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Abstract

This study was conducted to investigate the nutrient components and physicochemical properties of 23 Korean
potato cultivars. Proximate composition, free sugars, organic acids, and free amino acids were analyzed, and water
binding capacity, oil absorption, and Hunter color values were measured in this study. The content of crude protein
was the highest in Seohong and the lowest in Jayoung cultivars. Crude ash content of Chugang was higher than
that of other cultivars. Sucrose content was the highest among the free sugars, followed by glucose, and then fruc-
tose. The major organic acids in all potato cultivars were oxalic acid, citric acid, malic acid, succinic acid, and
fumaric acid. The essential amino acid and non-essential amino acid contents in the 23 potato cultivars ranged from
60.33 to 550.91 umol/100g and 300.44 to 1,098.58 nmol/100 g, respectively. The water binding capacity of Deiima
and the oil absorption of Jasim cultivars were the highest values among the tested potato cultivars. The oil absorp-
tion of Gawon and Shinnamjak was greater than those of the other cultivars. From the results, Gawon and Shin-
namjak cultivars could be suggested as beneficial for controlling fat intake.
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Table 1. Proximate composition of various potato cultivas.
Proximate composition (%)
Cultivar
Moisture Crude protein Crude fat Crude ash
Superior 4.76+0.11¢ 7.55+0.01" 0.31£0.02*° 4.10+£0.06™
Atlantic 4.28+0.12% 6.97+0.07" 0.22+0.01°f 4.37+0.01¢
Jopung 3.2440.21¢ 7.01+0.04* 0.3240.01*¢ 3.70+0.12°
Jowon 2.55+0.121 7.78+0.02¢ 0.31£0.01*° 4.63+0.11¢
Gahwang 0.58+0.08™ 8.26+0.06° 0.28+0.02°" 4.27+0.12™™
Gawon 0.441+0.04™ 5.95+0.03° 0.2740.01¢F 4.87+0.16°*
Irish cobbler 1.5940.58' 6.12+0.04° 0.33+0.01*¢ 4.65+0.19¢
Namseo 1.52+0.70' 7.59+0.08" 0.25+0.13%F 4.41x0.16"
General potato Seohong 3.67+0.13"% 9.07i0.03f‘ 0.28+0.01¢F 5.02+0.1 1°’f
Shepody 3.23+0.27¢ 7.36+0.03' 0.28+0.02°" 4.68+0.14"
Sebong 0.79+0.21™ 8.50+0.02° 0.2740.02¢" 4.64+0.29¢
Bangul 4.2340.07%* 6.70+0.06' 0.32+0.14*¢ 4.57+0.08"*
Chuback 6.08+0.03" 7.48+0.03' 0.33+0.01*¢ 5.13£0.10"¢
Chudong 0.71£0.07™ 8.71+0.01° 0.32+0.01*¢ 5.25+0.12%
Chugang 3.84+0.08° 6.71+0.021 0.38+0.05™ 5.66+0.22°
Chuyoung 3.5740.35% 7.88+0.03" 0.30+0.01>" 4.84+0.20°
Goun 6.78+0.14* 5.66+0.02" 0.26+0.05%" 4.81+0.03°"
Dejima 4.83£0.08° 5.7610.08¢ 0.28+0.02°" 5.19£0.01%
Hongyoung 3.00+0.05" 8.13£0.03¢ 0.39£0.01° 4.55+0.07"
Jayoung 2.2040.22% 4.90+0.04° 0.2940.02¢" 4.72+0.15"
Colored potato Jasim 1.8540.704 6.3240.02" 0.35+0.00*° 4.93+0.13%
Haryeong 3.53+0.31™ 6.50£0.07™ 0.27+0.00°" 3.99+0.09"
Shinnamjak 5.90+0.48" 6.69+0.03' 0.22+0.01" 5.35+0.06"

Means in the same column with different letters (a-s) are significantly different (p<0.05).

Meanztstandard deviation (n=3).
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Table 2. Free sugar contents of various potato cultivars
(unit : g/100 g).

Skin color  Cultivar Fructose Glucose Sucrose
Superior  0.51+0.017  0.85+0.01  1.10£0.03™
Atlantic 0.51£0.02"  0.85+0.01"" 1.43+0.00"
Jopung 0.4840.00" 0.91+0.00% 1.3140.00’
Jowon 0.49£0.00"  0.89+0.00"  2.2940.00°
Gahwang  0.48+0.00"" 0.85+0.00'  1.1740.02"
Gawon 0.47+0.00™ 0.85+0.00"  1.0740.00™
Irish cobbler 0.49+0.00™ 0.91+0.00° 1.30+0.03'
Namseo 0.5840.00°  0.87+0.008" 1.16+0.01"
General ~ Seohong  0.60+0.02°  0.85+0.00" 1.63+0.00°
potato Shepody  0.48+0.01" 0.86+£0.00%  1.38+0.02'
Sebong 0.57£0.00¢ 0.89+0.00"  1.03+0.00°
Bangul 0.4740.00"  0.85+0.00¢ 1.21+0.03*
Chuback  0.55£0.01¢" 0.96+£0.01°  1.5440.02¢
Chudong  0.55+0.00°  0.87+0.00"  1.60%0.00°
Chugang  0.67+0.00* 1.03£0.01* 2.01£0.01°
Chuyoung  0.56£0.00° 0.93+0.00°  1.58+0.00"
Goun 0.53£0.012" 0.88+0.01¢  1.1040.04™
Dejima 0.50£0.00"*  0.90+0.01°" 2.15+0.00°
Hongyoung 0.53+0.002" 0.86+0.00™ 1.73+0.01¢
Jayoung 0.47+0.00"  0.85£0.008  1.57+0.06%
Colored  Jasim  0.55£0.00% 0.93+0.00°  1.70£0.00°
p Haryeong  0.55£0.00% 0.90+0.00%" 1.12+0.02™™
Shinnamjak 0.51£0.00"  0.90+0.00°" 1.40£0.01"

Means in the same column with different letters (a-n) are significantly
different (p<0.05).
Meantstandard deviation (n=3).

EO]—‘E 2o 2 AR Lee et al 2009).
A7 A2 chipd french fiy®, &2
°ﬂ/\1 AAE HAANE FGolA g ofn|ieite]
O]-U]L7] Alololl Maillard ¥Hg-o] 23 ZWH3lZ A&
MG ymA sl &9ks Y37 "thRoe & faulks,
1990). webr] AT e LS 9l d5e] A
St dAdsle AEE AMEHo] gthRoe & faulks,
1990). 53] Aol & ol 0.25%e1dd A5, 7
Fgog ALes £ gle Ao g A UTHKim, 2002).
2 AT AAZ Hol A FF F /M, B, A, 71
MFo] A 7tFgoz gy 2ole A} vy S
ol fructose®} glucose®] 3ol W& FFOE e}
chip 7k % HZ7F Al A E A &+ e F52
2 ghekEc) wbEol fructose®t glucose] §HaFo] Ee v
=3 FUE 7y A S S A o= AFl

2 g-slojof & Ao},

7I-I|. -\;T;F_I:l:l =ly} |A|-

72} 22 8712 e =X 3 A3 Table 33 7

o] oxalic acid, citric acid, malic acid, succinic acid,



350 AR - e - AR - A - AR - e
Table 3. Organic acid contents of various potato cultivars (unit : g/100 g).
Skin color Cultivar Oxalic Citric Malic Succinic Fumaric
Superior 0.07+0.00° 1.26+0.019 0.06+0.00" 1.12+0.00’ 0.060.00"
Atlantic 0.10£0.00 1.70+0.00" 0.06+0.00°" 0.98+0.00" 0.07+0.00¢
Jopung 0.06+0.00¢ 1.14+0.00" 0.06+0.01¢" 0.68+0.00¢ 0.03+0.00°
Jowon 0.18+0.00* 1.92+0.01° 0.07+0.00* 1.03+0.00* 0.03+0.00"
Gahwang 0.12+0.00f 1.42+0.00° 0.06+0.00" 0.81+0.01° 0.01=£0.00"
Gawon 0.11£0.008 1.13+0.00" 0.07+0.00° 0.88+0.00° 0.05£0.00'
Irish cobbler 0.10£0.00" 1.65+0.00' 0.07+0.00* 1.59+0.00° 0.08+0.00¢
Namseo 0.15+0.00° 2.01£0.01°¢ 0.09+0.00° 1.27+0.01" 0.05+0.00¢
Seohong 0.09+0.00¢ 1.56+0.00™ 0.07+0.00°* 1.29+0.00¢8 0.06+0.00"
General potato Shepody 0.100.00 1.60:£0.00 0.080.00° 1294000 0.03£0.00°
Sebong 0.13£0.00° 1.62+0.00* 0.06+0.00" 1.51£0.00° 0.06+0.008
Bangul 0.05+0.00" 1.72+£0.018 0.05+0.00" 1.36+0.00° 0.05+0.00’
Chuback 0.10+0.00' 2.04+0.00° 0.07+0.00° 1.67+0.00° 0.09+£0.00°
Chudong 0.16+0.00° 1.68+0.00' 0.06=0.00" 0.98+0.00" 0.02+0.00°
Chugang 0.16+0.00° 1.68+0.00' 0.06=0.00" 0.98+0.00" 0.02+0.00°
Chuyoung 0.14+0.00¢ 1.43£0.00° 0.06+0.00" 1.27+0.00" 0.04+0.00'
Goun 0.11x0.00" 2.11+0.00° 0.07+0.00* 1.43+0.00¢ 0.10+0.00°
Dejima 0.10£0.00" 2.00:£0.00° 0.06+0.00™ 1.00+0.00™ 0.03+0.00°
Hongyoung 0.08+0.00™ 1.61+0.00 0.060.00%" 1.27+0.01" 0.040.00'
Jayoung 0.10+0.00* 1.45+0.00" 0.070.01¢ 1.40+0.00° 0.07+0.00¢
Colored potato Jasim 0.09+0.00' 1.08+0.01° 0.06+0.01" 1.23+0.00 0.01£0.007
Haryeong 0.07+0.00° 1.98+0.00° 0.07+0.00° 1.02+0.01' 0.05:0.00"
Shinnamjak 0.07+0.00" 0.93+0.01" 0.05£0.00" 0.80+0.00° 0.03+0.00™

Means in the same column with different letters (a-t) are significantly different (»p<0.05).

Meanzstandard deviation (n=3).
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A gFo} & AT} A AHE Btk g Ikt
ﬂ— SAaZIzte] H4 2 v ofn| Ak xfo]l= HolR

l’OL]-(Table 6), 7L;<]. ZZWH 8 ao}u]l—/\} &rere 94
2 2ol 2 BYTHp < 0.05).

ofmgolutol == HiEo] B AEFS 7HEA Y kS
o] HAshs B 7Hed EZE(Hogervorst et al., 2007),
opn| =kt Shlhe] Bl R Al ZhHSE kol o) AJA
Hot 4# A UdrhElmore et al, 2007). Martin & Ames
(20012 fr2]olr] =2kl asparigine©] ol FHFEo] =
AAE 7FxE] A oA dolutol = A& o] BolA|& 7
< W &, 2Ae] ofmdotnto| = A= ot
=A4RQ1 asparagine®t #Ho]l F 811 & & & UTh
webA] A FF5H fEobu| =4t 5 asparagine®] S
A% A3KFig. 1), Lo oAz 7 W IS
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Fig. 1. Free amino acid contents of various potato cultivars.
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Table 4. Water binding capacity and oil absorption of various
potato cultivars.

SkinColor ~ Cultivar ‘Zggg;;%g Oil absorption(%)
Superior 144.13£5.5951  187.20+0.85"
Atlantic 173.4842.17°  187.06+6.87"
Jopung 159.95+4.52¢ 188.12+1.34"
Jowon 175.65+5.61%  210.03+8.14%
Gahwang 168.98+7.17  192.48+1.75%
Gawon 139.16+2.481 1768646411
Irish cobbler ~ 157.39+£3.58%  214.38+7.45%
Namseo 153.73£3.50  220.63+1.82™
General Seohong 148.71£4.45"  191.97+0.58
potato Shepody 150.1342.62%  196.94+1.13¢
Sebong 133274348 192.45+3.17%
Bangul 149.69+5.46%  203.46+1.02'
Chuback 137.1144.531  181.69+3.531
Chudong 139.1942.621  210.65+3.94%
Chugang 172.38+8.28° 222.91+3.61°
Chuyoung 144.6045.68%  212.31+0.80°
Goun 144.60+5.685  205.06+1.63
Dejima 184.9243.59°  209.49+6.33%
Hongyoung 148.88+2.94™  227.56+4.31°
Jayoung 160.68+2.19%  226.01+0.50°
COltorted Jasim 140374420 235.45:2.40°
potato Haryeong 156.2020.89°  184.45+2.34'
Shinnamjak 161.36+5.87%  168.37+1.10F

Means in the same column with different letters (a-k) are significantly
different (p<0.05).
Meanzstandard deviation (n=3).

AR EHH(Kim et al., 1983) H| A @R Eo] SFE &
Adgo] At A Atk (Beleina et al., 1980; Lee et
al., 2010). Wb 72 B2 ﬁﬂi‘f}b 7kl o=
AAE A dEYAe & TA3e] Zol= A
Hlwsfjok & o= A7t

A F3Y Oil &+
Ik FFYE oil S5H2(Table 4) AR T A4 3}
AAS us A4, T9, AFel 2t 235 45%, 227.56%,

226.01%% & %Ta% BT, =SS ue gz
3l o] 168.37%S} 184.45%F oil 34 o1 LrQkt}. Chip
7He-8-21 7Hs} gl 9] oil #E‘L 6.86%%} 187.06%

A3 french-fry8-Ql MF2 196.94%= —th&zj 2 5 011 &
#E—M e Holglnh g, dyhrgo R %}E:l 1?—
Az olA chip§ o2 o] &5 e 3

% 18720%3 3 1 ol &= Fuiz} E_%E chip 7}
A A FET v 28 BT wEbA
‘X}l‘;r‘?a_‘% 7155 ol & 7HEAE A 719 A
opd Fuis}h 2F, FAZAR] shE# AR E
oil S8 o] Yol Adg = b FHE 2d &
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Table 5. Color values of various potato cultivars.
Color value
Skin Color Cultivar
L a b DE
Superior 92.52+0.05* -0.38+0.01™ 12.65+0.04° 10.24+0.05'
Atlantic 90.60+0.03% -0.06£0.01&" 10.04+0.01' 8.76+0.02°
Jopung 91.11+0.07" -0.13%0.03’ 16.52+0.04* 14.36+0.03f
Jowon 90.47+0.40% -0.10+0.031 13.64+0.25¢ 11.93+0.14
Gahwang 88.75+0.30' -0.19+0.02% 16.51+0.09* 15.27+0.08¢
Gawon 91.02+0.33% -0.34+0.02™ 10.58+0.15" 8.98+0.04™
Irish cobbler 89.52+0.14¢" 0.10+0.02¢ 9.92+0.04! 9.34+0.12™
Namseo 89.66+0.16"" -0.29+0.04! 11.38+0.09¢ 10.40+0.02'
General potato Seohong 91.37+0.20° -0.08+0.01" 10.68+0.15" 8.88+0.18™
Shepody 89.73+0.31"% -0.19+£0.01% 11.20+0.09¢ 10.21+0.24'
Sebong 90.39+0.09° 0.07+0.02¢ 14.27+0.11° 12.53+0.09"
Bangul 90.66+0.18% -0.98+0.04° 13.15+0.07¢ 11.44+0.13
Chuback 89.88+0.05" -0.02+0.02¢ 9.84+0.01' 9.04+0.04"
Chudong 89.64+0.15 -0.05+0.02¢& 11.33£0.108 10.36+0.17"
Chugang 91.03+0.02" 0.03+£0.01" 10.58+0.01" 8.97+0.01™
Chuyoung 91.15+0.02° -0.19+0.01* 9.88+0.02 8.32+0.02°
Goun 90.46+0.06% -0.37+0.01™ 12.20+0.03° 10.66+0.06"
Dejima 89.35+0.52" -0.27+0.04! 14.46+0.41° 13.17+0.59¢
Hongyoung 72.33+0.05' 14.53+0.03* -1.70+0.02 27.98+0.05°
Jayoung 61.92+0.03™ 11.57+0.01° -11.33+0.02' 38.48+0.02*
Colored potato Jasim 77.75+0.02" 5.52+0.00° -3.30+0.03* 19.81+0.02¢
Haryeong 90.77+0.01% -0.68+0.01" 14.40+0.03° 12.58+0.03"
Shinnamjak 80.12+0.06 1.10+0.03¢ 12.68+0.06° 18.48+0.08¢
Means in the same column with different letters (a-p) are significantly different (p<0.05).
Meantstandard deviation (n=3).
Table 6. T-test value between general potato and colored potato.
General potato Colored potato t-value
Moisture 3.10+1.83 3.40+1.51 -0.543
Proximate Protein 7.284+0.99 6.51+1.06 2.628"
composition Fat 0.29+0.05 0.30+0.06 -0.461
Ash 4.71+£0.47 4.71+£0.47 0.030
Fructose 0.5340.05 0.52+0.03 0.196
Free sugars Glucose 0.89+0.05 0.89+0.03 0.111
Sucrose 1.45+0.37 1.50+0.24 -0.448
Oxalic 0.10+0.03 0.12+0.04 -1.922
. Citric 1.59+0.33 1.61+0.35 -0.189
O;gc?glc Malic 0.06+0.01 0.0620.01 0.813
Succinic 1.21+0.27 1.01+0.14 2.219°
Fumaric 0.05+0.02 0.02+0.02 3.677"
. . Essential amino acids 208.62+118.77 284.384272.17 -0.945
Amino acid . . .
Non-essential amino acids 501.77+184.45 588.67+£316.34 -0.796
Water absorption 154.74+15.42 157.39+£12.99 -0.604
Oil absorption 200.21+13.85 208.37+27.80 -1.580
L 90.30+1.03 76.58+£10.59 5.759™
a -0.21+£0.25 6.41+6.55 -4.563"
Color values e
b 12.08+2.02 2.15+11.04 3.814
DE 10.71+2.03 23.46+10.03 -5.319"

*:p<0.05, **:p<0.01, ***:p<0.001
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