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FIZNEBREFEIOYTZT7 14—/ KRRUELZAF ALEEMTEICE D
72 N—IVEERFER T X T IV DRZRME S

HhE O TEAY

FINVEBEAK s O~ 75 7 4 — /Hu oM (HPLC/MS) 2w, ERMmIMERLEL,

—Z% EAT TR A R

HEEOREEY WO &

LatED

BIRENTVSE 7)Y F= VIR X 7V (GE) DERMAEZ 58, E81 5 HE%2Ma L72. HPLC
GFCIE, TIO—AFERZHEMETEHI LT N NINICHRDO A Y ) =V HRINL 728
A L7z, MSICIZUEMAEVE &5 2 VT, KEAELSFA & VL TIEA 4 v AR7 MV ERHIE L
7o, TORE, REBEAMAEOR 2 S GE ONERMAE»HBICHHES N, ZhEhr5HFEL T b
LG T IM+H] RSN, o4 F Y EHWSERIRA F VRIEICE T, V7YV kn—L %
#9580 % AT A AN (DAG ) ZEBEHHN LIAER, 7T VEDRL L 5D GE (16: 0-GE, 18 : 0-GE,
18:1-GE, 18:2-GE, 18:3-GE) M Eh, Zhbidwihnd (R)-Bike (5)- B ADIZIZSERA
WTHbIEBWPLNIh o7 HBONLRER2L, DAGHIZE T NS GE O RMAKIL, (2125 I
DI-EB)TINT) O —UHhSEKTIELDEEL SN

1 # =]

MM GRERA W) CEEEN5 7)) ¥ K= VIR
BITATNV (GE, 1-7 YIV23TREY FOINY) ORE
PEAEEINTEY, HRMICKEZ2MEL 2> T
Y7 GER, EHMOERSTHE M) TINVT) &
22— (TAG) V7Y N7 ta— (DAG) DR %
ORI THL BETICEINDLZETERT S E
2N Tn5YY,

MG EINAMED GE ZHEICERT A L IIE
BTIERL, BEHOBI25MEOMENBRADREL
“oTwa., ZHET, GE DGHENV O S h
TWwa. 72& 212, Masukawa®”” SIZEHMT O GE % 2 0]
OFMIMIIC X - Tilfi L7z, dMmEsEigksr o~ o
57 4 —/BR9HE: (HPLC/MS) # HlWwT7 Y viko R
%5 5HOGE #EE LTV, WeiBhaar” & 1 £ i
DGEZ 7 VFBIZE - THliER, TAZ7ux b7

® E-mail : yutaka@fish.hokudai.ac.jp

Vb KR A B K B R A B RO ZE @ B 58 - 041-8611
b A T VST 3-1-1

2 b 57 AR F SR T - 060-0819 AL iEREALWERT AL X AL 19 474
12TH

SANZ N AR TS AL R - 243-0292 4 IIRIE AT
THEF 1030

C B KRR E SRR T H 5 - 467-8601
T4 o 2 v IR X AT 119 1

O b K SR A B A P b A S o il O T 2R A BRI ¢ 041-
8611  b.if i fifi Tl P T 3-1-1

74—/ HESE (GC/MS) EHOWTHZELTWS, —
73, Deutsche Gesellschaft fir Fettwissenschaft (DGF, FA
VIRER2)Y 12, GE 2 ARG LTERT S 3-E /2
Oa-1,2- 708y Y — V& 7 xRy CTHERL
L7:t%, GC/MS % IVC GE # MENICE =S 5 ikt it
BLTWAE. Zhoolikild, SHMcEENs GE DMK
MEBRICFHATH S EEbNAD, HFAETRER 10
FEMA (Fig. 4 BI) OV TIHTLEE S hTwiwn.
GE D7 FAEARIH O UG PE D72 FUI ] S 9 TR W s,
A RMEAARIL, —HERREEERL, b O — Ak
ERT R EEMICH T AIERBR LS ENH LT LH
5, MO GE &Y A 7T ABR2IE, etk
ENTW5 GE DNFERMEGHIIAL TR TH L LEE XD
nas.
AIFFECTIdMA ¥ 5 )V HPLC % W T GE O33Rk
oL, MS %GR L CRiLE 2 L CHEREF O GE B
FMARE BN T 2 i Lz, BoniidRes
GE B BVEAR o He Bk i & ik U 7.

2 % B

2.1 # E

UTFoRERZ N SVIF VB 16:0), AFTY
U (18:0), AL A VE (18:1), UV /—VEE (18:2),
VLR (18:3) (Sigma B, HEEE99 % LLL) ;7903
FUBEZY) VIV (16: 0-GE, HEE98 % LLL), L4~
W7 vYn (18: 1-GE, #iE98 % DLb), V) — Vs
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Y YN (18:2-GE, #ME90 % LDb), VLV yEET) v

YV (18 : 3-GE, MFE 85 % VL) (RS TER) ;40
AFINT I EY VY (DMAP), MEKEEEEF MY w4,

NN-VyrzuanxyVvhVvEI 43I F (DCC) (Fh 54

FAZE)  (R)- (S)- RT3 Z V)Y F—)b (Aldrich

FEE 96~97 %) ; DAG B h (%80 %) &i” (DAG
W, fEER, 2008 FICEETTNOEERIEICTHEA).

2:2 GEFEZDERK

(R)-Z7V Y K=, ($)-Z7V Y F=NVRERIITEIEKTY
¥ F—= (% 0.9 mmol), i (1.0 mmol), DCC (1.2
mmol), DMAP (0.2 mmol) % 7 ¥ W&V 24 5 mL IZER
L, BHEL 2295 20 °C © 16 RIS S & 7=, Flis, 2
00 OL 2 % SRR T RS L O S 7R 20 mg
200 UL O 7 B ORIV AICHERRS S, Zosan
RNVAWEYHS )X VEEIIu~ N5 7 4 —
{Merck > V) % 47 )V 60 Fysy (JE X 0.25 mm, 20 cm X 20
cm)] ZHWTGE # Bl L7z, BEERIEAF V.Y
IFNIT—F) (60:40, v/v) ZFEH L7z EHE, 02 %
27-YVrua 7 Vi Lt yREEAEE LT, SRR
TCHBEEREF—O RMERT /N FEHERL, YT
FLI—FVEHOTHB L. #4577 GE lig% KA
JFEALF A + AL R 5HTEE (APCIMS) TREREL, Z 0l
FE % G EGEL B YA HPLC (HPLC/ELSD) T3R® 72, MS
V2V Y A T A HT T LC/MS-2010EV (K5t S )
EHW, £ 72—V aVETGEDRAARY MLk
m/z 200~ m/z 1000 DHFPHTHMEL 2. 27T FA4F =0
Z25Lmin"", 4 Y% —7 x—AME 400 C, 7oy
ZIRE 200 C ICEREL, EA 4+ AT MVHllE L 7.
HPLC 7H7121& Gemini 5u C18 110A 1 7 & (Penomenex
B AN 4.6 mm, £ 925 cm, KIE5 um), LC20AD &
7 (BE YRR 9 A HIEAY Cool Pocket (Thermo
Fisher Scientific #), # 3& & ¥ &l M H %7 (SEDEX55,
SEDERE #) RU'7 u~ k %y 7 CR6A (Bt BERT L)
R LA AEHE -7 18 —liZ 1 mg mL™' DR
275 &)L, €05 L % Rheodyne 4 > ¥ = 7
% — (Model 7725) #A\VTH T LIZIEA L. BEHIC
B7Er= b/ AF = (10:90, v/v) (AL EL
HPLC Hl) T 0.5 mL min~ ' DFE TR L. H 5
LREEIX20C &L, MHZBORES 50C (EKEH 2.3
bar, Gain 8) Zi%&E L Cinth sz it L 7-.

2:3 & 5 JL HPLC/ELSD 9

F Z )V HPLC 2 #T 12 1%, [l 52 # {2 Amylose tris(3,5-
dimethylphenylcarbamate) % & %r 5 A £V CHIRALPAK
AN T2 (NE4.6 mm, £ 25 cm, FELum) & 2-2
R LSS EEAERA L. 79 20 EEE5TC 202

KAGAKU Vol. 61 (2012)
25 C IZ&EL, GE OL¥ERMARSBEZBET L7, AL
72 GE BEHE S & 2- 7178 ) — )L 12 200 ug mL~' DREFEIC %
XD L, €D5 UL % Rheodyne A4 >V = 7 ¥ —
(Model 7725) ZH\WTH F LIIEA L. BEMIZIE, 7
P DMIYNIZHEDORAY ) =)V, 22T TI)XN)—)b, I¥
J = WEIIK (b ERLER HPLC ) 2Nz 7z
bOZRMHL GEIZOWTIE 31 B H),
DOy E TR L 7.

0.5 mL min '

2:4 % ZJL HPLC/APCI-MS

FHF (DAG ) 1I2E TN 5D GE DA BMERD 458 &
ERICIEF IV HPLC/APCIMS 2 L 72, ¥ 5L
HPLC I 2-3 L Al — D5 TIT > 72, APCIMS 1E 2-2 LA
—5HTIT, Ta bt MG T RS EIRA o Uk
(SIM) 12 & b B m Rz R Lz, A L7 GE i
Wmo(FE IR R o-Tus ) — 205, 1, 5, 10, 20,
50 ug mL ' DIREEIC %D L) IZHEMRL, €05 uL &4 —
MUYz —HWTHIAIZEALL. BHRLAZG
FRMARO Y — 7 Hifg 2 e L TR e e L7z Bl
RA & ERBERIE, ThEFNS/N=3, S/N=10 TRD
7z. DAGilZ 2- 7178 — )L |2 30 mg mL ™' DREEIC% S
IICHEML, Zo0uL2F— M V75—V
TATLIEALL. BEMZ 150 7 HZBL T, GED
BICEIT 2500 DAG & LD & 1 5 270 P
L7-.

3 KiRLEL

3-1 GEBRESOMERTE

AV 72—V a  FEICE D MS M ORE, AR TE
BRL7ZZTRTOGENRSR—AE—27 L LT [M+H] 2%
Wahs. 72, C18 75 2% 723641 HPLC/ELSD 43
HTE, WThoRE»LbE—DY -2 G oh, &K
L7 GE B#MIZ TR TEMETSH 5 2 BRI N,

3:2 FJJVHPLC IC& % GE DXFZEMAESBE

¥ 5 )V HPLC 73HT 2 L 72 CHIRALPAK 1A 7 5 A1
HEK I D CHIRALPAK AD 71 5 2 & il %k, @M E LT
Amylose tris(3,5-dimethylphenylcarbamate) % & 2%, &
FIPEIZEEN, NEMHE EHOWE— FCHEATE 258 % H
5%, K72 Tld, HPLC/MS TD A * b2 S % 72
OIZ, FT7INVEORL LM A O GE OGR4 E —
FIZHHEST 572 08HHE— FE IR L7z BEHICT &
P=PMUN/ XAF =N, TEIZFY N /22T 0IX) —
V, T RrZMUN/ZF ) — b FEIEVTRD
985:1.5,v/v), RU'7Eb=bYJI/K (90:10,v/v) &
T GE O REAGE 2 G L2#R, T2 =1
VIV /A5 )=V TikdROGEESE LNz 728 21,
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Fig. 1  Chiral-phase HPLC/ELSD profiles of racemic glycidyl fatty acid esters

18 : 3, glycidyl linolenate ; 18 : 2, glycidyl linoleate ; 18 : 1, glycidyl oleate ; 16 : 0, glycidyl palmitate ; 18 : 0, glycidyl
stearate.

Column, CHIRALPAK IA (250 X 4.6 mm i.d.); Mobile phase, Acetonitrile/methanol. A, 90 : 10 (v/v); B, 98.5 : 1.5

(v/v). Column temperature : A, 25 C;B,5C. Flow rate, 0.5 mL min .

Table 1 Chromatographic parameters of enantiomeric glycidyl fatty acid esters (GE) obtained by
chiral-phase HPLC/ELSD R

Column temperature

GE enantiomer 25 C 5C
Vi” ke a? Rs° Wi k' o R

N 0.31 0.62 0.69 1.39

16:0 2 034 069 1.10 1.70 081 L6l 1.16 2.98
S 0.45 0.90 . 1.09 2.18

18:0 R 049 0.99 1.10 1.82 197 555 1.17 3.27
N 0.20 0.41 0.42 0.85

18:1 2 0.99 044 1.09 1.09 049 097 1.15 2.78
S — — — — 0.29 0.59 .

18:2 R _ _ 0.33 0.66 1.12 1.85
N — — — — 0.23 0.45

18:3 R B . 0.95 0.50 1.12 1.60

a) Mobile phase : Acetonitrile/methanol (98.5 : 1.5, v/v); b) Vi = retention volume (mL) corrected by
subtracting the column void volume (Chiralpak IA, 3.35 mL); c) k'= capacity ratio ; d) « = separation
factor ; e) Rs = peak resolusion. R = 1.18 (Rt; = Rt;)/(ws + w), where w = peak half width (min).

25 C CTHM L7HE, 16:0-GE, 18 : 0-GE X TU'18: 1-GE ~ H 72D L, T F=bMI L/ A F ) =LV TlIwTh
OFEEREE, T =MbY L /2708 =L TIRENR DOGEIZDWTH 1.70,1.82,1.09 & HWH»H S iz,
Z1 138,140,078, 7 b= hFYN/T % ) =V TIE Fig 1I1I, TEF=FYN/ X% =)V (985:1.5,v/v) &
1.42,158,0.79, 7t b= P YL /KTIZ1387,1.16,1.06 T BEHMHICH VT, GE® 7 I KEEW (16: 0-GE,
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Fig. 2 Chiral-phase HPLC/APCI-MS profiles
(selected ion monitoring of [M+H] "y of racemic
glycidyl fatty acid esters on CHIRALPAK TA

A, glycidyl palmitate (m/z 313); B, glycidyl oleate
(m/z 339); C, glycidyl linolenate (m/z 335). Mobile
phase and column temperature are the same as those
in Fig. 1B.  Other HPLC and MS conditions as given
in text.

18 : 0-GE, 18:1-GE, 18:2-GE, 18:3-GE) % 4Hr L C#
bhzrua< 7 I A5%R3. 25C OH T ARECTHHT
L7-4%, 16 : 0-GE & 18 : 0-GE Ot EMEARIT 5241255
BE S N7225, REFBEOMINE L b I2 GE OGERIMET L,
18 : 3-GE DY B GBEIZ1S Sz o 72 (Fig. 1A).
% GE DG FRMARZ MM 5 720125C O H 7 A
T CTHONT L7258, 3T GE I IC ol s, fiy
AR A EIH GE D IGFA R 10 55 D —F A A5l ig &
o7z (Fig. 1B). 7 ¥ IVIEOSHE & AR b =ik
KOBMEIZ TR E KIZET, WO GE D (§)- B
FRASHC T L 72, Morante-Zarcero 5 1% CHIRALPAK

KAGAKU Vol. 61 (2012)
AD-H 71 5 2% HWT 7Y ¥ F = OJe Bk ok % #
FHLARE AFH /2% 7 =) (80: 20, v/v) ODBEIH
TRIFLAMENEON (5B, Rs=18), SEEDRAE
BEL)LMIMIFENLILEZWE L TWD. GE DN
RUEARZEHBENHE (NFH > /2278 =, 991,
v/v) ZJH\WT CHIRALPAK 1A # 5 4 CTHHF L7236, R
f##1 GE (18 : 1-GE, 18 : 2-GE, 18 : 3-GE) DBk
HIFcaish, SHlor & LaEEddEL < (R)- 2
PR EIHEL L7 (20~ b 75 AI3EW). LHFHLA
I SEAHOF FVEBO A H = X 2T HHHHE TV
W25 Amylose tris (3,5-dimethylphenylcarbamate) {2 & %
GE O F FIVIlikiZiL, KFEHEEE, rr HEMEH, R
T - BB AR EAEH 2 LNz, BEARE R OMMEATK X
CESLTwWAb0LIERINS.

GE LR RFER (Vo), RFHRE (1), 7HER
¥ (o) KU EEE (Ry) % Table 112787, GE X HH
BRI TICOoONTHESHEAL, BIHREAEL 2> T
STBEREAMET L7z, FARIC, Mtk X ) K& 16 : 0-GE &
18:0-GE X D HL B L, SHEEMKT L7z, T XH %
TNV EICH 25883 7) tulfEOF 7V
HPLC IZBWCIEL D SN TV S Y — b ik
HIHERTHOAEEAE SN B D, RIFEICBNTH A
SAREEZ BT 55C ICTFIF5Z LT, ANafll GE
(18 : 1-GE, 18:2-GE, 18:3-GE) IZ2oWVWTiRWIhd 1.6
D EosmgE» o, 28I L <% L7z (Table 1).
ZOZENS, KETOSIIZERE O GE B REA
DHFIIFICETH D EEZ S

3:3 ¥ ZJLHPLCMS IC& % GE EZEMEFOEE

BEMHIZTE IR/ A% — b (985: 1.5, v/v)
FHWT, #52ESC T, #GEEENEZ XS
HPLC/APCI-MS 5747 L7245 %, §XTOGE»H 71 | >
L+ [M+H] " PFIZHE—D ¥ —27 L LTHRIE S,
COAF R BRLTEONZGE T EIfkDSIM 70~
7T A% Fig. 210R8T. WID T & IKIZONTDH
ELSD Mith o3& & FERIC BRI 2 082 S /=, GE D
MS IZBWT, [M+H] " %#E=%—L7:¥4&, APCIMS &
ESIMS D 10 5B I&EETH 5 2 L BHE STV B Y. ARF
72 T4 ESIMS ZMat L7228, @M L7245tk (M+H]'
A ST, [M+Na] " AAPCIMS TR b7z [M+H] '
WCVLEk s 2 B TR &/, L7zd55 T, ESIMS T3
GE O T RECh i EEZ LN,

Table 2 (MR BRS, EEBRFE K OREMRIZ DOV THRE
L7-fR %R, % GE OMEROMBREL 0.997 DLk
THY, BFLEMRBERIE SNz BIBRR (S/N=3)
LERBA (S/N=10) &, EhZNn0.2, 0.67ugmL '
Tholz.
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Table 2 Limit of detection (LOD), limit of quantification (LOQ), and calibration lines obtained for enantiomeric

glycidyl fatty acid esters (GE)

LOD®/ug mL™' LOQ”/ug mL ™" Calibration line
GE Enantiomer Enantiomer S-enantiomer R-enantiomer
S R S R Equation R’ Equation R’
16: 0 0.2 0.2 0.66 0.66 y =1061175x — 736213  0.9967 y = 953826x — 250272 0.9997
18:0 0.2 0.2 0.66 0.66 y = 743751x — 549055 0.9978 y=699722x — 151986 0.9985
18:1 0.2 0.2 0.66 0.66 y = 802928x — 275120 0.9993 y=801020x — 312693 0.9988
18:2 0.2 0.2 0.66 0.66 y = 954918x — 519142 0.9980 y =984471x — 672675 0.9973
18:3 0.2 0.2 0.66 0.66 y = 580746x — 234941 0.9984 y = 588035x — 173547 0.9990

a) Defined as S/N = 3 for LOD and 10 for LOQ based on 5 uL injection of the standard GE solution at a concentration of 0.2

ug mL ™.

b) Calculated from the equation y = Ax + B, where x is the injected concentration (g mL™"), yis the peak area, A is

the slope, and B is the intercept in the range between 0.5 and 50 ug mL ™" (0.5, 1, 5, 10, 20 and 50 ug mL™").
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Fig. 3 Chiral-phase HPLC/APCI-MS profiles (selected ion monitoring of [M+H]™") of the glycidyl fatty acid esters

from a diacylglycerol-rich oil (DAG oil)

A, glycidyl palmitate (m/z 313); B, glycidyl oleate (m/z 339); C, glycidyl linoleate (m/z 337); D, glycidyl linolenate

(m/z 335). Glycidyl stearate is not shown.

¥ J )V HPLC/APCI-MS % V2T, DAG {lih® GE % 4
MLCTHONZZZ 8~ b7 T L% Fig. 3 1TRT. MR H
BEZ ORI 2 4TH I GE BT 572912, 600 pg
ORFME A T LEALL. FORKE, BBICEIND
5 D EFE L GE DENEFNOBERERIE, 25 57PN
B L TEEL (18:0-GED 7 u~ 7 J Al
B, RAHEAROSENCRIZTEEEIZEILEALAD
SNGholz. B5N7% GE ONFEMAEERE % Table 3
IZ7R9. DAGTHOEKSTH 5 1,3DAG # R T 5 E R

Chiral-phase HPLC-MS conditions are the same as those in Fig. 2.

PR, 16:0 GRIEDIEEH 3.4 %), 18:0 (F 1.1 %),
18:1 (I729.9 %), 18:2 ([ 59.1 %), 18:3 (I 5.2 %)
THoHIEPWMEINTVEY, ZONRIMRMIK % KW L
TGE b 18: 2GE bR (B GE #1449 %), KT
18 : 1-GE (7] 40.5 %), 18 :3-GE ([dl 10.4 %), 16 : 0-GE
(f121%), 18:0-GE (21 %) THo7:. WFho GE
IZoWTdh, (8)-RBMkE (R)-BEMHIIIZIZFERAEL
7z, WEHIHP O GE O EREIZ 238 ugg ' THY, GE %
BEARHE CEM LTS ai T 5 HFEcloh il
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Table 3 Levels of enantiomeric glycidyl fatty acid esters (GE) in a
diacylglycerol-rich oil (ugg ')

This study
GE - Previous study "
S-enatiomer R-enantiomer S+ RY
16: 0 2.4 2.3 4.7 6
18:0 3.1 2.0 5.1 <5
18:1 48.9 47.4 96.3 94
18:2 52.6 54.2 106.8 132
18:3 13.0 11.7 24.7 32
Total 120.0 117.6 237.6 269
a) Sum of $- and R-enantiomers. b) Data from Masukawa ef al”.

H—O—CH, H,C—O—H H,C—O—H
H_O—é<H isomerization < isomerization H»é‘O_H
H , HwC~=0—C—R : H
R—%—O—CHz : (Il) HZC—O—%—R

H,C—0—H 0

(R)-1-monoacylglycerol

(R)-acyloxonium ion

l

CH
o ol]?

. I C—=H

B \O—éHz

(R)-glycidyl fatty acid ester

2-monoacylglycerol

(S)-1-monoacylglycerol

(S)-acyloxonium ion

|

HZC\
[0 O
H=C |

H C—R
H,C—0~

(S)-glycidyl fatty acid ester

Fig. 4 Possible mechanism of formation of enantiomeric glycidyl fatty acid esters from refined edible oils

(264 ug g DY E W L TRO/NS oz TOENIIARE
FEFEL, POoEERSTHS 18: 2-GE & 18: 3-GE I
BOTHBETH -7z (Table 3). 5%, F—ilB &)k
TOMLTHREZERT LI ENDLETHLLEEZLN
5.

DAG {3l > BN T GE 2 M HE£ (&Y
EDORFETOMHDPES TH - 72, RiFExmgE (0.1
~05ugg ) DCGEA2EL L SNDERATMRPAER S
y Rl &Y — o M A CEAT A 23500
DGE ZigME L7720, L)EEREOMSEEZMEHTAZ
EVERTHLEEZOND.

34 GEXZEMBEOEREBOWE

GE ZEAMOBLE THIZB VT, TAG &£ DAG HRDE
JTINTY k= (MAG) »OBKREZIETIVEF
VoA T VOB ERTERTLIEEZLNTVD

AV SRR EE STV ARV, Fig 412, AR
KﬁwT%%LtGE%?EﬁW@Eﬁﬁﬁ%F?.mm
WMOFELERTH L KEE F 7 2D TAG D sn-1 {7 &
3 MICHEET AR BBLRAE LV & h
5", DAGI A 5 KT 5 1-MAG b (S)-1-MAG (sn-1-
MAG) & (R)-1-MAG (sn-3-MAG) DIZIZHRBEAWTD
HEEZBLNAD. TAG LU DAG 51 &MAG b AEK T 5
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A, TIUIBTIFIIC X DRER (S)-1-MAG & (R)-1-MAG
CEDICRIL (5231 5 MAGOE Faxiv
FEORIAKIZE D, (5)-1-MAG 2°5 1% (S)-GE 7%, (R)-1-MAG
MBI (R)-GENFERT S LTINS (Bilka)., L7z
BoT, (R)-BMEAKL (9)-BRUEAROIZIZFEREWTD
HMAGHSIEGEDIFIFT L IBEFERT S —H,
(S)-IMAG 2 51% (8§)-TIYIVFFVZ T LA F U &2HKT
(S)-GE %, (R)-1-MAG 22513 (R)-T Y IVt F V= 44
F U EBRT(R)-GEBEFNFNERT L LSS (BB
Bb). L7ds>T, TOLREDBAKT S GE 1XIFITT LI
KTHD. Q2MAGDSERT LT Y VAEF V= a4
X (R)-BMRE (5)- BEADOIZIZERRAMTH L LH#H
EINDEI LMD (o), HO5N5 GE bITTT L IR
L. INHOZ D0, DAGHMICE ENAGER, RE
Ee SEEOBERDIZIZHEREYH»SER SN DO
LEZOLND.

4 Fk ]

AREFZETIZF 5 VA HPLC # W T, RERE B i
GRDOREG D GE ONFERIESHETHND TR L7z, &
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A simple and selective method was developed for the determination of enantiomeric glycidyl
fatty acid esters (GE) in refined edible oils, which are undesirable trace contaminants formed
during refining processes. For this purpose, chiral-phase high-performance liquid
chromatography (HPLC) was performed with a column containing amylose tris(3,5-
dimethylphenylcarbamate) as a chiral selector, using an acetonitrile/methanol mixture as the
mobile phase, which gave clear enantiomer resolution of synthetic saturated and unsaturated
GE racemates. This was followed by on-line atmospheric pressure chemical ionization mass
spectrometry (APCI/MS) to obtain prominent protonated [M+H] “ molecules, by which
individual GE molecules could be identified and quantified. The quantification of GE
enantiomers was performed in the selected ion monitoring (SIM) of [M+H]" . This chiral-
phase HPLC/APCI-MS-SIM method was standardized with synthetic GE racemates, and applied
to the separation, identification and quantification of individual GE enantiomers in a
commercial diacylglycerol (DAG)-rich oil produced originally from soybean oil and rapeseed
oil.  The results clearly showed that the DAG-rich oil contained almost equal amounts of R-
and S-enantiomers of glycidyl palmitate (16 : 0-GE), stearate (18 : 0-GE), oleate (18:1-GE),
linoleate (18 :2-GE), and linolenate (18 : 3-GE), suggesting that both enantiomers would be
formed from the corresponding almost racemic 1-monoacylglycerols. The most predominant
GE was 18 : 2-GE, followed by 18 : 1-GE, which accounted for 107 and 25 ug g~ ', respectively,
reflecting the fatty acid composition of the DAG oil.

Keywords : glycidyl fatty acid ester ; enantiomer ; diacylglycerol-rich oil ; chiral-phase HPLC ;
atmospheric pressure chemical ionization mass spectrometry.



