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Fig. 2 Preparation of the 3,5-dinitrophenylurethane
derivatives of 1,2-diacyl-sn-glycerols
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Fig. 3 Reversed-phase HPLC resolution of the reverse isomers of 1,2-diacyl-rac-glycerols as 3,5-dinitro-
phenylurethanes on fully endcapped and controlled endcapped ODS phases

Peak identification (from left to right): 1-eicosapentaenoyl-2-oleoyl-rac-glycerol (20 :5/18 : 1), 1-oleoyl-
2-eicosapentaenoyl-rac-glycerol (18:1/20:5), I-capryloyl-2-palmitoyl-rac-glycerol (8:0/16:0) and 1-
palmitoyl-2-capryloyl-rac-glycerol (16:0/8:0). (A) and (B), controlled endcapped ODS column
(Cadenza CL-C18, 250 X 4.6 mm i.d.); (C) and (D), fully endcapped ODS column (Cadenza CD-C18,
250 X 4.6 mm i.d.). Column temperature, 10C. Mobile phase, acetonitrile 100%. Flow rate, 0.5

mL/min.
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Table 1 Chromatographic parameters of the reverse isomers of saturated and unsaturated 1,2-diacylglycerols as their
3,5-dinitrophenylurethanes on Cadenza CD-C18 and CL-C18 columns a)

Diacylglycerol ) Cadenza CD-C18 Cadenza CL-C18

sn-1(8)  sn2 V. kY o? R, NP Ve Tk o R N

20:5 18:1 94.86 30.56 42700 69.84 21.29 39900
1.03 1.47 1.03 141

18:1  20:5 97.87 31.53 33500 71.99 21.94 35500

8:0 16:0 52.96 13.22 33100 34.44 10.87 32500

1.03 1.31 1.03 1.36

16:0 8:0 54.62 13.64 31600 35.60 11.23 32700

a) Column temperature, 10C. Other HPLC conditions as given in text. b) V. = retention volume (mL) corrected by subtracting
the column void volume (CD-C18, 3.10 mL; CL-C18, 3.28 mL). c¢) k = retention factor. d) « = separation factor. e) R;= peak
resolution. R, =1.18 (try — tr1) / (w1 T ws), where w = peak half width (min). f) N = theoretical plate. N =5.54 {tr (min) / w
(min)}’.
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Fig. 4 Reversed-phase HPLC resolution of the reverse isomers of 1,2-diacyl-rac-glycerols as 3,5-dinitro-
phenylurethanes on fully endcapped and non-endcapped ODS phases

Peak identification (from left to right): 1-linoleoyl-2-palmitoyl-rac-glycerol (18 : 2/16 : 0), 1-palmitoyl-2-
linoleoyl-rac-glycerol (18 :2/16 : 0), 1-linolenoyl-2-palmitoyl-rac-glycerol (18:2/16 : 0) and 1-palmitoyl-
2-linolenoyl-rac-glycerol (16:0/18:2). (A) and (B), non-endcapped ODS column (Superspher 100
RP-18, 250 X 4.0 mm i.d.); (C) and (D), fully endcapped ODS column (Superspher 100 RP-18e, 250 X
4.0 mm i.d.). Column temperature, 18C. Mobile phase, acetonitrile 100% . Flow rate, 0.5
mL/min.
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Fig. 5 Reversed-phase HPLC resolution of the reverse isomers of 1,2-diacyl-rac-glycerols as 3,5-dinitro-
phenylurethanes on fully endcapped and non-endcapped ODS phases

Peak identification (from left to right): l-arachidonoyl-2-stearoyl-rac-glycerol (20 :4/18 : 0), 1-stearoyl-
2-arachidonoyl-rac-glycerol (18 :0/20 : 4), l-arachidonoyl-2-oleoyl-rac-glycerol (20:4/18:1) and 1-

oleoyl-2-arachidonoyl-rac-glycerol (18 :1/20 : 4).

(A) and (B), non-endcapped ODS column

(Superspher 100 RP-18, 250 X 4.0 mm i.d.); (C) and (D), fully endcapped ODS column (Superspher

100 RP-18¢, 250 X 4.0 mm i.d.).
Flow rate, 0.5 mL/min

ZEDHBIC o7z, Thbb, BEICZY FEy v L
BL7220DS AL L) QMEICYT ) —VERESE
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J-NVERBOBVWHEIY FF vy SUE ODS A 7 4
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ABEICTY F¥ vy 7B L7275 5 5 (Superspher 100
RP-18¢) LMBIL7:. 1-U 7 LA A V22800 3 A -rac-
Fyta— (18:2/16:0) & % @ reverse isomer
(16:0/18:2) KU 1-V 2 L. 4 V2780 3 b A V-rac-
Y %ea— ) (18:3/16:0) & % ® reverse isomer
(16 : 0/18:3) a7 46% Fig. 4 IZART.
Cadenza ODS % 7 & LARRIZ, BRIFV S/ — Ve XD
FRLARPI8 A T ADIZHI D, X DEVKEHTERS %
BHL7Z RPI8H T 2E 22007 Y VEOBELLA (R
FHROERUCABHMEDOZD/NE ) 18:2/16:0 &

Column temperature, 18C. Mobile phase, acetonitrile 100%.

16:0/18:212DWT, RP-18e 71 9 4 & 1) AR W4
ZRL7: (Fig. 4, A& C). 220DT7 Y NVEFKRESELR
51-TITFFIANW2-AFTT7 0L Werge-7 ) 21— )b
(20:4/18:0) & & reverse isomer (18:0/20:4) KU
1-7T9F V24 V2-F VI A Verac-7) T — )V
(20:4/18:1) & Z® reverse isomer (18:1/20:4) D%
B M J L% Fig. 5IC/RT. Fig. 4DZ7 0% T T A
EFRRIC, YRRy y TRUES T ARG Y Fry v T
M A T L LD EWEHREE TR 7% reverse isomer 4
BEeR L7,

2HEDON T L EHCTHELN ST A= (V, &,
o, R,, N) % Table 21Z/R"R%. RP-18 # 7 A TIl,
16:0/18:2 £ 18:2/16: 0D ¢ 13 1.02 (R,=0.72) T
D, AW ENEONIA, RP-18e # T A TE YV 3
WF—E—2 b LTRFEREOY 7 M SBOONZICEBE
Lol 16:0/18:3 & 18:3/16: 0D g ldMA T A L
$ 1.02 THho7z7% RP-18e # 5 LA TD R 1£0.85 TH Y,
RP-18 77 5 5 CT®D R, = 0.97 IZH_THES/PD S WER»ES
N, FZVFEr vy 70ODSHTLDIE) N LY BRVGHEE
#RL7z. 20:4/18:0 & 18:0/20 : 4 ® reverse isomers
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Table 2 Chromatographic parameters of the reverse isomers of 1,2-diacylglycerols containing polyunsaturated acyl"
chains as their 8,5-dinitrophenylurethanes on Superspher 100 RP-18e and 100 RP-18?

Diacylglycerol Superspher 100 RP-18e Superspher 100 RP-18

sn-1(8)  sn2 A £ a? R N? Ve k a R, N

18:2  16:0 — — — 54.79 21.45 —
— — 1.02 0.72

16:0 18:2 66.92 27.84 — 55.78 21.86 26800

18:3  16:0 57.01 23.94 — 37.55 14.14 30200
1.02 0.85 1.02 0.97

16:0 18:3 58.26 24.49 — 38.39 14.48 30900

20:4 18:0 85.08 35.67 25600 72.06 28.53 30800
1.04 1.39 1.04 1.68

18:0 20:4 88.12 36.98 25000 74.86 29.68 31500

20:4  18:1 58.89 25.76 22500 39.75 16.24 28500
1.02 0.94 1.03 1.06

18:1 20:4 60.46 26.45 21800 . 40.74 16.67 28500

a) Column temperature, 18C.
the column void volume (RP-18e, 2.29 mL; RP-18, 2.22 mL).

Other HPLC conditions as given in text.
c) k = retention factor.

b) V= retention volume (mL) corrected by subtracting
d) a = separation factor. e) R, = peak reso-

lution. R;=1.18 (trs — tr;) / (w1 + W), where w = peak half width (min). f) N = theoretical plate. N =5.54 { tr (min) / w (min) %,

KOWT LRI ¢ i ZZNZN1.04 THo 275, R I
1.68 &£ 1.39THY, THICKELREVHERD bz,
920:4/18:1 & 18:1/20: 4 ® reverse isomers 22V T d
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Cadenza 1 J A L FIFRIZ, sn-l MIZABAEOBWT IV
2 D OWEEDK X X reverse isomer A%, sn-2 ML AN
FEOBWT Y VEEE S OB X h /& reverse isomer
L LEITHEH L.

Lt L7 X 912, Cadenza CD-C18 & CL-C18 71 5 Ak
BT S ) —NVEVELRLIZTTY ) 7 VEMR ODS
EAREEALTHLDIHLT, Superspher RP-18e
ERPIS AT AIFIODS DL Y K& v v TUHEOEEDM
IRFERPREBEDRISBE R > TE., W T L0HGH
BAE T AL, CD-CI8 & CLCISIZIME LT RT
® reverse isomers {2V TBBLRE L WEEZR L2,
RP-18 TR HN72MHIZ RP-18e DZEN L D L MITKE
, BIT2REOFBNVWIEREDLN. Lds T,
RP-18 # 7 ATHE LN X ) RWirBEiZix, BREY T/ —
VED DA TLENIRECHEL TR LEZLNS.
B, 2007 Y IVENEMY L 72 reverse isomers
(16:0/18:0, 18:1/18:2 7% L) OHMIISEFERL /2
WIFNDOA T LA ZHNTCORETH - 72,

BT HPLC A ODS eE#l, BEY I/ —VopHE
EROT/-DICLY FRyy TRBAEHE Lz OMFIETEA
ETHBHD, FRICBWTCIZY Fdrx v THEDHEEIC
RISTHBERE LR, BREVT /) —NVEZOEER

L720ODS WL DHHRLY Py y 7B LA T LT
BoNL5HEEHERL 205 reverse isomers O ¥ H R
ERIBICEET A EPHALNIZR o7, DLEOEREL
5, 1,2DAG @ reverse isomers DI BEIC LV F
Fry SMBELAZODS HTIALIDDBIY Fryy 7RL
BHODS 7 ADEIFELTVAS ERRENT.
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We investigated the separation of the regioisomers (reverse isomers) of 1,2-diacyl-rac-glycerols
by reversed-phase HPLC on columns containing endcapped and non-endcapped ODS phases.
The reverse isomers of 1,2-diacylglycerols, having various pairs of acyl groups including saturated
and unsaturated chains, were chromatographed as 3,5-dinitrophenylurethanes (DNPU) using
acetonitorile as the mobile phase. Baseline separations were achieved for the reverse isomers of
very different pairs of acyl groups, such as caprylate/palmitate and stearate/arachidonate, on
both endcapped and non-endcapped ODS columns, which retained longer less-polar isomers
with a lower degree of unsaturation or shorter chain at the sn-1(3) position. The latter
columns, however, markedly shortened the elution times of the derivatives compared to the for-
mer columns. Most commercially available ODS columns are fully endcapped so as to decrease
any undesirable influence of residual silanol. The present study, however, demonstrates that
non-endcapped ODS phases are more suitable for reverse isomer separation than fully end-
capped ones.

Keywords : 1,2-diacylglycerols; reverse isomers; 3,5-dinitrophenylurethanes; reversed-phase
HPLC; non-endcapped ODS.

NI | -El ectronic Library Service



