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Analysisof Free and Bound Phenolicsin Different Buckwheat Varieties
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Abstract Phenolic componentsincluding 11 phenolic acidsand 3 flavonoidsin common and tartary buckwhesat varieties from
different geographical regions were analyzed by high performance liquid chromatography (HPLC). The results showed that a
significant difference in the content of phenolic components was observed between common and tartary buckwheat varieties
cultivated in same geographical regions. Similar results were a so observed in same buckwheat variety cultivated in different
geographical regions. Meanwhile, the contents of free phenolic acidsand flavonesin tartary buckwheat were higher than that of
common buckwheats. In addition, common and tartary buckwheat varieties contained gallic acid, protocatechuic acid,
vanillic acid, caffeic acid, p-cumaric acid, ferulic acid, catechin, rutin and quercetin. Moreover, tartary buckwheat was rich
in p-hydroxybenzoic acid.
Key words: common buckwheat tartary buckwheat high performance liquid chromatography (HPL C)phenolic
acids flavones
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Table 1 Contents of soluble free phenolic acids in buckwheat bran mg/kg
10.10 12.44 7.05 9.46 9.67 6.02 14.69 9.85 13.07 nd
16.48 26.93 7.25 26.68 6.05 28.13 30.22 15.90 9.51 37.94
596.85 5604.91 335.00 4206.54 nd 9073.42 nd 4999.88 nd 677.47
nd nd nd nd 186.15 nd nd nd nd nd
91.46 nd 80.52 nd nd 21.11 41.04 6.77 74.94 nd
nd nd nd nd 2.25 8.58 nd nd nd nd
p- 4.25 nd 4.34 5.06 7.74 nd 4.74 2.57 7.69 nd
9.83 31.27 7.85 17.67 23.27 38.89 7.23 19.68 14.32 14.60
728.97 5675.56 442.00 4265.40 235.14 9176.15 97.92 5054.65 119.54 730.01
nd.
2
Table 2 Contents of soluble free flavonoids in buckwheat bran mg/kg
nd nd 741.77 415.98 604.80 nd 1750.35 219.75 697.18 884.41
35.65 32341 35.27 302.83 707.12 22347.09  227.07 9785.35 30.33 3086.4
189.10 17283.8 169.28 14667.0 19.26 8177.66 7.46 5504.81 100.87 1400.4
224.75 17607.2 946.32 15385.8 1331.18 30524.75  1984.88 15509.9  828.39 5371.2
40+ B
1 5 35 L 17.598/478837 R
6 30|
25 L 23.324/31171
52 o 20 ) "
97.92 72897mglkg 73001 9176.15mgkyg E olg g
s 8 g
(677.47 Bri 3 8
0r g
9073.42mg/kg)  p- (< 10mg/kg) b
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/min
2 A. B.
6 78 2 HPLC
( 2) Fig. 2 HPLC profile of flavonoids in different buckwheat varieties
27.912/220855099
40 | A 22.621/327921
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30+
S 25t £
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10} g g N
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3
Table 3 Contents of insoluble bound phenolic acids in buckwheat bran mg/kg
6.34 3.70 8.82 4.08 10.54 nd 34.98 nd 68.86 1.55
17.48 34.75 19.73 81.66 21.61 2241 41.20 40.69 24.31 46.51
58.94 21311 28.27 277.44 nd nd nd nd 53.13 304.82
3.18 7.74 3.05 7.81 2.96 1.03 6.05 6.83 2.08 7.95
2.00 0.57 1.22 2.46 191 23.13 3.15 0.51 6.60 1.37
nd nd nd nd nd nd 2.32 nd nd nd
p- 8.49 4.20 7.47 10.54 11.60 2.69 17.92 4.69 15.57 30.08
4.28 4.46 3.78 6.64 6.36 6.71 911 6.75 9.19 14.02
100.70 268.53 72.35 390.63 54.99 55.97 114.73 59.47 179.74 406.30
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Table 4 Contents of insoluble bound flavonoids in buckwheat bran mg/kg
1692.18 3825.17 1577.10 539.28 2984.76 242047  3736.46 3103.15  921.17 374252
16.35 39.20 11.30 44.15 29.13 8.94 32.13 8.14 31.46 20.20
11.72 15.57 nd 28.57 4.16 10.37 5.76 8.65 nd nd
1720.25 3879.93 1588.39 612.00 3018.05 2439.78  3774.35 3119.93  952.64 3762.72
5
Table 5 Contents of total phenolic acids in buckwheat bran mg/kg
16.44 16.14 15.87 13.53 20.22 6.02 49.68 9.85 81.93 1.55
33.95 61.68 26.99 108.34 27.66 50.54 71.42 56.59 33.82 84.46
655.79 5818.02 363.26 4483.98 nd 9073.42 nd 4999.88 53.13 982.29
3.18 7.74 3.05 7.81 189.11 1.03 6.05 6.83 2.08 7.95
3.46 0.57 81.74 2.46 191 44.24 44.19 7.28 81.54 1.37
nd nd nd nd 225 8.58 232 nd nd nd
p- 12.74 4.20 11.81 15.59 19.34 2.69 22.66 7.26 23.26 30.08
14.11 35.74 11.63 2431 29.63 45.60 16.34 26.43 2351 28.61
829.67 5944.09 514.35 4656.02 290.13 9232.1 212.66 5114.12  299.28 1136.31
6
Table 6 Contents of total flavonoids in buckwheat bran mag/kg
1692.18 3825.17 2318.86 955.26 3589.56 2420.47 5486.81 3322.89 1618.36 4626.93
52.00 362.61 46.57 346.98 736.25 22356.0 259.20 9793.49 61.79 3106.62
200.83 17299.4 169.28 14695.6 23.42 8188.03 13.22 5513.46 100.87 1400.41
1945.00 21487.2 2534.71 15997.8 4349.23 32964.5 5759.22 18629.8 1781.03 9133.95
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Table 7 Ratios of free and bound phenolic acids and flavonoids to total phenolic acids and total flavonoids in common buckwheat cultivated in

different regions

%

61.42  38.68 44.43 55.6 47.85 52.15 29.58 70.42 1595 84.05
4853 5157 26.88 73.12 21.88 78.12 4231 57.69 28.13 7187
91.01 8.99 92.22 7.78 nd nd nd nd 0.00 100.00
0.00 100.00 0.00 100.00 98.43 157 0.00 100.00 0.00 100.00
97.86 2.14 98.51 1.49 0.00 100.00 9287 7.13 9191 8.09
nd nd nd nd 100.00 0.00 0.00 100.00 nd nd
p- 33.38 66.62 36.72 63.18 40.02 59.92 20.93 79.07 33.07 66.93
69.66  30.34 87.51 12.49 67.49 3251 7268 27.32 7853 21.47
0.00 100.00 31.99 68.01 16.85 83.15 31.90 78.10 43.08 56.92
68.56  31.44 75.74 24.26 96.04 3.94 87.60 12.40 49.09 50.91
94.16 5.84 100.00 0.00 82.23 17.77 56.45 4355 100.00 0.00
8

Table 8 Ratios of free and bound phenolic acids and flavonoids to total phenolic acids and total flavonoids in tartary buckwheat cultivated in

different regions

%

p-

77.10
43.66
96.34

22.90
56.34
3.66

69.88
24.62
93.81
0.00 100.00 0.00 100.00
0.00 100.00 0.00 100.00
nd nd nd nd
0.00 100.00 32.42 67.58
85.29 14.71 44.25 55.75
0.00 100.00 43.55 56.45
89.19 10.81 87.28 12.72
99.91 0.09 99.81 0.19

30.12
73.38
6.19

100.00
55.66
100.00
0.00
47.72
100.00
0.00
74.46
0.00
99.96
99.87

0.00
44.34
0.00

100.00 0.00
28.09 7191
100.00 0.00
100.00 0.00 100.00 0.00
52.18 93.02 6.98 0.00
0.00 nd nd nd
100.00 35.38 64.62 0.00
25.54 60.90 39.10 51.01
100.00 6.61 93.39 19.11
0.04 99.92 0.08 99.35
0.13 99.84 0.16 100.00

0.00
44.93
68.97

100.00
55.07
31.03

100.00

100.00

0.00

100.00
48.99
80.89

0.65
0.00

[2

, , . [J]. ,
2001(1): 1-4.
YU Liangli, MOORE J, HAO Zhigang, et al. Carotenoid, tocopherol,
phenolic acid, and antioxidant properties of maryland-grown soft wheat
[J]. Agric Food Chem, 2005, 53: 6649-6657.

3

(10

[12

(13

(14

[19]

RAGAEE S, ABDEL-AAL E M, NOAMAN M. Antioxidant activity
and nutrient composition of selected cereals for food use[J]. Food
Chemistry, 2006, 98: 32-38.
ZHANG Min, CHEN Haixia, LI Jinlei, et a. Antioxidant properties of
tartary buckwheat extracts as affected by different thermal processing
methods]J]. LWT-Food Science and Technology, 2010, 43(1):181-185.
SUN Ting, HO C T. Antioxidant activities of buckwheat extracts[J].
Food Chemistry, 2005, 90(4): 743-749.
ADOM K K, LIU Ruihai. Antioxidant activity of graing[J]. Journal of
Agricultural and Food Chemistry, 2002, 50(21): 6182-6187.
LIU Ruihai. Whole grain phytochemicals and health[J]. Journal of Ce-
real Science, 2007, 46: 207-219.
OKARTER N, LIU Changshu, MARK E S, et a. Phytochemical con-
tent and antioxidant activity of six diverse varieties of whole wheat[J].
Food Chemistry, 2010, 119: 249-257.
. RP-HPLC

[J. , 2009(1): 46-48.
LETICIA X, LOPEZ-MARTINEZ, OLIART-ROSR M, et d. Antioxidant
adtivity, phenolic compounds and anthocyanins content of eighteen strainsof
Mexican maize[J. LWT-Food Scienceand Technology, 2009, 42:1187-1192.
YU Liangli, HALEY S, PERRET J, et al. Comparison of wheatfl ours
grown at different locationsfor their antioxidant properties[J]. Food
Chemistry, 2004, 86: 11-16.
ADOM K K, SORRELLS M E, LIU Ruihai. Phytochemical profiles
and antioxidant activity of wheat varietied J]. Journal of Agricultura and
Food Chemistry, 2003, 51(26): 7825-7834.
ESKINNAM, PRZYBYLSKI R, MALCOLMSOL M, et d. Theeffect
of temperature and water activity on rutin, chlorophylls and col our of
stored buckwhest. advancesinbuckwhegt research 7, IBRA[C]. Winnipeg,
Manitoba, Canada,1998: 111-3-6.
MATTILA P, PIHLAVA JM, HELLSTORM J. Contets of phenolic
acids, akyl- and avenanthramadesin commercial grain productq J]. Agric
Food Chem, 2005, 53: 8290-8295.

[J.

, 2008, 23(6): 210-214.



