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BAERAR BT EAMRE,TATRETE T KA EZAEERASSHNTE, KT HRE T RIFZA AL BRI,
EHEE M I IS R R RS

Content Determination and Analysis of Flavonoids in Buckwheat from Guizhou Province
CHI Mingyan, LI Guangfang, LIU Li’ na(School of Pharmacy, Guizhou Medical University, Guiyang 550004,
China)

ABSTRACT OBJECTIVE: To establish a method for contents determination of rutin, quercetin and total flayoneids in Buck-
wheat, and compare the difference of flavone in buckwheat in different varieties and areas. METHODS: HPLC was adopted for
content determination of rutin and quercetin: the column was Aglient Cis with mobile phase of methanel-0.4% phosphoric acid (gra-
dient elution) at a flow rate of 1 ml/min, detection wavelength was 360 nm, column tefaperature, was 40 °C, and injection volume
was 10 pl; UV spectrophotometry was adopted for content determination of tofal flavonoids:” reference solution was methanol, de-
tection wavelength was 360 nm, the standard was rutin. Statistical method"“was used to analyze the differences among the Fagopy-
rum tataricum, F. esculentum and flavonoids of F tataricum from different areas. RESULTS: The linear range was 0.400 9-16.03 pg
for rutin (#=0.999 4) and 0.009 9-0.396, 0 pg.for quercetin (#==0.999 7), RSDs of precision, stability and reproducibility tests
were lower than 2% , recoveries were=99'33% -104.00% (RSD=1.32% ,n=9) and 96.92%-101.66% (RSD=1.60% ,n=9), re-
spectively. The linear range of total flavonoids (recovded by rutin) was 4.14-41.4 mg/L (+=0.999 9), RSDs of precision, stability
and reproducibilitytests\were lower than 2, and recovery was 96.07%-101.96% (RSD=2.63% ,n=9). The content of flavonoids
on F. esculentumnis significantly higher than in F tataricum from the same area, and F. tataricum in Bijie area is better than other
places. CONCEUSIONS: The method is simple, stable, reproducible, and can be used for the contents determination of rutin,
quercetin and total flavonoids in F. esculentum. The study can provide theoretical basis for developing and using buckwheat.
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Tab 1 Origin of buckwheat
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Figl HPLC chromatograms

A.test sample of F esculentum; B.test sample of F. tataricum; C.mixed
reference substance; 1.rutin; 2.quercetin
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Tab2  Results of recovery test of rutin, quercetin(7=9)

Pl g e AR,  WE,  WEER THMFR RSD,
g #,mg mg mg o WK% %
BT 0.5040 6.3900 50900 115100 100.57 101.36 132
0.5315 6.740 0 50900 11.860 0 100.50
0.5415 6.8050 50900 12.160 0 104.00
0.5045 6.3950 6.360 0 12.850 0 101.83
0.5000 6.3400 6.360 0 12.8300 101.96
0.5420 6.8750 6.360 0 13.1900 99.33
0.546 0 6.9250 76300 147100 101.98
0.5290 6.710 0 76300 143800 100.49
0.5240 6.6450 76300 144300 102.04
fit 0.5040 02653 02109 04758 99.83 98.28 1.60
0.5315 02798 02109 0484 8 9726
0.5415 0.2850 0.2109 04994 101.66
0.504 5 0.2655 0.263 6 0.5210 96.92
0.500 0 02632 0.203 6 05240 98.96
0.5420 0.2853 0.263 6 0.5440 98.16
0.546 0 0.2874 03163 05945 97.10
0.5290 02784 03163 0.5870 97.56
0.5240 02758 03163 0.5830 97.13
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F 50 ml I H, I EEGER A5 AR FE 30 min JFAE 2, BRST, RIS
#3 HRAEENELER(n=3,mg/g)
Tab 3 Results of content determinantion of samples (n=3,

mg/g)
55 KT R B
1 8.820 0.193 1840
2 0.963 0.113 342
3 11.700 0213 21.80
4 1.390 0.211 320
5 10.300 0.188 23.60
6 1220 0.09 430
7 12.600 0.526 2490
8 1.850 0.200 5.06
9 9.360 0423 17.90
10 0.798 0.083 1.69
1 8.690 0.366 19.20
12 0.862 0.072 1.36
13 8.920 0.523 18.10
14 0.997 0.126 278
15 10.900 0.502 2290
16 2010 0.188 3.69
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F4 BEMBIMEDEERINIBLER (n=9)

Tab 4 Results of recovery test of total flavonoids(n=9)

W A WAL WAL WEEk THEEA T,
g g mg mg % q W&, % %
0.500 6 123655 148370 274778 101.86

0.500 6 123655 14.8370 27.201 6 99.99

0.5007 12.368 0 148370 274827 101.87

0.500 6 123655 123610 243361 96.84

0.5008 123705 123610 249742 101.96 98.99 263
0.500 6 123655 123610 24.600 6 98.98

05008 123705 9.890 6 21.8872 96.22

0.5007 12.368 0 9.890 6 21916 6 96.54

0.500 6 12.365 5 9.890 6 21.8673 96.07
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Fig 2 Comparison of flavonoid of F esculentum and E ta-
taricum
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Fig3 Dendrogram of 8 batches of F. tataricum
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 E B IRNNEHEBEFELTR RILER ILEE MEER ErT AR hik, ik RN GstRme
ik, &ik4E A WondaSil Cis WR, R Zh 48 4 T A5 -0.19% B B 75 ik (K6 26 L) , ik 4 1.0 ml/min, #0) % % 4 280 nm, 4235 4
40 CLiHZAH 20 pl, BRERT B RV JLRF AT BT AT 5 ORE 694 i F R JE &0 T8 B 4 ) 4 0.02~20.02
0.01~20.10,0.02~19.78 ,0.02~20.02,0.02~20.10(r=0.999 9.,0.999 7.0.999 6.0.999 9.0.999 5) ; #5 55 & A& Z M  F L HXI 8
RSD<3.0% ; AnAf &Ik % 4 #1 4 95.1% ~100.6% (RSD=2.20% ,n=06) .95.8% ~100.6% (RSD=1.74% ,n=6) .95.1% ~101.9%
(RSD=2.71% ,n=6) .97.7%~103.1% (RSD=2.04% ,n=6) .95.3% ~99.0% (RSD=1.46 % ,n=6) , % .i%H FHRFERME L1
A TG, TR TR BT B S T e TR RILER R LR R At AR A,
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Simultaneous Determination of Five Active Compounds in Geranium carolinianum by HPLC

WANG Ruyi', LIU Gangyong', LIANG Xiaoxin’, LIAO Lichang' (1.Experiment Center, Guangdong Food and
Drug Vacational College, Guangzhou 510520, China;2.Dept. of Pharmacy, the First Affiliated Hospital of Guang-
dong Pharmaceutical University, Guangzhou 510080, China)

ABSTRACT OBIJECTIVE: To establish a method for simultaneous determination of gallic acid, protocatechuic acid, catechuic
acid, corilagin and brevifolincarboxylic acid in Geranium carolinianum. METHODS: HPLC was_performed on the column of Won-
daSil Cis WR with mobile phase of acetonitrile-0.1% Phosphoric acid (gradient elution) atra\flow rateyof 1.0 ml/min, the detection
wavelength was 280 nm, the column temperature was 40 °C, and the volume injection was 20.ul. RESULTS: The linear range was
0.02-20.02 for gallic acid (»=0.999 9), 0.01-20.10 for protocatechuic_acid (+==0.999 7,0.02-19.78 for catechuic acid (»=0.999 6),
0.02-20.02 for corilagin(#=0.999 9) and 0.02-20.10 for brevifolincarboxylic/acid (#=0.999 5); RSDs of precision, stability and re-
producibility tests were lower than <<3.0% ; recoveries_were 95.1% -100.6% (RSD=2.20% ,n=6), 95.8% -100.6% (RSD=
1.74% ,n=6), 95.1%-101.9% (RSD=2.71%",n—=6) ,, 97.7%-103.1% (RSD=2.04% ,n=6) and 95.3%-99.0% (RSD=1.46% ,n=
6). CONCLUSIONS: The method i simple, \accurate and reproducible, and can be used for the contents determination of gallic ac-
id, protocatechuic acid, catechuic acid, corilagin and brevifolincarboxylic acid in G. carolinianum.

KEYWORDS o, Gergnium carolinianum; Gallic acid; Protocatechuic acid; Catechuic acid; Corilagin; Brevifolincarboxylic acid;
HPLC
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