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Growing Environment Influence the Anthocyanin Content in Purple— and
Red-Fleshed Potatoes During Tuber Development

Jin—Cheol JeongT, Su-Jeong Kim, Su-Young Hong, Jung—Hwan Nam, Hwang—-Bae Sohn,
Yul-Ho Kim, and Manjulatha Mekapogu

Highland Agriculture Research Institute, National Institute of Crop Science, RDA, Pyeongchang 232-955, Republic of Korea

ABSTRACT This study was carried out to determine envi-
ronmental factors affecting the anthocyanin content of color-
fleshed potato (Solanum tuberosum L.) tubers. After planting
of two color-fleshed potato cultivars of ‘Hongyoung’ and
‘Jayoung’ in different 14 locations, their soil chemical properties
and meteorological data were evaluated, and anthocyanin contents
of tubers were analyzed after harvest, additionally their rela-
tionship among them was analyzed through correlation analysis.
In comparison with two cultivars, purple-fleshed ‘Jayoung’
potatoes showed higher anthocyanin content than red-fleshed
‘Hongyoung’ in almost locations. When locations were divided
to three categories (highland, sub-highland and lowland)
according to altitude, in general, highland-grown tubers had
the higher content of anthocyanin compared to those grown
in lowland. An analysis of the results of chemical components
of soil showed that anthocyanin content of color-fleshed
potato tubers was negatively correlated with the pH of soil.
In addition, mean temperature and minimum temperature from
80 to 100 days after planting most significantly affected on
the accumulation of anthocyanin in color-fleshed potato tubers,
that is, higher content of anthocyanin was observed in tubers
produced in locations with lower mean temperature and
minimum temperature from 80 to 100 days after planting.
This information can be useful to producers and industries
in selection of proper fields for the production of color-fleshed
potato tubers having high quality in Korea.

Keywords : pigment, growing location, correlation, temperature,
pH
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Table 1. Regions and locations for experiment.
Region (Level of sea level) Locality (Initial) Coordinate Planting Harvesting
Boseong (BS) 127.06E 34.68N Late Feb. Late May
Southern lowland - . -
(Below 100m) Naju (NJ) 126.83E 35.02N Mid Mar. Mid June
Namhae (NH) 127.93E 34.82N Late Feb. Early June
Central lowland Yesan (YS) 126.81E 36.74N Mid Mar. Late June
(Below 100m) Pyeongtaek (PT) 126.98E 37.0IN Mid Mar. Late June
Wonjoo (WJ) 127.92E 37.30N Late Mar. Early July
Northern lowland
(Below 100m) Samcheok (SC) 129.23E 37.38N Late Mar. Early July
Gangneung I (GN.B) (Byeongsan) 128.93E 37.78N Late Mar Early July
Hongcheon (HC) 128.40E 37.73N Mid Apr. Early Sep.
Sub highland Jeongseon (JS) 128.85E 37.50N Mid Apr. Early Sep.
(400~600m) Pyeongchang I (PC I) (Jinbu I) 128.55E 37.61N Late Apr. Early Sep.
Pyeongchang II (PC II) (Jinbu II) 128.53E 37.65N Late Apr. Early Sep.
Highland Gangneung II (GN.W) (Wangsan) 128.77E 37.66N Early May Mid Sep.
(Above 700m) Pyongchang III (PC III) (Daeguallyong) 128.73E 37.68N  Early May Mid Sep.

Table 2. Chemical property ranges of the soil used in the experiment.

Composition Range (Growing area) Composition Range (Growing area)
pH(1:5) 5.0(PC I") ~ 6.9(NJ) K(cmol/kg) 0.18(PC I) ~ 1.99(NJ)
EC(dS/m) 0.18JS) ~ 0.92(PC D) Ca(cmol/kg) 2.39(SC) ~ 9.27(NH)
P,Os(mg/kg) 146(BS) ~ 1,235(NJ) Mg(cmol/kg) 0.56(SC) ~ 4.80(NJ)
OM(g/kg) 9.4(PC I) ~ 62.9(NJ) Na(cmol/kg) 0.03(JS) ~ 0.41(PC 1I)

“See the initial of Table 1
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Table 3. Climatic conditions of growing locations.

Growing” Temperature (C) Relative Day light Accumulated
area Mean Max.(A) Min.(B) Dif.(A-B)  humidity (%) hours precipitation (mm)
BS 17.4 243 11.5 12.8 70.2 4.9 535
NJ 18.3 239 13.8 10.2 65.0 5.2 544
NH 16.4 21.8 11.9 9.9 66.8 5.9 702
YS 18.7 23.7 14.3 9.4 75.7 5.5 507
PT 17.5 23.1 12.4 10.7 68.5 6.2 368
Wi 17.0 234 11.2 12.1 61.2 5.3 246
SC 15.9 20.2 12.0 8.2 68.1 5.7 185

GN.B 16.5 20.5 124 8.1 68.7 6.3 147
HC 154 21.2 9.4 11.8 75.0 5.8 535

JS 17.1 22.5 11.9 10.7 78.6 6.2 390
PC I, II 17.7 235 12.2 11.3 74.4 4.7 508
GN.W 15.9 19.8 12.7 7.1 74.2 2.8 561
PC II 17.1 21.7 12.8 8.9 81.4 5.1 648

“See the initial of Table 1
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Fig. 1. Anthocyanin content of color-fleshed potatoes harvested
at different growing locations. The initial of growing
location was referred in Table 1.
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Fig. 2. Correlation coefficient between anthocyanin content
of color-fleshed potatoes and chemical properties of
soil at different growing locations.
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Table 4. Correlation coefficients between anthocyanin content and environmental factors in color-fleshed potato tubers taken
from 14 different locations of Korea.

Environmental Cultivar Days after planting
factors 1~10  11~20 21~30 31~40 41~50 51~60 61~70 71~80  81~90  91~100
Mean Hongyoung  0.341 0219 -0.001 -0.117 0449 0246 0369 -0.050 -0.573*  -0.440
temperature Jayoung 0436 0.063 -0.029 -0.209 0216 0.127 0.196  0.502  -0.600*  -0.590%
Maximum Hongyoung 0328  0.188 -0.041 -0.113 0254 0.189 0266 -0.067 -0.408  -0.263
temp.(A) Jayoung 0.479 0262 0228 -0.066 0418 0221 0321 0454  -0495  -0.537
Minimum Hongyoung 0324  0.161 0.069 -0.075 0.491 0324 0361 0272  -0.653* -0.500%
Temp.(B) Jayoung 0.115 -0.191 -0.371 -0.395 -0.101 -0.004 0.044 0392 -0.681** -0.545%
Difference ~ Hongyoung  0.166  0.056 -0.088 -0.082 -0.108 -0.101 -0.175 -0.265 -0.164  -0.216
temp.(A-B) Jayoung 0.525 0.054 0508 0.116 0.459 0232 0318 0223  -0.090 0.117
Relative Hongyoung -0.059 0482 -0.177 0.129 0272 0254 -0.115 0.291 0.270 0.259
humidity Jayoung  -0.158 0.289 -0.184 0452 0441  0.427 0.089  0.290 0.475 0.407
Hours of Hongyoung  0.125  0.143 0260 0.010 -0.067 -0.039 -0.133 -0.149  -0.065  -0.073
sunshine Jayoung 0.437 0228 0341 -0219 0.021 -0.096 -0.034 -0.071 -0275  -0.266
Total Hongyoung -0.031 -0.095 -0286 0219 0245 -0.175 0.078 -0.113  -0.257  -0.565%
precipitation Jayoung ~ -0.122  -0291 0.028 0.463 0.446  0.088 -0.060 -0.195  0.126 -0.560%
*Significant at p=0.05, **Significant at p=<0.01.
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