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(R) 0.9999 96.7% ~102.2% RSD  4.1% ~5.4%
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2.2
5.0 mg 100.0 mL 0.003% BHT
o —40 C 6 o 0.003% BHT
I T IV V. ©
I T T vV 5.082 2.033 1.016 0.254  0.127 mg/Lo
2.3
' YMC C30 (250 mmx4.6 mm 3.5 pum YMC ) © 25 C;
:100 pL; (A) ( B) :0.0~14.0 min 85% A 15% B;
14.0 ~15.0 min 90% A 10%B; 15.0 ~18.0 min 10% A 90%B; 18.0 ~22 min 85%A 15%8B.
1.0 mL/min; : 445 nm © 550 nm,
2.4
2 g 0.001 g) 10 g( 0.001 g) 50.0 mL (
10 mL 2 min) 5 mL 5% KOH
10 mL 1 min 30 min 0.005% BHT
- (2:2:1 V/V) 10 mL 60 s 6000 r/min 10 min
; 10 mL 35 C
0.003% BHT 5.0 mL 0.22 pm HPLC o
3
3.1
C,H5 0, 568.9
13- V13- 9- 97—
1 o OH
Ho‘é:
EEMIpiES
N Ho all-trans lutein OH
° 9—£Pﬁéii§1ﬁ2ﬁff OH H QJIDﬁCfSEtEﬁIf
445 nm
HO OH
0.7 1325
445 nm e e OH HO 13%cis lutein
1
Fig. 1 Structures of 5 lutein stereoisomers
4
3.2
Cig C Cig
Cso
16 o 1 mg
2 mg/L - 2% 40 W

1h 1 mol/L 2 30 C
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0.003% BHT 10.0 mL
o 5 - 5
- 1 9- 1 5 -
13— Table 1 UV-Vis absorption wavelength of the 5 lutein stereoisomers
4 nm Stereoisomer Absorption wavelength ( nm) *
13- 13—¢is lutein 330 438 463
8 . 13- 13"—is lutein 331 439 464
YMC €30 5 All4rans lutein 332 444 472
9- 9-¢is lutein 331 439 467
8 17 18 9-- 9°—cis lutein 328 439 468
5 o * ( / )
2a * : Data was determined in the HPLC eluent ( methyl tert-butyl ether/methanol)
5 employing the photodiode array detector.
2b
60 ;
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Fig.2 HPLC chromatograms of 5 lutein stereoisomers
(a) (' All trans leutin standard) ; ( b) ( A after isomeriza—
tion) o 1. 13— ( 13cis lutein) ; 2. 13- ( 13-cis lutein) ; 3. ( All4rans lutein) ;
4. 9- (9-cis lutein) ; 5. 97— (97-¢is lutein)
3.3
-KOH KOH
A) Al 3 ;
- - (2:2:1 V/V)
o 2.
- - (2:2:1 V/V) o
3.4 N
A Cc

0.127 ~5.082mg/L A=1368.4C-9.7 (R)
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0.9999., 2 (n=3)
S/N=3 S/N=10 Tab?e 2 Influence of solvent compositions on the recovery of all-trans
lutein ( n=3)
/ /
. Petroleum ether/n-hexane/ Spiked Found Recovery
0.010 }Lg/g 0.030 Mg/g dichlormethane( V/V) (pg/e) (pg/e) (%)
3.5 1:0:0 0.500 0.421 84.2
0:1:0 0.500 0.405 81.0
0. 200 0:0:1 0.500 0.487 97.4
1:1:1 0.500 0.438 87.6
0.500  1.000 pg/g 2:1:1 0.500 0.468 93.6
1:2:1 0.500 0.455 91.0
6 97.5% 102. 1:1:2 0.500 0.488 97.6
> D 4 4 2:2:1 0.500 0.497 99.4
% 96.7% RS 5. 4% - 3% 2:1:2 0.500 0.493 98.6
4.1% - 1:2:2 0.500 0.499 99.8
3.6
5 3. 1
m 1.661 g V5.0 mL 13- 13- 99— 97—
A=1368.4C9.7 5 C, C, C,
C9' Clrans .
o L CntCatCCy
trans
0.7
Crpa = (1)
m
CT()Lal ( H‘g/g) 0 7
m 4 ° 3 (n=3)
Table 3 Contents of all+rans lutein in dairy products (n=3)
4 Lutein ( pg/g)
No. 13- 13- 9- 9-—
5 13-€is 137¢is 9-cis 9 —¢is All+rans Total
o 1 0.287 0.248 0.170 0.193 1.868 2.765
2 0.268 0.183 0.310 0.268 1. 806 2.834
3 0.301 0.202 0.123 0.127 1.555 2.309
yMmc 4 0.315 0.212 - - 1.828 2.355
C30 5 5 0.194 0.124 - - 1.362 1.680
4
5 o
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Cold Saponification Method for Determination of 5 Lutein
Stereoisomers in Dairy Products by
High Performance Liquid Chromatography

CHEN Wan-Qin LIU Zhu ZHENG Guo-Gang' MAO Pei-Qing ZHU Bing-Qi DING Yu-Qi ZHOU SaiJing
( Zhejiang Institute for Food and Drug Control Hangzhou 310004  China)

Abstract A cold saponification method for determination of 5 lutein stereoisomers in dairy products by high
performance liquid chromatography ( HPLC) was developed. Samples were cold—saponified at room
temperature and extracted by n-hexane/petroleum/dichloromethane (2:2:1 V/V/V). Then 5 lutein
stereoisomers were separated on a YMC C30 column with gradient elution using methanol/methyl tert-butyl
ether as the mobile phase and data were acquired by a photodiode array detector at wavelength of 445 nm.
The calibration curve was linear in the range of 0. 127-5. 082 mg/L with correlation coefficient of 0. 9999

and the recoveries were from 96.7% to 102.2% with the RSDs in the range of 4. 1% -5.4% (n=6). The
limit of detection was 0.010 pg/g (S/N=3) and the limit of quantification was 0.030 pg/g ( S/N=10) .
By presenting results of good accuracy precision and sensitivity this method validates its suitability for
routine analysis of 5 lutein stereoisomers in dairy products.
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