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Study on monogalactosylmonoacylglycerol in marine algae (Sargassum fusiforme)
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Abstract: Objective To indentify monogalactosylmonoacylglycerol (MGMG) and analyze the chemical characteristics of sn-1 and
sn-2 type isomers in Marine TCM Sargassum fusiforme. Methods The MGMG compounds were isolated by multiple chromatography
methods and their structures were determined by spectroscopic methods such as NMR and HRESI-MS. The interconversion and
chromatography-mass spectrometry feature of MGMG positional isomers were analyzed through HPLC and HPLC-ESI-MS/MS.
Results Five MGMGs were isolated from Sargassum fusiforme, and the fatty acyl compositions were stearidonoyl, linolenoyl,
arachidoyl, linoleyl, and oleyl. The sn-1 and sn-2 type of MGMG were unstable. The interconversion tended to be sn-1 type rapidly, and
kept balanced content at 85:15. The relative retention time of sn-2 type was less than sn-1 type on C;g reverse phase chromatography.
The abundant fragment ions of MS/MS were significantly differences. The base peak was [M+Na—Gal]" (100%), and the peak
intensity of [M+Na—RCOOH]" was always more than 50% from sn-2 type while less than 20% from sn-1 type. Conclusion Five
MGMGs were isolated from brown algae for the first time. This was the first report about the interconversion and
chromatography-mass spectrometry feature of sn-1 and sn-2 type. It can use to determine the fatty acyl attachment in each MGMG.
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&1 LAY 1~7 K HR-ESI-MS HiE
Table 1 HR-ESI-MS data of compounds 1—7
MGMG MEFNal () (VNI ) WA TR BRdLsk
SME H5E SME A
1 535.2880 535.287 8 530.3329 530.3324 Cy7H4409 18:4
2 5352877 535.287 8 530.3333 530.3324 Cy7H4409 18:4
3 537.303 6 537.303 4 532.3490 532.348 0 Cy7Hy609 18:3
4 537.303 1 537.303 4 532.348 4 532.348 0 Cy7Hy609 18:3
5 563.3196 563.3191 558.364 4 558.363 7 Cy9Hy309 20: 4
6 539.318 7 539.3191 534.364 5 534.363 7 C,y7Hy309 18:2
7 541.3338 541.3347 536.379 8 536.379 3 Cy7Hs5009 18:1
=2 A1 5 "H-NMR #1 BC-NMR #14% (500/125 MHz, CD;0D)
Table 2 'H-NMR and “C-NMR spectral data of compound 1 (500/125 MHz, CD;0D)
el i o
sn-1 74 sn-2 sn-1 74 sn-2

1 66.6 (t) 61.7 (t) 4.16 (2H, brd, J=2.0 Hz) 3.74 (1H, m), 3.99 (1H, m)

2 69.6 (d) 74.7 (d) 3.99 (1H, m) 5.05 (1H, m)

3 71.9 (t) 68.8 (t) 3.66 (1H, dd, J=10.8, 4.5 Hz) 3.91 (1H, dd, J=10.8, 5.3 Hz)

3.91 (1H, dd, J=10.8, 5.3 Hz) 3.74 (1H, m)

Iy 105.3 (d) 105.3 (d) 423 (1H,d,J=7.2 Hz) 4.23 (1H,d,J=7.2 Hz)

2’ 72.5 (d) 72.4 (d) 3.51 (1H, m) 3.51 (1H, m)

3’ 74.9 (d) 74.8 (d) 3.51 (1H, m) 3.51 (1H, m)

4 70.3 (d) 70.3 (d) 3.83 (1H, brs) 3.83 (1H, brs)

5! 76.8 (d) 76.8 (d) 3.51 (1H, m) 3.51 (1H, m)

6’ 62.5 () 62.5 (t) 3.74 (2H, m) 3.74 (2H, m)
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Fig.3 HPLC analysis of 1 (A) and 2 (B) at different time
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#3 1A% 1~7 # HPLC-ESI-MS/MS #(#E
Table 3 HPLC-ESI-MS/MS analysis of compounds 1—7

.- Y o HPLC MS MS/MS o

S ks fp/min  FAXTIEEIF/% (M+Na]) [M-+Na—Gal]” [M-+Na—RCOOH]" FElt MGMG %
1 I 8.4 15.4 535 373 259 100 : 50 sn-2
II 9.2 84.6 535 373 259 100 : 9 sn-1
2 I 8.4 153 535 373 259 100 : 53 sn-2
II 9.2 84.7 535 373 259 100 : 10 sn-1
3 I 10.7 15.6 537 375 259 100 : 63 sn-2
I 11.9 84.4 537 375 259 100 : 12 sn-1
4 I 10.7 14.7 537 375 259 100 : 57 sn-2
II 11.9 853 537 375 259 100 : 13 sn-1
5 I 14.1 143 563 401 259 100 : 53 sn-2
II 15.7 85.7 563 401 259 100 : 11 sn-1
6 I 143 15.7 539 377 259 100 : 83 sn-2
I 16.1 843 539 377 259 100 : 13 sn-1
7 I 20.7 14.4 541 379 259 100 : 99 sn-2
I 23.5 85.6 541 379 259 100 : 17 sn-1

3.3 MGMG 2 i E FHIE sn-1 5 sn-2 BIFI 4R
BRiE4FE
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