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Abstract:

To develop appropriate potato clones as functional food materials, we collected 35 potato
breeding clones to analyze the contents of the total polyphenol, anthocyanin, and vitamin C with
the ‘Superior’, ‘Dasom valley’, and ‘Gogu valley’ cultivars as controls. Based on our analysis
great differences were observed in different potato clones. KPG16 had the highest content of
total polyphenol at 105.08 mg-100g”" FW; KPGI3 had the highest content of anthocyanin at
-4.78 mgl00g' FW; KPG20 had the highest content of vitamin C at 22.16 mg-100g" FW. Some
clones had higher contents of the total polyphenol but lower levels of anthocyanin. Ultimately,
potato clones showing relatively high indexes for all three compounds, could be considered
as good functional food material. By equilibrium analysis of the contents of total polyphenol,
anthocyanin, and vitamin C, KPG5 showed relatively higher contents, with values of 103.95, 3.15,
12.12 mg:100g™" FW, respectively. Therefore, KPG5 was considered to be the best potato breeding
clone in view of a functional potato breeding system.

Additional key words: antioxidant, functional potato, pedigree breeding, valley potato, variety
selection
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2= 7 23K Solanaceae)ol| £6F= tha 224 AE2 =2 Solanum tuberosum L. ©|8=48]4] Zo] Afufj=] 12 Q). 7+
R85 |7 o] Al ) A A AtEFo] MW A =11 S A8 vl A 7Yty | el AlA| 130017H Lol A A=
I e H, &5 30 ® 7HE Al 4] ARk 50 shue|s A4k T thg0 2 2915 ZFAIRItHCamire et al,,
2007; FAOSTAT, 2012; Qu et al,, 2005). Z3A}=gtpslE, 7122 o] thald] ol 5RAtsl -Za|wls &4 (Wijngaard et al,, 2012),
183 HjERIT}E 7] A o](Jang et al,, 2011 ; Schieber and Saldana, 2009) 55 A ExFlo|H, T4 0 2 7F210] 100gT o]
Ul A= 80| 68%, A0] 33% =0 = vll-p- ot 2] 2z 2] Bl to|olE 5 AAIE.C 7 E-8-do] il HAlsklrt
(Jeon et al,, 2005). W2pA] THFSE AH|ZFE0] 7|88 SHAIE 4= A= ARE 50 S DA 1L Qlrt.

AlEAole A d 54 whiE alelkE, FEAoRd, BIEH 5 TRt 7154 SltE 5 thdo = ol glek 1
7hetA EellHls 242 s fekEoll £A5k= phenolic hydroxyl(OH)7 = Tl Axt A @252 Aol d8e
7HA|H aPALs} alet 9l 8kt Gy S-0] A EA)S 71 = 7 0 2 eFe ] QJtHAboul—Enein etal,, 2013; Shen etal., 2009). &
HEA 0 2 & Zoju)i= glefo] ZU1ekeE alst 5o Aeldao] ZTek= 74do 2 Bl EckKim et al, 2012, Lee et al,
2012) OPE/‘]O}”QZH@% MAF 5ol F2 EAok= -84 HAMA/GRE O = T AEAo A 24, Hepd, 24 5

ZotH L o|=A| SkekEo]| £&5h thoket AR @A 7E| 11 9t Hu et al,, 2016; Kita et al,, 2013; Xuetal,, 2015), &Y
4 090 IEICE TS IS} 2R AU TS 92 84 VIO R AR S
A gy QlAtolH o= e, 772 B S3e Sfoll thdFE Aokl thRiso etal., 2004; Zhou etal,,
2012; Yeom et al., 2008).

AR SRR} Fof a1 ‘7pef SRGE] oFE Ao o] edZ=gHbelx}=0] Nitric acid & inducible nitric oxide synthase©]]
st Oq7<ﬂ_s—‘_>LJJ{Kang etal,, 2008), S+t, 1 EQ, =olHo] 9 2] (Jeon et al., 2005; Park etal,, 2007; Park et al., 2008)
SOl K E|QIN E ohE QFEAJoP fgo] -2 -FAIRAI] K et Wl 2] = vt 74} A 715 (Yoon et al,, 2008)37} 4]
AoFAA] SIHLee et al,, 2009)7} H 11 E] QT -G 0712} A4 0] EA 1l o Aof] ot AL (Park et al,, 2004), T4} Hahd
2] AAF A2 olefel] 54 A7 (Lee et al,, 2010), YREAR[}F - FAIAAEO] QJF/da Bl (Jang et al,, 2011), 5 n|v[Ht
HEF C e (Tamasi et al, 2015)5 /32 54 9 o Z4]0] KAl Hglom, ofg Homto| = 2she Z=1 78 At
Als A& (in et al, 2012)of] TRt FE--S/Jof| TRt A7 Bl H QL.

ofgshzo] thiZ A5 Aol B4 =4 ol 9 A=l dol wsto] datal o, 222191 715578 A ool

= 2} -8Z 7o) o5 wlngt Ao}, whepA] E Lo A ZARSEAA LY KPGR) Q] 7154 A 8o 2 7=y
Sff wrf Rt A A 3t 35700 AlE B T 3EEEC] SE RS, SRR, HIEMICR RS Hl W 2%t
W 7167 A EF& At LSk

X

I

7,

o o
ot o3

I

= Aol AR AAE AASFAARRBEKPGR)) 715 At SF L2 1312 550 20719] aHfigh(Table 1)of)A A
W AS-S 7heElA 982 LR 35712 AlE(Table 2) B Tl 3 F5pn], AP le], v lie])S Al AJ4tstod
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Table 1. Parentage of selected potato lines through KPGR Breeding System.

Line Access Crossing parents

1 A99024 A9045-7 x A9308-2

2 A99040 A067277 x A9308-2

3 A99041 A087277-6 x A9324-4

4 A99278 chipeta x A93391-2

5 A99244 NDAS5705 x A85470-3

6 A99390 AWNS6514-2 x WHA95546-2
7 A99358 A9538-62 x A9014-2

8 A99401 BOL57045x A93391-3

9 A99402 BOL57045x A9449-1

10 A99404 BOL575045 x MSG274-3
11 A99405 BOLS84-75-16 x A89384-10
12 A99269 ATD9435x W1355

13 A99270 ATD9435 x chipeta

14 A99278 chipeta x A93391-2

15 A99244 NDAS5705-1 x A85470-3
16 A99330 Inca Gold x A89655-5DY
17 A99331 Inca Gold x COA94019-5R
18 A99454 AB0476 x A9014-2

19 A99273 ATD9441-4 x A93391-2
20 A99243 NDAS5705-1 x WL355

Table 2. List of 35 potato breeding lines and 3 varieties used in this study.

Clones Lines Clones Lines Clones Lines
KPGl R-62 KPGl14 11-1-21 KPG27 4-1-11
KPG2 4-1-17 KPGI5 5-1-8 KPG28 11-1-8
KPG3 11-1-22 KPG16 17-1-5 KPG29 13-2-3
KPG4 20-2-4 KPG17 3-1-8 KPG30 10-1-11
KPG5 13-2-11P KPGI18 R-1-5 KPG31 17-1-8
KPG6 7-2-11 KPG19 1-1-6 KPG32 10-1-32
KPG7 17-19 KPG20 18-1-11 KPG33 Superior
KPG8 Gogu valley KPG21 Dasom valley KPG34 13-2-18
KPG9 13-22-11Y KPG22 16-1-2 KPG35 8-1-15
KPG10 11-1-8 KPG23 10-1-13 KPG36 17-1-10
KPGI11 8-1-17 KPG24 8-1-14 KPG37 10-1-15
KGPI12 13-2-12 KGP25 16-1-8 KGP38 9-1-6
KPGI13 17-1-14 KPG26 21-2-2

Z 21 =9] 22 Singelton(1999) o] o]stod, A4 7EA} 109 75% Hek-2-2 E 11 homogenizerE ©|
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A7EA] 50C o) WWAFa1 o) AAkSIIT). & of 7ol 0 2mL o] 554 1. 8mL2} 1M phenol reagent 0. 2mL-E- 47 }5}o] A-20] 35

ZHEEAI3E B 10% Na,CO, ZES}8-H 0 4mL &} S/ 14mLE H715o] Egdotal AL 1A7H A5k 1A, UV-
spectrophotometer(U-2001, HITACHI, Japan)E- ©|-85}¢] 725nmol|A S35 =459t deke 554 chlorogenic
acids 0]-85}0] A4S 245 ohe Aeslo] 25 713417 2] CAE(Chlorogenic acid equivalents) 2 LFER Qi

£ anthocyanin gt&F &4

% anthocyanin &2 Fuleke(1968)2] ¥ o] e} ATt & A1 A 25 2| o] 10g4] FAIE Eot A=
o] @2 thg 2898 (Ethanol:H,0:HCI = 85:13:2, v/v/v) 45mL-E @11 72} Z2]0] QF H Y wff 7k2] mpafigt o2 4°C et
Arefjof| A SR B IS AR A E 5 o5 S 45mL 2 A-8-5104 UV -spectrophotometer(U-2001, HITACHI,
Japan)E- -85 725nmof|A SFEE S0, off o] 5412 o 85to] 3k 4225 - anthocyanin tEf0 2 9HLE

Skt

Zanthocyanin &&Hmg-100g™)= 3= X @45/A=2FA) X S}A8[4 X 154

AsE Z¥Aof| 6% HPO3 -898(ZAF6% HPO3 = 1:10, g/v)2 27151 5,000 rpm 2] homoginizerof| 4] 1027 af2] g+ 5
LA1E2]7] 3,000 rpmof| A 1027 QARSI AR5l F510] 0.45um membrane filter= oJ1}5}0 HPLC 248 A
=2 ARSI LC SHIMADZU & ARESF AL, ARE-S column-2 prevail C,, 5pum, 4.6 X 150mmo]] o™, o]0 ==
0.05M KH,PO /MeOH (60:40, v/v) E5H-E- 0]-85}0] 254nmo| 4] BA5IITE o] 5Ae] 8420 3mL/min®| !, A| 5

QIERS 10uLo]g o BA L L= 350Co| ]t BFE2L L-ascorbic acid (sigma, St, Louis, MO, USA)2- o]-&5}] A
1 2gatel Begisict

A2

e =x2 335 HkEslod gfslodx] om, 71 AvO] FA A2 = SAS system(SAS 9.1, SAS Institute Inc.,, USA)-S 0]-85}]
p €005 575011 4] Duncan 2] tH5H 9]735(Ducan’s multiple range test)-2 551] Hatgr=ol| tial 4-2)4d-2 A A5kt

2T FEET AT 35A41E AR itel 2411 T E0uls ] AolE HH, vl F5ol M= KPG8 (A
Wa))7} 106 24mg-100g“ FW= =7 Yehd dhdol| KPG33(&=1])7}91.71mg-100g™' FW = A UERGTHTable 3), A
35S RS2 8595-11224me 1005 FW Alol ] ke e, o] A g B 1 5 Felulis o] 142359
mg-100g™ DW= YERT H 11(Tierno et al,, 2015) Bt = Vet A & 4= Q) 71 71914 KPGS, KPG15, KPG17,
KPG18,KPG28 W KPG36 5 6A50] 117H#2]9} H]=5t oFe- L e 0 ™ KPG16 AlE-2 11224 mg:- lOOg 'FW=2 7}
A S Aoz UeRith 7P W2 oS B KPG231F KPG32 Als-S ARt = AlgollA tia+ F5<¢] 4-n)H
ohisA b
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Table 3. Total polyphenol, total anthocyanin and vitamin C contents (mg-100g™ FW) of various potato clones

Clones Clones

and Total polyphenol  Total anthocyanin Vitamin C and Total polyphenol  Total anthocyanin Vitamin C
cultivar cultivar

KPGl 100.00 efghij* 0.73 bed* 16.01 rs* KPG20 100.94 fghijkl 0.68 bed 22.16 t
KPG2 100.78 fghijkl 0.75 bed 1133 n KPG21 100.32 fghijkl 0.72 bed 722 b
KPG3 96.71 ced 0.79 bed 9.26 efg KPG22 100.63 fghijkl 0.76 bed 10.73 jklmn
KPG4 100.85 fghijkl 0.75 bed 944 fgh KPG23 8598 a 1.68 ¢ 14.17 p
KPG5 103.95 klmnop 315h 1212 0 KPG24 95.80 cd 0.71 bed 842 cd
KPG6 97.79 cdefgh 044 a 7.69 bed KGP25 100.06 efghij 0.83 cd 1279 o
KPG7 101.93 ijklmn 230 fg 922 ef KPG26 9743 cdef 0.77 bed 599 a
KPG8 106.24 op 130 ¢ 1213 0 KPG27 101.54 jjkim 0.73 bed 16.09 13
KPG9 94.89 ¢ 0.69 bed 10.25 hijkl KPG28 10722 p 0.67 be 10.81 klmn
KPG10 96.68 cde 146 ¢ 1122 mn KPG29 95.13 ¢ 0.80 bed 1501 q
KPGl1 102.76 jklmn 0.88 cd 10.84 klmn KPG30 101.21 ghijklm 0.65 abc 10.83 kimn
KGP12 100.88 fghijkl 0.75 bed 8.15 cd KPG31 101.37 hijkim 0.69 bed 11.16 mn
KPGI3 99.25 defghij 478 i 15.36 qr KPG32 90.16 b 0.83 cd 11.02 Imn
KPG14 97.68 cdefg 0.88 cd 940 fg KPG33 9171 b 0.76 bed 833 cd
KPGI15 102.84 jklmno 0.70 bed 10.44 ijklm KPG34 101.26 ghijklm 0.83 cd 9.92 fghij
KPG16 11224 q 1.80 f 9.54 fgh KPG35 98.25 cedfghi 0.80 bed 8.54 de
KPG17 105.08 nop 0.74 bed 7.58 be KPG36 104.19 Imnop 0.80 bed 1234 0
KPGI8 104.67 mnop 0.69 bed 1639 s KPG37 101.41 hijkim 093 d 10.15 ghijk
KPGI19 99.83 efghij 0.69 bed 9.68 fghi KGP38 100.14 efghij 0.57 ab 6.01 a

*Means within a column, followed by a common letter, are not significantly different at the p < 0.05 level by Duncan’s multiple range test

Z OLEA|O} BH2k Stak

2T FF AT 357k s RSO AR & EEAoPd g Al S B, th 2+ FFoll A= KPG8 (8
2])7H 30mg-100g ! FW & =7 LRt dhao], KPG21 (T 2]) 9 KPG33(=1])7}H0.72me: 100g ! FW, 0.76mg-100g ' FW
& WA Yeb e A 35715 RS2 044-4.78 mg100g™ FW Afo o] ot LA, 71 7k H| 4 KPG103KPG23
Arso] a1z} Hls=gh ofke LFER 0 #, KPGS, KPG 7, KPG13, KPG16 -5 4AF5-0] 17l 2jof| BIs| A Uehg=H],
£3]KPG13 Al50] 479 mg100g™ FW= 11-12] 0] 3u]|, ‘Th&le] 1} pu) o] 6ufj o F 0 & 7P =7 bl A o & Lt
WTH(Table 4). 12|11 7P S fFda BRI KPG6} KPG38 Al'g-2 Al 2fet L] Algolid= tia7 59 st
Fa|' o} 2ol 5 Kol 2] QT FAIARE] e Bt 80% 2= AN, St AE A 33715 2] - anthocyanin 9F
2Fo] A& 100g & 4.2-29 Omg ©|2k= AFZA7Jeon et al,, 2005)2F-GARBIL, 732 AE- 100g B 390mg 2] anthocyanin
A A7 SR E| AT B 17 (Rhim and Kim, 1999)9}= o} & 2ol 5 H ot f-471A1e] M A= flavonoid A -84 A=
A §/del] iRt A7 9 ZF2E] anthocyanins9] 8Fo}4] SLAgof Pk AL7F 8 2|44 0 2 FXIEojop g A 0 2 A
=¥

A9 © = H]ERT] C(L-ascorbic acid)= 4~8/3 HIEfF1C = Ag-5-2]o]| B ot Bon|sfeliolm FHy Hix] avpgt
o 2HLee, 2006), AU 2HFe] ELEA A4 2 4 2= acetone-S =S}, protocollagen 2] collagen AJAJo]| FHosto] At
Z 219 A=A 73 S A HSmirnoff and Wheeler, 2000).
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2 BT 35A1F AL Atet= 2 HIERIC stefe] Aol 2 B, th FEoll A = KPG8 (11 2])
7}12.13 mg 100g—1 FW= =] LRt ghol| KPG21 (Ch5])7}F 722 mg-100g™ FW 2 WA JERITHTable 5), A
357 AAFE25.99-22.16 mg100g ™ FW Ao 9] olafe Uepll=d], o] 22 25, e a Aot Adzdof et 42t
vl 2] gtaFo] 022-0.69 gk FW= LFERY B 11(Dale et al,, 2003)] H]a] =A] et A8 & 4= 9k 11 712 H]A
KPGS5, KPG25, KPG36 3A1E0] 1de]|9} H]Z=5 SRS LR 11, KPG1, KPG13, KPG18, KPG20, KPG23, KPG27,
KPG29 S 7A150] ‘1-paia] o] v]a] =7 FeRF=t], £5] KPG20 AE-222.16 mg-100g" FW= ‘T1-182] o] 1 84|, ‘T
el nT o] 3, 08) oo = TP = S 2 0= LhEldTh 7P W2 e B9 KPG267KPG38 Als-2 Alefgh
HEASOIA 2T 551 thse] Hot =A Uit

2 A= 71 AR A S A AE-S A ety 35712 Als B TR ] ST, v e] e o] &
2lHis, & QtEAoRd, HIERRIC o] S BAsInt B AT ASE gealot 2 A o2 vehon, 171 g & &
= 2 KPG16 AlE50] 105.08mg-100g™ FW, - QHEAJoPH R KPGI13 Al'50] 4.78mg100g ™ FW, HEFT C &
2 KPG20 A1%50] 22.16mg100g™ FW 2 & 77} =7 Vrepyith, £514 0 2 245 Ay} KPG5AIE0] & E]uks, &<t

1 C gleo] 7121 10395, 3.15, 12.12mg 100g” FW © & 3458 12 5ko5)7 9189 sholat 2= ¢lglo

C
35 71N B A A2 BED 4 S AR A,

UO]I

FIHF20] Ak, 7S dHA A, WA, AT
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