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Effects of Plasma Treatment Duration on Composition and Antioxidant and Blood

Glucose-lowering Activities of Sargassum pallidum Extract
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Abstract: [Objective] This study developed a plasma-based high-effeciency technology for the active compounts of
Sargassum pallidum (S. pallidum), aiming to promote the value-added utilization of S. pallidum. [Method] The effects
of plasma treatment duration on the extraction rate, antioxidant capacity, and blood glucose-lowering activity of
S. pallidum polyphenols were investigated. Furthermore, mass spectrometry was employed to analyze the primary
chemical constituents. [Result] Plasma treatment induced significant cracking on the surface of S. pallidum cells.
S. pallidum extract obtained by plasma treatment for 9 min exhibited the highest mass fraction of total phenols
(4.86 mg/g), DPPH radical scavenging ability (ICs, value = 2.10 mg/mL), and ABTS" radical scavenging ability
(ICso value = 1.51 mg/mL). S. pallidum extract obtained by plasma treatment for 6 min showed the strongest
inhibitory effects on a-glucosidase (IC,, value = 2.07 mg/mL) and DPP-4, outperforming the untreated sample. A total
of 14 compounds were identified from S. pallidum extract, including 6 organic acids, 4 fatty acids, 3 polyphenols,

and 1 other compound. Plasma treatment promoted the dissolution of quercetin-3-O-glucuronic acid and
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phlorofucofuroeckol in S. pallidum, which likely accounted for the enhanced antioxidant and blood glucose-lowering

activities. Correlation analysis confirmed that the total phenol mass fraction had a strong positive correlation with

free radical scavenging activities (#>0.86) and a moderately strong correlation with a-glucosidase inhibitory

activity. [Conclusion] These findings provide a theoretical foundation and technique support for the efficient

preparation of functional active constituents from S. pallidum and the value-added utilization of S. pallidum in

regulating diabetes.

Keywords: Sargassum pallidum; plasma; polyphenol; antioxidant activity; blood glucose-lowering
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total phenols in S. pallidum extract
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Fig. 4 Effect of plasma treatment duration on the a-glucosidase

inhibition activity of S. pallidum extract
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Fig. 6 Total ion chromatograms of S. pallidum extracts obtained

under different plasma treatment duration
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Table 1 MS/MS information of S. pallidum extracts obtained under different plasma treatment duration
TR W‘iﬂi'ﬂ/ Blim: Bims HFR MS/MS amaTs LEHA D
2 1.86 133.014 1 133.0142 C,H,O5;  115.010 3.89.028 2 FEER + o+ o+
3 2,02 191.0214 191.0197 CHO, 111.0123 Fr R + o+ o+
P 4 2.07 147.029 1 147.029 9 C4H,O;4 129.018 4.101.023 2.85.028 4 2-F AR SE QLR + o+ o+
L 5 3.15 117.0191 117.0193 C,H,O,  99.008 5 BEHIR + 0+ o+
6 6.80  131.0344 131.0350 CsHO,  113.027 1.87.047 0 7 -+ o+
8 11.89  187.0992 187.097 6 C,H,0, 143.113 8.125.101 0 T % - -+
11 25.88  269.2117 269.2122 C,H;,0, 231201 3,199,128 8- 171.108 §» 9-+ LR M IR + o+ o+
123.057 6
B 12 26.37  295.2271 2952279 C,H,,0, ?;Z?;: 2‘233'224 19338 1y 92310, 12+ Uk 4w+ - -
13 2638  297.2438 297.243 5 C,H,,0, 279.2366.251.238 1.183.0121  9-F3 - )\ Ji g + - -
265.781 9.227.040 6.179.756 5+ )
14 3036 283.2667 283.264 3 C,(H,0, TR R - -+
149.027 8
7 10.76  209.0453 209.0455 C,,H,,Os 191.0364.181.0533.137.070 0  5-§3 3L ] 2] g + o+t
EQUES 12,52 477.099 6 477.0663 C,H,;0,; 301.0380 Hik 1 3% -3-O- 71 1 Wl B 1 + o+
10 24.89  293.176 5 293.1758 C,H,0, 177.0721.193.1320.275.1432  6-% o+ o+
HAbk 1 1.53 181.0709 181.070 7 C,H,,0, 163.062 7.119.0342.101.024 0  D-H & + o+ o+

RT3 B R i T RO T AR A AT R AL B
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Fig. 7

12-octadecadienoic acid

Ion chromatograms, MS/MS spectrum, and possible MS/MS fragmentation pattern of citric acid and 9-hydroxy-10,
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