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Crop Characteristics of Sweetpotato (/pomoea batatas L.) Germplasms for Optimizing
the Selection of Resources

Won Park', Hyeong-Un Lee?, San Goh?, Im Been Lee?, Sang=Sik Nam®, Mi Nam Chung®, Gyeong-Dan Yu?, Eom-Ji Hwang?,
Seungyong Lee?, Jin Cheon Park?, Narayan Chandra Paul', and Seon-Kyeong Han®'

ABSTRACT This study was conducted to investigate the crop characteristics of 181 sweetpotato germplasms collected from
Korea and overseas. The longest shoot vine length was observed in IT232211 (354.8 cm) and the shortest shoot vine length was
observed in 1T232185 (32 c¢m). The maximum numbers of shoot branches and nodes were produced by 17232091 (23.0) and
1T232174 (67.8), respectively. Differences in Rapid Visco Analyser profiles were observed for pasting parameters such peak,
trough, final, breakdown, and setback viscosities; and pasting temperature. The peak and breakdown viscosities were highest in
17232050 and IT232010, at 338.3 and 207.2 Rapid Visco Unit (RVU), respectively. The trough viscosity was lowest in IT232019
at 103.8 RVU. IT232101 had the highest final viscosity (284.6 RVU), and IT232192 had the highest setback viscosity (81.7 RVU).
IT232197 had the highest pasting temperature at 86.8°C, and that of IT232134 was lowest at 72.7°C. To evaluate functional
substance content, we analyzed 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity and total polyphenol content.
The highest frequency proportion of starch was in the 10%-15% range (50.8% of the plants), followed by the 5%-10% range
(38.1% of the germplasms). Sugar content ranged from 13.5 to 33.3% (23.2% on average); the highest frequency proportion of
sugar was in the 20%-25% range (56.9% of the germplasms), followed by the 25%-30% range (25.4% of the germplasms). The
highest frequency proportion of water was in the 70%-80% range (52.5% of the germplasms), followed by the 60%-70% range
(44.2% of the germplasms). Our results provide basic data for the selection of useful resources and for the development of new
sweetpotato varieties.
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Table 1. Sweetpotato germplasms used in this study.
No. IT. no Name No IT no. Name No IT no. Name No. IT. no Name
1 232005 Cheonmi 48 232063 Sugye75 95 232124 Sugye100 142 232183 Mokpo8
2 232006 Suwonl118 49 232064 Sugye77 96 232125 Sugyel01 143 232184 Mokpo9
3 232008 chungseungl00 50 232066 Nonglim2 97 232126 Santo Amara 144 232185 Mokpo10
4 232009 Geumsi 51 232067 Nonglim3 98 232127 Jewel 145 232186 Mokpol1
5 232010 Wonssi 52 232068 Nonglim4 99 232128 Jasper 146 232187 Mokpo12
6 232011 Hogugjeo 53 232069 Nonglim?7 100 232129 Suwon102 147 232188 Mokpo13
7 232012 Jangbin 54 232071 Nonglim13 101 232130 Suwon103 148 232189 Mokpol4
8 232013 Cheonyeob-jeog 55 232072 Nonglim15 102 232131 Suwon105 149 232190 Suwon121
9 232014 Banhyang 56 232073 Nonglim16 103 232132 AIS 209-3 150 232191 Suwon122
10 232015 Napaeog 57 232076 Nonglim21 104 232133 CI 478-9 151 232192 Manila
11 232016 Cheonlib 58 232077 Nonglim22 105 232134 Suwon106 152 232193 PNG 135
12 232018 Yusim 59 232078 Nonglim23 106 232135 Suwon107 153 232194 VSP 1
13 232019 Wongi 60 232079 Nonglim25 107 232136 BNAS-White 154 232195 VSP 2
14 232020 Chilbog 61 232081 Nonglim27 108 232137 BNAS-Red 155 232196 CIp VI-2
15 232021 Sugyel 62 232082 Nonglim28 109 232138 All Gold 156 232197 CIp VI-18
16 232022 Sugye4 63 232083 Nonglim31 110 232139 Australian Canner 157 232198 CIp VI-23
17 232023 Sugye5 64 232084 Nonglim14 111 232140 PuertoRico 158 232199 Pillib1
18 232024 Sugye6 65 232086 Nonglim48 112 232143 CI 1096-5 159 232200 Pillib7
19 232025 Sugye8 66 232085 Bageniazma 113 232145 HM 606 160 232201 Indo3
20 232026 Sugye9 67 232088 70 iljo 114 232146 Rose 161 232202 Papota
21 232027 Sugyel0 68 232089  sacheonjong36 115 232147 Daenong51 162 232203 Gujul2
22 232028 Sugyel4 69 232090 Daenong3 116 232148 Daenong53 163 232205 Guju96
23 232029 Sugyel6 70 232091 Daenong10 117 232150 Daenong55 164 232206 Mokpol5
24 232032 Sugye32 71 232093 Daenong25 118 232151 Daenong57 165 232210 Suwonl25
25 232033 Sugye33 72 232094 Daenong31 119 232153 Daenong64 166 232211 Suwon126
26 232034 Sugye34 73 232095 Daenong32 120 232154 Suwon108 167 232212 Suwon127
27 232035 Sugye36 74 232096 Daenong44 121 232155 Suwon109 168 232213 W 154
28 232036 Sugye43 75 232097 Daenong48 122 232156 Suwon110 169 232215 Fanshul
29 232037 Sugye45 76 232098 White Star 123 232158 SIS 4265 170 232217 Pepa
30 232038 Sugye46 77 232099  Yellow Jersey 124 232159 SIS 4333 171 232218 Ivory
31 232039 Sugye47 78 232101 Gem 125 232160 SIS 5254 172 232219 HITA-TIBLL
32 232040 Sugye49 79 232102 Heart Gold 126 232161 SIS 5538 173 232220 NC 1582
33 232041 Sugye50 80 232103 Kandee 127 232162 SIS 5620 174 232221 Trivandrum?2
34 232042 Sugye51 81 232104 Nema Gold 128 232163 Orian 175 232225 Jejujaelae
35 232043 Sugye52 82 232105 Nugget 129 232164 ITS-1225 176 232228 Danpung-2
36 232044 Sugye53 83 232106 Perican Processor 130 232165 Suwonl11 177 232229 Su93
37 232045 Sugye54 84 232107 Red CIiff 131 232166 Suwonl112 178 232230 Su94
38 232046 Sugye55 85 232110 Sugye90 132 232167 Suwonl113 179 232232 Shirosatsuma
39 232047 Sugye56 86 232111 Sugye9l 133 232168 Suwonl15 180 232233 Satsumahikari
40 232049 Sugye58 87 232112 Sugye92 134 232172 Mokpo3 181 232237 Kainday
41 232050 Sugye59 88 232114 Sugye94 135 232173 Mokpo4
42 232051 Sugye62 89 232117 China25 136 232174 Mokpo5
43 232052 Sugye63 90 232119 China33 137 232176 Jersey Orange
44 232054 Sugye65 91 232120 Sugye96 138 232177 Suwonl117
45 232057 Sugye68 92 232121 Sugye97 139 232178 Suwon119
46 232061 Sugye73 93 232122 Sugye98 140 232179 Huinsun
47 232062 Sugye74 94 232123 Sugye99 141 232182 Mokpo7
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weight (b).



AF0F ST =2 E8 Bt 445

(a) 120

E - . 11606x + 34.018
= 0 . : 0.0
g 'Y ’ § %
5 . e e ®
Q 60 | * el T o
= U~ . e ™
= - 0&% o . ®
™ 4 $ ®e. o0 L .
‘6 . L ] " ?D X L) ° s 9
- . . o.ﬂ" we *

2 l:”.; . 3

% St .
0.5 1 15 2 2
Shoot weight (kg)

—_
o 0.4
= 2
il =
=) ”
g .
—_ 1 L] e
@ + s
e A .
= | L L o “
2 1 ° . 0‘$ :;.' N o .
& *J? o S
o =] e ® L
[ ] F 4 & S L
L ) 4 e &
0 1 15 2 25
Shoot weight (kg)

Fig. 3. Correlation between total tuber number and shoot weight (a), and between total tuber weight and shoot weight (b) among

181 sweetpotato germplasms.

714 BOkTI(Fig. 2b). o5 A4 % 324 o 32 A7}
5= A9 10%0] djdst= AFYS & 5ARY 17232029, 1T
232062, 1T232035, 1T232114, IT232131 ©& Yehy ik
e Lk fAAAS AAHeR A AR ET 1)
(Fig. 3a) B 72 FA(Fig. 3b)2F ATTALH S AAG
A golge oA X eholrh. ol A4 RA} 72
B 9 B4t we o] ATTAS BRI Ao} o}
27 YETthLin ef al., 2007; Lee et al., 2016). o] &3t
Aol nut 2024 181740] AlA| 7t Fol A 4515 A
02N A EAo] A= th27] fEel Ao AR

Hor FEXEYE HMEo| S5 EY

Atul A B9 $HEA]L Rapid Visco AnalyserE ©]-&
9] 23} A=, L, A, At
S =7 A HE ZolE Ho
ZFQIth(Fig. 4). AE9 T3/ A| & = (pasting temperature)
ARE(A 29 ALEE F5F 5 e BH 0|85
pom FAAup Mol HEtul AEH e tha =
7A8FS YEPHCHOh & Hong, 2008; Han ef al., 2013).
Lo A o} AR o] 1T232197 86.8°C=E 7}
orom [T2321347} 72.7°CE 7P Srolth(Fig. 4a).
% (peak)+= 172320507} 338.3 Rapid Visco Unit (RVU)
P4 =4 Uehgton, 112321767} 233.3 RVUE 714
oFCKFig. 4b). 2|74 E(trough)= 1T2320197} 103.8 RVU
7P S YeEbdthFig. 4e). 1T232101= 7H &2 2
24 E(284.6 RVU)S LFEFYCHFig. 4d). 76173 =(break-
down)= 1T2320107} 207.2 RVUE 7b8 =7 Upehtou,
IT2321010] 63.6 RVUE 7H& Lroltk(Fig. de). HEAE
7F =3 e T AR FE2 Fat AdE(shear force)
of thgt Aol AAX H=E ST AFE F7HER
Aol A3t|(Park er al., 1999), aL5tut AR S

oy

KU L fU B oo rfe o Korr
N

IT2321010] o3t =S F%3kch T 50°C Y2+
=9} 749 HE AolF HolFE ANHEE w3 4
=2 ek 4= 9ltiBaek & Shin, 1995; Choi ef al., 2000).
Agtap §A-RFH Y] AHbY == Z ) 81.7 RVU (1T232192)
oA Z4 40.8 RVU (IT232101)2] ¥ 92 UebdthFig.
4. o) 108 AEi A B4 aclurks FF 54
of ¥ d3FS W= AFo] Urh(Lee et al, 2016). HEL
=3t Ao uAof wek ARt 7hgAlEe] 7] o
(Katayama ef al., 1999), 2 A3 ofx d2 ytn} S22
Al ANHE Ak AR k3t AF AEE A5l
FORA ImF MRS o] &3 ThAlEHE AR
nf #5 Aol =go] H ACR Atg Hr} npxge
B Az 9] oF4A(stability ratio)2 ZFAHEE FIHE
Ui-o] 28tk Park ef al., 1999.). 1 AT}, HH] oFy
A2 1T2321867} 0.69= 7H4F =9Fo ] 1T2320197} 0.35.0.
2 7P WA veon, B4 A= 0.510]3UthFig. 4g).

Ao B354 S vA 2 AR E FHE]
Ae] 271, ofd 2 A8t A ghe =98] fx &
o] QItHKim & Ahn, 1992). o|&{gt Q31E9] z}o]7} i1
b FAAAE R ol AR T35S Ul Aow
Heloh Aoz & it A Af 53 54
Age 7hs AEL AR 229 o] & Al 183 ARE

s

pus

My
o

we rr
o, 4N

-

£ EojulE g ¥ X 30s &8

It AR Ve AolHA R ARCRE
de7l S sdd @ dskeES vlastr] 913k DPPH
ghr)zt A7 59] 2po]E erolr QhriMiddleton ef al., 1997).
HA & EHE ol 7P =A vEhd A 11232197
(858.3 ug/g)= EIste] FAALE 5 49 209 714 2
AEE Table 20] HojZEgith. DPPH gtz AALSS ©



446 OHEIX|(KOREAN J. CROP SCL), 64(4), 2019

(a) a8 . (b) 400

86 . 350
T e ¢ ‘ o ooy 2 a0 ?
a L] L) = L 1)
< . o.. . e .o.. .0.. ﬁ.‘...o‘ g . .. ““f' ;%& &
o ’0... - .s... ...wo;. A ... 05-25[)
E B0 .. ) & ‘ N ‘ ‘ ‘ - s ... 0 > 200
2 .0.0.0 o.o. d Poon o ..o.. ol 4
> e ‘.o..o P .’.." . ® 40 * o... ﬁ“-’m:n
E T e . a 100
a 50

-
72 N
70 0 50 100 150 200
o 50 100 150 200
Sweetpotato germplasm Sweetpotato germplasm
(0 250 (d 300 .
200 250
F LI ] : -
-» L] L] -
150 ‘ ‘ . %y So 0.. o %%#m R’.’%

LRI Y I PL W

100

Final viscosity
(RVU)

Trough viscosity
(RVU)

50

L
=]

o 0
0 50 100 150 200 o 50 100 150 200
Sweetpotato germplasm Sweetpotato germplasm
(e) 250 ) %0
= 80 o . ®
@ 00 B . 2 7 o n® ¢ - ‘ .
: .:.‘,.,% e et 87 2 a.,wk.'. % 3: -ﬁl.ep;co; . a‘,.:'.”
S =150 » I’ = ot . 3% gm0y
e ° '.g. ..\.. ."“.”1.";‘.‘1‘. £ P ALY
or . .. * e e e L] <& LI ey L]
0 = 100 . . o'® 8~
E ™ ] 0 30
[] . .E;
2 50 w
m 10
0 0
0 50 100 150 200 ] 50 100 150 200
Sweetpotato germplasm Sweetpotato germplasm
(g) 0.8
07 . . o
B o5 . ® . °a %e 8p 20 20 0
H 7} = o N L L)
-3"_?.:9‘- 0.4 .‘.%p o'. \'.‘a‘ - '°°"$§
= e .
o9 .
E E 0.3
ne g,
0.1
0.0
0 50 100 150 200

Sweetpotato germplasm

Fig. 4. Pasting properties of starch of 181 sweetpotato germplasms. Pating temperature (a), Peak (b), and trough (c), Breakdown
(d), Final (e), Setback (f) and Stavility ratio (g).



Table 2. Top 20 of 181 sweetpotato germplasms, as ranked by total polyphenol content in tubers.
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IT. no Name Content (ug/g) IT. no Name Content (ug/g)
232197 CIP VI-18 858.3197.2 a 232237 Kainday 464.0+44.1 d
232177 Suwonl17 780.4+74.0 a 232069 Nonglim?7 458.5442.1 d
232221 Trivandrum?2 631.2+37.5 b 232164 ITS-1225 458.2+15.4 de
232186 Mokpoll 577.6+59.4 be 232225 Jejujaelae 442.7+61.6 de
232178 Suwonl19 560.7+£8.2 ¢ 232106 Perican Processor 441.9+£28.7 de
232213 W154 547.3+63.7 ¢ 232025 Sugye8 441.3+£83.3 de
232105 Nugget 542.4+5.0 ¢ 232137 BNAS-Red 437.3+8.7 e

232027 Sugyel0 493.9+15.8 d 232077 Nonglim22 427.8+£28.7 e
232182 Mokpo7 477.1+47.6 d 232199 Pillib 1 422.34+47.7 €
232174 Mokpo5 465.4+60.8 d 232047 Sugye56 419.2456.5 €

*Values(Mean+SD) with different letters in the same column are significantly different (p < 0.05).

Table 3. Top 20 of 181 sweetpotato germplasms, as ranked by DPPH radical scavenging activity in tubers.

IT. no Name EDA (%) IT. no Name EDA (%)
232177 Suwonl17 89.840.2 a 232221 Trivandrum?2 86.8+0.5 b
232178 Suwonl119 89.840.4 a 232164 ITS-1225 86.840.3 b
232237 Kainday 89.4+0.5 a 232187 Mokpol2 86.6+0.6 b
232027 Sugyel0 89.4+3.2 a 232174 Mokpo5 86.4+0.9 b
232186 Mokpoll 89.3£2.2 a 232047 Sugye56 86.4+1.1 b
232199 Pillib1 89.1£0.6 a 232225 Jejujaelae 86.3+0.7 b
232188 Mokpol3 88.2+0.9 a 232045 Sugye54 86.1+1.0 b
232054 Sugye65 87.9+0.8 ab 232069 Nonglim?7 86.0+0.5 b
232197 CIP VI-18 87.6+£0.9 ab 232049 Sugye58 85.9+2.0 b
232137 BNAS-Red 87.5+1.2 ab 232112 Sugye92 85.8¢1.6 b

"EDA: electron donating ability
*Values (Mean + SD) with different

DPPH radical scavenging

letters in the same column are significantly different (p < 0.05).

y=48.617In{x) - 212.1
RE=0.8013

Total polyphenol content{pg/z)

Fig. 5. Correlation between total polyphenol content and DPPH radical scavenging activity among 181 sweetpotato germplasms.
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sweetpotato germplasms.

Table 4. Top 20 of 181 sweetpotato germplasms, as ranked by soluble solids content in tubers.

IT. no Name Content (ug/g) IT. no Name Content (ug/g)
232225 Jejujaelae 33.3+£0.8 a 232158 SIS 4265 28.0+1.8 be
232069 Nonglim?7 30.2£0.6 b 232049 Sugye58 27.8+0.6 be
232210 Suwon125 30.2+0.6 b 232016 Cheonlib 27.5+1.8 be
232191 Suwon122 30.0+0.5 b 232101 Gem 27.5£2.2 be
232212 Suwon127 29.3£1.6 be 232176 Jersey Orange 27.5+13 ¢
232229 Su 93 29.0£2.6 be 232211 Suwon126 27.5+1.3 ¢
232010 Wonssi 28.7£0.3 bc 232228 Danpung-2 27.3+1.0 ¢
232205 Guju96 28.7£1.8 be 232179 Huinsun 27.2+1.0 ¢
232066 Nonglim2 28.3£1.8 be 232006 Suwon 118 27.0£2.0 ¢
232138 All Gold 28.2+1.8 be 232097 Daenong48 27.0+1.5 ¢

"Values (Mean + SD) with different letters in the same column are significantly different (p < 0.05).
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Table 5. Top 20 of 181 sweetpotato germplasms, as ranked by starch content in tubers.

IT. no Name Content (ug/g) IT. no Name Content (ug/g)
232006 Suwon 118 20.7£0.3 a 232191 Suwon122 17.0+£2.2 be
232228 Danpung-2 20.0£1.5 ab 232233 Satsumahikari 16.6£0.6 ¢
232011 Hogugjeo 19.4£1.1 ab 232168 Suwonl15 16.5£1.0 ¢
232066 Nonglim2 18.6+£0.7 b 232162 SIS 5620 16.3+0.9 ¢
232211 Suwon126 18.1+0.6 bc 232072 Nonglim15 16.3£0.1 ¢
232176 Jersey Orange 17.84£2.0 be 232119 China33 15.9+0.8 ¢
232212 Suwon127 17.7£1.5 be 232151 Daenong57 15.9£1.0 ¢
232010 Wonssi 17.6£1.2 be 232018 Yusim 15.7£1.5 ¢
232069 Nonglim7 17.5£1.4 be 232158 SIS 4265 15.2+1.5 ¢
232232 Shirosatsuma 17.5£1.6 be 232159 SIS 4333 15.1+0.8 ¢

*Values (Mean + SD) with different letters in the same column are significantly different (p < 0.05).
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Fig. 7. Correlation between soluble solids content and starch content (a), between water content and starch content (b), and
between water content and soluble solids content (c¢) of 181 sweetpotato germplasms.
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