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Nutrient Components and Physicochemical Properties of
New Domestic Potato Cultivars
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Abstract This study examined the nutrient components and physicochemical properties of three new potato cultivars: Gui
Valley, Bora Valley, and Gogu Valley, which were acquired from PotatoValley Ltd., and compared them to the Superior
cultivar that is widely distributed in food markets. Amino acid, fatty acid, and mineral compositions, as well as total starch,
reducing sugar, dietary fiber, vitamin C, and phenolic acid contents were measured. The gelatinization and pasting
propetties of the potatoes were evaluated using differential scanning calorimetry (DSC) and a rapid visco analyzer (RVA).
The three new potato cultivars showed differences for various characteristics compared to the existing Superior cultivar.
The Gui valley cultivar has a high potential for processing into items such as French fries or chips, due to its high starch
content and low reducing sugar content. Bora valley showed an incredibly high phenolic acid contents, and Gogu valley
contained high levels of dietary fiber, minerals, vitamin C, and essential amino acids. Overall, these cultivars are expected
to be highly valuable items for develpment and applications of functional food.
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T o o8 S AxEAnh ATES 8212 F pico-tag
Wl whel HPLCE 2413k o) ¥42748 instument:
JASCO HPLC system(Japan Spectroscopic Co., Tokyo, Japan),
column; pico-tag, column temp.: 40°C, eluent: pico-tag eluent A
& B, flow rate: 1.0mL/min, chart speed: 1.0cm/min, detector:
UV 254 nm, injection volume: 10 uLo]$ith

2713

71 e RS duggst  550°C skl 3
AZ Bl Fabe vhete] gAYl AR Ho R Hed
ICP-AES(inductively coupled plasma, JA38 PLUS, ISA instru-
ment S.A., Longjumeau, France)Z #4938F5t}(11). ICP-AES?] 2t
FE712 power: 1kW for aqueons, nebulizer pressure: 3.5 bars
for meinhasd type C, aerosol flow rate: 0.3 L/min®}$iem, z+
T4 AEELE Ca 393.37, Mg 279.55, Na: 58899, K:
76649, P: 213.62, Fe: 238.20 nmo| AT}
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AdE AR LS n-hexane B F2&38le] 2 AF 200mg
ol 0.5N NaOHMeOH SmLE 7}sle] Esjr7] o BE, &vj
Stoll methyl ester® 59 GCHP5890, Hewlett-Packard Co.,
Palo Alto, CA, USA)E ¥-415M41TH12).
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dietary fiber assay kit(Sigma Chemical Co., St. Louis, MO, USA)
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Vitamin C

Vitamin Cv= ZXHETS 6% metaphosphoric acid2 v}, &
T F F2AE AHe AHNE € Sep-Pak cartridge(Waters,
Milford, MA, USA)YE 5324171 & 045um membrane filter®
oste] HPLCE #4313 th(15). p-Bondapack C, column(3.9
%300 mm, Waters, Milford, MA, USA)S ARE-3FA T, methanol:
water(15:85, v/iv) -&4& 0.6 mL/min®] £T2 254 nmollA] H25
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Table 1. Proximate composition of various potato cultivars
(Unit: %, dry basis)

Superior Guivalley Boravalley Gogu valley
Crude protein ~ 14.7 11.8 8.7 11.6
Crude lipid 0.5 0.5 05 0.5
Ash 33 4.7 44 52
Carbohydrate ~ 81.5 83.0 864 822
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Table 2. Amino acid composition of various potato cultivars

A EFHLEA A 40 A Al 4 F (2008)

/% 4FF 25 aspartic acid®} glutamic acid®] ¥]&o] 713 &
e, ole ALY 8] opH|iite] oF 50%7} aspartic
acid®} glutamic acid2}x. 3+ Desborough(19)2] B39} FA}3I%
o} "pon|make Heple)o] 1988.1 mg%ell Wlsl =], Lol
2], TRt 22 2986.0, 31907, 3166.5 mghE =A vrebg:
S, valine, methionine, leucine> 7'¥z]7}, lysine, phenylala-
nine Tol@z]rt ko] B2 Aoz eyt dukxos 7}
2ol 718F ZFol| B3l methionine®] 2L lysined ©o] 3
FHo e Ao HIQ0)F Ut

Xt =4

54 TR At 24 v 2d ZF Table 394 He
Hle} ZFo] palmitic acid, linoleic acid®} linolenic acid?} 73A+e]
F9 xEho|glen, 471K E% 25T linoleic acid, linolenic acid
9} 7o g4 Aubike] H)go] FodmA FE7 FHEF Rjole A
9] gle Ao= eyt T3 B3 xkike] H)-go] A A
WAR] 66.7-67.5%5 AAS AR GYEHo R wlg- ulekE
g A 248 7K Aoz ket Bapdge] A9 linoleic

o o=

(Unit: mg%, dry basis)

Superior Gui valley Bora valley Gogu valley

Aspartic acid 2740.6+125.32D2 2643.9+114.9° 1740.1£90.4¢ 2355.3+1014°
Serine 409.5+10.7* 456.3120.1* 297.4+14.1° 4155+£9.7*
Glutamic acid 3157.8£211.2 1571.9+£110.9° 1110.2+84.0° 1623.2+108.8°
Glycine 312.9+10.5° 3354+2.7° 200.1+4.5° 322.4+£5.8
Histidine 201.7+10.7% 230.1£5.1° 119.4+6.0° 198.2+4.8*
Threonine 428.3130.1* 433.7+2.0° 199.0+7.8° 352.1+6.5°
Arginine 501.5+12.4° 594.6+11.3 310.6+10.6° 321.2+62°
Alanine 284.0+4.5® 308.0+5.4% 238.6+3.0° 336.615.0°
Proline 378.31£5.8 341.3+7.8* 198.4+5.0° 302.2£10.9°
Cystein 120.2+4.9° 161.0+3.8% 119.9+7.1° 252.71+6.1*
Tyrosine 379.717.0° 359.6+7.0° 223.7+6.3° 329.31+4.0°
Valine 4855+17.8° 538.5+8.1° 358.0£10.8¢ 588.819.9*
Methionine 107.3£4.4° 63.212.5° 52.7£3.0° 161.0+4.9*
Lysine 515.4+5.0° 597.7+£6.5 386.7+4.8° 533.3+7.0°
Isoleucine 288.0£6.4° 326.2+8.5° 280.6+6.7* 336.5+2.3°
Leucine 546.9+7.2° 544.6+9.7° 340.5+4.4° 611.31+6.4°
Phenylalanine 4129478 456.7114.8* 251.2+7.0° 385.3+£10.0°
Total 11270.6 9962.7 6427.1 9424.8

UEach value represents meantS.D. (n=3).

PValues with the same letter in the same row are not significantly different (p<0.05).

Table 3. Fatty acid composition of various potato cultivars (Unit: %, lipid 100 g)

Superior Gui valley Bora valley Gogu valley

Myristic acid (14:0) 03 0.2 03 03
Palmitic acid (16:0) 225 22.7 222 224
Palmitoleic acid (16:1) 0.2 02 0.2 02
Stearic acid (18:0) 56 53 6.1 50
Oleic acid (18:1) 1.1 12 1.3 1.3
Linoleic acid (18:2) 47.1 458 553 49.1
Linolenic acid (18:3) 18.6 19.5 102 169
Arachidic acid (20:0) 1.7 1.6 1.3 1.8
Behenic acid (22:0) 0.7 0.7 0.6 05
Lignoceric acid (24:0) 0.7 1.0 0.7 04
Unknown 1.5 1.8 1.8 1.5
Total 100.0 '100.0 100.0 100.0
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Table 4. Mineral composition of various potato cultivars

(Unit: mg%, dry basis)

Superior Gui valley Bora valley Gogu valley
Na 24.9+2 002 26.7+£2.7° 20.6+2.0° 28.4+1.3*
Ca 15.8+0.7° 27.6+0.2° 19.6£0.8° 10.9+0.1¢
Fe 25+0.2° 2.6+0.2 2.0£0.3* 24£0.0°
K 1461.2+£23.0° 2525.8+232.4* 2268.0+274.6* 2507.3+111.5°
Mg 75.2+1.1° 787+1.7° 89.5+1.5° 759+3.9°
P 267.1£6.2° 327.4+3.5° 2592+1.4° 486.2+£7.9°

YBach value represents meantS.D. (n=3).

YValues with the same letter in the same row are not significantly different (p<0.05).
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Table 6. Free sugar composition of various potato cultivars
(Unit: %, dry basis)

Superior Gui valley Boravalley Gogu valley
Fructose 23+0.1° 1.0£0.0° 2.6+0.3° 1.7£0.1°
Glucose 27403  1.1+£01¢ 3203  21£02°
Sucrose 0.8£0.0° 0.7£0.1° 3.7+0.3 0.9+0.1°

DBEach value represents meantS.D. (n=3).
DValues with the same letter in the same row are not significantly
different (p<0.05).

Table 5. Total starch, dietary fiber and vitamin C content of various potato cultivars

Superior Gui valley Bora valley Gogu valley
Total starch (%, dry basis) 67.8£0.2D2 79.5+£0.3 68.810.0° 67.5£0.5°
Dietary fiber (%, dry basis) 7.0£0.0° 6.3+0.3° 5.9£02¢ 8.1+£0.0°
Vitamin C (mg%, dry basis) 64.1+1.1° 61.2£0.5° 47.6£1.5° 70.0+£0.4°

UEach value represents mean+S.D. (n=3).

IValues with the same letter in the same row are not significantly different (p<0.05).



386 k2 531 818] %) Al 40 ¥ A 4 & (2008)

Table 7. Phenolic acid content of various potato cultivars

(Unit: mg%, dry basis)

Superior Gui valley Bora valley Gogu valley
Chlorogenic acid 31.84£3.5D2 8.042.39 181.9+0.1° 64.411.6°
Caffeic acid 25.440.1° 22.940.8° 100.7+0.6* 23.8+1.7°
p-Coumaric acid 8.1+0.1° 8.2+0.3 74+0.4° 7440.1°

YBach value represents meantS.D. (n=3).

PValues with the same letter in the same row are not significantly different (p<0.05).

Fol Re W AR YL Fol TAXToN A 9 AT
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FE AR Ay FEE 43 23} Table 7914 B )
9} Z¥o] chlorogenic acid, caffeic acid 28X p-coumaric acid &
FHA Hzite] ZF=EJATE. Chlorogenic acide BaEPda)sl 181.9+
0.1 mg%E THE 37FA] F5ol B8] Y55 Wol, 2|5l o
W7t 80423 me%E 7P AL Ao® RGO caffeic acid
&= BPEE7E 100.740.6 mg%E 7 Bol, Folde]7l 229+0.8
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AE] ACR Yeiste], ol Matilad} Hellstrom(32) 2]
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Ao} UA|E9T. Chlorogenic acides 7P} RHAQ 444 7
E=ol8, Rodriguez 534y 22 A9 & F28dE Hsit
o] & o]Fu 7 FoA chlorogenic acid’} 503%Z XA 3P
A Fats), @R EY] 7154 54E 7R T Caffeic
acide 7] 8 #HE4) aglycone @ ZA 79 0.3-3.6 mg/100
g A 188-28mg/100g A= THE Ao LA Ark(le6).

DSC

DSCE o|83t FFH 7R IHEAL 2413 Aoes
Table 85} 7T} H|e] FIPPALLE 67.4+0.3°C0| T, T
e, ®apdle], ae)e 22t 68.9+0.3°C, 68.840.3°C, 71.5+
0.1°CE 7] F5o] ¥ud & IIPPALES Uepfglon,
53] a8 e ISP Ert B Aog skt gae

Table 8. Gelatinization properites of various potato cultivars

Superior Gui valley Boravalley Gogu valley
T,(°C) 6744031 68940.3° 688+03° 71540.1°
T,CC)  724100° 743804 742408  76.840.1°
AH{J/g) 12310.1° 12.6102*  11.940.8 11.840.2*

UEach value represents meantS.D. (n=3).
“Values with the same letter in the same row are not significantly
different (p<0.05).

Table 9. Pasting properties of various potato cultivars
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S8 YAy € 2 Augo] o A, YAk =719k vk
HA=S] MiE AT, amylose®t amylopectin®] 7dH] B 7
zzto] Tl o3 AAEE TAELE vARAY EFEC] £E
7 Agsle] AE (S A =, ol o3 5 AR
of vl #Ho|2E Lxrt FoRX| 3 WAagxe} ST} ve}
A Bk ARPAE-L 71E AR HlE] 25 ot =e-
F48] J=7F Frkstel, ol &3} T amylosed} EFAE o]
Fol HEE JAshe A A9 Ao, FAol Ad & EAjgk)
amylose®] &4 ¥ o-phosphate”]ol] 23+ HHE ] Zrl 7]l
= ZoE B rk36).

oo AFE T & W HTHIEM A ML 7
ZF AFFTES 7189 0 FEde U2 oY 7K EAE )
AW, o#fd EAS olgal] Tt AFoge] Ego] 15

Superior Gui valley Bora valley Gogu valley
Pasting temp. (°C) 69.2£0.5°2 71.240.0° 71.010.5° 72.910.0°
Peak viscosity (cP) 3555.0+137.4° 3785.3128.07 3278.7+150.8° 37353+30.7*
Trough viscosity (cP) 2258.7426.3% 2379.0+244.0°¢ 2047.3469.0™ 1875.3149.9°
Final viscosity (cP) 3345.7436.7° 4084.3164.5° 3590.7431.6° 3433.3+10.5°

YEach value represents meantS.D. (n=3).

PValues with the same letter in the same row are not significantly different (p<0.05).
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FFE TAF] Axo] J3S nH) Kita(29)2] AT
Aster T 5% 3 78 1Al BAL AR As) ugR 3
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EHEE | EEH A FdE 137} AEEQ el
g, et 71 59 3 g &
ARSI, AwdRe] 79 bl Suy) gRe ywe]
7h @erdkee meplalzt 7 A Uehton uhake linoleic
acid, linolenic acid®} 2 FFA|HMte] W) go] oA Fx7)
FF Aol A A 7 e adst b B
oH, Ko P78 F1AY Res vehsth pollels A
T HEol &3 ST e Yol 73g 7xlz ogsld)
A FF01U, Aol dF9} vitamin C= 77wz 7} J)E E
ol Blall 48] e @S YEAYT HMEie] HS chio-
rogenic acid, caffeic acid Z2[3L p-coumaric acid o] ALY
al chlorogenic acid®} caffeic acid’} 8 #HEAto|glon wapn
27t P w2 st @9 etk DSC BA An 3
PN EEE Fulof Wl W] Fgo] vlnd = 3a)A
5T HERSIAL, H3 TS fALSE Adolon, 3} dg
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