13  KAROTENOIDLER

GIRIS

Karotenoidler, sar1, kirmizi ve turuncu pigmentler
i¢in kullanilan genel bir terimdir. Dogada, bitkiler,
algler, mantarlar ve bakteriler tarafindan biyosen-
tezlenen 1100den fazla karotenoid tanimlanmigtir.
Karotenoidlerle ilgili ¢alismalarin, 200 y1li agan bir
gecmise sahip oldugu diistiniilmektedir. Karote-
noid terimi, ilk olarak 1831 yilinda Weckenroder
tarafindan havu¢dan (Daucus carota L.) C, yap1-
sina sahip karotenin (p-karoten) izole edilmesiyle
ortaya ¢ikmistir. Daha sonra 1837de Berzeliusun
sonbahar yapraklarindaki sar1 renkli bilesikleri
ksantofiller olarak isimlendirmesi, karotenoidler
ile ilgili arasgtirmalarin baslangicini olusturmus-
tur. Karotenoidlerin tarihinde bir déntim noktasi
yirminci yiizyiln baslarinda meydana gelmistir.
1906da Rus botanik¢i bu pigmentlerin kroma-
tografik ayrilmas: tekniginde ilk adimi atmistir.
Daha sonra, 1965te kiitle spektrometrisinin (MS)
ve 1971de yiiksek performansl: sivi kromatografi-
sinin (HPLC) kullanilmaya baslanmasiyla birlikte
arastirmalarda biytik ilerlemeler saglanmustir.

Karotenoidler, meyveler, sebzeler, mantarlar,

kuslar, baliklar, siiriingenler, kabuklu hayvanlar ve
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boceklerin kiitikiillerinin yani sira su bitkileri olan
alglerin saridan kirmiziya renk cesitliligine bii-
yik olciide katkida bulunur. Ayrica proteinler ve
lipoproteinlerle kompleksler olusturarak yesil ve
mavi tonlar1 da dahil olmak {izere daha genis renk
yelpazesi olusturmaktadir. Hayvanlar aleminde
gozlenen bir¢ok renk, genellikle hayvanlarin diyet-
lerinde bulunan karotenoidlerin varligina baghdir.
Ornegin kuslarda es secimi ve ¢ekim gibi biyolojik
olaylar hayvanin saglikli olduguna isaret eden par-
lak renklerle desteklenmektedir. Pigmentasyon ye-
teneklerinin yani sira, hiicre biiytimesi, farklilagma-
s1, ireme, bagisiklik sisteminin korunmasi ve gérme
tizerine etkilerine ek olarak mitkemmel antioksidan
ozelliklere sahip olduklar1 gosterilmistir. Karoteno-
idlerin, bitkilerde fotosentez sirasinda 15181 toplama,
bitkiyi 1s181n zararh etkilerinden koruma, bitkisel
bir hormon olan absisik asidin 6ncii maddesi olma
gibi ¢esitli biyolojik islevleri bulunmaktadir.

Kirmizibiber, domates, havu¢ ekstraktlar1 ve
safran gibi dogal renk pigmentleri, hayvansal
drtinlerin (deri, stit, yumurta, tereyagi ve peynir)
renklendirilmesinde kullanilmaktadir. Ornegin;
astaksantin iceren deniz bitkilerini tiiketen so-
monlarin etleri pembe rengini almistir. Bitkilerde
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taminler (A, C, D, E), karotenoidler ve bazi mikro
elementler 6nemli immiinomodiilatorlerdir. Mey-
ve ve bitkilerde bulunan lipofilik karotenoidler
miitkemmel anti-inflamatuar ve antioksidan 6zel-
liklere sahiptirler. f-karoten, lutein, kantaksantin,
likopen ve astaksantini iceren bitkisel pigmentler,
antioksidanlardir ve bagisiklik tizerinde etkilidir-
ler.

Karotenin timus bezinin biiyiimesi tizerinde
belirgin bir uyarici etkisi oldugu ve lenfositlerin
sayisinda artiy meydana getirdigi gézlenmistir. Si-
canlarda, domuzlarda ve sigirlarda da benzer so-
nuglar olusturdugu goriilmistiir.

Kanatli hayvanlarin bagisiklik sistemlerinin
gliglii olmasi son derece 6nemlidir. Bagisiklig: des-
teklemek i¢in en uygun kaynaklardan biri antiok-
sidan igerigi yiiksek olan karotenoidlerdir. Ayrica
yumurta bileseni olarak insan sagligina da olumlu
etki yapacag agiktir. Kanatl tiirlerinde, karoteno-
idler bagisiklik organlarinda birikme egiliminde-
dir. Damizlik diyetine karotenoidler eklendiginde
tavuklarin timus ve bursa fabriciuslarinda 6nemli

miktarlarda birikim oldugu gortilmiistir.

Siit ineklerinde, P-karoten ve A vitamininin
yavru zarlarinin atilamamasi, metritis insidansi
ve bagisiklik fonksiyonu tizerindeki etkileri deger-
lendirmigtir. f-karoten takviyesinin, nétrofilllerin
bakterisit aktivitesini tutarl bir sekilde etkileme-
digi gortlmistiir. Kuru dénemde B-karoten ilaveli
yem tiiketen gevis getiren hayvanlarda, lenfosit ve
notrofillerin aktivasyonu sonucu meme bezi en-
feksiyonlarinin azaldig: rapor edilmistir.

Kanatli yemlerinde kullanilan baslica dogal ka-
rotenoid kaynaklari sar1 misir, misir gluten unu ve
alg unudur. Bir ksantofil karotenoid olan kurku-
min, Curcuma longa bitkisinden elde edilen zer-
degalin ana aktif bilesenidir. Glineydogu Asyada,
korilerde baharat ve renklendirici madde olarak
kullanilan kurkumin; sadece bir gida boyas1 degil
ayni zamanda 6nemli bir viicut temizleyicisidir.
Antiinflamatuar, antioksidan, antikarsinojenik,
antibakteriyel, antiprotozoal, antiviral ve hipoko-
lesterolemik etkileri bulunmaktadir. Lutein, kadife
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cigeginde dogal olarak bulunan bir ksantofil karo-
tenoiddir. Yapilan ¢aligmalarda, luteinin humoral
ve hiicresel bagisiklig1 ve makrofajlarin fagositik
aktivitelerini artirabildigi; boylece hayvanlarda tii-
mor hiicresi ¢cogalmasini engelledigi gosterilmistir.
Karotenoidlerin (6zellikle kurkuminin) etlik pili¢-
lerin bagirsak morfolojisi, sindirim, immiinomo-
diilasyon ve pigmentasyon iizerinde olumlu etki-
leri oldugu bulunmustur. E.coli tehdidi altindaki
hindilere lutein ilavesinin proinflamatuar IL-1f
gen ekspresyonunu azalttig1 tespit edimistir. Ka-
rotenoidler, inflamatuar parametreleri azaltarak

inflamasyonun etkisini azaltmistir.

Sonug olarak, hayvan beslemede sentetik katki
maddelerine karsi tiiketici endiselerinin artmasi
nedeniyle dogal karotenoid katki maddelerinin
kullanim1 6nemlilik kazanmustir. Karotenoidlerin
yem katki maddesi olarak kullanilmasi, hayvan
sagligini, performansini iyilestirmekte ve dolay1-
styla dirtinlerin (et, siit, yumurta vb.) besin dege-
rini arttirarak hayvansal tiretimin kalitesini yiik-
seltmektedir.

KAYNAKLAR

Abd El-Baky HH, El-Baroty GS. The potential use of microal-
gal carotenoids as dietary supplements and natural pre-
servative ingredients. Journal of Aquatic Food Product
Technology 2013; 22(4): 392-406.

Akdemur F, Orhan C, Sahmn N, Sahin K, Hayirli A. Tomato
powder in laying hen diets: Effects on concentrations of
yolk carotenoids and lipid peroxidation. British Poultry
Science 2012; 53: 675-680.

Ako H, Tamaru CS. Are feeds for food fish practical for aqua-
rium fish. Intl Aqua Feeds 1999; 2:30-36.

Albera E, Kankofer M. The comparison of antioxidative/
oxidative profile in colostrum, milk and blood of early
post-partum cows during their first and second lactation.
Reprod Domest Anim 2010; 45: 417-425.

Almbro M, Dowling DK, Simmons LW. Effects of vitamin
E and B-carotene on sperm competitiveness. Ecol Lett
2011; 14:891-895.

Altuntas A. Kadife ciceginin (Tagetes Erecta L.) yumurta ta-
vuklarinda yem katki maddesi olarak kullanimi. Yiiksek
Lisans Tezi, Fen Bilimleri Enstitiisti, Kahramanmaras
2010.

Amaya E, Becquet P, Carné S, Peris S, Miralles P. Carotenoids
in Animal Nutrition. 2014; Fefana Publication, Belgium.

Arain MA, Mei Z, Hassan F, Saeed M, Alagawany M, Sha, A,
Rajput I. Lycopene: A natural antioxidant for prevention



of heat-induced oxidative stress in poultry. World’s Poult
Sci ] 2018; 74(1): 89-100.

Arellano-RodriguezG, Meza-Herrera CA, Rodriguez-Mar-
tinez R, Dionisio-Tapia R, Hallford DM, Mellado M,
Gonzalez-Bulnes A. Short-term intake of [-carote-
ne-supplemented diets enhances ovarian function and
progesterone synthesis in goats. ] Anim Physiol Anim
Nutr 2009; 93, 710-715.

Asfour HZ. Anti-quorum sensing natural compounds. ] Mic-
rosc Ultrastruct 2018; 6: 1-10.

Awad W A, Hess C, Hess M. Enteric pathogens and their
toxin-induced disruption of the intestinal barrier throu-
gh alteration of tight junctions in chickens. Toxins, 2017;
9(2): 60.

Awang IPR, Chulan U, Ahmad F B H. Curcumin for upgra-
ding skin colour of broilers. Pertanika 1992; 15:37-38.

Baysal T, Ersus S. Karotenoidler ve insan sagligi. Gida 1999;
24(3): 177-185.

Bendich A, Shapiro SS. Effect of-carotene and canthaxanthin
on the immune responses of the rat. ] Nutr 1986; 116:
2254-2262.

Bhosale, P. Environmental and cultural stimulants in the pro-
duction of carotenoids from microorganisms. Appl Mic-
robiol Biotechnol 2004; 63:351-361.

Bhosale P, Bernstein PS. Microbial xanthophylls. Appl microbi-
ol and biotechn 2005; 68:445-455.

Bohn T. Carotenoids and markers of oxidative stress in human
observational studies and intervention trials: Implicati-
ons for chronic diseases. Antioxidants 2019; 8(6):179.

Bohn T, de Lera AR, Landrier JF Riihl R. Carotenoid meta-
bolites, their tissue and blood concentrations in humans
and further bioactivity via retinoid receptor-mediated
signalling. Nutrition Research Reviews 2022; 1-42.

Bramley PM. In: Johnsonl, Williamson G, editors. Phytoc-
hemical functional foods. Boca Raton:CRC Press; 2003;
253-279.

Britton G, Liaaen-Jensen S, Pfander H. Carotenoids: A Co-
lourful History. 1st ed. Caroten Nature; 2017; 236p.
Brossaud J, Pallet V, Corcuff JB. Vitamin A, endocrine tissues
and hormones: interplay and interactions. Endocr Con-

nect. 2017; 6(7): 121-130.

Calder PC, Kew S. The immune system: a target for functional
foods? In British Journal of Nutrition, 2002; 88:165-176.

Cao G, Prior RL. The measurement of oxygen radical absor-
bance capacity in biological samples, Methods in Enzy-
mology 1999; 299: 50-62.

Cardinault N, Doreau M, Poncet C, Noziére P. Digestion and
absorption of carotenoids in sheep given fresh red clover.
Anim Sci 2006; 82: 49-55.

Carocho M, Barreiro M F, Morales P, Ferreira IC. Adding mo-
lecules to food, pros and cons: A review on synthetic and
natural food additives. Comprehensive reviews in Food
Science and Food Safety 2014; 13(4): 377-399.

Castanieda MP, Hirschler EM, Sams AR. Skin pigmentation
evaluation in broilers fed natural and synthetic pigments.
Poult Sci 2005; 84:143-147.

Changxing L, Chenling M, Alagawany M, Jianhua L, Dong-
fang D, Gaichao W, Chao S. Health benefits and potenti-
al applications of anthocyanins in poultry feed industry.
World’s Poultry Science Journal, 2018; 74(2):251-264.

Chauveau-Duriot B, Doreau M, Noziere P, Graulet B. Simul-

245

Karotenoidler

taneous quantification of carotenoids, retinol, and tocop-
herols in forages, bovine plasma, and milk: Validation of
a novel UPLC method. Anal Bioanal Chem 2010; 397:
777-790.

Chew BP. Antioxidant vitamins affect food animal immunity
and health. The Journal of Nutrition 1995; 125:1804-
1808.

Chew BP, Park JS. Carotenoid action on the immune respon-
se. The Journal of Nutrition 2004; 134(1): 257-261.

Chitchumroonchokchai C, Failla ML. Hydrolysis of zeaxant-
hin esters by carboxyl ester lipase during digestion faci-
litates micellarization and uptake of the xanthophyll by
Caco-2 human intestinal cells. The Journal of Nutrition
2006; 136(3): 588-594.

Collera-Zumiga O, Jimenez FG, Gordillo RM. Comparative
study of carotenoid composition in three mexican varie-
ties of Capsicum annuum L. Food Chemistry 2005; 90:
109-114.

Crociati M, Sylla L, Floridi C, Comin A, Fruganti G, Monaci
M, Stradaioli G, 2017. Influence of lipoproteins at dry-off
on metabolism of dairy cows during transition period
and on postpartum reproductive outcomes. Theriogeno-
logy 2017; 94: 31-36

Daniel L R, Chew BP, Tanaka TS. Tjoelker LW. Carotene and
vitamin A effects on bovine phagocyte function in vit-
ro during the peripartum period. J Dairy Sci 1990; 74:
124-131.

Dansou DM, Zhang H, Yu Y Wang, H, Tang C, Zhao Q, Quin
], Zhang J. Carotenoid enrichment in eggs: from bioche-
mistry perspective. Animal Nutrition 2023; 14:315-333.

Das A, Yoon S-H, Lee S-H, Kim J-Y, Kim S-W. An update on
microbial carotenoid production: Application of recent
metabolic engineering tools. Applied Microbiol and Bi-
otech 2007; 77: 505-512.

De Carvalho, PR, Cipolli KMVAB, Ormenese RDCSC, Car-
valho PRN, da Silva MG. Supplementation carotenoid
compounds derived from seed integral ground annat-
to (Bixa orellana L.) in the feed laying hens to produce
eggs special. Pakistan Journal of Nutrition 2009; 8(12):
1906-1909.

Dembinska-Kiec A. Carotenoids: risk or benefit for health. Bi-
och et Biophysica Acta 2005; 1740: 93-94.

Descalzo AM, Rossetti L, Pdez R, Grigioni G, Garcia PT, Cos-
tabel L, Taverna MA. Differential characteristics of milk
produced in grazing systems and their impact on dairy
products. Milk Production—Advanced Genetic Traits,
Cellular Mechanism, Animal Management and Health
2012; 339-368.

Desmarchelier C, Borel P. Overview of carotenoid bioavaila-
bility determinants: From dietary factors to host genetic
variations. Trends in Food Science & Technology 2017;
69: 270-280.

Devasena BJ, Ramana V, ] Ramaprasad J. Role of Vitamins in
Livestock Reproduction. Intas Polivet 2007; 8(1): 1-8.

Dey PM, Harborne JB. Plant Biochemistry, Academic Press,
San Diego, California, 1997; 258-287.

Downham A, Collins P. Colouring our foods in the last and
next millennium. Int. J. Food Sci. Technol 2000; 35:5-22.

Dufossé L, Galaup P, Yaron A, Arad S. M., Blanc, P,, Murthy,
K. N. C,, & Ravishankar, G. A. Microorganisms and mic-
roalgae as sources of pigments for food use: a scientific



YEM KATKI MADDELERI

oddity or an industrial reality? Trends in Food Science &
Technology, 2005;16(9), 389-406.

Dunne PG, Monahan FJ, O'mara F P, Moloney AP. Colour of
bovine subcutaneous adipose tissue: A review of contri-
butory factors, associations with carcass and meat quality
and its potential utility in authentication of dietary his-
tory. Meat Science, 2009; 81(1): 28-45.

Diipjan S, Dawkins MS. Animal welfare and resistance to dise-
ase: interaction of affective states and the immune system.
Front Vet Sci 2022; 9:92-98.

Englmaierovd M, Bubancova I, Skiivan M. Carotenoids and
egg quality. Acta Fytotechnica et Zootechnica, 2014;
17(2):55-57.

Eroglu A, AI'Abri IS, Kopec RE, Crook N, Bohn T. Carotenoids
and their health benefits as derived via their interactions
with gut microbiota. Advances in Nutrition 2023; 14(2):
238-255.

Fang YZ, Yang S, Wu G. Free radicals, antioxidants, and nutri-
tion. Nutrition 2002; 18, 872-879.

Farré R, Fiorani M, Abdu Rahiman S, Matteoli G. Intesti-
nal permeability, inflammation and the role of nut-
rients. Nutrients, 2020; 12(4): 1185.

Fernandes RTV, Gongalves AA, Arruda A MVD. Production,
egg quality, and intestinal morphometry of laying hens
fed marine microalga. Revista Brasileira de Zootecnia
2020; 49.

Ferrero-Miliani L, Nielsen O H, Andersen PS, Girardin S. Ch-
ronic inflammation: importance of NOD2 and NALP3 in
interleukin-1f generation. Clinical & Experimental Im-
munology 2007; 147(2): 227-235.

Fiedor J, Burda K. Potential role of carotenoids as antioxidants
in human health and disease. Nutrients 2014; 6(2):466-
488.

Fredriksson S, Klas E, Pickova J. Fatty acid and carotenoid
composition of egg yolk as an effect of microalgae additi-
on to feed formula for laying hens. Food Chemistry 2006;
99(3): 530-535.

Gaikwad, SM, Sawale AG, Dhoble RL. Nutritional aspe-
cts of Reproduction in Cattle-A Review. Intas Polivet
2007; 8(2):429-431.

Galib AM, Mamdooh AM, Saba JA. The effects of using hot
red pepper as a diet supplement on some performance
traits in broiler. Pak ] Nutr 2011; 10: 842-845.

Gandhi P, Khan Z, Chakraverty N. Soluble curcumin: A pro-
mising oral supplement for health management. J Appl.
Pharmacol Sci. 2011; 1:1-7.

Geng T, Bao S, Sun X, Ma D, Zhang H, Ge Q, Ma T. (2022).
A clarification of concepts related to the digestion and
absorption of carotenoids and a new standardized carote-
noids bioavailability evaluation system. Food Chemistry
2022; 400: 134060.

Gentili A, Caretti F, Bellante S, Ventura S, Canepari S, Curini
R. Comprehensive profiling of carotenoids and fat-solub-
le vitamins in milk from different species by LC-DAD-
MS/MS hyphenation. ] Agric Food Chem 2013; 61:1628-
1639.

Giovannucci E. A review of epidemiologic studies of tomatoes,
lycopene, and prostate cancer. Experimental Biology and
Medicine (Maywood) 2002; 227(10): 852-859.

Graves-Hoagland, R. L., Hoagland, T. A., & Woody, C. O.
(1989). Relationship of plasma p-carotene and vitamin A

246

to luteal function in postpartum cattle. ] Dairy Sci 72(7),
1854-1858.

Goff JP, Horst RL. Physiological changes at parturition and
their relationship to metabolic disorders. J Dairy Sci
1997; 80(7): 1260-1268.

Gonzalez M, Castano E, Avila E, Mejia EG. Effect of capsa-
icin from red pepper (Capsicum sp) on the deposition
of carotenoids in egg yolk. J Sci Food Agric 1999; 79:
1904-1908.

Goodwin TW. The Biochemistry of the Carotenoids. Vol. 1:
Plants. New York: Chapman and Hall,1980; 203.

Gorniak I, Bartoszewski R, Kréliczewski J. Comprehensive re-
view of antimicrobial activities of plant flavonoids. Phy-
tochem Rev 2019; 18: 241-272.

Grashorn M. Feed additives for influencing chicken meat and
egg yolk color. In: Carle R, Schweigert RM, editor. Hand-
book on natural pigments in food and beverages. Saws-
ton, UK: Woodhead Publishing 2016; 283-302.

Green AS, Fascetti AJ. Meeting the vitamin A requirement: the
efficacy and importance of B-carotene in animal species.
Sci World ] 2016; 7393620.

Griffin SG, Wyllie SG, Markham JL, Leach DN. The role of
structure and molecular properties of terpenoids in de-
termining their antimicrobial activity. Flavour Fragr J
1999; 14: 322-332.

Gutiérrez-Del-Rio I, Ferndndez J, Lombé E. Plant nutraceuti-
cals as antimicrobial agents in food preservation: Terpe-
noids, polyphenols and thiols. Int ] Antimicrob Agents
2018; 52: 309-315.

Guzzo E Scognamiglio M, Fiorentino A, Buommino E,
D’Abrosca B. Plant Derived Natural Products against
Pseudomonas aeruginosa and Staphylococcus aureus:
Antibiofilm Activity and Molecular Mechanisms. Mole-
cules 2020; 25: 5024.

Giirbiiz Y, Yagar S, Karaman M. Effects of addition of the red
pepper from 4th harvest to corn or wheat based diets on
eggyolk colour and egg production in laying hens. Int J
Poult Sci 2023; 2(2): 107-111.

Hakimi AR, Ghorban K, Dadmanesh M. Combined effects of
Allium sativum and Cuminum cyminum essential oils on
planktonic and biofilm forms of Salmonella Typhimurium
isolates. Biotech 2020; 10: 315.

Haliloglu S, Baspinar N, Serpek B, Erdem H, Bulut Z. Vitamin
A and beta-carotene levels in plasma, corpus luteum and
follicular fluid of cyclic and pregnant cattle. Reprod Do-
mest Anim 2002; 37: 96-99.

Halliwell B, Aeschbach R, Léliger ], Aruoma OI. The chara-
cterization of antioxidants. Food Chem Toxicol 1995;
33(7):601-617.

Hamelin C, Martinez-Aleson R, Martine, F. Influence of feed
carotenoids on carcass and shank pigmentation of yellow
chickens. Actes des 10émes Journées de la Recherche Avi-
cole et Palmipedes a Foie Gras du 26 au 28mars, 2013; La
Rochelle, France, p. 445-449.

Hammershej M, Kidmose U, Steenfeldt S. Deposition of caro-
tenoids in egg yolk by short-term supplement of colou-
red carrot (Daucus carota) varieties as forage material for
egg-laying hens. J Sci Food Agric 2010; 90:1163-1171.

Herdt TH, Stowe HD. Fat-soluble vitamin nutrition for dairy
cattle. VetClin N Am Food Anim Pract 1991;7(2): 391-
415.



Hoffmann-LaRoche, F. Egg Yolk Pigmentation with Carophyll,
3rd ed.; Co.Ltd.: Basel, Switzerland,1988.

Holden ] M, Eldridge A L, Beecher GR, Buzzard IM, Bhagwat
S, Davis C S, Schakel S. Carotenoid content of US foods:
an update of the database. ] Food Compos and Anal 1999;
12(3): 169-196.

Hornero-Méndez D, Minguez-Mosquera MI. Rapid spectrop-
hotometric determination of red and yellow isochromic
carotenoid fractions in paprika and red pepper oleore-
sins. ] Agric Food Chem 2001; 49(8): 3584-3588.

Hoskinson CD, Chew BP, Wong TS. Effects of injectable-ca-
rotene and vitamin A on lymphocyte proliferation and
polymorphonuclear neutrophil function in piglets. Biol
Neonate 1992; 62: 325-336.

Hosseini-Vashan S, Golian A, Yaghobfar A. Growth, immune,
antioxidant, and bone responses of heat stress-exposed
broilers fed diets supplemented with tomato pomace.
International Journal of Biometeorology 2016; 60(8):
1183-1192.

Hudon J. Biotechnological applications of research on animal
pigmentation. Biotechnol Adv 1994; 12:49-69.

Hui ], Li L, Li R, Wu M, Yang Y, Wang J, Fan Y, Zheng X. Ef-
fects of supplementation with -carotene on the growth
performance and intestinal mucosal barriers in layer-type
cockerels. Animal Science Journal 2020; 91 (1): e13344.

Hurley W, Doane LRM. Recent developments in the roles of
vitamins and minerals in reproduction. J Dairy Sci 1989;
72(3): 784-804.

Ikeda S, Kitagawa M, Imai H, Yamada M. The roles of vitamin
A for cytoplasmic maturation of bovine oocytes. ] Reprod
Dev 2005; 51: 23-35.

Inborr J. Haematococcus, The poultry pigmentor. Feed Mix
1998; 6:31-34.

Jamroz D, Jakobsen K, Wertelecki T, Jensen SK. Utilization of
Dietary {-carotene and retinol acetate by goslings and
young geese. Acta Agric Scand Anim Sci 2002; 52:150-
158.

Kaewlamun W, Okouyi M, Humblot P, Remy D, Techakump-
hu M, Duvaux-Ponter D, Ponter AA. The influence of a
supplement of B-carotene given during the dry period to
dairy cows on colostrum quality, and p-carotene status,
metabolites and hormones in newborn calves. Anim Feed
Sci Technol 2011; 165:31-37.

Kalac Pavel. Carotenoids, ergosterol and tocopherols in fresh
and preserved herbage and their transfer to bovine milk
fat and adipose tissues: A review. Journal of Agrobio-
logy 2012; 29(1):1.

Karadas F, Grammenidis E, Sura1 PE, Acamovic T, Sparks NH.
Effects of carotenoids from lucerne, marigold and tomato
on egg yolk pigmentation and carotenoid composition.
British Poultry Science 2006; 47: 561-566.

Karnaukhov VN. Carotenoids: recent progress, problems and
prospects. Comparative Biochemistry and Physiology
1990; 95(1): 1-20.

Kaur R, Shah, TK. Role of feed additives in pigmentation of
ornamental fishes. International Journal of Fisheries and
Aquatic Studies 2017; 5 (2): 684-686.

Keceli TM, Erginkaya Z, Turkkan E, Kaya U. Antioxidant and
antibacterial effects of carotenoids extracted from Rhodo-
torula glutinis strains. Asian Journal of Chemistry, 2013;
25(1): 42.

247

Karotenoidler

Khemarach S, Yammuen-Art S, Punyapornwithaya V, Nit-
hithanasilp S, Jaipolsaen N, Sangsritavong S. Improved
reproductive performance achieved in tropical dairy
cows by dietary beta-carotene supplementation. Scienti-
fic Reports 2021; 11(1): 23171.

Kirkpinar E Erkek R. The Effects of some natural and synthetic
pigment materials on egg yolk pigmentation and produc-
tion in yellow corn diets. Turk ] Vet Anim Sci 1999; 23(1):
15-22.

Kinley R D, Vucko M J, Machado L, Tomkins NW. In vitro eva-
luation of the antimethanogenic potency and effects on
fermentation of individual and combinations of marine
macroalgae Am ] Plant Sci. 2016; 7: 2038-2054.

Kirsche B, Schlenzig M, Ochrimenko WI, Flachowsky G. Inf-
luence of beta-carotene supplementation on carotene
content of ovaries of heifers. Arc Tierernahr 1987; 37,
995-999.

Kolb E, Seehawar ]. Tierarztliche atrophy, reduced libido or
sexual behaviour. Atrophy of Umschau 1998; 53(3):150-
151.

Koreleski J, Swiatkiewicz S. Dietary supplementation with
plant extracts, xantophylls and synthetic antioxidants: ef-
fect on fatty acid profile and oxidative stability of frozen
stored chicken breast meat. ] Anim Feed Sci 2007; 16(3),
463.

Kostoglou D, Protopappas I, Giaouris E. Common Plant-Deri-
ved Terpenoids Present Increased Anti-Biofilm Potential
against Staphylococcus Bacteria Compared to a Quater-
nary Ammonium Biocide. Foods 2020; 9: 697.

Kotrbacek V, Doubek J, Doucha J. The chlorococcalean alga
Chlorella in animal nutrition: a review. ] Appl Phycol
2015; 27: 2173-2180.

Kowatz T, Babino D, Kiser P, Palczewski K, von Lintig J. Cha-
racterization of human p,B-carotene-15,15-monooxy-
genase (BCMOL) as a soluble monomeric enzyme. Arch
Biochem Biophys 2013; 539 (2): 214-222.

Krinsky NI. Overview of lycopene, carotenoids, and disease
prevention. Proc Soc Exp Biol Med 1988; 218: 9597.
Kumar S, Pandey AK, Rao MM, Razzaque WAA. Role of 8
carotene/vitamin A in animal reproduction. Veterinary

World 20105 3(5): 236.

Kumar SS, Manoj P, Shetty N P, Prakash M, Giridhar P. Chara-
cterization of major betalain pigments-gomphrenin, be-
tanin and isobetanin from Basella rubra L. fruit and eva-
luation of efficacy as a natural colourant in product (ice
cream) development. ] Food SciTech 2015; 52:4994-5002.

Kushwaha AK, Gupta N, Chattopadhyaya MC. Removal of
cationic methylene blue and malachite green dyes from
aqueous solution by waste materials of Daucus caro-
ta. Journal of Saudi Chemical Society 2014; 18(3): 200-
207.

Lee WL, Downey G.P. Neutrophil activation and acute lung
injury. Current Opinion Critical Care 2001;7(1): 1-7.

Lee KW, Choo WD, Kang CW, An BK. Effect of lycopene on
the copper-induced oxidation of low-density lipoprotein
in broiler chickens. Spinringer Plus 2016; 5: 389-397.

Leeson S, Summers JD. Commercial Poultry Nutrition, 2nd
edn, University Books, Guelph, Canada 1997; 355.

LiZ, Dai Z, Shi E, Wan P, Chen G, Zhang Z, Xu Y, Gao R, Zeng
X, Li D. Study on the interaction between B-carotene and
gut microflora using an in vitro fermentation model.



YEM KATKI MADDELERI

Food Sci Hum Wellness 2023; 12:1369-1378.

Liu Z, Sun X, Sun X, Wang S, Xu Y. Fucoxanthin isolated
from Undaria pinnatifida can interact with Escherichia
coli and lactobacilli in the intestine and inhibit the growth
of pathogenic bacteria. Journal of Ocean University Chi-
na. 2019; 8:926-932.

Liu A, Chen X, Huang Z, Chen D, Yu B, Chen H, Luo Y. Effects
of dietary lycopene supplementation on intestinal morp-
hology, antioxidant capability and inflammatory respon-
se in finishing pigs. Anim Biotech 2022; 33(3): 563-570.

Lokaewmanee K, Yamauchi K, Komori T, Saito K. Effects on
egg yolk colour of paprika or paprika combined with ma-
rigold flower extract. Italian ] Anim Sci 2010; 9: 356-359.

Lokaewmanee KK, Yamauchi T, Komori K, Saito. Enhance-
ment of yolk color in raw and boiled egg yolk with lutein
from marigold flower meal and marigold flower extract.
Jpn Poult Sci 2011; 48:25-32.

Lokaewmanee KK, Yamauchi N, Okuda. Effects of dietary
red pepper on egg yolk colour and histological intes-
tinal morphology in laying hens. ] Anim Physiol Anim
Nutr 2013; 97(5): 986-995.

Lopez-Flores NM, Meza-Herrera CA, Perez-Marin C, Blache
D, Arellano- Rodriguez G, Zu™niga-Garcia S, Navarre-
te-Molina C, De La Pe'na CG, Rosales- Nieto CA, Ve-
liz-Deras FG. Precision beta carotene supplementation
enhanced ovarian function and the LH release pattern in
yearling crossbred anestrous goats. Anim 2020; 10: 659.

Lotthammer K. H. Importance of /3-caro- tene for the fertility
of dairy cattle. Feedstufts, 1979; 51:6.

Lozicki A, Koziorzgbska A, Halik G, Dymnicka M, Arkus-
zewska E, Niemiec T, Bogdan J. Effect of ensiling pum-
pkin (Cucurbita maxima D.) with dried sugar beet pulp
on the content of bioactive compounds in silage and its
antioxidant potential. Anim Feed Sci and Tech 2015; 206:
108-113.

Ma D, Han P, Song M, Zhang H, Shen W, Huang G, Zhao M,
Sun Q, Zhao Y, Min L. B-carotene rescues busulfan dis-
rupted spermatogenesis through elevation in testicular
antioxidant capability. Front Pharmacol 2021; 12:593953.

Machlin L], Bendich A. Free radical tissue damage: Protective
role of antioxidant nutrients. FASEB J. 1987; 1:441-445.

Madhukar CV. Antimicrobial and antioxidant potentials of ca-
rotenoid pigment produced by indigenous novel soil iso-
late Rhodococcus kroppenstedtii. World ] Environ Biosci
2021;10(1):29-34.

Madureira AML, Pohler K G, Guida TG, Wagner S E, Cerri
RLA, Vasconcelos ] L M. Association of concentrations
of beta-carotene in plasma on pregnancy per artificial
insemination and pregnancy loss in lactating Holstein
cows. Theriogenology 2020; 142:216-221.

Mahizan NA, Yang SK, Moo CL, Song AAL, Chong CM,
Chong CW, Abushelaibi A, Lim SHE, Lai KS. Terpene
Derivatives as a Potential Agent against Antimicrobial
Resistance (AMR) Pathogens. Molecules 2019; 24, E2631.

Manimala MRA, Murugesan R, Gunasekaren S. Antimic-
robial activity of carotenoid pigment produced from
Yeast Rhodotorula mucilaginosa YP 187. Trend Biosci
2014;7(9):769-772.

Manimala MRA, Murugesan R. In vitro antioxidant and anti-
microbial activity of carotenoid pigment extracted from
Sporobolomyces sp. isolated from natural source. ] Appl

248

Natural Sci 2014;6(2):649-653.

Martins I, Varela A, Frija LMT, Estevdo MAS, Planchon §, Re-
naut J, Afonso CAM, Pereira CS. Proteomic Insights on
the Metabolism of Penicillium janczewskii during the Bi-
otransformation of the Plant Terpenoid Labdanolic Acid.
Front. Bioeng. Biotechnol 2017; 5: 45.

Meza-Herrera CA, Vargas-Beltran F, Tena-Sempere M,
Gonz'alez-Bulnes A, Macias- Cruz U, Veliz-Deras FG.
Short-termbeta-carotene-supplementation positively af-
fects ovarian activity and seruminsulin concentrations in
a goat model. ] Endocrinol Invest 2013; 36:185-189.

Michal JJ, Chew B, Wong TS, Heirman LR, Standaert FE.
Modulatory effects of dietary p-carotene on blood and
mammary leukocyte function in peripartum dairy cows.
J Dairy Sci 1994; 77: 1408-1422.

Michalak I, Tiwari R, Dhawan M, Alagawany M, Farag M R,
Sharun K, Emran T B and Dhama K. Antioxidant effects
of seaweeds and their active compounds on animal health
and production—a review. Vet Q 2022; 42: 48-67.

Middendorf DF, Childs GR, Gravens WW. Variations in the
biological availability of xanthophyll within and among
generic sources. Poultry Sci 1980; 59: 1460-1470.

Miller NJ, Sampson J, Candeias LP, Bramley PM, Rice-Evans
CA. Antioxidant activities of carotenes and xanthophylls.
FEBS Letters 1996; 384: 240-242.

Monsefi M, Afsharmanesh M, Salarmoini M, Bami MK. The
comparative effects of sweet paprika, hot paprika, and
oxytetracycline supplements on broiler growth perfor-
mance, carcass traits, meat quality, intestinal microbiota,
ileal morphology, and immune response. Poult Sci ] 2023;
11(2): 213.

Mora O, Romano JL, Gonzalez E, Ruiz F, Shimada A. Low clea-
vage activity of 15,15’- dioxygenase to convert B-carotene
to retinal in cattle compared with goats, is associated with
the yellow pigmentation of adipose tissue. Int J Vitam
Nutr Res 2000; 70; 199-205.

Morrill K M, Conrad E, Lago A, Campbell J, Quigley J, Tyler
H. Nationwide evaluation of quality and composition of
colostrum on dairy farms in the United States. J of Dairy
Sci 20125 95(7): 3997-4005.

Mortensen A. Carotenoids and other pigments as natural colo-
rants. Pure Appl Chem 2006; 78:1477-1491.

Mudronova D, Karaffovd V, Kos¢ovd J, Bartkovsky M, Mar-
cin¢akova D, Popelka P, Marcin¢dk S. Effect of fungal
gamma-linolenic acid and beta-carotene containing
prefermented feed on immunity and gut of broiler chic-
ken. Poultry Science 2018; 97(12), 4211-4218.

Murakami A, Nakashima M, Koshiba T, Maoka T, Nishino H,
Yano M, Sumida T, Kim OK, Koshimizu K, Ohigashi H.
Modifying effect of carotenoids on superoxide and nitric
oxide generation from stimulated leukocytes. Cancer Let-
ters 2000; 149: 115-123.

Nabi E Arain MA, Rajput N, Alagawany M, Soomro J, Umer
M, Soomro E, Wang Z, Ye R, Liu J. Health benefits of ca-
rotenoids and potential application in poultry industry: a
review. ] Anim Physiol Anim Nutr 2020; 104:1809-1818.

Nair HB, Sung B, Yadav VR, Kannappan R, Chaturvedi MM,
Aggarwal BB. Delivery of anti-inflammatory nutraceuti-
cals by nanoparticles for the prevention and treatment of
cancer. Biochem Pharmacol 2010; 80:1833-1843.

Na J-C, Song]-Y, LeeB-D, Lee S-], Lee C-Y, An G-H.2004.



Effect ofpolarity on absorption and accumulation of
carotenoids by laying hens. Anim Feed Sci Technol
2004;117(3):305-315.

Niamsa N, Sittiwet C. Antimicrobial activity of curcuma longa
aqueous extract. ] Pharmacol Toxicol 2009; 4:173-177.

Nishida K, Sugimoto M, Ikeda S, Kume S. Effects of supple-
mental 3-carotene on mucosal IgA induction in the jeju-
num and ileum of mice after weaning. British Journal of
Nutrition 2014; 111(2): 247-253.

Noziere P, Grolier P, Durand D, Ferlay A, Pradel P, Martin B.
Variations in carotenoids, fat-soluble micronutrients, and
color in cows’ plasma and milk following changes in fora-
ge and feeding level. ] Dairy Sci., 2006; 89(7): 2634-2648.

NRC (1994). National Research Council. Nutrient Require-
ments of Poultry. 9th Revised Edition. National Academy
Press Washington D.C.

NRC (2001): Nutritional Requirements of Dairy Cattle: 7th
Edn National Academic Press.Pp:105-146

Nys Y. Dietary carotenoids and egg yolk coloration-a review.
Arch.Fir Geflugelkd. 2000; 64: 45-54.

O’Byrne Sheila M, William S. Blaner. Retinol and retinyl es-
ters: biochemistry and physiology: thematic review se-
ries: fat-soluble vitamins: vitamin A. Journal of Lipid
Research 2013; 54(7): 1731-1743.

Olwer J, Palou A. Chromatographic determination of carote-
noids in foods. Journal of Chromatography A, 2000; 881:
543-555.

Olson JA, Krinsky NI. The colorful, fascinating world of the
carotenoids: important physiologic modulators. FASEB ]
1995; 9:1547-1550.

Oshima S, Ojima E, Sakamoto H, Ishiguro Y, Terao, J. Supple-
mentation with carotenoids inhibit singlet oxygen medi-
ated oxidation of human plasma low-density lipoprotein.
J Agric Food Chem 1996; 44: 2306-2309.

Otomaru K, Ogawa R, Oishi S, Iwamoto Y, Ishikawa S, Na-
gai K. Effect of beta-carotene supplementation on the
peripheral blood leukocyte population in Japanese bla-
ck calves. Journal of Nutritional Science and Vitamino-
logy 2020; 66(4):381-385.

Ozkan M, Cemeroglu B. Karotenoidler: 6zellikleri ve gidalarda
uygulanmalar1. Gida Teknolojisi 1997; 2(11): 34-42.
Palm N 'W, De Zoete M R, Cullen TW, Barry NA, Stefanowski
J, Hao L, Degnan PH, Hu J, Peter I, Zhang W. Immunog-
lobulin A coating identifies colitogenic bacteria in inf-
lammatory bowel disease. Cell 2014; 158 (5):1000-1010.

Pasarin D, Rovinaru C. Sources of carotenoids and their uses
as animal feed additives - a review. Anim Sci 2018; 61(2):
74-85.

Pérez-Vendrell A M, Hernandez ] M, Llaurado L, Schierle J,
Brufau J. Influence of source and ratio of xanthophyll pig-
ments on broiler chicken pigmentation and performan-
ce. Poultry Sci 2001; 80(3): 320-326.

Ponsano EHG, Pinto ME, Neto MG, Lacava PM. Rhodocyclus
gelatinosus biomass for egg yolk pigmentation. Journal of
Applied Poultry Research 2004; 13(3): 421-425.

Premkumar L. Fascinating facts about phytonutrients in spi-
ces and healthy food: scientifically proven facts, Xlibris
Publisher, 2014 : https://www.researchgate.net/publicati-
on/301675796.

Prom C.M. Supplementation of B-carotene during the clo-
se-up period on cows, colostrum and calves. MS Thesis.

249

Karotenoidler

Department of Animal Sciences, University of Illinois at
Urbana-Champaign. Accessed Aug.2016; 26.

Puvaca N, Peli¢ DL, Popovi¢ S, Ikoni¢ P, Buragi¢ O, Peuli¢ T,
Levi¢ J. Evaluation of broiler chickens lipid profile inf-
luenced by dietary chili pepper addition. J. Agr 2019; 2:
318-324.

Rajput N, Naeem M, Ali S, Zhang ] F, Zhang L, Wang T. The
effect of dietary supplementation with the natural carote-
noids curcumin and lutein on broiler pigmentation and
immunity. Poultry Science, 2013; 92: 1177-1185.

Rakonjac S, Bogosavljevi¢-Bogkovi¢ S, Pavlovski Z, Skrbi¢ Z,
Doskovi¢ V, Petrovi¢ MD, Petri¢evi¢ V. Laying hen rea-
ring systems: A review of major production results and
egg quality traits. World’s Poultry Science Journal 2014;
70(1), 93-104.

Raut JS, Shinde RB, Chauhan NM, Karuppayil SM. Terpeno-
ids of plant origin inhibit morphogenesis, adhesion, and
biofilm formation by Candida albicans. Biofouling 2013;
29: 87-96.

Ribeiro D, Freitas M, Silva AM, Carvalho E, Fernandes E. An-
tioxidant and pro-oxidant activities of carotenoids and
their oxidation products. Food and Chemical Toxicology
2018; 120: 681-699.

Rock CL. Carotenoids and Cancer. Britton G. Liaaen-Jensen F
and Pfander Hi eds. In: Carotenoids: Nutrition and He-
alth Birkhauser Verlag Basel, 2009; 269-286.

Rodriguez-Amaya DB. Carotenoids and food preparation: The
retention of provitamin A carotenoids in prepared, pro-
cessed, and stored foods. John Snow Inc/OMNI Project,
Brazil,1997; 99.

Rodriguez-Amaya DB. A guide to carotenoid analysis in fo-
ods. International Life Science Institute, Washington,
2001; 71.

Rodriguez-Amaya DB, Kimura M. Harvest Plus handbook for
carotenoid analysis. International Food Policy Research
Instutute and International Center for Trophical Agricul-
ture, Washington, 2004; 63.

Rodriguez—Concepcion M, Avalos J, Bonet ML, Boronat A,
Gomez-Gomez L, Hornero-Mendez D, Limon MC,
Meléndez-Martinez AJ, Olmedilla-Alonso B, Palou A,
Ribot J, Rodrigo M]J, Zacarias L, Zhu C. A global pers-
pective on carotenoids: Metabolism, biotechnology, and
benefits for nutrition and health. Progress in Lipid Rese-
arch. 2018; 70:62-93.

Roque B M, Brooke CG, Ladau J, Polley T, Marsh L], Najafi N,
Hess M. Effect of the macroalgae Asparagopsis taxiformis
on methane production and rumen microbiome assemb-
lage. Animal Microbiome 2019; 1: 1-14.

Rosa AP, Scher A, Sorbara JO, Boemo LS, Forgiarini ], Londero
A. Effects of canthaxanthin on the productive and repro-
ductive performance of broiler breeders. Poult Sci 2012;
91(3):660-666.

Rowghani E, Maddahian A, Abousadi MA. Effects of addition
of marigold flower, safflower petals, red pepper on egg-
yolk color and egg production in laying hens. Pakistan ]
of Biological Sci 2006; 9(7): 1333-1337.

Rohrle E Moloney A, Osorio M, Luciano G, Priolo A, Cap-
lan P, Monahan FJ. Carotenoid, colour and reflectance
measurements in bovine adipose tissue to discriminate
between beef from different feeding systems. Meat Sci
2011;88: 347-353.



YEM KATKI MADDELERI

Santos-Bocanegra E, Ospina-Osorio X, Oviedo-Rondon EO.
Evaluation of xanthophylls extracted from Tagetes erec-
tus (Marigold flower) and Capsicum sp. (red pepper pap-
rika) as a pigment for egg-yolks compare with synthetic
pigments. Int ] Poult Sci 2004; 3 (11): 685-689.

Schoultz, I, Keita AV. The intestinal barrier and current te-
chniques for the assessment of gut permeability. Cells
20205 9(8): 1909.

Schweigert FJ. Metabolism of carotenoids in mammals. Ca-
rotenoids, volume 3: Biosynthesis and Metabolism 1998;
249-284.

Schweigert Florian J. Research Note: Changes in the concent-
ration of f3-carotene, a-tocopherol and retinol in the
bovine corpus luteum during the ovarian cycle. Science
Journal 2003; 74(2): 251-264.

Seifter E, Rettura G, Levenson S.M. Carotenoids and cell-me-
diated immune responses. Charalambois G. Inglett G.
eds. In: The Quality of Foods and Beverages, Chemistry
and Technology New York: Academic Press, 1981;2, pp.
335-347.

Seukep AJ, Kuete V, Nahar L, Sarker SD, Guo M. Plant-derived
secondary metabolites as the main source of efflux pump
inhibitors and methods for identification. ] Pharm Anal
2020; 10: 277-290.

Shahsavari K. Influence of different sources of natural pigmen-
ting on egg quality and performance of laying hens. Jor-
dan J Agr Sci 2014; 10(4): 786-796.

Shanmugasundara, R, Selvaraj RK. Lutein supplementation
alters inflammatory cytokine production and antioxidant
status in F-line turkeys. Poult Sci 2011; 90: 971-976.

Shete V, Quadro L. Mammalian metabolism of B-carotene:
Gaps in knowledge. Nutrients 2013; 5(12): 4849-4868.

Shilpa S, Shwetha H ], Raju M, Lakshminarayana R. Factors
affecting bioaccessibility and bio-efficacy of carotenoids.
In Carotenoids: Properties, processing and applications.
Elsevier. 2020; pp. 41-73.

Silva Meneguelli T, Duarte Villas Mishima M, Hermsdorft H
H M, Martino H S D, Bressan J, Tako E. Effect of carote-
noids on gut health and inflammatory status: A systema-
tic review of in vivo animal studies. Critical Reviews in
Food Science and Nutrition 2023;1-16.

Silva A, Silva SA, Carpena M, Garcia-Oliveira P, Gullon P, Bar-
roso ME, Prieto MA, Simal-Gandara J. Macroalgae as a
source of valuable antimicrobial compounds: Extraction
and applications. Antibiotics 2020; 9: 642.

Siriyong T, Srimanote P, Chusri S, Yingyongnarongkul BE,
Suaisom C, Tipmanee V, Voravuthikunchai SP. Conessi-
ne as a novel inhibitor of multidrug efflux pump systems
in Pseudomonas aeruginosa. BMC Complement. Altern
Med 2017; 17: 405.

Stahl W, Sies H. Bioactivity and protective effects of natural
carotenoids. Biochimica et Biophysica Acta 2005; 1740:
101-107.

Sun B, Chen C, Wang W, Ma ], Xie Q, Gao Y, Bi Y. Effects of ly-
copene supplementation in both maternal and offspring
diets on growth performance, antioxidant capacity and
biochemical parameters in chicks. ] Anim Phy and Anim
Nutr 2015; 99(1): 42-49.

Thomas MD. Textbox of biochemistry with clinical correlati-
on. John Wiley and Sons inc. 6thed 2006.

Torrisen O, Christiansen R. Requirements for carotenoids in

250

fish diets. J Appl Ichtiol 1995; 11:225-230.

Tourniaire F, Gouranton E, von Lintig ], Keijer ], Bonet ML,
Amengual ], Lietz G. Beta-Carotene conversion produ-
cts and their effects on adipose tissue. Genes & Nutrition
2009; 4(3): 179-187.

Tziveleka LA, Tammam MA, Tzakou O, Roussis V, Ioannou E.
Metabolites with antioxidant activity from marine mac-
roalgae. Antioxidants 2021; 10: 1431.

Uylaser V. Karatenoidler ve baz1 zellikleri. Diinya Gida, 2000;
5: (12), 79-84.

Van den Berg H, Faulks R, Granado HF, Hirschberg J, Olme-
dilla B, Sandmann G, Stahl W. The potential for the im-
provement of carotenoid levels in foods and the likely sys-
temic effects. J of the Sci of Food and Agric 2000; 80(7):
880-912.

Varel VH. Activity of fiberdegrading microorganisms in the
pig large intestine. Journal of Animal Science 1987; 65:
488-496.

Vicente JL, Lopez C, Avila E, Morales E, Hargis BM, Tellez G.
Effect of dietary natural capsaicin on experimental Sal-
monella enteritidis infection and yolk pigmentation in
laying hens. Int J Poult Sci 2007; 6: 393-396.

Von Lintig J. Provitamin A metabolism and functions in mam-
malian biology. The American Journal of Clinical Nutriti-
on 2012; 96(5): 1234-1244.

Weiss RR, Klug E, Ahlswede L. Caracteristicas do sémen de
touros jovens alimentados com caréncia de (-carote-
no. Revista Brasileira de Reprodu¢do Animal 1979; 3:
7-16.

Yabuzaki J. Carotenoids database: Structures, chemical fin-
gerprints and distribution among organisms. Database
2017; 1:1-11.

Yan HX, Sun LS, Zhao GQ. Effects of B-carotene on selected
indices of in vitro rumen fermentation in goats. ] Anim
Feed Sci 2007; 16(2): 581-585.

Yanar M, Kumlu M, Celik M, Yanar Y, Tekelioglu N. Pigmen-
tation of rainbow trout (Oncorhynchus mykiss) with ca-
rotenoids from red pepper. Isr ] Aquacult-Bamid 1997;
49:193-198.

Yang A, Tume RK. A comparison of beta-carotene-splitting
activity isolated from intestinal mucosa of pasture-grazed
sheep, goats and cattle. Biochem and Molecular Biology
Int 1993; 30(2): 209-217.

Yang A, Larsen TW, Tume RK. Carotenoid and retinol con-
centrations in serum, adipose tissue and liver and carote-
noid transport in sheep, goats and cattle. Aust J Agric Res
1992; 43: 1809-1817.

Yildiz H, Kaygusuzoglu E, Kizil O. Concentrations of serum
vitamins A, E and C and p-carotene during pregnancy in
cows. Bull Vet Inst Pulawy 2005; 49:199-202.

Young AJ, Lowe GM. Antioxidant and prooxidant properties
of carotenoids. Arch Biochem Biophys 2001; 385, 20-27.

Yuan J P, Peng ], Yin K, Wang JH. Potential health-promoting
effects of astaxanthin: A high-value carotenoid mostly
from microalgae. Molecular Nutrition & Food Research
2011; 55(1): 150-165.

Yuan X, Yan ], HuR, Li Y, Wang Y, Chen H, Hou DX, He J, Wu
S. 2020. Modulation of gut microbiota and oxidative sta-
tus by B-carotene in late pregnant sows. Front Nutr 2020;
7:612875.

Zavarize KC, Sartori JR, Pezzato AC, Garcia E A, Cruz VC.



Glutamina na dieta de poedeiras leves submetidas ao est-
resse pelo calor e a termoneutralidade. Ciéncia Animal
Brasileira 2011; 12:400-406.

Zengin H, Baysal AH. Antibacterial and antioxidant activity
of essential oil terpenes against pathogenic and spoila-
geforming bacteria and cell structure-activity relations-
hips evaluated by sem microscopy. Molecules 2014; 19;
17773-17798.

Zhang ], Hou X, Ahmad H, Zhang H, Zhang L, Wang T. As-
sessment of free radicals scavenging activity of seven na-
tural pigments and protective effects in aaph-challenged
chicken erythrocytes. Food Chemistry 2014;145: 57-65.

Zakynthinos Z, Varzakas T. Carotenoids: from plants to food
industry. Current Research in Nutrition and Food Scien-
ce, 4(Special Issue 1), 2016; 38-51.

251

Karotenoidler



	1. Habip MURUZ - M. Akif YÖRÜK
	2. Hıdır GÜMÜŞ - Derya Merve KARAGÖZ
	3. Kadir Emre BUĞDAYCI - Muhammet Taha EDİRNELİ
	4. Emre YILMAZ - Mehmet GÜL
	5. Emre YILMAZ - Mehmet GÜL 
	6. Sena YILMAZ ÖZTAŞ - Erol BAYTOK
	7. Özlem KARADAĞOĞLU - Mükremin ÖLMEZ - Tarkan ŞAHİN
	8. N. Tuğba BİNGÖL - Taylan AKSU
	9. Berrin KOCAOĞLU GÜÇLÜ - Murat EREN 
	10. Sakine YALÇIN - İlyas ONBAŞILAR
	11. Eren KUTER - Murat ER 
	12. Kanber KARA
	13. İlkay AYDOĞAN
	14. M. Numan OĞUZ - Erol BAYTOK
	15. Fatma İNAL - Oğuzhan KAHRAMAN
	16. Fatma İNAL - Oğuzhan KAHRAMAN
	17. Fatma İNAL -Oğuzhan KAHRAMAN
	18. Fatma KARAKAŞ OĞUZ
	19. Pınar TATLI SEVEN - Seda İFLAZOĞLU MUTLU - İsmail SEVEN
	Mineral Yemler
	Habip MURUZ 1
M. Akif YÖRÜK 2 
	A Vitamini
	Hıdır GÜMÜŞ 1
Derya Merve KARAGÖZ 2 

	D Vitamini
	Kadir Emre BUĞDAYCI 1
Muhammet Taha EDİRNELİ 2 

	E Vitamini ve K Vitamini
	Emre YILMAZ 1
Mehmet GÜL 2 

	Suda Eriyen Vitaminler
	Emre YILMAZ 1
Mehmet GÜL 2 

	Amino Asitler
	Sena YILMAZ ÖZTAŞ 1
Erol BAYTOK 2 

	Yağ Asitleri
	Özlem KARADAĞOĞLU 1
Mükremin ÖLMEZ 2
Tarkan ŞAHİN 3 

	Enzimler
	N. Tuğba BİNGÖL 1
Taylan AKSU 2 

	Probiyotik, Parabiyotik ve Postbiyotikler
	Berrin KOCAOĞLU GÜÇLÜ 1
Murat EREN 2 

	Prebiyotikler
	Sakine YALÇIN 1
İlyas ONBAŞILAR 2 

	Maya ve Mantarlar
	Eren KUTER 1
Murat ER 2 

	Bitkisel Etken Maddeler
	Kanber KARA 1


	Karotenoidler
	İlkay AYDOĞAN  1


	Organik Asitler
	M. Numan OĞUZ 1
Erol BAYTOK 2 

	Emülgatörler, Stabilizatörler, Kıvam Arttırıcılar, Jelleştirici Maddeler
	Fatma İNAL 1
Oğuzhan KAHRAMAN 2 

	Lezzet Arttırıcılar
	Fatma İNAL 1
Oğuzhan KAHRAMAN 2 

	Renklendiriciler
	Fatma İNAL 1
Oğuzhan KAHRAMAN 2 

	Adsorbanlar
	Fatma KARAKAŞ OĞUZ 1

	Arı Ürünleri
	Pınar TATLI SEVEN 1
Seda İFLAZOĞLU MUTLU 2
İsmail SEVEN 3 

	Yem Katkı Maddelerinin Üretim Teknolojileri
	Mehmet Akif KARSLI 1





