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(Fagopyrum tataricum L. Gaerth), 1 FR 5 3% 3F ( Tartary
buckw heat ), I 5 g (Fagopyrum esculentum Moench), 12
FROAEEFE(buckw heat) ' o FELEARBUE FEFE T, WG AN
WAL A (Navonoids) ™ BLACBE 22 0F 97 26 W 3548 AT B
A« i 00 B A A S T SR 2 2 R 2 L, G A 4 I 4 2 B
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o ] AR RIR LY 30X 10" hm®, B4 30X 100, A
AR A R R R rp B ) R A Ny 24, 49 1Y L W IEAE BRI AR A
FE o T Pt Nl i S (PO RE S XV R R N S 11, NG R
DT A A, W wy A H e, P ge i Al ai . R AR S A
AR R N OB, WIS 3F 4 Bk R 3 M (total flavonoids in
tartary buckwheat bran, TFT BB) MW L&, iz TEN
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1.2 REAHZE
1201 PTG ol 3 i ol 2 ) £

75T T 120°CHERT ok & 00 T, 1T RS h A S R
0.0615 g il 70% & B¢ ¥ i, 5 7% % 250 mL. £ #K JE 25 0. 246
mg/mL PT b o . HE WA T bR HESE 0, 3.0, 6.0, 9.0,
12.0, 15. 0 mL J- 50 mL ZE S, A 5% NaNO:2 #HE 1. 5
mL, #4, BCE 6 min Fi A 10% A1(NO3) 3 33 1. 5 mL, #%4],
JCE 6 min Ji I 4% NaOH #H{ 20 mL, H 70% L &€ 75, 47
21,10 min i H) 1 em LI 510 nm S SE WL A, £ 45 Tk
FE Y (mg/mL) S5WOGEE A (R0 )5

Y= 0.09254 - 0.0004 (R>= 0.9993)
1.2.2 TFTBB P 7 Hi i i s

S8 3 U IHEBIRRI 2. 0 g P FF AR, ) B4R AL A1 I HI AR
R, TR RIS, 100 mL FREHEHL, 80°C 2K i I 4
[FISAE, 426 PG PR I A% o 1) 9 S0 ol 3 € 0 0T KC € e, TR M DB 1G4,
PEHUHE ] 709% AREEAE S 100 mL, FE 0 £5 003, HU 1 mL £500 4
50 mL FEnt e, RO s T b M 2D R s
FHEA, WS TFTBB & ik, A 3 W, &5 L ICF.TFT BB
B frl e T S /A W7

TFTBB ‘¥ E(%) = r ><l ;DDWXXSE 0>(<J(}100
A Y MR 0 R ST A B TR, mg/mL;
100, 50— FEEASEG 1 —— FRGEAR | mL; W— Bk R
g,
1.2.3 TFTBB M4 A &

HERGFRIL 2. 0 g 77 97 242 Bk 52 T 5% 10 = SR ik b, 4 TR ok
DA 5 e P IBOR), A - TR RS - oa ) (), ik g,
HEHH 70% L BE5E 285 100 mL, 1E 9 RE I T 1. 5 mL R3S
T 50 mL ZE i e, $ IR s T b M 1 2D R s
JEJE A . TFT BB #EHE4% 7] 25Ul 5

. Y X 100 X 50 X 100 X_100
TFTBB#HH(%) = 55 W % 1000 X T

A T——TFTBB &, % 15— FFlE AR, mL .
1.2.4 ikt

AR Z m SRl A AR Ay 25 43 AT i SAS( Statistical A naly—
sis System) 8. 0 WAFE .
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Fig. 1 Effects of ethanol concentration on the

extraction rate of total flavonoids
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2 1800 . WERR AR PIAE LORED (0 R I 10 T i B n,
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Fig.2 Effects of temperature on the

extraction rate of total flavonoids
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Fig. 3 Effects of the ratio of material to solvent

on the extraction rate of total flavonoids
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Fig. 4 Effects of extracting time on the

extraction rate of total flavonoids

2.3 EXREREFERMET
2.3.1 IEAS

TRIG S HE L Ty Ay BT WA 1 N 2. WTLLG H: &K E i
WY B> A> C> D, HALHUGE S HAT W1 (P < 0.05) . #
I TFT BB Mt T 24N AsB2CiDs, B LB FE 80% , i FE
80°C, ERELL 11 50, HEMURF ] 2.5 ho B3 E R 45 R LW % T2
4FF TFTBB 21 Wik 94.01% .
2.3.2 #ENETFTBB $EH L E A $7 g

WG AT T — AL TFTBB $8H0CE ¥ 24 H bR, BL
O TEHRBE il RE VBE L R IO ] D 1 (X 0, X 2, X5, Xa) T
W& AR, FEonf JelkAT T 4k, ik Tk

Y= 0.3754- 0.1014X, + 0.6003X:— 0.0195X: +

0.0307X1 - 0. 1436X3

FEAZAE R e, (R 38 X Y R, ) il ot A 0 2 IO A 11 it
[A], ol 0 1 6 X o BT IR AT AN B 2, 5 B0 AN A i AE 1%
56 XS5k P s B IR 1H) 5 AN

O ABE TR I AT 2 A R ) 5 L 4 T L 3 Rk
4, o MR 22 = (RG-S4 ARG X 100% . M 3
a5 HZ R BT B (P < 0.05), FF L& 4 W F
PF S5 A (S P07 B A, PRI 208 2 ] ) 1 6 5 S 1y ot
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Table 1 Design and results of orthogonal experiment
A B c D A
'y LE i B EE S i) h/ll[,i *
/% /C /h '
1 1(60) (75  1(1:50) 1(L.5) 75.27
2 1 2080)  2(1:40)  2(2.0) 87.71
3 1 3(85 3(1:30)  3(2.5) 75. 88
4 2(70) 1 2 3 73.27
5 2 2 3 1 87. 40
6 2 3 1 2 75. 42
7 3(80) 1 3 2 71.58
8 3 2 1 3 95. 85
9 3 3 2 1 84,33
K 238. 86 220.12 246. 54 247
K2 236.09 270. 96 245. 31 234.71
K3 251.76 235.63 234. 86 245
ki 79. 62 73.37 8218 81.26
k2 78.7 90. 32 81.77 79.24
ks 83,92 78. 54 78.28 81. 34
R 5.22 16. 95 3.9 2.1
F2 EXRBAESNR
Table 2 Analysis of variance for orthogonal expriment
T Py :
A5 b e 3 - B 2 97 . P
BRI H R iy i i F A (BFAT)
A 2 39.9734  19.9867  4.67 0. 1765
B 2 430.5083 215.2541  50.26 0.0195
C 2 24,6242 12. 3121 2.87 0. 2581
bk 2 8. 5664 4, 2832
B b 8 503. 6722
F3 BFREBENN
Table 3 Analysis of variance for mathematical model
T Py :
- . B 2 . . P
WA AR Ve Al 173 F Al (BFAT)
CIVE! 5 0.0522  0.0104  9.29 0. 0480
bk 3 0. 0034 0.0011
By 8 0. 0556
F4 HFERBPUER
Table 4 Test results for mathematical model
J 1 2 3 4 5
5 i/ % 76.01  86.33  76.50  74.01  84.91
i S/ % 74.19  89.19  75.47  71.31 8170
AL fhi 2/ o 2.39 - 3.31 1.35 3.65 3.78

1) TFTBB M504 6.01% ; LEEFIAESEHL TFTBB F5%

fETE&AM N SRERIE 80% , LI E 80°C, BHi Lk 1+ 50, #&

) 2.5 h, % L Z%MFF TFTBB #I0R ) 94.019% , ik 5] T
FLAB A 1 PEHUBR

2) @A T —ALL TFTBB $ICE g H AR, LL L EEH L il

JE R B B IR [h DAy R 110 B0 B, 2R B0k, 2R T L
R T 45 A BE AT T, L RAF, D 784 T R A T 7 A B A
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Optimum technology for extracting flavonoids from tartary

buckwheat bran and its mathematical model
Wang Jun, Wang Min®, Ji Lu
(College of Food Science and Engineering, Northwest A griculture and Forestry University, Yangling Shaanxi 712100, China)

Abstract: In order to utilize efficiently buckwheat resource, the content of total flavonoids in tartary buckwheat bran was determined,

and the extraction technology of total flavonoids from the bran and its mathematical model were analyzed. Results show that the

content of total flavonoids is 6. 01% . The optimum conditions are obtained as follows: the ethanol concentration is 80% , the tempera—

ture of extraction is 80°C, the ratio of material to solvent is 1 I 50 and the time of extraction is 2. 5 hours. With the technological con-

ditions, the extraction rate is 94. 01% . A mathematical model was established, according to the analysis of variance and the validation

experiment. This model can be used to predict the experiment results.

Key words: tartary buckwheat bran; total flavonoids; extraction technology; mathematical model



