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Effects of Geometrical Isomerisation on Singlet—oxygen Quenching by Lycopene in vitro
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(1. College of Life Science, Capital Normal University, Beijing 100037, China;

2. College of Applied Arts and Science, Beijing Union University, Beijing 100083, China)

Abstract: Objective: To study the effects of geometrical isomerisation on singlet—oxygen quenching by lycopene in vitro.
Method: In this study, induced by iodine and with further separation and purification by C30-HPLC, the certain amounts of
137—and 97—1 somers were prepared from the al1 £-isomer of natural lycopene. Ability to extinguish singlet—oxygen generated from
reaction between NaCl0 and H:0z by each isomer was then compared by count photons generated from the reaction. Result: Ability
to quench singlet—oxygen by each isomer is ranked in following order: allE—isomer>>13Z-isomer>>9 7Z—isomer. Conclusion: It
is therefore considered that Z—isomerisation appeared by both sides of double bond in the molecule of lycopene can reduce the
ability toextinguish singlet—oxygenof themolecule. Additionally, thecloser tothe center of themolecule this isomerisation, the
more decrease of ability to extinguish singlet—-oxygen by the molecule.
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Fig.1  Molecular structures of lycopene geometrical isomers

EWFFUR, RS 7, WA sl w4k
il 2% 13 A9 i A 44, FERY T Cao—HPLC 43 B RI4t4L,
ErEW . R, AR R B A UK, A R
AE0) (WM (1)), PSSR IG T AORZ SN
Fr P A 0GP B liAb 10 25 2150 In 3 B 2 2SS AR
B R, WS N BB TBOG T IR R B, B
KGO Z 0 A1 FE R 2 ) LAAT e A6 A R 28 0 41 3R AR AR SR
KPR .

NaC10+LE0:—NaCl+HE0+0, ¢

1 #MR5RE

L1 MR

. RAREN . B K F RN DO AW (o AT
4fi) bntfb T HFHPLC 4 B ZG . FR R
FEAUT FERE (MTBE) (344 €4 3 ARk 571)) A E; Fl
2T % FE 0 (Lycopene FS, 10%) DSM A7 o
L2 s

Cao £ (YMC Carotenoid S-5). HPLC (Waters 1525 %

Fi1% RS A PDA-996 — HZ A W A1 Ko ) 2
Fls AGJEEETE Multi Spec—150 Bt/ ] BPCL-G—K
WIS R ITAC  hRBE AR BT .

L3 ik

L31  FAma B &

PRI — s SR ALLZE ™= 5, B T 50ml 5
et o o T RR M 475 nm eOLE, I
RS N B e R S w .

x={AXy)/ A%lemX 100 )

A, x MFEREMA RIS E (2) s v AW
AR (m1) 5 A AAESAE 475nm AR EME; A™lcm K
W RE, w8 SCNTE Lem HEREK I EL AR 1% (W/V) 9%
JEE S T B A . FEMESR B €=3400.

L32 A SRR S

Bl 5 T 4T 2% - SR e A R BE (W/ V) 1)
il - “ SRR S T AL 5 1/20 (V/V) B LG4 )
TN LL WP IR . H GBI B H )T 60cem Ji
B 15min JG@EJCIRAT o EBRAEIX — RV, O I [R] A
W B R R O S, I [A) K sl B ok £ 2 5 1k
T ML 2 oy 1 AR5 B il
133 Cao—HPLC 4. itk mifk

S EALLE TSP Coo-HPLC 25
HPLC A% Ot B AR S ARE), ikt Waters
YMC Carotenoid S-5(4.6 X 250mm) ; JREHAH A K L H -
FlE(75:25) 5 Wsh#HB A MTBE; WaIMHA 5B 4
TN 0. 06% = LAt Ry etk 70 By b A D20 3R et s &k
PERBESEME: B AE Smin P 0% M9 IN% 55%; 8~35min
B4+ 55%; 35~40min B H55% 4 0%; kN
1.0ml/min; FIPEA 475nm; PR TEHE 260~700nm;
RS 200 1o MRS & A120 I AT 0 RDG ISR X
HEATH R . WURARIA 7y, H 1. 3 Jrak I il e Foik
Ela, HESWT, —20 CRAT7.

L34 ANFESERAR R B AR ) EER

B &Aoo v T DU SR, MR 1. 3. 1 ik
MR A 2 (2) XA 52 5, B AT 0. 0001
0.0005. 0.001. 0.005. 0.01. 0.02mg/ml A=) ¥ J& 1]
W .

FABEES A5 BrAC o3 v AN [ e A A IR B T I
FRAN — XA AKAR R 2 AR 6T, I RS AT R K
LAE I MEHFIE. EH 640nm 386D REM
b 1s, WHERTIA] 100s; I 14C PR IEAC 2S5 30000 Y 1
T .

DEEAE G, AR RO 2m ] R v
W 1ml FEE. 0. 2ml FERAT, RS E KSR
Wby, FFRINE, R Y S 10s M

Waters 28



106 2007, Vol. 28, No. 08

=Y

X ILAATF oY

AN 0. 6ml 30% BEEKHB RN, EEOLT . FER
DY I R

T % R N 52 2 Fh IR BE R 2R (052 M, R fff R 5 56 45
RIHER T, AR EZNE =R, BCEFEITHE
A St ) Sl ST/ W7 = L )

RIS Y P R U R SN LR P i
FHEROCT A

X 100% (3)

K

2 HR5HSH

21 B FE I FHIRN Coo-HPLC 4355, itk 5
%

WT i SR8 b 2R AR U SR I I 4 T IR
LA X —IRAE MR R Oy T 45K 4 T BN 28 I S 8
N FAL 2 RIS W R L . X7k
N T R/ALZE S TI, TR R T AT AL
AR AR R 13 R 9 I R R RS0 . [T 2k i A
IS T S i AN 5 55 1) Cao—HPLC [R5 18 . &l 2
xW, KPS SRENE, R TR &R
2, WA TTT &R,

3.0 . o
95 T WA T 5
L 5w

2.0 -
1.5

W 5

L0}
0.5 b

0.0

-0.5 .

LRE B E] (min)

&2 IS SAIEEMLREHRA Co-HPLC BiLE

Fig.2 Cs-HPLC chromatogram of lycopene sample before and

after iodine-induced
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Fig.4 Photon counts of reaction with allE-isomer (a) 13Z-isomer
(b) and 9Z-isomer (c) as free radical quenchers

—0— 9 i A A
65 —o— I3IGASRAIE
—— AR SR

PEKEE (%)
w
&

5 . : . s
-0.001 0.004 0.009 0.014 0.019
3R (mg/m1)

El5  =MIRMEEEERERLR

Fig.5 Comparison of quenching of three isomers
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