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The methods of buckwheat cultivation, the availability of soil nutrients, tem-
perature, humidity and other ecological conditions certainly affect buckwheat
qualities. The difference in yield could be the important discriminating parame-
ter between diploid and tetraploid buckwheat. Details are not yet known, if
there are important differences in quality and utilization value between diploid
and its autotetraploid, as well as diploid tatary varieties. Physical and chemical
properties of buckwheat kernels and flours were analyzed. The common
autotetraploid variety Yuqiao 1 has much larger kernels than its diploid
Mudangiao and tatary variety Yugqiao 6-21, but the centigrade variance (CV %)
in kernel weight of the tetraploid variety was also greater. The different frac-
tions of flour prepared to different ways of milling may have different chemi-
cal compositions and also different value of nutrition and utilization. There are
no obvious differences in protein, amino acids, ash, minerals and crude fiber
content between common diploid and its autotetraploid as well tatary cultiva-
tion. Buckwheat flour has a relatively higher content of ash, fiber, amino acids
and minerals than wheat flour. The gelatinization temperature and resistance
of buckwheat flour are higher than that of wheat flour Meneba.

buckwheat; common buckwheat (Fagopyrum esculentum, Moench); tatary

buckwheat (Fagopyrum tataricum L. Gaertn); quality property; nutritional
value

INTRODUCTION

Buckwheat belongs to the knotweed family, buckwheat genus. The com-
Mon cultivation species are diploid common, tatary and cymosum buckwheat.
ig“(’)’_f the_m, the w%desl .speed.ing one is the commo.n_d-iplo.id. The common
USualll Variety has mdefm.lte .mﬂorescence .10r sensitivity illumination, un-
Aty ong style, cross pglhnqtloq and espeuql .long f]OreSCGl]'Lif‘:. These char-
$ of common diploid bring in low fructification rate, difference of the
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l mature and of the grain weight. Especially, it has a harmful effect on the
l increase of yield, decorticating, milling and food production. Recently, the
“ buckwheat breeders have increased the buckwheat yield and improved the
“‘ properties pf gl‘z}in through definite inﬂore.:scence type anq §clectm1
I autotetraploid variety. Nowadays, autotetraploid and tatary varieties have
I been applied to production.

I In this paper the differences of grain properties, milling quality and nutri-
l tion compositions have been studied in diploid, its autotetraploid and tatary
I varieties, and the nutrition composition which contrast to wheat flour ana-
l lyzed. The goal of the research lies in finding out the variant character of

RESULTS
physical properties of buckwheat kernel

According to the results of single kernel weight in an amount of 1 000
kernels of .three buckwheat varieties, we can see that the con
autotetrgpl()ld variety Yugiao 1 has much larger kernel than its d_“}“?f;
Mudanqlao,. and twice as large as the tatary variety Yuqiao 6-21 (Tab 11;)011

The.centlgrade variance (CV%) and the range variances (R) of sir: 1 k ;
nel weight are highest for the tetraploid variety, as well as the diffelir:cce;;

I autotetraploid grain quality and providing the essential theory and technology

for the buckwheat breeding and food production.

MATERIALS AND METHODS

Sample sources

The tetraploid variety Yugiao 1 (4X) has been breaded by systematic
selection after its diploid gnome was doubled through autumn crocus alkali.
The samples of tetraploid Yugiao 1, diploid Mudangiao (2X) and tatary
Yugiao 6-21 (2X) varieties, harvested from new strains tested in 1992, were
provided for 3 kg by Yulin Institute for Agricultural Science Shaanxi, and
wheat flour by Brabender OHG, Duisburg, Germany.

Analysis methods

Milling: moisture 16%;
milled by Cyslote Z1093 Sample Mill;
screened through CQ20 (1XX), CB30 (6XX), CB36 (8XX);
sereen with 3 replicates per variety.
Protein content: VS-KTP Nitrogen Autoanalyzer, Japan.
Protein content (%) = N x 6.25
Protein fraction: following the Osborne principle.
Fiber content: Fiber analyzer, Sweden.
Ash content: ICC-Method No. 104.
Amino acids: Amino acid analyzer, 121 MB, USA.
Minerals: Atomic absorption spectrophotometer, National 180-80, Japan.
Viscograms: ICC-Method No. 126.
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single kernel Weight, bL}t the degree of order is the worst. Although the kernel
of tatary Yugqiao 6-21 is the smallest, the centigrade variance a{;d the range

variance are the lowest, the kernel is nearly i .
. ) S rly in weight, a ’ B o
the highest. y ght, and the test weight is

L. Single grain weight and test weight of buckwheat varieties

A Single grain weight
o < p e " Test weight
(mg) (mg) (%) (mg) (g/h

Yugiao 6-21 24.9 3.7 14.9 14.0-38.0 732.8

8 - 32.

Yud.anqlao 34.8 53 15.3 15.0-51.0 591.1

Muqlao 1 S51.7 12.4 24.0 20.0-81.0 676.5
ean 37.1 7.1 18.1 = 666.8

Milling qualit istributi
y and distribution of main com i
7 ! ponents in buckwh
of different grades of fineness and buckwheat bran cat flour

. 3 ;
ccording to the Chinese Standard for wheat flour fineness, the mill ex-

aCtiO[l and fibe] o e. (0] ur o ere SS Wi
; 3 p tein and ash content i C dif i
qu % I » a]j’Zed ( I Zlb- II) nt i f]O f dlff rent flnene.‘s ere

The fi :
highe:tf:]ne;iﬂopr ex'tractlo.n (< CB36) of the tatary variety Yugqiao 6-21 is the
-, nder 1dent1cg] mlllm_g conditions amounts to 72.8%, the fine flour
e cl(;l of tetraploid and diploid are the lowest on the contrary, and they
> CB3g) SOP;C (tlo lea.cdh other (Tab. II). The coarse flour extraction (< CQ20
of tatay 1ploid Mudangiao and tetraploid Yuqiao 1 are higher than thai

. Y Yuqiao 6-21, and the buckwheat bran (> CQ20) of tetraploid variety

18 the h;
highest among the three buckwheat varieties.
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IL. Mill extraction, flour fineness, protein, fiber and ash content of buckwheat varieties (% of d.m.)

Variety > CQ20 > CB30 > CB36 < CB36

Mill extraction

Yugiao 6-21 72.8
Mudangiao 58.5
Yugqiao 1 i

63.1

Mean

Protein content

Yugiao 6-21 "
Mudangiao s
Yugiao 1 o

9.52

Mean

Fiber content

Yugiao 6-21 .
Mudangiao o
Yugiao 1 o

1.65

Mean

Ash content

Yugiao 6-21 o
Mudangiao =
Yugiao | 1A73
Mean -

Fiber content was significantly reduced with the increase of flour fineness
(Tab. II). The fiber content of fine flour that pass through CB36 screen 18
0.00-3.08%, and diploid Mudangiao flour has not enough fiber to be deter-
mined. Above all, the fiber content of diploid Mudanqiao 1s the lowest and
that of tatary Yugiao 6-21 1s the highest.

Protein content in fine flour of tetraploid Yugiao 1 is the highest, 0
contrary, that of tatary Yugqiao 6-21 is the lowest (Tab. II). In coarse flour
has much higher protein than that of fine flour, otherwise, the buckwheat bral
remains 5.75-7.44% protein.

Ash content is the highest in coarse flour, lower in fine flour and lowest
in buckwheat bran. Generally, the ash content in flour of different fineness
of the tetraploid Yugiao 1 is lower than that of other varieties (Tab. 1D).

n the

3
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Protein, the amin
:hat lysine and ¢
€amino acid ¢

that lysi y
< 1ysine is g|j . ;
Shghtly higheps ightly lower and that cystine and methionine contents are
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Protein fractions

Wh’i‘:te ;g‘zjliyissls .01; protelig: fractions of three buckwheat flours shows that buck

rich in albumin, the average of which i k o

‘ : ) ch is 36.8%, and it ishigher

than Fhﬁt of wheat ﬂoty (14.3%). The albumin content of di lgidalr\]/l :jt ISh'Ighf':l

theTht:g est, but that of tatary Yuqiao 6-21 is the lowest (thl)) I1I) HeaEo s

e r . i [e . .

e HI)anEgiC;/atrle;nce of globu!m shows little change between varieties

. gD 5 pt that tatary Yugiao 6-21 has low globulin, there is .

di Cerence _ etwegn tetraploid Yugiao 1 and diploid Mudan’ 120 © 18 o clear
A a(\)/r;[:larels‘on V\Inth wheat ﬂour, buckwheat flour is very Soor.in rolami

ge 1s only 2.0%. Glutelin contents of three buckwheat varie[t)i:sa?m!

s show

no clear difference, but the gluteli i
| e g In content 1s much lower than that of wheat

I1I. Protein content and fractions of buckwheat varieties and wheat flours (< CB36)

- Pr((,);i:f fjo;(e)m Protein fractions (% of protein)
- — algl;:m gl(l)ll)u;in prolamin glutelin
Mudangiao 9.32 423 14.7 2; s
Yugiao 1 10.48 36.4 14.1 1'7 .
xean 9.52 36.8 13.4 2:() 22411
eneba 13.8 14.3 11.8 339 ?‘7‘%

Amino acids

Tab. IV sh s of i
E Wheaf\glvzutll.le“igntents.ot 17. amino acids of three buckwheat flours
o - When amino acid content is expressed by percentage of
e th, amino gc1d contents of tetraploid Yuqiao 1 are clos . )
oseoodftq(;p101d Mudangqiao, except lysine. Given in ;e?s:e;(: glf
°1d contents are very close to diploid Mudangia

g::é?j arc; sllghtly lower compared with tatary Yquq?z’toe)g-:;ll)t
s of Yuqiao | are also close to those of tatary except,

C lysine al i i \%% o
nd g
0 w Inethl()nlne contents Of buck heat ﬂOur are hl hel‘ than that
f 1 t=}

€at flour i i i
our. » specially lysine, which is twice as much than that of whe t
0 a

n the ot i i ea
e - Sly hier hand, the asparﬂg acid and arginine contents of buckwh
gher than those of wheat ﬂour, but the glutamin acid a C;
Ou high n
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! | IV. Amino acid content of buckwheat varieties and wheat flour (< CB36; 1 - P of dm.; 2 — . ; — ; . R
i ‘ ( V. Total contents of essential amino acids of buckwheat varieties and wheat flour (< CB36)

“ % of protein)

‘ Amino Yugiao 6-21 Mudangiao Yugiao 1 Meneba | MR e ST AIERY] Yrugiao 1 Mean Meneba
H Asp 0823 | 939 | 0847 | 9.09 | 0921 879 | 0527 | 382 | o 27.56 25.49 24.76 25.94 22.93
“ Thr' 0.299 3.41 0.304 3.26 0.334 3119 0.309 2.24
H Ser 0.363 4.14 0.362 3.88 0.410 3.91 0.535 3.88 yI. Contents of mineral elements of buckwheat and wheat flours (< CB36; pg/100 g d.m.)
H Glu 1.213 13.84 1.346 14.44 1.531 14.61 4.194 30.39 Element Yuqiao 62-1 Mudangiao Yuqiao | Mean Meneb:
\! Pro 0.514 5.86 0.492 5.28 0.635 6.06 2.076 15.04 K 4550 _— 00 Ton 1 7%1(1)6 a
H Gly 0.407 4.65 0.430 4.61 0.476 4.54 0.376 2.72 Na 1 580 1 630 { EH ; ()2;\ “‘SO .
” Ala 0.318 3.63 0.338 3.63 0.351 3.35 0.304 2.20 Ca 313 - $55 .‘é(‘) 7;8.
H Cys;,. 0.039 0.45 | 0.111 1.90 0.072 0.69 0.166 1.20 Mg 3 380 3 630 3 900 3 64() ;;)()
I Val ) 0.239 2.73 0.230 2.47 0.265 2.53 0.529 3.83 Cu 475 6.50 s 50 s - '7 .
H Met;k 0.042 0.48 0.058 0.62 0.066 0.63 0.043 0.31 7n 241 21.50 _p 227 I;'S
H Ilrsu;k 0.294 336 0.274 2.94 0.304 2.90 0.386 2.80 Fe 583 oy o ‘;;/-} l(.z
| Leu 0.517 5.90 0.507 5.44 0.580 5.53 0.770 5.58 Mn 9.00 6.50 g T ’ -
“ Tyr' 0.151 172 | 0145 | 156 | 0079 | 171 | 0320 | 232 Co —_ i ) 708 4.63
l phe” | 0350 | 400 | 0335 | 3.59 | 0388 | 370 | 0577 | 4I¥ Ph 515 010 2'(1): Gy Ll

\ I s 0.522 596 | 0523 561 | 0479 457 | 0230 1.67 cd 0.001 0.001 Q'o;)l :X 13 0.04

‘ l His 0.230 2.63 | 0219 235 | 0218 2.08 | 0237 1.72 Cr & 18 e 0-1; (jfl)zl 0.04
I Arg 0631 | 720 | 0755 | 810 | 0849 | 810 | 038 | 276 - 2 ot 1:7% 1-97 021

} I " Limited amino acid Li 1.00 1.25 1.50 | 2; S;:

proline contents are much lower than wheat flour, this is especially valid for VIL Viscograms buckwheat variety and wheat flours (< CB36
= 3 Lo T d cat tlours (< 36)

| I proline. The total contents of 8 essential amino acids of tetraploid have no e
| I obvious difference to those of diploid and tatary varieties (Tab. V). Only Ecogram Yuqiao 6-21 Mudangiao Yugiao 1 Meneba
I biological value of protein (the total content of lysine in relation to total GT. (© 62 67 67 -
‘ protein content) has a reduced tendency, it is also higher than that of wheat MGR. (BU) 468 o )
| flour. RS.T. (BU) o - 605 146
‘ ’ l e 660 570 9
‘ I Minerals L BL) 855 960 760 383
\ ar |
| ‘ l The minerals of tetraploid Yugiao 1 are close to diploid Mudangqiao and M.GR :gellaFmiZ““O“ termperature
e I tatary Yuqiao 6-21 except the potassium content. Tatary variety 6-21 1s ric g 1[2‘51:1];:]1]] ge]flflmzmion i
| I in manganese and strontium. The main minerals of buckwheat flour are all E’I-R.F.T - ma);imu:c] ?Lshitstl:rcfemli‘elrla'mm iy
, ‘ higher than those of wheat flour (Tab. VI). E = Brabender units e e
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Viscograms

The gelatinization temperature of tetraploid flour is higher than that of
wheat flour, and that of tatary flour is close to wheat flour (Tab. VII). The
gelatinization resistance of buckwheat flour is twice as high as that of wheat
flour. There is difference in the viscosity curve of buckwheat varieties, the
gelatinization resistance of diploid flour is the highest. Thus it can be seen
that buckwheat starch has strong water absorption and a high coefficient of
expansion, its viscosity and efficient of gelatinization are higher than those
of wheat starch.

DISCUSSION AND CONCLUSIONS

The physical and chemical properties of buckwheat kernels and flours were
analyzed. The common autotetraploid variety Yugiao 1 has much larger ker-
nel than its diploid Mudangiao and tatary variety (Yugiao 6-21), but the
centigrade variance (CV%) in single kernel weight of tetraploid also was
higher. The different fractions resulting for different produces milling caused
different chemical compositions and also different value of nutrition and
utilization. There are no obvious differences in protein, amino acids, ash,
minerals and crude fiber contents among common diploid and its
autotetraploid as well tatary varieties. Buckwheat flour has a relatively higher
content of ash, fiber, amino acids, especially the lysine and methionine con-
tents, and minerals than wheat flour. The gelatinization temperature and re-
sistance of buckwheat flour are higher than those of wheat flour.
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Duisburg, Némecko): '
Kvalita autotetraploidnich naZek pohanky.

Scientia Agric. Bohem., 28, 1997 (2): 95-103.

Na vlastnosti pohanky maji nepochybné vliv metody péstoviani, piistupnost Zivin
teplgta, vlhkost a dal¥f ekologické podminky. Rozdil ve vynosu mize byt dileZit 'm’
roz.11§ovaci,m ukazatelem mezi diploidnimi a tetraploidnimi odradami pohanky Zat);m
nejsou znimy podrobnosti o tom, jestli jsou vyznamné rozdily co do kv-ality a
uz1tkov’e I?odnoty mezi diploidni a tetraploidni odriidou, stejn€ jako mezi diploidnimi
tatarskymi odrtidami. V préci byly analyzovany fyzikaln&-chemické vlastnosti nazek
knfp a m?uk.y pphanky. Obecné autotetraploidni odriida Yuqiao 1 ma mnohem vétﬁlj
nazky nez dlpllo’1dm’ odriida Mudangiao a odriida pohanky tatarské Mudangiao 6-21
?xllzl?inotngst t151ce’ naielli ((’?V%) Pyla rovné€Z vyssi u tetraploidni odriidy. Riizné §ar2é
! takéy .i[;]rlprav’evr}e odlisnym zpusobe{r.) ’mleti mohou mit rizné chemické slozeni
N Jinou vyZivnou hognotuva \iyuzm. Mezi pohankou jedlou diploidni a tetra-

ni nebyly zaznamendny odekdvané rozdily v obsahu proteini, aminokyselin,

Popelovin, mineralnich latek a hrubého proteinu, ani pokud se jedna o pohanku ta-

tarsko q q ivné vyss
. - thankoxv/a mouka mé relativné vy3§i obsah popelovin, aminokyselin a mi-
nich latek ne? mouka pSenicén

b 4. Teplota mazovaténi a stabilita t& : j
g SHne a tésta pohanky jsou
Y881 nez y psenicné mouky odridy Meneba. ’ Y

Pohanky: > cadl4
(Fa 4, pohanka jedld (Fagopyrum esculentum, Moench); pohanka tatarski

A ;
8opyrum tataricum, L. Gaertn); technologick4 jakost; nutri¢ni hodnota
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