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Abstract

To clarify the values and varieties of the buckwheats as a dietary source of nutritional and functional components,
thirteen different samples of buckwheat were analyzed for this investigation. Six developed seeds were given by
RDA, Korea or RDA branch of Kangwondo, and seven land race seeds were collected from a farmhouse. Amino
acid analysis showed that glutamate, arginine and asparagine were major amino acids, whereas tryptophan,
methionine and cysteine were minor ones of buckwheat. In addition, tryptophan content of buckwheat cultivars
from Korea was 195 mg% on average. The content of rutin tended to be higher in developed cultivars than land
races. On the other hand, the contents of phytic acid in buckwheats were in the range of 7.0 to 13.6 mg/g. In the
tocopherol homologues of the buckwheats analyzed by HPLC, mean y-tocopherol contents were 6.16 mg/100 g
with the actual range of 4.67~8.58 mg/100 g, whereas B-form was very low or zero. There were a big variations
in the iron content of the buckwheats of the minerals. SDS-PAGE showed that total proteins from buckwheats
exhibited a relatively similar electrophoretic patterns on the whole. The results show that CV Suwon 1 has good

quality, judged from the distribution of the components of buckwheats analyzed.
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Table 1. Cultivars name and collecting area of buck-
wheats

Sample number Samples

1 CV Suwon 1 (RDA)

2 CV Suwon 4 (RDA)

3 CV Suwon 10 (RDA)

4 CV Suwon 15 (RDA)

5 CV Suwon 17 (RDA)

6 CV Suwon 1 (RDA of Kangwondo)
7 land race (Chunchon Dongmeon)

8 land race (Hongchon Seoseok)

9 land race (Hongchon Hwachon)
10 land race (Hongchon Dongmeon)
11 land race (Hongchon unknown)
12 land race (Hwachon Hanam)

13 land race (Hwachon Sama)
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Table 2. Proximate composition of Korean buckwheat cultivars

Sample number Moisture Ash Crude lipid Crude protein Nitrogen-free sugar
(%)
1 11.0 2.6 3.0 134 70.0
2 11.2 24 2.7 12.2 71.5
3 11.1 23 2.9 12.1 71.6
4 113 2.6 2.9 14.8 68.1
5 113 2.4 3.0 13.6 69.7
6 8.70 33 2.9 13.1 72.0
7 10.6 2.4 2.9 14.2 69.9
8 11.0 22 29 13.1 70.8
9 13.4 33 2.7 13.1 67.5
10 11.6 3.8 2.5 11.5 70.6
11 12.7 2.7 3.0 11.7 69.9
12 10.6 24 31 14.1 69.8
13 10.8 2.8 31 12.4 70.9
Mean+S.E. 11.2+0.31 2.7+£0.13 2.9+0.08 13.01+0.28 70.2+0.36
11.5~14.8% .2 m, W4 13.0 %& ehiglch 7] £ 1.0~2.7 mg% 2.2 & §eFg B3l o), A7 7k
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Table 4. Flavonoid contents of Korean buckwheat cul-
tivars

Table 6. The contents of tocopherol homologues of
Korean buckwheat cultivars

fﬁ::gz Rutin  Quercitrin  Myricetin  Quercetin S‘Tﬁgg Total o B Y 8
(mg/100 g) (mg/100 g)
1 27.45 0.175 1.08 1.64 1 7.35 0.21 - 6.74 0.40
2 23.40 237 1.03 2.25 2 712 0.17 - 6.36 0.58
3 25.74 3.300 2.59 2.79 3 7.10 0.37 - 6.32 0.42
4 20.31 0.109 1.20 1.73 4 7.76 0.24 - 711 041
5 18.53 - 1.04 1.55 5 9.54 0.38 0.080 8.58 0.50
6 30.25 0.776 1.57 1.62 6 5.81 0.14 - 5.39 0.29
7 15.02 0.283 1.49 1.71 7 7.39 0.25 - 6.78 0.36
8 12.52 0.484 1.45 1.55 8 6.94 0.13 - 6.53 0.28
9 12.09 0.169 1.20 1.65 9 4.64 0.10 - 4.32 0.22
10 9.46 0.201 0.67 0.89 10 717 0.13 1.332 533 0.37
11 10.05 0.001 0.71 0.75 11 5.07 0.11 0.054 4.68 0.23
12 10.50 0.201 0.99 0.94 12 7.01 0.14 - 6.52 0.35
13 11.13 0.038 0.86 0.84 13 6.07 0.14 0.086 5.46 0.39
Mean 17.42 0.624 1.22 1.53 Mean 6.84 0.19 0.120 6.16 0.37
+S.E. +2.030 +0.283 +0.138 +0.161 +S.E. 40345 +0.026 +0.1014 +0.312 +0.027

Table 5. Vitamin C and phytic acids contents of Korean
buckwheat cultivars

Sample Vitamin C Phytic acid
number

(mg/100 g) @100 g)

1 3.95 134

2 7.34 113

3 6.35 111

4 4.58 0.89

5 4.86 119

6 5.79 136

7 4.63 0.94

8 430 0.70

9 6.95 0.86

10 447 111

1 6.84 1.00

12 5.08 0.81

13 5.52 0.97
Mean £ S.E. 54420311 1.03£0.54

Tocopherol S&x| &zt

Table 62 w'UZ tocopherol®] E¥ZAE& HPLCE
4% Aot HAH o2 wjdFE yformo] o-form
B} oA & Ao 42 glon, Tuj4l v
4] tocopherol ke YA WIL(5.9-9.8 mg%)T}
Hl53 g Bolw 9ol 22y WY S B-form
< 719 EAga glA ¢en, WS tocopherol &
FA 9 FFL v >> b=a>f Fo2 A e
Hlel] B A HatsEA e 2hgdict o] &
a-forme] 7P 733 ASFHE Rold, §-3o)
71 Ge A9E A Ao d8A e, Ha

y-form 2] vitamin E+ o-formel] ¥]&8}e] =27 oj 4
macrophageol] 2]} A== peroxynitrite & F-§A
= trap3led 2|92 peroxidation& AT 0 2 ol
o= Aol in vitroolA R uH T Q. FF-o]
tocopherol®] ¥-¥ 3= R-9H 2 U] ko, s
ol ARF T YL WSV, ¥ AYeIA] A
& A8 199634k 1997348 AHgsldon, B
A2 1997 Aol A=A wFoll, X172 A
1% tocopherol®] FHafe] wslrPsAlL wiAG
et 2137121 FAt wilE 9] tocopherol kel Tyt
FAMA = Ras u) gl

st =M

U2 FEl Folchy o2 &3 Exdbe] =yt
¥ gas chromatography 2 #-43}{c}. Table 72 34
T 6F2] FFo iyt AHoln], FFT FF o)
= BolA] st} wiwWF F Q& AuPARS oleic acid
> linoleic acid > palmitic acid $~2.2. ko] Er}™ &
3], monoene© & 20:1 (n-9)2] Fp& <F 35%8 ¢
A3k gleh SEAg ol A el WA e
FAFHU 2 EA AN} A H T 9l o, ol
% wtell FR-E A|upALY 2HE-2 old Alog B
s 5 e

713 Ee
Table 8& Al4l-spabo g B33 Agel F8%
712 g Jehla Qlok Cad 6.9~165 mg%
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Table 7. Fatty acids composition of Korean buckwheat cultivars

WA EFRA) 30 A 65 (1998)

Fatty acid (%)

Sample 18:3 20:1 22:0420:5
14:0 16:0 16:1 18:0 18:1 18:2 (n-3) 20:0 (0-9) (0-3)
Suwon 1 0.17 17.48 0.11 2.17 38.94 31.56 1.73 1.73 3.17 2.16
Suwon 4 0.17 19.63 0.32 2.54 44.29 23.37 0.96 1.96 3.92 2.18
Suwon 10 - 16.63 0.29 2.15 38.13 33.25 1.97 1.65 3.52 1.77
Suwon 15 0.25 18.25 0.30 2.23 37.02 31.87 1.69 1.65 3.84 2.01
Suwon 17 0.21 22.35 0.25 2.69 41.57 23.11 1.03 2.14 3.43 2.62
Suwon 1 0.19 18.62 0.24 2.23 37.70 31.57 1.71 1.72 3.43 2.05
(RDA Kangwon)
Mean+S.E 0.17 18.83 0.25 2.34 39.61 29.12 1.515 1.808 3.55 2.13
o 0035 +0818 0031 +0.092 +1.136 +1.878 +0.062 +0.074 +0.115  +0.115
Table 8. Mineral contents of Korean buckwheat cultivars
Sample Ca Fe Zn Mg Mn P
number (mg/lOO g)
1 143 10.7 24 177.3 11.0 444.0
2 12.8 5.4 2.4 172.4 101 439.5
3 12.1 5.2 2.6 174.2 95 435.5
4 14.0 9.4 2.8 165.9 13.8 445.8
5 16.2 8.1 2.7 173.7 13.8 449.6
6 14.1 273 2.6 196.6 10.3 460.8
7 9.5 7.9 2.8 181.0 11.4 439.8
8 10.2 53 3.4 165.5 14.1 404.3
9 12.8 15.7 3.5 164.8 27.8 388.9
10 8.1 28.1 2.9 170.5 11.7 409.8
11 8.0 50.4 24 156.6 16.4 390.3
12 6.9 14.0 3.0 181.3 171 4179
13 11.6 40.5 2.7 176.9 18.5 415.5
Mean+S.E. 11.64:0.79 17.5+4.06 2.84+0.10 173.61+2.74 14.3+1.38 426.31+6.46
FF)02 HAZ AFEFTAA Eoich Be) Fe ST
52~50.4 mg%hOo B WUEFT & 2|8 Byt B |
3, AP Fheld wuE QTAAOske Lol
433l w2 wEe Aol AMHEFT A #HIH: 3l Bt o
Zeng m lo I RO o Rl e -
t}. Wang 3 FA3 816%2] F4telde] A - e = s S e
g2 5.0~292.9 mg%h o8 FF, x93k Atk A e B A S i
ohed Afolrk 9128 A AT v} Yk AT, Ma SO ' - : B o B ﬁ 2
%, 27159 £& geke] aluminum o] 295 5 e ol g . § P .
A4+e] Juanxi FF-& B3 v} 9lon, 375 53 v i A R ey el gl
FPAE AAREE o] olol] e AFL Aldislm Lee——

TN Q1A AD). obed-2 1.8~3.5 mg%, vl 1vil4-S 147~
196 mg%, W7+ 7.4~27.8 mg%, AL 388-449 mg%
TEo2 olu] ¥uyl £FE v5g AAE Mo,
Nekgat el FF2L Boljt 2ol BolA| it

CHHE nie
Fig. 1:& vde] Fchiiale Arld E3ewe] Ay
Hal FHeiow 1342 88 Wert DA} o

1 » e Y |

=] 6 7

Fig. 1. SDS-PAGE patterns of total proteins extracted
from Korean buckwheat cultivars. lane 1: CV Suwon 1,
lane 2: CV Suwon 4, lane 3: CV Suwon 10, lane 4: CV
Suwon 15, lane 5: CV Suwon 17, lane 6: CV Suwon 1,

(RDA of Kangwondo),

Dongmeon)
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Moenchyg Aulglry, 952 AX-FrlolA fufsl=
X (Fagopyrum tataricum Garter) 3= whal 2] sfjed
oA 2pol7} Qe A LB HaEe] Qo

2 %

g o] F571 g 2ol 78ty Ysto

13 FONE, 655 AAF, 75) WU & 38l &
Aaldct wHe] FQobw|mAl-S glutamate, arginine,
asparagine©] 91 2.7, o]o]| ®]3}e] tryptophan, cysteine,
methionine-2- -2 kS weivh uinle] ofnlxAl
ZA]Z tryptophan ¥ek-2 195 mg%3ict. Rutin &3k
= NFEFAA Ehow, quercetin®] ek gt
t}. Phytic acid 32 7.0~13.6 mg/gFolglon,
ascorbic acid®] HF3L 5.4 mg%olgch wWUE
3Rl tocopherol®] A&k 6.84 mg%e)|g] o,
°lF v8(6.16 mg%)°] T8+ FFAZ EANT i,
B-3-2 At whe dodr. o2 mEdaFea E
3] AL EFF7 Azt deEAte] & Jehigdct. vl
Frhial g B3} SDS-PAGE A7) 52 wdEE
7 AR SRS Hof it AR o ¥
Mg 13709 A8F A 9 157} 5%
FE5AE B gl

i

ZAlel 2

E Ad7e 1979 28 3Erer) 23 AT
A A A, AR v e g Eg g 7]
A SAREA )R paE ulee] dR2A =Y
gto] FAI AEHo A=Y}

£ #

1. Choi, B.H., Park, K.Y. and Park R.K.: Current stastus
of buckwheat culture technology in Korea. Curr. Adv.
Buckwheat Res., 27-38 (1995)

2. Lee, S.Y., Choi, Y.S. and Ham, S.S.: The nutritional
components and biological functions of buckwheats (in
Korean). J. Agric. Sci. KNU, 5, 133-148 (1993)

3. Choi, B.H, Kim, S.L. and Kim S.K.: Rutin and
functional ingredients of buckwheat and their variations
(in Korean). Korean J. Crop Sci., 41(SI), 69-93 (1996)

4. Choi, B.H,, Kim, S.K., Park, KY. and Park R.Y.
Agronomic characters and productivity of genetic resources
in buckwheat (Fagopyrum esculentum Moench) (in Korean).
RDA J. Agric Sci.,, 37, 221-227 (1995)

5. Choi, B.H., Park, K.Y. and Park R.Y.: Ecotype classifi-
cation by the response to planting season for genetic
resources in buckwheat (in Korean). Korean J. Breed.,

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

1265

27, 98-105 (1995)

. Watanabe, M., Ohshita, Y. and Tsushida, T.: Antioxidant

compounds from buckwheat (Fagopyrum esculentum
Moench) Hulls., J. Agric. Food. Chem., 45, 1039-1044
(1997)

. Kayashita, J., Shimaoka, I., Nakajob, M., Yamazaki, M.

and Kato, N.: Consumption of buckwheat protein lowers
plasma cholesterol and raises fecal neutral sterols in
cholesterol fed rats because of its low digestibility. J.
Nutr., 127, 1395-1400 (1997)

. Kwon, T.B: Changes in rutin and fatty acids of buckwheat

during germination (in Korean). Korean J. Food & Nutr.
7, 124-127 (1994)

. Kim, Y.S., Chung S.H., Suh, H.J., Chung, S.T. and Cho,

J.S.: Rutin and mineral contents on improved kinds of
korean buckwheat at growing stage (in Korean). Korean
J. Food Sci. Technol,, 26, 759-763 (1994)

Choi, B.H., Kim, S.L. and Kim, S.K.: Rutin and functional
ingredients of buckwheat and their variations (in Korean).
Korean J. Crop Sci., 41(*1 3.), 69-93 (1996)
Hel g ol el gE SfdEg, o
(1997)

A.O.AC: Official Methods of Analysis, 14th ed.,
Association of Official Analytical Chemists, Washington
D.C. pp, 129-133 (1980)

MR REEEE - BRERE : OARARRT 2
/BRI B, SR B (BR), SO, pp. 3-15 (1987)
Hewlett Packard: HP aminoQuant series II, Operators
handbook, Strasse (1990)

ARE S 3 B8 08 2 Lo, ) ILBRIA, &
#B, p, 27-144 (1989)

Vaintraub L.A. and Lapteva N.A.: Colorimetric determi-
nation of phytate in unpurified extracts of seeds and the
products of their processing. Anal. Biochem., 175, 227-
230 (1988)

Varian Manual: Analytical Methods for Flame Spectroscopy.
Varian Techtron PTY, LTD, Springvale, pp. 9 (1979)
Choi, Y.S,, Sur, J. H,, Kim, C.H. Kim, Y.M., Ham, S.S.
and Lee S.Y.. Effects of dietary buckwheat vegetables
on lipid metabolism in rats (in Korean). J. Korean Soc.
Food Nutr., 23, 212-218 (1994)

Mazza, G.: Lipid content and fatty acid composition of
buckwheat seed. Cereal Chem., 65, 122-126 (1988)
Laemmli, U.K.: Cleavage of structural proteins during
the assembly of the head of bacteriophage T4. Nature,
227, 680-685 (1970)

Morishita, T., Hajika, M., Sakai S. and Tetsuka, T.:
Development of simple spectrophotometric assay for the
rutin-degrading enzyme in buckwheat. Current Adv.
Buckwheat Res., 835-837 (1995)

Kim, H.S., Yoon, J.Y. and Lee, S.R.: Effect of cooking
and processing on the phytate content and protein di-
gestibility of soybean (in Korean). Korean J. Food Sci.
Technol., 26, 603-608 (1994)

Lee, HW., Rhee, H.I, Lee, S.Y., Kim, C.H. and Choi,
Y.S.: Contents of phytic acid and minerals of rice
cultivars from Korea. J. Food Sci. Nutr. 2, 301-303 (1997)
Thompson, L.U.: Antinutrients and blood glucose. Food
Technol. 42, 123-132 (1988)

Lynch, S.R.: Interaction of iron with other nutrients.

1Q1), 41-53



1266

26.

27.

28.

29.

30.

Nutr. Rev.,, 55, 102-110 (1997)

Honda, Y.: Varietal difference of the content of vitamin
E homologues in buckwheat. Curr. Adv. Buckwheat Res.,
777-781 (1995)

Buring J.E. and Hennekens C.H.: Antioxidant vitamins
and cardiovascular disease. Nutr. Rev., 55(II), $53-S60
(1997)

Wolf, G.: y-Tocopherol: An efficient protector of lipids
against nitric oxide-initiated peroxidative damage. Nutr.
Rev. 55, 376-378 (1997)

olM:, AR /NP FR AF, AFEual, A g,
pp 237-241 (1994)

Lee, M.H., Son, H.S., Choi, O.K., Oh S.K. and Kwon T.
B.: Changes in physico-chemical properties and mineral

31.

32

33.

@A EsberalA) A 309 A 635 (1998)

contents during buckwheat germination. Korean J. Food &
Nutr., 7, 267-273 (1994)

Wang, L., Fan, M. and Wang, D.: The mineral contents
in chinese buckwheat. Current Adv. Buckwheat Res., 765-
771 (1995) '

Ma, J.F,, Zheng, S. J., Matsumoto, H. and Hiradate, S.:
Detoxifying aluminum with buckwheat. Natmre, 390,
569-570 (1997)

Hirata, Y., Ushijima, K. and Ohsawa, R.: Variation of
seed proteins in the world cultivars of Fagopyrum
esculentum and F. tataricum. Current Adv. Buckwheat Res.,
357-364 (1995)

(1998 79 21 A%



	DS: 


