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Abstract

This study examined the nutritional components and physicochemical properties of small colored potatoes
and small regular potatoes as a natural health food source. To accomplish this, the general and antioxidative
contents of small colored potatoes and small regular potatoes were measured. Total contents of carbohydrates,
crude protein, crude lipid, and ash were 88.1%, 4.9%, 0.9%, and 6.4%, respectively. Small colored potatoes
contained 76.5 kcal, while their total dietary fiber was 4.0% Total proteins consisted of 17 different kinds
of amino acids. Regarding their mineral contents, K was the most abundant mineral, followed by P, Mg, and
Ca. Total phenol contents of the 70% ethanolic extracts of small colored potatoes were 48.2+1.2 mg GAE/g.
Total flavonoid contents of the 70% ethanolic extracts were 13.1+0.3 mg RE/g. Overall, small colored
potatoes had higher amounts of nutrients and physicochemical properties than small regular potatoes. The
general nutrients and other antioxidant bioactive materials in small colored potatoes were also potential
materials for good health food. It is expected that follow up studies of small colored potatoes through
developing processed food and evaluation of their functional properties would provide useful information as
a source of functional foods.
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{Table 1> HPLC conditions for analysis of phenolic compound

Instrument
Column

Mobile phase

Flow rate
Injection volume
Gradient
Detector

Water 2690 (Waters, Milford, MA, USA)
Shiseido Cig (5 ym 4.6 x 250 nm, Tokyo, Japan)

A : 3% acetic acid, 97% water

B : 3% acetic acid, 25% acetonitrile, 72% water

1 mL/min
20 L
80% A + 20% B
278 nm

1981)l w2} =& 1 mLol| Folin- Ciocalteau 2]
oF 2l 10% Na,COs &5 7} 1 mLA 2= 7hgh
Th Aol A 1A13E BR|gE & B33 =AUV
1600 PC, Shimadzu, Tokyo, Japan)E ©]-&35}c]
700 nmellA FFEE  FHYSUE  Caffeic
acid(Sigma Co., USA)E 0 ~ 100 pg/mLe] &%
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ethanol 4.3 mLE A= 7fste] E3tatal 42
A 4087 FAF O 415 nmoll M FREES
3Rt} Quercetin(Sigma Co., USA)E 3
A& 5t 0 ~ 100 pg/mLe] s% }9folA
A ZF AFN oY 559 & E0E
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{Table 2> Proximate compositions of the small colored potatoes and small regular potato

Nutrients Small colored potato Small regular potato
Calories(Kcal/100g) 76.5 + 3.1 625 + 2.5
Moisture 79.7 = 0.9 83.1 = 1.2
General Carbohydrate 17.9 = 1.5 (88.1)? 14.3 + 2.4 (84.6)
nutrients Crude protein 1.0 £ 1.1 (49) 1.1 £ 23 (6.5)
(%) Crude fat 0.1 = 0.9 (0.5) 0.1 = 1.0 (0.6)
Crude ash 1.3+ 12 (64) 1.4 +£19 (83)

Dietary fiber (%)

40 + 2.1 (11.45)

41 £ 1.9 (242)

Values are mean + S. E. Values are mean of triplicates.
1) Percentages of wet weight basis.
2) Percentages of dry weight basis
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kom, 71 thgo] 91(245.3 mg), WFLUI (82
mg), ZE(62.1 mg)o| ATk PIFYFa HE,
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{Table 3> The contents of amino acids in the small colored potatoes and small regular potato

(mg/100g, dry weight basis)

Amino acid Small colored potato Small regular potato
Asparagine 1,514.3 + 70.2 2,104 + 253
Threonine* 1732 £ 5.1 4032 + 49
Serine 3143 + 8.1 4218 + 5.5
Glutamic acid 1240.3 + 469 3,517 + 41.3
Proline 161.6 = 5.0 338.6 + 49
Glycine 189.1 = 5.3 276.9 + 2.9
Alanine 210.6 + 4.1 257.6 + 10.6
Cystein 1184 + 3.1 1169 + 8.6
Valine* 3413 + 4.1 4053 + 29
Methionine* 484 + 1.2 1029 + 3.9
Isoleucine* 2743 + 3.1 2783 £ 5.7
Leucine* 3104 £ 7.2 475.6 + 104
Tyrosine 2142 + 3.1 3489 + 1.7
Phenyalanine* 2143 + 2.8 3572 £ 2.1
Histidine* 114.7 + 4.9 204.1 + 3.7
Trytophan* 364.1 + 24 4103 + 1.8
Lysine* 2943 + 1.5 4019 + 2.7
Arginine 578.1 = 40.0 886.4 + 51.9
Total essential amino acid 2,135.00 3,038.80
Total nonessential amino acid 4,540.99 8,268.10
Total amino acid 6,675.99 11,306.90

Values are mean £ S. E. Values are mean of triplicates.
* : Essential amino acid
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{Table 4> The mineral content in the small colored potatoes and small regular potato

(mg/100g, dry weight basis)

Mineral Small Colored Potato Small regular potato
Ca 62.1 = 1.1 543 + 0.9
Mg 82.8 + 17 703 + 1.4
Na 17.7 £ 3.0 13.8 £ 1.9
K 1,454.7 = 1.1 8263 + 1.8
P 2453 £ 13 2549 + 1.7
Fe 28.1 = 0.8 263 + 0.3
Zn 25+ 0.7 24 £ 04
Cu 25+ 02 23+ 03
Mn 34 £ 15 34 £ 0.7

Values are mean £ S. E. Values are mean of triplicates.

2 el At 1A, YEEH JEAes th Irtmepgiaie] A Zejampziaiel 2ol
53t AAA ] A=FHE, SAZe] =3 o|¢k,  chlorogenic acid7} 7Y B2 & At U
sty 2], Ab - delY] HEARA 5 e AN Zdeppiatd vla] oF 158 =8 Uit o]
A2 2g-S Fdsla Jlom(Suter PM 1998), 2 = AAHEES A3 Z3H(Choi HD et al 2008)
o AHe 28] oAt A 5ol a3 ol 2 AR F2EI= Aol7F IAT At
Hu% 3 ltiCappuccio FP - MacGregor GA  ¥|54 & 3 chlorogenic acid’} 8 o2 1}

1991; Jeon TW et al 2005).

Zrefuvlgial 2 Ankaelia) 70% o e S

=59 ¥E g EAE <Table 5>9

it frAkel 23E YERRRITE o]9f 2ol
chlorogenic acid$} caffeic acid7} A1) 2 #|
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7 &F3ke] chlorogenic acid®} caffeic acid”} ZFA¢
TE o gEa9 spssele nag st 9

=
fos| 5 B A i3 15 - .
‘4‘4/\3\‘:}- HPLCel| ot 24 A Aepanbazt 3} tH(Mattila P - Hellstrom J 2007; Shakya R -
FEe9 s FFE chlorogenic acid7} Navarre DA 2006).

3,730.60+0.62 mg/100g=A] 714 B2 ko] g+
o] = Aoz FQlo] HQ AL catechin, caffeic 5. Elll= & =218 0|E &t
acid, gallic acid®] ko] =2 F o2 UElte Zepunpziat 5l dntunial FE5E] F 9

™, p-coumaric acid, ferulic acid= 1%

o~
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{Table 5> Phenolic compounds of 70% ethanol extracts from the small colored potatoes and small regular

potato by HPLC
(mg/100g)
Small Colored Potato Small regular potato
Gallic acid 27.64 + 0.27 321 + 0.17
Catechin 86.14 + 0.19 1.34 £ 0.23
Chlorogenic acid 3,730.60 + 0.62 694.31 £ 0.15
Caffeic acid 33.08 + 0.35 8.14 + 0.44
p-coumaric acid NDV ND"
Ferulic acid NDY ND"

Values are mean = S. E. Values are mean of triplicates.
1) ND : Not detected
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{Table 6> Total phenol and flavonoid contents in 70% ethanol extracts from the small colored potatoes and

small regular potato

(mg/g)
Sample Small colored potato Small regular potato
Phenol contents 482 + 1.2 1.5+24
Flavonoid contents 13.1 £ 0.3 04 + 4.1

Values are mean £ S. E. Values are mean of triplicates.

Z ¥ e 48.2+1.2 mg/g, F ZEE0|=

S 13.120.3 mg/g o & UERg o, dukzixt
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