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FROM THE EDITOR

“Like light rays in the spectrum, the different components of a
pigment mixture…are resolved on the calcium carbonate
column.  I call such a preparation a chromatogram and the
corresponding method the chromatographic method”.

(Mikhail Semionovich Tswett, 1906)

The year 2003 is the centennial of the invention of
chromatography, and it is very fitting for carotenoid
researchers to celebrate it with great fanfare. The father of
chromatography, Russian scientist M.S.Tswett, was awe-
struck observing a rainbow of green, yellow, orange and red
color bands appearing on his improvised inulin, alumina and
chalk columns after application of green leaf extracts. He
coined the term “chromatography” (from Greek “color writing”)
to describe his new method of chlorophyll and carotenoid
separation and possibly to immortalize his own name (“tswett”
means “color” in Russian). He had a great knack for creating
scientific names, because we owe him also “carotenoids” - the
term he proposed in 1911 to include carotenes and
xanthophylls, i.e. compounds similar in structure to carotene.
Tswett investigated more than 100 adsorbents and their
interaction with various solvent combinations, even
constructed an ingenious “high pressure” column
chromatography apparatus, where the pressure was applied
with a rubber ball. All this work was accomplished at the
University of Warsaw, where he gave his first famous lecture
“On a new category of adsorption phenomena and their
application to biochemical analysis” on March 8, 1903, at a
meeting of the Biological Section of the Warsaw Society of
Natural Sciences. The building, where he worked, is still a part
of the University of Warsaw. I had the privilege of being a
student there, in the same lecture halls and laboratories where
he made his discoveries.

Maria S. Sapuntzakis (Chicago, IL)

News from the CARIG Steering Committee
The annual meeting of the CARIG Steering Committee was held
at EB’03 in San Diego.  The committee celebrated another
successful year that featured a social, carotenoid conference
and bi-annual newsletter.  The committee began planning for
events in the coming year and agreed to conduct a conference
at EB next year.  The conference next year will be a change of
pace from the EB’03 conference with a more informal format
and topics of practical interest.  Furthermore, the conference
will include a memorial to James A. Olson, now to be an annual
tribute.  The committee also decided to request that abstracts
for the student travel awards to the conference be submitted
concurrently with submission of abstracts to EB (see call for
abstracts below).  Please watch the carotenoid society website
(www.carotenoidsociety.org) in the coming months for the date,
time and topics of the conference. 
The committee regretfully saw the end of Boon Chew’s tenure
on the committee.  Boon did an excellent job as treasurer
during the past three years.  The membership of the CARIG
Steering Committee now includes:
Dale Cooper (Chair) – Procter & Gamble Co.
Neal Craft (Treasurer) – Craft Technologies, Inc.
John Landrum – Florida International University
Julie Mares – University of Wisconsin-Madison
Cheryl Rock – University of California – San Diego
Noel Solomons (fundraising) – CeSSIAM, Guatemala
Maria Stacewicz-Sapuntzakis (newsletter editor) – University
of Illinois at Chicago

Sherry Tanumihardjo – University of Wisconsin-Madison
Wendy White – Iowa State University

CARIG Travel Awards
CARIG will award $500 for travel to the Experimental Biology
2004 meeting in Washington DC.  The award will be based on
the scientific merit of EB’04 abstracts submitted by students
in graduate school who have not yet received a Ph.D.  Please
send a copy of your abstract (on the EB 2004 form) and a
letter briefly describing the significance of the research and
your role in the research to:  Dale A. Cooper, Ph.D., The
Procter & Gamble Company, Miami Valley laboratories, 11810
East Miami River Road, Cincinnati, OH  45252; Fax:  513-627-
1940; E-mail (preferred):  cooper.da@pg.com.  Please submit
abstracts by December 1, approximately 2 weeks after the
deadline for EB’04 abstract submission.

UPCOMING EVENTS
October 1-4, 2003
9th European Nutrition Conference, Rome, Italy. Contact FASI
Congress St, Viale Gorizie, 24c-00198 Rome, Italy. tel: +39 06
8417001/8540296, fax:  +39 06 8414495 website :  
www.fens2003.org E-mail: registration@fens2003.org

October 6-24, 2003
Food Comp 2003, Wageningen, the Netherlands. 6th
International Graduate Course on Production and Use of Food
Composition Data in Nutrition. Contact: Ms. L.A. Duym-
Brookman, Secretariat Food Comp 2003, Division of Human
Nutrition, Wageningen University, P.O. Box 8129, 6700 EV
Wageningen, The Netherlands, tel: +31-317-48-3054/48-2589,
fax: +31-317-48-3342, E-mail: lous.duym@wur.nl, website:
www.wau.nl/vlag/foodcomp.htm

November 8-12, 2003
5th International Symposium on Natural Colorants for Foods,
Confectionery, Beverages, Cosmetics. San Diego, CA. 
Contact: Peter C. Hereld, Whitney Center, Suite 341, 200
Leeder Hill Drive, Hamden, CT 06517, tel/fax: 203-281-6766

November 20-24, 2003
10th Annual Meeting of the Society for Free Radical Biology
and Medicine. Seattle, WA. Contact Kent Lindeman, tel: 925-
472-5904, E-mail: info@sfrbm.org, website: www.sfrbm.org

January 4-9, 2004
The 5th Gordon Research Conference on Carotenoids,
Ventura, CA. Contact GRC office tel: 401-783-4011, E-mail:
app@grc.org, website: www.grc.org/programs/2004/carot.htm
[more information below in the Announcements]

April 17-21, 2004
Experimental Biology 2004. Washington DC. Contact:
EB2004, FASEB Office of Scientific Meetings & Conferences,
9650 Rockville Pike, Bethesda MD 20814-3998, website:
www.faseb.org/meetings/eb2004

————————————————————————————
RECENT / FORTHCOMING PUBLICATIONS

Current Protocols in Food Analytical Chemistry. 2002
(Wrolstad RE, Acree TE, An H, Decker EA, Penner MH, Reid
DS, Schwartz SJ, Shoemaker CF, Sporns P, eds. John Wiley
& Sons, New York. A section on carotenoids includes methods
of detection and measurements by the leading analysts:
Craft N E. Chromatographic techniques for carotenoid
separation.
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Lichtenthaler H K. &  Buschmann C. Extraction of
photosynthetic tissues: chlorophylls and carotenoids.
Chlorophylls and carotenoids: measurement and
characterization by UV-VIS spectroscopy.
Rodriguez G A. Extraction, isolation, and purification of
carotenoids.
Scott K J. Detection and measurement of carotenoids by
UV/VIS spectrophotometry.
van Breemen R B. Mass spectrometry of carotenoids.

SIGHT AND LIFE Newsletter 1/2003 and 2/2003, publication of
the Task Force SIGHT AND LIFE, PO Box 2116, 4002 Basel,
Switzerland, tel : 41-61-688-7494; f a x : 41-61-688-1910,
website: www.sightandlife.org. The second issue 2/2003

includes “Transcriptional and dietary regulation of b-carotene
15,15’-mono oxygenase” by TM Redmond, A Boulanger, S
Gentleman, based on a lecture presented at CARIG
Conference, EB 2003, San Diego, CA, April 12, 2003.
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Dr. Harold Furr, Craft Technologies, Inc.

Anonymous (2000) Opinion of the Scientific Committee on Food on
the Tolerable Upper Intake Level of beta-Carotene, pp. 1-21. European
Commission, Health & Consumer Protection Directorate-General, Brussels.

Anonymous (2002) Tomato-based products may lower risk of
prostate cancer. Clin.J.Oncol.Nurs. 6: 321.

Aldini, G., Yeum, K. J., Carini, M., Krinsky, N. I. & Russell, R. M.
(2003) (-)-Epigallocatechin-(3)-gallate prevents oxidative damage in both the
aqueous and l ipid compartments o f  human plasma.
Biochem.Biophys.Res.Commun. 302: 409-414.

Annibale, B., Capurso, G. & Delle Fave, G. (2002) Consequences
of Helicobacter pylori infection on the absorption of micronutrients. Dig.Liver
Dis. 34 Suppl 2: S72-S77.

Aspinall-O'Dea, M., Wentworth, M., Pascal, A., Robert, B., Ruban,
A. & Horton, P. (2002) In vitro reconstitution of the activated zeaxanthin state
associated with energy dissipation in plants. Proc.Natl.Acad.Sci.U.S.A. 99:
16331-16335.

Bachmann, H., Desbarats, A., Pattison, P., Sedgewick, M., Riss,
G., Wyss, A., Cardinault, N., Duszka, C., Goralczyk, R. & Grolier, P. (2002)
Feedback regulation of b,b-carotene 15,15'-monooxygenase by retinoic acid
in rats and chickens. J.Nutr. 132: 3616-3622.

Bako, E., Deli, J. & Toth, G. (2002) HPLC study on the carotenoid
composition of Calendula products. J.Biochem.Biophys.Methods 53: 241-250.

Basu, H. N. & Del Vecchio, A. J. (2001) Encapsulated carotenoid
preparations from high-carotenoid canola oil and cyclodextrins and their
stability. JAOCS 78: 375-380.

Basu, H. N., Del Vecchio, A. J., Flider, F. & Orthoefer, F. T. (2001)
Nutritional and potential disease prevention properties of carotenoids. JAOCS
78: 665-675.

Bates, C. J., Matthews, N., West, B., Morison, L. & Walraven, G.
(2002) Plasma carotenoid and vitamin E concentrations in women living in a
rural west African (Gambian) community. Int.J.Vitam.Nutr.Res. 72: 133-141.

Berendschot, T. T., Broekmans, W. M., Klopping-Ketelaars, I. A.,
Kardinaal, A. F., van Poppel, G. & van Norren, D. (2002) Lens aging in relation
to nutritional determinants and possible risk factors for age-related cataract.
Arch.Ophthalmol. 120: 1732-1737.

Bernstein, A., Nelson, M. E., Tucker, K. L., Layne, J., Johnson, E.,
Nuernberger, A., Castaneda, C., Judge, J. O., Buchner, D. & Singh, M. F.
(2002) A home-based nutrition intervention to increase consumption of fruits,
vegetables, and calcium-rich foods in community dwelling elders.
J.Am.Diet.Assoc. 102: 1421-1427.

Bernstein, P. S., Zhao, D. Y., Wintch, S. W., Ermakov, I. V.,
McClane, R. W. & Gellermann, W. (2002) Resonance Raman measurement
of macular carotenoids in normal subjects and in age-related macular
degeneration patients. Ophthalmology. 109: 1780-1787.

Bhatti, R. A., Yu, S., Boulanger, A., Fariss, R. N., Guo, Y.,
Bernstein, S. L., Gentleman, S. & Redmond, T. M. (2003) Expression of
b-carotene 15,15' monooxygenase in retina and RPE-choroid.
Invest.Ophthalmol.Vis.Sci. 44: 44-49.

Bikadi, Z., Zsila, F., Deli, J., Mady, G. & Simonyi, M. (2002) The
supramolecular structure of self-assembly formed by capsanthin derivatives.
Enantiomer. 7: 67-76.

Blount, J. D., Metcalfe, N. B., Birkhead, T. R. & Surai, P. F. (2003)
Carotenoid modulation of immune function and sexual attractiveness in zebra
finches. Science 300: 125-127.

Bohne, F. & Linden, H. (2002) Regulation of carotenoid
biosynthesis genes in response to light in Chlamydomonas reinhardtii.
Biochim.Biophys.Acta 1579: 26-34.

Bollschweiler, E., Wolfgarten, E., Nowroth, T., Rosendahl, U.,

Monig, S. P. & Holscher, A. H. (2002) Vitamin intake and risk of subtypes of
esophageal cancer in Germany. J.Cancer Res.Clin.Oncol. 128: 575-580.

Bononi, M., Commissati, I., Lubian, E., Fossati, A. & Tateo, F.
(2002) A simplified method for the HPLC resolution of alpha-carotene and
beta-carotene (trans and cis) isomers. Anal.Bioanal.Chem. 372: 401-403.

Bouvier, F., Dogbo, O. & Camara, B. (2003) Biosynthesis of the
food and cosmetic plant pigment bixin (annatto). Science 300: 2089-2091.

Bouvier, F., Suire, C., Mutterer, J. & Camara, B. (2003) Oxidative
remodeling of chromoplast carotenoids: identification of the carotenoid
dioxygenase CsCCD and CsZCD genes involved in Crocus secondary
metabolite biogenesis. Plant Cell 15: 47-62.

Bowen, P. E., Herbst-Espinosa, S. M., Hussain, E. A. &
Stacewicz-Sapuntzakis, M. (2002) Esterification does not impair lutein
bioavailability in humans. J.Nutr. 132: 3668-3673.

Bramley, P. M. (2002) Regulation of carotenoid formation during
tomato fruit ripening and development. J.Exp.Bot. 53: 2107-2113.

Breithaupt, D. E. & Bamedi, A. (2002) Carotenoids and carotenoid
esters in potatoes (Solanum tuberosum L.): new insights into an ancient
vegetable. J.Agric.Food Chem. 50: 7175-7181.

Breithaupt, D. E., Weller, P. & Grashorn, M. A. (2003)
Quantification of carotenoids in chicken plasma after feeding free or esterified
lutein and capsanthin using HPLC and LC-MS analysis. Poult.Sci. 82:
395-401.

Burri, B. J. & Neidlinger, T. R. (2002) Dietary intakes and serum
concentrations of vitamin E and total carotenoids of healthy adults with severe
physical disabilities are lower than matched controls. J.Am.Diet.Assoc. 102:
1804-1806.

Causse, M., Saliba-Colombani, V., Lecomte, L., Duffe, P.,
Rousselle, P. & Buret, M. (2002) QTL analysis of fruit quality in fresh market
tomato: a few chromosome regions control the variation of sensory and
instrumental traits. J.Exp.Bot. 53: 2089-2098

Cerhan, J. R., Saag, K. G., Merlino, L. A., Mikuls, T. R. & Criswell,
L. A. (2003) Antioxidant micronutrients and risk of rheumatoid arthritis in a
cohort of older women. Am.J.Epidemiol. 157: 345-354.

Chen, J., He, J., Hamm, L., Batuman, V. & Whelton, P. K. (2002)
Serum antioxidant vitamins and blood pressure in the United States
population. Hypertension 40: 810-816.

Cherednichenko, O. V., Zvereva, E. A., Shumaev, K. B., Kozlov IuP
& Rabinovich, M. L. (2002) [Effect of antioxidants on regeneration of
protoplasts in the mycelial fungus Trichoderma reesei  6/16].
Prikl.Biokhim.Mikrobiol. 38: 482-485.

Chopra, M., Fitzsimons, P., Hopkins, M. & Thurnham, D. I. (2001)
Dialysis and gel filtration of isolated LDL do not cause a significant loss of LDL
tocopherol and carotenoid concentration. Lipids 36: 205-209.

Cocero, M. J. & Ferrero, S. (2002) Crystallization of b-carotene by
a GAS process in batch. Effect of operating conditions. J.Supercritical Fluids
22: 237-245.

Cocero, M. J., Gonzalez, S., Perez, S. & Alonso, E. (2000)
Supercritical extraction of unsaturated products. Degradation of b-carotene in
supercritical extraction processes. J.Supercritical Fluids 19: 39-44.

Cooper, C. M., Davies, N. W. & Menary, R. C. (2003) C-27
apocarotenoids in the flowers of Boronia megastigma (Nees). J.Agric.Food
Chem. 51: 2384-2389.

Cooper, K. A., Adelekan, D. A., Esimai, A. O., Northrop-Clewes,
C. A. & Thurnham, D. I. (2002) Lack of influence of red palm oil on severity of
malar ia in fect ion i n  pre-school Niger ian children.
Trans.R.Soc.Trop.Med.Hyg. 96: 216-223.

Daood, H. G., Illes, V., Gnayfeed, M. H., Meszaros, B., Horvath, G.
& Biacs, P. A. (2002) Extraction of pungent spice paprika by supercritical
carbon dioxide and subcritical propane. J.Supercritical Fluids 23: 143-152.

Das, S. K. & Frank, H. A. (2002) Pigment compositions, spectral
properties, and energy transfer efficiencies between the xanthophylls and
chlorophylls in the major and minor pigment-protein complexes of
photosystem II. Biochemistry 41: 13087-13095.

de Franca, L. F. & Meireles, M. A. A. (2000) Modeling the
extraction of carotene and lipids from pressed palm oil (Elaes guineensis)
fibers using supercritical CO2. J.Supercritical Fluids 18: 35-47.

Dharmapuri, S., Rosati, C., Pallara, P., Aquilani, R., Bouvier, F.,
Camara, B. & Giuliano, G. (2002) Metabolic engineering of xanthophyll
content in tomato fruits. FEBS Lett. 519: 30-34.

Dvorska, J. E., Surai, P. F., Speake, B. K. & Sparks, N. H. (2001)
Effect of the mycotoxin aurofusarin on the antioxidant composition and fatty
acid profile of quail eggs. Br.Poult.Sci. 42: 643-649.

Dvorska, J. E., Surai, P. F., Speake, B. K. & Sparks, N. H. (2002)
Antioxidant systems of the developing quail embryo are compromised by
mycotoxin aurofusarin. Comp.Biochem.Physiol.C.Toxicol.Pharmacol. 131:
197-205.

Earnest, C., Cooper, K. H., Marks, A. & Mitchell, T. L. (2002)
Efficacy of a complex multivitamin supplement. Nutrition. 18: 738-742.

Eichler, O., Sies, H. & Stahl, W. (2002) Divergent optimum levels
of lycopene, beta-carotene and lutein protecting against UVB irradiation in
human fibroblastst. Photochem.Photobiol. 75: 503-506.

Englberger, L., Aalbeersberg, W., Ravi, P., Bonnin, E., Marks,
G.C., Fitzgerald, M. H., Elymore, J. (2003) further analyses on Micronesian
banana, taro, breadfruit and other foods for provitamin A carotenoids and



minerals. J. Food Comp. Analys. 16: 219-236.
Falsini, B., Piccardi, M., Iarossi, G., Fadda, A., Merendino, E. &

Valentini, P. (2003) Influence of short-term antioxidant supplementation on
macular function in age-related maculopathy: a pilot study including
electrophysiologic assessment. Ophthalmology. 110: 51-60; discussion 61.

Ferruzzi, M. G., Nguyen, M. L., Sander, L. C., Rock, C. L. &
Schwartz, S. J. (2001) Analysis of lycopene geometrical isomers in biological
microsamples by liquid chromatography with coulometric array detection.
J.Chromatogr.B.Biomed.Sci.Appl. 760: 289-299.

Fish, W. W. & Davis, A. R. (2003) The effects of frozen storage
conditions on lycopene stability in watermelon tissue. J.Agric.Food Chem. 51:
3582-3585.

Fontes, M., Galbis-Martinez, L. & Murillo, F. J. (2003) A novel
regulatory gene for light-induced carotenoid synthesis in the bacterium
Myxococcus xanthus. Mol.Microbiol. 47: 561-571.

Fung, T. T., Spiegelman, D., Egan, K. M., Giovannucci, E., Hunter,
D. J. & Willett, W. C. (2003) Vitamin and carotenoid intake and risk of
squamous cell carcinoma of the skin. Int.J.Cancer 103: 110-115.

Furr, H. C. &  Clark, R. M. (2003) Carotenoids: physiology. In:
Encyclopedia of Food Sciences and Nutrition (Caballero, B., Trugo, L. &
Finglas, P. eds.), pp. 936-943. Academic Press, New York.

Furusho, T., Kataoka, E., Yasuhara, T., Wada, M. & Innami, S.
(2002) Administration of b-carotene suppresses lipid peroxidation in tissues
and improves the glucose tolerance ability of streptozotocin-induced diabetic
rats. Int.J.Vitam.Nutr.Res. 72: 71-76.

Gale, C. R., Hall, N. F., Phillips, D. I. & Martyn, C. N. (2001)
Plasma antioxidant vitamins and carotenoids and age-related cataract.
Ophthalmology. 108: 1992-1998.

Gale, C. R., Hall, N. F., Phillips, D. I. & Martyn, C. N. (2003)
Lutein and zeaxanthin status and risk of age-related macular degeneration.
Invest.Ophthalmol.Vis.Sci. 44: 2461-2465.

Gallardo-Guerrero, L., Roca, M. & Minguez-Mosquera, M. I.
(2002) Distribution of chlorophylls and carotenoids in ripening olives and
between oil and alperujo when processed using a two-phase extraction
system. J.Am.Oil Chem.Soc. 79: 105-109.

Gandul-Rojas, B., Cepero, M. R. L. & Minguez-Mosquera, M. I.
(2000) Use of chlorophyll and carotenoid pigment composition to determine
authenticity of virgin olive oil. JAOCS 77: 853-858.

Gao, L. Y., Groger, R., Cox, J. S., Beverley, S. M., Lawson, E. H.
& Brown, E. J. (2003) Transposon mutagenesis of Mycobacterium marinum
identifies a locus linking pigmentation and intracellular survival. Infect.Immun.
71: 922-929.

Garrett, D. A., Failla, M. L. & Sarama, R. J. (2000) Estimation of
carotenoid bioavailability from fresh stir-fried vegetables using an in vitro
digestion/Caco-2 cell culture model. J.Nutr.Biochem. 11: 574-580.

Gessler, N. N., Sokolov, A. V. & Belozerskaia, T. A. (2002) [Initial
stages of trisporic acid synthesis in Blakeslea trispora].
Prikl.Biokhim.Mikrobiol. 38: 625-633.

Giovanelli, G. & Paradiso, A. (2002) Stability of dried and
intermediate moisture tomato pulp during storage. J.Agric.Food Chem. 50:
7277-7281.

Giuliano, G., Giliberto, L. & Rosati, C. (2002) Carotenoid
isomerase: a tale of light and isomers. Trends.Plant Sci. 7: 427-429.

Gollnick, H. P. & Siebenwirth, C. (2002) b-Carotene plasma levels
and content in oral mucosal epithelium is skin type associated. Skin
Pharmacol.Appl.Skin Physiol. 15: 360-366.

Gordeliy, V. I., Labahn, J., Moukhametzianov, R., Efremov, R.,
Granzin, J., Schlesinger, R., Buldt, G., Savopol, T., Scheidig, A. J., Klare, J.
P. & Engelhard, M. (2002) Molecular basis of transmembrane signalling by
sensory rhodopsin II-transducer complex. Nature 419: 484-487.

Gorinstein, S., Martin-Belloso, O., Katrich, E., Lojek, A., Ciz, M.,
Gligelmo-Miguel, N., Haruenkit, R., Park, Y. S., Jung, S. T. & Trakhtenberg,
S. (2003) Comparison of the contents of the main biochemical compounds
and the antioxidant activity of some Spanish olive oils as determined by four
different radical scavenging tests. J.Nutr.Biochem. 14: 154-159.

Granado, F., Olmedilla, B. & Blanco, I. (2002) Serum depletion and
bioavailability of lutein in type I diabetic patients. Eur.J.Nutr. 41: 47-53.

Greenwald, P. (2003) b-Carotene and lung cancer: a lesson for
future chemoprevention investigations? J.Natl.Cancer Inst. 95: E1.

Greul, A. K., Grundmann, J. U., Heinrich, F., Pfitzner, I., Bernhardt,
J., Ambach, A., Biesalski, H. K. & Gollnick, H. (2002) Photoprotection of
UV-irradiated human skin: an antioxidative combination of vitamins E and C,
carotenoids, selenium and proanthocyanidins. Skin Pharmacol.Appl.Skin
Physiol. 15: 307-315.

Haila, K., Hopia, A. & Heinonen, M. (2000) Effects of b-carotene
and retinal on the formation of methyl linoleate hydroperoxides. Eur.J.Lipid
Sci.Technol. 31-36.

Hedren, E., Mulokozi, G. & Svanberg, U. (2002) In vitro
accessibility of carotenes from green leafy vegetables cooked with sunflower
oil or red palm oil. Int.J.Food Sci.Nutr. 53: 445-453.

Hentschel, V., Kranl, K., Hollmann, J., Lindhauer, M. G., Bohm, V.
& Bitsch, R. (2002) Spectrophotometric determination of yellow pigment
content and evaluation of carotenoids by HPLC in durum wheat grain.
J.Agric.Food Chem. 50: 6663-6668.

Hieber, A. D., King, T. J., Morioka, S., Fukushima, L. H., Franke,

A. A. & Bertram, J. S. (2000) Comparative effects of all-trans b-carotene vs.
9-cis bb-carotene on carcinogen-induced neoplastic transformation and
connexin 43 expression in murine 10T1/2 cells and on the differentiation of
human keratinocytes. Nutr.Cancer 37: 234-244.

Hininger, I. A., Meyer-Wenger, A., Moser, U., Wright, A., Southon,
S., Thurnham, D., Chopra, M., van den Berg, H., Olmedilla, B., Favier, A. E.
& Roussel, A. M. (2001) No significant effects of lutein, lycopene or
b-carotene supplementation on biological markers of oxidative stress and LDL
oxidizability in healthy adult subjects. J.Am.Coll.Nutr. 20: 232-238.

Horak, P., Vellau, H., Ots, I. & Moller, A. P. (2000) Growth
conditions affect carotenoid-based plumage coloration of great tit nestlings.
Naturwissenschaften. 87: 460-464.

Hornero-Mendez, D., Costa-Garcia, J. & Minguez-Mosquera, M.
I. (2002) Characterization of carotenoid high-producing Capsicum annuum
cultivars selected for paprika production. J.Agric.Food Chem. 50: 5711-5716.

Hosotani, K. & Kitagawa, M. (2003) Improved simultaneous
determination method of b-carotene and retinol with saponification in human
serum and rat liver. J.Chromatogr.B.Analyt.Technol.Biomed.Life Sci. 791:
305-313.

Hsu, P. C. & Guo, Y. L. (2002) Antioxidant nutrients and lead
toxicity. Toxicology 180: 33-44.

Humphries, J. M. & Khachik, F. (2003) Distribution of lutein,
zeaxanthin, and related geometrical isomers in fruit, vegetables, wheat, and
pasta products. J.Agric.Food Chem. 51: 1322-1327.

Ihalainen, J. A., Jensen, P. E., Haldrup, A., van Stokkum, I. H., van
Grondelle, R., Scheller, H. V. & Dekker, J. P. (2002) Pigment organization
and energy transfer dynamics in isolated photosystem I (PSI) complexes
from Arabidopsis thaliana depleted of the PSI-G, PSI-K, PSI-L, or PSI-N
subunit. Biophys.J. 83: 2190-2201.

Ikeda, R., Uehara, M., Takasaki, M., Chiba, H., Masuyama, R.,
Furusho, T. & Suzuki, K. (2002) Dose-responsive alteration in hepatic lipid
peroxidation and retinol metabolism with increasing dietary b-carotene in iron
deficient rats. Int.J.Vitam.Nutr.Res. 72: 321-328.

Jaensch, S., Cullen, L., Morton, L. & Raidal, S. R. (2001)
Normobaric hyperoxic stress in budgerigars: non-enzymic antioxidants.
Comp.Biochem.Physiol.C.Toxicol.Pharmacol. 128: 181-187.

Jakovljevic, J., Touillaud, M. S., Bondy, M. L., Singletary, S. E.,
Pillow, P. C. & Chang, S. (2002) Dietary intake of selected fatty acids,
cholesterol and carotenoids and estrogen receptor status in premenopausal
breast cancer patients. Breast Cancer Res.Treat. 75: 5-14.

Johnson, N. & Grivetti, L. E. (2002) Gathering practices of Karen
women: questionable contribution to b-carotene intake. Int.J.Food Sci.Nutr. 53:
489-501.

Kelly, G. S. (2002) The interaction of cigarette smoking and
antioxidants. Part I: diet and carotenoids. Altern.Med.Rev. 7: 370-388.

Kimura, M. & Rodriguez-Amaya, D. B. (2003) Carotenoid
composition of hydroponic leafy vegetables. J.Agric.Food Chem. 51:
2603-2607.

King, J. C. (2002) Biotechnology: a solution for improving nutrient
bioavailability. Int.J.Vitam.Nutr.Res. 72: 7-12.

Koutsos, E. A., Clifford, A. J., Calvert, C. C. & Klasing, K. C.
(2003) Maternal carotenoid status modifies the incorporation of dietary
carotenoids into immune tissues of growing chickens (Gallus gallus
domesticus). J.Nutr. 133: 1132-1138.

Kraska, T., Leonhard, K. O., Tuma, D. & Schneider, G. M. (2002)
Correlation of the solubility of low-volatile organic compounds in near- and
supercritical fluids. Part I: applications to adamantane and b-carotene.
J.Supercritical Fluids 23: 209-224.

Krikunova, M., Kummrow, A., Voigt, B., Rini, M., Lokstein, H.,
Moskalenko, A., Scheer, H., Razjivin, A. & Leupold, D. (2002) Fluorescence
of native and carotenoid-depleted LH2 from Chromatium minutissimum,
originating from simultaneous two-photon absorption in the spectral range of
the presumed (optically 'dark') S(1) state of carotenoids. FEBS Lett. 528:
227-229.

Kris-Etherton, P. M., Hecker, K. D., Bonanome, A., Coval, S. M.,
Binkoski, A. E., Hilpert, K. F., Griel, A. E. & Etherton, T. D. (2002) Bioactive
compounds in foods: their role in the prevention of cardiovascular disease and
cancer. Am.J.Med. 113 Suppl 9B: 71S-88S.

Kukui, C., Deli, J. & Toth, G. (2001) [Carotenoid contents of herbal
teas]. Acta Pharm.Hung. 71: 314-317.

Ladygin, V. G. (2002) [Current state of carotenoid biosynthesis in
chloroplasts of eucaryotes]. Zh.Obshch.Biol. 63: 299-325.

Latowski, D., Kruk, J., Burda, K., Skrzynecka-Jaskier, M.,
Kostecka-Gugala, A. & Strzalka, K. (2002) Kinetics of violaxanthin
de-epoxidation by violaxanthin de-epoxidase, a xanthophyll cycle enzyme, is
regulated by membrane fluidity in model lipid bilayers. Eur.J.Biochem. 269:
4656-4665.

Lewis, S. M., Mayhugh, M. A., Freni, S. C., Thorn, B., Cardoso, S.,
Buffington, C., Jairaj, K. & Feuers, R. J. (2003) Assessment of antioxidant
nutrient intake of a population of southern U.S. African-American and
Caucasian women of various ages when compared to dietary reference
intakes. J.Nutr.Health Aging 7: 121-128.

Li, H. P., Gong, G. C. & Hsiung, T. M. (2003) Phytoplankton
pigment analysis by HPLC and its application in algal community
investigations. Bot.Bull.Acad.Sin. 43: 283-290.



Li, Z., Wang, Y. & Mo, B. (2002) [The effects of carotenoids on the
proliferation of human breast cancer cell and gene expression of bcl-2].
Zhonghua.Yu.Fang.Yi.Xue.Za.Zhi. 36: 254-257.

Litvinova, E. V. & Durnev, A. D. (2002) [Evaluation of the effect of
a medical-prophylactic product "Solnyshko" on the vitamin status in humans].
Vopr.Pitan. 71: 42-46.

Livny, O., Kaplan, I., Reifen, R., Polak-Charcon, S., Madar, Z. &
Schwartz, B. (2002) Lycopene inhibits proliferation and enhances gap-junction
communication of KB-1 human oral tumor cells. J.Nutr. 132: 3754-3759.

Logar, J. K., Sikovec, M., Malej, A. & Franko, M. (2002) The
effects of eluent mixing on TLS detection in gradient elution HPLC.
Anal.Bioanal.Chem. 374: 323-328.

Lorand, T., Molnar, P., Deli, J. & Toth, G. (2002) FT-IR study of
some seco- and apocarotenoids. J.Biochem.Biophys.Methods 53: 251-258.

Luchsinger, J. A., Tang, M. X., Shea, S. & Mayeux, R. (2003)
Antioxidant vitamin intake and risk of Alzheimer disease. Arch.Neurol. 60:
203-208.

Lutnaes, B. F., Oren, A. & Liaaen-Jensen, S. (2002) New
C(40)-carotenoid acyl glycoside as principal carotenoid in Salinibacter ruber,
an extremely halophilic eubacterium. J.Nat.Prod. 65: 1340-1343.

Macias, C. & Schweigert, F. J. (2001) Changes in the
concentration of carotenoids, vitamin A, a-tocopherol and total lipids in human
milk throughout early lactation. Ann.Nutr.Metab. 45: 82-85.

Malila, N., Taylor, P. R., Virtanen, M. J., Korhonen, P., Huttunen,
J. K., Albanes, D. & Virtamo, J. (2002) Effects of a-tocopherol and b-carotene
supplementation on gastric cancer incidence in male smokers (ATBC Study,
Finland). Cancer Causes.Control. 13: 617-623.

Maritim, A., Dene, B. A., Sanders, R. A. & Watkins, J. B.,3rd
(2002) Effects of b-carotene on oxidative stress in normal and diabetic rats.
J.Biochem.Mol.Toxicol. 16: 203-208.

Markom, M., Singh, H. & Hasan, M. (2001) Supercritical CO2

fractionation of crude palm oil. J.Supercritical Fluids 20: 45-53.
Mathew, J. L., Kabi, B. C. & Rath, B. (2002) Anti-oxidant vitamins

and steroid responsive nephrotic syndrome in Indian children.
J.Paediatr.Child Health 38: 450-37.

Mecocci, P., Polidori, M. C., Cherubini, A., Ingegni, T., Mattioli, P.,
Catani, M., Rinaldi, P., Cecchetti, R., Stahl, W., Senin, U. & Beal, M. F.
(2002) Lymphocyte oxidative DNA damage and plasma antioxidants in
Alzheimer disease. Arch.Neurol. 59: 794-798.

Mecocci, P., Polidori, M. C., Troiano, L., Cherubini, A., Cecchetti,
R., Pini, G., Straatman, M., Monti, D., Stahl, W., Sies, H., Franceschi, C. &
Senin, U. (2000) Plasma antioxidants and longevity: a study on healthy
centenarians. Free Radic.Biol.Med. 28: 1243-1248.

Melendez-Martinez, A. J., Vicario, I. M. & Heredia, F. J. (2003) A
routine HPLC method for carotenoid determination in ultrafrozen orange
juices. J.Agric.Food Chem. 51: 4219-4224.

Mewes, H. & Richter, M. (2002) Supplementary ultraviolet-B
radiation induces a rapid reversal of the diadinoxanthin cycle in the strong
light-exposed diatom Phaeodactylum tricornutum. Plant Physiol. 130:
1527-1535.

Michaud, D. S., Pietinen, P., Taylor, P. R., Virtanen, M., Virtamo,
J. & Albanes, D. (2002) Intakes of fruits and vegetables, carotenoids and
vitamins A, E, C in relation to the risk of bladder cancer in the ATBC cohort
study. Br.J.Cancer 87: 960-965.

Minorsky, P. V. (2002) Lycopene and human health. Plant Physiol.
130: 1077-1078.

Moeller, S. M., Jacques, P. F. & Blumberg, J. B. (2000) The
potential role of dietary xanthophylls in cataract and age-related macular
degeneration. J.Am.Coll.Nutr. 19: 522S-527S.

Mohanty, I., Joshi, S., Trivedi, D., Srivastava, S. & Gupta, S. K.
(2002) Lycopene prevents sugar-induced morphological changes and
modulates antioxidant status of human lens epithelial cells. Br.J.Nutr. 88:
347-354.

Molnar, P., Deli, J., Toth, G., Haberli, A., Pfander, H. & Bernhard,
K. (2001) (9Z)-Capsanthin-5,6-epoxide, a new carotenoid from the fruits of
Asparagus falcatus. J.Nat.Prod. 64: 1254-1255.

Montecchia, M. S., Kerber, N. L., Pucheu, N. L., Perticari, A. &
Garcia, A. F. (2002) Analysis of genomic diversity among photosynthetic
stem-nodulating rhizobial strains from northeast Argentina.
Syst.Appl.Microbiol. 25: 423-433.

Morais, H., Rodrigues, P., Ramos, C., Forgacs, E., Cserhati, T. &
Oliveira, J. (2002) Effect of ascorbic acid on the stability of b-carotene and
capsanthin in paprika (Capsicum annuum) powder. Nahrung. 46: 308-310.

Morinobu, T., Murata, T., Takaya, R. & Tamai, H. (2002)
Nutritional status of b-carotene, a-tocopherol and retinol in obese children.
Int.J.Vitam.Nutr.Res. 72: 119-123.

Morris, M. C., Evans, D. A., Bienias, J. L., Tangney, C. C.,
Bennett, D. A., Aggarwal, N., Wilson, R. S. & Scherr, P. A. (2002) Dietary
intake of antioxidant nutrients and the risk of incident Alzheimer disease in a
biracial community study. JAMA 287: 3230-3237.

Morris, M. C., Evans, D. A., Bienias, J. L., Tangney, C. C. &
Wilson, R. S. (2002) Vitamin E and cognitive decline in older persons.
Arch.Neurol. 59: 1125-1132.

Nagao, A., Maeda, M., Lim, B. P., Kobayashi, H. & Terao, J. (2000)
Inhibition of b-carotene-15,15'-dioxygenase activity by dietary flavonoids.

J.Nutr.Biochem. 11: 348-355.
Natella, F., Nardini, M., Giannetti, I., Dattilo, C. & Scaccini, C.

(2002) Coffee drinking influences plasma antioxidant capacity in humans.
J.Agric.Food Chem. 50: 6211-6216.

Negro, J. J., Grande, J. M., Tella, J. L., Garrido, J., Hornero, D.,
Donazar, J. A., Sanchez-Zapata, J. A., Benitez, J. R. & Barcell, M. (2002)
Coprophagy: an unusual source of essential carotenoids. Nature 416: 807-808.

Noh, S. K. & Koo, S. I. (2003) Low zinc intake decreases the
lymphatic output of retinol in rats infused intraduodenally with b-carotene.
J.Nutr.Biochem. 14: 147-153.

Nowjack-Raymer, R. E. & Sheiham, A. (2003) Association of
edentulism and diet and nutrition in US adults. J.Dent.Res. 82: 123-126.

Ntanios, F. Y. & Duchateau, G. S. (2002) A healthy diet rich in
carotenoids is effective in maintaining normal blood carotenoid levels during
the daily use of plant sterol-enriched spreads. Int.J.Vitam.Nutr.Res. 72: 32-39.

Nussenblatt, V., Mukasa, G., Metzger, A., Ndeezi, G., Eisinger, W.
& Semba, R. D. (2002) Relationship between carotenoids and anaemia during
acute uncomplicated Plasmodium falciparum malaria in children. J.Health
Popul.Nutr. 20: 205-214.

Offord, E. A., Gautier, J. C., Avanti, O., Scaletta, C., Runge, F.,
Kramer, K. & Applegate, L. A. (2002) Photoprotective potential of lycopene,
b-carotene, vitamin E, vitamin C and carnosic acid in UVA-irradiated human
skin fibroblasts. Free Radic.Biol.Med. 32: 1293-1303.

Ohki, S., Miller-Sulger, R., Wakabayashi, K., Pfleiderer, W. &
Boger, P. (2003) Phytoene desaturase inhibit ion by
O-(2-phenoxy)ethyl-N-aralkylcarbamates. J.Agric.Food Chem. 51:
3049-3055.

Oldham, K. M., Wise, S. R., Chen, L., Stacewicz-Sapuntzakis, M.,
Burns, J. & Bowen, P. E. (2002) A longitudinal evaluation of oxidative stress
in trauma patients. J.Parenter.Enteral.Nutr. 26: 189-197.

Olmedilla, B., Granado, F., Southon, S., Wright, A. J., Blanco, I.,
Gil-Martinez, E., van den Berg, H., Thurnham, D., Corridan, B., Chopra, M.
& Hininger, I. (2002) A European multicentre, placebo-controlled
supplementation study with a-tocopherol, carotene-rich palm oil, lutein or
lycopene: analysis of serum responses. Clin.Sci.(Lond) 102: 447-456.

Osganian, S. K., Stampfer, M. J., Rimm, E., Spiegelman, D.,
Manson, J. E. & Willett, W. C. (2003) Dietary carotenoids and risk of
coronary artery disease in women. Am.J.Clin.Nutr. 77: 1390-1399.

Pan, J., Benko, G., Xu, Y., Pascher, T., Sun, L., Sundstrom, V. &
Polivka, T. (2002) Photoinduced electron transfer between a carotenoid and
TiO2 nanoparticle. J.Am.Chem.Soc. 124: 13949-13957.

Passi, S., Cataudella, S., Di Marco, P., De Simone, F. & Rastrelli,
L. (2002) Fatty acid composition and antioxidant levels in muscle tissue of
different Mediterranean marine species of fish and shellfish. J.Agric.Food
Chem. 50: 7314-7322.

Pebay-Peyroula, E., Royant, A., Landau, E. M. & Navarro, J.
(2002) Structural basis for sensory rhodopsin function. Biochim.Biophys.Acta
1565: 196-205.

Pennisi, E. (2003) Evolution. Colorful males flaunt their health.
Science 300: 29-31.

Perez-Galvez, A., Garrido-Fernandez, J. & Minguez-Mosquera,
M. I. (2000) Effect of high-oleic sunflower seed on the carotenoid stability of
ground pepper. JAOCS 77: 79-83.

Polidori, M. C., Cherubini, A., Stahl, W., Senin, U., Sies, H. &
Mecocci, P. (2002) Plasma carotenoid and malondialdehyde levels in
ischemic stroke patients: relationship to early outcome. Free Radic.Res. 36:
265-268.

Polidori, M. C., Savino, K., Alunni, G., Freddio, M., Senin, U., Sies,
H., Stahl, W. & Mecocci, P. (2002) Plasma lipophilic antioxidants and
malondialdehyde in congestive heart failure patients: relationship to disease
severity. Free Radic.Biol.Med. 32: 148-152.

Porrini, M., Riso, P. & Oriani, G. (2002) Spinach and tomato
consumption increases lymphocyte DNA resistance to oxidative stress but
this is not related to cell carotenoid concentrations. Eur.J.Nutr. 41: 95-100.

Pryke, S. R., Andersson, S. & Lawes, M. J. (2001) Sexual
selection of multiple handicaps in the red-collared widowbird: female choice
of tail length but not carotenoid display. Evolution Int.J.Org.Evolution 55:
1452-1463.

Puspitasari-Nienaber, N. L., Ferruzzi, M. G. & Schwartz, S. J.
(2002) Simultaneous detection of tocopherols, carotenoids, and chlorophylls
in vegetable oils by direct injection C30 RP-HPLC with coulometric
electrochemical array detection. JAOCS 79: 633-640.

Pusztai, A., Agota, G. & Bardos, L. (2000) Effect of large dietary
doses of b-carotene on plasma retinoid and b-carotene levels and on
progesterone production in the granulosa cells of Japanese quail. Acta
Vet.Hung. 48: 81-87.

Qian, P., Mizoguchi, T., Fujii, R. & Hara, K. (2002) Conformation
analysis of carotenoids in the purple bacterium Rhodobium marinum based
on NMR spectroscopy and AM1 calculation. J.Chem.Inf.Comput.Sci. 42:
1311-1319.

Raffo, A., Leonardi, C., Fogliano, V., Ambrosino, P., Salucci, M.,
Gennaro, L., Bugianesi, R., Giuffrida, F. & Quaglia, G. (2002) Nutritional value
of cherry tomatoes (Lycopersicon esculentum Cv. Naomi F1) harvested at
different ripening stages. J.Agric.Food Chem. 50: 6550-6556.

Ritter, E. (2002) [Vitamin supplements in oncology -- necessary,



useful or superfluous?]. MMW.Fortschr.Med. 144: 33-37.
Ritz, T., Damjanovic, A. & Schulten, K. (2002) The quantum

physics of photosynthesis. Chemphyschem. 3: 243-248.
Roberts, W. G. & Gordon, M. H. (2003) Determination of the total

antioxidant activity of fruits and vegetables by a liposome assay. J.Agric.Food
Chem. 51: 1486-1493.

Rock, E., Winklhofer-Roob, B. M., Ribalta, J., Scotter, M., Vasson,
M. P., Brtko, J., Brigelius-Flohe, R., Bronner, A. & Azais-Braesco, V. (2001)
Vitamin A, vitamin E and carotenoid status and metabolism during ageing:
functional and nutritional consequences (VITAGE PROJECT).
Nutr.Metab.Cardiovasc.Dis. 11: 70-73.

Rosati, C., Aquilani, R., Dharmapuri, S., Pallara, P., Marusic, C.,
Tavazza, R., Bouvier, F., Camara, B. & Giuliano, G. (2000) Metabolic
engineering of b-carotene and lycopene content in tomato fruit. Plant J. 24:
413-419.

Royle, N. J., Surai, P. F. & Hartley, I. R. (2001) Maternally derived
androgens and antioxidants in bird eggs: complementary but opposing effects?
Behavioral Ecology 12: 381-385.

Ruban, A. V., Pascal, A., Lee, P. J., Robert, B. & Horton, P. (2002)
Molecular configuration of xanthophyll cycle carotenoids in photosystem II
antenna complexes. J.Biol.Chem. 277: 42937-42942.

Ruiz, J. A., Guerrero, L., Arnau, J., Guardia, M. D. &
Esteve-Garcia, E. (2001) Descriptive sensory analysis of meat from broilers
fed diets containing vitamin E or b-carotene as antioxidants and different
supplemental fats. Poult.Sci. 80: 976-982.

Saino, N., Bertacche, V., Ferrari, R. P., Martinelli, R., Moller, A. P.
& Stradi, R. (2002) Carotenoid concentration in barn swallow eggs is
influenced by laying order, maternal infection and paternal ornamentation.
Proc.R.Soc.Lond.B.Biol.Sci. 269: 1729-1733.

Saino, N., Romano, M., Ferrari, R. P., Martinelli, R. & Moller, A.
P. (2003) Maternal antibodies but not carotenoids in barn swallow eggs
covary with embryo sex. J.Evol.Biol. 16: 516-523.

Sakaki, H., Kaneno, H., Sumiya, Y., Tsushima, M., Miki, W.,
Kishimoto, N., Fujita, T., Matsumoto, S., Komemushi, S. & Sawabe, A. (2002)
A new carotenoid glycosyl ester isolated from a marine microorganism,
Fusarium strain T-1. J.Nat.Prod. 65: 1683-1684.

Saks, L., Ots, I. & Horak, P. (2003) Carotenoid-based plumage
coloration of male greenfinches reflects health and immunocompetence.
Oecologia 134: 301-307.

Sandmann, G. (2002) Combinatorial biosynthesis of carotenoids
in a heterologous host: a powerful approach for the biosynthesis of novel
structures. Chembiochem. 3: 629-635.

Santos, C. A. & Simon, P. W. (2002) QTL analyses reveal
clustered loci for accumulation of major provitamin A carotenes and lycopene
in carrot roots. Mol.Genet.Genomics 268: 122-129.

Schroder, H., Navarro, E., Mora, J., Galiano, D. & Tramullas, A.
(2001) Effects of a-tocopherol, b-carotene and ascorbic acid on oxidative,
hormonal and enzymatic exercise stress markers in habitual training activity
of professional basketball players. Eur.J.Nutr. 40: 178-184.

Schwartz, S. H., Tan, B. C., McCarty, D. R., Welch, W. &
Zeevaart, J. A. (2003) Substrate specificity and kinetics for VP14, a carotenoid
cleavage dioxygenase in the ABA biosynthetic pathway. Biochim.Biophys.Acta
1619: 9-14.

Schweigert, F. J. (2001) Inflammation-induced changes in the
nutrit ional biomarkers serum retinol and carotenoids.
Curr.Opin.Clin.Nutr.Metab.Care 4: 477-481.

Schweigert, F. J., Buchholz, I., Schuhmacher, A. & Gropp, J.
(2001) Effect of dietary b-carotene on the accumulation of b-carotene and
vitamin A in plasma and tissues of gilts. Reprod.Nutr.Dev. 41: 47-55.

Schweigert, F. J., Hurtienne, A. & Bathe, K. (2000) Improved
extraction procedure for carotenoids from human milk. Int.J.Vitam.Nutr.Res.
70: 79-83.

Senar, J. C., Figuerola, J. & Pascual, J. (2002) Brighter yellow
blue tits make better parents. Proc.R.Soc.Lond.B.Biol.Sci. 269: 257-261.

Serafini, M., Bugianesi, R., Salucci, M., Azzini, E., Raguzzini, A.
& Maiani, G. (2003) Effect of acute ingestion of fresh and stored lettuce
(Lactuca sativa) on plasma total antioxidant capacity and antioxidant levels in
human subjects. Br.J.Nutr. 88: 615-623.

Simoni, R. D., Hill, R. L. & Vaughan, M. (2002) The use of
chromatography in biochemistry. J.Biol.Chem. 277: E28.

Sovova, H., Stateva, R. P. & Galushko, A. A. (2001) Solubility of
b-carotene in supercritical CO2 and the effect of entrainers. J.Supercritical
Fluids 21: 195-203.

Spernath, A., Yaghmur, A., Aserin, A., Hoffman, R. E. & Garti, N.
(2002) Food-grade microemulsions based on nonionic emulsifiers: media to
enhance lycopene solubilization. J.Agric.Food Chem. 50: 6917-6922.

Stahl, W. & Sies, H. (2002) Carotenoids and protection against
solar UV radiation. Skin Pharmacol.Appl.Skin Physiol. 15: 291-296.

Steenson, D. F. & Min, D. B. (2000) Effects of b-carotene and
lycopene thermal degradation products on the oxidative stability of soybean
oil. JAOCS 77: 1153-1160.

Strain, J. J., Elwood, P. C., Davis, A., Kennedy, O., Coulter, J.,
Fehily, A., Mulholland, C. W., Robson, P. J. & Thurnham, D. I. (2000)
Frequency of fruit and vegetable consumption and blood antioxidants in the
Caerphilly cohort of older men. Eur.J.Clin.Nutr. 54: 828-833.

Sunder, A. & Flachowsky, G. (2001) Influence of high vitamin E
dosages on retinol and carotinoid concentration in body tissues and eggs of
laying hens. Arch.Tierernahr. 55: 43-52.

Surai, P. F. (2000) Effect of selenium and vitamin E content of the
maternal diet on the antioxidant system of the yolk and the developing chick.
Br.Poult.Sci. 41: 235-243.

Surai, P. F., Kuklenko, T. V., Ionov, I. A., Noble, R. C. & Sparks, N.
H. (2000) Effect of vitamin A on the antioxidant system of the chick during
early postnatal development. Br.Poult.Sci. 41: 454-458.

Suzuki, K., Ito, Y., Nakamura, S., Ochiai, J. & Aoki, K. (2002)
Relationship between serum carotenoids and hyperglycemia: a
population-based cross-sectional study. J.Epidemiol. 12: 357-366.

Takahashi, A., Suzuki, J., Shibasaki-Kitakawa, N. & Yonemoto, T.
(2001) A kinetic model for co-oxidation of b-carotene with oleic acid. J.Am.Oil
Chem.Soc. 78: 1203-1207.

Talcott, S. T., Percival, S. S., Pittet-Moore, J. & Celoria, C. (2003)
Phytochemical composition and antioxidant stability of fortified yellow passion
fruit (Passiflora edulis). J.Agric.Food Chem. 51: 935-941.

Tang, G., Qin, J., Dolnikowski, G. G. & Russell, R. M. (2003)
Short-term (intestinal) and long-term (postintestinal) conversion of b-carotene
to retinol in adults as assessed by a stable-isotope reference method.
Am.J.Clin.Nutr. 78: 259-266.

Terry, P., Jain, M., Miller, A. B., Howe, G. R. & Rohan, T. E.
(2002) Dietary carotenoid intake and colorectal cancer risk. Nutr.Cancer 42:
167-172.

Thomson, L. R., Toyoda, Y., Delori, F. C., Garnett, K. M., Wong,
Z. Y., Nichols, C. R., Cheng, K. M., Craft, N. E. & Dorey, K. (2002) Long term
dietary supplementation with zeaxanthin reduces photoreceptor death in
light-damaged Japanese quail. Exp.Eye Res. 75: 529-542.

Thurmann, P. A., Steffen, J., Zwernemann, C., Aebischer, C. P.,
Cohn, W., Wendt, G. & Schalch, W. (2002) Plasma concentration response
to drinks containing b-carotene as carrot juice or formulated as a water
dispersible powder. Eur.J.Nutr. 41: 228-235.

Torbergsen, A. C. & Collins, A. R. (2000) Recovery of human
lymphocytes from oxidative DNA damage; the apparent enhancement of DNA
repair by carotenoids is probably simply an antioxidant effect. Eur.J.Nutr. 39:
80-85.

Toyomizu, M., Sato, K., Taroda, H., Kato, T. & Akiba, Y. (2001)
Effects of dietary Spirulina on meat colour in muscle of broiler chickens.
Br.Poult.Sci. 42: 197-202.

Toyosaki, T. (2002) Antioxidant effect of b-carotene on lipid
peroxidation and synergism with tocopherol in an emulsified linoleic acid
model system. Int.J.Food Sci.Nutr. 53: 419-423.

Tyssandier, V., Choubert, G., Grolier, P. & Borel, P. (2002)
Carotenoids, mostly the xanthophylls, exchange between plasma lipoproteins.
Int.J.Vitam.Nutr.Res. 72: 300-308.

Umeno, D., Tobias, A. V. & Arnold, F. H. (2002) Evolution of the
C30 carotenoid synthase CrtM for function in a C40 pathway. J.Bacteriol. 184:
6690-6699.

van den Berg, H., van der Gaag, M. & Hendriks, H. (2002)
Influence of lifestyle on vitamin bioavailability. Int.J.Vitam.Nutr.Res. 72: 53-59.

Wache, Y., Bosser-DeRatuld, A., Lhuguenot, J. C. & Belin, J. M.
(2003) Effect of cis/trans isomerism of b-carotene on the ratios of volatile
compounds produced during oxidative degradation. J.Agric.Food Chem. 51:
1984-1987.

Wagner, T., Windhovel, U. & Romer, S. (2002) Bansformation of
tobacco with a mutated cyanobacterial phytoene desaturase gene confers
resistance to bleaching herbicides. Z.Naturforsch.[C]. 57: 671-679.

Wakabayashi, K. & Boger, P. (2002) Target sites for herbicides:
entering the 21st century. Pest.Manag.Sci. 58: 1149-1154.

Wallstrom, P., Wirfalt, E., Mattisson, I., Gullberg, B., Janzon, L. &
Berglund, G. (2003) Serum b-carotene and a-tocopherol in smokers and
non-smokers -- associations with food sources and supplemental intakes. A
report from the Malmo Diet and Cancer cohort. Nutr.Res. 23: 163-183.

Wang, Y., Xu, X., van Lieshout, M., West, C. E., Lugtenburg, J.,
Verhoeven, M. A., Creemers, A. F., Muhilal & van Breemen, R. B. (2000) A
LC-MS method for the quantification of bioavailability and bioconversion of
b-carotene to retinol in humans. Anal.Chem. 72: 4999-5003.

Wegmann, J., Krucker, M., Bachmann, S., Fischer, G., Zeeb, D.,
Lienau, A., Glaser, T., Runge, F., Luddecke, E. & Albert, K. (2002)
Characterization of lycopene nanoparticles combining solid-state and
suspended-state NMR spectroscopy. J.Agric.Food Chem. 50: 7510-7514.

Wenzel, A. J., Fuld, K. & Stringham, J. M. (2003) Light exposure
and macular pigment optical density. Invest.Ophthalmol.Vis.Sci. 44: 306-309.

Werman, M. J., Mokady, S. & Ben-Amotz, A. (2002) Bioavailability
of the isomer mixture of phytoene and phytofluene-rich alga Dunaliella
bardawil in rat plasma and tissues. J.Nutr.Biochem. 13: 585-591.

White, P. J. (2002) Recent advances in fruit development and
ripening: an overview. J.Exp.Bot. 53: 1995-2000.

Wieringa, F. T., Dijkhuizen, M. A., West, C. E., Northrop-Clewes,
C. A. & Muhilal (2002) Estimation of the effect of the acute phase response on
indicators of micronutrient status in Indonesian infants. J.Nutr. 132:
3061-3066.

Wood, L. G., Fitzgerald, D. A., Lee, A. K. & Garg, M. L. (2003)
Improved antioxidant and fatty acid status of patients with cystic fibrosis after



antioxidant supplementation is linked to improved lung function.
Am.J.Clin.Nutr. 77: 150-159.

Wu, K., Schwartz, S. J., Platz, E. A., Clinton, S. K., Erdman, J.
W.,Jr., Ferruzzi, M. G., Willett, W. C. & Giovannucci, E. L. (2003) Variations
in plasma lycopene and specific isomers over time in a cohort of U.S. men.
J.Nutr. 133: 1930-1936.

Yadav, D., Hertan, H. I., Schweitzer, P., Norkus, E. P. &
Pitchumoni, C. S. (2002) Serum and liver micronutrient antioxidants and
serum oxidative stress in patients with chronic hepatitis C.
Am.J.Gastroenterol. 97: 2634-2639.

Yeh, S. & Hu, M. (2000) Antioxidant and pro-oxidant effects of
lycopene in comparison with b-carotene on oxidant-induced damage in Hs68
cells. J.Nutr.Biochem. 11: 548-554.

Yildiz, S., Naziroglu, M., Kaya, I., Aydilek, N. & Yuce, A. (2002)
Effects of palm oil on lipid peroxidation, reduced glutathione, glutathione
peroxidase, and vitamin A levels in the corpus uteri, cornu uteri and corpus
l u t e u m  o f  y o u n g  a n d  a d u l t  f ema le  sheep.
J.Vet.Med.A.Physiol.Pathol.Clin.Med. 49: 373-378.

Ylonen, K., Alfthan, G., Groop, L., Saloranta, C., Aro, A. & Virtanen,
S. M. (2003) Dietary intakes and plasma concentrations of carotenoids and
tocopherols in relation to glucose metabolism in subjects at high risk of type
2 diabetes: the Botnia Dietary Study. Am.J.Clin.Nutr. 77: 1434-1441.

Zanutto, M. E., Jordao, A. A.,Jr. & Vannucchi, H. (2003)
Improvement in vitamin A status with consumption of dark-green vegetables
-- a bioavailability study in rabbits. Nutr.Res. 23: 271-278.

Zhang, J., Zhao, Y. & Shi, H. (2001) [Effects of b-carotene and
vitamin C on the expression of c-myc in human leukemic cell].
Wei.Sheng.Yan.Jiu. 30: 160-162.

Zsila, F., Deli, J., Bikadi, Z. & Simonyi, M. (2001) Supramolecular
assemblies of carotenoids. Chirality 13: 739-744.

Zsila, F., Deli, J. & Simonyi, M. (2001) Color and chirality:
carotenoid self-assemblies in flower petals. Planta 213: 937-942.

MEETING REPORT

CARIG Conference at EB2003

The 2003 CARIG conference featured a lineup of distinguished
speakers with an eclectic mix of hot topics in the field of
carotenoids.  About 100 people attended the individual
presentations.  The wife and elder son of Dr. James Olson,
Giovanna Olson and Daniel Olson, were present at the
meeting.  Wendy White, Cheryl Rock and Dale Cooper co-
chaired this event.
T. Michael Redmond of the National Eye Institute presented
the James A. Olson Memorial Perspectives on Carotenoids
Lecture entitled:  Dietary and transcriptional regulation of b-
carotene 15,15’-monooxygenase (BCM).  This was an
appropriate topic for the Olson lecture because James Olson
was co-discoverer of this enzyme.  Dr. Redmond is studying
the transcriptional regulation of the BCM gene by examination
of its promoter sequence.  He hypothesized that transcriptional
regulation may explain the coordinated induction of chicken
BCM and other enzymes involved in synthesis and storage of
retinol (retinal reductase, CRBPII and LRAT).  To test this, he
transfected cell lines with plasmids containing various
segments of the BCM promoter and a reporter gene.  He also
conducted in vivo studies in mice to determine the response of
the BCM gene to diet and PPAR ligands.   He found that the
BCM gene promoter has an active response element that binds
PPAR g and is responsible for cell specific regulation. 

Secondly, in various tissues, BCM was increased by a PPARg
agonist and high fat diet whereas fasting reduced BCM in the
gut.  This research supports the hypothesis that PPARs
regulate vitamin A synthesis from b-carotene that is integrated
with the metabolism of vitamin A and neutral lipids. This lecture
was published in recent issue of Sight and Life (2/2003).
Sung Koo, U. of Connecticut:  Marginal zinc deficiency
decreases intestinal retinol and b-carotene absorption.  Is
the decrease attributable to a defect in luminal phosphatidyl
choline hydrolysis?  Zn deficiency is known to adversely
affect vitamin A and E status.  Dr. Koo hypothesized that
defects in the assimilation and metabolism of lipids causes
poor absorption of these vitamins in zinc insufficiency.  He
tested this by infusing lipids and vitamins into lymph duct of
cannulated rats with adequate or insufficient zinc status. 
These studies showed that zinc deficiency lowers the

absorption of fat, retinol, a-tocopherol and b-carotene.  By
systematic evaluation of the steps involved in fat absorption,
Dr. Koo discovered the biochemical defect involved is low
activity of phospholipase A2, a Zn dependent enzyme.  The low
activity of this enzyme prevents pancreatic lipase from
accessing the triglyceride rich core of lipid emulsions in the
intestinal lumen, resulting in poor release and absorption of
lipophilic vitamins and carotenoids.  This research illuminates
the mechanism underlying the nutrient interaction between zinc
and vitamin A with significant public health implications for
undernourished populations.
Mohamad Navab, UCLA School of Medicine:  Lutein and
atherosclerosis.  Dr. Navab filled in for Dr. James Dwyer who
was unable to attend.  Their lab has produced several
significant lines of evidence that dietary lutein may protect
against the development of atherosclerosis.  First, they
reported a significant inverse association between progression
of carotid artery intima-media thickness and plasma lutein in a
cohort of 40-60 year old adults participating in the Los Angeles
Atherosclerosis Study.  There was a remarkable 80% lower
rate of thickening in the quintile with the highest compared to
the lowest plasma lutein and there was no significant
association between thickening and plasma b-carotene. 
Second, using an elegant co-culture system, they found that
pretreatment of endothelial and smooth muscle cells with
nanomolar concentrations of lutein inhibited the monocyte
chemotractive properties of LDL by 8-fold.  Third, they
demonstrated that dietary lutein reduces aortic lesion size in
atherosclerosis-prone apoE-null mice by 44%.  LDL from the
lutein treated mice produced fewer hydroperoxides and lower
monocyte chemotactic activity in the cell co-culture system.
 These epidemiological and laboratory findings, accompanied
by a plausible mechanism of reduced inflammation and
oxidative stress in the artery wall, have generated a great deal
of interest in the hypothesis that dietary lutein may reduce
heart disease risk in humans.
Christine Shewmaker, Calgene:  Use of plant biotechnology
to develop oil seeds high in provitamin A carotenoids for
human nutrition.  Thanks to advances in biotechnology, it is
now possible to engineer oilseed crops with the ability to
synthesize high levels of provitamin A carotenoids that can be
used to help alleviate vitamin A deficiency in the developing
world.  Dr. Shewmaker described her work to develop canola
with seed oil rich in a- and b-carotene by introduction of
bacterial phytoene synthase and desaturase enzymes linked
to a seed specific promoter.  The resulting canola oil contains
more vitamin A than other good food sources.  She then
described a collaboration between industry, academia and
government to similarly modify another Brassica species,
mustard.  Mustard oil is the second most commonly consumed
edible oil in India, where vitamin A deficiency is a major
nutritional problem.   The use of genetic engineering to
increase carotenoids in plants has now been demonstrated in
rice, potato and tomatoes as well.  Dr. Shewmaker pointed out
that, while the means to develop plants engineered to produce
carotenoids has been largely worked out, there is still much
ongoing work on the nutritional, cultural and regulatory aspects
of this technology.
Richard Cotter, Wyeth Consumer Healthcare:  Carotenoids –
An industrial perspective.  A large and growing percentage of
Americans take vitamin supplements and consider them an
essential part of a healthy lifestyle.  Because of this, the
vitamin supplement industry has an important role in producing
carotenoid containing supplements and educating consumers
in a manner consistent with emerging science.  Dr. Cotter
explained the scientific support for addition of b-carotene,
lutein, and most recently, lycopene, to daily vitamin and
mineral supplements.  This science includes data from
laboratory, clinical and epidemiological studies and nutritional
surveys showing carotenoid intake is below optimal levels.  He
explained the efforts of the supplement industry to educate
health professionals through scientific meetings and
consumers through advertising on the emerging science.  His
analysis concluded that the emerging science supports a role
for supplemental carotenoids to address health issues of



importance to consumers such as eye health and heart
disease and cancer risk.  The addition of carotenoids has been
a key reason for the very rapid growth in the sales of Centrum
and other carotenoid containing products.  Finally, Dr. Cotter
pointed out that the science for health benefits for other
carotenoids important to consumers continues to develop and
will be used to continually reevaluate the addition of
carotenoids to supplements.

The winner of the 2003 CARIG travel award was Zahide Nuray
Unlu of Ohio State University for her abstract, “Absorption of
lycopene isomers following single meals containing tomato
sauces with varying isomer patterns”.

CARIG appreciates the generous financial support of the
conference by the following sponsors:  BASF, Cognis, Craft
Technologies, DHI Water and Environment, General Mills,
Kemin Foods, LycoRed, The Procter & Gamble Co., Robert G.
Laughlin, Ph.D., Roche, Royal Canin, Sight and Life, and
ZeaVision.

Dale Cooper (Cincinnati, OH)

TECHNICAL NOTE

Raman Spectroscopic Detection of Carotenoids
 in Human Skin

A new noninvasive optical method, based on Raman
spectroscopy, has been utilized to develop a skin scanner for
carotenoids (Pharmanex BioPhotonic Scanner) by the
University of Utah researchers, Dr. Werner Gellermann, Igor
Ermakov and Robert McClane. Carotenoids have a
characteristic Raman spectrum, with distinct peaks at 1159
cm-1 and 1524 cm -1 (from C-C single-bond stretch vibrations,
and C=C double-bond stretch vibrations, respectively)1. The
spectroscope uses an argon laser beam at 488 nm to excite
the carotenoid molecules in 2 mm spot of the skin, with 20
seconds exposure time. The intensity of the Raman peaks is
directly proportional to the total carotenoid concentration
(except phytoene and phytofluene). The highest readings are
obtained from the palm. The method is highly reproducible and
was used to evaluate 1375 subjects of various age2. The mean
value was 19,000 ± 8800 units (Raman intensity counts of
1524 cm-1 peak) with the range of 1,550-73,400 units. Most
people fell between 10,250 and 27,900 units. There was a
significant positive correlation with fruit and vegetable intake,
and negative correlation with smoking status.
Dr. Susan Mayne, Yale epidemiologist, received $1 million in
funding from the National Cancer Institute to evaluate nutrition
status and the risk of cancer by assessing skin carotenoids in
large populations with the portable spectroscope developed by
the Utah physicists. The speed, portability and noninvasive
character promise a wide application of this method in research
and clinical practice of nutrition and medicine.

Maria S. Sapuntzakis (Chicago, IL)

1 Hata TR, Scholz TA, Ermakov IV, McClane RW, Khachik F, Gellermann
W, Pershing LK. Non-invasive Raman spectroscopy detection of carotenoids
in human skin. J Invest Dermatol. 115:441-8, 2000.
2 Smidt CR. Clinical screening study: use of the Pharmanex“ BioPhotonic
Scanner to assess skin carotenoids as a marker of antioxidant status.
Pharmanex Study Report, 2003.

News and Views

Pizza Cuts Cancer Risks?
In a twist to the accepted medical wisdom that food you really
enjoy tends to be bad for you, researches at a Milan
pharmacology center found that eating one or more pizzas a
week dramatically reduced the incidence of some types of
cancer. A study of 8,000 Italians found that regular pizza-
eaters were 59 percent less likely to contract cancer of the
esophagus, while the risk of developing cancer of the colon fell
by 26 percent.
“We knew that tomato sauce was protective against certain
tumors, but we certainly didn’t expect that pizza as a whole
would provide such strong protection,” researcher Silvano

Gallus told Sunday’s La Repubblica newpaper.
CNN.com July 20, 2003

New Lycopene Product
LycoRed Natural Products Lts., producers of Lyco-O-Mato
natural tomato lycopene, is introducing another lycopene-
based ingredient designed for the food industry. Lyc-O-Mato
Fibers are produced from the same specially bred and
cultivated lycopene-rich tomato used in Lyc-O-Mato. Using
proprietary technology, the tomato fibers with natural lycopene
still attached are separated from the fruit and carefully dried
into a free flowing red powder. No chemicals are involved in
this process. Lyco-O-Mato Fibers contain lycopene in its
native state. The resulting 100% natural Lyco-O-Mato Fibers
have a lycopene content 8 times higher than that of
conventional tomato powder, are free of additives, and,
because they contain only a small amount of soluble tomato
solids, can be added to practically any food without affecting
its flavor, according to the company.

NHANES: Everything You Always Wanted to Know
In 2003 Craft Technologies, Inc. was selected to perform the
analysis of plasma carotenoids, retinoids and tocopherols for
the National Health and Nutrition Examination Survey
(NHANES) administered by the Centers for Disease Control
(CDC). As a result, the methods used by CTI will permit
the inclusion of lutein, zeaxanthin, a-cryptoxanthin, trans- and

c is -lycopene, t rans - and c is -b -carotene, phytoene,

phytofluene, and d-tocopherol, in addition to the compounds
previously reported. These additional analytes will allow closer
examination of associations of carotenoids with eye disease
and tomato carotenoids with prostate cancer.

ANNOUNCEMENTS

New Roche Human Nutrition Research Award
Roche Vitamins Ltd is pleased to announce the introduction of
its International Award for Innovative Research in Human
Nutrition. Roche Vitamins has a longstanding tradition and
commitment in
research activities investigating the effect of vitamins,
carotenoids, polyunsaturated fatty acids (PUFAs) and other
natural compounds on human health.
Scope: The award will be given to scientists in recognition of
their innovative research in the field of human nutrition, with
special emphasis on naturally occurring dietary bioactive
compounds which promote human health. The award is
established to encourage and recognize excellence in research
that significantly broadens the understanding of the role of
nutrition in human health.
Award: The value of the award will be a total of EUR 25 000
and will be granted every two years, starting in 2003.
Submission: Candidates should provide an abstract and a
detailed description of the research accomplishment. The
submission should highlight the importance of the contribution
to human nutrition, and include recently published peer-
reviewed papers supporting the research. A curriculum vitae
and supporting letter(s) from recognized scientists in the field
are required. The submission, either as a printed copy (in
duplicate), or in electronic form (by e-mail or on diskette or CD;
preferably MS Word for PC format), should be sent to one of
the following:
Postal address: Roche Vitamins Ltd, attn. Dr Manfred
Eggersdorfer, Head of Research and Development, Dept. VF,
Building 241/553, CH-4070 Basel, Switzerland
E-mail address: vitamins.award@roche.com
An international scientific advisory board will review the
submission. The award will be presented at the European
Nutrition Conference in Rome, Italy, which takes place from 1-4
October 2003. Recipients must be present to accept the award
and present a paper on their research achievements.

Gordon Research Conference on Carotenoids
January 4-9, 2004

Ventura Beach Marriott
Ventura, CA



Chair: Harry A Frank
Vice Chair: John T Landrum

Sunday PM, January 4
Session 1: Structures of Protein-bound Carotenoids
Chair: Richard Cogdell (University of Glasgow)
John Helliwell (University of Manchester). The Molecular Basis
of the Bathochromic Shift in Crustacyanin.
Cheryl Kerfeld (University of California, Los Angeles). The
Structure and Function of the Water-Soluble Cyanobacterial
Carotenoid Protein.
Monday AM, January 5
Session 2. Chemistry, Radicals, and Interactions
Chair: Norman Krinsky (Tufts University)
David McGarvey (Keele University). Laser Flash Photolysis
Studies of the Reactions of Acylperoxyl Radicals with
Carotenoids: Do Carotenoid Addition Radicals React with
Oxygen?
Lowell Kispert (University of Alabama). Carotenoid Radical
Cations and Dications: EPR and Spectroscopic Studies.
Alan Mortensen (Chr. Hansen). Carotenoids and Peroxyl
Radicals.
Synnøve Liaaen-Jensen (Norwegian University of Science and
Technology). Recent studies on charged carotenoid species.
Monday PM, January 5
Session 3. Carotenoids in Photosynthesis
Chair: Hideki Hashimoto (Osaka City University)
Ron Christensen (Bowdoin College). Optical Spectroscopy of
Short and Long Polyenes: Implications for Carotenoids.
Kris Niyogi (University of California, Berkeley). Xanthophylls
and regulation of photosynthetic light harvesting.
Alison Telfer (Imperial College). Carotenoid Photooxidation in
Photosynthesis.
Tuesday AM, January 6
Session 4. Carotenoids in Health and Disease I
Chair: Julie Mares (University of Wisconsin)
Yoav Sharoni (Ben-Gurion University). Carotenoids and Gene
Regulation by the Anti-oxidant Response Element.
Paola Palozza (Catholic University). Redox Regulation of Cell
Growth by Carotenoids.
Leonard Cohen (Institute for Cancer Prevention). Tomato
Carotenoids, Lycopene and Cancer: Preclinical Studies in
Animal Models.
Karin Wertz (Roche Vitamins Ltd.). Lycopene and Vitamin E
Interfere with Autocrine/Paracrine Loops in the Dunning
Prostate Cancer Model.
Tuesday PM, January 6
Session 5. Carotenoids in Health and Disease II
Chair: D. M. Snodderly (Medical College of Georgia)
Martha Neurenger (Oregon Health and Science University).
Dietary Lutein and Zeaxanthin Supplementation in Xanthophyll-
free Rhesus Monkeys: Reflectometry, Biochemistry and Retinal
morphology.
Emily Chew (National Eye Institute). The Results of the
Randomized Trial of Dietary Supplements in the Age-Related
Eye Disease Study (AREDS).
Steven Beatty (Waterford Regional Hospital). The Relationship
between Macular Pigment and the Dietary and Serum Levels of
its Constituent Carotenoids.
Wednesday AM, January 7
Session 6. Nutrition, Bioavailability and Metabolism
Chairs: Klaus Kraemer (BASF)
Alexandra During (ARS-USDA). Intestinal Absorption and
Metabolism of Carotenoids: Insights from Cell Culture Studies.
Mark Failla (Ohio State University). Accessibility and
Absorption of Carotenoids.
Andrew Clifford (University of California, Davis). Absorption and
Metabolism of Carotenoids: Insights from Isotope Tracer
Studies in Humans.
Clive West (Wageningen Agricultural University). Bioavailability
and bioconversion of b-carotene in oil and mixed plant foods.
Wednesday PM, January 7
Session 7. Biological Effects of Carotenoids
Chair: Robert Russell (Tufts University)
Kyung-Jin Yeum (Tufts University). Biological Actions of
Carotenoids in Humans.
John Bertram (University of Hawaii). Mechanism and Biological

Significance of Carotenoid Up-regulated Expression of
Connexin43 in Human Cancer Cells.
Jonathan Blount (University of Glasgow). Carotenoids and the
Costs of Reproduction: Perspectives from Evolutionary
Ecology.
Thursday AM, January 8
Session 8. Carotenoids and Gene Expression
Chair: Francis Cunningham (University of Maryland)
Joseph Hirschberg (Hebrew University of Jerusalem). Role of
Gene Expression in the Regulation of Carotenoid Biosynthesis
in Plants.
Bilal Camara (Université Louis Pasteur). Biosynthesis and
Remodeling of Chromoplast Carotenoids.
Christine Shewmaker (BluGoose Consulting). Use of Plant
Biotechnology to Modify Carotenoid Content in Seeds.
Peter Beyer (University of Freiburg). Ways to Improve Golden
Rice.
Thursday PM, January 8
Session 9. GENOMICS, GENETICS, PLANT METABOLISM
AND HUMAN HEALTH
Discussion Leader: George Britton (University of Liverpool)
Dean DellaPenna (Michigan State University). It's been fun
figuring out carotenoid synthesis in plants; could it now be time
for plant and animal researchers to converge?

Applicants will be admitted by the Chair on an ongoing basis
beginning October 3, 2003, based on the information provided
on the application. Applications are encouraged from scientists
active in the research area of the Conference. Attendance at
the Conference is limited to about 135 conferees principally on
a first come basis. This Conference will be full long before the
deadline; therefore, submit your application early. Early
registration will also incur a fee reduction. Application may be
made on the GRC Web site or by E-mail using the form
available from the GRC office (send to app@grc.org). Upon
acceptance to the Conference, individuals will receive
registration information. The Conference fee covers
registration, meals and room.
It is hoped that limited support will be available to young
investigators to enable these individuals to attend the Gordon
Research Conference on Carotenoids. Contact the Conference
chair, Harry Frank, at harry.frank@uconn.edu for more
information. Preference will be given to individuals presenting
posters. Titles of posters should be e-mailed to John Landrum
at landrumj@fiu.edu.

NIST Quality Assurance Micronutrient Analysis Workshop
2004 Experimental Biology

Washington, DC
Date to be announced

9:00 am. Opening Remarks
9:15 am. Review of results from interlaboratory comparison

exercises. Jeanice Brown Thomas
9:30 am. Carotenoid standards and stability. Kathy Sharpless,

Maria Sapuntzakis
10:00 am. Sample matrix: Lycophilized vs. Fresh-frozen serum.

Dave Duewer
10:30 am. The B-vitamin Profile: findings from NHANES.

Christine Pfeiffer
11:00 am. Simultaneous quantification of folate and

homocysteine in human plasma or serum using mass
spectrometry. Bryant Nelson, Mary Satterfield

11:30 am. Lunch (on your own)
1:00 pm. Discussion of coenzyme Q10 measurements in
human

plasma/serum. Iris Osberg, Paul Ullucci
1:30pm. New method development for vitamin C in serum

measurement. CDC staff
2:00 pm. Discussion of QA program needs
2:30 pm. Wrap-up

Internet Addresses for Carotenoid Researchers

1. USDA Nutrient Database for Standard Reference (SR13) is
a major source of food composition data for epidemiologists
and nutritionists. Carotenoid Food Database contains best



available estimates of carotenoid content in foods, also used
in NDS-R:  www.nal.usda.gov/fnic/foodcomp/data/index.html

2. This list is intended to be an open forum for carotenoid
researchers from around the world to discuss recent
developments in this field:  CARIG.Forum@lists.unh.edu.  To
subscribe, send e-mail to: listproc@lists.unh.edu. In the body
of the message write: subscribe CARIG Forum,  your name.

3.  Internat ional  Carotenoid Soc ie ty  Webpage:
www.carotenoidsociety.org  Anyone wishing to join the society
and be listed in the web directory, please contact Andrew
Young at  a.j.young@livjm.ac.uk

4. Newsletter of CaroteNature GmbH, offering carotenoids
standards, analysis, custom synthesis and consultancy. E-
mail: info@carotenature.com, website: www.carotenature.com

5. Carotenoid Section of the Lipid Database developed by
Internal Medicine Center of Japan and Japan Science and
Technology Cooperation; www.lipidbank.jp. Also available on
International Carotenoid Society Webpage (above) through
Articles button.

6. Reference library prepared by LycoRed Natural Product;
www.lycopene.com-references
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Who We Are
Craft Technologies is a contract research laboratory
founded in 1994. We specialize in micronutrient and
phytochemical analysis.  Our 10,000 f t2 laboratory is
located in North Carolina approximately 50 miles east
of Raleigh. 

Analytical Services
We provide a range of analytical services, specializing
in carotenoids, fat-soluble vitamins and
phytochemicals.  Offering analyses utilizing HPLC,
GC, and EIA from a variety of sample matrices
including: serum/plasma, urine, tissue, dried blood spot,
nutraceuticals, food additives, food products, and
animal feed.

Carotenoid Profile, C18  (Lutein, Lycopene, Zeaxanthin,
b-Cryptoxanthin, a- Carotene, b-Carotene)

Carotenoid Profile, C30  for detailed separation
     of isomers, including Lutein and Zeaxanthin,

Retinol, Retinoic Acid, Retinyl Esters,
Tocopherols and Tocotrienols,
Isoflavones Lutein Esters
Bioflavonoids Vitamin C
Homocysteine RBP, TfR, Ferritin 

Specialized Services
If our standard analytical services do not meet
customer's requirements we have the expertise and
facilities to provide specialized analysis and method
development.

Craft Technologies, Inc.
4344 Frank Price Church Rd.

Wilson, NC 27893
Tel: (252) 206-7071      Fax: (252) 206-1305

E-mail: info@crafttechnologies.com

Dr. Neal E. Craft, PhD
President

Dr. Harold Furr, PhD
Technical Director

For pricing or general information contact Brian
Grawburg at the above numbers or e-mail.


