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(A) MM1-Sargassum sp.

(B) MM2-Padina sp.
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(C) MM3-Turbinaria ornata

(D) MM4-Enhalus acoroides
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Supplementary Figure S1. Representative Sanger sequencing chromatograms of partial
chloroplast 23S rRNA amplicons from MM1-MM4.
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Supplementary Figure S2. Base peak chromatograms (BPCs) of pooled extracts from MM1-
MM4, generated from the low-energy TOF-MS acquisition function of the UPLC-ESI-QTOF-MSE

analysis in negative-ion mode. The y-axis represents base peak intensity (BPI, counts).

Supplementary Text S1: The sequences are presented in the 5-3’ direction. Each sequence was

generated from one representative specimen and trimmed after chromatogram quality assessment.

MML1 | Sargassum sp. | partial chloroplast 23S rRNA | 369 bp

TGGTTTCGGGTTTTATTTGCGCAGCATAGGTGGGAGGCTGGGACATTAATCTTACGGGAT
TAATCGAGCTGTCAGTGAGATACCACTCTTATAAAACTAGAACTCTAACCTTGTATCGTTA
GCCGATCAGGGAACAGTTTCAGGCGGGCAGTTTGACTGGGGCGGTCGCCTCCTAAAAG
GTAACGGAGGCGTACAAAGGTTTCCTCAGATCGGTCAGAAATCGATCGAAGAGTGTAAA
GGCAAAAGGAAGCTTGACTGTGAGACTTACAAGTCGAACAGAGACGAAAGTCGGTCTT
AGTGATCTGGCGATATTGAGTGGAAAAGTCGTCACTCAACGGATAAAAGTTACTCTAGG
GATAACAGGCTGAA

MM2 | Padina sp. | partial chloroplast 23S rRNA | 351 bp



TGCGCAGGATAGGTGGGAGACTACGATATTTACTTTTCGGGGTAAATTGAGTCATCAGTG
AGATACCACTCTGATAAAACTAAAATTCTAACCTTGTACTGTTAGCCAGTCAGGGGACAG
TTTCAGGCGGGCAGTTTGACTGGGGCGGTCGCCTCCTAAAAGGTAACGGAGGCGTACA
AAGGTTTTCTCAGGTCGGTCAGAAATCGATCGAAGAGTGTAAAGGCATAAGAAAGCTTG
ACTGTGAGACTTACAAGTCGAACAGAGACGAAAGTCGGTCTTAGTGATCTGGCGATATT
GAGTGGAAAAGTCGTCACTTAACGGATAAAAGTTACTCTAGGGATAACCAGGCTG

MM3 | Turbinaria ornata | partial chloroplast 23S rRNA | 368 bp

TGGTTTCGGGTTTTATTTGCGCAGCATAGGTGGGAGGCTGGGACGTTAATCTCACGGGAT
TAATTGAGCCATCAGTGAGATACCACTCTTATAAAACTAGAATTCTAACCTTGTATCGTTA
GCCGATCAGGGAACAGTTTCAGGCGGGCAGTTTGACTGGGGCGGTCGCCTCCTAAAAG
GTAACGGAGGCGTACAAAGGTTTCCTCAGATCGGTCAGAAATCGATCGAAGAGTGTAAA
GGCAAAAGGAAGCTTGACTGCGAGACTTACAAGTCGAACAGAGACGAAAGTCGGTCTT
AGTGATCTGGCGATATTGAGTGGAAAAGTCGTCACTCAACGGATAAAAGTTACTCTAGG
GATAACAGGCTGA

MM4 | Enhalus acoroides | partial chloroplast 23S rRNA | 371 bp

TTGGCTTTGAGCCGTTCCTGCGCAGCTTAGGTGGAAGGCGAAGAAGGCCTCCTTCCGGG
GAGGCCCGAGCCATCAGTGAGATACCACTCTGGAAGAGCTAGAATTCTAACCTTGTGCC
AGGACCTACGGGCCAAGGGACAGTCTCAGGTACATAGTTTCTATGGGGCGTAGGCCTCC
CAAAAGGTAACGGAGGCGTGCAAAGGTTTCCTCGGGTCGGACGGAAATTGGCCCTCGA
GTGCAAAGGCAGAAGGGAGCTTGACTGCAAGACCCACCCGTCGAGCAGGGACGAAAG
TCGGTCTTAGTGACCCGACGGTGCCGAGTGGAAGGGCCGTCGATCAACGGATAAAAGTT
ACTCTAGGGATAACAGGCTG



Supplementary Table S1. Tentatively assigned molecular features detected by UPLC-ESI-QTOF-MSE in pooled extracts from four marine

macrophytes.
Taxonomic name . . Mass  Mass
Sample ) Software-generated Conservative reported  Retention Observed Molecular Peak
used in ] . ) ) Adduct(s) error  error
code ) annotation assignment time (min) m/z formula response
manuscript (mbDa) (ppm)
MM1  Sargassum sp. (E)-Labda-8(17),12- C20H3002 labdane- 19.31 301.2179 -H C20H3002 0.6 2.1 192,484
diene-15,16-dial related feature
MM1  Sargassum sp. 6-Octadecenoic acid C18:1 fatty-acid-related 20.49 281.2493 -H, +HCOO C18H3402 0.7 25 346,885
feature
MM1  Sargassum sp. Arachidonic acid C20:4 fatty-acid-related 19.84 303.2337 -H C20H3202 0.8 2.5 337,127
feature
MM1  Sargassum sp. ent-16a,17-Hydroxy- C20H3203 oxygenated 17.12 365.2338 +HCOO, -H C20H3203 0.5 1.3 6,238
19-kauranoic acid diterpenoid-related
feature
MM1  Sargassum sp. Mannitol C6H1406 sugar-alcohol- 1.16 181.0723 -H, +HCOO C6H1406 0.6 3.2 5,095
related feature
MM1  Sargassum sp. Periplogenin C23H3405 steroid- 17.27 435.2390 +HCOO C23H3405 0.1 0.3 13,591
related feature
MM1  Sargassum sp. Spathulenol C15H240 15.36 265.1806 +HCOO C15H240 -0.4 -14 3,790
sesquiterpenoid-related
feature
MM2  Padina sp. (E)-Labda-8(17),12- C20H3002 labdane- 19.65 301.2180 -H C20H3002 0.7 2.2 104,415
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Peak response represents relative instrument signal intensity and should not be interpreted as absolute concentration. Software-generated annotations

are retained for traceability, whereas selected features were conservatively reported at the molecular-formula or chemical-class level because specific

isomeric or stereochemical identities could not be confirmed. All annotations are reported at MSI Level 3; the UNIFI terms “Identified” and

“Confirmed” are software workflow labels rather than standard-confirmed identifications. T Low-response molecular feature; tentative assignment

requiring confirmation by replicated targeted analysis.



Supplementary Table S2. Species-level mean values used as the input matrix for principal component analysis (PCA).

Moisture Crude n-Hexane- Total ash Total polyphenol Total flavonoid ~ Total chlorophyll Total carotenoid
Sample . protein extractable lipid .
(%FW) (%DW) (% DW) (% DW) (mg GAE/gDW)  (mg CE/g DW) (mg/g DW) (mg/g DW)
Sargassum sp. 92.12 23.22 1.2 20.77 14.55 6.52 1.07 0.65
Padina sp. 90.29 22.19 0.69 22.84 18.48 11.21 331 0.31
Turbinaria ornata 88.77 18.94 1.64 20.67 13.04 5.94 2.38 0.74
Enhalus acoroides 86.22 14.45 131 20.57 2.56 1.05 0.9 0.21




