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Abstract

Carrots (Daucus carota L.) are consumed as an important dietary source of provitamin A including B-car-
otene, a-carotene and lutein. An HPLC method was applied to determine the content of the carotenoid composi-
tion in carrot cutivars cultivated in Korea. HPLC analyses were carried out with five carrot cultivars
(Socheon-5-chon, Hongsim-5-chon, Myeongju-5-chon, Seonhongbom-5-chon and Betarich) sown at April, 2007
and six cultivars (Yeoreum-5-chon, Hanyeoreum-5-chon, Sinheukjeon-5-chon, Bibariheukjeon, Manina and
Betarich) sown at August of the same year. In general, the former varieties are not used for the sowing at
summer because of their bolting (growth of floral axis). The former and the latter carrots were harvested after
110 and 96 days from seeding, respectively, and the carotenoids were extracted with acetone after freeze-drying.
The amount of a-carotene (117.7~205.3 pg/g - DW) was similar to that of B-carotene (113.1~189.6 pg/g *
DW) for the carrot cultivars sown at spring, while the content (46.2~71.1 ug/g -+ DW) was about a half of
B-carotene content (92.5~140.2 ug/g - DW) for the latter cultivars. In addition, the average content of lutein
(25.2 ug/g - DW) in the former cultivars was eight times higher than that in the latter cultivars (3.1 ug/g * DW).
Among the spring cultivation types, Socheon-5-chon and Myeongju-5-chon showed higher amount of a-carotene
and -carotene, while the higher amount was determined in Yeoreum-5-chon and Sinheukjeon-5-chon among
the autumn cultivation types. Validation of the HPLC-DAD method showed good linearity (#* > 0.997) of
the three compounds analyzed in a wide concentration range (0.025~20 pg/ml). The R.S.D. values for intra-day
and inter-day precision were less than 19.2% and the mean recovery of each compound was 85.4~104.7%.
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Fig. 1. Chemical structures of four standard carotenoids used in this study.
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Fig. 2. UV absorption spectra of four standard carotenoids.
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Fig. 3. HPLC chromatograms of four standard carotenoids and acetone extract of carrot cultivars (450 nm).
(A) Four standard carotenoid mixtures (lutein and zeaxanthin, 2 pg/ml; a-carotene, 4 pg/ml; B-carotene, 8 ug/ml).
(B) Acetone extract of Socheon-5-chon sown at spring. (C) Acetone extract of Yeoreum-5-chon sown at summer.

1, lutein; 2, zeaxanthin; 3, g-carotene; 4, B-carotene.
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Table 1. Linear ranges and correlation coefficients of calibration curves
Compounds Range (i1g/ml) Slope (@ Intercept (b)“ Regression () LOD(ng)
lutein (1) 0.025-20 141.94 7.6265 0.9998 ~ 0.1
zeaxanthin (2) 0.025-20 217.59 -18.545 0.9998 ~ 0.1
a-carotene (3) 0.025-20 181.35 -13.196 0.9982 ~ 0.1
B-carotene (4) 0.025-20 176.21 -3.9265 0.9974 ~ 0.1

"”Slope and intercept represent ¢ and b in Y= ax + b linear model. Y means peak area and x, concentration.
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Table 2. Comparison of carotenoid content in two different carrot types produced in Korea
. Carotenoids (ug g - DW)
Cultivar Lutein Zeaxanthin a-Carotene B-Carotene Total
Spring cultivation type
Socheon-5-chon 31.0+3.1 7.340.1 187.7+14.8 183.4+14.7 409.5
Hongsim-5-chon 25717 7.3+0.4 143.3+8.2 123.0+7.5 299.2
Myeongju-5-chon 24.3+0.7 8.6+0.5 205.3£3.0 189.6+2.9 427.8
Sunhongbom-5-chon 26.8+5.1 9.240.3 117.7£18.2 113.1£18.2 266.8
Betarich 18.3+0.1 6.8+0.1 177.1£1.3 146.0+1.3 348.1
LM-06" 32.0£2.3 3.240.1 347.8+18.4 471.8421.6 859.3
Autumn cultivation type
Yeoreum-5-chon 4.8+0.9 ND™ 62.1:4.1 138.811.2 205.7
Hanyeoreum-5-chon 2.8+0.4 ND 46.2+1.9 92.5+4.2 141.6
Sinheukjeon-5-chon 3.8+0.7 ND 71.125.5 140.2+19.2 215.0
Bibariheukjeon 2.7+0.1 ND 60.6+3.3 118.7+£6.3 182.0
Manina 2.0x0.7 ND 60.6+5.4 121.6+10.7 184.2
Betarich 2.3+0.4 ND 62.9+0.2 121.2410.5 186.5
LM-01" 6.3+1.1 ND 68.2+2.5 175.1£33.5 249.6

‘Data are expressed as mean (the average value of content for dry weight) and SD (the standard deviation value)

of three independent experiments.

“LM-06 and LM-01 were the commercial carrots purchased from local market at June and January, 2008, respectively.

"*ND: not detected.
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