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Zlotenie sacharidov v zrne ldskavca metlinat6ho
(Amaranthus cruentus)

GABRIELA HALASOVA-LADISLAV DODOK-AN DREJ SN{ ELi K - _ GABRI EL C REI F

Suhrn. Sledovali sme zloZenie sacharidov v zrne liskavca metlinateho \.4rnurunrltu.t
t'ntentus). Kvalitativne sme dokdzali tenkovrstvovou chromatografiou pritomnosi sacharo-
zy,rafinozy, glukozy. flruktozy. maltozy. Celkov6 mnoZstvo redukujucich cukrov v suiinejc
I %0. Pomern6 zastupenie cukrov zisten6 pomocou automatick6ho aualyzAtora cukror jc
tak6to: maltoza 12,5. fruktoza 37.95. ramnoza 14.29. glukoza 35.71. Stanovili smc'obsah
1,67 7o sacharozy. 0,83 oh rafinozy,0,64 % glukozy. 0.34 uui, maltozv v suiine. Po autoljze
pri pH 5 sa zv!5il obsah redukujucich cukrov Stvorndsobne.

Stridiom chemickej povahy sacharidov v zrne ldskavca sa zaoberali Becker
a kol. []. Obsah sacharidov stanovili plynovou chromatografiou a HPLC.
Zistili, Ze najviac zasttpen6 je sacharoza, potom rafinoza. Inozitol, stachyozu
a malt6zu, zistili v malych mnoZstvdch. 16 hodin trvajuca autoliza pri pH 5.0

a 6,5 viedla k zmen5ovaniu koncentr6cie sacharozy a rafinozy. Maltoza sa

uvolnila autolizou pri hodnote pH 6,5, ale nie pri hodnote pH 5,0. Obsah
inozitolu vzrestol po autolize. Z toho autori ustdili, ie v zrne su pritomne
enzimy invertina, amyl|za a fytina. ktore hydrolyzuju sacharidy. Rozbory sa

tfkali druhu lSskavca - Amaranthus c'ruentus. Jeden z tohto kolektivu autorov
Lorenz [2] pokradoval v Sttidiu zlolenia sacharidov. Analyzoval 8 vzoriek
4zdruhu Amaranthtrscruentus,2vzorky A.hypocltondriacus,l vzorku A.hybri-
dus a l vzorku hybrid A. hyalondriacuskri\eny s A. hybridus. Najviac zastupen6
bola v etanolovom extrakte sachar6za (extrahoval cukry v 70 % etanole).
V tomto extrakte bola e5te identifikovan| rafinoza. gluk6za a frukt6za. Po

autollfze pri pH 6,5 a 5,0 sa stanovili malt6za, maltotri6za a galaktoza. S postu-
pujilcou autolizou mnoZstvo maltrotriozy klesd a mnoZstvo maltozy rastie.
Obsah sachar6zy je podobnlf ako v pienici a prose, ale men5i ako v divo rastucej
ryLi.

Doc. Ing. Gabriela Hal6sovd. CSc.. doc. Ing. Ladislav Dodok. CSc.. doc. Ing. Andrej
Smelik. CSc., Ing. Gabriel Greil, Katedra sacharidov a konzervAcie potravin. Chcmickotech-
nologicki lakulta STU. Radlinskeho 9.8123'1 Bratislava.
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Vfsledky a diskusia

ZloLenie zrna l6skavca metlinateho je dan6 v tab. 1. MnoZstvo popola,
dusika. bielkovin a tuku v zrne ldskavca sa zhoduje s udajmi v literatirre [2].

Zmyslove hodnotenie zrna laskavca metlinateho: farba - svetloZltS, v6ia

- dist6. lesk - bez lesku. chut'- norm6lna. bez horkastej, kyslastej alebo inej
cudzej prichuti. tvar - ovdlny, hmotnost' 1000 zfn - 0,758 g.

V etanolovom extrakte sme najprv stanovili celkove mnoZstvo pritomnych
redukujircich sacharidov (priamo redukujuce cukry dvoma met6dami podla
Schoorla a podla Luffa-Schoorla); vysledky su zhodn6, a to 1,07 oh a v su5ine
1,15 % (tab. 2).

Tabulka l. Parametre kvality zrna ldskavca metlinatdho
Table l. Amararrth grain quality parameters

.t - priemer; Average, s'. - smerodajn6 odchlilka priemeru; Standard deviation of average. .r,

relativna smerodajn6 odchylka: Relative standard deviation. Prepoditavaci laktor 6.25 na

bielkoviny; Conversion coefficient 6.25 tor proteins, I Dry matter,2 Moisture,3 - Ash,4
--Nitrogen. 5 -Proteins, 

6- Lipids. 7 Fibre.

Tabulka 2. Obsah redukujfcich cukrov
Table 2. Reducing sugars content

I - Reducing sugars.
For other explanations see Table I

/5

Parametre si .sr J

Susinar [%]
Vlhkost'r [%]
Popolr [%]
Popol3 [%/100 % S]

Dusik4 [%/100 % s]
Bielkovinys [%o]

Bielkoviny5 [%/100 % s]
Tuk6 [%]
Tuk6 [%/100 % s]
Vleknina? [%]
vlakninar lo/,ll00 o/" Sl

93.1 9

6.81

2.'t6
2.96
I ,51

14.6t
15.68

7, l0
'7.63

lgq
4,29

0.05

0.05

0.06
0,04

010

0.03

0.04

0.002
0.02

0.06
0,04

0.04

0.0r

0.03

0.1 7

0.1 7

0, l8
0.10

0.66

0. r0

0. l4

Redukujuce cukry r J .lr J\.

Met6da Luff-Schoorlova t%l
[%/loo % s]

1,07

1,15 0.-19 0.34 0.1 7



Kvalitativne zloZenie sacharidol v laskavci sme zistili tenkor,rstvor,'ou chro-
matogralrou (obr. l) na Silufolor'lch platniach. R, .jc-dnotli','l,ch sachariclor,
a l'ytarbenie Skvirr .;e v tab.3. Doklzali sme pritomnost glukcizr. fruktozl .

sacharozl-. ralinozy a maltozl'.

@1

@as' 
@z

@: g:
$s

@1
@r,

@z

@1 @1

@,, @i

@: @s

@ s €)s

@o @o@o
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@s
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Obr. l. Chromatogram z tenkovrstr o'"ej chromatogralie cukror r zrnc llrskavca nre tlinate ho.
Rozpuifadlo:chlorolorm mctanol (19:7). Detckdni iinidlo: lg anilinu a le diltnvlaminu sir

rozpusti v l00crnr 76 ub etanolu za prida.,'ku l0cmr H.POr. Chromatosram 5-krit i,vlijanr
vzostupne. Adsorbcnt: silikagel. A ' I 9,0 roztok liuktozy. galaktozl,. sachurozy. B I ?o roztok
glukozl. galaktozl. sacharozl. maltirzl,. rafinozl'. C 1 0,'o roztok lruktozy. glukozr'. galakt6zl.
maltoz-v-. rafin6zv. D. E roztok rzorkl'. Skrrnl: I liLrktoza.2 ealaktoza. 3 sachariizu.

4 gluktiza. -5 maltciza. 6 nrfinoza.
Fig. I . Chrornatogram ol thin-la,ver chronratographl ol'sugars in amaranlh grarn. Solvcnt: chloro-
lbrm - methanol (19:7). Agent for detection: I g anilinc and I g diphenvlaminc are dissolvecl in
100 cmr 760,1 e thanol with rrddition ol ltte m' lJ,POr. Chromatogram is devcloped 5 timcs increusin-
gl,v. Adsorbent: silica gel. .A I o:'o solution of lnrctose. galactose. saccharose. B I "; solution
ttl glucose. galactosc. saccharosc. maltosc. raffinosc. C I 9 

" soiution r)l fructosc. qlucosc. galactt)-
se. maltose. ralhnosc. D. E sanple solutions. Stains: i lructose. I sallctosc. I sacchirrosc.

.l glucose. 5 maitose. 6 rafllnosc.

Tabulka 'l uvadza st;rr.lovene nltoZst\,h ieclnotlivvch sachariclov v lliskavci
metlinatom: z redukujircich je to glukoza a maltoza. z neredukujucich sacharozir
a rafinoza. Najviac je zastupena sacharoza v mno7stve l.6J o,,o. potom rafinoza
0,83 9/o. glLrkoza 0,64 u,/o. maltoza 0.34 %. Na stanovenie f ruktoz1,,r'pritomnosii
inych monosacharidov sme nenaili vhodnu ntet6du.
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Tabulka 3. Hodnoty R, a farba Skvin jednotlivlch cukrov
Table 3. Rr values and colour of stains ol individual sugars

I - Sugar, 2 - Fructose, 3 - Glucose, 4 - Raffinose, 5 - Saccharose. 6 - Maltose. 7 -Unidentified,8-R'.value,9-Staincolour, l0-Red, ll-Green, 12-Blue-and-grey,
l3 - Grey-and-brown. l4 - pink.

Tabulka 4. Obsah jednotlivlich sacharidov
Table 4. Content ol individual saccharides

l-Saccharosecontent,2-Raffinosecontent,3-Glucosecontent,4-Maltosecontent.
For other explanations see Table l.

Stanovili sme aj pomern6 zastilpenie jednotlivfch redukujricich cukrov v ex-
trakte jednokol6novim automatickfm analyzdtorom sacharidov. Vfsledky sir
v tab. 5 a na obr.2.

Sacharidy v obilnin6ch tvoria v zrnAch i v mlynskfch produktoch hlavny
podiel. Vyskytujir sa v dvoch hlavnych form6ch, a to v molekulovo-disperznej,
ako napr. sachar6za, gluk6za, frukt6za, malt6za, rafinoza, a v koloidno-dis-
perznej - napr. Skrob, pent6zany.

Fyziologicky najd6lezitejSi cukor pritomni v cereeli6ch je sachar6za. V pie-
nici je okolo 0,6o/o, v raZi aZ 3oA sachar6zy [9-ll]. Z porovnania obsahu
sachar6zy v jednotlivlich obilnin6ch vidiet', Ze sa obsah sachar6zy v l6skavci
(1,67 %) pribliZuje najviac obsahu sachar6zy v kukurici (1,39 %). Klfm zrnd
obilnin neobsahujri, alebo len stopy volnlich monosacharidov, l6skavec obsahu-
je gluk6zu i frukt,6zu.
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Cukorr R,. hodnotas Farba Skvrnye

Fruktoza:
Glukozal
Rafin6zaa
Sachar6zas

Malt6za6
NeidentifikovanfT

0.56
0,49

0,09
0.28
0,40
0.71

derveniro
zelen6ll

modrosivirr
sivohneddrr
modrosiv6ll
ruZov6la

Sacharidy .Y s si si

Obsah sacharozyt [%]
Obsah sachar6zyt 1ol"1too 

oto s1

Obsah rafin6zy2 [%]
Obsah rafin6zy'[Zi too Y" S]

Obsah glukozyr [%]
Obsah gluk6zyr 1'Z"7toO Z" S1

Obsah malt6zy4 [%]
Obsah maltozya [%/100 % S]

t.67
I.80
0,83

0,89
0.59
0,64
0.32
0.34

0,066

0.052

0.025

0.017

0,040

0,062

0.042

0.053

0,03 r

0.02

0.0r

0.01



Redukujirci sacharidr Pomern6 zastipenie redukujirceho sacharidur

Maltozar
Fruktrlzal
Ramnozaj

Glukoza6

12.05

37.95

14.29

35.71

Tabulka 5. Stanovenie redukujucich sacharidov v liskavci metlinatom jednokolonovyim auto-
matickim analyzritorom sacharidov

Table 5. Reducing sugars determinatior-r in amaranth \Anuranthus uuentus) by one-column
automatic analyser ol saccharides

I -- Reducing saccharide. 2

4 --Fructose. 5 Rharnnose.
-- Relative abundance ol
6 - Glucose.

reducing saccharide. -l Maltose.

Obr. 2. Chromatogram

Fig. 2. Chromatogram
in amaranth grain. I -
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dast

z jednokolonov6ho analyzdtora cukrov pomern€ zastirpenie redukuju-
cich cukrov v zrne l6skavca metlinatdho.

lrom one-column sugar analyser -- relative abundance of reducing sugars

absorbance, 2 - time. 3 - glucose, 4 - rhamnose, 5 fructose. 6 -
maltose.
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Tabulka 6. Obsah redukujircich cukrov pred a po autolyize
Table 6. Reducing sugars content before and after autolysis

I - Reducing sugars content before autolysis. 2 -- Reducing sugars content alter autolysis
at pH 5.

For other explanations see Table l.

Ak sme porovn6vali l6skavec a p5enicu, zistili sme, Le v zrne l6skavca je
obsah sachar6zy dvojn6sobnf a obsah gluk6zy a malt6zy Sesthdsobne vy55i ako
v p5enici [2]. Vy55i je i obsah rafin6zy.

Z obsahu sacharidov po autolize moZno ustdit' na aktivitu amylifl (hydrolf-
za Skrobu na malt6zu a maltotri6zu) a invert6z (rozklad sachar6zy na galakt6-
zu). Zaznamenali sme podstatn6 zvy5enie obsahu redukujricich cukrov po auto-
lyze - StvornSsobne (tab.6).
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Saccharides composition in amaranth (Amaranthus cruentus) gtains

Summary

We have investigated saccharides composition in grain ol amaranth planl (Antaranthus cruen-
ters). We have qualitatively proved the presence olsucrose, raffinose, glucose. fructose and maltose
by help of thin-layer chromatography. Total amount of reducing sugars in dry matter represents
l%. Relative abundance of sugars, being lound by means of automatic analyser olsugars, is as

lollows: maltose 12.5. lructose 37.95. rhamnose 14.29, glucose 35.71 . We have determined contents
ol saccharose | .6770, raffinose 0.83 %. glucose 0.6470, maltose 0.34"h in dry matter. Alter autolysis
at pH 5. reducing sugars content increased fourfold.

Cocran caxapnAoB B 3epne Anapanra MerJrncroro (Amaranthus cruentus)

Pegrove

Mst c,reau.nn 3a cocraBoM caxapuaoB B 3epHe pacreHr,rr Avapauryc Nrer,qrcrurfi. B xaqecrseH-
HoM orHottreHHu MLt aoKa3aJIu reuxoc,tofrHofr xpovarorpa$raeii npracyrcrBue caxapo3br, paSraHo-

3br. rJrloxo3br, Qpyxrorur, Ma.rr,To3br. O6uree KojrnrrecrBo peayur{pyroutfix caxaplaoB B cyxoM
ocrarKe - I o . Ornocure,truoe npeAcraBjreHr{e caxapHAoB o6uapyxenHux c noMourbto aBToMa-
ruqecKoro aHa,.rr.r3aropa caxapuAoB 6u.no c,regyroqee: MaJrbro3a 12,5, rppyxrora 37,95, pavHo:a
14,29, r,rrorora 35,'ll. Mr,r onpeqe,ru;rr4 aonbro caxapo3br 1,67 %, pa$unoru 0,83 %. rJrrcKo3bl
0,64o . MaJIbro3bI 0,34oh n cyxoM ocrarKe. Iloc,re aBTo;ur3a npu pH 5 nosncnracu aonr peayrln-
pyloqnx caxap[AoB s 4 pa:a.
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