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Some of important secondary compounds of seeds are polyphenols which play
role in the defense system and in the delicate mechanism of oxygen control
and its access to seed embryo. In three barley and three pea cultivars from two
different localities changes in total polyphenol content and catechol, resorcinol
and phloroglucinol type polyphenols caused by accelerated ageing test with
increased temperature and moisture were investigated. The total polyphenols
were determined by means of Folin-Ciocalteau reagent and catechol, resorcinol
and phloroglucinol type polyphenols with p-dimethylaminocinnamaldehyde.
The process of deterioration caused significant increase both total polyphenols
and catechol, resorcinol and phloroglucinol type polyphenols in barley grains
and total polyphenols in pea seeds, too. There were great differences in total
polyphenol contents in barley grains (103.88 mg in 100 g fresh matter) and in
pea seeds (32.55 mg in 100 g fresh matter). Particularly high differences were
in the catechol, resorcinol and phloroglucinol type of polyphenols, where these
compounds are manifested in pea only in negligible amounts (0.717 mg/100g
fresh matter) whereas in barley grains their average content was much higher
(54.99 mg/100 g fresh matter). The increase of these compounds in barley
grains and pea seeds after accelerated ageing treatment was comparable —
37.22% rel. of total polyphenols in barley grains and 47.71% rel. in pea seeds,
resp., the corresponding values of catechol, resorcinol and phloroglucinol type
polyphenols were in barley grains 14.09% rel. and in pea seeds 10.52% rel.,
resp. There were significant differences in total polyphenols contents and
catechol, resorcinol and phloroglucinol contents among barley and pea culti-
vars and localities where the plants were cultivated.
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INTRODUCTION

The seeds of plants, predominantly their outer layer coats, contain differen
polyphenolic compounds, e.g. phenolic acids, coumarins, flavonoids, etc.
Flavan-3-ols and flavan-3,4-diols as well as phenolic acids could interact ang
form high molecular weight compounds — tannins. Tannins are formed ip
tannin vacuoles or in the cytoplasm, or they may be deposited in cell wallg,

Tannins are main substances in the chemical defense against seed preda-
tors, which range from large vertebrates and insects to fungi and microbes,
Tannins form a complex heterogeneous group of phenol derivatives widely
distributed in the plant body and are abundant in seed coats. Tannins, L{,\
antinutritional factors, have no direct toxic effect but decrease the digestibil-
ity of proteins and are difficult to metabolize (Boesenwinkel, Bou-
man, 1995). Other probable functions of tannins are protection against light,
imparting colour to seeds (Chalker-Scott, Krahmer, 1989), restrict-
ing germination by hampering gas flow, and delay of the decomposition of
seed coats in the soil.

Embryos or seed coats can be rich in the secondary defensive compounds
such as alkaloids, amino acids, protease inhibitors, tannins, cyanogennic gly-
cosides, etc. with a direct toxic effect on the living organisms. The seed coat
covering of the English walnut embryo is rich in the toxic terpenoid juglone
(Janzen, 1983). Several flavonoids in the Medicago seeds play an impor-
tant role in the protection against some pathogenic fungi (Perez-Garcia
et al., 1992).

Coats of numerous seeds contain large amounts of phenolic compounds
(Bewley, Black, 1982; Cdme, 1982), the oxidation of which by
polyphenol oxidases reduces the oxygen supply to the embryo (Come,
1982). In such seeds the inhibitory effect in their coats increases with tem-
perature, since oxygen becomes less soluble and the oxidation of phenolic
compounds becomes more intense. This phenomenon plays an important role
in the regulation of germination by temperature (C6me, Corbineau,
1992). For example, in dormant barley seeds, oxygen fixed by the phenolic
compounds in the glumellae corresponds to 28, 37 and 63% of the total
oxygen uptake by the whole seeds at 10, 20, and 30 °C, respectively
(Lenoir etal, 1983). Lecat et al. (1992) have shown with dormant oat
seeds that gibberellic acid strongly improves germination. They suggest that
this substance allows the germination at high temperatures because its get-
mination is allowed even if it is poorly supplied with oxygen.

Polyphenol oxidases occur in most plant tissues, but especially in high
concentrations are manifested in some plant tissues,e.g. potato tubers
(Lachman et al, 1996). Polyphenol oxidases catalyze two different types
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- reactions: the hydl'oxylation of monophenols to o-diphenols (EC 1.14.18.1.,
of 1330}: ol dihydroxyphenylalanine : oxygen oxidoreductase or monophe-
monop ]Zrl)x;oenase) and further the oxidation of o-diphenols to o-quinones
?}SETC;[O 2.l”Dl’2_benzene,c]iol : oxygen oxidoreductase) (M atheis, 1987a, b):

’EQ]"IMZ—> o-diphenol

monophenol

o-diphenol w> o-quinone

As it was already reported by Evenari (1949) many seeds, fruits, and
other dispersal units contain inhibitors of germination or growth that belong
among widely diversified chemical groups. Of phenolic compounds the phy-
totoxins are coumarins and furocoumarins, e.g. coumarin in Trigonella
arabica (Lerner etal., 1959), 8-methoxypsoralen in Ammi majus (Fried -
man et al., 1982), heraclenol in Petroselinium crispum (Kato et al., 1978),
momilactone in rice (Kato et al., 1977), flavonoids, e.g. myricetin in clover
(Trifolium repens) (Fotrell etal., 1964), glucoflavonoids in beet (Kudr -
javcev, 1979) and phenolic acids, e.g. ferulic acid in tomatoes (Akker-
man, Veldstra, 1947) or abscisic acid in Coryllus avelana (Williams
et al., 1973) or in Fraxinus americana (Sondheimer et al., 1968).

Phenolic acids have important allelopathic effects. Krogmeier and
Bremner (1989) tested the effects of nine phenolic acids derived from crop
residues (caffeic acid, chlorogenic acid, p-coumaric acid, ellagic acid, ferulic
acid, syringic acid, and vanillic acid) on the seed germination and seedling
growth of corn, barley, oats, rye, sorghum, wheat, and alfalfa.

Phenolic compounds act as potential antioxidants because they have the so
called “scavenger effect“ when they reduce the number of radicals (Ri-
chard.-Forget et al., 1995).They inhibite in this way e.g. lipoxygenase
(ph;qqllc acids, gallates and flavonoids). They mostly have an uncompetitive
¥nh1b1t-10n activity — e.g. (-)-epicatechol reduces hydroperoxide formation by
ilgsnri(rilcgl scavenging activity. and thus limits enzyme activation. The except-

.e avonol aglycons which are of non-competitive type.
M(i;v(:;nnbz:l; etra].. (‘119)96‘) h.ave studied germinatiop and ageing in imbibed
(" NMR) Wh).;rialm y‘solld statc? nqcleellr meagnetic resonance techniques
e i C-Om Oneii n.\aglc-.angle spmmng H NMR spectra reveal the water
speciroscopy fechni suler; balleydgr?ms, combined rotapon gnd multiple-pulse
rotein ang sacep q provide 'H NMR spectra of grains that reveal the

aride as well as the water and lj id g |
Spectral . pid components. 'H NMR
aged gam?s:qgrblson Wwere made between normal viable grains and artificially
-berthur et al. (1995) have investigated the dependence of

seed dormancy in <y .
Cy In six-rowed barley cultivars on different factors and their
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results support the statement that dormancy depends on environment, storage
conditions, and complex genetic interactions (significant gene X environment
and gene x time of postharvest ripening interactions were observed).

Drought is an important stress factor in plant tissues. It causes premature
senescence of nodules and disturbs the delicate mechanisms of oxygen con-
trol that are essential for active nitrogen fixation (Sprent, 1981). Drought
decreases the permeability of the oxygen diffusion barrier of the nodule
cortex and thereby restricting oxygen access (o the bacteroids. Very little is
known about the effects of drought on the metabolism of activated oxygen.
In respect to the high potential of nodules to form activated oxygen and their
large demand for antioxidant protection to preserve nodule functioning, it
seems that drought shifts the balance between formation and scavenging of
activated oxygen, leading to oxidative stress. Gogorcena et al. (1995)
have studied involvement of activated oxygen in the drought-induced damage
of pea (Pisum sativum L. cv. Frilene) nodules, determining various pro-oxi-
dant factors, antioxidant enzymes and relate metabolites, and markers of
oxidative damage in nodules of well-watered (nodule water potential approxi-
mately —0.29 MPa) and water-stressed (nodule water potential approximately
—2.03 MPa) plants. Water-stressed nodules have shown senescence — it causes
2 30% decrease in leghemoglobin and total soluble protein, a decrease in the
activities of catalase (25%), ascorbate peroxidase (18%), dehydroascorbate
reductase (15%), glutathione reductase (31%), and superoxide dismutase
(30%), and in the contents of ascorbate (59%), reduced (57%) and oxidized
(38%) glutathione, NAD* and NADH (43%), nADP* (31%), and NADPH
(17%) (Tab. I).

Also the composition of polyphenolic complex of barley seeds is showing
on their strong antioxidant activity (M aillard et al, 1996). Depending on
the variety, the antioxidant activity of barley is in relationship with the con-
tent of the three main phenolic groups — flavan-3-ols (more than 85%), hy-
droxycinnamic acids (approx. 10%) and flavones (less than 5% from the total
content of polyphenol). The major antioxidant activity has flavan-3-ols.

In present study the influence of the accelerated deterioration test on the
content of polyphenols and catechol, resorcinol and phloroglucinol type phe-
nols in deteriorated and non-deteriorated barley grains and pea seeds regard-
ing different cultivars and locality has been investigated.

MATERIAL AND METHODS

The pea seeds were obtained from the harvest 1996: cultivars “ALAN*
(great-sized seed), “KOMET* and “LANTRA* from the Chrlice and Stankov
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I. Comparative changes of antioxidant defenses and markers of senescence and oxidative stress

caused by nitrate and drought or accelerated ageing test in pea nodules or seeds (Values are
percent changes relative to control plants)

Parameter Nitrate i Drought
Senescence markers
Nitrogenase -98 nd”*
Leghemoglobin -57 -33*
Soluble protein -32 =31
Total lipids 0 _5*
NAD" -76 v4é+
NADH -74 —4;1*
NADP* -44 -31*
NADPH -63 -17"
Antioxidants
Ascorbate -31 -59"
Glutathione -48 -57"
Ascorbate peroxidase -46 —18"
Dehydroascorbate reductase -28 -15*
Malondialdehyde reductase -17 0*
GSSG reductase -22 317
Catalase -16 -25"
Pro-oxidants and oxidant damage
Low-molecular-mass Fe +53 +102*
Catalytic Fe +45 £
Lipid peroxides 21 +143%F
Oxidized proteins +37 +40™
Total polyphenols *
Catechol, resorcinol, phloroglucinol polyphenols - -
S n.d. ¥5.5

i
++Durand et al. (1987)
+++Gogorccna et al. (1995)

Lachman et al. (1995) — seeds, AAT, cv. ,,Bohatyr*

T . ’
ocalities. The barley grains were obtained from the harvest 1996: cvs. “FO-

RUM*“, “«A « “ « _f .
o KCENT* and “AMULET* — from the Chrlice and Krasné uadoli
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Accelerated ageing test (AAT): Seeds were weighed and placed on a
screen tray which was inserted into an inner box containing 50 ml of water.
The inner chamber was placed into an accelerated ageing chamber and the
seeds were aged at 41 °C for 72 hours. The AAT was performed after Te
Krony (1985, 1995).

Determination of the total polyphenol content (TP): Weighed ground
seeds (approx. 25 g pea, or 20 g barley, resp.) were extracted in the Soxhlet
apparatus with ethanol-water mixture (80 : 20 V/V) for 20 hours. The extract
was adjusted to 250 ml volume and of this volume 5 ml aliqouts were pipetted
into 50 ml volumetric flasks. After dilution with 80% water-ethanolic solu-
tion to the approx. 30 ml, 2.5 ml of Folin-Ciocalteau reagent was added,
agitated and mixed. Then 7.5 ml of 20% sodium carbonate solution was
added, the volume adjusted with distilled water to the mark and after thor-
ough agitation it was left 2 hours for a quantitative formation of blue colour.
The same procedure was used for blank where instead of 5 ml of sample
solution 5 ml 80% ethanol was used. After two hours standing the solutions
were centrifugated on the Janetzki T 30 centrifuge at 2 000 cycles per minute
for 12 minutes. Absorbancy values were determined on the Spekol 11 spec-
trophotometer against blank at 765 nm wave length and expressed as gallic
acid.

Determination of m-dihydroxyl phenolic groups in catechol, resorcinol
and phloroglucinol type polyphenols (CRP): 25 ml aliquots were evapo-
rated on the water bath to dryness, then redissolved in 15 ml methanol,
quantitatively displaced into 25 ml volumetric flasks. Into every flask 6 ml
3M HCI in methanol was added and after agitation the volume was adjusted
to the mark. Then it was 1 ml of p-dimethylaminocinnamaldehyde (p-DMASA)
reagent (Merck-Schuchardt, Hohenbrunn bei Miinchen) added and after thor-
ough agitation the solution was left to stand for 30 min. Finally, the absor-
bancy on the Spekol 11 spectrophotometer was measured against blank at
638 nm wave length and expresed as phloroglucinol (sample CsC3(OH)3.2H20,
The British Drug House, Ltd.).

Determination of dry matter was performed after usual method at 105 °C
(Davidek etal, 1977).

RESULTS AND DISCUSSION

One of the most important effects of the deterioration of seeds caused by
water deprivation or by high temperature and seed moisture is the change in
the oxygen availability to the embryo and oxygen solubility. The imbibed
coats become a barrier to oxygen. In such seeds the inhibitory effects of the
coats increase with temperature, since oxygen becomes less soluble and the
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oxidation of phenolic compounds becomes more intense. The oxidation pro-
cess could be observed on the oxidized forms of proteins (Gogorcena et
al., 1995, Escuredo et al, 1996) as well as on the higher formation of
phenolic compounds (Lachman et al., 1995). Oxidized proteins contain
a higher number of total carbonyl groups due to oxidation of amino acids
containing hydroxyls (L-serine, L-threonine, L-tyrosine). In the L-tyrosine
molecule o-position can be oxidized regarding 4-OH group and further it,
could be oxidized to o-quinone form. Enhanced formation of L-tyrosine is
due the oxidation of L-phenylalanine. The formation of the oxidized protciﬁ
forms ensures also the formation and increase of the polyphenol contenrt since
amino acid L-tyrosine is a key metabolite in the biochemical process 07( the
origin of phenolic compounds.

The increase of the number of hydroxyl groups determined with Folin-Cio-
calteau reagent could be observed and a possibility of further oxidation reac-
tions to o- and p-quinone forms (Escuredo et al.,, 1996). It was confirmed
both — the increase of the number of total hydroxyl groups and the increase
of the free m—dihydroxyl phenolic groups in catechol, resorcinol and phlor;)—
glucinol structures (Lachman et al., 1995). Tendency to higher formation
of these compounds is dependent on variety and genus.

In the barley seeds antioxidant eficiency is caused mainly by flavan-3-ols
anq flavan-3,4-diols, resp. (more than 85 %), i.e. with gallocatéchol anci (—);
cplcatecl.lol and with leucoanthocyanidins of procyanidin and prodelphinidin
type which could be converted by oxidation to anthocyanidins or condense
to high molecular \z\./c@ghl phlobaphene and condensed tannin fractions. Gz;l—
lo‘catechgl ‘C(.)ulc‘i originate by t.he (-)-epicatechol oxidation (hydroxylation),
prodelphinidin from procyanidin. 10% of the total polyphenol content form
phcpolcarhoxylic acids: p-hydroxybenzoic acid (its hydroxylation leads to
gallic gcid apd esterification to m-galloylgallic acid), vanillic ﬁcid, o-hy-
e e e it md o,
Moo, 4 avone and flavonol glycosides and

The barley grains contain in the main higher TP content (103.88 mg in 100 ¢
_fresh matter) in comparison with the average content in the pea seeds ?325‘3 mi:Y
In 100 g fresh matter) where their content forms about one third of the Barlc?
content (Tabs. IT and III). Especially high difference is in the catechol, resorcinol
anq ph'loroglucinol type polyphenol contents where their share inylhé barley
grains is nearly half — 52.93% (54.99 mg in 100 g fresh matter) {rom the total
Pl’gg}’ghﬁreli)ll] L;;)n:fn-t whereas ;he\ir content in pea seeds is negligible (0.717 mg in
1 tiee;’t,]'e. 2.20% from the total pplyphenol cogtent). These results
. latement that ﬂavgn-3-ols form the dominant group of the
arley polyphenolic complex M aillard et al., 1996).
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L. The total polyphenol content (TP) and the catechol, resorcinol and phloroglucinol type
henol content (CRP) in barley grains of different cultivars and localities

polyp
P TP content TP content CRP content CRP content
(Cultivar) mg/100 g fresh | mg/100 g dry mg/100 g fresh | mg/100 g dry
matter matter matter matter
FORUM" 84.03 92.45 52.15 5137
FORUM DT" 139.49 153.19 61.59 67.64
AKCENT" 104.39 114.85 57.20 62.93
AKCENT DT" 133.36 146.46 69.29 76.10
AMULET" 76.91 84.62 43.88 48.28
AMULET DT* 131.88 144.83 53.78 59.06
FORUM"" 109.61 120.55 74.47 81.91
FORUM DT** 147.61 16191 74.98 32.24
AKCENT*" 125.97 138.42 56.53 62.12
AKCENT DT 147.87 162.20 58.53 64.20
AMULET"" 122.38 134.47 45.69 50.20
AMULET DT 129.73 142.18 54.14 59.34

+ Krasné tdoli locality (647 m above sea level)
+ Chrlice locality (190 m above sea level)
DT - deteriorated grains

Accelerated ageing test by means of influence of higher moisture and
temperature in all investigated samples recorded a significant increase of TP
and CRP contents. This increase was in the barley grains and pea seeds
comparable — an average increase of TP in barley grains was 37.22% rel. and
in pea seeds 47.71% rel., for CRP the corresponding values were 14.09 or
10.529% rel. (Tabs. IV and VI). High levels of significance were confirmed
by Tukey’s HSD test (Tabs. IV and V).

All results when calculated for dry matter have shown the same tendency
as those calculated for fresh matter.

Both in the pea seeds and in the barley grains apparent varietal differences
in TP and CRP contents were detected — e.g. the barley cvs."FORUM" con-
tained 96.82 mg TP /100 g and “AKCENT" 115 mg/100 g, the pea cvs.
«KOMET* 31.72 mg/100 g and “LANTRA" 33.56 mg/100 g. In comparison
with the influence of environmental conditions and localities differences
among cultivars were lower. In the barley samples the average TP content
from the Krasné udoli locality was 88.44 mg/100 g and from the Chrlice
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11I. The total polyphenol %‘ontent (TP) and the catechol, resorcinol and phloroglucinol type
polyphenol content (CRP) in pea seeds of different cultivars and localities

Sl TP content TP content CRP content CRP content
(Cultivar) mg/100 g _fresh mg/100 g dry | mg/100 g fresh | mg/100 g dry
matter matter matter maftter
ALAN™* 27.11 2937 0.77 0.84
ALAN DT 49.16 53.18 0.80 0.86
KOMET*™* 29.66 32.13 0.88 0.95
KOMET DT** 61.85 66.91 0.89 0.97
LANTRA™" 35.89 39.00 0.84 0.92
LANTRA DT** 38.23 4132 1.22 1.31
ALAN** 37.66 40.92 0.54 0.58
ALAN DT 37.46 40.49 0.54 0.58
KOMET™* 33.77 36.61 0.55 0.60
KOMET DT 37.04 40.03 0.62 0.67
LANTRA®™" 31.22 33.85 0.72 0.78
LANTRA DT*** 56.26 60.82 0.73 0.79

: Chrlice locality (190 m above sea level)
T .

Stafikov locality (370 m above sea level)
DT - deteriorated seeds

IV. The average total polyphenol content (TP) and the catechol, resorcinol and phloroglucinol
type polyphenol content (CRP) in barley grains and pea seeds in the control and after?\AT

Eiin Average TP content Average CRP content
mg/100 g fresh matter mg/100 g fresh matter

Barley 103.88 a 54.99 a

Barley DT 13832 b 62.05b

Pea 3255a 0.72 NS

Pea DT 46.67 b 0.80 NS

Significance levels: values with diff i
s: values with different letters significantly differ at 0.05 accordi ey’s
HSD test; NS - no significance ' e

l o %

\S;aelltsyl 119.32 mg/100 g, for the CRP contents the corresponding values

g .078 and 58:90 mg/100 g, resp. Similarly, in the pea samples the
ge TP content from the Chrlice locality was 30.89 mg/100 g and from
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V. The effect and significance of locality and cultivar on the TP and CRP contents in the barley

grains and pea secds

Locality Pea Pea Locality Barley Barley
Starikov 0.60 a 3422 NS Krasné tdoli 51.08 a 88.44 a
Chrlice 0.83 b 30.87 Stankov 58.90 b 119.32. b
Cultivar Cultivar

Alan 0.65 NS 32.38 NS Amulet 44.79 a 99.65 NS
Komet 0.72 33.55 Forum 63.31b 96.82
Lantra 0.78 31.75 Akcent 56.87 b 115.18

V1. The relative increase of total polyhenol content (TP) and catechol, resorcinol and phloro-
glucinol type polyphenols (CRP) in deteriorated seeds in comparison with the control

Sample

TP increase (% rel.)

CRP increase (% rel.)

Barley FORUM"
Barley AKCENT"
Barley AMULET"
Barley FORUM™
Barley AKCENT*"
Barley AMULET™"
Barley average values
Pea ALAN™"

Pea KOMET™
Pea LANTRA™
Pea ALANT™

Pea KOMET™"
Pea LANTRA™

Pea average values

66.01
2745
71.47
34.67
17.39
6.00
37.22
81.36
108.53
6.50
-0.54
9.66
80.22
47.62

18.12
21.15
22.54
0.68
3.54
18.51
14.09
2.71
1.59
44.30
0.00
12.73
1.81
10.52

+++

* Krasné udoli locality (647 m above sea level)
** Chrlice locality (190 m above sea level)

the Stafikov locality 34.22 mg/100 g, the corresponding values for the CRP
contents were 0.83 and 0.60 mg/100 g. Significance of the influence of

Stafikov locality (370 m above sea level)

locality was higher when compared with the effect of cultivar.
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nomicka fakulta, Praha, Ceska republika):

Zmény obsahu polyfenold v obilkach je¢mene a semenech hrachu po testu urych-
leného starnuti.

Scientia Agric. Bohem., 28, 1997 (1): 17-30.

Polyfenolické latky obsazené v semenech, predevsim v jejich obalovych vrstvach
jsou dilezitou skupinou sekundarnich metabolitd, které hraji vyznamnou roli v obrzm:
ném :s‘ystému a jemném mechanismu pfistupu kysliku k embryu, nebot jejich oxidace
polyfenoloxiddzami redukuje zasobovani embrya kyslikem. Inhibi¢ni acinek se ZVy-
Suje s teplotou, nebot kyslik se stavd méné rozpustnym a oxidace fenolickych slou-
cenin je intenzivnéj$i. Na tfech kultivarech je¢mene a tfech kultivarech hrachu vzdy
ze dvo.u riznych lokalit byly sledovany zmény v obsahu celkovych polytenold (TP)
a m-dihydroxylovych fenolickych skupin polyfenoli typu katecholu, rcsorciholu
a floroglucinolu (CRP) v obilkdch je¢mene a semenech hrachu po oSetfeni testem
urychleného stirnuti, kdy bylo na semena pusobeno zvySenou teplotou a vihkosti.
Cf:llfové polyfenoly byly stanoveny Folin-Ciocalteuovym ¢inidlem a m-dihydroxylo-
vé fenolické skupiny polyfenold typu katecholu, resorcinolu a ﬂoros:luch;olu p-di-
methylaminoskoficovym aldehydem. Obilky je¢mene a semena hl’leh; se znacné lisi
v obsahu polyfenolickych latek — 103,88 mg ve 100 g obilek jeCmene a 32,55 mg ve
100 g.semen hrachu. Zv1asté velké rozdily byly v obsahu polyfenola typu kulechvolm
ress)rcmo]u a floroglucinolu, kdy obilky je¢mene obsahovaly pramérné 54,99 mg,
zatimco semena hrachu obsahovala pouze nepatrné mnozstvi (0,72 mg ve 100 g
§Cmen). Tyto hodnoty potvrzuji vysokou antioxidacni Gc¢innost obilek je(‘%mcnc, ktera
Je zpiisobena predeviim flavan-3-oly a flavan-3.4-dioly (gallokatecholem, (-)-epika-
techolem, prokyanidinem a prodelfidinem). Deteoracni oSetfeni zvySenou vlhkosti
a teﬁplotou zplsobilo ve vSech pripadech prikazny ndrist obsahu celkovych polyte-
nvolu a n{jeémene l.aké m-dihydroxylovych fenolickych skupin CRP. Narist obs-ahu
teCf}to latek byl u je¢mene i hrachu srovnatelny — 37,22 % rel. u celkovych polyfe-
noli v obilkach je¢mene a 47,71 % rel. v semenech hrachu. Pro polyfenoly typu
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katecholu, resorcinolu a floroglucinolu byly odpovidajici hodnoty 14,09 % rel.
a 10,52 % rel. Jak v semenech hrachu, tak i v obilkdch je¢mene byly nalezeny me-
ziodradové a mezilokalitni rozdily v obsahu celkovych polyfenoli i polyfenold typu
katecholu, resorcinolu a floroglucinolu. Napf. u je¢mene kultivar ,FORUM* obsaho-
val 96,82 mg celkovych polyfenold/100 g a kultivar ,AKCENT* 115 mg celkovych
polyfenold/100 g, u kultivard hrachu ,,KOMET* byla tato hodnota 31,72 mg/100 g
a ,LANTRA® 33,56 mg/100 g. Ve srovnani s vlivem podminek prostiedi a lokalit
byly meziodriidové rozdily nizZ8i. U vzork( je¢mene byl primérny obsah celkovych
polyfenoli z lokality Krasné tdoli 88,44 mg/100 g a z lokality Chrlice 119,32 mg/100 g.
Pro polyfenoly typu katecholu, resorcinolu a floroglucinolu byly odpovidajici hodno-
ty 51,08 a 58,90 mg/100 g. Podobn& u vzorkd hrachu byl primérny obsah celkovych
polyfenolu z lokality Chrlice 30,89 mg/100 g a z lokality Staiikov 34,22 mg/100 g.
Pro katecholy, resorcinoly a floroglucinoly byly odpovidajici hodnoty 0,83 a 0,60 mg
ve 100 g semen.

obilky je¢mene; semena hrachu; celkové polyfenoly; stanoveni s Folin-Ciocalteuo-
vym ¢inidlem; m-dihydroxylové fenolické skupiny; stanoveni s p-dimethylaminosko-
ficovym aldehydem; test urychleného starnuti; deteoraéni zmény; meziodradové
rozdily; vliv lokality

Contact Address:

Doc. Ing. Jaromir Lachman, CSc., Ceskd zemédé&lska univerzita, Agronomicka
fakulta, Kamycka 129, 165 21 Praha 6-Suchdol, Ceska republika, tel.: 02/24 38 27 20,
fax: 02/20 92 03 12

30 SCIENTIA AGRICULTURAE BOHEMICA, 28, 1997 (1): 17-30




