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Optimization of Extraction Process of Flavonoids from Fagopyrum
esculentum Moench Leaves and Its Antioxidant Properties
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Abstract: In order to study the extraction process and antioxidant properties of flavonoid in Fagopyrum esculentum
Moench leaves. The ultrasonic-assisted extraction process of flavonoids from Fagopyrum esculentum Moench leaves was
optimized by response surface method, the contents of flavonoids was analyzed by high performance liquid chromatography
(HPLC), and the antioxidant activity was explored.The results showed that when the ultrasonic frequency was 45 kHz, the
ultrasonic power was 100 W, the liquid -solid ratio was 30:1(mL:g), the ultrasonic time was 22 min, the ultrasonic
temperature was 28 °C, and the volume fraction of ethanol was 51%, the yield of flavonoids in Fagopyrum esculentum
Moench leaves was 80.311mg/g. The relative error was 1.35% compared with the predicted value of 81.414 mg/g, which
proved that the theoretical predicted value of the model well fitted with the actual value. The result of HPLC showed that
rutin and quercetin were the main components of flavonoid in Fagopyrum esculentum Moench leaves, and their contents
were 66.5% and 13.9%, respectively. The antioxidant activity test showed that the half maximal inhibitory concentration
(IC,) of the flavonoids to DPPH-, ABTS" and -OH was 0.012, 0.044, 0.344 mg/mL, respectively, indicated that the
flavonoids had strong antioxidant capacity. This experiment provided a theoretical basis for the comprehensive utilization of
Fagopyrum esculentum Moench leaves.
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Table 1 Factors and levels table of response surface
experiment
¥ E—— " -
ARBFEHE(min) - BAEHABUME(%)  CEFIRAEL(C)
-1 15 45 25
0 20 50 30
1 25 55 35

Z5 %] 100 mL, 584 &~ 0.185 mg/mL 2% T FrAER
W, 7E 510 nm 2 FESCER RN I 25 A BRI
FE(E . DAPT THREE (mg/mL) A AL bR, DA YGRE A
AE b, AlObR HE T £k, 45 31 18] )9 05 2 R y=9.4969x+
0.0002(R*=0.999), 7EH & 0.0037~0.0555 mg/mL 3,
FEIN M C R R4

L 0.5 mL 2 i RO 34 JE [R)AE 7 12500 2 A

o LB B SRR TR AR PR B (DS T ) $ AR
1B) QN /N2 W p=
CxVxV,
Y, (mg/g) = TV

Ko C AR B ERH RS, mg/mL; V AR
BARRL, mL; V) R EORCSAARFR, mLs m AR T
i, g5 V| HFRIBUR AT, mL .
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Fig.1

Effects of extraction factors on extraction amout of flavonoids
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Table 2 Design and results of response surface experiment

o Aﬁf AfE BIREGRI R  CESEE SR
(min) RFRE(%) (cc) (mg/g)
1 0 0 0 80.79
2 0 0 0 80.68
3 1 1 0 79.15
4 -1 -1 0 72.54
5 -1 0 -1 72.01
6 -1 0 71.67
7 -1 1 0 74.92
8 0 0 80.12
9 1 0 -1 78.85
10 0 -1 -1 76.97
11 1 -1 0 76.27
12 0 1 1 74.71
13 1 0 1 72.67
14 0 -1 1 74.23
15 0 1 -1 77.99
16 0 0 0 80.84
17 0 0 0 80.96

8.0.6 HRAF IR IR 45 AL M)A, 15 B S22 A 2
RPN (A) . ZBEARUM 0 (B) DL S A
MR (C) I R I [ET )7 Ry

Y=80.68+1.98A+0.85B—1.57C+0.12AB—1.46AC—
0.14BC—3.57A%—1.39B>-3.31C?

i 3 RIS, 8N F{E-N 64.11, P<0.0001,
i BRI, (2 355 <3P0 P=0.065, S22 3%, DA
18 PR 2 X 2 S M AN TG TSR ) PE 5=

F 3 UK NI ] AR Ty 25 i e A AR R A R
Table 3 ANOVA for quadratic response surface model and
significance of difference

ZRKIRE P HBE B FlH Pl BEME
TR 183.81 9 20.42 64.11 <0.0001  **
A 31.21 1 31.21 97.96 <0.0001  **
B 5.71 1 5.71 17.93 0.0039  **
c 19.66 1 19.66 61.70 0.0001 o
AB 0.063 1 0.063 0.20 0.6712
AC 8.53 1 8.53 26.77 0.0013  **
BC 0.073 1 0.073 0.23 0.6470
A? 53.56 1 53.56 168.12  <0.0001  **
B’ 8.15 1 8.15 25.59 0.0015  **
c? 46.17 1 46.17 14494  <0.0001  **
B2 2.23 7 0.32
KA 1.80 3 0.60 5.59 0.0650
BRZET 0.43 4 0.11
BB 186.04 16
R=0.988 R’\;=0.9726 R*,.;~0.8416

I E=20.7 CV(%)=0.74
T 25 T 3 (P<0.01);%: 22 5 135 (P<0.05) .
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Fig.2 Response surface and contour plots showing the effects of pairwise interactions among various process conditions
on extraction amout of flavonoids
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242 FEEMEENERR ABTS e Feds i 2 i %)
ABTS" H 1 395 A B R AEH (E 4B) . 7RIk )E
0~0.080 mg/mL Z [H], 2 il F1 Vo X ABTS™
Y IH R EE ) AR SR LR MRS, 24 S 0.080 mg/mL
s, B I BRARARIAE] T 96% =z I, Bl I i {4 51
Y E IR AFEARIE R . 7R 0~0.080 mg/mL
Z ], FEAZ BRI (O FE BRR (YD) 19 B 5
A y=1306.5x—8.0193, R>=0.9949, V. ¥ J&F (X) 5 i
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243 FEAEZAMEENERR-OH MEESs ikl 4C nl s,
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