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Phenolic Compounds in Common and Tartary Buckwheat
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ABSTRACT : This study was carried out to determine
total contents of phenol and flavonoid in common and tar-
tary buckwheat for the purpose of developing new kind of
functional food with buckwheat materials. Total content
of phenol and flavonoid in seeds of tartary buckwheat
were higher than that of common buckwheat. It showed
same tendency in groats and hulls. Total content of phenol
and flavonoid in groats showed higher than hulls in tar-
tary buckwheat while those of hulls was a little higher
than groats in common buckwheat seed. Rutin content in
common buckwheat was higher in oder of the hulls
(25.2 mg/100 g)>dehulled seed(19.8 mg/100 g)>groats (12.8
mg/100 g). But tartary buckwheat was higher in oder of the
groats(2042.1 mg/100 g)>dehulled seed (1375.8 mg/100 g)
>hulls(138.7 mg/100 g). Flavanol content in dehulled
seeds of the tartary and common buckwheat did not show
the difference. However, flavanol contents in leaf, stem
and spouts of tartary buckwheat were respectively higher
than in those of common. Among the flavanols, catechin
content was highest in all plant parts of their buckwheat
and also was higher in oder of epicatechin>epicatechingal-
late. However, epicatechingallate content in sprouts of both
buckwheat species was about 30-40 times higher than seeds.

Keywords: buckwheat, Fagopyrum esculentum, Fagopyrum
tataricum, flavonoid, phenol, rutin
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o] 7R A 715S 7L AT

2l (Fagopyrum esculentum, Common buckwheat)?} E}
e} (Fagopyrum tataricum, Tartary buckwheaty> % A
Ao de) sl F4AE AL, g, Az, ook
So tRket FeE o]8EHE AERA, AAE oMot A
A9e 2 FEAA, v=, Ay, Bepd, dotazalvle}
SL2ERo} TAA EE] o] &F L Qt} Y Ei= g
Yolghx B efefelud-e gElon} Foio] AR,
A=, FE B FA)9) Aue BY B Wl 7)52A9)
AR G oA AuiE 2 ACH(Chod, 1992; Kreft er al, 2003).

AR oA thEE A= Sl Ale dedEA] Ele)

gjrde] A Aol ofFolAA] il vt EfetemE e

1
[

=

TEAL )
=, 1% A g B 217bAE o] 8 Ho] UL, rutingt

go] el vlal Erhes Aol HEAHEA MAIZOE Tk
3 A AEEA ot FuleldE ok AAX At

ngk Aol
2 dAve oy 7R WA Vs 7Re veldst g
elglude] HeAdsgee d9s S 74,
2R ey Ao ZIzAEst A58 AEAA g
88 7| ZABE A F3isEieich

T
]

371,

SAM=

B Ao AR A gE Y(E esculentum) 22
A1z, AN} BN 48 eEHE(E ataricum)
2% (KW44, KW45)0 2 200495 7rtheka ZA4)A Au)



176 E{FEH(KOREAN J. CROP SCL), 50(S), 2005

st 8E FAE FANER ARSI BUEL F &
(THE1E, KW45)e FA8 S/l she AL, 0%
EtOHY 30% &%, £ H, 25°Ce] g=70lA 17Uzt &
ORIl A& ]88t

NES £& ¥ 2AwY
Zzte] UMY $2E FANN 3o} vARE 2o
A AES 9, 37, AR olgAT. Al NRE

80°ColA 48A17F A2 F wislar, 2 £ 1] methanol
20mig 7H3led 80°CollX 1A17r 5234t

e % S22 L0|=8tE
Hl=8d2 Folin-Denistgol] A3t 24313} 2zt
o] ANES FZE 05miE AEH FHIL F/HSE Tml
7ve %, o171 05ml9] Folin-ciocalteus phenol reagent
(Wako, Japan)s F71sle] Aol 387F WX]89T). 325
10% Na,CO; 3miE 718t Este] AL 1A[7F B[S
%, 458 Spectrometry(Hitachi U-2001)2 760 nmol|x] &
AEE SRS ol & =L tannic acidS o835}
of 2% FFEFHMoRE S I

T SR =dFE F2H AIE ImlE diethylene
glycol 10ml, 1N NaOH 1mlE 93 A2 1A7F vk3A]
71 F 20mmolN FBEE SN2, naringin® g 24
o HAFFA F3h] g Eteii

ofi Ofk
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F24 7k WYAEE 045 um membrane filter® o3}
sl HPLC ¥4i9] A2 AMgsisich AL8H Aoke w5
HPLCE-S ARSI, EFEZYE AMS]E rutin, quercetin®
Sigma Chemical Co.(USAZHEH FYstgnl. EMzAL
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Table 1. Instruments and operating condition for rutin and quercetin

analysis.
Model 2695, Waters Co., USA

Wave length 350 nm
Column uBondapak Cyg 3.9 X300 mm
Column temp.  Room temp.

. 2.5% Acetic acid : Methanol : Acetonitrile
Mobile phase (35:5: 10, VIV)
Flow rate 1.0 m/min

Table 2. Condition for catechins analysis.
Model 2695, Waters Co., USA

Wave length 280 nm
Column pBondapak Cy5 3.9X300 mm
Column temp.  Room temp.
. Acetonitrile : Ethyl Acetate : 0.05% H;PO,
Mobile phase (12:2:86,V/V )
Flow rate 1.0 m//min

Sml2 HFFE WFT 045 pm membrane filter2 &7}
BEAAEE AMglon HPLC ¥427L Table 29 72t}
22L& (+)-Catechin(ICN Biomedical ins.) (-)-Epica-
techingallate(ICN Biomedical ins.), (-)-Epicatechin(Sigma Che-
mical Co.y& AFL3IIH.
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Hzo gake el A7t 1567 mg/100go 2 &
=219] 859 mg/100 g2} ¢F A= A eI F
o] FepRol= ke dudo] oF 50%, ElelE]H
oF 95%% XPABHL YThFig. 1).
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(200.5 mg/100 ).t} oF 4.4 =A VEPTHFig. 2).
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&L, Christel et al 2000y ¥ Fsgdae dudrisrt
313.0mg/100 go] 27 WL Ae] 333.0mg/100 g2 B I3}%
th WMo #Est3E-2 rutin, hyperin, quercitrint
quercetin 52 flavonols®] ##] ¥ % (Sato & Sakamura,
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Fig. 1. Total phenols and flavonoids in dehulled seeds of buck-
wheat.
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1975), vitexin, isovitexin, orientin, isoorientin®] flavones3%}
syringic acid, p-hydroxybenzoic acid, vanillic acid, p-

cumaric acid, proanthocynidins 5°] 2.3 = ATtHDukee et

o AAAGE A2 BRI HUTHKwon, 1993: Griffith e
al, 1995; Matsubara et al, 1995; Christel er al., 2000;
Holasova et al., 2002).

al, 1977). °12{3t o2 FA=sgE Fo| o7 74 ey
Rutin, Quercetin, Catechinsi24i
1400 ra OGroats B Hulls Rutin?} Quercetin, Catechin® ¢ HPLC I EZwlE13-2
1200 - .
= 1000 Fig. 39} 40l vERAT
S g0 gt Wl de] rutinghEe T E gelEivide]
g w0 ol 23S eItk BA B8] ruind e vwRRo)
2 400 252mg/100 g= 7H =3, AEE WA ‘E% TR R
200 TO=E Yeptont, E}E}ﬂﬂl%é’_— W&ol 2042.1 mg/100 g°]
0 — - 7V w1t e g ZAEg Y] ] &2 F2H(1375.8 my/
Common Tartary
100 g)> W1 B2 (138.7mg/100 )] o2 EUTHTable 3).
1000 [ |, O Groats BHulls Lee & Sohn(1994)& @A B Th= vl rutinghde] =
500 the Aoldt Byt lov, ¥ Axe 9vEg A2 Maeng
. ,
S 600
§ Table 3. Rutin contents in buckwheat groats, hulls and dehulled
5 400 seed.
& 200 ‘_;—_. Varici Rutin contents(mg/100 gD.W.)
0 s arieties Groats Hulls Dehulled
Common Tartary Common 12.8+0.2% 255421 19.8+3.8
Fig. 2. Total phenols(a) and flavonoids(b) in buckwheat groats Tartary  2042.1+6708 1387+532 137512729
and hulls. YAll values are mean £ SD
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Fig. 3. HPLC Chromatogram of rutin and quercetin in buckwheat extracts.

(a): Standard(Rutin, Quercetin)

(b): Tartary buckwheat seed
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Fig. 4. HPLC Chromatogram of catechins in buckwheat extracts.
(a): Standard( C; catechin, EC; epicatechin, ECG; epicatechin gallate)
(b): Tartary buckwheat seed

Table 4. Contents of individual compounds in dehulled seeds of buckwheat

Variet Flavanols(mg/100g) Flavonols(mg/100g)
arieties
Catechin Epicatechin gallate Epicatechin Rutin Quercetin
C Suwon 1 10240.1? 55+0.2 1.2+0.1 22.5+3.5 041+0.11
ommon
Chunchon 10.3+0.1 5.0x0.2 0.9+0.1 17.1+4.6 0.331+0.09
T KW 44 14.1£0.2 4,1+0.1 0.9+0.2 1323.5+52.1 3.62+0.82
artary
KW 45 12.0+0.3 43+0.1 1.1+0.1 1426.7+98.4 241117

DAl values are mean=+SD

Table 5. Comparison of catechins and rutin content(mg/100 g D.W.) in leaf and stem of buckwheat species

Varieties , V Catechin Epicatechin Epicatechin gallate Rutin
C Leaf 277+ 149 126£1.2 1.5+1.2 244.6 = 78.2
ommon
Stem 169+ 3.9 39+1.2 2.1x0.1 572+ 215
Tartary Leaf 523x 22 18.71+6.4 291+0.2 3607.4 3343
Stem 854+ 185 45t19 14%0.1 409.6+103.3

YAl values are mean+SD

et al(1990y Kim et al(1994)2] B¢} w72 wida g} geli Y FAY] flavanolsEE2 °F 16.6%
Bth 28 Aee Btk a8y geleiWee] 439 tin 182mg/100gE 2 X}olE HolA] ggtort, o, £7] H99
S deldET of 54y =S AES B, Wdd e el & ATES AT £, T F9
o] rutin¥r g AHET}; 453 =ob vlUs} Jold AL flavonols®] FHE dLET) elelRddolA 953 BT
BAY (Table 4).
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Table 6. Comparison of catechins and rutin content (mg/100 g D.W.) in sprouts of buckwheat species

Varicties Catechin Epicatechin Epicatechin gallate Rutin
Common 55.8+5.19 16.5+1.1 30.1£33 809.6 £80.5
Tartary 594+7.5 139422 47.1£29 1687.1 £127.

DAl values are mean = SD

elelzge] FoAdR 0 2= flavonol?] rutin® 24 Fig, 1
o] FA19] = HE 9 ZEhEiwo|=glEke] =& 7 ting
#el 4181 Oomah & Mazza(1996)9] ZelH-ol=9] g
e ruin® $HEFE HAAIE Jrke Bae) AXjshy, T
U ZFA= flavanols? flavonols®] &fo] & ZfHmolz9}
2o zlo|E YePiTh Christel e ol 2000y ThiEelA)=
flavonol® Th= flavanol®] proanthocyanidin B27} FQ/34-0
™, flavonolol A= rutins} &0 hyperoside T3t FoAE
o7 BT} Yokozawa e al (2001)S HLEA} &5
25%71 Egj#lEo], o] £ catechind} epicatechin®] oligomers
7t 80%E AA|SHH, 1 9] epicatechin(0.04%), quercetin
(0.01%), rutin(0.02%)%+ hyperoside(0.25%)% A g}z B
319 Th. Watanabe ef al(1998)= Yol lA (-)-epicatechin,
(+)-catechin  7-O-B-d-glucopyranoside, (-)-epicatechin 3-O-p-
hydroxybensoate®}  (-)-epicatechin 3-O-gallate ]
fraction®] =& FASIEAS 7ERITHE B389, Catechin,
epicatechin, epicatechingallate, Proanthocyanidin B29} B2-
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S F UvkZ BRI FUAHMoumou ef al, 1992; Trotin ef
al., 1993).
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