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Abstract: A method to simultaneously detect all-trans-Lutein, all-trans-S-cryptoxanthin and their stereoisomers was developed using
Cag-column, high-performance liquid chromatography, diode array (Cs-HPLC-DAD) technique. The structures of isolated compounds were
elucidated by atmospheric pressure chemical ionization-mass spectrometry (APCI-MS) and ultraviolet/visible (UV/Vis) spectroscopy. The
optimal chromatographic condition was as follows: mobile phase A:1.5% ammonium acetate:water:methyl tert-butyl ether (MTBE)-MeOH
(5:25:70, VIVIV), mobile phase B: 1.5% ammonium acetate:water: MTBE-MeOH (5:85:10, V/V/IV); flow rate: 0.6 mL/min; elution time: 24 min;
injection volume: 20 pL; column temperature: 25 “C. Using this novel method, 15-cis-lutein, 13/13’-cis-lutein, 9-Cis-lutein, 9'-cis-lutein,
15-cis-f-cryptoxanthin, 13- and 13'~cis-S-cryptoxanthin, 9-cis-S-cryptoxanthin and 9'-cis-B-cryptoxanthin were successfully separated from the
mixture. The peak areas of all-trans lutein and all-trans S-cryptoxanthin showed a good linear relationship with their injection volumes in the
range of 2 to 150 ng and 5 to 250 ng, respectively. The proposed method accurately and rapidly separated all-trans lutein, all-trans
S-cryptoxanthin, and their cis-isomers simultaneously. This method has potential applications in qualitative and quantitative analysis of all-trans
lutein, all-trans g-cryptoxanthin, and their stereoisomers in fruits and vegetables.
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Fig.1 The structures of all-E lutein and all-E g-cryptoxanthin

HR, KT B S A p-Rasm i b e p A )
RIER L, HRT BB SRS E Lo Hr R IE i
AL, KA B . 25K iR A A
TR0 4 i A3 2R B R A A AT 70, BRI TR G
AR5 B8 2 3R LR IR S Ak . Kao 25
I 7y B INEWAFAE BN TG R B AV L
() 155 A4k i 1 . Prateek Gupta 2l B /v e I
[N 2 FP2EHIEE DR, (Bl RN 2l b
BT AAR ) 7> B Al T RIE,  FFBCA R RIS 73
T e G AR A AR S VI T 0. BRIk
ARSI IR AR R IR ANAH ELFI ARG MG N TR
SN AR HER R A R R BRI T
FOBSH AR HPLC Rrill 7 i, 4 Rt e i =]
IS E R AR 2Rl R %
TR A, FERTEAD G BOR ) 5
MR LR, ORI E SRR -
TR G S EA R B R i o7 T R SR A R

b BEL
H~J o

1 RS

L1/ %4 5wl

4 M B ARG (97%). 422 p-Bais b
AL (95%), E[E Sigma A#]; . [FEki. KR
PR BRAREREREN (rHrat), EZGERLAFIA TR
NE] FELRUT EEE (MTBE). Il (faital), 3%
BRI AR CIRE: (RS, RETRFERERI
FIGRAT]; 4K, PiNEEreERE R AR .

12 &5 %%

101A-2 BT FE A XU TR, il AR o k)
EEAVILE IR AT BS224S LTI RE, JhmEL

FIHRIEA AR A D10 ZAWEML, i B as
HIRAF]; KQ-300DE RUEst i ikiGvedy, Eilimh
EFEER AR AR fERPEIR THC-C-1, K ETTsL:
W) s TES B NETH, T TR A IR
NF]; HPLC1200 mrdtiiAH Ay, 35 E Agilent B
HIRAT; Bk YMC-Cap;  Z2HE(E 6530 K&
FUULRAT- "R AT TR] (Y (6530 Q-TOF) (APCI J5),
% Agilent BHEHBRAF] .

13 7%

131 rtsE&. B-REh AL ARG 4] &

2 AR 2R SRR R R il 2
B AR AR T vE . s 1.00 mg 42t
- ZR 1.00 mg 45l B-Be B b it 2 ) FH PP
Wi, IRE ZFIEMOEERT 25 mLsREA =R,
B TRV PR . BS540 2 mL 3R p-Ba
TR R AR TR 1, FH BRSO (s 71,
SRJE IO 1 mL - Eeldt (1.8 pg/mL) F14 mL IEC
B, s SN B R T 1%~2%. HIRETRTE
FEAEIR AT AT 10 om &b GIREE 25 °C, JGHERE
2000 lux), HESFL h fEHCGHACEE . FHIRACHRER AR

(1X10° moliL) Vel % Axmt, F KT R 2

mb FEFRVE, 22 0.45 pm SR E S HERERG I .
1.3.2. AR EIER SIS

Cao-HPLC 41 it C3p(4.6 mm>250 mmi.d.,
5 um); ViZhAH: A: 1.5% 1% % /K IMTBE/ F iz
=5/25/70, B: 1.5% % /K/MTBE/H#=5/85/10; it
. 0.6 mL/min; FEFEE: 20 pL; AHIR 25 C.

MS %A44: MS £%:: Agilent 6530 Q-TOF; &1
JE: APCI; BYIEHE: 2500 V; TS 5L
SR : 20 psis YA : 350 °C 5 28V : 400 C;
HLF T 4 pA.
1.33 AFf W& eg 1

HERPREL 1.00 mg 4R A2 FEhndEfh, R
BRI E R Z 50 mLAREA IR, R, HlsnE
WREN 20 pg/mL AR 20 HIE— & Al T 5
mL A&, HRBDER IR, SR 0.01,
0.05. 0.1. 0.2. 04. 0.8. 1. 2. 4. 6 ug/mL ] &%
AT, A RYNREEERE 3 1K, LAEFEE AL
B~ FH RS THI R N AR L i -3 ZR A Hh 28

AEFAFREL 1.00 mg 42X p-RasmibritEt, FHH
BRI 225 4 50 mL AR R BN, R, HR
RN 20 pg/mL FIARAER . 437HX 0.0125. 0.025.
0.05. 0.25. 0.5, 1.0. 15, 2.0, 25 mL ¥rifEVRE T 5
mL e, HFEESIRS), HsikEA 0.05,

331



MR BRI

Modern Food Science and Technology

2016, Vol.32, No.2

0.1. 0.2, 1. 2. 4. 6. 8. 10 pg/mL [ RFIbFHEA R,
TN RYIRBEEHERE 3k, DAERE A bR . AH ST
WU TR AR ] B-Re B At 28 o

14 HAEH5HT
SERGHE 45 K Origin 8.5 #FALHE,
2 EBERESH

21 ARAHEZFARR fEERAER

A AR MM 77 33 B9 L
a o0
8ot

60

mAU

40F

0 4 8 12 16 20 24 28

LB RS 8] / min
b
120 3
100 +
80
2
= 60+
40}
20} Al 45 1190
1A 6 \ ’Ul
(Ul h i T 1 1 I
0 4 8 12 16 20 24
LB RS 8] / min
& 2 T RGEFETERARR. 28N -IREREESH
A EEE

Fig.2 Chemical structures of all-E lutein and all-E g-cryptoxanthin
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Table 2 Identification of all-E lutein, all-E p-cryptoxanthin, and their cis-isomers
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