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FROM THE EDITOR  
 
“Nothing great in the world has been accomplished without 

passion.” (Hegel, German philosopher, 1770-1831) 
Such passion for carotenoids, in all hues, localities, and 
aspects, was obvious for anyone who observed Dr. 
Norman Krinsky during many scientific conferences he 
attended and organized. He considered results and 
opinions of everybody present, from well-known 
researchers to young graduate students, with unfailing 
courtesy, respect and light humor which encouraged 
discussion. His probing questions and generous comments 
often threw new light on difficult problems or showed a new 
direction to solve them. 
We are going to miss Norman very much in future 
carotenoid gatherings, like CARIG Symposium at EB 2009, 
or the Gordon Research Conference on Carotenoids next 
January. He was a model of a true scientist, full of passion 
for his research, possessing encyclopedic knowledge of his 
field, a great mentor of young academicians and an 
example to emulate for all. A tribute to Dr. Norman Krinsky 
will be presented at CARIG minisymposium during EB 
2009, on Saturday, April 18, by his long-time collaborator, 
Dr. Robert Russell from Tufts University. 

Maria S. Sapuntzakis, Chicago, IL 
 

In Memoriam 
Norman I. Krinsky, 1928-2008 

Norman I. Krinsky, a scientist who was a leader in the field 
of carotenoids, passed away on November 28, 2008 after 
more than a half century of dedicated research with these 
plant pigments. One will find few research publications on 
carotenoids that will not include a reference to Dr. Krinsky’s 
work. 
Born in Michigan’s Upper Pennisula, Dr. Krinsky grew up in 
Chicago. His studies in biochemistry began at the 
University of Southern California where he received a B.S. 
and M.S. in this field. In 1952, he was awarded a Ph.D. in 
biochemistry with a dissertation entitled “Studies of 
Carotenoid and Vitamin A Complexes with Protein in 
Plasma and Tissues”.  
In 1953, Norman came to Harvard University. As a U.S. 
Public Health Service Postdoctoral Fellow, he worked with 
George Wald who received a Nobel Prize in Medicine for 
his work with vitamin A and vision.  Norman continued his 
work with Wald with a postdoctoral fellowship from the 
National Council to Combat Blindness. Norman was at 
Harvard for 7 years, the latter part of which he served as 
an instructor and lecturer in the Department of Biology.   
In 1960, he accepted a position as an assistant professor 
at Tufts University School of Medicine, and he remained at 
Tufts for the rest of his career. In these early days, his 
studies in algae and bacteria laid down some of the ground 
work for understanding the biochemical conversions and 

function of various carotenoids in these organisms.  His 
interest in the photochemistry of carotenoids led him into 
other areas of radical biochemistry as well.  Throughout 
the decades his research explored the metabolism of 
carotenoids in a variety of animal models. In later years 
the monkey model allowed for exploration into the 
biological control of carotenoids in the primate retina. 
It was his collaborations using the ferret model that were 
particularly interesting. This work was spawned from the 
epidemiological studies that had shown that carotenoid 
status was related to decreased risk of lung cancer. 
Contrary to these observations, intervention studies 
using supplemental β-carotene showed that smokers 
were at a greater risk of lung cancer. Norman and his 
longtime collaborators, Robert M. Russell and Xiang-
Dong Wang, proposed that large doses of β-carotene, in 
an oxidatively stressed environment, e.g. smokers’ lungs, 
were oxidized to harmful compounds. Their work in this 
animal model confirmed it. This was a beginning of the 
realization that pharmaceutical doses of β-carotene could 
have pro-oxidant effects.  
Another significant contribution that Norman made was 
the studies that evaluated the bioconversion to vitamin A 
of carotenoids in various food vehicles. Norman, Rob 
Russell, and Guangwen Tang at Tufts showed that the 
bioavailability of vitamin A from β-carotene varied 
considerably from one food source to another. This lead 
to the realization that not only was the amount of 
carotenoid contained in a food of importance, but also 
the amount that was available for absorption from the gut 
into the body. These findings were of such importance 
that Norman was invited to chair the panel that set the 
Recommended Daily Allowance of antioxidants. The 
World Health Organization also changed its 
recommendations in light of this work.  He wrote many 
review articles and edited two influential books, 
“Carotenoids: Chemistry and Biology” (with his long-time 
collaborator Micheline Mathews-Roth and with R. F. 
Taylor), and “Carotenoids in Health and Disease” (with 
Susan Mayne and Helmut Sies).  
Dr. Krinsky was one of the leaders who set a tone of 
collegiality and cooperation in the field of vitamin A and 
carotenoids research. He was deeply interested in the 
research advances of others. This was reflected in the 
many conferences and committees that he helped 
organize. In 1973, the increasing interest in the field of 
free radicals and related oxidants in relation to health 
and disease initiated a Gordon Conference on “Oxy-
Radicals in Biology and Medicine.” Norman was a part of 
this initiative and was the first chair of a conference that 
continues today. By the early 1990s, it was realized that 
there were carotenoids of interest beyond the major ones 
found in diet and human tissues. This led to the creation 
of yet another conference. In 1992, he chaired the first 
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Gordon Research Conference on “Chemistry and Biology 
of Carotenoids” which also continues to this day. 
Throughout this rich and colorful career Norman was 
continually involved with students and teaching. When he 
retired from Tufts in 2001, he and his wife established the 
Norman & Susan Krinsky Excellence in Teaching Award 
for students in the Sackler School of Graduate Biomedical 
Sciences and the Medical School at Tufts. This award 
honors Norman’s 40 years of service in the Sackler School 
and is meant to recognize individuals who have shown 
sustained teaching excellence.  
Dr. Krinsky continued his sincere and dedicated interest in 
carotenoids up until the year of his death with his last 
publication. This research report was reminiscent of that 
which began his career, with a study of the distribution of 
carotenoids in the blood circulation. Also, reminiscent of his 
early work, this work contained several co-authors, a 
testimony to his giving and sharing of his gift of bringing 
new eyes to view and study these special colors that 
surround us. 
Norman passed away the day after Thanksgiving 2008, an 
occasion which he enjoyed with his wife Susan, their 
daughter Lisa, their son Adam, and their two grandchildren, 
Colin and Jenna. The color that Norman brought to the 
carotenoid community cannot be measured. 

Elizabeth Johnson, Boston, MA 
CARIG Travel Awards 

CARIG will award one or more $500 travel grants based on 
a poster competition to be held in conjunction with the 
CARIG/VARIG Social at Experimental Biology 2009, on 
April 18, 6:00-8:30pm, in New Orleans Marriott, Galerie 4-
6. Graduate students and postdoctoral trainees are eligible. 
Posters must address carotenoid and/or vitamin A 
research. For those assigned an oral presentation rather 
than a poster at EB’09, printed copies of the slides may be 
used for the CARIG/VARIG poster competition. No 
advance registration is required to participate in the poster 
competition. Contact: Dr. Elizabeth J. Johnson, 
Carotenoids & Health Laboratory, Jean Mayer USDA 
Human Nutrition Research Center on Aging, Tufts 
University, Boston, MA 02111, USA tel: 1-617-556-3204, 
fax: 1-617-556-3344, E-mail: elizabeth.johnson@tufts.edu  

 
UPCOMING EVENTS 

April 18-22, 2009 
Experimental Biology 2009, New Orleans, LA. Contact: 
EB2009, FASEB Office of Scientific Meetings & 
Conferences, 950 Rockville Pike, Bethesda, MD 20814-
3998, website: www.eb2009.org, e-mail:eb@faseb.org 
tel: 301-634-7010 [see highlights below]. 
12-15 May, 2009 
Micronutrient Forum "Micronutrients, Health, and 
Development: Evidence Based Programs",Beijing,  
China.  Contact: Micronutrient Forum Secretariat at A2Z  
Project, AED, 1825 Connecticut Ave. NW,Washington DC, 
20009, tel: 202-884-8785, e-mail: mnforum@aed.org 
May 13-14, 2009 
5th Biennial Conference on Diet and Optimum Health, 
Portland, OR. Contact: e-mail: lpi@oregonstate.edu, Tel: 
541-737-5675,website:lpi.oregonstate.edu/conf2009 
October 4-9, 2009 
19th International Congress of Nutrition - Nutritional 

Security for All. Bangkok, Thailand. Contact:  website: 
www.icn2009.com,  
January 17-22, 2010 
7th Gordon Research Conference on Carotenoids, 
Ventura, CA. Contact: website: www.grc.org 
 

HIGHLIGHTS OF EXPERIMENTAL BIOLOGY 2008 
Friday, April 17, CARIG 2009 Symposium, 1:00-5:00pm  
Saturday, April 18, Minisymposium CARIG 
(Carotenoids), 3:00–5:00pm, Convention Center, Room 
333/334 
Saturday, April 18, CARIG/VARIG Social and Student 
Poster Competition, 6:00-8:30pm, New Orleans Marriott, 
Galerie 4-6.  
Monday,April 20, Minisymposium Vitamin A and 
Retinoids, 8:00-10.00am, Convention Center  
Monday, April 20, Poster session Vitamin A and 
Retinoids, Convention Center 
Tuesday, April 21, Poster session CARIG (Carotenoids), 
Convention Center  

. CARIG 2009 Symposium Program 
Molecular Aspects of Carotenoid Metabolism 

Friday, April 17, 2009, 1:00 - 5:00 pm 
Marriott Hotel (555 Canal Street) 

New Orleans, LA 
Chair: Lewis Rubin 

Co-Chair: Sherry Tanumihardjo 
1:00 Carotenoids, their metabolic products, and the 

metabolic syndrome. William S. Blaner, Columbia  
University 

1:45 New functions of CMO1 and CMO2 in cell 
regulation. Lewis P. Rubin, University of South Florida 

2:30 The role of β-carotene-15,15’-oxygenase (CMO1) 
during mammalian embryonic development. Loredana 
Quadro, Rutgers University 

3:15 Alterations in carotenoid bioaccumulation in mice 
lacking the CMO I or the CMO II carotenoid cleavage 
enzyme. Nikki Ford, University of Illinois at Urbana-
Champaign 

4:00 The molecular link between PPARγ and lycopene 
metabolites: a double-edged sword. Xiang Dong 
Wang, Tufts University 

 
RECENT / FORTHCOMING PUBLICATIONS 

SIGHT AND LIFE Magazine 3/2008, PO Box 2116, 4002 
Basel, Switzerland, website: www.sightandlife.org, e-
mail: klaus.kraemer@sightandlife.org tel: 41-61-815-
8756, fax: 41-61-815-8190. See especially:  
Britton G. Highlights of the 15th International Symposium 
on Carotenoids. 
Lycopene. Nutritional, Medicinal and Therapeutical 
Properties. Ed. Preedy V.R. & Watson R.R. Science 
Publishers (USA) 2008.  
Tomatoes and Tomato Products. Nutritional, 
Medicinal and Therapeutical Properties. Ed. Preedy 
V.R, & Watson R.R. Science Publishers (USA) 2008. 
Distribution and Biosynthesis of Carotenoids by S. 
Takaichi in The Purple Photosynthetic Bacteria, ed. 
Hunter N et al, vol 28 of Advances in Photosynthesis and 
Respiration, pp 97-117, Springer, 2009.  

Alphabetical Listing of Recent Publications 
Prepared by Dr. Harold Furr, Institute of Nutrition, Mahidol 



University, Thailand, and Department of Nutritional Sciences, 
University of Wisconsin, Madison. More extensive list may be 

found at www.carotenoidsociety.org. 
 
.      Abadie-Guedes, R., Santos, S. D., Cahu, T. B., Guedes, R. C., & de 
Souza, B. R. Dose-dependent effects of astaxanthin on cortical spreading 
depression in chronically ethanol-treated adult rats. Alcohol Clin.Exp.Res. 
2008; 32: 1417-1421. 
      Adackapara, C. A., Sunness, J. S., Dibernardo, C. W., Melia, B. M., & 
Dagnelie, G. Prevalence of cystoid macular edema and stability in OCT 
retinal thickness in eyes with retinitis pigmentosa during a 48-week lutein 
trial. Retina 2008; 28: 103-110. 
      Ahn, T. K., Avenson, T. J., Ballottari, M., Cheng, Y. C., Niyogi, K. K., 
Bassi, R., & Fleming, G. R. Architecture of a charge-transfer state 
regulating light harvesting in a plant antenna protein. Science. 2008; 320: 
794-797. 
      Akbaraly, T. N., Favier, A., & Berr, C. Total plasma carotenoids and 
mortality in the elderly: results of the Epidemiology of Vascular Ageing 
(EVA) study. Br.J.Nutr. 2008; 1-7. 
      Akbaraly, T. N., Fontbonne, A., Favier, A., & Berr, C. Plasma 
carotenoids and onset of dysglycemia in an elderly population: results of 
the EVA Study. Diabetes Care 2008; 31: 1355-1359. 
      Albert, G. I., Hoeller, U., Schierle, J., Neuringer, M., Johnson, E. J., & 
Schalch, W. Metabolism of lutein and zeaxanthin in rhesus monkeys: 
identification of (3R,6'R)- and (3R,6'S)-3'-dehydro-lutein as common 
metabolites and comparison to humans. Comp.Biochem.Physiol.B 
Biochem.Mol.Biol. 2008; 151: 70-78. 
      Almeida, E. R. & Cerda-Olmedo, E. Gene expression in the regulation 
of carotene biosynthesis in Phycomyces. Curr.Genet. 2008; 53: 129-137. 
      Alonso-Alvarez, C., Perez-Rodriguez, L., Mateo, R., Chastel, O., & 
Vinuela, J. The oxidation handicap hypothesis and the carotenoid 
allocation trade-off. J.Evol.Biol. 2008; 21: 1789-1797. 
      Alper, H. & Stephanopoulos, G. Uncovering the gene knockout 
landscape for improved lycopene production in E. coli. Appl. Microbiol. 
Biotechnol. 2008; 78: 801-810. 
      Akimoto, S., Yokono, M., Higuchi, M., Tomo, T., Takaichi, S., 
Murakami, A. & Mimuro, M. Solvent effects on excitation relaxation 
dynamics of a keto-carotenoid, siphonaxanthin. Photochem Photobiol. 
Sci. 2008; 7: 1206-9. 
      Alquezar, B., Rodrigo, M. J., & Zacarias, L. Regulation of carotenoid 
biosynthesis during fruit maturation in the red-fleshed orange mutant 
Cara Cara. Phytochemistry 2008; 69: 1997-2007. 
      Anjay, M. A., Palanivel, V., & Nirmal, S. An infant with yellow skin. 
Arch.Dis.Child. 2008; 93: 553. 
      Asker, D., Beppu, T., & Ueda, K. Nubsella zeaxanthinifaciens gen. 
nov., sp. nov., a zeaxanthin-producing bacterium of the family 
Sphingobacteriaceae isolated from freshwater. Int.J.Syst.Evol.Microbiol. 
2008; 58: 601-606. 
      Balashov, S. P., Imasheva, E. S., Wang, J. M., & Lanyi, J. K. 
Excitation energy-transfer and the relative orientation of retinal and 
carotenoid in xanthorhodopsin. Biophys.J. 2008; 95: 2402-2414. 
      Baldermann, S., Ropeter, K., Kohler, N., & Fleischmann, P. Isolation 
of all-trans lycopene by high-speed counter-current chromatography 
using a temperature-controlled solvent system. J.Chromatogr.A 2008; 
1192: 191-3 
      Barros, L., Cruz, T., Baptista, P., Estevinho, L. M., & Ferreira, I. C. 
Wild and commercial mushrooms as source of nutrients and 
nutraceuticals. Food Chem.Toxicol. 2008; 46: 2742-2747. 
      Bartlett, H. E. & Eperjesi, F. A randomised controlled trial 
investigating the effect of lutein and antioxidant dietary supplementation 
on visual function in healthy eyes. Clin.Nutr. 2008; 27: 218-227. 
      Beatty, S., van Kuijk, F. J., & Chakravarthy, U. Macular pigment and 
age-related macular degeneration: longitudinal data and better 
techniques of measurement are needed. Invest Ophthalmol.Vis.Sci. 
2008; 49: 843-5. 
      Beck, J., Ferrucci, L., Sun, K., Fried, L. P., Varadhan, R., Walston, J., 
Guralnik, J. M., & Semba, R. D. Circulating oxidized LDL are associated 
with overweight, obesity, and low serum carotenoids in older community-
dwelling women. Nutrition 2008; 24: 964-968. 
      Bessler, H., Salman, H., Bergman, M., Alcalay, Y., & Djaldetti, M. In 
vitro effect of lycopene on cytokine production by human peripheral blood 
mononuclear cells. Immunol.Invest. 2008; 37: 183-190. 
      Blasko, A., Belagyi, J., Dergez, T., Deli, J., Papp, G., Papp, T., 
Vagvolgyi, C., & Pesti, M. Effect of polar and non-polar carotenoids on 
Xanthophylomyces dendrorhous membranes by EPR. Eur.Biophys.J. 
2008; 37: 1097-1104. 
     Block, K. I. An antioxidant turnabout. Integr.Cancer Ther. 2008; 7: 59-
6 

      Boon, C. S., Xu, Z., Yue, X., McClements, D. J., Weiss, J., & 
Decker, E. A. Factors affecting lycopene oxidation in oil-in-water 
emulsions. J.Agric.Food Chem. 2008; 56: 1408-1414. 
      Borel, P., Moussa, M., Reboul, E., Lyan, B., Defoort, C., Vincent-
Baudry, S., Maillot, M., Gastaldi, M., Darmon, M., Portugal, H., Lairon, 
D., & Planells, R. Human fasting plasma concentrations of vitamin E 
and carotenoids, and their association with genetic variants in apo C-
III, cholesteryl ester transfer protein, hepatic lipase, intestinal fatty acid 
binding protein and microsomal triacylglycerol transfer protein. 
Br.J.Nutr. 2008; 1-8. 
      Borowski, T., Blomberg, M. R., & Siegbahn, P. E. Reaction 
mechanism of apocarotenoid oxygenase (ACO): a DFT study. 
Chemistry. 2008; 14: 2264-2276. 
      Buendia, B., Allende, A., Nicolas, E., Alarcon, J. J., & Gil, M. I. 
Effect of regulated deficit irrigation and crop load on the antioxidant 
compounds of peaches. J.Agric.Food Chem. 2008; 56: 3601-3608. 
      Burgess, L. C., Rice, E., Fischer, T., Seekins, J. R., Burgess, T. P., 
Sticka, S. J., & Klatt, K. Lycopene has limited effect on cell proliferation 
in only two of seven human cell lines (both cancerous and 
noncancerous) in an in vitro system with doses across the 
physiological range. Toxicol. In Vitro 2008; 22: 1297-1300. 
      Cardoso, G. C. & Mota, P. G. Speciational evolution of coloration in 
the genus Carduelis. Evolution 2008; 62: 753-762. 
      Chander, S., Meng, Y., Zhang, Y., Yan, J., & Li, J. Comparison of 
nutritional traits variability in selected 87 inbreds from Chinese maize 
(Zea mays L.) germplasm. J.Agric.Food Chem. 2008; 56: 6506-6511. 
      Chen, C. Y. & Blumberg, J. B. Phytochemical composition of nuts. 
Asia Pac.J.Clin.Nutr. 2008; 17 Suppl 1: 329-332. 
      Cho, E., Hankinson, S. E., Rosner, B., Willett, W. C., & Colditz, G. 
A. Prospective study of lutein/zeaxanthin intake and risk of age-related 
macular degeneration. Am.J.Clin.Nutr. 2008; 87: 1837-1843. 
      Chow, C. K. The relative efficacy of lycopene and β-carotene in 
inhibiting experimental metastasis of human hepatoma SK-Hep-1 cells 
in athymic nude mice. J.Nutr. 2008; 138: 2289. 
      Coesel, S., Obornik, M., Varela, J., Falciatore, A., & Bowler, C. 
Evolutionary origins and functions of the carotenoid biosynthetic 
pathway in marine diatoms. PLoS.ONE. 2008; 3: e2896. 
      Coesel, S. N., Baumgartner, A. C., Teles, L. M., Ramos, A. A., 
Henriques, N. M., Cancela, L., & Varela, J. C. Nutrient limitation is the 
main regulatory factor for carotenoid accumulation and for Psy and Pds 
steady state transcript levels in Dunaliella salina (Chlorophyta) 
exposed to high light and salt stress. Mar.Biotechnol.(NY). 2008; 10: 
602-611. 
      Comstock, G. W., Alberg, A. J., Huang, H. Y., Wu, K., Burke, A. E., 
Hoffman, S. C., Norkus, E. P., Gross, M., Cutler, R. G., Morris, J. S., 
Spate, V. L., & Helzlsouer, K. J. The risk of developing lung cancer 
associated with antioxidants in the blood: ascorbic acids, carotenoids, 
α-tocopherol, selenium, and total peroxyl radical absorbing capacity. 
Am.J.Epidemiol. 2008; 168: 831-840. 
      Cong, H., Niedzwiedzki, D. M., Gibson, G. N., LaFountain, A. M., 
Kelsh, R. M., Gardiner, A. T., Cogdell, R. J., & Frank, H. A. Ultrafast 
time-resolved carotenoid to bacteriochlorophyll energy transfer in LH2 
complexes from photosynthetic bacteria. J.Phys.Chem.B. 2008; 112: 
10689-10703. 
      Costantini, D., Fanfani, A., & Dell'omo, G. Effects of corticosteroids 
on oxidative damage and circulating carotenoids in captive adult 
kestrels (Falco tinnunculus). J.Comp Physiol [B]. 2008; 178: 829-835. 
      Cote, J., Le Galliard, J. F., Rossi, J. M., & Fitze, P. S. 
Environmentally induced changes in carotenoid-based coloration of 
female lizards: a comment on Vercken et al. J.Evol.Biol. 2008; 21: 
1165-1172. 
      Cui, Y., Shikany, J. M., Liu, S., Shagufta, Y., & Rohan, T. E. 
Selected antioxidants and risk of hormone receptor-defined invasive 
breast cancers among postmenopausal women in the Women's Health 
Initiative Observational Study. Am.J.Clin.Nutr.2008;87:1009-1018. 
      Darrigues, A., Schwartz, S. J., & Francis, D. M. Optimizing 
sampling of tomato fruit for carotenoid content with application to 
assessing the impact of ripening disorders. J.Agric.Food Chem. 2008; 
56: 483-487. 
      Das, S. K., Hashimoto, T., & Kanazawa, K. Growth inhibition of 
human hepatic carcinoma HepG2 cells by fucoxanthin is associated 
with down-regulation of cyclin D. Biochim.Biophys.Acta 2008; 1780: 
743-749. 
      Davis, C. R., Howe, J. A., Rocheford, T. R., & Tanumihardjo, S. A. 
The xanthophyll composition of biofortified maize (Zea mays Sp.) does 
not influence the bioefficacy of provitamin a carotenoids in Mongolian 
gerbils (Meriones unguiculatus). J.Agric.Food Chem. 2008; 56: 6745-
6750. 



      De Neve, L., Fargallo, J. A., Vergara, P., Lemus, J. A., Jaren-Galan, 
M., & Luaces, I. Effects of maternal carotenoid availability in relation to 
sex, parasite infection and health status of nestling kestrels (Falco 
tinnunculus). J.Exp.Biol. 2008; 211: 1414-1425. 
     Del Rio, E., Acien, F. G., Garcia-Malea, M. C., Rivas, J., Molina-
Grima, E., & Guerrero, M. G. Efficiency assessment of the one-step 
production of astaxanthin by the microalga Haematococcus pluvialis. 
Biotechnol.Bioeng. 2008; 100: 397-402. 
      Denniss, S. G., Haffner, T. D., Kroetsch, J. T., Davidson, S. R., Rush, 
J. W., & Hughson, R. L. Effect of short-term lycopene supplementation 
and postprandial dyslipidemia on plasma antioxidants and biomarkers of 
endothelial health in young, healthy individuals. Vasc.Health Risk Manag. 
2008; 4: 213-222. 
      Devaraj, S., Mathur, S., Basu, A., Aung, H. H., Vasu, V. T., Meyers, 
S., & Jialal, I. A dose-response study on the effects of purified lycopene 
supplementation on biomarkers of oxidative stress. J.Am.Coll.Nutr. 2008; 
27: 267-273. 
      Dherani, M., Murthy, G. V., Gupta, S. K., Young, I. S., Maraini, G., 
Camparini, M., Price, G. M., John, N., Chakravarthy, U., & Fletcher, A. E. 
Blood levels of vitamin C, carotenoids and retinol are inversely associated 
with cataract in a North Indian population. Invest. Ophthalmol.Vis.Sci. 
2008; 49: 3328-3335.   
      Dreon, M. S., Ituarte, S., Ceolin, M., & Heras, H. Global shape and pH 
stability of ovorubin, an oligomeric protein from the eggs of Pomacea 
canaliculata. FEBS J. 2008; 275: 4522-4530. 
      Dreuw, A. & Wormit, M. Simple replacement of violaxanthin by 
zeaxanthin in LHC-II does not cause chlorophyll fluorescence quenching. 
J.Inorg.Biochem. 2008; 102: 458-465. 
      Dugo, P., Herrero, M., Kumm, T., Giuffrida, D., Dugo, G., & Mondello, 
L. Comprehensive normal-phase x reversed-phase LC coupled to 
photodiode array and mass spectrometry detection for the analysis of free 
carotenoids and carotenoid esters from mandarin. J.Chromatogr.A. 2008; 
1189: 196-206. 
      Dugo, P., Herrero, M., Giuffrida, D., Kumm, T., Dugo, G., & Mondello, 
L. Application of comprehensive two-dimensional LC to elucidate the 
native carotenoid composition in red orange essential oil. J.Agric.Food 
Chem. 2008; 56: 3478-3485. 
      Dugo, P., Herrero, M., Giuffrida, D., Ragonese, C., Dugo, G., & 
Mondello, L. Analysis of native carotenoid composition in orange juice 
using C30 columns in tandem. J.Sep.Sci. 2008; 31: 2151-2160. 
      Eeva, T., Sillanpaa, S., Salminen, J. P., Nikkinen, L., Tuominen, A., 
Toivonen, E., Pihlaja, K., & Lehikoinen, E. Environmental pollution affects 
the plumage color of Great Tit nestlings through carotenoid availability. 
Ecohealth 2008; 5: 328-337. 
      Enserink, M. Tough lessons from golden rice. Science 2008; 320:468-
471. 
      Eriksson, J., Larson, G., Gunnarsson, U., Bed'hom, B., Tixier-
Boichard, M., Stromstedt, L., Wright, D., Jungerius, A., Vereijken, A., 
Randi, E., Jensen, P., & Andersson, L. Identification of the yellow skin 
gene reveals a hybrid origin of the domestic chicken. PLoS.Genet. 2008; 
4: e1000010. 
      Esteban, R., Jimenez, M. S., Morales, D., Jimenez, E. T., Hormaetxe, 
K., Becerril, J. M., Osmond, B., & Garcia-Plazaola, J. I. Short- and long-
term modulation of the lutein epoxide and violaxanthin cycles in two 
species of the Lauraceae: sweet bay laurel (Laurus nobilis L.) and 
avocado (Persea americana Mill.). Plant Biol.(Stuttg). 2008; 10: 288-297. 
      Estrada, A. F., Youssar, L., Scherzinger, D., Al Babili, S., & Avalos, J. 
The ylo-1 gene encodes an aldehyde dehydrogenase responsible for the 
last reaction in the Neurospora carotenoid pathway. Mol.Microbiol. 2008; 
69: 1207-1220. 
      Ewen, J. G., Thorogood, R., Karadas, F., & Cassey, P. Condition 
dependence of nestling mouth colour and the effect of supplementing 
carotenoids on parental behaviour in the hihi (Notiomystis cincta). 
Oecologia 2008; 157: 361-368. 
      Fang, J., Chai, C., Qian, Q., Li, C., Tang, J., Sun, L., Huang, Z., Guo, 
X., Sun, C., Liu, M., Zhang, Y., Lu, Q., Wang, Y., Lu, C., Han, B., Chen, 
F., Cheng, Z., & Chu, C. Mutations of genes in synthesis of the 
carotenoid precursors of ABA lead to pre-harvest sprouting and photo-
oxidation in rice. Plant J. 2008; 54: 177-189. 
      Feng, J., Li, X., & Liu, Y. Effects of pH on the peripheral light-
harvesting antenna complex for Rhodopseudomonas palustris. Sci.China 
C Life Sci. 2008; 51: 760-766. 
      Ferguson, L. R. & Philpott, M. Nutrition and mutagenesis. 
Annu.Rev.Nutr. 2008; 28: 313-329. 
      Ferracane, R., Pellegrini, N., Visconti, A., Graziani, G., Chiavaro, E., 
Miglio, C., & Fogliano, V. Effects of different cooking methods on 
antioxidant profile, antioxidant capacity, and physical characteristics of 
artichoke. J.Agric.Food Chem. 2008; 56: 8601-8608. 

      Flores-Perez, U., Perez-Gil, J., Rodriguez-Villalon, A., Gil, M. J., 
Vera, P., & Rodriguez-Concepcion, M. Contribution of 
hydroxymethylbutenyl diphosphate synthase to carotenoid biosynthesis 
in bacteria and plants. Biochem.Biophys.Res.Commun. 2008;371:510-
4 
      Focsan, A. L., Bowman, M. K., Konovalova, T. A., Molnar, P., Deli, 
J., Dixon, D. A., & Kispert, L. D. Pulsed EPR and DFT characterization 
of radicals produced by photo-oxidation of zeaxanthin and violaxanthin 
on silica-alumina. J.Phys.Chem.B. 2008; 112: 1806-1819. 
      Fujisawa, M., Watanabe, M., Choi, S. K., Teramoto, M., Ohyama, 
K., & Misawa, N. Enrichment of carotenoids in flaxseed (Linum 
usitatissimum) by metabolic engineering with introduction of bacterial 
phytoene synthase gene crtB. J.Biosci.Bioeng. 2008; 105: 636-641. 
      Gallicchio, L., Boyd, K., Matanoski, G., Tao, X. G., Chen, L., Lam, 
T. K., Shiels, M., Hammond, E., Robinson, K. A., Caulfield, L. E., 
Herman, J. G., Guallar, E., & Alberg, A. J. Carotenoids and the risk of 
developing lung cancer: a systematic review. Am.J.Clin.Nutr. 2008; 88: 
372-383. 
      Gao, J., Gao, X., Li, W., Zhu, Y., & Thompson, P. J. Observational 
studies on the effect of dietary antioxidants on asthma: a meta-
analysis. Respirology 2008; 13: 528-536. 
      Garcia-Martin, A., Pazur, A., Wilhelm, B., Silber, M., Robert, B., & 
Braun, P. The role of aromatic phenylalanine residues in binding 
carotenoid to light-harvesting model and wild-type complexes. 
J.Mol.Biol. 2008; 382: 154-166. 
      Garcia, A. L., Koebnick, C., Dagnelie, P. C., Strassner, C., 
Elmadfa, I., Katz, N., Leitzmann, C., & Hoffmann, I. Long-term strict 
raw food diet is associated with favourable plasma beta-carotene and 
low plasma lycopene concentrations in Germans. Br.J.Nutr. 2008; 99: 
1293-1300. 
      Ghosh, C., Baker, J. A., Moysich, K. B., Rivera, R., Brasure, J. R., 
& McCann, S. E. Dietary intakes of selected nutrients and food groups 
and risk of cervical cancer. Nutr Cancer. 2008; 60: 331-341. 
      Giorio, G., Stigliani, A. L., & D'Ambrosio, C. Phytoene synthase 
genes in tomato (Solanum lycopersicum L.) - new data on the 
structures, the deduced amino acid sequences and the expression 
patterns. FEBS J. 2008; 275: 527-535. 
      Gireesh, T. & Sudhakaran, P. R. In vitro uptake of β-carotene by 
human exfoliated colonic epithelial cells. Int.J.Food Sci.Nutr.2008;1-10 
      Graham, J. E., Lecomte, J. T., & Bryant, D. A. Synechoxanthin, an 
aromatic C40 xanthophyll that is a major carotenoid in the 
cyanobacterium Synechococcus sp. PCC 7002. J.Nat.Prod. 2008; 71: 
1647-1650. 
      Grainger, E. M., Schwartz, S. J., Wang, S., Unlu, N. Z., Boileau, T. 
W., Ferketich, A. K., Monk, J. P., Gong, M. C., Bahnson, R. R., 
DeGroff, V. L., & Clinton, S. K. A combination of tomato and soy 
products for men with recurring prostate cancer and rising prostate 
specific antigen. Nutr Cancer 2008; 60: 145-154. 
      Hahn, A. & Mang, B. [Lutein and eye health--current state of 
discussion]. Med.Monatsschr.Pharm. 2008; 31: 299-308. 
      Hamulka, J. & Nogal, D. [The assessment and characteristic of 
dietary supplements with lutein and zeaxanthin on the Polish 
pharmaceutical market]. Rocz.Panstw.Zakl.Hig. 2008; 59: 47-57. 
      Han, C. H., Yang, C. H., Sohn, D. W., Kim, S. W., Kang, S. H., & 
Cho, Y. H. Synergistic effect between lycopene and ciprofloxacin on a 
chronic bacterial prostatitis rat model. Int.J.Antimicrob.Agents 2008; 
31, Suppl 1: S102-S107. 
      Handayani, A. D., Sutrisno, Indraswati, N., & Ismadji, S. Extraction 
of astaxanthin from giant tiger (Panaeus monodon) shrimp waste using 
palm oil: studies of extraction kinetics and thermodynamic. 
Bioresour.Technol. 2008; 99: 4414-4419. 
      Harari, A., Harats, D., Marko, D., Cohen, H., Barshack, I., Kamari, 
Y., Gonen, A., Gerber, Y., Ben Amotz, A., & Shaish, A. A 9-cis β-
carotene-enriched diet inhibits atherogenesis and fatty liver formation 
in LDL receptor knockout mice. J.Nutr. 2008; 138: 1923-1930. 
      Harikumar, K. B., Nimita, C. V., Preethi, K. C., Kuttan, R., 
Shankaranarayana, M. L., & Deshpande, J. Toxicity profile of lutein 
and lutein ester isolated from marigold flowers (Tagetes erecta). 
Int.J.Toxicol. 2008; 27: 1-9. 
      Hawkins, W. R. Lutein/zeaxanthin. Arch.Ophthalmol. 
2008;126:1313-1314. 
      Helb, H. M., Charbel, I. P., VAN, D. E. R., V, Berendschot, T. T., 
Scholl, H. P., & Holz, F. G. Abnormal macular pigment distribution in 
type 2 idiopathic macular telangiectasia. Retina. 2008; 28: 808-816. 
      Helliwell, M., Liaaen-Jensen, S., & Wilkinson, J. Two polymorphs of 
20-desmethyl-β-carotene. Acta Crystallogr.C.2008; 64: o252-o256 
      Hengstermann, S., Valentini, L., Schaper, L., Buning, C., 
Koernicke, T., Maritschnegg, M., Buhner, S., Tillinger, W., Regano, N., 



Guglielmi, F., Winklhofer-Roob, B. M., & Lochs, H. Altered status of 
antioxidant vitamins and fatty acids in patients with inactive inflammatory 
bowel disease. Clin.Nutr. 2008; 27: 571-578. 
      Hernandez-Valero, M. A., Thomson, C. A., Hernandez, M., Tran, T., 
Detry, M. A., Theriault, R. L., Hajek, R. A., Pierce, J. P., Flatt, S. W., 
Caan, B. J., & Jones, L. A. Comparison of baseline dietary intake of 
Hispanic and matched non-Hispanic white breast cancer survivors 
enrolled in the Women's Healthy Eating and Living study. 
J.Am.Diet.Assoc. 2008; 108: 1323-1329. 
      Herrero, M., Cacciola, F., Donato, P., Giuffrida, D., Dugo, G., Dugo, 
P., & Mondello, L. Serial coupled columns reversed-phase separations in 
HPLC. Tool for analysis of complex real samples. J.Chromatogr.A. 2008; 
1188: 208-215. 
      Hsu, Y. M., Lai, C. H., Chang, C. Y., Fan, C. T., Chen, C. T., & Wu, C. 
H. Characterizing the lipid-lowering effects and antioxidant mechanisms 
of tomato paste. Biosci.Biotechnol.Biochem. 2008; 72: 677-685. 
      Hung, C. F., Huang, T. F., Chen, B. H., Shieh, J. M., Wu, P. H., & Wu, 
W. B. Lycopene inhibits TNF-α-induced endothelial ICAM-1 expression 
and monocyte-endothelial adhesion. Eur.J.Pharmacol. 2008; 586: 275-
282. 
      Imasheva, E. S., Balashov, S. P., Wang, J. M., Smolensky, E., 
Sheves, M., & Lanyi, J. K. Chromophore interaction in xanthorhodopsin--
retinal dependence of salinixanthin binding. Photochem.Photobiol. 2008; 
84: 977-984. 
      Inbaraj, B. S., Lu, H., Hung, C. F., Wu, W. B., Lin, C. L., & Chen, B. H. 
Determination of carotenoids and their esters in fruits of Lycium barbarum 
Linnaeus by HPLC-DAD-APCI-MS. J.Pharm.Biomed.Anal. 2008; 47: 812-
818. 
       Iniesta, A. A., Cervantes, M., & Murillo, F. J. Conversion of the 
lycopene monocyclase of Myxococcus xanthus into a bicyclase. 
Appl.Microbiol.Biotechnol. 2008; 79: 793-802. 
      Ishikawa, C., Tafuku, S., Kadekaru, T., Sawada, S., Tomita, M., 
Okudaira, T., Nakazato, T., Toda, T., Uchihara, J. N., Taira, N., Ohshiro, 
K., Yasumoto, T., Ohta, T., & Mori, N. Antiadult T-cell leukemia effects of 
brown algae fucoxanthin and its deacetylated product, fucoxanthinol. 
Int.J.Cancer. 2008; 123: 2702-2712. 
     Ituarte, S., Dreon, M. S., Ceolin, M., & Heras, H. Isolation and 
characterization of a novel perivitellin from the eggs of Pomacea scalaris 
(Mollusca, Ampullariidae). Mol.Reprod.Dev. 2008; 75: 1441-8. 
     Iurkov, A. M., Vustin, M. M., Tiaglov, B. V., Maksimova, I. A., & 
Sineokii, S. P. [Pigmented basidiomycete yeasts are a promising source 
of carotenoids and ubiquinone Q10]. Mikrobiologiia 2008; 77: 5-10. 
      Iwai, M., Maoka, T., Ikeuchi, M. & Takaichi, S. CrtG, 2,2’-β-
hydroxylase, is involved in carotenogenesis of both nostoxanthin and 2-
hydroxymyxol 2’-fucoside in Thermosynechococcus elongatus strain BP-
1. Plant Cell Physiol. 2008; 49: 1678-87. 
     Izumi-Nagai, K., Nagai, N., Ohgami, K., Satofuka, S., Ozawa, Y., 
Tsubota, K., Ohno, S., Oike, Y., & Ishida, S. Inhibition of choroidal 
neovascularization with an anti-inflammatory carotenoid astaxanthin. 
Invest. Ophthalmol.Vis.Sci. 2008; 49: 1679-1685. 
      Jackson, H., Braun, C. L., & Ernst, H. The chemistry of novel 
xanthophyll carotenoids. Am.J.Cardiol. 2008; 101: 50D-57D. 
      Janik, E., Grudzinski, W., Gruszecki, W. I., & Krupa, Z. The 
xanthophyll cycle pigments in Secale cereale leaves under combined Cd 
and high light stress conditions. J.Photochem.Photobiol.B. 2008; 90: 47-
52. 
      Jesus Ornelas-Paz, J., Failla, M. L., Yahia, E. M., & Gardea-Bejar, A. 
Impact of the stage of ripening and dietary fat on in vitro bioaccessibility 
of β-carotene in 'Ataulfo' mango. J.Agric.Food Chem. 2008; 56: 1511-16 
      Jirasripongpun, K., Pewlong, W., Kitraksa, P., & Krudngern, C. 
Carotenoid production by Xanthophyllomyces dendrorhous: use of 
pineapple juice as a production medium. Lett.Appl.Microbiol. 
2008;47:112-6 
      Johnson, E. J., Chung, H. Y., Caldarella, S. M., & Snodderly, D. M. 
The influence of supplemental lutein and docosahexaenoic acid on 
serum, lipoproteins, and macular pigmentation. Am.J.Clin.Nutr. 2008; 87: 
1521-29. 
      Kang, C. D. & Sim, S. J. Direct extraction of astaxanthin from 
Haematococcus culture using vegetable oils. Biotechnol.Lett. 2008; 30: 
441-444. 
      Kankofer, M. & Albera, E. Postpartum relationship of β-carotene and 
vitamin A between placenta, blood and colostrum in cows and their 
newborns. Exp.Clin.Endocrinol.Diabetes 2008; 116: 409-412. 
      Kant, A. K. & Graubard, B. I. Ethnic and socioeconomic differences in 
variability in nutritional biomarkers. Am.J.Clin.Nutr. 2008; 87: 1464-71. 
      Karlina, M. V., Pozharitskaia, O. N., Kosman, V. M., Shikov, A. N., & 
Makarov, V. G. [Light-absorbing and antiradical properties of a product 
with lutein and zeaxanthin in vitro and kinetics of carotenoids at single 

oral administration on rats]. Vopr.Pitan. 2008; 77: 34-38. 
      Karppi, J., Nurmi, T., Olmedilla-Alonso, B., Granado-Lorencio, F., & 
Nyyssonen, K. Simultaneous measurement of retinol, α-tocopherol and 
six carotenoids in human plasma by using an isocratic reversed-phase 
HPLC method. J.Chromatogr.B Analyt.Technol.Biomed.Life Sci. 2008; 
867: 226-232. 
      Katsuda, T., Shiraishi, H., Ishizu, N., Ranjbar, R., & Katoh, S. Effect 
of light intensity and frequency of flashing light from blue light emitting 
diodes on astaxanthin production by Haematococcus pluvialis. 
J.Biosci.Bioeng. 2008; 105: 216-220. 
      Khan, N., Afaq, F., & Mukhtar, H. Cancer chemoprevention through 
dietary antioxidants: progress and promise. Antioxid.Redox.Signal. 
2008; 10: 475-510. 
      Khan, S. T., Takaichi, S., & Harayama, S. Paracoccus marinus sp. 
nov., an adonixanthin diglucoside-producing bacterium isolated from 
coastal seawater in Tokyo Bay. Int.J.Syst.Evol.Microbiol. 2008;58:383-
6 
      Kim, H. J., Fonseca, J. M., Choi, J. H., Kubota, C., & Kwon, D. Y. 
Salt in irrigation water affects the nutritional and visual properties of 
romaine lettuce (Lactuca sativa L.). J.Agric.Food Chem. 2008; 56: 
3772-3776. 
      Kim, N. H., Kim, Y. S., Kim, H. J., & Oh, D. K. Optimized formation 
of detergent micelles of β-carotene and retinal production using 
recombinant human β,β-carotene 15,15'-monooxygenase. Biotechnol. 
Prog. 2008; 24: 227-231. 
      Kim, S. W., Jung, W. H., Ryu, J. M., Kim, J. B., Jang, H. W., Jo, Y. 
B., Jung, J. K., & Kim, J. H. Identification of an alternative translation 
initiation site for the Pantoea ananatis lycopene cyclase (crtY) gene in 
E. coli and its evolutionary conservation. Protein Expr.Purif. 2008; 58: 
23-31. 
      Kim, S. Y., Waschuk, S. A., Brown, L. S., & Jung, K. H. Screening 
and characterization of proteorhodopsin color-tuning mutations in 
Escherichia coli with endogenous retinal synthesis. 
Biochim.Biophys.Acta 2008; 1777: 504-513. 
      Kobayashi, T., Morimoto, K., & Tatsumi, K. Removal of carotene-
like colored compounds by liquid-liquid extraction during polycyclic 
aromatic hydrocarbons analysis of plant tissue. Chemosphere. 2008; 
70: 2002-2008. 
      Konishi, I., Hosokawa, M., Sashima, T., Maoka, T., & Miyashita, K. 
Suppressive effects of alloxanthin and diatoxanthin from Halocynthia 
roretzi on LPS-induced expression of pro-inflammatory genes in 
RAW264.7 cells. J.Oleo.Sci. 2008; 57: 181-189. 
      Kopcke, W. & Krutmann, J. Protection from sunburn with β-
carotene--a meta-analysis. Photochem.Photobiol. 2008; 84: 284-288. 
      Kowluru, R. A., Menon, B., & Gierhart, D. L. Beneficial effect of 
zeaxanthin on retinal metabolic abnormalities in diabetic rats. Invest. 
Ophthalmol.Vis.Sci. 2008; 49: 1645-1651. 
      Kowluru, R. A., Kanwar, M., Chan, P. S., & Zhang, J. P. Inhibition 
of retinopathy and retinal metabolic abnormalities in diabetic rats with 
AREDS-based micronutrients. Arch.Ophthalmol. 2008; 126: 1266-72. 
      Krichnavaruk, S., Shotipruk, A., Goto, M., & Pavasant, P. 
Supercritical carbon dioxide extraction of astaxanthin from 
Haematococcus pluvialis with vegetable oils as co-solvent. 
Bioresour.Technol. 2008; 99: 5556-5560. 
      Kroll, H., Friedrich, J., Menzel, M., & Schreier, P. Carbon and 
hydrogen stable isotope ratios of carotenoids and β-carotene-based 
dietary supplements. J.Agric.Food Chem. 2008; 56: 4198-4204. 
      Kubo, A., Levin, T. R., Block, G., Rumore, G. J., Quesenberry, C. 
P., Jr., Buffler, P., & Corley, D. A. Dietary antioxidants, fruits, and 
vegetables and the risk of Barrett's esophagus. Am.J.Gastroenterol. 
2008; 103: 1614-1623. 
      Kuhad, A., Sharma, S., & Chopra, K. Lycopene attenuates thermal 
hyperalgesia in a diabetic mouse model of neuropathic pain. Eur.J.Pain 
2008; 12: 624-632. 
      Kuhad, A. & Chopra, K. Lycopene ameliorates thermal 
hyperalgesia and cold allodynia in STZ-induced diabetic rat. Indian 
J.Exp.Biol. 2008; 46: 108-111. 
      Kuhad, A., Sethi, R., & Chopra, K. Lycopene attenuates diabetes-
associated cognitive decline in rats. Life Sci. 2008; 83: 128-134. 
      Kupcinskas, L., Lafolie, P., Lignell, A., Kiudelis, G., Jonaitis, L., 
Adamonis, K., Andersen, L. P., & Wadstrom, T. Efficacy of the natural 
antioxidant astaxanthin in the treatment of functional dyspepsia in 
patients with or without Helicobacter pylori infection: A prospective, 
randomized, double blind, and placebo-controlled study. 
Phytomedicine 2008;15:391-9 
      Kupisz, K., Sujak, A., Patyra, M., Trebacz, K., & Gruszecki, W. I. 
Can membrane-bound carotenoid pigment zeaxanthin carry out a 
transmembrane proton 



transfer?Biochim.Biophys.Acta2008;1778:2334-40 
      Laaksonen, T., Negro, J. J., Lyytinen, S., Valkama, J., Ots, I., & 
Korpimaki, E. Effects of experimental brood size manipulation and gender 
on carotenoid levels of Eurasian kestrels Falco tinnunculus. PLoS.ONE. 
2008; 3: e2374. 
      Landman, M. J., Taylor, S., & van den Heuvel, M. R. Carotenoid 
depletion and ovarian dysfunction in common bully exposed to a New 
Zealand pulp mill effluent. Aquat.Toxicol. 2008; 87: 303-309. 
      Lanyi, J. K. & Balashov, S. P. Xanthorhodopsin: a bacteriorhodopsin-
like proton pump with a carotenoid antenna. Biochim.Biophys.Acta 2008; 
1777: 684-688. 
      Lauretani, F., Semba, R. D., Bandinelli, S., Dayhoff-Brannigan, M., 
Giacomini, V., Corsi, A. M., Guralnik, J. M., & Ferrucci, L. Low plasma 
carotenoids and skeletal muscle strength decline over 6 years. 
J.Gerontol.A Biol.Sci.Med.Sci. 2008; 63: 376-383. 
      Lauretani, F., Semba, R. D., Dayhoff-Brannigan, M., Corsi, A. M., Di 
Iorio, A., Buiatti, E., Bandinelli, S., Guralnik, J. M., & Ferrucci, L. Low total 
plasma carotenoids are independent predictors of mortality among older 
persons : The InCHIANTI study. Eur.J.Nutr. 2008; 47: 335-340. 
      Lauretani, F., Semba, R. D., Bandinelli, S., Dayhoff-Brannigan, M., 
Lauretani, F., Corsi, A. M., Guralnik, J. M., & Ferrucci, L. Carotenoids as 
protection against disability in older persons. Rejuvenation Res. 2008; 11: 
557-563. 
      Lauver, D. A., Driscoll, E. M., & Lucchesi, B. R. Disodium disuccinate 
astaxanthin prevents carotid artery rethrombosis and ex vivo platelet 
activation. Pharmacology. 2008; 82: 67-73. 
      Lawrence, J., Focsan, A. L., Konovalova, T. A., Molnar, P., Deli, J., 
Bowman, M. K., & Kispert, L. D. Pulsed electron nuclear double 
resonance studies of carotenoid oxidation in Cu(II)-substituted MCM-41 
molecular sieves. J.Phys.Chem.B. 2008; 112: 5449-5457. 
      Lechtenberg, M., Schepmann, D., Niehues, M., Hellenbrand, N., 
Wunsch, B., & Hensel, A. Quality and functionality of saffron: quality 
control, species assortment and affinity of extract and isolated saffron 
compounds to NMDA and σ-1 receptors. Planta Med. 2008; 74: 764-72. 
      Lee, C. M., Chang, J. H., Moon, D. O., Choi, Y. H., Choi, I. W., Park, 
Y. M., & Kim, G. Y. Lycopene suppresses ovalbumin-induced airway 
inflammation in a murine model of asthma. Biochem. Biophys. Res. 
Commun. 2008; 374: 248-252. 
      Leo, L., Leone, A., Longo, C., Lombardi, D. A., Raimo, F., & Zacheo, 
G. Antioxidant compounds and antioxidant activity in "early potatoes". 
J.Agric.Food Chem. 2008; 56: 4154-4163. 
      Leung, I. Y. Macular pigment: new clinical methods of detection and 
the role of carotenoids in age-related macular degeneration. Optometry 
2008; 79: 266-272. 
      Levi, L., Levavi-Sivan, B., & Lubzens, E. Expression of genes 
associated with retinoid metabolism in the trout ovarian follicle. 
Biol.Reprod. 2008; 79: 570-577. 
      Li, F., Vallabhaneni, R., Yu, J., Rocheford, T., & Wurtzel, E. T. The 
maize phytoene synthase gene family: overlapping roles for 
carotenogenesis in endosperm, photomorphogenesis, and thermal stress 
tolerance. Plant Physiol. 2008; 147: 1334-1346. 
      Li, F., Vallabhaneni, R., & Wurtzel, E. T. PSY3, a new member of the 
phytoene synthase gene family conserved in the Poaceae and regulator 
of abiotic stress-induced root carotenogenesis. Plant Physiol. 2008; 146: 
1333-1345. 
      Lian, F. & Wang, X. D. Enzymatic metabolites of lycopene induce 
Nrf2-mediated expression of phase II detoxifying/antioxidant enzymes in 
human bronchial epithelial cells. Int.J.Cancer 2008; 123: 1262-1268. 
      Lianfu, Z. & Zelong, L. Optimization and comparison of 
ultrasound/microwave assisted extraction (UMAE) and ultrasonic assisted 
extraction (UAE) of lycopene from tomatoes. Ultrason.Sonochem. 2008; 
15: 731-737. 
      Liang, C. W., Zhang, X. W., Tian, L., & Qin, S. Functional 
characterization of sll0659 from Synechocystis sp. PCC 6803. Indian 
J.Biochem.Biophys. 2008; 45: 275-277. 
      Libkind, D., Gadanho, M., van Broock, M., & Sampaio, J. P. Studies 
on the heterogeneity of the carotenogenic yeast Rhodotorula 
mucilaginosa from Patagonia, Argentina. J.Basic Microbiol. 2008; 48: 93-
98. 
      Libkind, D., Moline, M., de, G., V, Fontenla, S., & van Broock, M. 
Characterization of a novel South American population of the astaxanthin 
producing yeast Xanthophyllomyces dendrorhous (Phaffia rhodozyma). 
J.Ind.Microbiol.Biotechnol. 2008; 35: 151-158. 
      Lightbourn, G. J., Griesbach, R. J., Novotny, J. A., Clevidence, B. A., 
Rao, D. D., & Stommel, J. R. Effects of anthocyanin and carotenoid 
combinations on foliage and immature fruit color of Capsicum annuum L. 
J.Hered. 2008; 99: 105-111. 
      Liu, C. & Russell, R. M. Nutrition and gastric cancer risk: an update. 

Nutr Rev. 2008; 66: 237-249. 
      Liu, X., Allen, J. D., Arnold, J. T., & Blackman, M. R. Lycopene 
inhibits IGF-I signal transduction and growth in normal prostate 
epithelial cells by decreasing DHT-modulated IGF-I production in co-
cultured reactive stromal cells. Carcinogenesis 2008; 29: 816-823. 
      Liu, Z. Q., Zhang, J. F., Zheng, Y. G., & Shen, Y. C. Improvement 
of astaxanthin production by a newly isolated Phaffia rhodozyma 
mutant with low-energy ion beam implantation. J.Appl.Microbiol. 2008; 
104: 861-872. 
      Loane, E., Kelliher, C., Beatty, S., & Nolan, J. M. The rationale and 
evidence base for a protective role of macular pigment in age-related 
maculopathy. Br.J.Ophthalmol. 2008; 92: 1163-1168. 
      Lohse, P. W., Bursing, R., Lenzer, T., & Oum, K. Exploring 12'-apo-
β-carotenoic-12'-acid as an ultrafast polarity probe for ionic liquids. 
J.Phys.Chem.B. 2008; 112: 3048-3057. 
      Lopez-Raez, J. A., Charnikhova, T., Gomez-Roldan, V., Matusova, 
R., Kohlen, W., de Vos, R., Verstappen, F., Puech-Pages, V., Becard, 
G., Mulder, P., & Bouwmeester, H. Tomato strigolactones are derived 
from carotenoids and their biosynthesis is promoted by phosphate 
starvation. New Phytol. 2008; 178: 863-874. 
      Louda, J. W., Neto, R. R., Magalhaes, A. R., & Schneider, V. F. 
Pigment alterations in the brown mussel Perna perna. Comp 
Biochem.Physiol B Biochem.Mol.Biol. 2008; 150: 385-394. 
      Low, J. W. & van Jaarsveld, P. J. The potential contribution of 
bread buns fortified with β-carotene-rich sweet potato in Central 
Mozambique. Food Nutr. Bull. 2008; 29: 98-107. 
      Lu, S. & Li, L. Carotenoid metabolism: biosynthesis, regulation, and 
beyond. J.Integr.Plant Biol. 2008; 50: 778-785. 
      Lucas, A., Andueza, D., Rock, E., & Martin, B. Prediction of dry 
matter, fat, pH, vitamins, minerals, carotenoids, total antioxidant 
capacity, and color in fresh and freeze-dried cheeses by visible-near-
infrared reflectance spectroscopy. J.Agric.Food Chem. 2008; 56: 6801-
6808. 
      Macias-Sanchez, M. D., Mantell, S. C., Rodriguez, R. M., Martinez, 
d. l. O., Lubian, L. M., & Montero, O. Extraction of carotenoids and 
chlorophyll from microalgae with supercritical carbon dioxide and 
ethanol as cosolvent. J.Sep.Sci. 2008; 31: 1352-1362. 
      Maeda, H., Tsukui, T., Sashima, T., Hosokawa, M., & Miyashita, K. 
Seaweed carotenoid, fucoxanthin, as a multi-functional nutrient. Asia 
Pac.J.Clin.Nutr. 2008; 17 Suppl 1: 196-199. 
      Magri, V., Trinchieri, A., Perletti, G., & Marras, E. Activity of 
Serenoa repens, lycopene and selenium on prostatic disease: 
evidences and hypotheses. Arch.Ital.Urol.Androl. 2008; 80: 65-78. 
      Makino, T., Harada, H., Ikenaga, H., Matsud, S., Takaichi, S., 
Shindo, K., Sandmann, G., Ogata, T. & Misawa, N. Characterization of 
cyanobacterial carotenoid ketolase CrtW and hydroxylase CrtR by 
complementation analysis in E. coli. Plant Cell Physiol. 2008; 49:1867-
78. 
      Manabe, E., Handa, O., Naito, Y., Mizushima, K., Akagiri, S., 
Adachi, S., Takagi, T., Kokura, S., Maoka, T., & Yoshikawa, T. 
Astaxanthin protects mesangial cells from hyperglycemia-induced 
oxidative signaling. J.Cell Biochem. 2008; 103: 1925-1937. 
      Mantzouridou, F., Naziri, E., & Tsimidou, M. Z. Industrial glycerol 
as a supplementary carbon source in the production of β-carotene by 
Blakeslea trispora. J.Agric.Food Chem. 2008; 56: 2668-2675. 
      Maoka, T., Akimoto, N., Kuroda, Y., Hashimoto, K., & Fujiwara, Y. 
Pittosporumxanthins, cycloaddition products of carotenoids with α-
tocopherol from seeds of Pittosporum tobira. J.Nat.Prod. 2008; 71: 
622-627. 
      Marasco, E. K. & Schmidt-Dannert, C. Identification of bacterial 
carotenoid cleavage dioxygenase homologues that cleave the 
interphenyl α,β double bond of stilbene derivatives via a 
monooxygenase reaction. Chembiochem. 2008; 9: 1450-1461. 
      Maresca, J. A., Romberger, S. P., & Bryant, D. A. Isorenieratene 
biosynthesis in green sulfur bacteria requires the cooperative actions of 
two carotenoid cyclases. J.Bacteriol. 2008; 190: 6384-6391. 
      Maresca, J. A., Graham, J. E., & Bryant, D. A. The biochemical 
basis for structural diversity in the carotenoids of chlorophototrophic 
bacteria. Photosynth.Res. 2008; 97: 121-140. 
      Martinez, A., Rodriguez-Girones, M. A., Barbosa, A., & Costas, M. 
Donator acceptor map for carotenoids, melatonin and vitamins. 
J.Phys.Chem.A. 2008; 112: 9037-9042. 
      Matsubara, S., Krause, G. H., Seltmann, M., Virgo, A., Kursar, T. 
A., Jahns, P., & Winter, K. Lutein epoxide cycle, light harvesting and 
photoprotection in species of the tropical tree genus Inga. Plant Cell 
Environ. 2008; 31: 548-561. 
       McCoubrey, H., Parkes, G. C., Sanderson, J. D., & Lomer, M. C. 
Nutritional intakes in irritable bowel syndrome. J.Hum.Nutr Diet. 2008; 



21: 396-397. 
      McNulty, H., Jacob, R. F., & Mason, R. P. Biologic activity of 
carotenoids related to distinct membrane physicochemical interactions. 
Am.J.Cardiol. 2008; 101: 20D-29D. 
      Mendiola, J. A., Marin, F. R., Senorans, F. J., Reglero, G., Martin, P. 
J., Cifuentes, A., & Ibanez, E. Profiling of different bioactive compounds 
in functional drinks by HPLC. J.Chromatogr.A. 2008; 1188: 234-241. 
      Meng, L. & Cui, L. Inhibitory effects of crocetin on high glucose-
induced apoptosis in cultured human umbilical vein endothelial cells and 
its mechanism. Arch.Pharm.Res. 2008; 31: 357-363. 
      Meyer, F., Bairati, I., Jobin, E., Gelinas, M., Fortin, A., Nabid, A., & 
Tetu, B. Acute adverse effects of radiation therapy and local recurrence in 
relation to dietary and plasma β-carotene and α-tocopherol in head and 
neck cancer patients. Nutr Cancer 2007; 59: 29-35. 
      Mills, J. P., Simon, P. W., & Tanumihardjo, S. A. Biofortified carrot 
intake enhances liver antioxidant capacity and vitamin A status in 
Mongolian gerbils. J.Nutr. 2008; 138: 1692-1698. 
      Mishra, M. N., Thirunavukkarasu, N., Sharma, I. M., Jagnnadham, M. 
V., & Tripathi, A. K. Mutation in a gene encoding anti-σ factor in A. 
brasilense confers tolerance to elevated temperature, antibacterial 
peptide and PEG-200 via carotenoid synthesis. FEMS Microbiol.Lett. 
2008; 287: 221-229. 
      Mizoguchi, T., Isaji, M., Harada, J., & Tamiaki, H. Identification of 3,4-
didehydrorhodopsin as major carotenoid in Rhodopseudomonas species. 
Photochem.Photobiol.Sci. 2008; 7: 492-497. 
      Mochimaru, M., Masukawa, H., Maoka, T., Mohamed, H. E., 
Vermaas, W. F., & Takaichi, S. Substrate specificities and availability of 
fucosyltransferase and β-carotene hydroxylase for myxol 2'-fucoside 
synthesis in Anabaena sp. strain PCC 7120 compared with 
Synechocystis sp. strain PCC 6803. J.Bacteriol. 2008; 190: 6726-6733. 
     Mojaat, M., Foucault, A., Pruvost, J., & Legrand, J. Optimal selection 
of organic solvents for biocompatible extraction of β-carotene from 
Dunaliella salina. J.Biotechnol. 2008; 133: 433-441. 
      Moller, A. P., Karadas, F., & Mousseau, T. A. Antioxidants in eggs of 
great tits Parus major from Chernobyl and hatching success. J.Comp 
Physiol [B]. 2008; 178: 735-743. 
      Mossine, V. V., Chopra, P., & Mawhinney, T. P. Interaction of tomato 
lycopene and ketosamine against rat prostate tumorigenesis. Cancer 
Res. 2008; 68: 4384-4391. 
      Moussa, M., Landrier, J. F., Reboul, E., Ghiringhelli, O., Comera, C., 
Collet, X., Frohlich, K., Bohm, V., & Borel, P. Lycopene absorption in 
human intestinal cells and in mice involves scavenger receptor class B 
type I but not Niemann-Pick C1-like 1. J.Nutr. 2008; 138: 1432-1436. 
      Nakagawa, K., Kiko, T., Hatade, K., Asai, A., Kimura, F., Sookwong, 
P., Tsuduki, T., Arai, H., & Miyazawa, T. Development of a HPLC-based 
assay for carotenoids in human red blood cells: application to clinical 
studies. Anal.Biochem. 2008; 381: 129-134. 
      Nakagawa, K., Suzuki, S., Fujii, R., Gardiner, A. T., Cogdell, R. J., 
Nango, M., & Hashimoto, H. Probing the effect of the binding site on the 
electrostatic behavior of a series of carotenoids reconstituted into the 
light-harvesting 1 complex from purple photosynthetic bacterium 
Rhodospirillum rubrum detected by Stark spectroscopy. J.Phys.Chem.B. 
2008; 112: 9467-9475. 
      Nakao, M., Sumida, M., Katano, K., & Fukami, H. Enzymatic 
synthesis of astaxanthin n-octanoic acid esters. J.Oleo.Sci. 2008; 57: 
371-374. 
      Navarro-Sampedro, L., Yanofsky, C., & Corrochano, L. M. A genetic 
selection for Neurospora crassa mutants altered in their light regulation of 
transcription. Genetics 2008; 178: 171-183. 
      Naviglio, D., Caruso, T., Iannece, P., Aragon, A., & Santini, A. 
Characterization of high purity lycopene from tomato wastes using a new 
pressurized extraction approach. J.Agric.Food Chem.2008; 56: 6227-31 
      Nicolas-Molina, F. E., Navarro, E., & Ruiz-Vazquez, R. M. Lycopene 
over-accumulation by disruption of the negative regulator gene crgA in 
Mucor circinelloides. Appl.Microbiol.Biotechnol. 2008; 78: 131-137. 
      Niklitschek, M., Alcaino, J., Barahona, S., Sepulveda, D., Lozano, C., 
Carmona, M., Marcoleta, A., Martinez, C., Lodato, P., Baeza, M., & 
Cifuentes, V. Genomic organization of the structural genes controlling the 
astaxanthin biosynthesis pathway of Xanthophyllomyces dendrorhous. 
Biol.Res. 2008; 41: 93-108. 
      Nolan, J. M., Stringham, J. M., Beatty, S., & Snodderly, D. M. Spatial 
profile of macular pigment and its relationship to foveal architecture. 
Invest Ophthalmol.Vis.Sci. 2008; 49: 2134-2142. 
      O'Connell, E. D., Nolan, J. M., Stack, J., Greenberg, D., Kyle, J., 
Maddock, L., & Beatty, S. Diet and risk factors for age-related 
maculopathy. Am.J.Clin.Nutr. 2008; 87: 712-722. 
      Okada, T., Nakai, M., Maeda, H., Hosokawa, M., Sashima, T., & 
Miyashita, K. Suppressive effect of neoxanthin on the differentiation of 

3T3-L1 adipose cells. J.Oleo.Sci. 2008; 57: 345-351. 
      Ouyang, D., Zhang, R., Yi, L., & Xi, Z. A synergistic effect of Cu(2+) 
and norbixin on DNA damage. Food Chem.Toxicol. 2008; 46: 2802-
2807. 
      Palozza, P., Simone, R., & Mele, M. C. Interplay of carotenoids 
with cigarette smoking: implications in lung cancer. Curr.Med.Chem. 
2008; 15: 844-854. 
     Papaioannou, E., Roukas, T., & Liakopoulou-Kyriakides, M. Effect 
of biomass pre-treatment and solvent extraction on β-carotene and 
lycopene recovery from Blakeslea trispora cells. Prep. Biochem. 
Biotechnol. 2008; 38: 246-256. 
      Park, C. S., Lee, S. W., Kim, Y. S., Kim, E. J., Sin, H. S., Oh, D. K., 
Kim, S. W., & Um, S. J. Utilization of the recombinant human β-
carotene-15,15'-monooxygenase gene in Escherichia coli and 
mammalian cells. Biotechnol.Lett. 2008; 30: 735-741. 
      Parsons, J. K., Newman, V., Mohler, J. L., Pierce, J. P., Paskett, 
E., & Marshall, J. The Men's Eating and Living (MEAL) study: a Cancer 
and Leukemia Group B pilot trial of dietary intervention for the 
treatment of prostate cancer. Urology 2008; 72: 633-637. 
      Parsons, J. K., Newman, V. A., Mohler, J. L., Pierce, J. P., Flatt, S., 
& Marshall, J. Dietary modification in patients with prostate cancer on 
active surveillance: a randomized, multicentre feasibility study. BJU Int. 
2008; 101: 1227-1231. 
     Pashkow, F. J., Watumull, D. G., & Campbell, C. L. Astaxanthin: a 
novel potential treatment for oxidative stress and inflammation in 
cardiovascular disease. Am.J.Cardiol. 2008; 101: 58D-68D. 
      Pegklidou, K., Mantzouridou, F., & Tsimidou, M. Z. Lycopene 
production using Blakeslea trispora in the presence of 2-methyl 
imidazole: yield, selectivity, and safety aspects. J.Agric.Food Chem. 
2008; 56: 4482-4490. 
      Peguero-Pina, J. J., Morales, F., Flexas, J., Gil-Pelegrin, E., & 
Moya, I. Photochemistry, remotely sensed physiological reflectance 
index and de-epoxidation state of the xanthophyll cycle in Quercus 
coccifera under intense drought. Oecologia 2008; 156: 1-11. 
      Perez-Bueno, M. L., Johnson, M. P., Zia, A., Ruban, A. V., & 
Horton, P. The Lhcb protein and xanthophyll composition of the light 
harvesting antenna controls the ΔpH-dependency of non-
photochemical quenching in Arabidopsis thaliana. FEBS Lett. 2008; 
582: 1477-1482. 
      Perez-Rodriguez, L., Mougeot, F., Alonso-Alvarez, C., Blas, J., 
Vinuela, J., & Bortolotti, G. R. Cell-mediated immune activation rapidly 
decreases plasma carotenoids but does not affect oxidative stress in 
red-legged partridges (Alectoris rufa). J.Exp.Biol. 2008; 211: 2155-
2161. 
      Persson, C., Sasazuki, S., Inoue, M., Kurahashi, N., Iwasaki, M., 
Miura, T., Ye, W., & Tsugane, S. Plasma levels of carotenoids, retinol 
and tocopherol and the risk of gastric cancer in Japan: a nested case-
control study. Carcinogenesis 2008; 29: 1042-1048. 
      Peternac, D., Klima, I., Cecchini, M. G., Schwaninger, R., Studer, 
U. E., & Thalmann, G. N. Agents used for chemoprevention of prostate 
cancer may influence PSA secretion independently of cell growth in the 
LNCaP model of human prostate cancer progression. Prostate 2008; 
68: 1307-1318. 
      Priyadarshani, A. M., Lamabadusuriya, S. P., Seneviratne, T. R., 
Jansz, E. R., & Peiris, H. A study of the serum carotenoids of eight 
cases of hypercarotenemia in Sri Lanka. Int.J.Food Sci.Nutr. 2008;  1-
6. 
      Qin, J., Yeum, K. J., Johnson, E. J., Krinsky, N. I., Russell, R. M., & 
Tang, G. Determination of 9-cis β-carotene and ζ-carotene in biological 
samples. J.Nutr Biochem. 2008; 19: 612-618. 
      Rabi, T. & Gupta, S. Dietary terpenoids and prostate cancer 
chemoprevention. Front Biosci. 2008; 13: 3457-3469. 
      Rajasingh, H., Gjuvsland, A. B., Vage, D. I., & Omholt, S. W. When 
parameters in dynamic models become phenotypes: a case study on 
flesh pigmentation in the chinook salmon (Oncorhynchus 
tshawytscha). Genetics 2008; 179: 1113-1118. 
      Rankins, J., Sathe, S. K., & Spicer, M. T. Solar drying of mangoes: 
preservation of an important source of vitamin A in French-speaking 
West Africa. J.Am.Diet.Assoc. 2008; 108: 986-990. 
      Reinhold, C., Niczyporuk, S., Beran, K. C., & Jahns, P. Short-term 
down-regulation of zeaxanthin epoxidation in Arabidopsis thaliana in 
response to photo-oxidative stress conditions. Biochim.Biophys.Acta 
2008; 1777: 462-469. 
      Ribaya-Mercado, J. D., Maramag, C. C., Tengco, L. W., Blumberg, 
J. B., & Solon, F. S. Relationships of body mass index with serum 
carotenoids, tocopherols and retinol at steady-state and in response to 
a carotenoid-rich vegetable diet intervention in Filipino schoolchildren. 
Biosci.Rep. 2008; 28: 97-106. 



      Riccioni, G., Mancini, B., Di Ilio, E., Bucciarelli, T., & D'Orazio, N. 
Protective effect of lycopene in cardiovascular disease. 
Eur.Rev.Med.Pharmacol.Sci. 2008; 12: 183-190. 
      Rodriguez-Meizoso, I., Jaime, L., Santoyo, S., Cifuentes, A., Garcia-
Blairsy, R. G., Senorans, F. J., & Ibanez, E. Pressurized fluid extraction of 
bioactive compounds from Phormidium species. J.Agric.Food Chem. 
2008; 56: 3517-3523. 
      Rodriguez-Villalon, A., Perez-Gil, J., & Rodriguez-Concepcion, M. 
Carotenoid accumulation in bacteria with enhanced supply of isoprenoid 
precursors by upregulation of exogenous or endogenous pathways. 
J.Biotechnol. 2008; 135: 78-84. 
      Romano, M., Caprioli, M., Ambrosini, R., Rubolini, D., Fasola, M., & 
Saino, N. Maternal allocation strategies and differential effects of yolk 
carotenoids on the phenotype and viability of yellow-legged gull (Larus 
michahellis) chicks in relation to sex and laying order. J.Evol.Biol. 2008; 
21: 1626-1640. 
      Ruiz-Roldan, M. C., Garre, V., Guarro, J., Marine, M., & Roncero, M. 
I. Role of the white collar 1 photoreceptor in carotenogenesis, UV 
resistance, hydrophobicity, and virulence of Fusarium oxysporum. 
Eukaryot.Cell 2008; 7: 1227-1230. 
      Ruiz, D., Reich, M., Bureau, S., Renard, C. M., & Audergon, J. M. 
Application of reflectance colorimeter measurements and infrared 
spectroscopy methods to rapid and nondestructive evaluation of 
carotenoids content in apricot (Prunus armeniaca L.). J.Agric.Food Chem. 
2008; 56: 4916-4922. 
      Ryan, L., O'Connell, O., O'Sullivan, L., Aherne, S. A., & O'Brien, N. M. 
Micellarisation of carotenoids from raw and cooked vegetables. Plant 
Foods Hum.Nutr. 2008; 63: 127-133. 
       Sackesen, C., Ercan, H., Dizdar, E., Soyer, O., Gumus, P., Tosun, B. 
N., Buyuktuncer, Z., Karabulut, E., Besler, T., & Kalayci, O. A 
comprehensive evaluation of the enzymatic and nonenzymatic 
antioxidant systems in childhood asthma. J.Allergy Clin.Immunol. 2008; 
122: 78-85. 
      Sahni, S., Hannan, M. T., Blumberg, J., Cupples, L. A., Kiel, D. P., & 
Tucker, K. L. Inverse association of carotenoid intakes with 4-y change in 
bone mineral density in elderly men and women: the Framingham 
Osteoporosis Study. Am.J.Clin.Nutr. 2009; 89: 416-424. 
      Sanchez, A. M., Carmona, M., Zalacain, A., Carot, J. M., Jabaloyes, 
J. M., & Alonso, G. L. Rapid determination of crocetin esters and 
picrocrocin from saffron spice (Crocus sativus L.) using UV-visible 
spectrophotometry for quality control. J.Agric.Food Chem. 2008; 56: 
3167-3175. 
      Sanchez, A. M., Carmona, M., Ordoudi, S. A., Tsimidou, M. Z., & 
Alonso, G. L. Kinetics of individual crocetin ester degradation in aqueous 
extracts of saffron (Crocus sativus L.) upon thermal treatment in the dark. 
J.Agric.Food Chem. 2008; 56: 1627-1637. 
      Sandesh, K. B., Vidhyavathi, R., Sarada, R., & Ravishankar, G. A. 
Enhancement of carotenoids by mutation and stress induced 
carotenogenic genes in Haematococcus pluvialis mutants. 
Bioresour.Technol. 2008; 99: 8667-8673. 
      Sandmann, G., Takaichi, S. & Fraser, P. D. Novel C35-apocarotenoids 
in the yellow mutant Neurospora crassa YLO. Phytochemistry 2008; 69: 
2886-90. 
       Schaffer, M. W., Sinha, R. S., Mukherjee, S., & Das, S. K. 
Identification of lutein, a dietary antioxidant carotenoid, in guinea pig 
tissues. Biochem.Biophys.Res.Commun. 2008; 374: 378-381. 
      Scheibner, M., Hulsdau, B., Zelena, K., Nimtz, M., de Boer, L., 
Berger, R. G., & Zorn, H. Novel peroxidases of Marasmius scorodonius 
degrade β-carotene. Appl.Microbiol.Biotechnol. 2008; 77: 1241-1250. 
      Scherzinger, D. & Al Babili, S. In vitro characterization of a carotenoid 
cleavage dioxygenase from Nostoc sp. PCC 7120 reveals a novel 
cleavage pattern, cytosolic localization and induction by highlight. 
Mol.Microbiol. 2008; 69: 231-244. 
      Schilling, M., Haetzelt, F., Schwab, W., & Schrader, J. Impact of 
surfactants on solubilization and activity of the carotenoid cleavage 
dioxygenase, AtCCD1, in an aqueous micellar reaction system. 
Biotechnol.Lett. 2008; 30: 701-706. 
      Schliemann, W., Kolbe, B., Schmidt, J., Nimtz, M., & Wray, V. 
Accumulation of apocarotenoids in mycorrhizal roots of leek (Allium 
porrum). Phytochemistry. 2008; 69: 1680-1688. 
      Schwab, W., Davidovich-Rikanati, R., & Lewinsohn, E. Biosynthesis 
of plant-derived flavor compounds. Plant J. 2008; 54: 712-732. 
      Scolastici, C., Alves de Lima, R. O., Barbisan, L. F., Ferreira, A. L., 
Ribeiro, D. A., & Salvadori, D. M. Antigenotoxicity and antimutagenicity of 
lycopene in HepG2 cell line evaluated by the comet assay and 
micronucleus test. Toxicol. In Vitro 2008; 22: 510-514. 
      Serpen, A., Gokmen, V., Karagoz, A., & Koksel, H. Phytochemical 
quantification and total antioxidant capacities of emmer (Triticum 

dicoccon Schrank) and einkorn (Triticum monococcum L.) wheat 
landraces. J.Agric.Food Chem. 2008; 56: 7285-7292. 
     Shaish, A., Harari, A., Kamari, Y., Soudant, E., Harats, D., & Ben 
Amotz, A. A carotenoid algal preparation containing phytoene and 
phytofluene inhibited LDL oxidation in vitro. Plant Foods Hum.Nutr. 
2008; 63: 83-86. 
      Shapira, N. & Pinchasov, J. Modified egg composition to reduce 
LDL oxidizability: high MUFA and antioxidants versus regular high n-6 
PUFA. J.Agric.Food Chem. 2008; 56: 3688-3693. 
      Sharifzadeh, M., Zhao, D. Y., Bernstein, P. S., & Gellermann, W. 
Resonance Raman imaging of macular pigment distributions in the 
human retina. J.Opt.Soc.Am.A Opt.Image Sci.Vis. 2008; 25: 947-957. 
      Sheehan, J., Ionescu, A., Pouratian, N., Hamilton, D. K., 
Schlesinger, D., Oskouian, R. J., Jr., & Sansur, C. Use of trans sodium 
crocetinate for sensitizing glioblastoma multiforme to radiation: 
laboratory investigation. J.Neurosurg. 2008; 108: 972-978. 
      Sherrod, S. D., Diaz, A. J., Russell, W. K., Cremer, P. S., & 
Russell, D. H. Silver nanoparticles as selective ionization probes for 
analysis of olefins by mass spectrometry. Anal.Chem. 2008; 80: 6796-
6799. 
      Shim, S. & Mathies, R. A. Development of a tunable femtosecond 
stimulated Raman apparatus and its application to β-carotene. 
J.Phys.Chem.B. 2008; 112: 4826-4832. 
      Stalke, S., Wild, D. A., Lenzer, T., Kopczynski, M., Lohse, P. W., & 
Oum, K. Solvent-dependent ultrafast internal conversion dynamics of 
n'-apo-β-carotenoic-n'-acids (n = 8, 10, 12). Phys. Chem. Chem. Phys. 
2008; 10: 2180-2188. 
      Sugiura, M., Nakamura, M., Ogawa, K., Ikoma, Y., Matsumoto, H., 
Ando, F., Shimokata, H., & Yano, M. Associations of serum carotenoid 
concentrations with the metabolic syndrome: interaction with smoking. 
Br.J.Nutr. 2008; 1-10. 
      Sumiya, Y., Morita, S., Nishida, Y., Sakaki, H., Tsushima, M., Miki, 
W., Tanangonan, J., Sawabe, A., Sakagami, Y., & Komemushi, S. 
Phylogenetic analysis of carotenoid-producing marine microorganisms 
around the coral reefs of the Kerama Islands of Okinawa. 
Biocontrol.Sci. 2008; 13: 17-22. 
       Sun, Z., Hans, J., Walter, M. H., Matusova, R., Beekwilder, J., 
Verstappen, F. W., Ming, Z., van Echtelt, E., Strack, D., Bisseling, T., & 
Bouwmeester, H. J. Cloning and characterisation of a maize carotenoid 
cleavage dioxygenase (ZmCCD1) and its involvement in the 
biosynthesis of apocarotenoids with various roles in mutualistic and 
parasitic interactions. Planta 2008; 228: 789-801. 
      Takaichi, S., Maoka, T., Akimoto, N., Carmona, M. L. & Yamaoka, 
Y. Carotenoids in a Corinebacterineae, Gordonia terrae AIST-1: 
carotenoid glucosyl mycoloyl esters. Biochem. Biosci. Biotechnol. 
2008; 72: 2615-22.  
      Takeda, S., Bando, N., & Yamanishi, R. Ingested β-carotene 
enhances glutathione level and up-regulates the activity of cysteine 
cathepsin in murine splenocytes. Biosci.Biotechnol.Biochem. 2008; 72: 
1595-1600. 
      Talegawkar, S. A., Johnson, E. J., Carithers, T. C., Taylor, H. A., 
Bogle, M. L., & Tucker, K. L. Carotenoid intakes, assessed by food-
frequency questionnaires (FFQs), are associated with serum 
carotenoid concentrations in the Jackson Heart Study: validation of the 
Jackson Heart Study Delta NIRI Adult FFQs. Public Health Nutr. 2008; 
11: 989-997. 
      Tanaka, Y. & Ohmiya, A. Seeing is believing: engineering 
anthocyanin and carotenoid biosynthetic pathways. 
Curr.Opin.Biotechnol. 2008;19:190-7 
      Tanaka, Y., Sasaki, N., & Ohmiya, A. Biosynthesis of plant 
pigments: anthocyanins, betalains and carotenoids. Plant J. 2008; 54: 
733-749. 
      Tang, F. Y., Shih, C. J., Cheng, L. H., Ho, H. J., & Chen, H. J. 
Lycopene inhibits growth of human colon cancer cells via suppression 
of the Akt signaling pathway. Mol.Nutr.Food Res. 2008; 52: 646-654. 
      Tanvetyanon, T. & Bepler, G. β-Carotene in multivitamins and the 
possible risk of lung cancer among smokers versus former smokers: a 
meta-analysis and evaluation of national brands. Cancer 2008; 
113:150-7. 
      Theiss, C., Leupold, D., Moskalenko, A. A., Razjivin, A. P., Eichler, 
H. J., & Lokstein, H. Femtosecond spectroscopy of native and 
carotenoidless purple-bacterial LH2 clarifies functions of carotenoids. 
Biophys.J. 2008; 94: 4808-4811. 
      Thirunavukkarasu, N., Mishra, M. N., Spaepen, S., Vanderleyden, 
J., Gross, C. A., & Tripathi, A. K. An extra-cytoplasmic function σ-factor 
and anti-σ-factor control carotenoid biosynthesis in Azospirillum 
brasilense. Microbiology 2008; 154: 2096-2105. 
      Tian, Y. X., Han, R. M., Zhang, J. P., & Skibsted, L. H. Effect of 



polar solvents on β-carotene radical precursor. Free Radic.Res. 
2008;42:281-6. 
      Toral, G. M., Figuerola, J., & Negro, J. J. Multiple ways to become 
red: pigment identification in red feathers using spectrometry. Comp. 
Biochem.Physiol B Biochem.Mol.Biol. 2008; 150: 147-152. 
      Torrecilla, J. S., Camara, M., Fernandez-Ruiz, V., Piera, G., & 
Caceres, J. O. Solving the spectroscopy interference effects of β-
carotene and lycopene by neural networks. J.Agric.Food Chem. 2008; 56: 
6261-6266. 
      Tozzi, R., Mulinacci, N., Storlikken, K., Pasquali, I., Vincieri, F. F., & 
Bettini, R. Supercritical extraction of carotenoids from Rosa canina L. hips 
and their formulation with β-cyclodextrin. AAPS.Pharm.Sci.Tech. 2008; 9: 
693-700. 
      Tripathi, D. N. & Jena, G. B. Astaxanthin inhibits cytotoxic and 
genotoxic effects of cyclophosphamide in mice germ cells. Toxicology 
2008; 248: 96-103. 
      Ukibe, K., Katsuragi, T., Tani, Y., & Takagi, H. Efficient screening for 
astaxanthin-overproducing mutants of the yeast Xanthophyllomyces 
dendrorhous by flow cytometry. FEMS Microbiol.Lett. 2008; 286: 241-48. 
      van Breemen, R. B. & Pajkovic, N. Multitargeted therapy of cancer by 
lycopene. Cancer Lett. 2008; 269: 339-351. 
      van Dijk, B. A., Schouten, L. J., Oosterwijk, E., Hulsbergen-van de 
Kaa CA, Kiemeney, L. A., Goldbohm, R. A., Schalken, J. A., & van den 
Brandt, P. A. Carotenoid and vitamin intake, von Hippel-Lindau gene 
mutations and sporadic renal cell carcinoma. Cancer Causes Control. 
2008; 19: 125-134. 
      van Rooyen, J., Esterhuyse, A. J., Engelbrecht, A. M., & du Toit, E. F. 
Health benefits of a natural carotenoid rich oil: a proposed mechanism of 
protection against ischaemia/ reperfusion injury. Asia Pac.J.Clin.Nutr. 
2008; 17 Suppl 1: 316-319. 
      Vandekinderen, I., Van Camp, J., Devlieghere, F., Veramme, K., 
Denon, Q., Ragaert, P., & De Meulenaer, B. Effect of decontamination 
agents on the microbial population, sensorial quality, and nutrient content 
of grated carrots (Daucus carota L.). J.Agric.Food Chem.2008;56:5723-
31 
      Varco-Merth, B., Fromme, R., Wang, M., & Fromme, P. Crystallization 
of the c14-rotor of the chloroplast ATP synthase reveals that it contains 
pigments. Biochim.Biophys.Acta. 2008; 1777: 605-612. 
      Vaz, B., Pereira, R., Perez, M., Alvarez, R., & de Lera, A. R. 
Stereoselective Stille coupling of enantiopure haloallenes and 
alkenylstannanes for the synthesis of allenyl carotenoids. Experimental 
and computational studies. J.Org.Chem. 2008; 73: 6534-6541. 
      Vidhyavathi, R., Venkatachalam, L., Sarada, R., & Ravishankar, G. A. 
Regulation of carotenoid biosynthetic genes expression and carotenoid 
accumulation in the green alga Haematococcus pluvialis under nutrient 
stress conditions. J.Exp.Bot. 2008; 59: 1409-1418. 
      Vieira, M. M., Paik, J., Blaner, W. S., Soares, A. M., Mota, R. M., 
Guerrant, R. L., & Lima, A. A. Carotenoids, retinol, and intestinal barrier 
function in children from northeastern Brazil. J. Pediatr. Gastroenterol. 
Nutr. 2008; 47: 652-659. 
      Vieler, A., Scheidt, H. A., Schmidt, P., Montag, C., Nowoisky, J. F., 
Lohr, M., Wilhelm, C., Huster, D., & Goss, R. The influence of phase 
transitions in phosphatidylethanolamine models on the activity of 
violaxanthin de-epoxidase. Biochim.Biophys.Acta 2008;1778:1027-1034. 
      Vilasoa-Martinez, M., Calaza-Ramos, C., Lopez-Hernandez, J., Lage-
Yusty, M. A., Losada, P. P., & Rodriguez-Bernaldo, d. Q. Determination of 
vitamin E and carotenoid pigments by HPLC in shell of Chionoecetes 
opilio. Anal.Chim.Acta 2008; 617: 225-229. 
      Vogel, J. T., Tan, B. C., McCarty, D. R., & Klee, H. J. The carotenoid 
cleavage dioxygenase 1 enzyme has broad substrate specificity, cleaving 
multiple carotenoids at two different bond positions. J.Biol.Chem. 2008; 
283: 11364-11373. 
      Wade, N. M., Melville-Smith, R., Degnan, B. M., & Hall, M. R. Control 
of shell colour changes in the lobster, Panulirus cygnus. J.Exp.Biol. 2008; 
211: 1512-1519. 
      Wang, C., Armstrong, D. W., & Chang, C. D. Rapid baseline 
separation of enantiomers and a mesoform of all-trans-astaxanthin, 13-
cis-astaxanthin, adonirubin, and adonixanthin in standards and 
commercial supplements. J.Chromatogr.A. 2008; 1194: 172-177. 
      Wang, H., Zhao, X., & Yin, S. [Effects of coenzyme Q10 alone or 
combined with micronutrients on antioxidant defense system in rats]. Wei 
Sheng Yan.Jiu. 2008; 37: 311-313. 
      Wang, J., Wang, Y., Wang, Z., Li, L., Qin, J., Lai, W., Fu, Y., Suter, P. 
M., Russell, R. M., Grusak, M. A., Tang, G., & Yin, S. Vitamin A 
equivalence of spirulina β-carotene in Chinese adults as assessed by 
using a stable-isotope reference method. Am.J.Clin.Nutr. 2008; 87: 1730-
37. 
      Wang, L., Gaziano, J. M., Norkus, E. P., Buring, J. E., & Sesso, H. D. 

Associations of plasma carotenoids with risk factors and biomarkers 
related to cardiovascular disease in middle-aged and older women. 
Am.J.Clin.Nutr. 2008; 88: 747-754. 
      Wang, M. & Lin, X. [Protective role of lutein on light-damage of 
retina]. Wei Sheng Yan.Jiu. 2008; 37: 115-117. 
      Wang, S. L., Chen, D. J., Deng, B. W., & Wu, X. Z. Effects of high 
hydrostatic pressure on the growth and β-carotene production of 
Rhodotorula glutinis. Yeast 2008; 25: 251-257. 
      Welsch, R., Wust, F., Bar, C., Al Babili, S., & Beyer, P. A third 
phytoene synthase is devoted to abiotic stress-induced abscisic acid 
formation in rice and defines functional diversification of phytoene 
synthase genes. Plant Physiol. 2008; 147: 367-380. 
      Willcox, B. J., Curb, J. D., & Rodriguez, B. L. Antioxidants in 
cardiovascular health and disease: key lessons from epidemiologic 
studies. Am.J.Cardiol. 2008; 101: 75D-86D. 
      Wilson, A., Punginelli, C., Gall, A., Bonetti, C., Alexandre, M., 
Routaboul, J. M., Kerfeld, C. A., van Grondelle, R., Robert, B., Kennis, 
J. T., & Kirilovsky, D. A photoactive carotenoid protein acting as light 
intensity sensor. Proc.Natl.Acad.Sci.U.S.A. 2008; 105: 12075-12080. 
      Wojcik, M., Bobowiec, R., & Martelli, F. Effect of carotenoids on in 
vitro proliferation and differentiation of oval cells during neoplastic and 
non-neoplastic liver injuries in rats. J.Physiol Pharmacol. 2008; 59 
Suppl 2: 203-213. 
      Yamaguchi, M. & Uchiyama, S. Combination of β-cryptoxanthin 
and zinc has potent effects on apoptotic cell death and suppression of 
bone resorption-related gene expression in osteoclastic cells. 
Int.J.Mol.Med. 2008; 22: 221-228. 
      Yamano, Y., Ito, M., & Wada, A. Total synthesis of cucurbitaxanthin 
A, cycloviolaxanthin and capsanthin 3,6-epoxide by applying a 
regioselective ring opening of tetrasubstituted epoxides. 
Org.Biomol.Chem. 2008; 6: 3421-3427. 
      Ye, Z. & Song, H. Antioxidant vitamins intake and the risk of 
coronary heart disease: meta-analysis of cohort studies. 
Eur.J.Cardiovasc.Prev.Rehabil. 2008; 15: 26-34. 
      Ye, Z. W., Jiang, J. G., & Wu, G. H. Biosynthesis and regulation of 
carotenoids in Dunaliella: progresses and prospects. Biotechnol.Adv. 
2008; 26: 352-360. 
      Yoon, J., Matsuo, Y., Matsuda, S., Adachi, K., Kasai, H., & Yokota, 
A. Rubritalea sabuli sp. nov., a carotenoid- and squalene-producing 
member of the family Verrucomicrobiaceae, isolated from marine 
sediment. Int.J.Syst.Evol.Microbiol. 2008; 58: 992-997. 
      Young, C. Y., Yuan, H. Q., He, M. L., & Zhang, J. Y. Carotenoids 
and prostate cancer risk. Mini.Rev.Med.Chem. 2008; 8: 529-537. 
      Zadorozhnyi, P., Borisovets, E.E., Iakush, E.V., Davidiuk, T.S. 
[Change of carotenoid composition in crabs during embryogenesis]. 
Zh.Evol.Biokhim.Fiziol. 2008; 44: 381-390. 
      Zhang, G., Zhu, B., Nakamura, Y., Shimoishi, Y., & Murata, Y. 
Structure-dependent photodegradation of carotenoids accelerated by 
dimethyl tetrasulfide under UVA irradiation. Biosci.Biotechnol.Biochem. 
2008; 72: 2176-2183. 
      Zhang, W. & Dubcovsky, J. Association between allelic variation at 
the Phytoene synthase 1 gene and yellow pigment content in the wheat 
grain. Theor.Appl.Genet. 2008; 116: 635-645. 
      Zhang, Z. X., Zhao, H. W., Zhu, H. P., Hao, S. M., Wang, W. F., Li, 
W. X., & Suppiah, N. [The triplet properties of β-carotene in acetonitrile 
solution: a laser flash photolysis study]. Guang.Pu.Xue.Yu 
Guang.Pu.Fen.Xi. 2008; 28: 481-484. 
      Zhao, L. & Sweet, B. V. Lutein and zeaxanthin for macular 
degeneration. Am.J.Health Syst.Pharm. 2008; 65: 1232-1238. 
      Zhao, X., Pan, L., Meng, J., & Wang, Y. [Several carotenoids of 
vegetables determined by HPLC]. Wei Sheng Yan.Jiu. 2008; 37: 228-
30 
      Zhou, X., Van Eck, J., & Li, L. Use of the cauliflower Or gene for 
improving crop nutritional quality. Biotechnol.Annu.Rev.2008;14:171-
190 
      Zhu, Y. H., Jiang, J. G., & Chen, Q. Influence of daily collection and 
culture medium recycling on the growth and β-carotene yield of 
Dunaliella salina. J.Agric.Food Chem. 2008; 56: 4027-4031. 
      Zhu, Y. H., Jiang, J. G., & Chen, Q. Characterization of cDNA of 
lycopene β-cyclase responsible for a high level of β-carotene 
accumulation in Dunaliella salina. Biochem.Cell Biol. 2008; 86: 285-
292. 
      Zude, M., Spinelli, L., & Torricelli, A. Approach for non-destructive 
pigment analysis in model liquids and carrots by means of time-of-flight 
and multi-wavelength remittance readings. Anal.Chim.Acta. 2008; 623: 
204-212. 

 
 



TECHNICAL NOTE 
NIST Develops Multivitamin Reference Material 

A new reference material for assessing the amounts of 
vitamins, carotenoids, and trace elements in dietary 
supplements has been developed by the National Institute 
of Standards and Technology (NIST). The certified 
reference material, named Standard Reference Material 
(SRM) 3280 for multivitamin/multimineral tablets, was 
created in collaboration with the Office of Dietary 
Supplements (ODS) at the National Institutes of Health 
(NIH). A definitive, independently certified standard has 
been lacking and the new standard helps fill that gap. The 
reference material is priced currently at $587 for 150 
tablets in 5 bottles. The material was prepared by a tablet 
manufacturer as a non-commercial batch of tablets 
according to their normal procedures. NIST scientists then 
tested and certified the concentrations of 24 elements and 
17 vitamins and carotenoid compounds in the tablets. 
According to certificate of analysis, it contains 514+87 µg 
of total β-carotene, 205+50 µg of lutein, and 780+190 µg of 
retinol (added as retinyl acetate) per gram of product. “We 
are not saying what a product should contain, but what it 
does contain,” said Dr Katherine Sharpless from the NIST’s 
Analytical Chemistry Division. “Our SRMs are intended for 
analytical chemists to use to make sure their methods are 
working properly, not a benchmark for what a good product 
should be.” According to a National Institutes of Health 
(NIH) State-of-the-Science Panel, half of the American 
population routinely use dietary supplements, with their 
annual spending estimated at over $20 billion. 
                            www.nutraingredients-usa.com 2/12/2009 
 

NEWS AND VIEWS 
Novel Hormones Regulate Shoot Branching in Plants 

A carotenoid-derived hormonal signal that inhibits shoot 
branching in plants has long escaped identification. 
Strigolactones are compounds thought to be derived from 
carotenoids and are known to trigger the germination of 
parasitic plant seeds and stimulate symbiotic fungi. Two 
recent studies (Nature 2008, 455:189-194 and 195-200) 
found that mutants defective in carotenoid cleavage 
dioxygenase (CCD7 or CCD8) have enhanced shoot 
branching. They are strigolactone-deficient and the root 
application of strigolactones inhibits shoot branching in 
these mutants. In agreement with the expected properties 
of the hormonal signal, exogenous strigolactones can be 
transported in shoots and act at low concentrations. 
Endogenous strigolactones or related compounds inhibit 
shoot branching in plants. Furthermore, ccd8 mutants 
demonstrate the diverse effects of strigolactones in shoot 
branching, mycorrhizal symbiosis and parasitic weed 
interaction. Thus, strigolactones act as a new hormone 
class in regulating above-ground plant architecture, and 
also have a function in underground communication with 
other neighboring organisms. 

Nature 2008, 455 (9/11/2008) 
 

Genetic variability of β-Carotene Conversion in 
Humans 

The key enzyme responsible for β-carotene conversion into 
retinal is β-carotene 15,15`-monoxygenase (BCMO1). 
Since it has been reported that the conversion of β-

carotene into vitamin A is highly variable in up to 45% of 
healthy individuals, we hypothesized that genetic 
polymorphisms in the BCMO1 gene could contribute to 
the occurrence of the poor converter phenotype. We 
identified two common non-synonymous single 
nucleotide polymorphisms (267S, 379V) with variant 
allele frequencies of 42 and 24%, respectively. In vitro 
biochemical characterization of the recombinant 267S+ 
379V double mutant revealed a reduced catalytic activity 
of BCMO1 by 57% (P<0.001). Assessment of the 
responsiveness to a pharmacological dose of β-carotene 
in female volunteers confirmed that carriers of both the 
379V and 267S+379V variant alleles had a reduced 
ability to convert β-carotene, as indicated through 
reduced retinyl palmitate to β-carotene ratios in the 
triglyceride-rich lipoprotein fraction [-32% (P=0.005) and 
-69% (P=0.001), respectively] and increased fasting β-
carotene concentrations [+160% (P=0.025) and +240% 
(P=0.041), respectively]. Our data show that there is 
genetic variability in β-carotene metabolism and it may 
provide an explanation for the molecular basis of the 
poor converter phenotype within the population.  
Leung WC, et al. FASEB J. 23,2009, online(12/22/2008) 

 
Lutein Bioavailability from Fortified Fermented Milk 

Fortifying fermented milk with lutein may be a suitable 
vehicle to boost intakes of the compound (J. Nutr. 
Biochem. 2009). In Spain,  24 volunteers were recruited 
and randomized to consume the fortified fermented milk 
with two different lutein doses (equivalent to 4 or 8 mg 
free lutein in 100 mL milk). A single dose study and a 
multiple dose study for 14 days were performed. 
Consumption of the milk resulted in increases in the 
blood levels of lutein, with the higher dose milk raising 
levels more than the lower dose. The results show that 
the regular consumption of lutein ester-fortified 
fermented milk, at the level of fortification and 
consumption used (4–8 mg/day), may increase the 
serum levels of lutein above the 90 percentile of the 
reference ranges in the US and European populations 
(greater than 0.50 µmol/L). Lutein, a nutrient found in 
various foods including green leafy vegetables, yellow 
corn and egg yolk, has a 10-year history in the dietary 
supplement market as a nutrient to reduce the risk of age 
related macular degeneration. 

 www.nutraingredients-usa.com (2/9/2009) 
 

Internet Addresses for Carotenoid Researchers 
1. USDA Nutrient Database for Standard Reference 
(SR17) is a major source of food composition data for 
epidemiologists and nutritionists. Carotenoid Food 
Database contains best available estimates of carotenoid 
content in foods:  
www.nal.usda.gov/fnic/foodcomp/Data/car98/car98.html 
2. Agricultural Research Service (ARS) prepared 
searchable database to view 60-nutrient profile (including 
carotenoids) for more than 13,000 foods: 
www.ars.usda.gov/foodsearch 
3. International     Carotenoid    Society (ICS)   Webpage:  
www.carotenoidsociety.org.  
 
 



4. LIPID BANK for Web.  Carotenoid Section of Lipid 
Database developed by Research Institute, International 
Medical Center of Japan, http://lipidbank.jp. Also available 
on ICS webpage: www.carotenoidsociety.org through 
Articles button. 
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