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Chiral-phase High-performance Liquid Chromatography/Atmospheric Pressure Chemical Ionization
Mass Spectrometry of 1- O-alkylglycerols Derived from Muscle Lipids of Stromateus stellatus

Tomohiro YAMASHINAY, Jong-Soo LEE? and Yutaka ITABASHI®

Abstract

The chirality and molecular species of 1-O-alkylglycerols derived from muscle lipids from a Stromateidei fish,
Stromateus Stellatus, were determined by chiral-phase high—-performance liquid chromatography (HPLC) and
mass spectrometry (MS). For this purpose, 1-O-alkylglycerols were derived from 1-O-alkyl-2,3-diacylglycerols
by methanolysis and were then converted into bis-3,5-dinitrophenylurethane (DNPU) derivatives. These were
then analyzed by chiral-phase HPLC in conjunction with atmospheric pressure chemical ionization mass
spectrometry (APCI-MS). The HPLC separation was performed on a column (25 cmX4.6 mm i.d., 5 xm particle
size) having a chiral phase of N-[(S)-1-(I-naphthyl)ethylaminocarbonyl]-(S)-tert-leucine and using hexane/
dichloromethane/ethanol (40: 12 : 4, by vol) as the mobile phase. The APCI-MS was carried out using an ion-
trap mass spectrometer. Post-column addition of 2-propanol was used to assure APCI in the negative mode. In
addition to a prominent solvent adduct ion [DNPU+CH,CH(OH)CH,—H]~ (base peak), the spectra showed
[M—DNPU]-, [M—DNPU+CI]- and [M+Cl]- ions, from which the major molecular species could be
identified. The results clearly showed that the glycerol moieties in all the alkylglycerols had an S-configuration
(sn-1-0-) and that the major molecular species were 14:0, 16:0, and 18: 1. The fragment ions related to the
minor components (18:0, 16: 1, 17: 0 and 20 : 1), which were previously detected by chiral-phase HPLC/electros-
pray ionization MS [Yamashina, Lee and Itabashi: Bunseki Kagaku, 55, 643-650 (2006)], were not observed
under the conditions employed. Thus, the present method demonstrates that the chiral-phase HPLC/APCI-MS
provides unambiguous information about the chirality and can be used for identification of the major molecular
species of natural 1-O-alkylglycerols.

Key words : Alkylglycerol, Alkyldiacylglycerol, Atmospheric pressure chemical ionization mass spectrometry,
Chiral-phase HPLC, 3,5-Dinitrophenylurethane, Enantiomer, Molecular species, Post-column solvent addition,
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Structures of 1-O-alkylglycerol (A) and its bis(3,5-dinitrophenylurethane) derivative (B).
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v F A ~— (EA-DNPU FHEM)Z RIFICHEET 2 2 &
WHEIS N T3 (Itabashi et al., 1997), OA-4600 % P4000
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53t LCQ (Finnigan #) 2fEA L, lI#F v €7 ) —&
J# 200°C, SALIREE 450°C, ¥V —ABIF 60kV, ¥ —AH A
(82 %) Wi # 70 arbitrary units, ¥+ 7 ) —FF 38V,
Fa—TVRAL 7y 60V ICEREL, A A VAR
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I Chiral-HPLC column

Mobile phase
(Hexane-dichloromethane-ethanol,
40:12:4, by vol, 0.5 ml/min)

Y, — MS

—1 HPLC pump

ERRDA A ABEEE LS B I ENTE S (Agren
and Kuksis, 2002 ; Lindmark et al, 2002; Chen et al,
2005), AHFFETHV2 F 5V HPLC ORSEIFHIE~F 3> -
vryaaRxy -y ) —) 40:12:4,v/v/v) THY, &
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FICEALTA A MR E2ED 5 2 L 2ilsh iz (Fig
2)o F DFER, 2-7 08 ) — VR LB+ > E—FT
TELIERN—=Z T4 » EHBRBEO D % BIFR AT M UH
Bahiz, Fig 312, ¥ 7V HPLC/APCI-MS T& 5 hi:
TIFNT ) ko — AEHETIEEY) (sn-1-0-16: 0, sn-2-
0-16:0, sn-3-0-16:0) D Z-DNPU FHEEDIBA + >
Hvrhrzavw b7 I75 (TIC) EXAARYT M VER
¥, ¥ HPLC/ESI Eiz MS (LLEls, 2006) & FIkE,
¥ Z )V HPLC/APCI-MS T =) > F % v — (sn-1-0-
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HW IS S L7 (Fig. 3A)s WTHODEMERD 5
4, DNPU (2 2-7"a,8 7 — )V 258> [DNPU+
CH,CH(OH)CH,—H]~ (m/z 268, "—RZ ¥—2) &k
DNPU 73 sn-2ff % 72 iZ sn-300 5 & Bu i L 72 [M—
DNPU]- (m/z 524), U’y ruuxy vlEkEeEZo6h
LA A A L 7z [M—DNPU+3CL]~ (m/z
560) & [M—DNPU+%Cl]~ (m/z562) D777 X~ 4
F U HER Uz (Figs. 3B-3D), i7" b >3+ ([M—
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FUFA =S IIRHE SN o723, sn2-0-16:0 D
PEESMEAD 513 T FHOME TR X iz (Fig 30),
DI, 7V Eu—VvOE e Fax v VEICHESEL
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ml/min THEE L, SFFREOREIEIDT »E=7 {0

T-Connector

APCI

—» | (Negative)

Data system

Post-column solvent
(2-propanol, 0.3 ml/min)

Fig. 2. Schematic diagram of chiral-phase HPLC/APCI-MS equipment set-up with post-column solvent addition

employed in this study.
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Fig. 3. Chiral-phase HPLC/APCI-MS profiles of the bis(3,5-dinitrophenylurethane) derivatives of enantiomeric and

regioisomeric hexadecylglycerols.

A, total ion chromatogram (TIC) ; B, mass spectra averaged over the peak

3 between 12.1 and 12.4 min on the TIC ; C, mass spectra averaged over the peak 2 between 13.2 and 13.5 min
on the TIC ; D, mass spectra averaged over the peak 1 between 16.2 and 16.5 min on the TIC. Post-column

solvent addition of 2-propanol was used to assure APCI in the negative mode.
APCI-MS conditions : capillary temp., 200°C ; vaporizer temp., 450°C ;

HPLC conditions as given in text.

Column : OA-4600. Other

source voltage, 6.0 kV ; sheath gas (N,) flow-rate, 70 arb ; capillary voltage, —38 V ; tube lens offset, —60 V.

Table 1  Relative intensities (%) of the fragment ions of the bis(3,5-dinitrophenylurethane) derivatives of
enantiomeric and regioisomeric hexadecylglycerols
APCI-MSP ESI-MS©
Fragment ion® m/z
sn-1(3)-0- sn—2-0- sn-1(3)-0- sn—2-0-
[DNPU+CH,CH(OH)CH,—H]~- 269.0 100.0 100.0 29.5 373
[M—DNPU]~- 524.3 78.0 78.6 100.0 100.0
[M—H]- 7333 0.0 6.7 0.1 23.1
[M+Cl1]- 769.8 24 6.0 225 16.4
[M—DNPU+CI]~ 559.8 58.0 62.5 0.0 0.0

2 DNPU = 3,5-dinitrophenylurethane.

) Chiral-phase HPLC/APCI-MS conditions as given in text.

9 Date from Yamashina et al (2006).

A& VE (EAAY) OEBERSTZD, BRRIEA 4 >~
RS R Tz,

¥ )V HPLC/APCI-MS T & 7z & Bk (B X-
DNPU ZREAK) D7 57 A > b A A > OFERE %581
#E 72 % 5 )L HPLC/ESI-MS & ik L C Table 1 12 7R
To 77T AT —¥ a VWA & ALETELIL 7293,

BonicKA 4 OEGEEIIHETRKE S Bixols,
ESI-MS T4 FHEOEEICER% [M—DNPU]- b
i<, XWwT [DNPU+CH,CH(OH)CH,—H]-, 2L T
[M+Cl]- £7-1% [M—H]-Th -7 (LEl>, 2006), —
7, KGR TR L7 APCI-MS TlE, STFREEHROES
72w [DNPU+CH,CH(OH)CH,—H]~ £ # > » iz i
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Fig. 4. Chiral-phase HPLC/APCI-MS profiles of the bis (3,5-dinitrophenylurethane) derivatives of 1-O-alkyl-sn-

glycerols derived from the muscle lipids of Stromateus stellatus. A, total ion chromatogram (TIC) ; B, mass
spectra averaged over the peak 1 between 16.2 and 17.6 min on the TIC. Chiral-phase HPLC/APCI-MS
conditions are the same as those in Fig. 3.

{, XWwT[M—DNPU], #L7T[M—DNPU+CI]- T Table2 Fragment ion intensities of the bis(3,5-dinitro-
BHo 7z sn-2-0-16: 0 Fpthm s S i 7o b 1k phenyl}xrethane) derivatives (.)f. 1-O-alkylglycer-
ST ESI-MS T3 23.1% TH 725, APCI-MS TI38 ;)tlsll(;t:;;ved from the muscle lipids of Stromateus
{ 6.7% WK 25Tz [M+CL] = 12DV T b FEIREOEM]
BERD B, sn-2-0-16:0 15KD [M—H]~ I3 APCI-MS Molecular ~ [M—DNPU]~ Intensity (%)*
TIF 60% ESI-MS Tl < 164% ThH- 7z, species (m/z) APCI-MS  ESI-MS?
ERE DI 14:0 496.3 2.7 16.8
15:0 510.3 — tr.9
RYIARYADT VI T VNI ) 2a—h o 16:0 5243 87.0 58.0
WMLl 7vFENVT Y e —VDF Z )V HPLC/APCI-MS 16:1 5223 — 3.6
WE>THRONITIC L 2D AARY ML % Fig 412 17:0 538.3 — 0.6
R¥, * )V HPLC/ESI-MS O34 L ER I (LE S, 18:0 552.3 — 9.4
2006), sn-1-O-xTF > FF~<— (SHE) ZRTHE—E— 18:1 550.3 10.3 11.3
7RSI, DY —2 D APCI-MS A7 b L% HIE 18:2 548.3 - r.
20:1 578.3 — 0.3

L7z, [M—DNPU]-, [M—DNPU+CI]- &tf [M+

Cll- 4 # > # m/z450 ~ m/z800 D HI P IC Bl S L 72
(Fig. 4B)y 2N oDA 4 > 2 HAWT 14:0,16:0 2T 18: 1
O 3TEHOSFREHNEIE S Nz, F 7V HPLC/ESI-MS
(LEls, 2006) TRHESNZ15:0,16:1,17:0,18:0, 18:
2RN20: 1 DVBESFCOWTIE T T TR b A 4 v
BHENT, AECIZES Kol (Table2), ¥ 7V
HPLC/MS THEOND 75 7 A > b A F > OFRERE

2 Average values of three analyses.

® Date from Yamashina et al (2006).
9 Not detected.

9 Trace (less than 0.1%).
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