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Supplementary Tables

Table S1: Distribution and 'H-NMR of the isolated aglycones among Halophila stipulaceae (Hs) and Thalassia hempiricii (Th)

Isolated aglycones Hs Th 'H-NMR (500 MHz in DMSO-ds, 8, ppm, J/Hz) References

Apigenin +++ ++ 12.91(1H, s, 5-OH), 7.91 (2H, d, J= 8.7 Hz, H-2',H-6"), 6.92 (2H, d, J= 8.7 Hz, H-3', H-5"), 6.72 [1]
(1H, s, H-3), 6.51 (1H, d, J=2.0 Hz, H-8), 6.2 (1H, d, J=2.0 Hz, H-6)

Genkwanin + t Co-PC [2]

Scutellarein - ++ Co-PC [3]

Isoscutellarein - +++ 13.01(1H, s, 5-OH), 7.89 (2H, d, J= 8.6 Hz, H-2',H-6"), 6.88 (2H, d, J= 8.7 Hz, H-3', H-5"), 6.76 [3]
(1H, s, H-3), 6.18 (1H, s, H-6)

Hispidulin - + Co-PC [4]

Cirsimaritin ++ + 13.01(1H, s, 5-OH), 8.01 (2H, d, J= 8.6 Hz, H-2" H-6"), 6.98 (2H, d, J= 8.7 Hz, H-3', H-5"), 6.85 [5]
(1H, s, H-8), 6.73 (1H, s, H-3), 3.83 (3H, s, 7-OCH3), 3.71 (3H, s, 6-OCH3)

Luteolin ++ ++ 12.98 (1H, s, 5-OH), 7.42 (2H, m, H-2’, H6"), 6.87 (1H, d, J= 8.5 Hz, H-5'), 6.65 (1H, s, H3), 6.43 [1]
(1H, d, J/=2.0Hz, H-8), 6.18 (1H, d, J=2.0Hz, H-6)

Chrysoeriol ++ + 12.96 (1H, s, 5-OH), 7.58 (2H, m, H-2’, H6"), 6.93 (1H, d, J= 8.4 Hz, H-5"), 6.75 (1H, s, H3), 6.53 [1]
(1H, d, J/=2.1Hz, H-8), 6.18 (1H, d, J=2.1Hz, H-6)

6-hydroxyl luteolin - 4+ 13.05 (1H, s, 5-OH), 10.33 (1H, s, 6-OH), 7.44 (2H, m, H-2', H6"), 6.98 (1H, d, J= 8.5 Hz, H-5"), [4]
6.58 (1H, s, H3), 6.43 (1H, d, s, H-8)

Pedalitin t + Co-PC [5]

+++; major, ++; strong, +, present, t; trace,-; absent, Co-PC; Comparative paper chromatography with authentic samples



Table S2: Compound assignment of Halophila stipulaceae (Hs) and Thalassia hempiricii (Th) extracts as revealed by UPLC-HRMS/MS

analysis
No. Rt Compound Compound Assignment [M-H] [M+CH:0:-H|]" [M+H]" MS? Molecular Hs Th References
class -ve +ve formula
(error in ppm)
1 5.8 Organic acid Malic acid® 133.0143 115 C4Hs0s5(0.3) N [6]
2 5.91 Organic acid Citric acid ® 191.0197 111 CsHzO7 (0.3) \ Marzouk et al.,
2018
3 7.7 Amino acid Tyrosine O-sulfate © 260.0234 180 CoH1NOgS \ \
163 (0.0)
146
119
7.95  Organic acid Succinic acid ¢ 117.0194 C4He04 (0.8) \ \ [7]
9.1 Aromatic Indoline © 120.0810 103 CgHoN (1.8) \ GNPS libraries
heterocyclic
organic
compound
6 9.16  Amino acid Phenylalanine © 166.0866 120 CoH;INO; (2.59) \ [8]
103
7 9.48 Fatty acid Aminooctanedioic acid ® 188.0930 173 CsHisNO4 (0.9) \ [9]
117
8 9.5 Benzoic acid Vanillic acid-O-glucoside ~ 329.0874 209 Ci4H1509 (0.3) v [10]
ester isomer ¢ 167
123
9 9.55 Aromatic Tetrahydroxyoctahydro- 188.0932 170 CsHisNO4 (0.9) \ Rajana et al,,
heterocyclic indolizine © 144 2018
organic 118
compound
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9.8

10.07

10.08

10.81

11.24

11.3

11.4

11.6

11.9
12.33

12.33

Benzaldehyde

Benzoic acid

Cinnamic acid

Benzoic acid

Amino acid

Aromatic
heterocyclic
organic
compound
Benzoic acid

Cinnamic acid
ester

Benzoic acid

Cinnamic acid

Cinnamic acid

Vanillin-O-glucoside ©

Syringic acid-O-glucoside °

Hydroxyphenyl-
sulfooxypropanoic acid °
(tichocarpol A) ¢

Vanillic acid-O-glucoside
isomer ©

Tryptophan ¢

Indole Acrylic acid ©

Methoxy benzoic acid -O-
sulphate *

O-Caffeoyl tartaric acid
(Caftaric acid) ¢

Protocatechuic acid ¢

Sinapic acid-O- glucoside ¢

Coumaric acid-O- glucoside ¢

(Isomer I)

313.0927

359.0982

261.0072

329.0875

230.9970

311.0439

153.0194
385.1138

325.0923

205.1033

188.0712

151
135
107

197
153
138
123

181
163
135

167
153

151
107

179
149
135

109

223
206
179
165

163
145
119

146

146

C14H1505 (0.8)

C15H20010 (04)

CoH1005S (0.82)

Ci14H1500 (1.1)

Ci1H12N202 (-
4.4)

C1HNO; (-3.3)
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Ci13H1209 (0.1)

C+He0s4 (0.6)
C17H2010 (0.5)

CisHis0s (1.7)
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12.49

12.51

12.57

12.81

12.9

13.03

13.15

13.41

13.48

13.25

133

Cinnamic acid

Aromatic
heterocyclic
organic
compound

Cinnamic acid

Cinnamic acid

Flavone

Cinnamic acid

Flavone
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Flavone

Benzoic acid

Cinnamic acid
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O-Caffeoyl O- hydroxyl

dimethoxy benzoyl tartaric
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Apigenin di-O- glucoside °
Hexahydroxy-mono-
methoxyflavanone-O-
glucoside f

Chrysoeriol -O- diglucoside °
Dimethoxy benzoic acid-O-

sulphate

Ferulic acid-O- glucoside °

327.1081 -

- 144.0811
327.1083

325.0932

- 459.1299
491.0829

- 595.1672
- 513.1254
- 625.1785
261.0075

355.1035

165
121

165
121

163
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119

329
311
179
149
135

181
137

193
175

117

283

433
271
351
333

463
301

Ci5H200s (0.6)

C1oHoN (-2.7)

Ci5H200s (0.6)

Ci5H1505 (0.9)

CxH2,010 (3.7)

C22H0013(0.9)

C7H30015(2.4)

C2oH24014 (3.04)

C23H3,016(3.51)

CoH1007 S (0.0)

Ci6H2009 (0.2)
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14.59
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6-Hydroxyl luteolin -O-
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(Isomer II) ©

295.0460

449.1090

258.9919

137.0244

463.0884

179.0351

295.0461

177.0193

609.1463

477.1404

438.2405

181.0502

611.1616

438.2401

161
135
163
119

287
269
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179
149

179
135

109

301

135

179

133

149
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315

292
204
147

163
135

303

292,
2041

Ci13H120g (0.1)

C21H22011 (0.4)

CoH;0-S (-0.2)

C7Hs03(0.6)
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C2sH31N304
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549.0313
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463.0878
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271

285

315
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di-O-hexoside (Isomer 1)
Sinapaldehyde ©

Hydroxy linolenoyl glycerol
-di-O-hexoside (Isomer II)f

313.0719

475.1245

641.3191

285.0405

207.0663

491.1281 447.1295
315.0868
477.1399

737.3597 -

737.3609 -

13

445
283
298
175
131

313
298

479
317
161

257
243
199
170
151
133

415
367
293
235
183

179
161

691
415
367
293
275
235
183

285

315

C»nH»010 (2 1)

C17H1406(0.2)

C3H401: (1.5)

C3,H50013 (04)

Ci5H1006(0.3)

C33H56015 (06)

C1H 1,04 (0.2)

C33H56015 (04)
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GNPS libraries

GNPS libraries

[61]

[62]
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105

106

107

108

109

110

111

112

24.9

24.95

25.09

25.38

25.6

25.7

26.29

26.92

Flavone

Glycerophospho
choline lipid

Acylglycerol

Flavone

Flavone

Acylglycerol

Flavone

Glycerophospho
choline lipid

Monohydroxytetramethoxy
flavone *

Hydroxy linoleoylglycero-
phosphocholine (Isomer I)f

Hydroxy linolenoyl glycerol
-di-O-hexoside (Isomer III) f

Monohydroxy trimethoxy
flavone °

Apigenin ¢

Dihydroxy linolenoyl
glycerol di-O-hexoside
(Isomer IT)®

Hispidulin ¢¢

Hydroxy-octadecadienoyl-
glycerophosphocholine ©

269.0453

299.0571

578.3089

737.3603

753.3548

580.3258

14

359.1135

329.1029

271.0605

518
293
275
223
183

415
367
293
275
235
179

227
151
117
707
415
397
309
291
235
183
119
285
284
255

520
295
224

344
315

314
286

153

C1oH 1507 (2.8)

CosHasNOsP
(0.3)

C33Hs6015 (1.1)

CisH1606 (3.4)

CisH100s (0.8)

C33Hs6016 (0.4)

Ci6H1106 (0.6)

C2Hs50NOsP
0.4)

[63]

[61]

[61]

[13]

[28]

[53]

GNPS Library
[28]

[61]
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114

115

116

117

118

119

120

121

27.51

27.81

27.89

28.0

28.2

28.32

28.49

28.95

31.03

Acylglycerol

Acylglycerol

Cinnamic acid

Fatty acid

Coumarin

Acylglycerol

Flavone

Fatty acid

Fatty acid

Hydroxy linolenoyl
glycerol-O-hexoside (Isomer

De

Hydroxy linolenoyl
glycerol-O-hexoside (Isomer
g

Coumaric acid ethyl ester ¢

Trihydoxy octadecenoic acid
(Isomer IT) ©

Dihydrodihydroxy-methyl-
isocoumarin ©

Dihydroxy linolenoyl
glycerol-O-hexoside (Isomer
1) ©

Chrysoeriol ®
Dihydroxy-tetradecanoic acid
€

Trihydoxy octadecenoic acid
(Isomer III) ¢

529.3013

191.0716

329.2333

545.2972

299.056

259.1916

329.2332

575.3080

15

195.0657

183

293
275
253
171

293
275
253
171

163
145
119

311
201

293
291
275
253

285
284
183

213
141

311
199

167
152
124

C27H46010 (0.0)

C27H16010 (1.0)

C1H 1,05 (1.0)

C18H3405 (0.0)

Ci1oH 1004 (3.1)

C27H46011 (0.8)

C16H1206 (0.16)

C14H2504 (-0.6)

CisH3405 (-0.1)

<
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[64]

[65]

GNPS library
[67]

[68]

[53]



122

123

124

125

126

127

128

31.15

31.16

31.86

32.59

329

33.6

33.75

Acylglycerol

Acylglycerol

Flavone

Flavone

Glycerophospha
te lipid

Glycerophospha
te lipid

Fatty acid

Octadecatrienoyl glycerol-O-
dihexoside*

Linolenoyl-glycerol
(Isomer I)©

Genkwanin (Apigenin 7-
methyl ether) >

Dihydroxy dimethoxy
flavone

Hydroxy-octadecatrienoyl
glycerophosphate (Isomer I) ©

Hydroxy-octadecatrienoyl
glycerophosphate_(Isomer IT)

Palmitic-oleic dimer
hexoside (Isomer I)©

721.3655

283.0608

313.0719

699.3811

475.2470

475.2468

16

353.2694

415
397
277
235
179
119

269
268

298
283
269
255
293
275
235
181
153
125

293
275
235
199
181
153
125

415
397
287
235
179
119

261

C34Hs3016 (0.4)

C21H3604 (2.4)

C16H 1,05 (1.35)

C17H1406(0.2)

C21H3507P (0.4)

C21H3507P (0.3)

C3He0O16 (0.7)

GNPS library
[69]

[70]

GNPS library
[50]

[71]

[64]

[64]

[69]



129

130

131

132

133

134

135

136

34.62

34.72

34.95

35.08

35.4

35.52

36.06

36.44

Glycerophospho
choline lipid

Fatty acid

Glycerophospha
te lipid

Glycerophospha

te lipid

Acylglycerol

Acylglycerol

Glycerophospha
te lipid

Glycerophospho
choline lipid

Octadecadienoyl-sn-glycero-
phosphocholine ©

Palmitic-oleic dimer
hexoside (Isomer II)

Linolenoyl glycerophosphate

Nonadecatrienoyl-
glycerophosphate ©

Linolenoyl-glycerol
(Isomer II) ©

Octadecatrienoyl glycerol-O-
hexoside ©

Hydroxy-octadecadienoyl
glycero-phosphate (Isomer I)

Hexadecanoyl-glycero-
phosphocholine=Palmitoyl-
glycerophosphocholine

699.3815

564.3308

459.2519

491.2411

559.3127

477.2624

540.3306

17

520.337

353.2694

496.3401

504
279
242
224
183

415
397
287
235
179
119

277
181
153

445
291
263
223
181
153

351
277
253
295
277
183
153

480
255
224
183

184

261

313
184

C26Hs50NO7P
0.2)

C32He0O16 (0.9)

C1H3506P (0.4)

CH3907P(0.4)

C21H3604 (2.6)

C1sHs3011(0.5)

C21H3704P (0.2)

C24Hs50NO-P
0.2)

2

GNPS library,
[53]

[64]

[64]

[70]

GNPS library

[64]
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137

138

139

140

141

142

143

36.54

36.68

36.74

37.05

37.46

38.29

38.91

Fatty acid

Glycerophospha
te lipid

Fatty acid

Fatty acid

Glycerophospha
te lipid

Lysophosphatid
ylglycerols
(Acyl-glycero-
phosphoglycerol
lipids)

Fatty acid

Hydroxy-octadecatrienoic
acid (Isomer I) ®

Hydroxy-octadecadienoyl
glycero-phosphate (Isomer
e

Hydroxy-octadecatrienoic
acid (Isomer IT) ®

Hydroxy-octadecatrienoic
acid (Isomer IIT)®

Hydroxy-octadecadienoyl
glycero-phosphate (Isomer
1) ©

Heptadecadienoyl-glycero-
phosphoglycerol (Isomer I)©

293.2123

293.2143

293.2119

493.2576

Hydroxyoctadecadienoic acid® 295.2280

(Dimorphecolic acid)

477.2630

477.2620

18

275
223
183
171
155

295
277
195
181
153

275
223
183
171
155

275
223
205
195
295
277
199
181
153

363
293
245
181
153

279
277
259
195
183
171

Ci1sH3005 (0.1)

Co1H3704P (1.5)

CisH3003 (1.3)

CisH3003 (0.2)

C21H3704P (0.4)

Ca3Ha300P (0.9)

Ci5H3,03(-0.4)

[72, 73]

[72]

[72]

[64]

GNPS library
[53]



144

3931 Lysophosphatid  Heptadecadienoyl-glycero- 493.2576
ylglycerols phosphoglycerol (Isomer II) ©
(Acyl-glycero-
phosphoglycerol
lipids)

155

293
245
181
153

Ca3Ha300P (0.9)

\/

\/

[64]

2 Flavonoid aglycones isolated in the present study

> Compounds previously isolated from Hs

¢ Compounds previously isolated from 7%

4 Compounds previously reported in other seagrasses

¢ Compounds detected for the first time from the studied species

f Compounds not previously reported in nature

19



Table S3: Results of enzymes inhibition assays of Hs and Th extracts

o-amylase inhibition assay

p- glucosidase inhibition assay

pancreatic lipase inhibition assay

% of inhibition at 600 pg/ml  1Cso (ng/ml) % of inhibition at 300 pg/ml  ICso (ug/ml) % of inhibition at 100 pg/ml  ICso (ng/ml)
Hs extract 87.5+5.9 250.62+82 48+45 380 +3.5 94.7+6.1 23.05+3.5
Thextract 92.9+ 6.8 23028 +8.5  52.5+48 332.5+3.4 948+54 23.743.2
Acarbose  91.1 +7.2 230.85+2.45 62.1 +7.2 250.76 + 1.23 28.96 + 6.4
Orlistat 92+6.4 28.96 + 6.4
Table S4: Summary of the biomarkers in different study groups of diabetic rats
D G Th 100 Th 200 Hs 100 Hs 200
Glucose (mg/dl) 379.8 £30.5 88.0+6.4 196.7 + 10.3304de 181.7 + 10.33b<f 119.3 + 3.12bef 101.0 + 3.0%bde
Insulin (mIU/ml) 13+02 52+0.6 1.8+ 0.18be 1.9 + 0.200f 6.0 + 0.23b<f 6.7 + 0.33bde
GLUT2 25+04 264+24 6.9 + 0.8abde 11.7 £ 0.92bef 14.5 £ 1.0%bef 22.6 + 1.0a0de
(ng/g tissue)
a,b,d,e ab,c,f ab,c.f ab,d,e
NO (umol/l) 2.9+0.2 51.0+5.3 8.1+0.5 8.9+04 26.7+22 36.6+2.3
MDA 252+15 25+03 12.3 + 0.42bde 9.8+ 1.1abef 4.0 + 0.2000f 3.4+ 0.28bde
(ng/g tissue)
Total Cholesterol (mg/dl) 1258+ 7.0 350+ 1.8 83.0 + 3.88bde 72.8 + 5.50bef 39.2 + ].20bef 37.3 + 1.08bde
HDL-Cholesterol (mg/dl) 19.5+ 1.4 36.0+0.9 22.8 4 0.80de 23.3 4 0.8bf 3124 1.28bef 33.0 + 0.9%bde
Triglycerides (mg/dl) 137.7+73 373+1.9 89.3 + 3.1abde 85.7 + 3.38bef 45.5 +2.9nbef 39.0 + 0.9»bde

D: Diabetic control, G: Glibenclamide 6.5 mg kg''/day, Th100: Th 100 mg kg''/day, Th 200: Th 200 mg kg''/day, Hs 100: Hs100 mg kg'/day, Hs 200: Hs 200 mg kg'day.

Results are expressed as mean + SD

a: Significant difference from diabetic control, b: Significant difference from glibenclamide group, c: Significant difference from 7% 100 mg kg! / day group, d: Significant

difference from Th 200 mg kg! / day group, e: Significant difference from Hs 100 mg kg™ / day, f: Significant difference from Hs 200 mg kg™ / day.
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Supplementary Figures

Fig. S1. HPLC profile of the Halophila stipulaceae (Hs) extract detected at wavelengths 210,
250, 285, 375 nm.
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Fig. S2. HPLC profile of Thalassia hempiricii (Th) extract detected at wavelengths 210, 250,
285, 375 nm.
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Fig. S3. The base peak chromatograms (BPC) of Halophila stipulaceae extract (blue) and
Thalassia hempiricii extract (yellow) in the negative ionization mode.
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Fig. S4. The base peak chromatograms (BPC) of Halophila stipulaceae extract (blue) and
Thalassia hempiricii extract (yellow) in the positive ionization mode.
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Fig. SS. Enlarged positive molecular network created using MS/MS data (positive mode)
from Halophila stipulaceae (Hs) (purple nodes) and Thalassia hempiricii (Th) (yellow
nodes). The network is displayed as a pie chart to reflect the relative abundance of each ion in

both extracts. Black color corresponds to the solvent used as a blank.
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Fig. S6. Proposed fragmentation scheme and MS? spectrum of methoxy benzoic acid -O-

sulphate, 16.

Intens. { 3 Thalassia_Neg_1.d: V52(230.9867), 25.3eV, 11.4min #870
151.paoo 5
/O‘S“~ O=¢’
=c’ 6 =0 c o
— —
(o]
6000
/O /O /
CgH706S" CgH703 C7H70
m/z 231.00 m/z 151,04 m/z 107,05
79.9574
4000
———— €0,-0.22mDa
2000
£07:0500 230.8974
*
0 d y p ) | ; J . ;
100 120 140 160 180 200 220 240 miz

Fig. S7. Proposed fragmentation scheme and MS? spectrum of dimethoxy benzoic acid-O-

sulphate, 30.
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Fig. S8. Proposed fragmentation scheme and MS? spectrum of O-caffeoyl O-
hydroxyldimethoxybenzoy] tartaric acid, 26.
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Fig. S9. Proposed fragmentation scheme and MS? spectrum of

methoxypentahydroxyflavanone-O- hexoside, 28.
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Fig. S10. Proposed fragmentation scheme and MS? spectra of acetylated rebaudioside, 96

(Upper) vs. its non-acetylated ascendant, rebaudioside; 72 (Bottom)
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Fig. S11. EIC of syphonoside, 53 in both extracts (Upper:

Hs; Bottom: Th)
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Fig. S12. Proposed fragmentation scheme and MS? spectrum of syphonoside, 53 in both extracts

o

OH o>k
O ° OH 0.0 oH oy
HO © OH © OH
— OH
HO o (o) o »
o
HO o) © HO o HO
OH X -
X o AN o e}
o Yo oo o "o

Chemical Formula: CogH390g
Exact Mass: 479.27

Chemical Formula: C3gHs7017° Chemical Formula: Ca4H4013"

m/z 785.36 m/z 665.32
Intens P 1- Halophila_Neg_1.d: -MS2(831.3660), 41.6eV, 16.5min #1293
x1 479.2654
3]
1-
2] 785.3602
1,
623.3071
14 1- 581.2975
1- 521.2761 1-
1-
161.0457 1- 1
[ 2450664 3172121 l 683.3278
1250248 | | T 111 3592230 i [ |
x’lg ]
[ T I I ] { TT Yr I'I T ‘[ r [ f I r [ 4 r L4
767.3503
0.0 1 203.0568 3172128 359.2246 4 725'1%394 1
125.0247 1. 2950689 1 61'12_556
0.5 161.0461 1- 827.3714
1- 665.13186 -
1.0 ’
157
521.2761 Halophila_Neg_1.d: -MS2(873.3774), 42.5eV, 19.1min #1478
2.0 T T T T 1- T T T T
100 200 300 400 500 600 700 800 900 m/z

Results and Discussion

Compounds annotation

Lipids

Despite an early comparative study of 7 seagrasses (including 7h and other Halophila
species) described the occurrence of 30 saturated and unsaturated fatty acids with Ci2-Cso
chain length [74], no detailed reports ever since discussed the lipid profile of these two
marine seagrasses. Comprehensively, cluster A in the negative MN (Fig. 1) unearthed a
fertile lipid family with an array of different classes not previously described in these two
genera.

Fatty acids
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Eleven fatty acids were deconvoluted according to their molecular formula, fragmentation
pattern, and the literature data reported by [53, 61, 69]. The negative MN via the GNPS2
platform allowed for the discrimination of the isomeric fatty acids besides proposing some
hits from NIST as a rich lipid spectral library which were manually verified (Supplementary
Table S2). For instance, two glycosylated fatty acid dimers, seen at Rt 33.75 & 34.72 min,
were characterized as isomers of palmitic-oleic dimer hexoside; 128 & 130 (m/z 699.3811
[M-H], C32He0O16). Not only were glycosylated fatty acid deciphered but also hydroxylated
fatty acids including dihydroxy-tetradecanoic acids; 120 (m/z 259.1916 [M-H]", Ci4H25804),
isomers of trihydroxy octadecenoic acid; 87, 117 & 122 (m/z 721.3655 [M-H]", C34Hss0156),
and hydroxy-octadecatrienoic acid; 137, 139 & 140 (m/z 293.2123 [M-H]", CisH3003) were
tethered. Moreover, aminooctanedioic acid; 7 (m/z 188.0930 [M-H], CsHisNOa4) was also
characterized.

3.3.3.2. Acylglycerols (Glycerides)

Acylglycerols shaped the second class belonging to the lipids family, where the fatty acid
moiety is esterified with glycerol through one of its hydroxyl groups. Thirteen acylglycerols
were detected in the present study chiefly as mono-glycerides (Supplementary Table S2).
Annotated mono-glycerides included isomers of linolenoyl-glycerol; 123 & 133(m/z
353.2694 [M+H]", C21H3604). While mono glycosylated acylglycerols were detected at 90
(m/z 591.3027 [M+CH202-H], C27H46011) & 118 (m/z 545.2972 [M-H], C27H46011),
annotated as dihydroxy linolenoyl glycerol O-hexoside. Besides, hydroxy linolenoyl glycerol
O- hexoside at 113 & 114 (m/z 575.3080 [M +CH202-H]", C27H46010), and octadecatrienoyl
glycerol O- hexoside 134 (m/z 559.3127 [M +CH202-H]", C28H43011).

Likewise, acylglycerols di-O- hexosides were described as dihydroxy linolenoyl glycerol di-
O-hexoside; 77 & 110 (m/z 753.3548 [M +CH:202-H], Cs3Hs6O16), hydroxy linolenoyl

glycerol di-O- hexoside; 102, 104 & 107 (m/z 737.3597 [M +CH202-H]", C33Hs6015), and

28



octadecatrienoyl glycerol di-O- hexoside; 122 (m/z 721.3655 [M -H], Cs34HssOue).
Monogalactosyldiacylglyceride and digalactosyl- diacylglycerol were noticed previously in
the seagrasses of Japan [75].

Phospholipids

Within the same lipidomic space, phosphorylated lipids were also recognized in the form of
phosphocholines, glycerophosphates, and lysophosphatidylglycerols agreeing with [75] who
highlighted the presence of such chemistries in the seagrasses. Interestingly, phospholipids
were recounted to play a role in thermo-adpatation of the marine seagrass, Zostera marina
[76].

Phosphocholines

Phosphocholines are phospholipids esterified with a choline moiety and are the structural
elements of the biological membranes. The detected phosphocholine lipids were
characterized by the molecular formula of NO7P, and NOsP heteroatom composition
dependable of a phospholipid structure in which only one of the sn-1/sn-2 positions of the
glycerol moiety is acylated with fatty acid and the nitrogenated head group corresponds to
choline [53].

Detected phosphocholines were marked by their molecular anions [M+CH202-H]™ as formic
acid adducts aligning with the previous findings by [64], and yielding a main product ion [M-
15]7, conferring to the characteristic performance of phosphocholine lipid. Additionally, the
detection of a product ion at m/z 183 correlates to the phosphocholine unit, which suggests
these compounds to be lyso-phosphatidylcholine (Supplementary Table S2). Accordingly,
detected phospholipids were annotated as octadecadienoyl-sn-glycerophosphocholine; 129
(m/z 564.3308 [M+CH202-H]", C26Hs0NO7P), hydroxylinoleoyl glycerophosphocholine; 106

(m/z 578.3089 [M+CH20:2-HJ, C26H4sNOsP), hydroxyl octadecadienoyl
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glycerophosphocholine; 112 (m/z 580.3258 [M+CH202-H]", C26Hs0NOsP), and hexadecanoyl
glycerophosphocholine; 136 (m/z 540.3306 [M+CH202-H]", C24Hs50NO7P).

Glycerophosphate lipids

Furthermore, another phospholipid class was encountered as glycerophosphate lipids which
were distinguished by the neural loss of a dehydrated phosphoglycerol unit (-136 Da), and
supported by the presence of the product ion at m/z 153 (Supplementary Table S2). This to
include, isomers of hydroxy-octadecatrienoyl glycerophosphate; 126 & 127 (m/z 475.2470
[M+CH202-H]", C21H3507P), and hydroxyoctadecadienoyl glycerophosphate; (m/z 477.2624
[M+CH202-HJ", C21H3707P) 136, 138 & 141. Analogously, linolenoyl and nonadecatrienoyl
derivatives of glycerophosphate were detected at 133 (m/z 459.2519 [M+CH20:-HJ,
C21H3506P) & 132 (m/z 491.2411[M+CH20:2-H]", C22H3907P), correspondingly.
Lysophosphatidylglycerols (Acyl-glycero-phosphoglycerol lipids)

In addition to the phospholipids and acylphospholipids, lysophosphatidylglycerols were the
last defined class of lipids as glycero-phosphoglycerol in which the glycerol moiety is
attached to a phosphate group linked to a fatty acid acylglycerol. The detected
lysophosphatidylglycerols were exemplified by 2 isomers of heptadecadienoyl—
glycerophosphoglycerol; 142 & 144 (m/z 493.2576 [M -H]", C23H4309P) as confirmed by
product ions at m/z 153 and 245 corresponding to mono-dehydrated glycero-phosphate and
glycerophosphoglycerol, respectively (Supplementary Table S2).

3.3.6. Miscellaneous

Two coumarins were assigned as dihydrodihydroxy-methyl-isocoumarin; 41 (m/z 177.0193
[M-H] , CoHsO4) in Th and esculetin (6,7-dihydroxycoumarin); 117 (m/z 195.0657 [M+H]",
Ci0H1004) in Hs. Differently, a characteristic lignan was attained in Hs as a scattered node,

65 (m/z 889.1082 [M+H]", C43H36021) with its MS? agreeing with that of trilobatin E [46].
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