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Study on extraction technology and antioxidant activity of
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Abstract; In order to promote the reuse of Larix kaemp feri waste resources, this study used the litter
needles of Larix kaemp feri as raw materials to optimize the extraction process of total flavonoids by ul-
trasonic-assisted extraction method, and studied the antioxidant activity of flavonoids. By three-factor
three-level response surface analysis, the best extraction process for total flavonoids from Larix

kaemp feri litter needles was: the ethanol concentration is 60%, the liquid-to-material ratio is 33:1 mL/
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g, the extraction temperature is 80 °C, the ultrasonic power is 270 W, the ultrasonic frequency is
40 kHz, and the extraction time is 58 min., Studies on the antioxidant activity of different extraction
phases in vitro showed that the antioxidant activity was n-butanol phase>water residue phase>>ethyl ac-
etate phase>petroleum ether phase from large to small. The semi-inhibitory rate of n-butanol on DPPH
free radical was 7. 438 pg/mlL, which is slightly weaker than that of vitamin C (7. 259 pg/ml); the 1C;,
value of ABTS radical scavenging was 6. 425 ng/mL, showing a higher scavenging capacity than vitamin
C. These results showed that the extraction process was stable and feasible, with a high yield of total

flavonoids and good antioxidant activity. The research results show that Larix kaemp feri waste has the

potential to develop into plant-derived natural antioxidants.
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Tab. 2 Experiment design of three level, three variable central composite rotatable design and results
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Fig. 1 The effect of single factor on the extraction efficiency of total flavonoids from litter needles of Larix kaemp feri
(a) Ethanol concentration, (b) solvent to material ratio, (c) extraction temperature, (d) extraction time, (e) ultrasonic power, (f) ul-
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Tab. 3 Analysis of variance (ANOVA) for TPC as response

trasonic frequency

T AR V-7 A Y595 FH P1H
LT 4 392. 39 9 488. 04 16. 8 0. 000 6%
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C-$2 B [a] 35. 59 1 35. 59 1.23 0.304 9
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BC 1.12 1 1.12 0.039 0.849 8
A? 3 381. 81 1 3 381. 81 116. 44 <0.000 1% *
B2 481. 54 1 481. 54 16. 58 0. 004 7% *
2 6.22 1 6.22 0.21 0. 657 6
B 203. 31 7 29. 04
e D5 158. 81 3 52. 94 4.76 0.083 0
gl s 44, 50 4 11.13
¥l 4595.7 16

* P<<0.05 % % P<<0.01
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Fig. 2 Response surface for extraction of total flavonoids from litter needles of Larix kaemp feri by ultrasound-assisted ex-

traction
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Fig. 3 Total flavonoids content of different extracted pha-
ses of litter needles of Larix kaemp feri
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Fig. 4 Antioxidant activities of different extract phases of litter needles of Larix kaemp feri
(a) DPPH scavenging radical assay, (b) ABTS scavenging radical assay, (c) reducing power assay. Data are expressed as means + standard

error of the mean (SEM, n=3).
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