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Analysis of Rutin Contents in Buckwheat and Buckwheat Foods
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Abstract

In this study, the rutin contents in buckwheat and buckwheat foods were determined. Rutin in
buckwheat and buckwheat foods was extracted with methanol and separated by High Performance
Liquid Chromatography(HPLC) equipped with Lambda-Max Model 481 detector set at 355 nm using
a u Bondapak Cjs column and a 2.5% acetic acid:methanol:acetonitrile (35:5:10, v:v:v) solvent. There
were differences in the rutin contents among the different species of buckwheat. The rutin contents
in buckwheat groats were ranged from 8.84 mg to 24.77 mg/100g. The rutin contents in commercial
buckwheat groats and flours were ranged from 15.04 mg to 20.92 mg/100g. The rutin contents in com-
mercial dried buckwheat noodles, steamed buckwheat noodles, and buckwheat cookies were ranged

from 1.76 mg to 10.84 mg/100g.
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Buckwheat Grains
Buckwheat Groats
Dried buckwheat noodles
Buckwheat cookie

Steamed buckwheat noodles
------ —-» freeze drying

Buckwheat flours
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l Grind with vibrating mill for 1 mtl

Weighing the powdered sample 1 gram
in 50 ml round flask

l

l Adding methanol 20 ml]

lReflux at 80°C for 60 min.]

louemight cooling at 401?]

l Filtering with Whatman No.4l filter paper l

l

I Fill up to 20 ml vol. flask ]

| Filtering with 0.45 pm millipore filter l

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

Table 1. Analytical conditions of HPLC for rutin

Apparatus . Waters M-45
Detector . Lambda-Max Model 481
Wave length . 355 nm
Column . p Bondapak Cjg
Mobile phase : 2.5% Acetic acid:Methanol

. Acetonitrile =35:5:10(v:v:v)
Flow rate . 1.0 m//min.

Column temp. :@ 30T
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Table 2. Proximate composition of buckwheat and buckwheat products
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Sample group Sample name?' Moisture Crude ash Crude fat Crude protein
Buckwheat Grains Wild type 12.7 1.9 24 10.7
Shinnong No.1A 115 2.2 2.3 10.2
Shinnong No.1B 9.7 2.3 2.3 12.2
Buckwheat Groats Wild type 124 20 3.3 137
Shinnong No.1A 11.7 23 3.3 11.7
Shinnong No.1B 104 24 3.1 135
FMC-1 15.0 2.2 3.3 12.2
FMC-II 147 2.4 3.3 12.8
Buckwheat Flours FMC-1 14.7 29 44 163
FMC-11 14.5 26 3.9 12.6
FMC-H1 13.5 2.2 3.1 119
Dried Noodles NC-1 10.7 34 0.3 99
NC-II 116 26 0.5 128
NC-III 11.9 4.1 0.2 12.1
NC-1IV 11.7 44 0.6 10.0
NC-V 9.0 18 0.3 111
Steamed Noodles NS-I 23 14 0.4 135
(Magkuksu) NS-II 5.1 1.0 0.6 115
NS-III 29 1.0 3.3 109
NS-IV 38 0.8 0.6 11.7
NSV 8.1 2.2 2.5 118
Buckwheat Cookies  BK-I 14 0.8 7.2 81
BK-II 2.1 0.8 8.5 85

a) Shinnong No.1A : Summer-harvested buckwheat, Shinnong No.1B : Autumn-harvested hickwheat FMC : Flour mill
company, NC : Noodle company, NS : Noodle shop, BK : Bakery
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Fig. 2. Spectrums of rutin and quercetin(20 ppm)
Scan speed : 750 nm/min
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Fig. 3. High performance liquid chromatogram of rutin
and quercetin
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Table 3. Rutin content of buckwheat grains
(unit : mg/100g, dry basis)

Sample?’ Part Rutin content
Wild type Whole grains 2142+ 0.59
Groats 14.08+ 0.30
Hulls 65.39+ 8.42
Shinnong No.1A Whole grains 30.40+ 0.79
Groats 24,77+ 0.84
Hulls 46.39+ 6.91
Shinnong No.1B Whole grains 3021+ 1.23
Groats 8.84+ 0.12
Hulls 79.28+ 3.73

a) Shinnong No.lA ! Summer-harvested buckwheat,
Shinnong No.1B : Autumn-harvested buckwheat

Table 4. Rutin content of commercial buckwheat grains
and flours
(unit : mg/100g, dry basis)

Sample group Sample name®  Rutin content

Groats FMC-I 15.04+ 0.53
FMC-II 1749+ 045
Flours FMC-1 2092+ 056
FMC-1I 18.58+ 0.21
FMC-IIL 15.71+ 0.62

a) FMC(flour mill company) L, II are located in Chunchon
and FMC III is located in Seoul

Table 5. Rutin and quercetin content of commercial
buckwheat products
(unit : mg/100g, dry basis)

Sample Sample Rutin Quercetin
group name® content content
Dried NC-I 6.01+0.03 1.73+0.01
noodle NC-II 1.89+ 0.03 -
NC-HI 1.76+ 0.04 -
NC-IV 6.60+ 0.08 -
NC-V 257+ 0.32 -
Steamed NS-1 1084+ 0.37 2.31+0.05
noodle NS-II 297+ 009 0.84+001
NS-III 2.86+0.10 1.70+0.18
NS-1V 7.61+0.12 1.35+0.22
NS-V 9.87+ 0.54 -
Buckwheat BK-I 457+ 0.10 -
cookie BK-II 5.30+ 041 -

a) NC: noodle company, NS: noodle shop, BK: Ba-
kery

i 29 rutin §Hek-S zH7t 15.04 mg 2 17.49 mg/100
golglom, oyl EE ZH7k 2092 mg, 1858 mg 2 15.71
mg/100g2] ruting FF3lich

Al oAl E 9] rutin ek Table 59 3gkom,
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Fig. 4. High performance liquid chromatogram of rutin
and quercetin in some buckwheat noodles
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