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Abstract: Flavonoids extracted from Pandanus amaryllifolius Roxb. are recognized for their superior bioactivity and
potential applications in functional foods and nutraceuticals. The extraction process, composition, and antioxidant activity

of flavonoids from P. amaryllifolius Roxb. leaves were optimized, characterized, and evaluated, respectively, by employing

ultrasound-microwave-assisted extraction; optimal conditions were determined using single-factor experiments combined with
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response surface methodology. Flavonoid composition was analyzed by high-performance liquid chromatography-tandem mass

spectrometry; antioxidant activity was evaluated using 2,2-diphenyl-1-picrylhydrazyl (DPPH) and 2,2'-azino-bis-3-ethylbenzthiazoline-6-

sulphonic acid (ABTS") free radical scavenging, reactive oxygen species (ROS) scavenging, and intracellular antioxidant assays.

The results indicated that 74% (¥/V) ethanol concentration, a liquid-to-solid ratio of 10.5:1 mL-g ', an extraction temperature of

61 ‘C , a microwave power of 530 W, an ultrasonic power of 350 W, an ultrasound-microwave treatment time of 20 min, and a total

extraction time of 25 min were optimal extraction conditions. Under these conditions, the extraction yield reached 12.14 mg-g™'.

In total, 22 flavonoids were identified in the extract, including quercetin, rutin, and nobiletin. The flavonoids extracted from

P. amaryllifolius Roxb. leaves exhibited potent antioxidant capacity, effectively scavenging DPPH and ABTS" free radicals,

with ICy, values of 54.4 and 141.3 pg-mL ', respectively. Additionally, they exhibited significant potential in mitigating

radical-induced quenching and reducing intracellular ROS generation. This experiment provides technical support for the

extraction and application of flavonoids from P. amaryllifolius Roxb. leaves.

Key words: Pandanus amaryllifolius Roxb. leaf; total flavonoids; ultrasound-assisted extraction; microwave-assisted

extraction; antioxidant activity
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Table 1 Design factors and levels of response surface experiment
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Fig.1 Effect of different factors on the flavonoid content in the
extracts of Pandanus amaryllifolius Roxb. leaf
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Table 2 Response surface experimental design and results
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1 1 1 1 0 12.12£0.19
2 0 -1 -1 0 11.40 +0.32
3 -1 0 0 0 6.05%0.15
4 0 1 1 -1 9.78 £0.02
5 0 -1 1 0 11.78 £0.79
6 0 0 -1 0 9.28+0.15
7 1 1 0 1 10.97+0.72
8 1 1 0 -1 9.99 +0.02
9 0 1 0 0 11.05 £0.30
10 1 -1 0 0 10.15£0.72
11 0 1 -1 1 10.15+0.72
12 0 1 0 -1 6.83+0.45
13 0 1 0 0 11.55£0.30
14 -1 1 -1 0 10.54 £0.36
15 -1 1 1 0 8.47+0.16
16 0 0 0 1 9.90+0.13
17 0 -1 0 -1 10.74 £ 0.35
18 0 0 1 0 10.78 £0.06
19 0 0 0 -1 8.25+0.36
20 -1 1 0 1 9.06 +0.21
21 0 -1 0 1 12.31£0.35
22 0 1 1 1 12.79 £0.86
23 0 1 0 0 11.70 £0.30
24 -1 -1 0 0 11.00 +0.38
25 1 0 0 0 9.24 +0.86
26 1 1 -1 0 9.14 +£0.02
27 0 1 -1 -1 9.34+0.37
28 0 1 0 0 11.43 +0.30
29 0 1 0 0 11.84 £0.30

EHER  FHA A ¥HH FME P ZHH
FEARL 6627 14 473 19.79 <0.0001 23
A 731 1 731 3057 <0.0001 **
B 1541 1 1541 6444 <0.0001 **
C 2.32 1 232 9.69  0.0076  **
D 7.77 1 777 3247 <0.0001 **
AB 4.66 1 466 1949 00006  **
AC 6.38 1 638 2666 00001  **
AD 0.4 1 04 1.66  0.218 4
BC 0.32 1 032 132 02695
BD 0.0016 1 0.0016 0.0066 09364
CD 1.94 1 194 813  0.0128  *
A’ 1688 1 1688  70.58 <00001  **
B’ 3.13 1 313  13.08 0.0028  **
c 0.000 0359 1 0.000 036 0.000 15 0.990 4
D’ 3.05 1 305 1274 00031  **
k% 335 14 0.4
PEDE 208 10 03 322 01356 R
Wik £ 037 4 0.093
e 69.62 28
RAAHRE 09519
AER,y 09038
i FF, P<0.01, EZFA
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Fig.3 Response surface plot showing the interactive effects of

total flavonoids from Pandanus amaryllifolius Roxb. leaf
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Fig.4 TIC chromatogram of flavonoids extracts from
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Table 4 Identification of flavonoids constituents
%% PREEE/min - T EFE T (mk) KR 2FX CAS st oF R E
1 2.69 [M+H]" 595.167 5 $feRT -1 CyHsy05  23666-13-9 594.51
2 2.84 [M-H] 563.138 9 7B PhieH CyHy0  52012-29-0 564.49
3 2.84 [M-H] 563.138 9 $eR T -1 CysHyO1  59914-91-9 564.49
4 2.87 [M+H]" 595.168 2 S FE 2-O-F HAEH C,H305  60767-80-8 594.52
5 2.89 [M+H] 579.173 2 ENOES £ C,;Hy0,,  40581-17-7 578.52
6 2.90 [M+H]" 741.226 5 #ak C3;HyO1p  55804-74-5 740.66
7 2.90 [M+H]" 741.226 5 FRARFHF C33HyOp  156980-60-8 740.66
8 2.90 [M+H]" 741.226 5 HARE Cy3HyOp  301-19-9 284.26
9 2.97 [M-H] 609.144 7 FT CyH3005 153-18-4 286.32
10 3.02 [M+H]" 4651044  6- ARARZZ-T-HHMHEHF  CyHyuO0n  54300-65-1 448.38
11 3.06 [M+H]" 625.1784 RAL CyH3,0,  604-80-8 624.56
12 3.06 [M+H]" 625.178 4 FREE-3-0-F 1R CyH3,0,6  55033-90-4 624.54
13 3.08 [M+H] 595.167 5 KEBEFEF 7-0-F K % C,Hy 05 25694-72-8 594.52
14 3.08 [M+H]" 595.167 5 oy B 3-FTAE BN 3 CyH305  32602-81-6 594.52
15 3.08 [M+H]" 595.167 5 L EE -3-0- A CyH305  17650-84-9 594.52
16 3.10 [M+H]" 303.051 5 A F C,sH,,0, 117-39-5 302.23
17 3.11 [M+H]" 479.120 2 LEETPIS= C»H»0,, 569-90-4 478.41
18 3.11 [M+H] 479.120 2 FREF3-0-F EHMEH CpH»0,  5041-82-7 478.40
19 3.14 [M+H]" 287.056 LA C5H,405 520-18-3 286.23
20 3.57 [M+H]" 269.079 3 FEMEEE C6H,,0, 486-63-5 268.26
21 3.62 [M+H]" 403.140 2 N R F C,H,,04 478-01-3 402.39
22 3.74 [M+H]" 433.1508  3,5,6,7.8,3' 4- 6 FAILZE  C,H,0, 1178-24-1 432.42
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Fig.6 Inhibitory effect on DPPH free radical of flavonoids

extracts from Pandanus amaryllifolius Roxb. leaf
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Fig.7 Scavenging ability on ABTS" free radical of flavonoids

extracts from Pandanus amaryllifolius Roxb. leaf
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