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Abstract: The quantitative and qualitative analyses of flavonids in tartary buckweat leaves, stems, seeds and crushed shell were
carried out respectively. The leaves which contain the hightest flavonoids among the materials were selected to produce tartary
buckweat flavonoids powder, and extraction and purification conditions of tartary buckwheat flavonoids were optimized
respectively. The optimal extraction conditions are determined as follows: 60% ethanol at pH 8.15 as extraction solution, leaves
to the extraction solution 1:20 (g/ml), extraction temperature 75 °C and time 180 minutes, and the optimal purification conditions
are determined as follows: selecting DA-201 macroporous resin with the capacity of 5 ml/g for the purification, 60% ehtanol as
elution solvent with the amount of 180 ml and elution flow rate 2 ml/min. By the processes, the contents of rutin and total flavonoids
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in tartary buchwheat falvonoids powder are 85.34% and 91.36%, respectively.
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in different growth periods

B = SOl R (%) e L
#(d) I I m % 005 001
58 9.56 9.33 912  9.34 a A
65 9.24 8.84 901  9.03 ab A
51 8.69 8.91 876  8.79 b AB
72 8.71 8.51 89 871 b B
44 8.27 8.42 812 827 bc B
79 8.11 8.21 829 82 c BC
37 753 7.68 781 767 d c
30 7.12 7.23 741 725 d c
86 8.42 7.23 701 7.22 d c
20 6.54 6.72 691  6.72 e D
93 6.58 6.42 629  6.43 e D
23 WEIFERL WFEZE. WFESEAFEZ N A T

x4 TEREHRRETIMEE
Table 4 Contents of total flavonoids in different materials

FETUERT A LA TR RS T S

St ) ©) ) (%)
W 85.87 1.87 3.05 61.31
TFEA R 92.95 0.8 0.97 82.25
9725 (3558d) 66.28 1.82 2.53 71.94
R (5558d) 95.15 7.03 9.33 75.35

HIZE 4 TR, P ] 0 SR 28 B () 2 S e o
R RL AT AR B R K 2> A 60% ~87% 2
] o PR SRS TR R R



184 2008, Vol.29, No.09

B&aill=

X LEEAR

h 71.94% H175.35%. 570 T T A0S B P 4 L
FOAD BORMEG o 35 TR 8 o S T v, A
S A 5 e e i A B A TR R A A v R

24 EFER BRI 2 AL
iy e B A i IE AT 2 R WL 5o il 2 R
HMWAHT a4, 22 Re>Ra=Rb>Rd>Re, FHik Lt 6} # il 5
RN RN, pH X EENR B R DN, &
FEIR LA N CsABsDiE2, RILURAELL 4y 1:20. pH8.15
1) 60% L7, 75°C#4R 180min. RIIEW], HWA&MET
MBI %64 89.89%, 154 5 i % R IS 1) B i
R AT B P25 5(0.01<p<0.05), Ik Lz 41 N

T S P B A T2 A A

x5 EXTWRHER

Table 5 Results of orthogonal test

KBy AW B LB CRERE DI EV BEIE HEE

5 (min) (%) Lt (‘C) pHIE  JFilE(mg) H%(%)
1 90 55 1:20 80 8.5 401.68  86.11
2 150 65  1:10 80 815  380.89 8165
3 120 65  1:20 95 8.85  402.72  86.33
4 180 55 1:10 95 7.8 387.13  82.99
5 90 60  1:10 90 885 37613  80.76
6 150 50  1:20 90 7.8 410 87.89
7 120 50  1:10 75 8.5 3996  85.66
8 180 60  1:20 75 815  419.36  89.89
9 90 50  1:25 85 815 39232 841
10 150 60  1:15 85 8.5 401.68  86.11
1 120 60  1:25 80 7.8 415.2 89
12 180 50  1:15 80 8.85  407.92  87.44
13 90 65  1:15 75 7.8 37049  79.42

14 150 55 1:25 75 8.85 392.38 84.4
15 120 55 1:15 90 8.15 407.92  87.44
16 180 65 1:25 90 8.5 369.45 79.2
K. 826 8527 8276 84.77 84.82

K. 8711 86.16 851 86.05 85.77

Ks 8494 8544 8755 84.88 84.97

Ks 8488 8165 841 83.82 84.66

R 451 451 479 2.23 15

2.5 EFEM IR A AE I T2
AN TR 5 500 110 I 5 T4 R A B T ) 1) s i
FEE 1 Fioss
90 |
g0 |CIAAREAEHRE (%) 80.25
70 |E0 BRI i (%)

60 55.23
50 | 47.35 5071 48.41

40 |
30 L
20 L
10 |
0

FTr % (4)

LR LT P Ll
1 FREAEFIEZERHER
Fig. 1 Results of extraction by different solvents

A1 1 AT, AL AR IS T4 A B ] 7
AW T (p<0.01) o HF IR Sl 4F LR LT
AR PER /N, BT DL LR T AR 6 BU51) I A% H0R R0 T
W (1 S R S LG ) P R LA R . AT N JE K SR
(A % 22 52 R W % (p>0.05) o DAk S IR R Pk 2 o
RO FE PSR TR 2, RO TR ) S B
ARG B2, p<0.01), JIr DLk £ B b S fh 2K
I 71
26 IR R FL R a4k T 2R AL
261 NIRRT A R B 2RO 1 LR

NGNS EOL S N A 3 S R R
Y B E S B 2 B, DA-201 W2, IR
Ny (1 B v T At TR R T (2 A
¥, p<0.01), EATHEFEM ML,

1007 B e %) 7 R0 %) O AEmEsR
90+ e w261 8934 sas2
< 80778 BOWEL XY 7865 76.45 8.7
T\( 7O H || | 67575 o] LB 05676 65.49
— ~ [H 6
S L O
¥ % B 50
Z XK 40
X &2 30+
20
10+
0 1 1 1 L 1
HPD-600 HPD-100 DA-201 DM-130 NKA-9 AB-8
LR

B2 TREHBEFRSHELBR
Fig.2 Results of static purification by different kinds of resins

262  DA-201 W i zh 20 Bt 2

® 20mm X 300mm 31 40g DA-201 #4 i B s A5
AW h e an B 3 FroR . B AABUR AL B O, K
LAY VA v 5 ) i T ok 5 5 R A T A R I T 4
Ko HACFEEAE 200mI DA b I i R B S R AR B,
PR SR AL 270mI R RUE SR M O 0.692mg/
ml,  JEIR MR BT T RE R IR, KL
JE R B E ) B AN o A4 v AR ROR I 78 40 B A i
FE, %K 40g DA-201 A4 JIEE 1 kb3 5 B 200m1 24

0.8 r
0.7 -
0.6 -
05
04t
03 F
0.2 -
0.1+¢

0

¥ H VR FE (mg/ml)

0 5 10 15 20 25 30
REF
B3 DA-201 BRSNS R Bff fh 2%
Fig.3 Dynamic adsorption curve of DA-201 resin



XTI EHAR Bmiltl= 2008, Vol.29, No.09 185
263 BEMEEFIRIIEEE 85 82.39
R FIAC I 10 2 T 40 S8 T 22 AR T !
Pl A8 SILLE W1 4 BT . 40%. 70% LKt & or
Jid 7723 HARAG, 50%. 55%. 60% — AN WK% = 60
VLI 4 A 2R 4 (p>0.08) . i T 60% ZBEUE ol
Mo T 16 S S B L S AR IR 8% LA B, ZE R jg* | | | | ’ |
W3, FrUlikE60% 21N PE A . 1 2 3 4 5 6
YEME T = (ml)
100 p TEERE S BEEINE Bl SR N B R RN
R 28 I sk 75.:1@ nel| ] 5.58 Fig. 6 Effects of elution solvent amount on elution
EE 90 e o 27 TEFENFHRRR A
sz o Sk b E SRR A TS B R S S T
ZE r J#(60°C, 0.09MPa) i il 5 77 7% 5 Wi ki Ay, 2800 5 77
ol FOHRRY R 7 TR 3 2R A A 5] 85.34% Al 91.36%.
0 . . . . )
v asm%i&;((;) v s & i

4 FREIRECERERBR
Fig. 4 Elution effects of different contents of ethanol
U v 70 3 1 8
FEAN [ A 38 0 1 RO 5 3 L P 50 B A 0t I 7 2 3
K, FEERAVEI 4> F AL, 3.5ml/min 5 2ml/min 5 53
7552 (p<0.05), 3ml/min 15 2ml/min Z 5 A 2 3% (p>0.05),
JIT LAIERE 2mI/min (1350 5 i T

264

90
g [ L3 71965 7743 7661 146
g 70 62.36
Q; 601
& 501
E 401
= 30
RSt
107
0 ‘ ‘ ‘ , ‘
2 2.5 3 3.5 4 4.5
YR AT (mI/min)
BE5 SERRARIE AR RA R
Fig. 5 Effects of elution flow rate on elution

265 PR R R

ANFHATR 60% LI VE G IBE B2 WK 6 fros. Bt
TE B0 R = 3 0, e 3 R I, BRI R
76 180ml LU RNy, Mgk, 200ml 55 180ml (HuE /i %
ZRAEE (p>0.05), HEHE180mI AL &

ARSI R IR . 2L SEHUFERLR B b i A
WIS WA AT T e Mg sy b, 3 PR S e e v
TSR R SRRk A% o SR S R, IR T IR S
R RETZ 0 BHELES 1:20, pHS8.15 1 60% &4
i, 75°CHE4E 180min. #FERFEEEI4E10IN T 24 DA-
201 W f, AbEREE R Smi/g MR, PEMEE T 60 % SRR
W, PEMEALIE 2m/min, YRS E Y 180ml. Gl A
AT R R R 2 T R B 5 F A 31 85.34% Al
91.36%.

BE 3

[1] B, R 53R 0B IR R 2 AR B S LR R R T[], ARG
FFi, 1999(7): 17-18.

[21 SN, BKHE EFRE I E IR KRR T BE[I]. MR S A
Tk, 2003(4): 33-35.

[B]  HFFL, AT, s MEFRMEEH SRR AN T EemsS
7, 2007(10): 44-46.

[41 UK BOR, A, A5, 5 IR ST BN PR S A [3]. 8
KR SRR, 2006(4): 271-276.

[B]  RFEA, TH R I e 7 VEL] & S AR, 2003(2):
98-101.

[6]  GRBL XURER, Ak, 5. TR b R AL T I E
WFFE[]. B dh R, 2003(7): 113-116.

[71 485, FLE, TUT 0, % HPLC YR v s T & 0] fe
MR, 2007(3): 57-58.

[8]  FaU, AL LA IR e S B R T 2], v E b 2%, 2007

(7): 585-589.



