojné mife p&stovaly jest€ na zatatku tohoto
stoleti a je mozZné se s nimi doposud setkat ve starych
sadech. N&které z nich ziskaly proslulost i za hranice-
mi na%eho stétu, napiiklad odriida jabloné Holovouské
malinové obdrZela prvni cenu na mezinarodni vystavé
ve Vidni v roce 1888. Vznik téchto odrud byl procesem
samovolnym, ktery vyplyval predev§im z vysoké plos-
né hustoty ovocnych rostlin a tradic péstovani. Tato
nesmirné geneticka bohatstvi se stala predmétem zdjmu
fady vyznamnych pomologi (Rossler, Proche, Bliha,
Riha, Kamenicky).

HODNOCENI KOLEKCI POMOCI VYPOCETNI
TECHNIKY

Zaklady kolekci ovocnych dfevin v Holovousich
byly dény sbirkami v Ujezd& u Prihonic a Chotobuzi
u Prihonic. Soutasny stav polnich kolekci je uveden
v tab. I. Zna¢ny rozsah kolekci ovocnych dfevin dava
predpoklad pro vyuZiti vypocetni techniky.

Klasicky postup zaznamenavani hodnocenych dat
u polnich pokusi je pomoci polniho zapisniku. Pro dal-

§i zpracovéani hodnocenych tdaji se pfevaziné vyuZiva
stolnich pocitadl. Pfenos vlastnich informaci z polniho
zédpisniku do pod&itale je Casové ndrolny a vyZaduje
kontrolu pienesenych dat. Rozvoj vypocetni techniky
nim umoZituje vybrat notebook, s jehoZ pomoci by-
chom mohli sbirat data pfimo v terénu. Tyto udaje by
pak bylo moZné pienést do stolniho poditate ke zpra-
covani. Pfi vybéru sbérafe dat byla stanovena kritéria:
umoznit praci v polnich podminkach,

kapacita disku minimalné 5 MB,

hmotnost do 1 kg,

napdjeni z baterii, které umoZni provoz alespoii pét
hodin,

moznost komunikace se stolnim PC,

umoZnit pfenos dat do databizového programu
FoxPro.

V prubghu let 1994 a 1995 jsme ovérovali ultraleh-
ky osobni po¢ita¢ Olivetti Quaderno, ktery nejvice vy-
hovoval nasim poZadavkim.

Technicka data pocitace Olivetti Quaderno: Pocita¢
ma velikost formatu AS (210 x 148 x 32 mm), hmot-
nost 1050 g véetné napdjeciho zdroje. Mikroprocesor
NEC V30HL (8086 kompatibilni), taktovaci kmitocet
prepinatelny z klavesnice 16/8/4 MHz. ROM BIOS
128 KB (IBM XT kompatibilni). Standardni pamét
1 MB DRAM. Pevny disk ma kapacitu 20 MB, pfistu-
pova doba 25 ms. Display monochromaticky LCD

I. Rozsah uchovévanych genetickych zdrojii ovocnych dievin ve VSUO Holovousy — The extent of gene sources of woody fruit species
conserved in the Research and Breeding Institute of Pomology at Holovousy

Ovocny druh - fruit species Celkem poloZek - accessions in total Krajové odridy - regional varieties
Jablon& — apple-trees 1021 229
Hru¥n€ — pear-trees 132 21
Tre$n& — sweet cherry-trees 303 9
Visng& — sour cherry-trees 108 8
Slivon& — plum-trees 232 15
Liska — hazel 17 -
Ofesdk vlagsky — walnut 16 -
Jefdb — rowan-tree 11 -
Jahodnik — strawberry 67

Malinik — raspberry 62

Celkem - total 1 969 282
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STEN velikosti 140,8 x 105,6 mm, DCGA (640 x 480
bodi), osm odstint Sedi. Klavesnice ma 94 klaves, ob-
sahuje 16 klaves numerické klavesnice a 10 funk&nich
klaves. Software obsahuje MS-ROM.DOS 5.0, Inter-
link (program pro spojeni s jinym PC po sériové lince),
textovy editor, kalkulator, pladnovaci zdznamnik, tele-
fonni seznam, organizér.

Programové vybaveni sbérace dat

Do poéitate Olivetti Quaderno byl zabudovén
v omezeném rozsahu databazovy program FoxPro 2.0,
ktery umoznil vytvorit zapisnik pro hodnoceni shodny
s polnim zépisnikem. Byla vytvofena databaze, ktera
obsahuje evidenci vysadeb ovocnych dievin na plose
asi 25 ha. Kazda odrtida je oznacena ¢iselnym kédem,
plnym ndzvem a stanovi$tém (oznaleni vysadby, fada,
poradové &islo stromu v fad€). Pro kaZdy ovocny druh
je vytvorena dalSi databéze s klasifikatory znaki (100
az 150 znaku), kterd umoZiiuje volbu znaki piimo pfi
hodnoceni. Velikost displaye umoZiiuje zobrazit v jed-
nom fadku stanovisté, nazev odridy a jeji kéd a volbu
jeden aZ 15 znaku pro hodnoceni. Na display se umisti
16 tadku. U kaZdé odrudy je navic vytvorena schranka
na poznamky, kterou lze otevfit pres funk&ni klavesu.
Pfi praci je umoZnéno vyhledavat ve vysadbé konkrétni
stanovi$té a odridu, coZ vyznamné urychluje hodno-
ceni. Pfes funkéni kldvesy lze operativné opravit kéd
a nazev odrudy, zobrazit klasifikator, ziskat informace
o vysadbé (spon, rok zaloZeni, poCet stromi, plinek
vysadby) a kopirovat stejna data (napf. rok hodnoceni).
Sebrana data lze velice jednodu$e, pomoci interlink,
prenést do stolniho PC.

Béhem dosavadniho testovani se notebook Olivetti
Quaderno osvéd¢il pro potieby hodnoceni genofondi
ovocnych dfevin. PfestoZe tento pocita¢ byl prakticky
denné pouZivan ve vysadbéch pfi riznych povétrnost-
nich podminkéch, vyskytly se pouze dvé zavady, které
vak vyrazné€ nenarusily hodnoceni genofondu. Pfenos
ziskanych dat do stolniho PC je vhodné provadét kazdy
den po ukon&eni hodnoceni, aby bylo minimdlni riziko
ztraty dat.

INFORMACNI SYSTEM GENOFONDU OVOCNYCH
DREVIN (ISGOD)

Dalsi zpracovéni dat navazuje jiZ na stolni pocitac.
V programu Visual FoxPro 3.0 for Windows byla vy-

tvofena databaze — ISGOD, ktera zpracovéava popisné
tdaje o odridé, vyuZiva pasportnich dat z programu
EVIGEZ (Holubec a Hon, 1991) a poskytuje in-
formace o stanovisti.

Pasportni data obsahuji evidenéni &islo, botanické
jméno, nazev odrudy, stat pivodu, darce vzorku, stupefi
ploidie, puvod, vytrvalost, dostupnost vzorku, rok za-
fazeni do Kolekce. Dal¥i informace se tykaji $lechténi,
tj. Slechtitelské firma, rodokmen, rok ukon&eni $lechté-
ni, rok povoleni odriidy pro péstovéni a rok restrinkce.
U odrud a planych forem, které byly sbirdny v pfirodé
se zaznamendva nazev expedice, ndzev odridy, datum
sbéru, misto sbéru a jeho zemé&pisné soufadnice, nad-
mofské vyska a ekologickd charakteristika,

Popisné tdaje vychazeji z klasifikdtord pro kazdy
ovocny druh. Klasifikatory umoZiiuji hodnoceni morfo-
logickych, biologickych a hospodafskych znakl. V zé-
vislosti na ovocném druhu je hodnoceno 100 aZ
150 znaku. PfevaZna ast znaki je hodnocena devitibo-
dovou stupnici, kde 9 znamen4 obvykle nejvy3si dro-
veii znaku. Ostatni znaky jsou hodnoceny v absolutnich
hodnotéch. Do databédze je pfenesena primérnd hod-
nota kaZdého znaku v hodnoceném roce. Databazovy
program nam poskytuje informace o primérnych hod-
notach znaki za vSechny sledované roky a jejich extré-
mech s uvedenim roku ve kterém byly zjiStény. U kaz-
dého znaku je moZno vyvolat klasifika&ni stupnici,
ktera byla pouZita pfi hodnoceni. KaZd4 odruda je do-
pliiovéna obrazky plodi a celkovym pohledem na strom
v dobé sklizné ploda. Nejdéle je hodnocen genofond
jabloni, kde mame na PC tdaje od roku 1976, u geno-
fondu tie$ni a vi$ni od roku 1982 atd. Hodnocené tdaje
jsou ‘vyuZivany ve Slechténi pro vybér rodicovskych
part, pro hodnoceni odrid na zdkladé syntetického in-
dexu, pro korelace mezi znaky aj. (Paprstein
a Blazek, 1994).
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Ustav védeckych a potravinaiskych informaci Praha

vydéiva

z povéfeni Ceské akademie zem&d&lskych véd celkem 10 v&deckgch &asopisd, které uvefejiiujf
pivodn{ v&decké price o vyzkumnych tdkolech v odvétvi zem&délstvi, potravinifstvi a lesnictvi, §
v&deck4 pojednanf, studie a piehledy zahrani¢nf literatury o védeckych problémech. Casopisy jsou
urleny predevsim pracovnikim vyzkumné zdkladny, vysokych $kol, vedoucim pracovnikim, odbor-
nikim ve $lechtitelstvi a semendfstvi, plemendfstvi, ochran€ rostlin, veterindfstvi, vyvojovych pra- §
covisf zem&d&lské techniky, zem&d&lskych staveb aj.

Rostlinna vyroba (Plant Production)

Mésitnik, format A4, podet stran 48, predplatné: celoroéni K& 588,—, jednotliva &isla K& 49,—
Zivotitna vyroba (Animal Production)

Mési¢nik, formdt A4, polet stran 48, predplatné: celoroéni K& 588 , jednotliva &isla K& 49,—
Zem&dé&lska ekonomika (Agricultural Economics)

Mésitnik, format A4, polet stran 48, pfedplatné: celoroéni K¢ 588,—, jednotliva &isla K& 49,—
Lesnictvi — Forestry

Mésiénik, formit A4, podet stran 48, pfedplatné: celoroc‘,ni K& 588,—, jednotliva &fsla K& 49,—
Veterindrni medicina (Veterinary Medicine — Czech)

Mé&siCnik, format A4, polet stran 32, pfedplatné: celoroéni K& 492,—, jednotliva Cisla K& 41,—
Potravinarské védy (Food Sciences)

Dvoumésitnik, formdt AS, polet stran 80, pfedplatné: oeloroc‘.nl K& 264,—, jednotliv4 &isla K& 44,—
Zemé&délska technika (Agricultural Engineering)

Ctvrtletnik, formét A4, poZet stran 40, pfedplatné: celorotni K& 176,~, jednotliv4 &isla K& 44,—
Ochrana rostlin (Plant Protection)

Ctvrtletnik, form4t AS, polet stran 80, pfedplatné: celoroc‘.nr K& 176,—, jednotliv4 &isla K& 44,—
Genetika a Slechténi (Genetics and Plant Breeding)

Ctvrtletnik, form4t A5, poget stran 80, pfedplatné: celoro&ni K& 176,—, jednotlivé &isla K& 44,—
Zahradnictvi (Horticultural Science)

Cuvrtletnik, format A4, pocet stran 32, predplatné: celorotnf K& 176,—, jednotliva Cisla K& 44,—

Objednévku za3lete na adresu: Ustav zem&d&lskych a potravindfskych informaci
Slezsk4 7
120 56 Praha 2




INFORMACE - STUDIE - SDELENI

GENETIC RESOURCES OF FLOWERS IN THE CZECH
REPUBLIC

GENOVE ZDROJE KVETIN V CESKE REPUBLICE

E. Petrova

Research Institute of Ornamental Horticulture, Prithonice, Czech Republic

ABSTRACT: The conservation and keeping of files of flower gene sources concerning the mission of the gene bank of the
Research Institute of Plant Production in Praha-Ruzyné in present form began in 1988. Two organizations take part in this
activity now: Research Institute of Ornamental Horticulture at Prithonice and Horticultural Faculty of Mendel University of
Agriculture and Forestry at Lednice. The breeding station of the firm Bohemia Bulbs Hefmaniuv Méstec cooperates too.
Preservation of flower gene pools is solved independently in flowers propagated generatively and in flowers propagated
vegetatively. The primary responsibility is to conserve and regenerate our native varieties and old assortments which have
been concentrated in both institutes and at some breeding stations. In generatively propagated flowers there are particularly
annual plants Callistephus, Tagetes, Zinnia, in vegetatively propagated plants Canna, Dahlia, Gladiolus, Tulipa. The history
of flower breeding in this country and an assortmental activity of the Research Institute of Ornamental Gardening Prihonice
are also mentioned.

flower germplasm; history of flower breeding in CR; evaluation of flower assortment

ABSTRAKT: Konzervace a evidence genovych zdrojii kvétin v nivaznosti na poslni genové banky VURV Praha-Ruzyn¥
v nyné;j§i podob& zaZalo v roce 1988. Na této &innosti se nyni podileji dv& pracovisté: VUOZ Prithonice a Zahradnick4 fakulta
MZLU Lednice. Spolupracujicim pracovi$tém je Slechtitelskd stanice firmy Bohemia Bulbs Hefmaniv Mé&stec. Uchovavani
genofondi kvétin se fesi samostatné u kvétin mnoZenych generativné a kvétin mnoZenych vegetativné. Prvofadym tikolem je
konzervace a regenerace nasich ptivodnich odrid a starych sortimenti, které byly shroméZdény v obou tstavech a n&kterych
Slechtitelskych stanicich. U generativné mnoZenych jsou to zvIasté letni¢ky, jmenovité Callistephus, Tagetes, Zinnia, u ve-
getativné mnoZenych Canna, Dahlia, Gladiolus, Tulipa. Je pfipominina historie $lechténi kvétin u nds a sortimentélni prace
VUOZ Priihonice.

genofond kvétin; historie lechténi kvétin v CR; hodnoceni sortimentu kvétin

Spoluprice VUOZ Prithonice s genovou bankou
VURV Praha-Ruzyné zaala v roce 1988 neoficidlng
a byla po del3i dobu vice méné& dobrovolna.

Po roce 1989 se situace zmé&nila. Pracovnici §lechti-
telskych stanic sami Zidali o uloZeni osiv v genové
bance, protoZe ve stanicich dochazelo ke zmé&nam
a podminky pro dalsi uchovéni genovych zdroju byly
velmi nejisté. Piesto jsme dosud dodali do genové ban-
ky asi 300 poloZek (véetné rozpracovaného materialu).
Piesevy materidli se obvykle délaji jednou za dva aZ
tfi roky, podle druhu a dispozic. Mnoh4 osiva, zv1a¥té
velmi drobn4, se vyrabg&ji v mnoZstvi jen n&kolika gra-
mu, mnoZitelské plochy u kvétin se méfi n&kdy pouze
na desitky m>2.

Také ukladani pasportnich dat a navaznost na sy-
stém evidence genetickych zdroju zemé&dé&lskych plodin
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pusobil u kvétin mnoho komplikaci. Pro kvétiny a pro
okrasné dfeviny vice vyhovuje botanické tfidéni.
U kvétin, které maji bohatou Slechtitelskou historii
a existuje mnoZstvi mezidruhovych kiiZencu, se
v mnoha pfipadech v mezindrodnich klasifikacich
upustilo od dalSiho oznaceni na zikladé pivodu odri-
dy. Uvadi se pouze rod, pfipadn& druh, a dal§i tfid&ni
je ,umélé", tzn. skupiny jsou vytvofené pro urgity typ
kvétd, vySku rostlin, ranost apod. Problém s nedosta-
tkem &iselnych kédia pro plodinu byl nyni vyfeSen ji-
nou strukturou &islovani, ktera se jevi pro nase potfeby
jako ucelngjsi. Je zaloZena na kombinaci &islic a pis-
men a ddva ndm mnohem vé&tsi prostor, takZe kaZdy rod
ma samostatné &islo.

Vlastni aktivni kolekce jsou nyni omezené. Genera-
tivn€ mnoZené kvétiny Ize do kolekce ziskat, jestlize
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zistaly ve $lechtitelskych stanicich nebo u firem, které
zachovaly dfivéjsi kultury i charakter ¢innosti a osivo
pravidelné vysévaji. Nékteré kolekce nebo polozky by-
ly konzervovany, mensi ¢ast je moZnd jiZ nendvratné
ztracena. Ve VUOZ v Prihonicich se d&laji presevy
v malém rozsahu, tento rozsah by se v§ak mél v nésle-
dujich letech rozsifit. Nové a dopliiované kolekce jsou
predev§im na Zahradnické fakult¢ MZLU v Lednici,
kde se budou komplexné hodnotit kolekce vybranych
rodu generativné i vegetativné mnoZenych kvétin.

Kolekce vegetativné mnoZenych kvétin se odvozuji
z dfivéjsich sbirek, které jsou na stanicich udrZovany
pfevazné ke §lechtitelskym dcelim v nepodetnych
vzorcich. Tykd se to pfedeviim sortimenti Dahlia
a Gladiolus u firmy Bohemia Bulbs v Hefmanové
Meéstci, Canna na ZF MZLU v Lednici, Tulipa a nékte-
rych vegetativné mnoZenych kvétin péstovanych jako
letni¢ky ve VUOZ Prithonice.

Tak lze krétce shrnout souasnou situaci u genetic-
kych zdroju kvétin.

Hodnoceni kolekci okrasnych rostlin ma ve VUOZ
Priihonice i na jinych mistech v Ceské republice dlou-
hou tradici. V ramci vyzkumu svétovych sortimenti
kulturnich rostlin, ktery pfedchédzel dneSnimu projektu
»Konzervace a vyuZiti genofondu rostlin®, se také
u kvétin zafalo koncem padesatych let s dosti velkory-
sym shromaZdovénim sortimentd vyznamnych rodu
(nemluvé o sbirkach jifinek, raZi, fuchsii aj. u soukro-
mych sbératelt a starych Slechtitelt).

Soustfedit sortiment kvétin mnoZenych generativné
bylo relativn& snadné. PfestoZe moZnosti dovozu osiva
byly omezené, tehdej¥i Slechtitelé méli stale dobré kon-
takty se zahrani¢nimi firmami, které jim vzorky osiva
poskytly. Tak byly dopliiovany sortimenty begénii (Be-
gonia semperflorens a B. tuberhybrida) a petinii (Pe-
tunia hybrida) firmy Cerny v Jaromé&Fi, n&které letni-
ky, zvlasté€ Cinské astry (Callistephus chinensis), které
ziskdvali manZelé Prichovi pro Slechtitelskou stanici
v Libochovicich a dal§i. Systematicky byly zakladény
kolekce okrasnych rostlin ve VUOZ Prithonice. Z ge-
nerativné mnoZenych kvétin zde byly hodnoceny své-
tové sortimenty Primula malacoides, P. obconica, Cyc-
lamen persicum.

Shromazdit vegetativné mnoZené kvétiny bylo ob-
tizné&jsi. Trvalo-to delSi dobu, protoZe néktery material
byl velmi drahy. PfevaZné se proto dovaZel prostied-
nictvim hlavniho feSitelského pracovi§té ukolu —
VURV Praha-Ruzyné. Ve VUOZ Priihonice byly vy-
hodnoceny sortimenty vice neZ 30 rodi trvalek a okras-
nych trav, 14 rodi cibulnatych a hliznatych kvétin,
z hrnkovych kvétin Pelargonium, Fuchsia, Chrasan-
themum x hortorum (= Dendranthema). V shromazdo-
véni a hodnoceni kolekci se osvédcila dlouhodobi spo-
luprice VUOZ se Slechtitelskou stanici (8S)
Libochovice — hodnoceni Callistephus, Vyzkumnym
istavem fepafskym v Semdicich — hodnoceni Gladio-
lus a Vyzkumnym istavem okrasnych rastlin v Potvo-
ricich —'hodnoceni druhu Pelargonium grandiflorum.
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Dal3i rody byly shroméZd&né ve $lechtitelskych sta-
nicich, které zajiStovaly vyrobu elitniho osiva a soucas-
n& se zabyvaly trvalym prizkumem sortimentu, na kte-
ry prirozené navazovala §lechtitelskd &innost. Byly
to aksamitniky (Tagetes), ostilky (Zinnia), slaménky
(Helichrysum), limonky (Limonium), fialy (Matthiola),
hrachory (Lathyrus) a nékteré dvouletky v Libochovi-
cich, fialy téZ v Hrdlech, Petunia, Begonia semperflo-
rems a B. tuberhybrida v Jaroméfi, maceSky (Viola
wittrockiana) ve VUOZ Prihonice, skalni¢ky a Primu-
la vulgaris v Néchode, pracovni kolekce Lilium, Dahlia
a Gladiolus v Hefmanové Méstci.

Pivodnim déelem hodnoceni sortimenti bylo dopo-
ruceni nejvhodnéjSich odrid k zapsani do Listiny po-
volenych odrad, doplnit péstitelské udaje, a u kvétin
pro venkovni vysadby vyhodnotit moZnosti jejich po-
uZiti v sadovnické tvorb&. Toho bylo v plné mife vy-
uZito u trvalek i u dfevin. Slechténim novych odrid
vrcholila sortimentéalni prace zvlasté u letnicek, dvou-
letek, sklenikovych kvétin, nékterych trvalek a cibulo-
vin.

Nejstarsi Slechtitelskou tradici u nas maji jifinky.
Obsiahly genofond naSich i zahrani¢nich odrud vlastni-
la a dosud vlastni fada zahradniku, ale téZ Slechtitela-
-amatéri. Vybrany sortiment Slechtitelsky cennych od-
rid je u firmy Bohemia Bulbs v Hefmanové Méstci.
Nové vySlechténé odridy se vyznaduji zvlasté dobrymi
hospodéaiskymi vlastnostmi — mensi nachylnosti k cho-
robdm a dobrou kvalitou hliz pro uskladnéni. Velmi
kvalitni trZni sortiment produkuje 8§S v Turnové (nyni
pod firmou Trevos v Semilech), kde vyuZivaji téZ radi-
a¢niho $lechténi. U firmy Bohemia Bulbs je i kolekce
vybranych odriid gladioll. PfevaZné zahrani¢ni sorti-
ment byl hodnocen ve Vyzkumném ustavu fepaiském
v Semcicich. Geneticky material z t€chto i vlastnich
pozorovéni vyuZiva pfi posuzovini svého novoslechté-
ni ing. Jifi Viclavik. Studiem genofondu nalezl cestu,
jak spojit v soucasné dob& poZadované vlastnosti estetic-
ké, které jsou obdivoviny u americkych odrad, s vyni-
kajicimi hospodéi'skymi vlastnostmi, které maji staré
holandské odridy. Vybral a udrZuje genofond odrud
a kfiZencu, u kterych je dédivost poZadovanych vlast-
nosti spolehlivé zajiSt€na. Ackoliv gladioly u nds ne-
maji takovou tradici jako jifinky, v§echny mnoZené od-
ridy jsou pivodni &eské.

Nejveétsi svétova sbirka tulipant v 60. a 70. letech
ve VUOZ v Prithonicich obsahovala kolem 1 500 pi-
vodnich druhii a zahradnich odrid. Z tohoto sortimentu
byly nejen vybirdny, ale i vytviieny genové zdroje pro
ziskéani diploidnich i polyploidnich odrid, které vyka-
zuji zvySenou odolnost k virové pestrokvétosti tulipa-
nu, soucasné se zachovanim vysokého mnoZitelského
koeficientu a ostatnich hospodéiskych i estetickych
vlastnosti.

Mezi vyznamné kvétiny naSeho Slechténi naleZeji
také zminéné lilie ze Slechtitelské dilny v Hefmanové
Méstci, dosny (Canna) ze 8S v Mélniku, hrnkové azal-
ky (Rhododendron obtusum a R. simsii) z VUOZ Pri-
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honice a 8S Sobgice, Saintpaulia, cinerarie neboli star-
&ek krvavy (Senecio cruentus) a gloxinie (Sinningia) ze
§S Hranice, brambofiky (Cyclamen), prvosenky (Pri-
mula maalacoides, P. obconica a P. praenitens), Hyd-
rangea, Pelargonium zonale, Gerbera, Dendranthema,
Dianthus barbatus a Freesia.

Velkd pozornost je vénovdna F; hybridim, u jiZ
zminénych begonii a petiinii v Jaroméfi a pelargonii ve
VUOZ Prithonice. Z jednoletych kvétin byly §lechtény
také hlediky (Antirrhinum), hrachory, limonky, iberky
(Iberis), Salvia splendens, doméci jsou téméf viechny
péstované fialy, nékteré plaménky (Phlox), aksamitni-
ky, ostélky a zvlasté letni astry. Jejich neobycejné Siro-
ky sortiment a velk4 obliba inspirovaly mnoho $lechti-
teld. Nejvice novych odrid aster pochizi ze SS
Libochovice, 8S Lys4 nad Labem a VUOZ Prihonice.
Nizké odrudy skupiny Prihonicky trpaslik, které byly
povoleny v roce 1964, jsou dodnes nabizeny evropsky-
mi i zdmofskymi semenafskymi firmami, bohuZel pie-
vazné pod jménem ’Pinocchio’. Na zahrani¢ni trh se
dostavaji i soutasné odrudy, napfiklad zdjem o astry ze
SS Lysa nad Labem je velky. Z dvouletek byly lech-
titelsky zajimavé zejména macesky.

Dne3ni 3lechtitelskd pozornost je vénovéana vybra-
nym kvétinim pfevazné tam, kde vychézeji z diivéjsi
tradice podniku nebo tam, kde $lechtitelé véri, Ze jejich
price ma budoucnost. Dovoz obrovského sortimentu
osiv kv&tin a zruSené dotace na $lechténi nedavaji kvé-
tindfim mnoho moZnosti. Nejvice ohroZeny jsou se-
menné kvé&tiny, ackoliv odbyt osiva, zv1a§t€ na vychod-
ni trh, ma dobré ptedpoklady. Soucasné Slechténi
pokraduje pievazné v ramci produkce, a to u kvétin,
u nichZ se vySlechténé odridy dale mnoZi vegetativng,
bud spontanné nebo fizkovanim, &i jinou metodou. Je-
jich obména je tak relativné rychla a na trh se dostavaji
brzo a plynule. Mezi takové néleZi napt. Calanchoe,
Dendranthema, nyni velmi oblibené Impatiens, ale
i Gladiolus a Dahlia. Ve VUOZ se dile 3lechti F; hyb-
ridy Pelargonium zonale, Primula vulgaris, Tulipa, ale
Slechténi letniéek, dvouletek a dalSich semennnych
kvétin stagnuje. Proto je konzervace genofondu pro
kvétinafstvi vysoce aktudlni a moZnosti jeho vyuZiti
v piistich letech velmi redlné.

UKONCENE A PUBLIKOVANE VYSLEDKY
SORTIMENTALNIHO HODNOCENI

Acta Priihoniciana

Prithonicky sortiment Pelargonium zonale Ait 1958-1962
(Hieke, 1962, ¢. 3)

Hodnoceni evropského sortimentu Primula malacoides
Franch. (Hieke, 1962, &. 4)

Kli& k uréovéni nejpéstovanéjsich kultivari Pelargonium zo-
nale hort. (Hieke, 1962, &. 6)

Prihonicky sortiment Primula obconica Hance 1963-1966
(Hieke, 1967, ¢&. 14)

Prihonicky sortiment tulipini (Holitscher, 1968, &. 18)
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Vysledky dlouhodobého pozorovéni trvalek (Opatrné,
1969, &. 20)

Die Chromosomenzahlen bei Gartentulpen (Plavcovi,
1969, &. 21, 24; 1972, &. 27)

Prithonicky sortiment Fuchsia x hybr. Voss 1967-1970 (Hie -
ke, 1970, & 23)

Prithonicky sortiment tulipanii II. (Holitscher, 1972, & 26)
Prithonicky sortiment tulipini (Holitscher, 1972, &. 27)
Prithonicky sortiment narcisti v letech 1968-1973 (Petro-
va, 1974, & 30)

Hodnoceni kulturnich odrid kosatcd (Opatrnd, 1973,
¢ 31)

Prihonicky sortiment krokusi v letech 1970-1974 (Petro -
v, 1975, & 33)

Prihonicky sortiment Chrysanthemum x hortorum Bailey —
vytrvalé kultivary (Hieke, 1976, ¢. 35)

Hodnoceni kulturnich odriid rodu Aster 1967-1973 (Opa-
trnd, 1976, ¢ 36) ’

Prithonicky sortiment tulipanu III. (Holitscher, 1978, & 39)
Priihonicky sortiment rodu Delphinium v letech 1964-1974
(Opatrna, 1979, ¢. 41)

Prithonicky sortiment rodu Cyclamen persicum Mill. v letech
1971-1977 (Hieke, 1980, &. 42)

Hodnoceni sortimentu hyacinti v Prithonicich v letech
1976-1979 (Petrova, 1982, &. 45)

Hodnoceni svétového sortimentu trvalek rodu Erigeron, So-
lidago, Monarda, Astilbe, Leucanthemum, Pyrethrum a revi-
ze hodnoceni podzimnich aster (Opatrné, 1982, & 45)
Vyzkum svétového sortimentu trvalek — Iris sibirica (Opa-
trna, 1983, &. 46)

Prithonicky sortiment narcist II. v letech 1977-1982 (Pet-
rova, 1983, &. 46)

Vysledky hodnoceni Hemerocallis (Opatrna, 1984, ¢. 49)
Prithonicky sortiment cibulnatych kvétin — Colchicum, Fri-
tillaria a dalsi rody (Petrova, 1984, &. 49)

Vyzkum svétového sortimentu trvalek — Iris x barbata nana
a Iris x barbata media (Opatrnd, 1985, & 52)
Prihonické sortimenty cibulnatych kvétin — Muscari, Allium,
Iriodictyum a dal3i druhy (Petrovd, 1987, & 53)
Hodnoceni okrasnych trav a pfibuznych druhi (Opatrnd,
1987, ¢&. 53)

Védecké prace VSUOZ Prihonice

Vyskyt a Skodlivost viru pestrokvétosti tulipinu a viru mo-
zaiky tabdku u pffirodnich druhii tulipini a jejich kultivard
(Mokr4, 1977,&.7)

Zévéretné zpravy VUOZ Prithonice - nepublikoviny

Vyzkum svétovych sortimentii okrasnych rostlin — Callistep-
hus chinensis (Prichova, 1970)

Vyzkum svétovych sortimentl kulturnich rostlin — gladioly
(Zita, N&mectek, 1971)

Svétovy sortiment trvalek — Helenium (Opatrnd, 1972)
Vyzkum svétovych sortimentd okrasnych rostlin — Pelargo-
nium grandiflorum (Jakdbova, 1975)

Svétovy sortiment meciki (NEmedek, 1975)
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Slechténi polyploidnich tulipanii jako vychoziho materidlu
pro dalii Slechténi (Holitscher, Plavcovid, Petro-
vi, 1975)

Vyzkum svétovych sortimentl okrasnych rostlin - Callistep-
hus chinensis (Prichovi, 1984)

Vyzkum $lechtitelskych metod a genetickych zdroji u okras-
nych rostlin v obdobi 1983-1987 (Matou¥ aj., 1987)

Vyzkum a vyhodnoceni svétového sortimentu me&ika (N &-
medek, 1988)
Metody selekce kloni pfi $lechténi tupand odolnych k viru
pestrokvétosti (Mokrd, Petrovd, Plavcovd, Vi-
clavik, 1991)

Kontakini adresa:

Ing. Eva Petrovad, Vyzkumny dstav okrasného zahradnictvi, 252 43 Prihonice, Cesk4 republika

Tel. 02/67 75 00 27, fax 02/67 75 00 23, e-mail: adm@vuoz

oboru.

dodénf textu redakci k jeho zvefejn&ni.

akct.

Organizatorim védeckych a odbornych setkani

V Casopisu Zahradnictvi (Horticulture Science) radi zvefejnime informace o planovanych konferencich,
sympoziich, seminéfich a jinych setkdnich védecko-vyzkumnych a odbornych pracovnika zahradnického

Upozoriiujeme proto organizitory takovych akci, Ze se vyrazné zkritila (na jeden mésic i méné€) doba od

VyuZijte tuto moZnost seznamit Sir§i védecko-vyzkumnou zahradnickou vefejnost s Vami pfipravovanou

Redakce
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INFORMACE - STUDIE - SDELENI

USE OF IONOSEP 900.1 ANALYZER FOR WINE ANALYSIS

VYUZITI ANALYZATORU IONOSEP 900.1 PRO ANALYZU VINA

F. Kvasnicka

Institute of Chemical Technology, Praha, Czech Republic

ABSTRACT: Capillary isotachophoresis is a convenient technique for determination of contents of (tartaric, malic, citric,
succinic, lactic and acetic) acids in wine, which are an important indicator of its quality. This technique can be applied within
wine-making technology to determine other important ionogenic components such as cations (potassium, sodium, calcium,
magnesium, copper, iron), amino acids (phenylalanine, tyrosine, tryptophan) and other compounds (sulfur dioxide, sorbic
acid). The advantage of capillary isotachophoresis is that no complicated sample treatment before analysis is necessary and
that more components can regularly be determined during one analytic procedure within several minutes. This article presents
several concrete uses of single-capillary isotachophoregraph IONOSEP 900.1 for the analysis of important ionogenic com-
ponents in wine.

capillary isotachophoresis; analysis; wine; organic acids; cations; sulfur dioxide; IONOSEP 900.1 analyzer

ABSTRAKT: Kapilarni isotachoforéza je vhodnou technikou pfi sledovini obsahu kyselin (vinnd, jablen4, citronovi,
jantarova, mlééna a octovi) ve viné, které jsou vyznamnym ukazatelem, jeho jakosti. Tuto techniku je moZné ve vinaiské
technologii pouZit i pro stanoveni dal3ich duleZitych ionogennich latek jako jsou kationty (draslik, sodik, vapnik, hoitik, méd,
Zelezo), aminokyseliny (fenylalanin, tyrozin, tryptofan) a jiné (oxid sifiCity, kyselina sorbova). Vyhodou kapilérni isotacho-
forézy je to, Ze nevyZaduje sloZitou tpravu vzorku pfed analyzou a v jedné analyze je zpravidla moZné soucasné stanovit
vice latek bshem n&kolika minut. Pfehled konkrétnich pouZiti jednokapilarového isotachoforegrafu IONOSEP 900.1 pro

analyzu vyznamnych ionogennich litek ve ving€ je obsahem tohoto pfispévku.

kapildrni isotachoforéza; analyza; vino; organické kyseliny; kationty; oxid sifi¢ity; analyzator IONOSEP 900.1

UVOD

Kapilarni isotachoforéza je elektromigraéni techni-
ka, kterou je moZné separovat a stanovit anionty a ka-
tionty. Princip je zaloZen na rozdilné pohyblivosti se-
parovanych ionogennich sloZek v elektrickém poli.
Separace probihd v piipad€ kapilarni isotachoforézy
v diskontinudlnim systému dvou elektrolyti (tzv. ve-
douciho a koncového) uvnitf kapilary vhodnych roz-
méri. Vedouci elektrolyt obsahuje ion s nejvyssi po-
hyblivosti a koncovy elektrolyt obsahuje ion s nejniZsi
pohyblivosti z celé separované smési. Vzorek se dav-
kuje mezi tyto dva elektrolyty. Po zapnuti stejnosmér-
ného elektrického proudu se ionty v kapiléfe rozdéli po
urCitém &ase do té€sné za sebou jdoucich z6n v poradi
klesajici pohyblivosti. Zény se pohybuji konstantni
rychlosti. Vodivostni detektor umistény v kapildfe za-
znamena jejich pruchod a vysledkem zaznamu je scho-
dovitd kfivka, tzv. isotachoforegram. Vyska viny je
kvalitativni charakteristikou separované latky a jeji
délka je kvantitativnim ukazatelem. Cas analyzy pfi
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kapilarni isotachoforéze se pohybuje podle podminek
a povahy vzorku od 5 do 30 minut. Tato technika se
vyznaCuje vysokou presnosti (2 % rel.) a citlivosti
(1078 mol/1). Jejimi dal$imi vyhodami je minimélni
uprava vzorku, nizké provozni niklady a univerzélnost.
Nevyhodou je to, Ze neni moZné v jedné analyze stano-
vit anionty a kationty.

Kapilarni isotachoforéza je svymi vlastnostmi velmi
vhodnou metodou pro analyzu vina. Existuje celd fada
ionogennich latek obsaZenych ve ving, které jsou vy-
znamnym ukazatelem jeho kvality a stability. Jde ze-
jména o organické kyseliny, alkalické kovy a kovy al-
kalickych zemin, Zelezo, mé&d, aminokyseliny, oxid
sifi¢ity a dalsi. Bylo publikovano nékolik praci, které
popisuji pouZiti této techniky ve vinaiské technologii
(Farka$ a Koval, 1982; Kovag¢ aj., 1989).

V soucasné dobé je na tuzemském trhu k dispozici
isotachoforeticky analyzator IONOSEP 900.1, ktery
vyrabi firma RECMAN-laboratorni technika Ostrava.
Je to jednokapilirovy, plné automaticky isotachofore-
graf vybaveny bezkontaktnim vysokofrekvenénim vo-

113



divostnim detektorem. Provedeni separa&ni &4sti analyzétoru z teflonu umoZiiuje pouZiti i v nevodnych prostie-
dich. Davkovani elektrolyti a vzorku probihd automaticky a analyza i jeji vyhodnoceni je fizeno politatem typu
PC AT nebo PS/2. Pro tento tudel je analyzétor doddvan s vhodnym po&itatovym programem. NaSe pracovisté
spolupracuje s vyrobcem na vyvoji analyzdtoru IONOSEP a také na vyvoji metodik pro stanoveni vybranych
latek. V dal§im textu je struéné pojednano o vyuZiti tohoto analyzatoru v analyze vina (Aplikacni listy, 1994).

STANOVENI VYBRANYCH KYSELIN VE VINE

Jak jiZ bylo poznamenano organické kyseliny jsou vyznamnym ukazatelem kvality a stability vina. B&hem
jedné analyzy lze pomoci isotachoforetického analyzatoru IONOSEP 900.1 stanovit vybrané kyseliny ve ving.
Jako vzorky ptichazeji v dvahu vina bil4 i &ervena. Uprava vzorku vina je nasledujici: Do odmé&rné baiiky o obsahu
100 ml se odpipetuje 1 ml vina a 1 ml 30% peroxidu vodiku (odstranéni sifi¢itanu, ktery migruje ve smésné z6né
s jantaranem). Baiika se doplni po znacku a roztok se analyzuje bez dalSich tprav. JelikoZ se pfitomny sifiCitan oxiduje
peroxidem vodiku na siran, je nutné pro kvantitativni analyzu siranu analyzovat je$té 100x zfedény roztok vina bez
pridavku peroxidu vodiku. V piipad€ analyz perlivych vin je nutno zbavit vzorek volného oxidu uhlititého zahfatim
nebo ultrazvukem. Detekéni limity pro 100x fed&ny vzorek se pohybuji od 50 do 200 mg/l.

Podminky analyzy

Vedouci elektrolyt: 10 mM HCI 45,5 mM BTP + 0,1%HPMC (pH 6,2)
Koncovy elektrolyt: 5 mM MES

Hnaci proud: po&atecni 70 pA, koncovy 30 pA

Doba analyzy: 20 minut

1. Analyza modelové smési (a) vzorku bilého vina (b) a vzorku zoctovat&lého erveného vina (c) — Analysis of a standard (a), white wine
sample (b) and spoiled red wine (c)

Vysvétlivky — Explanatory notes:
L = chlorid — chloride, | = siran — sulfate, 2 = vinan (migruje s fumaritem) — tartrate (mig with fi ), 3 = jableCnan ~ malate, 4 =

jantaran (migruje se sifi¢itanem) - succinate (migrates with sulfite), 5 = citronan — citrate, 6 = octan — acetate, 7 = mlé&nan — lactate, 8 =
fosfore&nan (migruje s propionanem) — phosphate (mi with propi ), 9 = sorban - sorbate, T = MES

P

STANOVENI DUSICNANU, SIRANU A STAVELANU VE VINE

Dusi¢nan a $favelan jsou antinutri¢ni latky. Jejich obsah je proto nutné kontrolovat. V pfedklddaném elektro-
lytovém systému je moZné tyto anionty isotachoforeticky stanovit spolu se siranem. Uprava vzorku je nasledujici:
Na ultrazvukové lazni se odstrani oxid uhligity (perliva vina). Vino se zpravidla analyzuje pfimo bez fed&ni.
Detekeni limit je pro nefedéné vino niZsi neZ 1 mg/l.

Podminky analyzy

Vedouci elektrolyt: 10 mM HCI +5,5 mM BTP + 0,1% HPMC (pH 6,2)
Koncovy elektrolyt: 10 mM mraven&an amonny

Hnaci proud: pocate€ni 80 pA, koncovy 30 pA

Doba analyzy: 15 minut
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b) : T

2
1
L
2. Analyza modelové smési (a) a vzorku vina (b) — Analysis of a standard (a) and a wine sample (b)
Vysvétlivky — Explanatory notes:
L = chlorid - chloride, | = dusi&nan - nitrate, 2 = siran - sulfate, 3 = $favelan - oxalate, T = mraven&an — formate

STANOVENI DRASLIKU, SODIKU, VAPNIKU A HORCIKU VE VINE

Stanoveni drasliku a vapniku patfi k zdkladnim analytickym rozborim vina. Obsah vapniku ve viné je duleZi-
tym ukazatelem jeho kvality. Pomoci isotachoforetického analyzatoru IONOSEP 900.1 je moZné kromé& vépniku
a drasliku ve vin& stanovit jest& sodik a hoféik. Uprava vzorku spo&ivé pouze v nafed&ni vina pfed analyzou (10x).
Detekéni limity pro 10x zfed&né vino leZi pro viechny stanovované kationty pod 4 mg/l.

Podminky analyzy

Vedouci elektrolyt: 7,5 mM H,SO,4 + 0,1% HPMC
Koncovy elektrolyt: 10 mM citronan lithny

Hnaci proud: po&atedni 100 pA, koncovy 50 pA
Doba analyzy: 15 minut

a) T

3. Analyza modelové smési (a) a vzorku vina (b) — Analysis of a standard (a) and a wine sample (b)

Vysvétlivky ~ Explanatory notes:
L = hydroxonium, | = draslik (migruje s amonnym iontem) — potassium (mig; with ium ion), 2 = sodik ~ sodium, 3 = vipnik -
calcium, 4 = hoi¢ik — magnesium, T = lithium

STANOVEN! VOLNEHO SIRICITANU VE VINE

Obsah volného sifi¢itanu ve viné je limitovan normou, z &ehoZ vyplyvé nutnost kontroly jeho obsahu. Pomoci
isotachoforetického analyzitoru IONOSEP 900.1 je moZné stanovit volny sifi¢itan ve vin&. Uprava vzorku je
nasledujici: Vino se pfed analyzou pouze 5x fedi. Deteké&ni limit je niZ&i neZ 5 mg/l (SO%').

Podminky analyzy

Vedouci elektrolyt: 10 mM HCI + 20 mM glycylglycin + 0,1% HPMC (pH 3,0)
‘Koncovy elektrolyt: 10 mM kyselina vinna
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Hnaci proud: podateni 80 pA, koncovy 30 pA
Doba analyzy: 20 minut

a) T b) T

4. Analyza standardu (a) a vzorku vina (b) — Analysis of the standard (a) and a wine sample (b)

Vysvétlivky — Explanatory notes:
L = chlorid - chloride, 1 = sifititan — sulfite, T = vinan - tartrate
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Ing. Frantifek Kvasni&ka, CSc., Vysokd ¥kola chemicko-technologickd, Technicka 3, 166 28 Praha 6, Ceska republika,
Tel. 02/311 52 17, fax 02/311 99 90
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Z VEDECKEHO ZIVOTA

OLEJ ZE SEMEN PUPALKY V PROFYLAXI A TERAPII

JiZ druhé monotematické sympozium se konalo
v polské LodZi ve dnech 6.-7. 10. 1995. Odeznélo zde
35 odbornych referati zahrnujicich pomérné Sirokou
oblast riznych biologickych, farmaceutickych i lékar-
skych disciplin. Ackoliv se sympdzia zddastnili také
odbornici z Francie a Italie, byly prezentovany pouze
prace polskych a jedna price ¢eskych autoru.

Uvodni referat byl vénovan rodu Oenothera L.
a geografickému roz§ifeni jednotlivych druhli v Evropé
(K. Rostanski, Slezska univerzita, Katovice). Na-
sledovaly referity k dloze gamma-linolenové kyseliny
v lidském organismu (S. Grys, Vyzkum a védecké
expertizy, VarSava) a vyuZiti pupalkového oleje v pro-
fylaxi, terapii a kosmetice (E. Lamer-Zarawska,
Lékatska akademie, Vratislav).. Cast referati byla za-
méfena na hodnoceni, resp. vyhledavani vhodnych
zdroju pupalkového oleje v ramci rodu Oenothera L.
B. Hojden aj. (Lékarsk4d akademie, Vratislav) hod-
noti 11 druhti zminéného rodu z hlediska obsahu a slo-
Zeni pupalkového oleje a soucasné také vliv riznych
davek mineréalniho hnojeni na vynos semen. Obdobné
J. Mol (Slezsk4 univerzita, Katovice) posuzuje ze
stejného aspektu p&t druhd pupalek v porovnéni s ob-
sahem a sloZenim oleje mezidruhovych hybridi. Do
stejné skupiny lze zafadit i praci R. Sniezko (Bio-
logicky dstav UMCS, Lublin), pfipominajici specialni
geneticky mechanismus dédivosti znakl, v daném pfi-
padé obsahu mastnych kyselin druhti Oe. hookeri, Oe.
suaveolens, Oe. biennis a Oe. lamarkiana. K této sku-
piné praci patii i referat Ceskych ucastniki V. Jehli-
ka al. Spitzové (BU AV CR Praha, Galena a. s.
Opava), hodnotici z hlediska obsahu a sloZeni oleje po-
mérné Sirokou kolekci 16 stfedoevropskych druhii pu-
palek rostoucich nebo pé&stovanych v Ceské republice
a sousednich statech. Zminén a stru¢né charakterizovin
je nové popsany druh Oe. moravica Jehlik et Rostanski.

Na vySe zminénou skupinu viceméné tematicky
shodnych praci navazuje W. Czubacki, K. Skla-
nowska (Zemédélsk4d akademie, Lublin) studujici
opylovaci poméry z hlediska produkce pylu a kvétniho
nektaru u Oe. lamarkiana. Otézkam jarovizace a vlivu
na kli¢eni, rist, vyvoj rostlin a vynos semen na riznych
druzich pid referuji B. Krol aS. Berbec (Zemé-
délska akademie, Lublin). Autofi B. Thiem aj. (Lé-
kaisk4 akademie, Vratislav) referuji o technice mikrop-
ropagace deviti druhli rodu Oenothera L. O variabilité
morfologickych znaki v rdmci populaci Oe. paradoxa
Hudziok referuje J. Strugala (Zem&délskd akade-
mie, Vratislav). Zakladni kvalitativni kritéria pro hod-
noceni pupalkového oleje uvadi ve své praci A. Sto-

Ilyhwo (Vyzkum a védecké expertizy, VarSava).,

Referit E. Lamer-Zarawské (Lékafskd akade-
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mie, Vratislav), pojednava o moZnostech stabilizace
pupalkového oleje rostlinnymi polyfenoly. Otdzkam
obsahu n&kterych prvki a téZzkych kovt v oleji lisova-
nych a extrahovanych semen pupalky, brutniku lékat-
ského a &erného rybizu je vénovian referat K. Markie-
wicze (Zemédélsko-technickd akademie, OIlStyn).
Stejné pracovisté v osob&é R. Zadernowského
prezentovalo referit o vlivu stupn€ vyzrdni semen na
technologickou kvalitu oleje pupalky. TyZ autor refero-
val o semenech angre§tu a rybizu jako potencidlnich
zdrojich nenasycenych mastnych kyselin. Obsahu vlak-
niny, celul6zy, ligninu a pektinu v semenech Oe. para-
doxa byla vénovéana price J. Szymczaka aj. (Lé-
kaisk4 akademie, Vratislav).

Témér polovina odbornych referatl tematicky zapa-
déd do oblasti farmacie. Vesmés se jedna o hodnoceni
vlivu pupalkového oleje Ci preparatu obsahujici olej
(Oeparol) na aktivitu riznych biologickych funkci lid-
ského organismu. Do této skupiny se fadi price sledu-
jici vliv Oeparolu a Eicosapanu na mnoZstvi produktii
peroxidace lipidi u krys (Kowalczyk aj., Vojenska
lékarska akademie, LodZ). Obdobné zaméfena je prace
sledujici vliv Oeparolu na hladinu cholesterolu a lipidu
ukrys (J. Biernat aH. Crajeta, Lékaiska akade-
mie, Vratislav). Stejni autofi referuji rovnéz o vlivu
Oeparolu na krevni plazmu a lipidovy metabolismus
krys intoxikovanych olovem. B. Balasinska aj.
prezentuji hypocholesterolemicky tu¢inek oleje a po-
krutin u Oe. paradoxa. O vlivu pupalkového oleje na
koncentraci t€Zkych kovil a stopovych prvki u hyper-
cholesterolemickych pacientl referuje A. Skoczyn-
sk (Lékarska akademie, Vratislav). M. Filewska
aj. prezentuji vysledky pokusi sledujici mnoZstvi a ak-
tivitu kréli¢ich granulocyti po podani Oeparolu.

Posledni skupinu tvofi price dokumentujici sméry
terapeutického vyuZiti pupalkového oleje, resp. pfi--
pravku Oeparol. Jde vesmés o prace z lékaiskych pra-
covist. Vzhledem k odliSnému odbornému zaméfeni
Casopisu Zahradnictvi neuvadim tplny piehled piedne-
senych praci, nybrZ pouze vybér, dokumentujici pied-
mét zkoumdni. Ze stejného divodu nejsou u zming-
nych autorti uvedeny nizvy pracovist.

Porovnanim protektivni aktivity riznych piipravkia
s pupalkovym olejem na Zalude&ni sliznici stresova-
nych krys se zabyvd Z. Steplewski aj. Vliv pupal-
kového oleje na vybrané bakteridlni kmeny prezentuje
U. Skolimowska aL. Wojnarski sleduje uci-
nek betametazonu a pupalkového oleje na vyvoj plodu
krilika. Z. Celewicz aj. referuji o vlivu pupalkové-
ho oleje na hladinu prostacyklinu, tromboxanu a pros-
taglandinu E2 u Zen trpicich gestozou. Skupina autorl
vedend A. Jankowskym dokumentuje vliv Oepa-
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rolu na obsah mastnych kyselin v séru déti trpicich
bronchidlnim astmatem. O pokusném pouZiti Oeparolu
k 1é€b& pozdniho abstinenéniho syndromu alkoholiki
referoval W. Gruszczynski.

Odborné zaméfeni pfednesenych referati dokumen-
tuje znafnou pozornost, kterd je v Polsku v&novana
moZnostem terapeutického vyuZiti nékterych zastupct
rodu Oenothera L. Dokladem toho je i pfiprava dal§iho

sympozia stejného zaméfeni, které se uskute¢ni v roce
1998. V této souvislosti organizitori prosi o sdéleni
jmen a adres osob nebo instituci zabyvajicich se prob-
lematikou pupalky. PFisludné idaje zasilejte na adresu:
Prof. dr. hab. n. Andrzej Cretti, Panstwowy Szpital
Kliniczny Nr 1, ul. Unii Lubelskiej 1, 71-344 Szczecin,
Polska.

Ing. Irena Spitzovd, CSc.
Galena a. s. Opava, Koufimskd 17, 130 60 Praha 3

Oznamujeme ¢tendfim a autorum naseho asopisu,

Ze v navaznosti na ¢asopis Scientia agriculturae bohemoslovaca, ktery aZ do roku 1992 vychazel
v Ustavu védeckotechnickych informaci Praha, vydava od roku 1994

Cesk4 zemédélska univerzita v Praze

Gasopis

SCIENTIA AGRICULTURAE BOHEMICA

Casopis si zachovava piivodni koncepci reprezentace nasi v&dy (zem&d&lstvi, lesnictvi, potra-
vinéfstvi) v zahrani¢i a jeho obsahem budou piivodni védecké price uveiejiiované v anglicting
s roz§ifenymi souhrny v Cesting.

Casopis je otevien nejSirsi védecké vefejnosti a redakéni rada nabizi moZnost publikace pra-
covnikum vysokych $kol, vyzkumnych ustavi a dalSich instituci védecké zikladny.

Piispévky do Casopisu (v anglictin€, popf. v Eestiné &i slovensting) posilejte na adresu:

Ceska zemédélska univerzita v Praze
Redakce ¢asopisu Scientia agriculturae bohemica
165 21 Praha 6-Suchdol
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Z VEDECKEHO ZIVOTA

PREDSTAVUJI ODRUDY Z GENOVE TECHNOLOGIE

EKOLOGICKE RIZIKO?

VyuZiti genové technologie pro zlepSeni zemé&dél-
skych plodin vzbuzuje velké nadgje, ale zdroveii otdz-
ky, zda pfenos genového materidlu z transgennich rost-
lin nemuZe byt rizikem pro pfibuzné plané rostliny.
Tomuto tématu bylo vénovano sympozium ve $vycar-
ském Neuenburgu. ;

Genové technologie umoZiiuje vyménu dédi¢ného
materialu v rdmci riznych druhd. Pro §lechtitele se tim
oteviraji zcela nové moznosti pfedev§im zabudovanim
geni rezistence ke $kidcim, bakteridlnim, houbovym
a virovym chorobam. Plodiny ziskévaji také toleranci
k herbicidiim, coZ vedlo ke zvl4sté€ emocionalnim kon-
troverznim diskusim.

U transgennich plodin, zavidénych v Sir§im méfit-
ku, jde v prvé fad€ o jejich moZny dlouhodoby vliv na
prostfedi v dusledku pfenosu manipulované dédi¢né
hmoty na plané rostliny. Jsou obavy, Ze by mohlo dojit
ke zfetelnému naru$eni pfirodni rovnovihy v daném
ekosystému.

Pfenos gend mezi rostlinami neni Zadnym novym
jevem, vazanym jen na biotechnologii. Je to zékladni
evoluéni proces, ktery Slechtitelé odeddavna vyuZivali.
Zatimco v$ak dosud $lo o nebezpe€i pfenosu geni
z planych rostlin na kulturni, dnes se pfedmétem dis-
kuse stidva opa¢ny proces. Pfenos genl se uskuteéiiuje
predevs§im cizospraSenim, prostfednictvim pylu. Aby
k takovému pfenosu doSlo, musi rostlina vytvaret Zi-
votny pyl, kvést v blizkosti plané rostliny, ktera je
s kulturni rostlinou kfiZiteln4, rostlina po opyleni musi
produkovat semena, vzniklé hybridy museji byt Zivotné
a pieneseny geneticky materidl musi mit schopnost
projevit se v hybridech.

V pfirozenych podminkach dochazi k pfenosu geni
z uZitkovych rostlin na plané jen velmi zfidka. Tento
proces je oviem velice obtiZné experimentalné repro-
dukovat v maloplo$nych polnich pokusech.

Pienos genl z transgennich kulturnich rostlin se
zkouma v podstaté dvéma zpusoby:

— Studiem pfislu$né vlastnosti u odrid, které byly zis-
kany dosavadnimi $lechtitelskymi postupy, a uplat-
nénim ziskanych poznatki na transgenni odrudy.
Predpokladé se pfitom, Ze se pfenos genu u obou
typl odrid nijak podstatné nelisi a Ze sé také hybri-
dy s planymi rostlinami chovaji obdobn&.

— Experimentédlnim zji§fovanim transferu markéruji-
cich gent u transgennich rostlin — ve skleniku nebo
v polnich podminkéch.

Na sympoziu organizovaném univerzitami ve ¥vy-
carském Bernu a Neuenburgu ve spolupréci s ustied-
nou pro ,,Vyzkum biologickych jistot a hodnoceni di-
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sledkd raznych technologii“ byla diskuse o dosavad-
nich vysledcich ziskanych ob&ma metodami. Zu€astnili
se ji $lechtitelé, ekologové a molekularni biologové
z Francie, Velké Britanie, Nizozemska, Déanska a Svy-
carska.

Prvni poznatky:

— Z hlediska charakteru kveteni a schopnosti pfenést
geneticky material na plané rostliny je nutné rozdélit
kulturni rostliny do nékolika skupin. Prokazaly to
francouzské, britské a nizozemské prace. Pienos ge-
nu z kukufice nebo brambor je v evropskych klima-
tickych podminkach prakticky vylouden, zatimco
u vojtésky neni pifenos geni na plané pfibuzné rost-
liny Zadnou zvlaStnosti. Uprostied stoji fepka, u niz
se musi pocitat s moZnosti pfenosu.

— Snadnost pfenosu genii je oviem jen jednim aspek-
tem véci. Je nutné brat v dvahu i vlastnosti geni
zabudovanych genovou technologii a také vitalitu
a konkurenceschopnost hybridd mezi kulturni a pla-
nou rostlinou. Danské prace ukazaly, jak mimor4dné
je obtiZné a jak malo standardizovanych experimen-
talnich metod je k dispozici pro hodnoceni a srov-
néni vitality a konkurenceschopnosti.

— VétSina existujicich transgennich odrid vznikla
z odriid, u nichZ je riziko transferu gend na plané
rostliny nepatrné. Podle studie firmy Ciba-Geigy se
vic neZ polovina polnich pokusi (52 %) provede-
nych v letech 1986 aZ 1992, tykala druhi s minimal-
nim rizikem pienosu geni, napf. brambor, tabiku,
kukufice. Asi Ctvrtinu pokusi predstavovaly druhy
se slabym aZ stfednim rizikem, napf. fepky. Ostatni
pokusy se tykaly druhi se stfednim aZ vysokym ri-
zikem, napf. cukrovky a vojtésky.

- Zadouci je zfizeni systému dlouhodobého sledovani,
ktery by umoZnil pfipadné negativni vlivy na pros-
tfedi v€as odhalit. PotiZ je oviem v tom, Ze je ne-
snadné urdit, co se ma pii takovém hodnoceni sle-
dovat.

- Védecké poznatky z populaéni genetiky rostlin ne-
jsou zatim dostate¢né, zejména u druhd, u nich je
tok gent mezi planymi a kulturnimi rostlinami
zvI4asté silny. Témito otdzkami se zabyva spoledny
vyzkumny projekt univerzit v Bernu a Neuenburgu
v rdmci dstfedniho programu , Biotechnologie®, kte-
ry fidi Schweizerischer Nationalfond.

U transgennich odrid Siroce péstovanych plodin vy-
Zaduje posouzeni rizika pro Zivotni prostiedi diferenco-
vany pfistup. Je tieba rozliSovat druhy, u nichZ k pie-
nosu geni na plané rostliny prakticky nedochazi
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a druhy, u nichZ mensi nebo vétsi riziko skutecné exis-
tuje. V takovém pripad€ se musi pocitat s tim, Ze se
zabudovany genovy material diive nebo pozdgji na pla-
né piibuzné rostliny pfenese a rozsifi se. U téchto druhi
je bezpodmineéné nutné poznat vliv pfislu$ného zabu-
dovaného genu na vitalitu a konkurenceschopnost pla-
né rostliny. Jediné tak je moZno piipadné vlivy na Zi-
votni prostfedi posoudit a pfijmout piislu$na opatfeni.

Znamenaji transgenni rostliny nova nebezpeCi pro
druhovou ruznotvarnost? Nebo jsou pro genetickou in-
tegritu planych rostlin nebezpedné&j§i neZz dosavadni,
tradi¢nim lecht&nim ziskané kulturni rostliny? Soucas-
ny stav znalosti nedava zatim na tyto otazky jednoznac-
nou odpovéd.

Pievzato z Der Gartenbau, 1996, ¢&. 14, s. 19-20.

Doc. Eva Pekdrkovd, CSc.

zahradnictvi.

uvadéné v nasi odborné literatufe.

barevnych tabuli.

Zavazné objednavky zasilejte na adresu:

Ustav zemé&délskych a potravina¥skych informaci

vydava
ZAHRADNICKY NAUCNY SLOVNIK
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literatury a které shrnuji nejnovéjsi poznatky v dané oblasti. Price
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komentoviny vysledky price a uvedeny odkazy na tabulky a obrizky,
popi. na nejdulezité)si literarni citace. Je vhodné jej (véetné nizvu
price a klicovych slov) dodat v anglicting, popf. v cestiné
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Literatura musi odpovidat stitni normé CSN 01 0197. Citace s¢
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and reviewing recent knowledge in the given field. are published in
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The authors are fully responsible for the originality of their papers,
for its subject and formal correctness. The authors shall make a writ-
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tion and quality of the paper. The editors accept papers approved to
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The extent of original papers shall not exc:
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Manuscript layout shall correspond to the State Standard CSN
88 0220 (quarto, 30 lines per page, 60 strokes per line, double-spaced
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tation should be provided with the paper manuscript, indicating the
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eed ten typescript pages,
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citations shall be referred o in the text of the paper.

Key words should make it possible to retrieve the paper on the
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their health, growing conditions, applied substances. etc. The terms
used in the paper title should not be used as keywords.

If any abbreviation is used in the paper, it is necessary to mention
its full form at least once to avoid misunderstanding. The abbrevia-
tions should not be used in the title of the paper nor in the summary.
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