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Ultrasonic assisted ionic liquid extraction of flavonoids from
lotus leaf and assessment of its antioxidant activity
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Abstract: Ionic liquid-based ultrasonic assisted extraction parameters of flavonoids from lotus leaf were
optimized via single factor experiment and response surface method. The flavonoids obtained was then
evaluated for its antioxidant activity. The results showed the optimal conditions were as follows: 0.9
mol/L 1-hexyl-3-methylimidazole tetrafluoroborate ([C¢mim]BF4) aqueous solution as extraction solvent,
solid-liquid ratio of 1 : 25 (g : mL), ultrasonic power of 186 W, ultrasonic time of 24 min, and extraction
temperature of 70 “C. The extraction rate of lotus leaf flavonoids reached 4.65% under the optimized
conditions. The extracted lotus leaf flavonoids showed good antioxidant activity for 1,1-diphenyl-2-
trinitrophenylhydrazine free radical (DPPH-) and «OH, with a corresponding half inhibitory concentration
(ICs0) of 0.8847 and 1.1445 g/L respectively. The lotus leaf flavonoids displayed strong reducing power
with the maximum absorbance of 0.72 a.u. at a mass concentration of 1.6 g/L. The lotus leaf flavonoids
exhibited good inhibitory effect on the oxidation of lard and peanut oil, showing good antioxidant activity.
Key words: lotus leaf; flavonoids; ultrasonic assisted extraction; ionic liquids; antioxidant activity; Chinese
medicine modernization technology
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Fig. 1  Effects of various factors on extraction rate of flavonoids
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Table 2 Experiment design and results
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3 0 0 0 4.55
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6 0 0 0 4.43
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Table 3  Variance analysis results of regression model
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B? 2.18 1 218 206.52 < 0.0001
c? 0.69 1 0.69 652 <0.0001
k2 0.074 7 0011
AU I 0.045 3 0.015 203 0.2527
gl 0.029 4 7.32x10°
J=¥=3 4.79 16

R*=0.9846, R:;=0.9648, CV%=2.58%

Wi 7 T K 5 R 2R A B DL TR 2 o) 7 T P B
LR IR 2 B, S EAEFTRIA &, e
SRR, AR R SR R . I 2 ITLAR
AP TR R ) ) 38 B AR I i, TR AT
FE S PR HAEFIR ., BT IRUAA e B I 7 st
(A HAE /N, HAERMEIERTT LB, s
YR B H R BCR R i oh 2, ARz, B
TR N, 55 3 W 20 0ras R —30
FEERBUR %

1.004

0.50

B: MFEIIR/W

—-1.00

T-1.00 -0.50 0 0.50 1.00
A: BTWARYRE/(mol/L)

HEHRBCR%

1.00 93

e
n
(=]

C: A HtE]/min
(=)

—-0.50

—-1.00 —0.50 0.50 1.00

0
B: BREYIR/W



© 2246 ¢

FINE CHEMICALS

540 &

HEAREE/ %

C: S [E/min

—0.50 ] 0.50 7 1.00
A: BFWAARRE/(mol/L)

a— B THARH L AR T s b D RN A I IR] 5 o— B 7Y A S22 1 7 i ]
P2 S A T ) T 4]

Fig. 2 Response surface plots for various factors
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Fig. 6 Antioxidation effect of different antioxidants on lipid
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