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Abstract

This study investigated the antioxidant characteristics of sweet potato according to different plant parts and drying methods. The
sweet potato plant parts were divided into root tubers, stems, stalks, leaves, and tips, and the drying methods were freeze-drying
and hot air drying. Total polyphenol and flavonoid contents and radical scavenging activity of the sweet potato plant parts were
significantly different depending on the plant parts and drying methods. The total polyphenol content of freeze-dried sweet potato
leaves and tips were 52.76 and 46.19 mg chlorogenic acid equivalents/g sample, and the total flavonoid contents were 222.47 and
214.12 mg quercetin equivalents/g sample, respectively, and decreased with hot air drying. DPPH radical scavenging activity was
higher in freeze-drying than hot air drying and was significantly different depending on the plant parts. The ABTS radical scavenging
activity of freeze-dried sweet potato leaves and tips were 43.48 and 44.68 mg Trolox equivalents/g sample, respectively, and decreased
with hot air drying. Therefore, additional studies on the functionality of using by-products from sweet potato cultivation are needed.
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FOHipomoea batatas (L.) Lam. = 254, U & A} (Shen 5 2018), FH ¥4 (Hermes 5 2013), FALSHEA
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o2 &HA 9thHou S 2019; Kim S 2019), Tup= = 0} ol E7]= 7 7P*4%(Islam S 2006), T2HGo N 2015)
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o] Qlth(Lee 5 2022). Y3} AAZ H-go g MitH Ji4E
E29] EX|Z(Ipomoea batatas (L.) Lam. cv. Tongchaeru)+=
° %@z}%amszsmﬂ MI2011-31-09(IT334865)
A F35olth. A} YAF FEAo}
5 71%*31"5: | %1‘%5 AL AR AAA AH7 s F
2190 F5o2 AT A3 AT AH,
7~} 12 Hu, 345 552 dAFol= FH UG
mg/100 g), HEF}IEE(83 mgl100 g), AEACFI(180.2
mg/100 g), H]E C(15 9 mg/100 g)S tFF 39517 9o,
URR $FE =2 EZZo|tk(Lee 5 2022).
B Aot R SARAEE HAHE 2t
Z719) 9, A= =0 FaA =AS 95 EF= Zx9]
AapRol ek FAKEAE ARl HEE A7) 5o

B8 AT NZARE BEIHIA SHc

N o T
i lo
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ME 2 e
1. AEM=
2 Aol ARERE A1k A F(cv. Tongchaeru) 52
2 20229 AepaE FobE 2419 P AlFaeh Hiol e
NYRAZIEATLA AFZAHQE 34° 5N, AE 126° 27E)
oA BArE AL ARSI 1Ol 49 5Y w}Esto]
d T HE AHcIon, 59 3040 AHAAHE 70720
em& 5Fo] 4FAISFRI T A 9] H] 5= N-P,0s-K,0 5.5-6.3-
15.6 kg/10a3} E]H] 1,000 kg/10aS AlH]5tgIch 48 A=
o] A& 44 3 12020 9¥ 30L0] A=A HAAE 5
3+ & 3 (root tuber), Z7](stem), AAF(stalk), A(leaf), T
2 (tip; Zoj|A] sult)hoz BEEsto] AlLslyich Al=e] Ax
2T 3 A9 &84S g o &

g - sty - FFAEGIHLA

ZAZH S AFESITHLE 5 2012; Yu 5 2020). 5AAR
£ B ZZAZX7](FDTA-5050, Operon, Gimpo, Korea)Z 7d_1_’5]-
P FEAZRE HAFEAZR7]|(JW-500ED, Jinwoo Electronics

Co., Ltd., Hwaseong, Korea)S ©]-&35}9 40, 50, 60 & 80 C=E
A7 ARFIGOH, AT T U Table /S 2L
=72 7](MA-100, Sartorius, Sartorius Lab Instruments GmbH &
Co., Goettingen, Germany)Z =745}t A2 $ESIEFS
AAHoZ =AARS} 1208 IEAXRI A|FA G
S Belon], ¥ANRE Yot Beeld o e U

- =
S Bt B &4 AdE dsd4E89 S5
radical &AGGS SAsto] FEATE A Ysty IFF

(equivalents) @ = F 3 B/ AtsIATh AxH AlEe
Micro Hammer-Cutter Mill(Cullati MFC grinder CZ 13, Culatti
AG, Zurich, Switzerland)S ©]-85}0] 80 mesh® H4fo}o] 4T
BRI AFstHs E48 Aluz ARSI

2. & Efjils ¥ E2Ex0|E & 'E‘ﬁ'u'
Az g a1t AEA Fepd %Eqﬂ]%‘é‘ 9 F
gHH ol & QFgE BASH] Q3 5% &
£ Fslo] 80% ol (Dacjung Chemical & etals, Siheung,
Korea)& Y1l homogenizer(HG-15A, Daihan Scientific Co.,
Ltd., Wonju, Korea)2 ASIA|Z] & AF-20f 4 2447} 5<t
23] AB3Z(Wise-Cube WIS-RLO10, Daihan Scientific Co.,
Ltd)?F Th= 4T, 1,500<go Al 1087 A4-22](Sorvall ST-40R,
Thermo Fisher Scientific)s}1! A5 N2 Zﬂ‘c‘T}Oﬂ -20C Y51
of npsEA BAE AR gt 2220 gt &
E¥E ¥ EEolE IF2 Kim 5(2018)2] {IHo®
A5 & E¥E T2 55 50 ulof| 2% sodium
carbonate(Na,COs; Sigma-Aldrich) -89 1 mLE 7}$F & 38E7¢

OII

Table 1. Moisture contents of sweet potato according to different plant parts and drying methods

Drying methods (g/100 g sample)

Plant parts Hot-air drying
Freeze-drying
40C 50T 60T 80°C
Root tuber 0.38+0.01° 3.32+0.054Y 1.17+0.01% 1.14+0.07°® 0.57+0.04%
Stem 1.01+0.08P 4.16+0.10°* 1.47+0.10°® 1.2140.06™ 1.2540.09°C
Stalk 1.25+0.10° 2.12+0.03% 2.16+0.09" 1.56+0.07°8 0.96+0.02°°
Leaf 0.19+0.00° 6.310.06" 2.44+0.08® 1.96+0.02°¢ 1.16+0.02°°
Tip 2.13+0.12°¢ 4.06+£0.09** 2.600.04° 1.510.04F 1.89+0.03*°

D" All values are expressed as the mean+S.D. of triplicate determinations. Means with different letters within a column (** row, plant parts

A-E

or °7 column, drying methods) are significantly different at p<0.05 by a Duncan’s multiple range test.
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HFX)5}] 50% Folin-Ciocalteu reagent(Sigma-Aldrich) 50 pLS
7Fskaltt. 302 &, RHEHO] S35 S 735 nmoll A 57
o} al, =2 chlorogenic acid(Sigma-AldrichyS AR
of HFAZ 2ot on, Alm g 59 mg chlorogenic acid
equivalents(CAE, dry basis)® WENH QT & ETtHo|=
e &5 250 ulofl SH5 1 mLe} 5% sodium nitrite
(NaNOy; Sigma-Aldrich) 75 pLE 7]t o2, 582 & 10%
aluminum chloride hexahydrate(AlCl; + 6H,O; Sigma-Aldrich)
150 uLE 75Fo] 65 "WFA|5lal, 1 N sodium hydroxide(NaOH;
Sigma-Aldrich) 500 pLE Z7}8f 113& & w299 534 7t
< 510 nmof|A =A31ct ER2EAQl quercetin(Sigma-
AldrichyE AR&-sto] HgAE ZHdstalon, A8 ¢ 59 ug
quercetin equivalents(QE, dry basis)Z WEFH AT}

3. Radical &7{&N =3

Azl g ATk AlEA B9 radical £2ABHLE
DPPH(1,1-diphenyl-2-picrylhydrazyl, Sigma-Aldrich) ™ ABTS
(2,2'-azino-bis-3-ethylbenzo-thiazoline-6-sulfonic acid, Sigma-Aldrich)
radical AAEAS =43} HKim 5 2018). DPPH radical
AAL/L 02 mM DPPH 89(99.9% ofgt-&o] &3f) 0.8
mLo] A& 0.2 mLE FH7FeE & 520 nmof| A 302 & FF
T FAXE 401 oM, trolox(Sigma-Aldrich) 2 A4S
ZrAslo] A& g d mg trolox equivalent antioxidant capacity
(TE, dry basis)® HEASFFCE ABTS radical AATAHLS
ABTS 7.4 mM3} potassium persulphate(Sigma-Aldrich) 2.6 mM
2 5% B Gl WAsto] ABTS Fol 22 FHA F
08 735 nmoJ A FFE ghol 14~1.57} HE=F ofehS
2 345t0] L8 3Lt 51495 ABTS £ 1 mLo] £
50 1LE 7Fste] FHEY] WHSHE A5 308 ol ZAsH9]
o, trolox(Sigma-Aldrich)2 A4S ZAsto] AR g
mg trolox equivalent antioxidant capacity(TE, dry basis)= ¥ &
sheit.

4. SHEN
= "ol = 33] ¥HE 345l oY, HaEEHALRE A
A5ttt ESE HojA Ayt BA 2 ] #(Statistical Analysis
System; version 9.4, SAS Institute, Cary, NC, USA)& ©]-8-5}¢]
55 97 A (Duncan’s multiple range test)}= A A5} 0.0, Z}
HAYE 7] FHBAE 246 THWoo 5 2021).

EEi = n kS,

AT 2 D70 AR ROl SIS Bt
q A

1
AlEA AEd9E 79 w4 3HEE-2 phenolic hydroxyl

0C)lA AZE ARONA A ehgch BRI 270t
3 Qof 4

or

52.76+0.68 mg CAF/g sampleZ 71 =2 TS LeRQlo

, 4o A 46.1940.71 mg CAE/g sample2 =2 3}k
wolth 187 SAARS QAR 27E 27 1067
0.42 2 12.89+0.48 mg CAE/g sampleC| 1 O™, ¥ 2.04+
0.05 mg CAE/g sampleZ 7} @it IEAZ9 2L 40T
oA AZ3 Y3t ELoA 2+ 36.73+0.55 L 42.55+ 0.33
mg CAE/g sample® |12 &2 g2 B o, JAFe}
271 9159l Zol7h QST T2o] 1.76:0.09 mg CABlg
samplei? 74 itk @8A% L7k SRl vt 5 &
iz g WA YR HAash= A¥FS HoH, 50T
oA B ALt F9l9 T EuE ol RA UE
TH(1.7240.06~8.31+0.05 mg CAE/g sample). TS, 11-2(807C)2.
2 AEAZT AR AP HAAHOE 2.86+0.03~17.38+
0.41 mg CAF/g sampleZ 97t 715 A4S Bk 12
o Az ARoA & Bus Tgo] O Sk A
< GAY oA 1ute] A ELZRE ASstAY 1t
=o] Hs4 RMES] &&0] F7i6taL HeR EdAY &+
8o 7]121gt A C 72 AZ+E th(Huang 5 2006; Kim 5 2019).
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Fig. 1. Total polyphenol contents of sweet potato
according to different plant parts and drying methods. " All
values are expressed as the meantS.D. of triplicate
determinations. Means with different letters within a column
(** plant parts or “*
different at p<0.05 by a Duncan’s multiple range test.

drying methods) are significantly
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slekule} Algu] B3] A7 L vheid Beo] el
B S Hue AN SEAES 15mkH £ & &
s TFE 16.1~23.5 mg gallic acid equivalents/gO 2 1 31
St (Park 5 2014). E3F, AAFZRE 1 emE FAFIL
20 9] AAEE S85lo] FAAZ T & BejuE
S 2%t Ay vt ZEHEF 30.7~744 mg CAE/gZ Kl
ST (Yu 5 2020), 9kgko] Xjol & Moz AL AudE
O 714, &k, 35T & AHigEel 711t Ao m Helh
Az e 17k AEA 7oE F EFvE e
Table 29} Zo] & ZTfELo]E $EHR=0.9655), DPPH
radical(R=0.7081) 2 ABTS radical(R=0.9717) 2 A&7} =2
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AEA Hd F St Lo|t IFS 5AAXRT YA
222.47+3.31 mg QF/g sample®Z 7} =& $HFS YERY QL
Lo A E 214.1242.22 mg QF/g sampleE =2 TS H Q]
o, 7L 455£0.09 mg QF/g sampleE 7}4 Wokth 4%
Az9] Z$- 40CoA AR A3t EolA ZH2F 12813+
1.17 ¥ 188.52+1.46 mg QF/g sampleZ H|1 & =2 kS
Helrh 954% 227t S71] wet & STt olE o
T2 Y2 AlQlstal G4 5] Hhoks AdE HoH, 80T
oA FEAZRZE AFOJA 1.46+0.62~37.54+0.71 mg QE/g
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Fig. 2. Total flavonoid contents of sweet potato according
to different plant parts and drying methods. " All values are
expressed as the meantS.D. of triplicate determinations.
Means with different letters within a column (*° plant parts
or ** drying methods) are significantly different at p<0.05
by a Duncan’s multiple range test.

sample®] W= UEFHTh 1170t F5E AGHE 20 emE
Sogstel SA1% ¥ 3 SRS UL 4T

99.4-427.0 mg QE/g2 H.TSFE =6 (Yu S 2020), Ok
ol A= #2] 9), AuE Sol oI5t Ao zkect
Azupgo] B2 n7or 454 298 F Sehuiols 3
ZF2 Table 22} Z+o| DPPH radical(R=0.6773) 2 ABTS radical
(R=0.9804) AL T} =2 AT (p<0.001yZ Hol= AL
2 AR Al R HE SES A
/o] &2 A& HIHUEH(Woo T 2021), 53] H=
4 sgrge) Txo uet AT FEd 5 ke A
AL 2= Aoz I A QkMiddleton & Kandaswami
1994 1AL E7], 2, YA 5 AARE 4ELR S0
2 8o HoiME 5EAR T A9 E3Ax IS
o|gsto] AgE HAFsk= Ao| FHT A= wrtdn

2. Azxerof w2 I70f AlEA| 52| radical A&

AU 7 2EEC) PUNLHL 4B A5} A9}
A W &4 radicalo]] o]t =3} A9 A7} Qlo] Axat
L3 qshe 98-S SHhKim 5 2001; Kim 5 2018).
FAIBH R O3t HAFoI5-S ZY5Hs DPPH radical 4
A/ (Moreno 5 2000002 FAHF 1190}t FF FEE
of 942 243 A3} Fig. 33 o by L 4EA 2
AR 7942 Zo|& Hol= A& YEFHTHp<0.05). A
ZHHo| W& S5 F52] DPPH radical 24842 52
AZe} 2 AFARM@0C)NA =2 B2 Hol= 2o =
ettt BAR nwoh 2% 484 26l DPPH
radical AZAEAL FTZEAZRS £7](6.94+0.01 mg TE/g
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Fig. 3. DPPH radical scavenging activity of sweet potato
according to different plant parts and drying methods. " All
values are expressed as the mean+S.D. of triplicate deter-
minations. Means with different letters within a column (*°
plant parts or ** drying methods) are significantly different
at p<0.05 by a Duncan’s multiple range test.
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sample), QWAFF(6.07+£0.05 mg TE/g sample), 4(6.30+£0.01 mg
TE/g sample), T<=(6.83+0.02 mg TE/g sample)of| A =& &4
2 nglon I Be YL Holk Aoz Uehgrh
I AZY HFF 40CoAA AZXSE £7](6.96+0.02 mg TE/g
sample), WAFE(5.92+0.08 mg TE/g sample), 4(6.37+0.01 mg
TE/g sample), E<>(6.72+0.01 mg TE/g sample)S] &A4jo] 52
A%} fAT e YeRiRT. 2EAZ L7 S7104
E(50~60C) DPPH radical 2~A&A2 TFAdl= [FS HY
I DLE00E AR B9 BeA R FUlAE
g, ol L& x| whet TFuke] Al 220 st 9wt
A% 4 R0 83 7w 7% Aow AZEd
(Huang 5 2006; Kim 5 2019). Park 5(2014)2 5}QF0| 2} 4]
g 220 B4 15 6~10 D 11~150tH 2 LES}o]
DPPH radical 271892 2748 A7} A9] vjr] Q52 =&
B/4E HRAYal SN Lee 5(2007)> 171 E9]
DPPH radical &~A&/do] I|THTh =rhil B =d] o]
= Hsd IgET Aol EohaL skt
ABTS radical®] FF=7t FitebdEol 23 JAlH= &
4 229k ABTS radical 2784 (Kim 5 2009) 0.2 S
£ 170 B 2580 B4 24T 23 Fig 49} 2o|
Az D A2A 29U A0l Hol Hol Ao
2 Uehiehpe005). BAF L70 B39 AEA 29
ABTS radical £2A84H2 T2 A oA 44
43.48+0.58 I 44.68+0.66 mg TE/g sample= =2 TS H Y
o, oA 7 Wednh EFAE] AFF- 40TCoA HAx
3t Y3} TLoA ZHz 30.89+0.59 L 42.00+0.74 mg TE/g
sampleZ B3] £ AL Hon AFAX 227t 5
7¥gtoll w2t ABTS radical 248/ A2 02 HAadh=
A Bk

Yu 52020y I70F FFE E¢2 £ ABTS radical
27T S UERE 2107 BT5H9L, Li 520121 17
o} 29 oy} £7]|9] ABTS radical AAEAo| 22} 30.72~
58.75 2 8.02~14.95 mg ascorbic acid equivalent/gC. 2 X 315}

2]
=

331
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Fig. 4. ABTS radical scavenging activity of sweet potato
according to different plant parts and drying methods. " All
values are expressed as the meantS.D. of triplicate
determinations. Means with different letters within a column
(*° plant parts or ** drying methods) are significantly

different at p<0.05 by a Duncan’s multiple range test.

A=, L FE, AR QFH F9, A ol s
OFZFe] Apol7} Q= A o' AZE T AxHol e
ot AEA| E9E ABTS radical £AZ/J-2 Table 29} 7]
DPPH radical(R=0.7617) &A&/d7} =2 AT (p<0.001)
Hol= A0 R ZAE QI oo AuE ST K 1+

diE sdAER W7 Ee ko] £719 o, dA
59 &84 23E 93l 5T =9 XA
o FARtEAS FAR
9 ZetH wo|E &k} radical AAEA

Table 2. Correlation coefficients among total polyphenol and flavonoid contents, DPPH and ABTS radical scavenging

activities of sweet potato according to different plant parts and drying methods

Factor Total polyphenol Total flavonoid DPPH radical ABTS radical
Total polyphenol 1.0000 0.9655™ 0.7081"" 09717
Total flavonoid - 1.0000 0.6773" 0.9804™"

DPPH radical - - 1.0000 0.7617"
ABTS radical - - - 1.0000

Significant at ~p<0.001.
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2T A4 BEE f9HQl Aol& Holz Zo=w
et 52423 AT 140 559 A3 E59 F
ZoHE 3RS 747 52.76+0.68 L 46.19+0.71 mg CAF/g
sample= 90, 40 CoflA] BJFAXT AFE 742} 36.73+
0.55 2 42.55+0.33 mg CAFE/g sample=Z H| 12 =2 3lekS

iz =2
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