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Antioxidative, Antimicrobial and Cytotoxic activities of Fagopyrum esculentum
Moench Extract in Germinated Seeds
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ABSTRACT : This research was conducted to investigate the possibilities of usage of germinated-buckwheat (Fagopyrum
esculentum Mbench) by examining antioxidative, antimicrobial and cytotoxic effects of extracts from different germinated
root length of buckwheat. Antioxidant activity (RCso) was shown higher in extracts of non-germinated seed (50.41 zg/mL)
and root length 10 mm (80.57 gg/mL),2 mm (93.77 gg/mL), 5 mm (107.09 gg/mL) than BHT (163.96 zg/mL.) as a synthetic anti-
oxidant. In antimicrobial activity, non-germinated and germinated seeds were formed inhibitory zone against S. aureus
(4~10 mm), P. aeruginosa (2~9 mm) at the concentrations of 10~40 mg/mL but B. subtilis, E. coli and S. typhimurium were not
apparent antimicrobial activity. Extracts of germinated seed also decreased their antimicrobial activity compared to non-
germinated seed extract. In addition, the growth of Calu-6 was inhibited of both 5 mn root length germinated and non-ger-
minated seeds (800 xg/mL) as 95.12% and 87.15%, respectively, but these did not show any influence on cytotoxic effect
against MCF-7 and Caco-2 cell lines. Extracts of 2 mn and 5 mm germinated seeds were also inhibited against Calu-6 and

SNU-601 cell lines.

Key words : Fagopyrum esculentum Moench, free radical scavenging activity, 1,1-Diphenyl-2-Picryl-Hydrazyl(DPPH), cytotoxicity

effect, antimicrobial activity
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ol gt oFz|zHE oo widel UwkEL whEe] 10~
15%, A9 2-3%, 3% 2~5%, B58lE 65-70% J= &
FrEo} glom, 484 whzo] FRI|AL opu|dt FAdo] 5
ZaPY, B3] lysine?] $Fo] Wol Wout By G o 3
Fol v A=t w2 AEoltt (Macrae ef al, 1993; 3
=.1990; Marshall et al., 1982). =3+ mdo= B3l X
ukake] sheko] Wl Ca, Fe, K, Na, Mg, Mn 53} 72 #]
vlZ AEZ o] 9lom HiER! B, B F& HHo
Ho] ojokd 7pA7} T2 2Eo|t} (Marshall e al., 1982;
Dorrel, 1971; # &, 1991).

e ERyRoTE TAPTAY FAAHE YA
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A7) wdel] #gt A7 WS Bol AdHske 2
AL e AU S T2 ol ger, b
Ho] XAt 24 (Mazza, 1988; Dorrel, 1971)3 wldehala
(Soda et al, 1981), EFAl Asixie} v whijzle} FZe
3 & (Ikeda and Kusano, 1983; Tkeda er al, 1984),
st @Y mAls FY & F, 1991), WL rutin®] &
3] (Ohara et al., 1988; Ohara et al, 1989) Tl &3 A
TFEo] HilE5 gt}

dntr o2 AEFA= wolrt g wmat A 84
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et al, 1980; Colmenarse and Bressani, 1990; Z ¢}
1983; Lee ef al., 1994; Lee et al, 1994) 5o] i1,
ol Lo #Aet AyrEA= Eejd w8dFe] e, 9 ¥
Y7 AAdezd "Xe 9F (Lee er al, 2000) LB
rutin?t AL (Kwon, 1994) 2 E-A AsjAlol @3 A+
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B A ARE Wge 2004850 A UsA =k
oA At RozM 7, A, AHAYL AMA F4Hol
e Agst) B 12407 AA F 30T, A=
90%elA 24X 7t} B8 AESHA WolA ATt vUER)
7} dolshrt Alzkeh wol Zdod® Zbzk 2mm, 5mm, 10 mm
2 23 ARE 2o AYsl=S BEsleld] AEFE 10
H)e] WEe-g A7FEsL 40ToA 5~6A7F FE3 T, o113}
o AAEFETNE ARSI FEEE AAS & 52 743
7 o Aol ARSI
2. st 8ol X

g4v8 €A DPPH'E (Brand-Wiliams er al, 1995)0]
o)t A B free radical &AATS SAYPT. =, ok

£3A1z] 100 uM DPPH 8905 180uL # 96 well platecl
Bzata, of7)d) 1, 10, 50, 100, 200 zg/mLe] =2 A=
g AEE 20 ulA F7181e A dkggo] 200 ult HE
2 3lgch 308 B¢k vkeA1Z] $ ELISA reader (Bio-Tek,
USA)E AHE-8lo] 517 mmol ) FHEE 5785k} DPPHS] &
ol o3t FFE HAE ARG, Folet ot do]
Wl 718 HlwEb] free radical 2ABAES AR

Free radical 27848 DPPHY 50%= A7 =d ZFash

ANES] % (ug)e RCOE YERI oM, 71&e] isiA|= &
o] o]&5 7 & Vit. C, butylated hydroxytoluene (BHT)<}
wrol Zo)d wWde] ksl g4-8 vt

3. OjNE &M 53X

Whe] do} ol FEE9] sadd AN disc T
2] Frow 22X (Baver ef al, 1996). <, 10, 20,
30, 40mgml Ex2 WEHEFEFES 045 membrane

filter (Millipore Co., USA)E 73l Adeh thg Patd

filter paper disc (Toyo roshi kaisha, 8mm)oll 50 L% J

AR %, FEevlE TR Fste] s AAT o
& 77kl # ASA LM 2448817 FF Bl ¥ paper
disc FHe] FHAAHE] A7 @mye SHsl I4BAE
H ek olg 24 ARE Hol7] f8) AREE & B A
wEA N o TAEL A

4, PMIZ Ao &3} 2

ST Mg : Ao AE dHETE BT A7
AN ZZEEA, HYMFEF Calu-6, FLUHEFQ MCF-
7 2 A EF] SNU-601, 28] Tl EF<] Caco-2
& ARgslgth Calu-6, MCF-7 2 SNU-601-> RPMI 1640
A& o439, Caco-2= DMEM HIAIE o[gat3leH
56 CoA 3087 Gx2l" FBS 10%%} 343 A (antibiotic-
antimycoticyS &-3-3F zHzte] EguE ARt 37C, 5%
CO,2l &H&akd wldrIdol 2-eAA sfdsiden, of v
iRl 23] AR wESIT

MTT 49| 23 AX J&& 34 : Jo} WHe] Zojd
F2Ed 93 ¥ 9EF MAEASY AHEHAe MIT ¥
¥ (Dnizot and Rita, 1986YS <7+ WPsle] BA51HLH &
GHEE 2-4x10%ellymLe] F=7) HEE Z2H T 96
well microplatel] 90 pL/iwelrd 5313 37C, 5% CO, Al
FujdrlolA 12417 Wdsle] NEE 2T the 50,
100, 200, 400, 800 yg/mL E=2] A2 10wl FH71515
t}. o]eko] NB7} H7FE well plateZ 72417 B9 wi%A]
A F, MTT £4E 7t welld 10 L8 W3 A wjF7)ol
A N7 F9 vkeAZl & MTT €98 A A3SIE. DMSO
150 uLE 2713l 2+ Al2E §3)A1A microplate reader
(Bio-Rad, USA)E o]23l4] 540 mollH F4=5 St
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Table 1. DPPH radical scavenging activity of methanol extracts
from buckwheat non-germinated and germinated seeds.

Free radical

Sample scavenging activity RCso" (g/mL)
(% Inhibition at 200 rg/ml)

Non-germinated seed 87.52 £ 0.17 50.41 = 0.84
Germinated seed :
Root length 2 mm 85.87 = 0.09 93.77 £ 195
Root length 5 mm 82.53 = 0.33 107.09 = 1.45
Root length 10 mm 89.30 = 0.26 80.57 = 1.30
BHT 58.54 = 0.89 163.96 = 3.11
Vit. C 98.22 = 0.10 5.98 = 0.10

'Free radical scavenging activity of each sample was determined
relative to DMS-treated control groups. Each value was expressed as
mean = standard deviation (n = 3). FAmount required for 50%
reduction of DPPH after 30 min.
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Fig. 1. DPPH radical scavenging activity followed by different

concentrations of methanol extracts from  different germi-
nated of buckwheat seeds Free radical scavenging activity
of each sample was determined relative to DMS-treated
control groups Each value was expressed as mean =
standard deviation (n = 3).

0 200 gg/mL, =z 100 pg/ml, = 50 pg/mlL, = 10 ug/
mL, = 1 pg/mL.
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Table 2. Antimicrobial activities of methanol extracts in different germinated root length of buckwheat seeds.

Microorganisms tested Conc. (mg/mL)

Non-germinated seed

Root length of germinated seed(mm)
2 5 10

Clear zone on plate (¢, mm)

40
30
20
10

B. subtilis

.Gram positive

bacteria 40

30
20
10

S. aureus

40
30
20
10

E. coli

40
30
20
10

Gram negative

. P aeruginosa
bacteria g

w
w o
N

40
30
20
10

S. typhimurium

*No inhibitory zone was formed.

A7VIE wo] FuAE BdL Fdot FEEQ A9 F
BAAY] A7 smz 7P =4 Jebgon, wol Zo]
2mm el 5mm AROMe FHARADE 2HAFo] Z}zb 4mm <}
3mmZz VEbgth Z22ju got Zo] 10 mmo|A= 848 Kol
A kTt B3 P aeruginose T3 AFE BW, 10 mg/mL
St 20 mgmLE =X E ol F&Ewo] Zhzh 2 mns} 4 mn
2 Ve, 30 mgmLet 40 mgmL oA e Fdo}l &
ol 77 8mm, 9mnE THE A]Ttel vis) i oR &n
e B37F =4 velsith mebs ee golrt 18 A
E aEo] "HolAle Ag ¢ 4 ATk e HAEEe
aRFEEH aRSEdY FHEFAE BT (Lee er al,
2004)°] 73 50 mgmLe] FEoA FHARNE BN,
HAAEEE (minimum inhibitory concentration, MICY= 4+

]

WE9 AL 5~10 mgmL, Y FE2EL 2.5-30 mg/mLeEkL
B3 (Oh et al, 1999; Koh, 2004)s]0] Sl AAE3} vlw

e w, vde] Fuo} F&5F0] tjE HAZEROE ARHF
07 2L IFFAHL HYoEN oz AAFA|EAL]
ME 7FsAdo] & Zloz Algdd),

3. QI SAIN R}
o] wol Zod FZ2E-9] i vinool| A MESAS
H3t7] Al WY (Caco-2, B¥E), #Y (Calu-6), FHHd

=1
=

(MCF-7) 2 91} (SNU-601) 59] 1A IHEZFE o83}
A X BEES MTT 9 (Dnizot and Rita, 1986)2.2 FA}
3.

ol de] ol F&E-E 77t 50, 100, 200, 400, 800
ug/mle Tt B2 Calu-6, SNU-601, MCF-7 2 Caco-
2, 9 A ZFo Arrsle] 72A17F wiRE Fofl UERd oA
29| FA%S =235urt. 2 23 Table 354 Fig. 2914 2
£ ulgt o] AwHom WY FEES HrFFe| BoRAFE
Z294 537} o s & 47 Ao

z}zte) &) 23 HYME Calu-69] A= g
H1 HEQ 800 ug/mLolA ol o] Smme] 739 95.12%
o] =2 APHEAE VeSS, ol F2E ol Zo]
10mm FEE9] A% 80% ol w2 JAEHE HA
AekA| 2] SNU-60191 thak M E=A G3R= Calu-6M E0)
g Aol fARE e HIARE wige] Yol Zojd| u}
2 dAME oA &= SNU-601MFollA B} Calu-641 3|
Al 2 237 A FA Vet gk, dot o] 2mm €]
FZ2EL g Wopxgee veiA 2 &3} ol n|%ked]
ol FHIRHE MCF-7 tgh 5294 3= 4~ =
S AZEYE BT FESAEJ] MCF-73 oA Ed
Caco-22] 79 Calu-63F SNU-601 4|30l HIs) 474 3
B9l g7t B U YElit
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Table 3. Cytotoxicity effects of methanol extract from buckwheat on four kinds of human cencer cell lines.

s | Calu-6 SNU-601 MCEF-7 Caco-2
ample

P Inhibition (%)"  1Cs*  Inhibition (%) 1Csq Inhibition (%)  1Cso  Inhibition (%f) ICso
Non-germinated seed 87.15° 513.66 71.42 657.79 10.81 > 800 4.95 > 800
Germinated seed : Root length 2 mn 79.68 537.49 69.53 510.20 56.80 714.95 12.09 > 800
Root length 5 nm 95.12 301.06 85.33 625.27 9.63 > 800 0.00 > 800
Root length 10 mm 80.63 306.48 63.88 616.20 14.32 > 800 4.31 > 800

Abreviations:Calu-6, Human pulmonary carcinoma; SNU-601, Human gastric carcinoma; MCF-7, Human breast cancer; Caco-2, Human colon
adenocarcinoma.

*9% Inhibition at 800 pg/mL
*Extract concentrations which inhibit 50% growth of the cells (zg/mL).
SEach value was expressed as mean = standard deviation (n = 3).
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Fig. 2. The viability of cells was measured by MTT assay in different germinated root length of buckwheat extract on four kinds of

human cancer cell lines: Calu-6, Human pulmonary carcinoma; SNU-601, Human gastric carcinoma; MCF-7, Human breast
cancer ; Caco-2, Human colon adenocarcinoma.

= @ 50 ug/mL, ez : 100 gg/mL, & : 200 ug/mlL,

: 400 pg/ml, = : 800 pg/mL.

3 ode] wel Zolo] wE G FEF 50%E APdsh= Calu-69} SNU-601 AT et IC2 tfaztel Vs ol

o Zad AX A AslssE (ICs)e, Calu-60lA 2ol 5mm
(301.06 £g/mL)> o} 10mn (306.48 pg/mL) > F-Hro} (513.66
pg/mLy> ol 2mm (537.49 pg/ml) 08 LR} wolro]
5mmeb 10 mmellA] 310 pg/mL ©ate] W Fmojla] AlAEZA
£ 2o SNU-601914E 2mm FEEo] 510.20~657.79
wgmlzE U8 FEEd vla) s 235 2Tk &,

o gald HMEEA T Z7HEUAN, MCF-79F Caco-29)
BElME wtEd gl AoE Jepdth olgh o] ¢
AE F7ol wet gdoldt AaE Hols L oty F9
Aol gl s AAE 2AtiAHEEe] a4 Ao F
Zxn, gko g ofof gt Bt A=l AU Fed Ao
2 AztEch
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ephedrine ¥ Zo] HAENA FEgh ojekgo] AAld= &
Wxge] d2] S8+ Ak vl (Fagopyrum esculentum
Moench)®] proanghocyanidine, rutin, lignan & 3243}, a4t
9 2 PAEAE Jelle HELeE BT (Cassidy, 1996;
Rym et al., 1996)=|31t}. wehy £ AEox e Wide 7154
EZeo] gngl 71Ee B3 A8 IR A8 BEE =
Wit WRe o] Zopda F2ES Alxsle] A% FEe)
AelgA QIAE g BXoF 7} Zod F2EE its)
29 2 IR E8S SR 1A, ksl GAgoNA
DPPHS] 50%Z 9 A7)t Badh A 59 WHRCs)» T2t
olollA 5041 pg/mL, TolZo] 10 mmoll A 80.57 g/mL, Lol
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