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Analysis of Free and Bound Phenolics in Different Buckwheat Varieties
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Abstract: Phenolic components including 11 phenolic acids and 3 flavonoids in common and tartary buckwheat 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 also observed in same buckwheat variety cultivated in different
geographical regions. Meanwhile, the contents of free phenolic acids and flavones in 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 (HPLC)phenolic
acids; flavones
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Table 1 Contents of soluble free phenolic acids in buckwheat bran mg/kg
O Bk P AR 7 B[ P 5 g VY 1B Hok e v
i e WiFE filt3E WigE [iER WiFE [iER WigE filtge WiFE
TR 10.10 12.44 7.05 9.46 9.67 6.02 14.69 9.85 13.07 nd
B LA TR 16.48 26.93 7.25 26.68 6.05 28.13 30.22 15.90 9.51 37.94
X FRHER R 596.85 5604.91 335.00 4206.54 nd 9073.42 nd 4999.88 nd 677.47
IR nd nd nd nd 186.15 nd nd nd nd nd
WP 91.46 nd 80.52 nd nd 21.11 41.04 6.77 74.94 nd
TH® nd nd nd nd 2.25 8.58 nd nd nd nd
p- % 4.25 nd 4.34 5.06 7.74 nd 474 2.57 7.69 nd
[ 22 12 9.83 31.27 7.85 17.67 23.27 38.89 7.23 19.68 14.32 14.60
o83 728.97 5675.56 442.00 4265.40 235.14 9176.15 97.92 5054.65 119.54 730.01
e DB R nd. T EBEMK. FHE.
x2 FEEETEOASHMALEGYHEE
Table 2 Contents of soluble free flavonoids in buckwheat bran mg/kg
| B PR 7 B I P 5 R VY 1] B HE v
o e e filtgE WigE [iER e [iER WigE filtge e
ILARHE nd nd 741.77 415.98 604.80 nd 1750.35 219.75 697.18 884.41
T 35.65 323.41 35.27 302.83 707.12 22347.09 227.07 9785.35 30.33 3086.4
Hi e 2% 189.10 17283.8 169.28 14667.0 19.26 8177.66 7.46 5504.81  100.87 1400.4
it 224.75 17607.2 946.32 15385.8 1331.18 30524.75  1984.88 15509.9 828.39 5371.2
H & 1A, A6 5 MM IX I, ¥ 5Eh B AR or® e | 2 enozsss
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y - 2 2 i 4 LU
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Table 3 Contents of insoluble bound phenolic acids in buckwheat bran

mg/kg
L AT Al@%ﬁﬁﬁm A A 7 B[ Ji 4 AW??VH& A AIEUIIEE‘B& 4 AHm‘t’ﬁﬁ A
e g IR g IR HiET IR HiEL s s e
BETR 6.34 3.70 8.82 4.08 10.54 nd 34.98 nd 68.86 1.55
JRILZRE 17.48 34.75 19.73 81.66 21.61 22.41 41.20 40.69 24.31 46.51
X PRI R R 58.94 213.11 28.27 277.44 nd nd nd nd 53.13 304.82
FHIR 3.18 7.74 3.05 7.81 2.96 1.03 6.05 6.83 2.08 7.95
WIHETR 2.00 0.57 1.22 2.46 1.91 23.13 3.15 0.51 6.60 1.37
TR nd nd nd nd nd nd 2.32 nd nd nd
p- H SR 8.49 4.20 7.47 10.54 11.60 2.69 17.92 4.69 15.57 30.08
R 21 4.28 4.46 3.78 6.64 6.36 6.71 9.11 6.75 9.19 14.02
&t 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
" Bk PG A Ak A AL A T A D)1 e A Hol e v A
i WiFE BB R HIER WigE HIER R i WigE
LA E 1692.18 3825.17 1577.10 539.28 2984.76 2420.47 3736.46 3103.15 921.17 3742.52
=N 16.35 39.20 11.30 44.15 29.13 8.94 32.13 8.14 31.46 20.20
LiLES 11.72 15.57 nd 28.57 4.16 10.37 5.76 8.65 nd nd
ol 1720.25 3879.93 1588.39 612.00 3018.05 2439.78 3774.35 3119.93 952.64 3762.72
x5 FEBETHARREE
Table 5 Contents of total phenolic acids in buckwheat bran mg/kg
Wy B Ak A 77 B J5 : REE A VY1 A ﬁﬁﬁiiﬁ
[IER e B e (i e [iEL e e e
WETR 16.44 16.14 15.87 13.53 20.22 6.02 49.68 9.85 81.93 1.55
JLZRIR 33.95 61.68 26.99 108.34 27.66 50.54 71.42 56.59 33.82 84.46
IR H R 655.79 5818.02 363.26 4483.98 nd 9073.42 nd 4999.88 53.13 982.29
F R 3.18 7.74 3.05 7.81 189.11 1.03 6.05 6.83 2.08 7.95
W 3.46 0.57 81.74 2.46 1.91 44.24 44.19 7.28 81.54 1.37
I &R nd nd nd nd 2.25 8.58 2.32 nd nd nd
p- G 12.74 4.20 11.81 15.59 19.34 2.69 22.66 7.26 23.26 30.08
[ 2 14.11 35.74 11.63 2431 29.63 45.60 16.34 26.43 23.51 28.61
it 829.67 5944.09 514.35 4656.02 290.13 9232.1 212.66 5114.12 299.28 1136.31
*6 FEHBETHREAWENEE
Table 6 Contents of total flavonoids in buckwheat bran mg/kg
P B P R Ak AL 5 Rig VY )1 HE ol e i
i fitgE WigE e WigE i WiFE fitgE WigE filtgE e
%S 1692.18 3825.17 2318.86 955.26 3589.56 2420.47 5486.81 3322.89 1618.36 4626.93
BT 52.00 362.61 46.57 346.98 736.25 22356.0 259.20 9793.49 61.79 3106.62
Witz 2% 200.83 17299.4 169.28 14695.6 23.42 8188.03 13.22 5513.46 100.87 1400.41
ol 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 %
e B P AR 7 REpn DY )1 e v
Hl& 4548 HHE 468 A& 488 A& 468 A& 4i6h
BT 61.42  38.68 44.43 55.6 4785  52.15 29.58 70.42 15.95 84.05
B LATR 4853 5157 26.88 73.12 21.88  78.12 4231 57.69 28.13 71.87
SRR F R 91.01  8.99 92.22 7.78 nd nd nd nd 0.00  100.00
R 0.00  100.00 0.00 100.00 98.43 1.57 0.00 100.00 0.00  100.00
Wi 97.86  2.14 98.51 1.49 0.00  100.00 92.87 7.3 91.91  8.09
T&mR nd nd nd nd 100.00  0.00 0.00 100.00 nd nd
p- T R 3338  66.62 36.72 63.18 40.02  59.92 20.93 79.07 33.07 66.93
RT3 R 69.66  30.34 87.51 12.49 67.49 3251 72.68 27.32 78.53  21.47
ILAEFE 0.00  100.00 31.99 68.01 16.85  83.15 31.90 78.10 43.08 56.92
T 68.56  31.44 75.74 24.26 96.04 3.94 87.60 12.40 49.09 50.91
M e % 9416  5.84 100.00 0.00 82.23  17.77 56.45 4355 100.00 0.00
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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 %
o7 B P A bR 7 B[] it P 5 R DY 1| HA Holt e v
Hiid 488 HHE 468 Ams 468 A& 468 HiA 4568
BETR 7710  22.90 69.88 30.12 100.00  0.00 100.00 0.00 0.00 100.00
B LASTR 4366  56.34 24.62 73.38 55.66  44.34 28.09 71.91 44,93 55,07
2T R 96.34  3.66 93.81 6.19 100.00  0.00 100.00 0.00 68.97 31.03
R 0.00  100.00 0.00 100.00 0.00  100.00 0.00 100.00 0.00  100.00
IR 0.00  100.00 0.00 100.00 4772 52.18 93.02 6.98 0.00 100.00
TR nd nd nd nd 100.00  0.00 nd nd nd 0.00
p- HEIR 0.00  100.00 32.42 67.58 0.00  100.00 35.38 64.62 0.00  100.00
] 2 85.29  14.71 44.25 55.75 7446 2554 60.90 39.10 51.01 48.99
YIRS 3 0.00  100.00 4355 56.45 0.00  100.00 6.61 93.39 19.11 80.89
T 89.19  10.81 87.28 12.72 99.96 0.04 99.92 0.08 99.35  0.65
Hif e 3% 99.91 0.09 99.81 0.19 99.87 0.13 99.84 0.16 100.00 0.00
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