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Study on the Influence of Temperature on the Stability of
High Proportion of Z—-Lycopene Isomers

LI Hong', SUN Qingrui', ZHANG Lianfu™">
(1. School of Food Science and Technology , Jiangnan University , Wuxi 214122, China ;2. State Key Laboratory of
Food Science and Technology , Jiangnan University , Wuxi 214122, China)

Abstract: Compared to All -E lycopene,Z —isomers had higher biological activity and
bioavailability ,but tending to oxidative degradation and conversion to E—isomer. In the paper, YMC
Carotenoid C30-HPLC system were used to detect the influence of temperature on isomers” stability.
The results showed that the proportion of cis—isomer lycopene could reach 78-85% in ethyl acetate
by combining refluxing —crystal techniques. Storage stability test showed that the lower the
temperature was,the smaller of degradation rate constant (k) of lycopene isomers was,indicating
that the slower rate of degradation,more stable the storage. While the model parameters indicated
that under isothermal conditions,k y £<ko 7<ki; 7 The activation energies of 9-7Z,13-7,All-E and
All -Z isomers were 46.42 kJ/mol,29.19 klJ/mol,56.94 kJ/mol and 32.45 kJ/mol during storage
respectively. So stability order of three major lycopene isomers was:All -E >97 >13Z. And the
activation energy of high proportion of Z-lycopene isomer product was 33.76 kJ/mol.
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Fig. 2 Degradation kinetics curve of lycopene isomers at different temperature
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Table 1 Degradation kinetic parameters of lycopene isomers at various storage conditions
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SRR TR - ~ —— - 151k BE/ (kJ/mol )
255K (-18 C) 277K (4 C) 298K (25 C) 310K (37 C)
9-7

0.000 4 0.003 1 0.006 1 0.027 1 46.42

13-7 0.003 5 0.012 1 0.017 9 0.051 3 29.19
All-E 0.000 09 0.001 1 0.002 2 0.017 2 56.94
M= it 0.001 4 0.006 0.009 2 0.027 2 32.45
M E 0.001 1 0.004 9 0.007 5 0.024 5 33.76

|3 2 i

FANLL R A B bk A B ) 58 1Y D RE K ¥,
A PG R AR 4 S XA 21 R 401, X 435 4 1 3 ik 21
B0 HA T R 0 A W MR A R R {HL [R]
by I B A R i B W e 4 o =) Il 52 5 Ak B
PEAE . L YMC Carotenoid C30 #1403 4E , LI
FRCT HemE R Ry ia sh AR , SR F AR B VR I B9 HPLC
Kol R 48, AT LAF 4518

PLLTR Wi R A 5t 1) ] 3 [l 9 — B 245 &y

156 FH H2 AR A 4 £ X 7 Bk 78%~85% 1) T A 41
SRR TR AR 25 S R AR R o 3 R R e ko
EUBR /N A 30 B8 RS . I A A AL
2 AR I R b B S TS AL e 33.76
kJ/mol , B2 VEATI A R4 5 o Z5 0 21 3R S A I ) 9 B2
FEVEATA] Herp RR e Pk e B CR - ALl-E>9Z>137,
T LL 2 53T A A& A 0T 338 S R, 09t =X S 4 4% 1)
e 2152 B A 2L RE B ARIRL Y 6 AT s 2D PR B AR &
(Rl A, 7F — o B T A el &2 2R AT, BT AR IR
S — A AR e I TR i 4L R AR E PR IR AR

eS¢

[ 1] Shi J,Le Maguer M. Lycopene in tomatoes: chemical and physical properties affected by food processing [J]. Crit Rev Food Sci
Nutr,2000,40(1):1-42.

[2] Rao A V,Agarwal S. Role of lycopene as antioxidant carotenoid in the prevention of chronic diseases:A review [J]. Nutrition
Research, 1999,19(2) .305-323.

[3 ] Giovannucci E. Tomato products,lycopene,and prostate cancer:A review of the epidemiological literature [J]. Journal of
Nutrition, 2005, 135(8) : 2030S-18.

[ 4] Arab L,Steck S. Lycopene and cardiovascular disease[J]. American Journal of Clinical Nutrition,2000,71(6):1691S-5S.

[57 E B, E e, T I%E 5. 7 ah£0 3R 98K - Boid /s BUIT B A0 B0 /R D). & 5 A W4 oR %441 ,2010,29(3) : 376-380.

WANG Xiaolan, WANG Xuan,ZHANG Lianfu. Antitumor effect of lycopene nanodispersion on mice transplanted with hepatoma
[J]. Journal of Food Science and Biotechnology,2010,29(3):376-380.(in Chinese)

[ 6] Koe B K,Zechmeister L. In vitro conversion of phytofluene and phytoene into carotenoid pigments[J]. Archives of Biochemistry
and Biophysics, 1952,41(1).

[7] 5ki&E &, 5k H . Cosmosil+Cholester—HPLC %43 3 i 21 2% F MR B WFFE[)]. & 55 4 8 R 2241 ,2010,29(5) :699-703.
ZHANG Lianfu,ZHANG Huanwei. Study on the separation of lycopene isomers via cosmosil cholester—HPLC system[]]. Journal
of Food Science and Biotechnology,2010,29(5):699-703.(in Chinese)

[ 8 ] Di Mascio P,Kaiser S,Sies H. Lycopene as the most efficient biological carotenoid singlet oxygen quencher [J]. Archives of
Biochemistry and Biophysics, 1989,274(2).

[9 ] Conn P F,Schalch W, Truscott T G. The singlet oxygen and carotenoid interaction [J]. Journal of Photochemistry and
Photobiology B-Biology,1991,11(1):41-47.

[10] Schierle J,Bretzel W,Buhler I,et al. Content and isomeric ratio of lycopene in food and human blood plasma [J]. Food
Chemiistry, 1997,59(3) :459-465.

[11] Boileau T W M, Boileau A C,Erdman J W. Bioavailability of all-trans and cis—isomers of lycopene [J]. Experimental Biology
and Medicine ,2002,227(10):914-919.

A& 5 4ok £ S0 2014 5 33 HE T 719



LI Hong,et al: Study on the Influence of Temperature on the Stability Research Article
of High Proportion of Z-Lycopene Isomers

[12] Unlu N Z,Bohn T,Francis D M, et al. Lycopene from heat—induced cis—isomer—rich tomato sauce is more bioavailable than from
all-trans—rich tomato sauce in human subjects[J]. British Journal of Nutrition,2007,98(1).140-146.

[13] Clinton S K,Emenhiser C,Schwartz S J,et al. cis—trans lycopene isomers,carotenoids,and retinol in the human prostate[J].
Cancer Epidemiology Biomarkers & Prevention, 1996,5(10) :823-833.

[14] Ferruzzi M G,Nguyen M L,Sander L. C,et al. Analysis of lycopene geometrical isomers in biological microsamples by liquid
chromatography with coulometric array detection[]]. Journal of Chromatography B,2001,760(2) :289-299.

[15] Bohm V,Puspitasari—-Nienaber N L, Ferruzzi M G, et al. Trolox equivalent antioxidant capacity of different geometrical isomers of
alpha—carotene ,beta—carotene , lycopene ,and zeaxanthin [J]. Journal of Agricultural and Food Chemistry,2002,50 (1):221-
226.

[16] Shi J,Le Maguer M. Lycopene in tomatoes : Chemical and physical properties affected by food processing|J]. Critical Reviews in
Biotechnology,2000,20(4) :293-334.

[17] Kaur D,Sogi D S,Wani A A. Degradation kinetics of lycopene and visual color in tomato peel isolated from pomace [J].
International Journal of Food Properties,2006,9(4):781-789.

[18] Moraru C,Lee T C. Kinetic studies of lycopene isomerization in a tributyrin model system at gastric pH [J]. Journal of
Agricultural and Food Chemistry,2005,53(23):8997-9004.

[19] Re R,Fraser P D ,Long M,et al. Isomerization of lycopene in the gastric milieu [J]. Biochemical and Biophysical Research
Communications,2001,281(2) :576-581.

[20] WS, skAefh, =30, S5 T on 20 3% 76 Rl W okl A R0 TR AR v A U AR e R e MR T )] B S AR AR R,
2013,32(1):22-29.
WANG Xiaowen,ZHANG Huawei, YAN Shengkun,et al. Study on the configuration—changing and stability of lycopene in the
process of microemulsion preparation and storage[J]. Journal of Food Science and Biotechnology,2013,32(1):22-29.(in Chinese)

[21] Chasse G A,Mak M L,Deretey E, et al. An ab initio computational study on selected lycopene isomers[]]. Journal of Molecular
Structure—-Theochem ,2001,571.27-37.

2 W fHm A

SWAR(FN): 2014 BIRAFEWBHAFARAFATS

Fis B . 2014-09-17 25 A . 2014-09-20

ek . aml R I v E AR R 2

HRIP A - R AR PR AP o 22 FE BT i e 2 DA 2 [ AR R R AR W SR

4SO H O 2014-08-01

RN AR

I & B . 010-82106381

E-MAIL: jiangxiliang@caas.cn

WMl http://www.ipmchina.net/cspp/showmynews.asp?news_id=213

SV NG

hER YR A S YRS R 2 B 1998 SE LR IR E B AR SR, E 4 T 4 B MR AEWBIA
SERWEN 2, BF] 22 (08 TFHE IR T e 199 2 A AR ) B AR & 78 A= ) 9 1 4T A~ 7R 5 10 PRI S U, 08 TR 2 14 2 00 B e 2
AT 5 2 5 B AR B B9 K R B BUBCHE A o SRR 2013 4F 7 A 19~22 H 1E B & R W 44 91 “2013 1 bk
FAYIBIR EARPT27 B RES) 2014 4F 9 A 17~20 H7E = p A B WITH A T, 23304 Bk “2014 i ik 7 1 28 ) B 1
SEARBIRF2", AR SV o EAY (R e 2 200, b A (R a2 YRR £l 2 5 2 E A R E LYo &
HEER IR, AR e R AR R A A R AR A v | 2 R A AR e AR B 5 B IR S BT T 0

720 Journal of Food Science and Biotechnology Vol.33 No.7 2014



