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Abstract: To analyze the accumulation of carotenoids during the development of sweet potato tubers, color characteristic
values as well as carotenoid composition and content in sweet potato tubers with different flesh colors on the 45th, 75th, 105th,
135th, and 165th days after transplanting were measured using a chroma meter and ultra-high performance liquid chromatography.
The results showed that the total content of carotenoids (299.07 pg-g™') in orange-red-flesh sweet potatoes (ORFSPs) was much
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higher than those in other varieties. During the developmental process, the total amount of carotenoids accumulated continuously in

the early stage, but most varieties showed a significant decrease on the 165th day. A total of 11 types of carotenoid monomers were

detected in eight sweet potato varieties. Among them, f-carotene, violaxanthin, neoxanthin, antheraxanthin, and lutein exhibited

high content and remained stable throughout the development of sweet potatoes. Yellow-flesh sweet potatoes (YFSPs) exhibited high

levels of violaxanthin and antheraxanthin, whereas orange-flesh sweet potatoes (OFSPs) mainly accumulated lutein and fS-carotene.

The content of f-carotene in ORFSP accounted for 81.20%~94.38% of total carotenoid content, making f-carotene the most

important carotenoid in sweet potatoes. Carotenoids in sweet potatoes were negatively correlated with brightness (L*) and chroma

angle (H*), but positively correlated with redness (¢*) and color saturation (C*). Neoxanthin was significantly positively correlated

with yellowness (b*). In summary, OFSPs and ORFSPs possess more carotenoids, ORFSPs have higher carotenoid concentrations,

and carotenoid monomers containing oxygen functional groups in YFSP account for a relatively high proportion in the carotenoid

composition. The results provide a theoretical basis for the study of nutritional quality and variety breeding of sweet potatoes.
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Fig.1 Cross-sectional photos of 8 sweet potato varieties at

different developmental stages
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Table 1 Color characteristic values of different sweet potato varieties during development
A RAME L* a* b* C* H*
S1 — — — - —

S2 89.03+0.95' -136+0.81" 23.85+3.02"" 23.89+3.02"" 93.33+197
2 S3 86.14 £0.25' -0.71£0.17"™ 23.45£1.99"" 23.46+1.99"" 91.73£0.29"

S4 87.59+0.30" 1.07=0.05"" 29.65+0.987 29.67+0.98™" 87.92+0.14°

S5 86.89 +0.427 3.18+1.26"" 21.9+1.74"" 22.15+1.89"" 81.85+2.57°

s — — — - —

S2 86.73+1.907 -0.86=0.23"" 20.14+0.69” 20.16+0.68"  92.46+0.73'
EpIE] S3 86.85+0.88'7 1.19%0.17"" 2731065 27.34+0.65" 87.51+042>°
S4 86.10+0.88° 257+1.14"" 30.16+3.49"7 30.27+3.58"" 85.25+1.59"
S5 8530+ 1.047" 1.86+095" 2837+340"° 2844+342%" 8628179
S1 8621+ 152 054053 2550+ 1150 256+ 116" 888+ 1.14°
S2 87.29+0.21"7 0.8=029"" 2676+0.79™"" 26.78+0.8""  88.3+0.55"
w12 S3 86.81 0437 142+051"" 2723+265° 2726+2.68""7 87.06+0.76"°
S4 8527+0.45™ 251+0.73"  29.82+3.02°7 29.93+3.06"" 85.23+1.09*°
S5 8524 +2.677" 2.98+0.85"" 3224+050" 3239+047"° 84.72+1.53°
S1 8382+ 193 52640277 2048+ 1457 2005+140°° 79874091
S2 8530+ 143" 6.98+145° 3285+3.187 3358+341"7 78.09 =128
72 S3 8250+ 1277 9.94+1.657 3039+0547 31.98+1.02"" 71.93+251°
S4 81.29+£0.85™" 1638+237°" 29.87+3.357 34.07+4.07° 61.32=0.98"
S5 82.58+1.56°7 14.78 £3.08"° 29.91 +0.84"7 3344=1.61"7 6381 +4.67""
Sl 8380123 686+ 1.04° 3038+0.537 3116032 77264205
S2 84.64+0.82""  6.02+1.80" 31.68+3.077 3225+3.147 79.25+292°
J-% 88-70 S3 83.78 +0.60°7  6.76+0.98"7 29.90+232"7 30.65+245"" 77.29+1.07
S4 81.90+0.69°° 9.69+043"* 31.67+1.077 33.12=1.11"° 72.99+0.55""
S5 80.88+0.68°7 13.74+229"° 31.04+1.507 33.97+229"7 66.24+253""
S1 81.04+0.69° 8.06%040"° 33.69+048" 34.65%055° 76.55+049°
S2 8330 1.02"° 726+0.88" 34.12+1.50" 34.88+128"" 77.94+1.93"
J % 87 S3 81.40+1.35°% 10.53+2.15°7 31.10+1.72"° 32.84+2.05" 71.37+3.26
S4 83.17+1.74"° 10.06£0.92°7 29.74+2.49"7 3139+241" 71.27=1.99’
S5 83.07+1.01°° 11.65+2.41° 2843+145"° 3075+225""" 67.86+3.11"
S1 8035+ 1407 12.51£028°° 2683%0.76° 29.61%0.77" 6499047
S2 77.97+0.64° 21.18+ 124" 2676273 34.12+290"° 51.57+127%"
;%79 S3 7891 +1.00° 20.48+045 27.94+095° 34.64+1.007° 53.74+0.52"
S4 7776 £1.89"  22.68+2.82° 29.89+2617 3752+3.75° 5288+127""
S5 74.88+£2.16"  27.10£2.05' 32.06+1.74""  41.98+2.64' 49.82+0.72""°
S1 7803+ 17270 17.600.14 2054+ 1287 3438+ 117°  592+087°
S2 7449 +235"  2525+172"  31.11+0.62"7°  40.07+0.66'7 50.96 +2.45""
EE 305 S3 7448 +0.56"  2579+0.59' 31.16+0.88"° 40.45+1.04"7 50.39+0.33""°
S4 7258+ 147"  26.16+0.49" 30.32+0.357  40.05+0.51'"7  49.21 +0.45"
S5 7242+1.78"  2625+1.02" 30.73+1.60"° 40.42+1.83"7 49.48+0.66"

iE: Bl RAF AR 2T R TP oAt S1-S5 it BB — R &4 /A £ F R & (P<<0.05).
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Fig.2 The proportion of carotenoid monomer in 8 sweet potato
varieties at different development stages
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