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Characterization of Fatty Acyl Location in Phospholipids
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Abstract ; Utilizing the function of collision energy automatic optimization, the fragmentation
patterns of the phospholipids standards, including classes of glycerophosphatidic acid
(PA), glycerophosphocholine (PC), glycerophosphoethanolamine (PE), glycerophospho-
serine (PS), glycerophosphoglycerol (PG) and glycerophosphoinositol (PI) were studied
both in negative and positive modes by triple quadrupole tandem mass spectrometry. It
could be inferred that, for all classes of phospholipids, the intensities of the ions arising
from neutral loss of the sn-2 substituent as a free fatty acid ((M—H—R,COOH] ™) or ke-
tene ((M—H—R,CH=CO]" ) are stronger than those of corresponding ions generated by
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loss of the sn-1 substituent, According to this rule, it was readily to confirm the position of
acyl group. In addition, it was easy to elimination of carboxylate substituent from sn-2 po-
sition for PC, which meant that the intensity of R,COO™ was higher than that of R,COO.
While for PA and PS, the phenomena were totally opposite to that of PC and the intensity
of R,COO™ was weaker than that of RyCOO~. When in the positive ion mode, the intensity
of acylium ion from the sn-1 position was weaker than the acylium ion from the sn-2 position
for PS. Moreover, at low collision energy, for PA and PC species it could be found that the
intensities of the ions arising from neutral loss of the sn-2 substituent as a ketene ([ M—
H—R’,CH=CO]" ) were greater than those of ions reflecting corresponding losses of the
sn-1 substituent at low collision energy. However, for PE and PG, the intensity of the ion
by loss of R,CO;H was stronger than that of ion by elimination of R,CO,H. These frag-
mentation rules could be used to determine the position of the fatty-acyl substituent of glyc-
erol backbone.

Key words: triple quadrupole tandem mass spectrometry; phospholipids; fatty-acyl location

RBBERTHRBROEBUEY . ERTH
BRAEYIRSL . 12255 4 R 2 B B A IR RS
S Yaet, [ i, 75 R AR YOt & 1E T
REIEF TR EFEEREEN . BIEREALS
W THE 1. i — 28R 2 ) i 22 5 14 LA B
HE I 7 R £ FSURN 7 B ) A [ T 8 S RN A [ £

1 e
1.1 MLE5RF

TSQ Quantum Access = Y & #F J& % Be
M4 ¥ &% : % E Thermo Fisher 23 8] i ; &
a7k & 4t . 35 B Millipore 24 &) 77 i

BEARER (PA) (BB B IR (PC) . B 5 Bt 2. B2 ik

B8 IV BBt 32k 2H S X B 9T AR W (A B AR 19 B R

BREEERNEXY.

(PE) B IEBEH w1 (PG) B B BE LB (PD) ., B g
Bt 22 & R (PS) FR#E M : 5 B Avanti Polar Lipids
oEl PR R (BiE 4 . 2 E Sigma-Aldrich

PA H \ NS .
( 5 (FattyRacyl) PC Choline 3w P g s oA R (B 2D . £ E Tedia 23 H)
Fatty acy | PE Ethanolami =
¥ oo G Glyzt:rlz(;oalmme 7= i s AK B A A K R
O/\( |}|’ PS Serine 1.2 BHZE
~ PI Inoditol — vp e Y — vpe 3t
AN  rou 1.2.1 ARl Wem s B AR e, 1A

OH Polar Head group

1 BENEREN
Fig.1 The general structure of glycerophospholipids

H Al » £ % F = B A 3% (QaQ-MS) 5
2R VEES F B R (LIT-MS) BF 55 #5 5 J8 W5 Bk 1%
Y S AR BRSO (B R U — 5 R BB R
SRR I ZLFR B O, T A MG A R fE B VI
AT WA % 8. Hvattuma &M BF58 & 3,
18:0/20:4 PE ZE LR BE = T B A Al T sn2
WEEL, MEBEE F,so-1 WESHEL, X
BB RE RN R REERE & F H 75 F B9 A
FELSEETM, ZENRTRIGHEER S
AL ThEE T L EMA KR —B & FHARF
BFFEESHEERMI L, NTRESE
TR A AR AL SR B S B AR 4 T R TR e
EORIVA A

EwmEE Ll g/L,BH VED « VIRED :
V(ZBR4) =300 : 665 : 35 AR —FHE
% 10 mg/L, BiE#FE EHL5HT.

1.2.2 JRiEefr RA®RBSEHE ESDIE
E B FREAEX, BEHBE 2 800 V, I
£ 12 L/min, iS5 M E 4 L/min, & FEH E
YR EE 350 C, 348 I N W (SRMD 25X, i
WERERRMS5~80 V#TARN. FE
TR R AR 10 pL/min; A AT IH I E
WHE 8 pL/min, AN EH T, MEEARE
$123.79 Pa,

2 #R5iHR
2.1 ABETEATERES TRENR

BRAR B 2R H M AL, o sn-1 Al sn-2 fif
P 13 0 3o P R B AR B MR T R B, O —

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

202 g % i

32 %

BRI L., ESLIRM TR T, g
ZUIM—H]™ B FHE M TS 547
FE5~80 VL E N M EM R, WESIWF
B TIEREHE sn-1 RERAE 7 (R,COO™ ) ,sn-2
BIRFH B T (R,COO™ ), & Mt B F sn-1
I sn-2 31 fi 7 IR Ak W1 S 12 R R U B 9 v o
FR T A& B & F [M—H—RXCOOH]™ i
[M—H—R’XCH=CO] (RX=RX’CH,),
HERINTFEFEIHRMNER, FHA=EMOK%
FF IR T A 4 e B Sl AR AL R D RE L 0 7 AR AR R T
BT MaiEaR T B3k XA TR B3 s
H & 7B 1 = Ji B 2 G R R o T AR Ak A
£, TH 2,

2.1.1 BB T (RXCOO ) Ay 2L
LI PA L, K 2 2 16 : 0/18 : 1 PA 1) m/=
673((M—HI1 BB 7/ 7B i i fE &
B E S FEFEEREMBEREDR AT

100
m/z 255.3

~1
W

m/z 281. 3

Relative intensity
SR
S o

<

5 20 35 50 65 80
Collision energy/V

100

~1
W

m/z 409. 3

20 35 50 65 80
Collision energy/V

Relative intensity
SR
S o

<
W

TR 2. MWEF AT LUE L, FERETE fE B 254k
HIEETERE N, AL TE sn-1 5 /9 G 7 Ik B DB
B m/z 255 B F(R.COO O EEREKR
TREAE sn-2 A7 7Y s 7 Tk Bk B [P LAY m/ = 281
(R,COO™ ) (& 20, IL LA FE 18 2 0/22 ¢ 6 PA
B m/z TAT(CM—H]1 ) BB 7= £ MR T 5
FRAFREFEHA, TREXRLE S, TiLE
16:0/18 : 1 PA A E 18 : 0/22 : 6 PA, ¥ &
sn-1 {7 BB 25 5 Wi 24, e 8 B 28 40 e b F 1O
R R AR BEEERRN T snl, LT TH
M ROBEIREIE A ML F sn2 {7, Hsu
PR H ESIE QqQ-MS 7EALAEHE BB & T W 5%
T PA BB BIE, B 16 £ 0/18 : 1,18 : 0/
20: 4 PA 7B T F E H¥» RCOO >
R,COO™, WU LA K, PA K 7B 7~ F &
R,COO~ B KT R,COO,

—_
<
<

~1
W
T

m/z 391. 3

[~}
<
T

»m/z 417. 3

Relative intensity
W
=)

<

5 20 35 50 65 80
Collision energy/V

—_
<
<

»m/z 255.3

~1
W
T

Relative intensity
SR
S o

<

20 35 50 65 80
Collision energy/V

W

T m/z 255 (R1COO™) sm/z 281(R,COO™ )
m/z 417 ( [M—H—R:COOH] ™) ;m/2 391 ( [M—H—R,COOH] );
m/z 435 ( [M—H—R’:CH=CO]");m/z 409 ([M—H—R’;CH=CO]")
B2 16:0/18: 1 PA[M—H]  BEFH 4N AEFEFEABREIBEEE THEANFE
Fig.2 The relative intensity of product ion arising from the dissociation

of [M—H]™ ion of C16 : 0/18 : 1 PA at different collision energies

X T HARBERR T & > TR SK IR AR
BETETEERE#EEETN AR A —
., Vensen"  F| HRE T & &5 i (FAB-MS)
5% PC B T AR U B R 18 0L » KB sn-2 L
REBEAE TR AN FERARE sn-l ALK 2 455
T Flsu 260 FI) I £ 2% 83 00K 5 Bk B i P 40 B 5T

ERBETFHERNTH PS #E, RUAH FHEKXT
R,COO” WFEEH T R,COO™ ., {i1fi1y & B3t
— 7 R BB R T ST B AR RO R I 1T AR
BOMERENEET2ES R, AXLH 55
¥EHL 2 # PA.PC,PS,PE,PG,PI, W5 HE R
[l hlE 5 e B T SRR A B F AR X £ BE L 45 R+

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

4

/NI FIH QuQ-MS flf ¥ fE A Sh 0L T BE o 2 NS AR B BE 2 (o B

203

x1, IR 1A, 5 PA 2400, PS sn-1 i 3R
BB FFEEREEST sn2 fi7, B R,COO™
>R,CO0O ., Hvattuma U g3 7 18 &+ 0/
20 : 4 PS\PA, W15 3| T AH [ B LA, XUESE T
ALBERMIEMME. MX T PCHE, Ltk
14:0/18: 1 B2 18 : 1/14 : 0, & R W B R
R,COO™ >R, COO~, Han %138 T #lf i fig
Bk 18~25 V PC(16: 0/18: 1,16 : 0/18 = 2,
18:0/18+ 1,16 ¢ 0/20 ¢ 4), BRI sn-2 ff=tk
RIRBRFAE 7 & snl AL E) 3 M5, X 5ALEH
R —2

XA R [l IR A S T A RN
MEHEFETHAEHRERELI RS, FME

16 BEAE 2 F H B 2R b BRI AE 1 L B X 4
BTRBEEWEK,snl 5 sn2 HFFFHE
IRYEF sn-2 v b Bk JEHE A 4 58 B AS 1 R 4 1 4
B, ALBf,PE.PG.PI R E FHAT
RBRIHBEFARA - WMMAE. flW PG,
16:0/18 = 1 PG 7 R [fl By Bl 3% 86 & T,
R,COO™ ik if & F R,COO™ f £&; m *f F
18:0/22: 6 PG i &, YiAE R 5~30 V
At sn-1 MEERE B FHEE S sn2 (i JLP—H, Y
fE B E R, R, COO” £EH T R,COO™ ¥,
T B 3, 5T LATC B WA B F 1 A X R B AR
fhok 8 X LB AR RO I L

R1 BEEBERERES~S) VHIERET o1 Msn2 WRBAETHENFEER

Table 1 The relative abundance ratio of carboxylate anion from sn-1 or sn-2 from 6 classes

of phospholipids under different collision energies (5~80 V)
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