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L. , .
: 2 m/z 100~1 500,
5000 mL (20+2) 0.3s. ,
: : 400L-h". 120 ,
6.0kV, 35~65kV. MSE
, 4000~4 800 r-min™' 3.0kV;
10 min, . 3 ,
Bligh-Dyer ¥ , , 35~80 kV. \% , mlz
0.22 um ( Millipore ) 1000 10 000.
UPLC-Q-TOF MS , 0.5ng-uL"
50 pg'mL”  2,6-Di-tert-butyl-4- methylphenol(BHT). , milz
1 6 556.277 1;
1.5
SKSPXS0711  Skeletonema NMBguh004-1 UPLC-Q-TOF MS
(Bacillariophyta) costatum , ,
SCXMBO2  Skeletonema NMBguh004-2
costatum BEH C18 ,  Masslynx 4.1
SKSPXS0807zjj Skeletonema NMBguh004-5 , ,
Skelestlz;).nema NMBguh004-6 p miz (
tropicum 5x107)
3011 Isochrysis  NMB;jih021-2 Massfragment ,
(Haptophyta) galbana LIPID MAPS  (http://www. lipidsmaps.
Coc002  Pleurochrysis NMBjih026-1
5p. org) HMDB (http://www.hmdb) METLINE
(http://www.metline. Scrpps.edu)
(MS/MS)
1.3
(HPLC) Waters Acquity
Ultra Performance LC™ : 2
( WATERS ), Waters Acquity UPLC™ pg-mL’ N-palmitoyl(d31)-D-erythro-sphingosine
BEH C18 (1.7 pm, 2.1 mmx100 mm) ( (C16 Cer)
WATERS ). 300 uL-min™', 3:7 ,
, 15 mmol 0.004
mmol )
. A ,
V(H,0): M( )=9:1, B 144 ): M ,
)=9:1, 10% B, 13 min
95%, 3.5 min; 2.5 min (nmol), 3
100%, 13 min; 1 min
12 min, 45 min. 40 2
4 5uL. 2.1 6
1.4 UPLC-Q-TOF MS
(Q-TOF Premier) m/z
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(a) 3011 (-162), 1~6 d18:4-n23:0 d19:4-n23:0 d18:4-n24:6 d18:3-n24:6 d19:4-n24:6 d19:3-n23:0;

(b) Cocoo2 (-162), 1~5 d19:3-n23:1 d19:3-n24:1 d19:3-n23:0 d19:3-n25:1 d19:3-n24:0;

(c) SKSPXS0711 (-176-162), 1~12 d18:3-n16:0 d18:2-n16:0 d18:1-n16:0 d18:3-n22:0 d18:3-n24:1
d18:2-n24:1 d18:2-n22:0 d18:3-n24:0 d18:1-n24:1 d18:1-n22:0 d18:2-n24:0 d18:1-n24:0;

(d) SCXMBO2 (-176-162), 1~15 d18:3-n16:0 d18:2-n16:0 d18:1-n16:0 d18:2-n22:1 d18:3-n23:0
d18:3-n24:0 d18:2-n22:0 d18:2-n24:1 d18:3-n24:0 d18:1-n24:1 d18:1-n22:0 d18:2-n24:0 d18:1-n24:0 d18:2-n26:0 d18:1-n26:0;
(e) SKSPXS0807zjj (-162-162-160), 1~14 d18:3-n16:0 d18:2-n16:0 d18:1-n16:0 d18:3-n24:1 d18:2-n24:1

d18:2-n24:2 d18:3-n24:0 d18:1-n24:1 d18:1-n22:0 d18:2-n24:0 d18:3-n26:0 d18:1-n24:0 d18:2-n26:0 d18:1-n26:0;

) (-162-162-160), 1~16 d18:1-n16:0 d18:3-n24:2 iso-d18:3-n24:2 d18:3-n24:1 d18:2-n24:1
d18:2-n24:2 d18:3-n24:0 iso-d18:2-n24:1 d18:1-n24:1 d18:1-n22:0 d18:2-n24:0 d18:2-n26:1 d18:3-n26:0 d18:1-n24:0 d18:2-n26:0
d18:1-n26:0.

2 6 3
C0c002 5 .3 (2.87+£0.28)  (2.80£0.28)
, (0.23+0.01) (5.370.69) nmol. SKSPXS0711
(1.97+0.14) (7.86+0.76) nmol. SKSP0807ZJ] 12 .3

14 )3 (8.42£0.25) (8.76+0.48) (50.10%
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2.30) nmol.
, 3

SCXMBO2 15
(6.09+£0.84) (7.94+0.50) (32.99+1.50)
nmol. 16 , 3

(0.87+
0.30) (2.95+0.15) (10.52+1.59)nmol. 3

SCXMBO2
H 15 H

; 7 nmol

0.23~8.42 nmol;
, 5.37~50.10 nmol.
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Biochemistry,

Study on Glycosphingolipid Content in 6 Marine Microalgae at
Different Cell Growth Phases

LI Yan-rong, XU J i-lin", YAN Xiao-jun, ZHOU Cheng-xu
( Key Laboratory of Applied Marine Biotechnology, Ministry of Education, Ningbo University, Ningbo 315211, China )

Abstract: The composition and content of glycosphingolipids are gauged for 6 marine microalgae at three
growth phases (exponential phase, and the onset of stationary phase and end of stationary phase) are analyzed by
measuring the ultra-high performance liquid chromatography-quadrupole time of flight tandem mass
spectrometry (UPLC-Q-TOF MS) using electron spraying ionization. The results show that the three types of
glycosphingolipid are detected in 6 marine microalgae, and the glycosphingolipids species in one microalgae
share the same polar head. As the culture proceeds from exponential phase to end of stationary phase, the total
content of glycosphingolipid in one microalgae increase over time and their levels go lower during the
logarithmic phase (ranged from 0.23 to 8.42 nmol'mg™ dry algae) but are mainly accumulated at the end of
stationary phase (ranged from 5.37 to 50.10 nm01~mg'1 dry algae). It is concluded that the glycosphingolipids
composition and content analysis can be used as a theoretical basis for the research of physiology and ecology of
marine microalgae, microalgae chemotaxonomy and red tide prevention and control.

Key words: marine microalgae; growth stage; glycosphingolipids; LC/MS



