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Determination of Buckwheat Content

in a Mixture of Buckwheat Flour and Wheat Flour by Measurement of Rutin

Tomoki OTA*, Yoshimi NOZUMA*, Chiaki AMANO#* and Hirosuke TOMONAGA **
*Kobe Customs Laboratory
12-1, Shinko-cho, Chuo-ku, Kobe, Hyogo 650-0041 Japan
**Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

Focusing upon rutin abundantly contained in buckwheat flour, we examined the buckwheat content in a

mixture of buckwheat flour and wheat flour. Measurement of rutin was performed by high-performance liquid

chromatography (HPLC). Rutin was extracted from buckwheat flour with good reproducibility by refluxing in

a water bath controlled at 80°C with 80% methanol or shaking at room temperature with 70% methanol. It

was found that the buckwheat content could be calculated accurately by determining rutin in a flour mixture

when each flour was presented.
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Fig.1 Chemical structure of rutin
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2.1. 2 #

T (Faeitigeid)

Tk F o oK F (Fiesisea - (ki)
AL )= (MRS - K7l OV HPLC )
7 b= F VUL (FOEHiEKE - HPLC A)
Lw 58 ZoKFnd (Fotisksy - 45ik)
FERE (FoGisesd - Refk)

2. 2 DWEERUSHEH

e @ik v~ ~ 27 (HPLC) D—7000
(AinA T 7 7 ao—4t#)

717 A : Inertsil ODS—2 (4.6 mm I.D. X 150 mm)

(=Y oA = 4L

HT KR 40°C

BEHR : A %/ —/k:0.5mol/l L 9 /K= 40:60:2

PR ;1.0 ml/min

s - UV iR (R R : 360nm)

HEAE:10ul
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Fig.2 HPLC chromatogram of rutin and quercetin
Mobile phase : 40% CH;0H , 2.5% CH;COOH
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Fig.3 HPLC chromatogram of rutin and quercetin
Mobile phase : CH;0H : H,O : 0.5 mol/l oxalic acid =40 : 60 : 2
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Fig.4 HPLC chromatogram of rutin and quercetin
Mobile phase : CH;CN : H,O : 0.5 mol/l oxalic acid =20 : 80 : 2
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Fig.5 HPLC chromatograms of wheat flour (a) and buckwheat flour (b) ,
separate condition is same that showed in Fig.3
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Fig.6 Calibration curve of rutin
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Fig.7 Effect of methanol concentration on the extraction of rutin
Rutin was extracted by refluxing in a water bath controlled at
80°C for 60 min.
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Fig.8 HPLC chromatograms of buckwheat flour extracted by methanol
aqueous solutions of various concentration
Methanol concentration : (a) 60% , (b) 70% ,(c) 80% ,(d) 90% ,(e) 100%
Arrows indicate positions of peak-start and peak-end.
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Fig.9 Dependence of extraction time on the extraction of rutin
Rutin was extracted by refluxing in a water bath controlled at
80°C with 80% methanol.
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Table 1 Reproducibility of quantity of rutin extracted by being refluxing in
a water bath controlled at 80°C with 80 % methanol for 60 min.

Quantity of rutin (mg/100g)
16.2
16.0
16.2
16.2
16.0
16.3
16.4
16.3
16.6
16.3
mean 16.3
S.D. 0.17
C.V. (%) 1.1
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Fig.10 Effect of methanol concentration on the extraction of rutin
Rutin was extracted by shaking at room temperature for
60 min(@) or 180 min (A ).
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Fig.11 Dependence of extraction time on the extraction
Rutin was extracted by shaking at room temperature with 70%
methanol.
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Table 2 Reproducibility of quantity of rutin extracted by shaking at room
temperature with 70% methanol for 60 min
Quantity of rutin (mg/100g)

1 16.4
2 16.4
3 16.3
4 15.9
5 15.7
6 15.8
7 16.2
8 16.6
9 16.0
10 15.7
mean 16.1
S.D. 0.29

C.V. (%) 1.8
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Table 3 The change of rutin with the passage of time

Injection No. Quantity of rutin (mg/100g)

1 16.3
2 16.3
3 16.2
4 16.3
5 16.3
6 16.4
7 16.4
8 16.4
9 16.3
10 16.4
mean 16.3
S.D. 0.07
CV. (%) 0.42
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Table 4 Quantity of rutin extracted from buckwheat flour and wheat flour

Sample Quantity of rutin (mg/100g)
Method 1 Method 11
Buckwheat - 1 (domestic) 16.3 16.1
Buckwheat-2( 7 ) 30.1 31.2
Buckwheat - 3 (imported) 49 49
Buckwheat-4( 7 ) 29.2 28.3
Buckwheat-5( /7 ) 26.2 25.5
Wheat - 1 (domestic) N.D. N.D.
Wheat - 2 (imported) N.D. N.D.

Method 1 : 80% methanol, 80°C, 60 min

Method 1I: 70% methanol, room temprature, 60 min
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Fig.12 Relationship between actual buckwheat flour content and
calculated buckwheat flour content in the case of the extraction
by refluxing in a water bath controlled at 80°C with 80 %
methanol for 60 min
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Fig.13 Relationship between actual buckwheat flour content and
calculated buckwheat flour content in the case of the extraction
by shaking at room temperature with 70% methanol for 60 min
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