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Abstract

Buckwheat flour is commonly used in Korean traditional foods, but it was not standardized for chemical composition yet.
The several kinds of Buckwhesat flour were cultivated and supplied from local areasin Korea. In this study, we investigated
for standardization for the chemical composition of both domestic and imported buckwheat flour and the biological activity
of the Korean Traditional Foods. Two kinds of Buckwheat flour were selected as samples: oneis certified domestic product
and the other isimported product from china

We analyzed chemical composition, mineral content, free sugar content, the rutin of index substance, and hazardous
substances. And we examined the biological activities of only domestic buckwhest flour certified by Korea authority.

Theresults were asfollows.

1. Moisture, crude ash, crude protein, and crude fat showed the ranges of 10.54 ~ 11.74%, 1.35 ~ 1.47%, 10.79 ~ 13.91%,
and 1.92 ~ 2.01% in the chemical composition of buckwhest flour, respectively.

2. The concentrations of Fe, Zn, Mn, K, Mg, Cu, Na, and Ca were detected with ranges of 3.07 ~3.83, .03 ~ 1.14, 1.02 ~
1.06, 0.83 ~ 0.93, 0.43 ~ 0.50, 0.32 ~ 0.34, 0.18 ~ 0.28, 0.03 ~ 0.06 mg/100g in buckwhest flour, respectively. These 9
Mineraswere detected in al buckwhesat with different concentration.

3. Glucose, Sucrose, and Maltose were detected with the ranges of 0.37 ~ 0.89 g/100g, 1.03 ~ 3.40 g/100g, 0 ~ 0.17 ¢/100g
infree sugar of by HPLC, respectively.

The sweetness of buckwhesat flour mostly was caused by Glucose and Sucrose, and their concentrations appeared high
vauein buckwhest flour.

4. Hazardous substances such as heavy metals (Pb, Cd, Hg) and food additives (tar color, sodium saccharin etc.) were not
detected in buckwhest flour.

5. The rutin of index substance in domestic product and impoted product were 45.3 and 33.9 mg%, respectively. The
Screening of biological activity of buckwhesat flour was conducted in only certified domestic product.

6. Total content of phenolics determined by Folin-Dennis method using 5 different extraction solvents (H-O, EtOH,
CHCL3, 75%MeOH and MeOH) ranged from 32.0 to 72.5 mg/100g.

7. The DPPH free radica scavenging activity of buckwheat flour with methanol extracts was 51.0 mg of antioxidant
activity (RCw).

Key Words: Rutin, biological activity, total phenolic compounds, DPPH free radical
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#3te] 30~40T9
ste] 0.45 uM
7171 HPLC(2690,
detector® AFg3LF1
Carbohydrate Cis Column-< 3l o1 oo 9] Column
L5 = 40T, olF AR Acetonitile (75) © Water(25) A}

oo

83t A BT

_E:L

o1&

ol AR 4

=5

TEES TAE T 2008, AT LEAER, 6. el =
S Ay, DAE g 24 (a4 sty 2054 (1) 24
SRR, ol E8ho] 248kt

BRE Al

EF= A= TAE 3 2003, A7, G A@ Y, 5. 2 RA)
A ol Eshof Al sl

AeAT =

QlF-7hi] Bi= TAlE 3 2003, A7, YRR, 3, 57
HE AP ol F8hef B4 sl

Rutin &% &4

A EE2 Q] rutin® HPLC(High performance liquid
chromatography)H¥ol 2Js) &4 3ttt AR-EHNE Fig,
132 o] A5t ARg-3% oM B4 242 Table 17 2t}

‘ Welg hing the powgerec sample 1gramin 50 mL rounc flask ‘

Accing methanol 20 mL
[
Reflex at 80T for 60 min

[
Qvemight codling at 4C

Filtering with whatman No.41 fiter paper
I

Fill up to 20 mL vol.
[

flask

Fitering with 0.45 @ millipore filter

Fig. 1. Sample preparation and extraction procedure for HPLC
analysis.

Table 2. Analytical conditions of HPLC for Rutin

D}.

40 mm, Q}Xl% 3.5 mme] 7R=tgt f2j o] & Qlat, o

A e 0,25 mLo|H o] 0.005 mL& FA U0

St =2
zl S S AgskT, 542 1A Tt f2] 3 BE o
A S AE W the AlRE Y Al 30 mL o] A SR
2F Yol & %, 284 fe B2 F Aol a1 3081 '
gt ohg, o1& vhA HEgE AMolFa 3081t Hot Bt 7t
o2 Aol mLE 29Tt

A £4 34

ey &4 5

g whd7r=E oF 20 g AEE ot S, HeE, S22x 5,
=, 75% oehE 5 57HA &u) =4 sholA H2 4A%E
sonicator F+& F §H2 A sHslo] ALE I o
105C 4AIRE Ax sto] diAlAle] ol 4] A7l theE =& =&
(%0)& 3 Slek

THE &%

AE w7 &=l diel sy B2 g A st
EE (protein, aromatic amine, % phenol 59 €& A=
2 985 nmollAl EREE 2ASAD. 2L 0.1 me/mL
FER FEES W 5§, SFEE SYste] 72t &
diof w2 &5 Y= & HlaLsgl)

IR o) Sk 9 AT 24

Carotenoids®=F & 0.1%M¢h& FE5EE 450 nmollAl &
Fe g Sk O g sty ZA 5 wkg =

9] =3 2 el M == 490 nmollA] &
vl 6&1’%‘:‘% T3, 2
275 vebdc,

=

o

=/d 52 (Total phenolic substance)

ZH A EE TdFS Folin—DenisiH e
1.0 mg/mL=A A23¥ F 75 mLo
ZTAFe] 1 mLA ¥l

= = 1O

TEEwe
[}

€4 100 mL H 2

Item Condition

Column

Column temp. 30T

2.5% Acetic acid : Methanl

Chromolith perfermance RP 18—e column

3B 510 V:VV)

T Acetonitile =

Eluent
Flow rate 1.0 mL / min
Detector Waters 996

Wave length 355 mm
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Folin—Denis” A% 5 mLe} ¥HH}ES xL3tgd 10 mLE
2HI2 Y42 o SRR ulagdste] Ao 3084 HX
& UV/Vis—spectrophotometer(Varian Cary 3

Australia)2 760 nmolA STHEE S5 oln =&

%28 tannic acid(Fluka chemika)& ©]-& 3} o},

DPPH A2+ & (free radical) &7 ol €5t aH4ks} g}
FE5E9 HAE AP =8 gl A% &
mLo| &l DPPH(,1-diphenyl— 2—picrylhydrazyl) 2]
A& 01835t DPPH 0.2 mM 5% 1 mL&& vortex
2 fdstA s thy H2el A 30& WA F, 514 nm
o A4} UV/Vis—spectrophotometer(Varian Cary 3 Bio,
Australia) 2 $2EE S5 eke v, 4Ast Bl 7t
FE=0] ANEE FUWHA] g2 gt FEEE V2=
FaA7l=d 2ag ANE 9 Fmg)E RCalreduce
concentration 50%) £, 50%IE=9 T42E UE=
AAL =R Ao 7F ARl el 33 Z45to] B

FAE Aole] gAY S Pk BEAAAE sk, 7]
9] gAKSLA 9l Vatamin C, BHT, a—Tocopherol ¥} H]
3F4IT},

oH4

2h

ald}
= L—

72 o] b AR 100 g F T (g)S F3he] &
2 BAE el 23t Table 29F Zgton & 48 10,54~
11.74%, 3% 1.35~1.47%, S92 10,79~13.91%, ZX|
B 1.92~2,01%2 Webgal Ay 72 oA 2udiE a2

= ox
A

Table 2. General composion of buckwheat flour

el

AHyo) ko] F=At =4 Aol vlel A WEl

OgEY HdB(R7IHE) &
F713 deFe Table 33 Aottt &, wid 71 o] 713

g &2 Glucose 0.37~0.89 g/100g, Sucrose
.083~3.40 g/100g, Maltose 0~0.17 g/100ge|=d], =+

1
Wit AEA WUV R = 3R 5 Glucose?] o] &k,
ZaAL ol 7R oA = Sucrose@@ o] $4dtgith, Wolge
ojoj gt ofo] x|gt Ul Akl e HEEY T, FH4e HEE
2| etk

YA A WL 7R 9] F ST S-S Fig, 2004
)i 5k9d e},
Falae

LR EA AN Table 4¢F o] 2249 HPh),
FIEE(C), 2(Hg) ¥ =284 TR 5 H7ME A}
Sl e AE 3t A3 FejdEo] BF FEER &9kt
Rutin &Hzf

Hglel poj itz mANEH-S EESH sh= xEEF

(Unit : % weight/weight)

Domestic product

Imported product

Certified korean buckwheat flour

Chinese nuckwheat flour

Moisture 10.54
Crude ash 1.35
Crude protein 13.91
Crude fat 2.01

11.74
1.47
10.79
1.92

Table 3. Contents of mineral components in buckwheat flour

(Unit : mg /100g)

Domestic product

Imported product

Certified korean buckwheat flour

Chinese buckwheat flour

Ca 0.06
Fe 3.07
Cu 0.34
Mn 1.06
Mg 0.50
Na 0.28
K 0.93
Zn 1.14

0.03
3.83
0.32
1.02
043
0.18
0.83
1.03




Fr-& BASE 4ol Table 59 Zkoh & 23k
.3 mg% F=rAF W 71871 33.9

ol

A o 712 7} 45

ARl A ST B A eigle,
7

eI 7R 7F e Elo] f8Ele T4l vl 7R o vlE)
A28 9] o] Wk

At
AR 1 mL=1.25 g2 o} Alof wa} A& s Ao}
AR €] mL 9} 42x 1.25

A (%) = EEEE 557_”. x 100

AR mL47} BAE0.0 mUEA S22 dehly] 2
Shith % Sk, AR BE ARG ZHT 4 9 o of

CERSIEREEY

Table 4. Heavy metal, Tar color, Sodium Saccharin in buckwheat flour

A A1) - HB7HE - 217

ofg-&, UﬂE}%, 222 g, &, 75% e 5 57F4 &0l
of w2 Y 7} 9] &85 Table 6] Ueith
ofgt-8 2ELE0] 2 31%E FETE0] 7 =hon ot
& 2EE(2.23%, FR22F %%(1 98%),
(1.31%), 75%°1-& F&E5(0.9
s

, %)
2580] 1A e 25488 erug

e 2= 13

E TEE
A}, 5% olEr

FHE 24

# gled W2 § 8 A=E dmsiel 1

(0.1043), ﬂiegaﬁ FEE(0.0417)9) «o] 3}, 53] Hgt
& 15%91 A% o2 g vl& Yest SF A7 Ehd
| ojgtgo] 2

o wol FAEY BAR delA HPBEo
FE o] dot 2o F4u,

Pz ols e =

Carotenoids¥ # O. 1%“1]%% FE5S 450 nmol A
T4 =E A4Sk 1 g =]
=29 TEE UEl= ZHEE 490 2
o 71 g oo whabE m3tE Yol nak

450 nm, 490 nmIAA EH T} e e AHow B
of 7IREl=o|=A SgtEol vt 22 AL Tl 9l

(Unit : mg/kg)

Domestic product Imported product

Certifiedkorean buckwheat flour

Chinese nuckwheat flour

Pblmg/kg ) ND! ND

Heavy metal Cdmg/kg) ND ND

Hazardous substance Hg(mg/kg) ND ND
Tarcolor ND ND

Sodium Saccharin ND ND

" Not detectable

Table 5. Amount of Rutin in each 2 buckwheat flour

(Unit : mg%)

Domestic product

Imported product

Certified korean buckwheat flour

Chinese nuckwheat flour

Rutin 45.3

29
DD

Table 6. Extraction yields of cerified korean buckwheat flour extracts by solvents

Sample

extraction vield (%, weight/weight}

methanol ethanol

75%ethanol chlorform Water

buckwheat flour 2.23 2.31

0.92 1.98 1.31

" Twenty grams of cerified korean buckwheat flour were extracted with 200 mL of solvents by sonicator for
4 hours. After filteration, the filterates were concentrated by vacuum rotary evaporator and extraction yield

was measured,
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Table 7. Absorbance of cerified korean buckwheat flour extracts by using various solvents at 285, 450, and 490 nm

various solvents

absorbance'

MeOH EtOH 75%EtOH CHCL3 Water
285 nm 2.8368 0.143 0.1101 0.0417 0.4110
450 nm 0.0799 0.0636 0.0229 0.0264 0.0685
490 nm 0.0574 0.0468 0.0122 0.0206 0.0361

" The absorbance was measured with 0,01% solution in methanol over an optic path of 1 cm

Table 8. Contents of total phenolicsin cerified korean buckwheat flour extracts by using various solvents

(Unit : mg/100g)

extract solvents

Total phenolics

Methanol
Ethanol

75% Methanol
Water

chlorform

63.8
531
72.5
46.9
32.0

A |

Fig. 3. Contents of total phenolics in cerified korean buckwheat
flour extracts by using various solvents.

7] o Aom

—N‘

4 g},

%954 53 (Total phenolic substance) &%

Ag w7 &5 S99 £& 13 8E T8k
A= Z AisA 359 TS Folin—DenisHH
sto] Table 82} Fig, 3¢ Wetigich £43%F Ag 75%g
2ol A T BREe) FFel 7MY w3tk

&

DPPH A8 2t Z(free radical) 274 Hol| 2% WU 712 F
&5 9] gits} a5
DPPH &4 Wi dd=

e AAE Qo= 44 .

£ ) zupasto) Adyuhgo] Tofsii= sl EA4 free

radical o MR Fojsto] AstE oA A7) = H=7t Hl,
o]H &t B/ free radical Q1A Woll A 215 A3 w35
do.77] wjEof o]5 3} §hE-ste] 1 S A A= T
= Ad ﬂ”ﬂxﬂi 288k = Qe gl Qe B A
931 AY}E Table 10°] e T,

Y 712 0] weh-g 2ELE0) 413 o] RCso : 51.0 mg,

= 101 A= 116.7 mglo & Yekyc)

o FAtst @bz 71 ES) & 4EEA Q)
Vatamin C7F RCso © 1.9 mg, BHT(butylated hydroxy
toluene) RCso © 3.4 mg, a—Tocopherol RCs : 5.1 mgel H]

) g g 2 ol Mgk 1 24 2 Falstgnt,

=
o FEE0) GAs wks di A eSS 3T A
o FA ] AL B 2R Bel 5 27} A7t 4
e e} kel Aol

7}2 Q) YRtAR L 2B 10.54~11.74%, 32 1.35~
u Z2 9 1,92~2.01%2 1}

Table 9. Antioxidant acivity of cerified korean buckwheat flour extracts on DPPH radical scavenging method

Antioxidant acivity' (RCx @ mg)

eriack MeOH 75% EtOH
cerified korean buckwheat flour 51.0 116.7
Control Antioxidants
Vatamin C 1.9
BHT 3.4
a—Tocopherol 5.1

V" Amount required for 50% reduction of DPPH(0. 2 mM) after 30 min,



Bh L AF AR A 2R 7} 21 o] ko] FHAL

Y AEoll vl A veb st

o 7R oA AAA Q] 71 L) gk B4 At Fe(E)
3.07~3.83 mg/100g, Zn(Fd) 1,03~1.14 mg/100g,

Mn(Z7H) 1.02~1.06 mg/100g, K(ZE) 0.83~0.93
mg/100g, Mg(rh 1<) o.43~o. 50 mg/100g, Cu(72)
0.32~0.34 mg/100g, Na(l}EE) 0.18~0.28 mg/100g,
Ca(ZHs) 0.03 ~0.06 mg/100g 2.2 olf] EH o] Tr]zlo]
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(=X
=}
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2 TS Glucose 0.37~0.89 g/100g, Sucrose 1,03~
3.40 g/100g, Maltose 0~10.17 g/100g°]sich,

10
oot

lo

Faflge 2oz
ol el T5<4(Pb, Cd, Hg) ¥ 8244 Qg gu=
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=
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