31 6 Vol 31, No 6
2009 11 ACTA OCEANOLOGICA SINICA November 2009

PRIEZ, RS, FANET B KB

(1 , 315211)

o MR B AR B - W RAT- AT R E & BT (UPLC- Q- TOF- MS) X 8 it iig 2k
BN EEXCEBERENS TENPARBITT R ELQNT SREXWA BHEREEF MGDG
B8 A, b A A IR EAE B 40% ~ T0% 24, SQDG HRE 10% ~ 40% , T PG 7 4% ~ 20%
Z 8, DGDG & 5%~ 20%; R, Zfe k4 T8 22 £ 0. 14~ 99. 79 nmol/ mg T # Z 8], 1 Cie:3/
Cie:3— MGDG, C:5/Cie:3— MGDG, Cao:5/ Cie.2— DGDG, C20.5/ Cie.1 — DGDG, Cie:1/ Cie:1— DGDG,
Cis:0/ Cia:0— SQDG, Ciso/ Ciso— SQDG, Ciscoie1— SQDG, Ciaof Cie:s — SQDG F2 Cis:i/ Cis1 — PG
ERENTESMEFEENE KRBT HE o, 5o FEWE W M 85 57 TR E,
WHEEEI MGDG 5§ DGDG 8 sn— 2 i YRS TR 230 4 Cie TR, 7T 1EHT 238 14 28 (U0 7% 5 A8 432
RE R Z# R A K, T Cie BR 1 Cis B 75 SQDG #1 PG HY sn— 2 I _E344& 44, FH#H W SQDG 2 PG
FERZA AL AN 6 %87

DG FEREE, O AR, B E R e - TR AT AT BB & Bk

:P736. 4 : A :0253-4193( 2009) 06-0110-09
1 - (GC- MS)
[8-9]
. (TLC)
9 ( 2
) ; GCMS
(MGDG) (DGDG) tol
(SQDG) ((PG). S
(PC)[I] _ _
, (23 (UPLC- Q- TOF- MS), 8
[4]
[5-7] 2
, 21
ACQUITY ,
, ACQUITY ; Q— TOF Premier
: 2009-03-27; : 2009 0824
(IRT 0734) ; (Y506131); (2007BA D43B09)
(1983—), , s , E-mail: deyingchen0913@ gm ail. com

* : (1967—), , s s E-mail: xiaojunyan @ hotmail. com



111

( WATERS
); ACQUITY UPLC BEH Cis (50 mm x
2 1 mm, 1. 7 Pm) ( WATERS ); Massl-
ynx 4. 1 ( WATERS );
( MILLIPORE ); CASY- TT
( CASY )
(MGDG, 50 mg/5mL )
(DGDG, 50 mg/ SmL )
(SQDG, 25 mg/ 5mL )
(TLC, Lipid Products ) 2, 6-
Di- tert — butyl — 4 — methylphenol ( BHT )
(>99 9% ) ( SIGMA -
ALDRICH ) ( TE-
DIA )
22
8 (D

. (28 0.45Hm

? (100 mg/dm’ KNOs, 10 mg/dm’
KH2PO4, 20 mg/dm’Na2SiOs, Q 25 mg/dm’ Mn-
SO« H20, 2 50 mg/ dm’FeSO4 7H20, 10 mg/ dm’
EDTA- Naz,6 Hg /dm’VBi, Q 05 Ug /dm’ VBi2)

2 500 mL (20%2) C

23
Bligh— Dyer (3] s
, LC- MS
50 Hg/ecm’ BHT
24 LC-MS
5 BL, 95:5 /
(vsv) (A) 95:5 / (V/V)(B),
0. 3mL/min, 1: 4
SQbG PG, Q1% ;
MGDG DGDG 0 001 mmol/
dm’ : 10 min B
50% 92%, 9min, 1 min 100% ,
5 min, 1 min 50% 5 min
: (ESI)
100 C, 250 C,
400 L/h, 0 m/z
100- 1200 TOF \Y
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25
3
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,MGDG m/z 243 s
DGDG m/ z 405 ;
,SQDG m/ z 225 , PG
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,sn— 2/ sn— 1 ( 40% ~ 70% ),
: , , (20~ SQDG PG ,SQDG  10%
45V),PG , sn— 2 40%  ,PG 4%~ 20% ,DGDG
sn— 1 (5%~ 20% )
; (59% M GDG,
( 2-5) 17% DGDG, 16% SQDG 8% PG)'"™,
Shui G H ,
116] , Sommer U )
LC- MS 201
[17] , ,
MGDG, DGDG,SQDG PG 8 ,
( 2-5) Van M ooy
32 SQDG PG ,
:50% ,
MGDG 30% DGDG,SQDG PG SQDG/PG ,
5% ,12% PC( , SQDG/ PG 2~
)L , MGDG 130 '
1 8
MGDG(%) DGDG (%) SQDG( %) PG(%)
ATOC Rhizosoleni sp 56 57 10 93 28 67 383
ATOX Skeletonema sp 44 76 13 15 33 80 8 29
COS2 Coscinodiscus sp 54 40 563 26 02 13 95
HGNJ2 47. 35 19 40 24 30 8 95
NSP1 Nitzscnia sp 43 72 4 28 30 63 21 37
SKSPXS0711 Skeletonema sp 71 24 14 21 10 85 370
SCXMBO2 Skeletonema costatum 49 02 370 39 41 7 87
GSP Step hanodiscus sp 70 99 6 53 18 44 4 04
33 Cus0/ Cie:3 , PG Cis:1/ Cis:
8 ( 2-5), 4 PG SQDG
MGDG \ ., MGDG
0 68~ 99 79 nmol/ mg , DGDG Q 29~ 15 21 mol/ MGDG

mg ,5Q0DG 0 14~ 57 .24 nmol/ mg
,PG (031~ 14 72 nmol/ mg
’ : 8
MGDG Cie3/Cies(sn— 1  /sn— 2
) ) Ca0:5/Cie:3 ,DGDG

C20:5/ Ci6:2, C20:5/ Ci6:1 Cie:1/ Cie
Cis:0/ Cia:0, Cia:0/ Cie:0

, SQDG
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Cico, Cie:1, Ci6:2, Cie:3, Co:s MGDG ~ DGDG SQDG PG ,
, ( 4 5)
isn— 2 s
Cis s Cis ) E. fas
sn— 1 Cis0, Cw:0, Cis1 SQDG ciculatus ,MG-
, Cis:1, Cl16: 1 PG , DG DGDG  sn— 2 Cis
sn—1  sn—2 SQDG PG sn—2 Cie ,
R Cs Cis s E. f asciculatus MGDG DGDG
, €20:5, , SQDG PG
Cie:3, Lol
, , MGDG  DGDG
[24 ,
2 )
DAG
, sn— 2 Mongrand S R
16 , )
, PG 2el .
, PG
; , , PG
DAG , ( 95, ,
MGDG,DGDG  SQDG , PG
sn— 2 )
18 [25- 27] PG
, MGDG DGDG , ,
sn— 2 cie ( 2, 3),
2 8 MGDG (nmoVl/ mg )
[M+ Na]* m/z sn— 1/sn— 2 ATOC ATOX COS2 HGNJ2 NSP1 SKSPXS0711  SCXMBO2 GSP
719 49 14: 0/ 16: 3 13 36 25 58
721 54 14: 0/ 16: 2 279
723 55 14: 0/ 16: 1 5 56 522
725 54 14:0/16: 0 1 03
739 46 16:3/16: 4 L 56 24 46
739 48 16:4/16:3 2 72 1 51
741 48 16:3/16: 3 8 13 10 3 19 91 4 38 3 96 23 37 4 66 20 29
743 46 16:2/16: 3 5 45 4 19 392 7. 47 8 67
743 53 16: 1/16: 4 33 17
745 48 16: 1/16: 3 4 69 5.7 4 79 57. 65 33 92
745 54 16:2/16: 2 13 62 4 54 14 33
745 54 16: 0/ 16: 4 6 55
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[M+ Na]* m/z sn— 1/sn— 2 ATOC AT OX COS2 HGNJ2 NSPI SKSPXS0711  SCXMBO2 GSP
747. 53 16: 1/16:2 314 11. 52 33 55
747. 53 16: 0/ 16: 3 89 2 48 8 04
747. 55 16:3/16: 0 16 69 6 14
747. 56 16: 1/16:2 4 23 19 83
749 51 16: 1/ 16: 1 19 27 18 02 3 87 2 47 9. 41
749 56 16:2/16: 0 33 28 6. 32
749 57 16: 0/ 16: 2 6 24
749 57 16:2/16: 0 322 55
751 6 16: 0/ 16: 1 32.92 8 01 5 38 99 79
753 6 16: 0/ 16: 0 4. 69
765 51 18:4/16: 4 2 39 9 38
767. 53 18:3/16: 4 2 32
767. 53 18:4/16:3 2 95
769 54 18:3/16:3 1. 56 9 72
769 54 18:2/16: 4 5 31
771 56 18:3/16:2 315
771 56 18: 4/ 16: 1 9 18
777 65 18:2/16: 0 4. 36
785 56 18:2/16: 4 0 89 4 61
787 62 18:2/16: 3 11. 79 28 01
791 53 20:5/16: 4 533 22 20 03
793 56 20:5/16:3 13 64 151 19 62 16 59 7. 43 49 04 11 72 15 13
795 49 20:5/16:2 25 44 13 19 6 92 19 41
795 53 20:4/16:3 6 4 18. 17
797 51 20:5/16: 1 14. 52 79 13 01 19 25 26 39 14 34
797. 55 20:4/16: 2 2 31
799 56 20:5/16: 0 15 83 0 68
799 58 20:4/16: 1 11. 95
3 8 DGDG ( nmol/ mg )

[M+ Na]* m/z sn— 1/sn— 2 ATOC AT OX COS2 HGNJ2 NSP1 SKSPXS0711  SCXMBO2 GSP
885 63 14: 0/ 16: 1 357 2 01 116 2 44
899 64 15:0/ 16: 1 1 32
905 51 16:3/16:2 0 66
909 62 16: 2/ 16: 1 1 09
911 63 16: 1/ 16: 1 Q0 56 2.45 0 38 579 0 76 8. 45 . 24 742
913 67 16: 0/ 16: 1 323 5. 57 0 29 2 57 0 69 1. 84 0 96
913 66 16: 1/16: 0 93
915 58 16:1/16: 3 4 46
917. 6 16: 1/16:2 5 77
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3

[M+ Na]* m/z sn— 1/sn— 2 ATOC AT OX COS2 HGNJ2 NSP1 SKSPXS0711  SCXMBO2 GSP
931 62 18:4/16:2 0 78
931 63 18:3/16:3 0 62
933 62 18:3/16: 2 0 45
953 6 20:5/16: 4 2 18 0 85
955 63 20:5/16:3 515 079 2 52 15 21 35 129
957 64 20:5/16: 2 4 77 6. 92 8 41 4 64 0 55 51 0 41 4 33
959 59 20:5/16: 1 0 97 6. 21 1 32 9 8 0 81 9. 95 0 58 9 67
959 63 20:4/16: 2 6. 63
961 65 20:4/16: 1 5.91 1 46
963 66 20:4/16:0 6. 13
985 6 22: 6/ 16: 1 5 02
985 65 22:5/16:2 0. 56

4 8 SQDG (nmol/ mg )

[M- H]” m/z sn— 1/sn— 2 ATOC AT OX COS2 HGNJ2 NSP1 SKSPXS0711  SCXMBO2 GSP
737 46 14: 0/ 14: 0 57 24 23. 95 28 79 17 14 78 10 13 43 37 5 44
751 47 15:0/14: 0 2 44 112 113 13 4 12 307
757 45 14: 0/ 16: 4 15
759 44 14:0/16: 3 2 33 1. 23 L 26 2 67 12 3.21 0 81 2 33
761 45 14: 0/ 16: 2 4 08 3 66 2 07 0. 26 0 78 6 37
763 47 14: 0/ 16: 1 7 4. 61 9 09 373 336 4. 76 227 572
765 47 14: 0/ 16: 0 4 85 26. 48 7 16 391 L 51 61 523 21 88
783 45 14:0/18: 5 0 67
785 45 16: 1/16: 3 0. 71
785 45 14: 0/ 18: 4 8 35 304 2. 86 15 12
785 46 16:2/16:2 17. 94
787 46 16:3/16: 0 022 0. 57
789 49 16: 1/ 16: 1 0 88 1. 07 35 4 95
791 5 16:1/16: 0 15 20. 23 5 08 122 03 1 58
791 5 14: 0/ 18: 1 0 87
793 52 16: 0/ 16: 0 0 42 13. 79 0 55 332 0 92
799 47 15:0/18: 4 2 81
805 42 18:4/16: 4 Q0 36
807 51 16:3/18: 4 1 26
811 147 14: 0/ 20: 5 125 8 68 1 47 397
811 47 16: 1/18: 4 06
813 49 16: 0/ 18: 4 152 6 96
819 53 16:0/18: 1 4 63 0 63
821 55 18: 0/ 16: 0 1.23

831 44 20:5/16: 4 111
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[M- H]- m/z sn— 1/sn— 2 ATOC AT OX COS2 HGNJ2 NSP1 SKSPXS0711  SCXMBO2 GSP
833 46 20:5/16:3 0 46 2 25
833 58 19:1/16: 0 1.73
835 47 16: 2/20: 5 177
839 5 20:5/16: 0 4 29
845 55 18: 1/18: 1 L 79 019 L 16 0. 77 1 68
847 57 18:1/18: 0 1. 96
847 57 18:0/18: 1 0 14 03 0 97
849 58 18:0/18: 0 1. 15
859 47 18:4/20: 5 0. 37 0 67
859 47 20:5/18: 4 13 62
859 56 19:1/18: 1 22 1 93 21
859 57 18:1/19: 1 0 41
861 58 19: 1/18: 0 5. 03 0 74 0 69
875 6 24:1/14: 0 0 38
5 8 PG ( nmol/ mg )
[M- H]” m/z sn— 1/sn— 2 ATOC AT OX COS2 HGNJ2 NSP1 SKSPXS0711  SCXMBO2 GSP
705 47 15:0/16: 1 0 86 2 51
707 49 15:0/16: 0 0 97 1 04 0 94
715 5 16: 2/ 16: 1 8. 04
717 56 16:1/16: 1 125 4. 74 253 2 4 a 71 1 33
719 5 16: 0/ 16: 1 a7 1. 87 14 72 L 12 7. 84 23 972
721 5 16:0/16: 0 175
733 51 15:0/18: 1 3 38
743 55 16:2/18: 1 123
745 5 16:1/18: 1 2 43 0 92
745 5 18: 1/ 16: 1 L 55 305
7475 16:0/18: 1 Q0 67 1 08 1. 03 1 04
747. 5 18:1/16: 0 4 53 1 45
749 54 16: 0/ 18: 0 0. 79
755 53 19:1/16:3 1. 83 1 34
757 54 19:1/16: 2 2. 17 102
759 56 19:1/16: 1 1. 84 1 85
763 47 20:5/16: 2 4 15
765 49 20:5/16: 1 2 11
771 52 18:2/18: 1 0 64
773 53 18:1/18: 1 103 3. 21 5 64 3 46 1 98 2.94 7. 54 6 03
775 55 18:0/18: 1 4. 54 0 93 0 37
787 56 19:1/18: 1 0 52 2.27 4 16 0 31 7 03 1. 78 113
789 57 19:1/18:0 Qa 87 0 39 0 36
791 48 22:6/16: 1 324
801 57 19:1/19: 1 38 2 05
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Distribution of photosynthetic glycerolipids in 8 diatoms

CHEN Devying', XU Jilin', YAN Xiao-jun', ZHOU Chengxu'

(1 Key Laboratory of Ministry of Education for Applied Marine Biotechnology, Ningbo University, Ningbo 315211, Chi-

na)

Abstract: In this work, an exhaustive qualitative and quantitative profiling of the photosynthetic glycero-
lipids fraction of the 8 microalga diatoms was carried by Ultra Performance Liquid Chromatography —

Electrospray ionization — Quadrupole — Time of Flight Mass Spectrometry (UPLC- ESI- Q- TOF-

MS). Inthediatom thylakoids membrane, monogalactosyldiacylglycerol (M GDG) and digalactosyldiacylg
lycerol (DGDG) account for about 40% ~ 70% and 5%~ 20% of the total membrane lipids, respectively.

The anionic sulfoquinovosyldiacylglycerol (SQDG) as well as the likewise anionic phosphatidylglycerol
(PG) contribute between 10%~ 40% and 4% ~ 20% each. Inthe 8 diatoms, the molecular species of phe-
tosynthetic glycerolipids had been determined with content ranged from 0. 14 to 99 79 nmol/mg dry
weight. The predominant species of M GDG were those with Cie3/ Cies and C20:5/ Cie:3; Three main molee-
ular species of DGDG in the 8 diatoms always contained C20:5/ Cie:1, Cz0:5/Cis:2 and Cie:1/ Cis:1; The major
molecular species of SQDG were those containing combinations of Ciso/ Ciso, Ciso/Ciso, Cisor161 and
Cu:0/Cie3 ;3 All the PG classes contained the Cis:iv Cis:1 as the main molecular species The data also indica
ted that MGDG and DGDG are biosynthesized through prokaryotic pathway exclusively within the chlore-
plast, because all the fatty acids linked at sn— 2 position are several Cis fatty acids in MGDG and DG-
DG. On the other hand, PG and SQDG have a typical mixed biosynthetic pathway ( both prokaryotic path
way and eukaryotic pathway) because the fatty acids at sn— 2 position include both Cis and Cis fatty acids.

Key words: diatom; photosynthetic membrane lipids; UPLC- Q- TOF- MS



