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Abstract

Purple sweet potato (PSP, Ipomoea batatas) has various biological effects including antidiabetic, anti-inflammatory,
and antioxidant activities. In this study, the antioxidant activity of PSP after roasting were compared using DPPH,
ABTS, and FRAP assays. In addition, the total phenolics and flavonoid contents, Maillard reaction products, and
phenolic acid contents were measured to identify the factors that changed PSP's antioxidant activity due to roasting.
The roasted PSP exhibited significantly higher antioxidant activity than unroasted PSP. In particular, the PSP roasted
at 200°C for 10 min showed the highest antioxidant activity among all the PSPs that were roasted under different
conditions. The total phenolic and flavonoid contents, Maillard reaction products and phenolic acid contents markedly
increased, comresponding to the general increase in antioxidant activities after roasting. These results suggest that
roasted PSP extracts are potential source of natural antioxidants that may be used in certain food applications.
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vortex 2 T ASA| 713 A0 A 308 WA & FFF T
Al (Spectronic 2D, Thermo Electron Co, Marietta, OH, USA)
£ o] &3ty 525 oA FHEE SHIATE 24 U=
T AP A7 thale olghe-S 02 mLE FH3le] AFEA
o, DPPH #HZd AAEHL A9t 24 vz
FAEE T8l MEE(%)E ST

ABTs 2fE|Z &7y

7 mM ABTs £ 3} 245 mM potassium persulfate= 1
D L(vv)E A3, A2 AT oA 12~16A17HS BES
XA ABTs ZHHZHABTs' )2 AAAIZTE ABTs= 732 nm
oA FEE7} 0740027} HEE A EHEE 545t ALE
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Ferric Reducing Antioxidant Power (FRAP)
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388 =43tk 300 mM sodium acetate buffer(pH 3.6)
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&3tsle] 37Col A 1587 ¥H-8-A1AH FRAP Al 4138}
AT FRAP Al¢F 15 mLE F25 50 uLoll E§ste] 41,
37°CAA 1583t ¥ES-A] 713 333 = 7 (Spectronic 2D)E
AHE-3H 593 nmoll A FFEE SSATE o4 U=
AL A7 el oleke 50 LS F3le] st om,
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Fig. 1. Effect of the roasting on DPPH radical scavenging activities.
Effect of roasting PSP at 160, 180, and 200C for 10 min (A) and
at 200T for 5, 10, and 15 min (B).

Bars indicate the meantSD of the three replication (n=3). Different superscripts indicate
significant difference among groups at p<0.05.
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Zto| mE DPPH Uz 4S5 A9E A3 107 A
Al 71 =4 et B5 50 pgmlLoll A 200T 5% A2
£ 61.05% oo, 200 158 A#)E 63.13% ©|Ath
(Fig. 1B).

ABTs &)z 2484S 543 27 DPPH &tz &
AT FARH A s5rt agel mEr 42 1A
SFaL 200T 102 A2 A 7HE 2 24 Yeh ot
(Fig. 2). ABTs &tz &2AEAAL H5 2271 718
we} frojd oz dio] Tt 5 10 ng/mLoi A
200°C 10% ¥ 28] A] 65.19%% ABTS 2|zt A2AE4
& 7 =g Y87 41.88% 2 7 wkek 3 160T
1052 47.48% )02, 180°C 1052 52.81% = LFEISITH
(Fig. 2A). & 52 200CE 183k 23 A7t w2
ABTs 2ttZ &4 9A] DPPH itz &2AZA 7 56t
Al 108 A2 Al 7 =4 YElSthFig. 2B).
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Fig. 2. Effect of the roasting on ABTs radical scavenging activities.
Effect of roasting PSP at 160, 180, and 200°C for 10 min (A) and
at 200C for 5, 10, and 15 min (B). Bars indicate the mean+SD
of the three replication (2=3).

Different superscripts indicate significant difference among groups at p<0.05.

FRAP 232 colored ferrous TPTZ -3 ol 2]3 ferric
iono] ferrousZ F¥EojA &= HH S FAFOZH A5
o] gitslels S48t WHOZ e pHollA 3HdA|
o o&] Fe’-TPTZ E-3HA7} Fe™'-TPTZL.& 5= Y
o 71Z&ate] thFE9] ASHAI7E S ES 7R AL itk
el Zbete] ke oj Wy olth(1,32). A=} #5 A
g AlE FEE9 FRAP @48 A9 E A7 Fig. 33

2ot £ 250 1E FRAP St &AAEAEL B A
g 257t SUHESFE FYF R &Ado] ST,
FE 100 pg/mLoll A 200C 1058 -5 ]9 7§ 14502
2 gL /Mg 93 1 thSoE 180T 108 A7t
1.038 2 160T 10 287} 0.868, Y &7} 0.7345 22}
UEFATHFig. 3A). #5 AIRHEE 200C LA)o] w&
FRAP 8745 Ao A7} 102 A Al 7P =4 Jehste
), &% 100 pg/mLolA 200T 5% A= 1,297 o3
200C 15% 28)E 1.348 ©]|UTH(Fig. 3B).
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Fig. 3. Effect of the roasting on FRAP assays. Effect of roasting
PSP at 160, 180, and 200°C for 10 min (A) and at 200C for 5,
10, and 15 min (B). Bars indicate the mean+SD of the three
replication (z=3).

Different superscripts indicate significant difference among groups at p<0.05.
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Aol A 8FAT.

S2Xelo 2|8t & phenolics 3 flavonoids &zt
Polyphenol’d 3}3tE-2 2]E2] otk E A Ul
oA Tk el S Uehlie Zog dAHA Hd
EEZREH P03} 84S FEstEE A7t ol 2okl
o] Fo] AL UTKI- 3).
Aol A% P89k B xl® A1 1u) 80%
01] & $289] % phenolics 32 Fg. 49} 29k 25
7]_ __7].&/\& % phenolics g Fol¥o g Zrlst
04 200C 10% 25 2187} 6.99+0.37 mg GAF/g dw.0.&
71 o] Erom, theo @ 180°C 108 AEr}
6.21+0.16 mg GAFE/g d.w., 160C 10% *2]7} 5.81+0.45
mg GAE/g d.w., 987} 4914027 mg GAF/g dw.2 YE:
THFig. 4A). & 252 20002 1A8a B3 A7t
W& F phenolics o= A& A3 107 A A 7
= VRt 31 200C 5% A2)E 6491024 mg GAFE/g

dw. °o]21em, 200T 15% *2]& 6.58+0.11 mg GAE/g
d.w. ©|3{THFig. 4B).
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Fig. 4. Effect of the roasting on total phenolic contents. Effect of
roasting PSP at 160, 180, and 200C for 10 min (A) and at 200
for 5, 10, and 15 min (B). Bars indicate the mean+SD of the three
replication (7=3).

Different superscripts indicate significant difference among groups at p<0.05.

Hwang 5(9)2 €42] 1] = polyphenol -2 F-*12]
A] 023 mg/gol AT G2 2710 w2} 0.62 mg/goll 4]
334 mgf/g©. 2 Z7}5ATHT HE.on, Kim S(5)2

57HA] #AF(EE, A, ErtE, 39 @ FEhe] F
polyphenol $H&-e 5 HA|FolA AT =7} S
o we} F7ksklem, el B9 FA 2ol A 040 mg/g
oA 150C 2] A 2.80 mg/g 2 Z71519ch 3, &F(1)
9 AT 1S Lol F5AY s w EAlE ARE

o] IVETE F polyphenol ol STk ATE PlF
o] & w GAzjel wE = polyphenol o] F7h= Tid
3 AgE 318219 polyphenol 3}3HE-o] Fxljdl] <)
o] phenolics 3}3+=2] Ad o] 3] E= A 22 phenolics
shgt=o] AAE Ao g FZHJU 200C 158 #2 Al
% phenolic Fgo] 74 AL g3l 9|t oz F4H]
At

% flavonoids I3 9 A] & phenolics T3} & L3}
B 257 S7H w}a‘r FojHo = ko] Skt
(Fig. 5). 200C 102 ¥ *2] A] 0.57+0.12 mg RE/g dw.&
71 gHeFol Eka Y77} 0444001 mg REg dw.2 71
wotth 39 160TC 1022 0.48+0.09 mg RE/g d.w. ©]S
™, 180°C 10%-2 0.53+0.03 mg RE/g d.w.E e} TH(Fig.
5A). ¥5 25 E 200C= AL Fg ATt WE F
flavonoid ¢+ HA] & phenohcs Shakyl S ASHA 1052
Al Al 7P =4 vtk 3 200T 5% A=
0.54£0.12 mg GAE/g d.w. ©]12H, 200T 158 xg&
0.55+0.01 mg GAE/g d.w. °]3lTHFig. 5B).

A o7
E e
< 06
= c
i b
x 05 a
o
E T
2 04
f=
2z
[=
2 o3
=
o
S o2
=
=
=
s 01
)

1]

Unroasted 160°C 180°C 200°C

B o7
E]
5 06 g d
o
oy
o
z s 5
E T
2 04
f=
2
=4
2 03
=
2
T 0.2
=
s,
=
T 01
)

o

Unroasted 5 min 10 min 15 min

Fig. 5. Effect of the roasting on total flavonoid contents. Effect of
roasting PSP at 160, 180, and 200C for 10 min (A) and at 200'C
for §, 10, and 15 min (B). Bars indicate the mean+SD of the three
replication (z=3).

Different superscripts indicate significant difference among groups at p<0.05.
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=

E5xdo| e v g4z dre] Wals =43 2y
Table 13} 23Ut 270 ZHEE He 259 A7
AAAFE FoF o2 FUlehe BEFS BAh ol
A= Hong 5(31) ¥ Kim 5(12)% XA 2 74 Fol
et HaoA Be v F Aol wslel dA|sh=
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Table 1. Effect of the roasting on non-enzymatic browning
degrees

Roasted PSP ) . Absorbance at 420 nm”
. Time (min) - -
Temperature (C) Optical density

Unroasted 0.627+0.03"
160 10 0.865£0.02°

180 10 1.244%0.05°

200 10 1.648£0.05°

200 5 1.235+0.02°

200 10 1.648+0.03°

200 15 1.82140.04'

DValues indicate the mean SD of the three replications (n=3). Different supersctipts
indicate significant difference among groups at p<0.03.

HEE Be A A7) S71E43 37183t 2 A
A9} FAFE AHE-S Nicoli 5(32), Del Castillo 5(33)
2 Kim 5(12)°] B3ttt o]52] At w2, 2
Aol FAA AN FAE BHEZ] diksl FAo)
7V Eom, o] Foe w2 ke &S A §5HEo]
AasAY Fatksl o] e YR ABE = A
2 FAE £ AolA] A ae) 2 A2 Al 200C
o] A 1021t A Z=Ho] FUGAZ AT

S22l phytochemicals &2

Phytochemical 5 2] &°] dg] £X 5o o, o5
< TS Ay &40 2 Qs Be #AlY tiido] Har

ATHD).

AR aTEE A% 5ok Fe A aTeke] 80% e
FZEZ 5 H phytochemicals 4> HPLC-DADE ©]-&
3R 9 F9] phytochemicals EH#-2 Table 29} 234t}
A nfrL AZ AR E caffeic acid”} 572.94+3.89
mg/kg dw.2 7PF @] 5o 9len, 1 gso2s
vanillic acid”} 225.16+3.22 mg/kg d.w., protocatechunic acid
7} 180.73+2.64 mg/kg d.w., chlorogenic acid”} 81.41+0.45
mg/kg d.w., phydroxylbenzoic acid”} 70.21+0.47 mg/kg
d.w., p-coumaric acid”} 20.06£0.23 mg/kg d.w. % sinapic
acid”} 18.1740.12 mg/kg d.w. ©]3lth $HH phydroxylbenzoic,
vanillic, caffeic, chlorogenic, p-coumaric % sinapic acids©
28 257 FUMEE A9 oY, protocatechunic
acid= 5718153tk &3] gallic®} ferulic acidse &+ A2
o 93] FA3) Z7tetPoH, gallic acidE & LE¢}
ARl Hlglato] o] Sretih &tal Aol 7H
E2 200ClA 103831 F5 22] A2 arytnte] 74 gallic
acid7} 1004.62+2.64 mg/kg dw.2 7}& &ako] =gk
caffeic acid”} 528.75+3.57 mg/kg d.w., protocatechunic acid
7} 296.75+4.11 mg/kg d.w., phydroxylbenzoic acid”}
87.21+1.40 mg/kg d.w., vanillic acid”} 63.45+1.85 mg/kg
d.w., ferulic acid”} 54.90+1.16 mg/kg d.w., chlorogenic acid
7} 32.95+1.28 mg/kg d.w., p-coumaric acid”} 24.74+0.13
mg/kg d.w. 2 sinapic acid”} 13.36+0.16 mg/kg d.w. ]tk

ABAE GAYG A ABA) AL T
B 3L ester AF 22 A] o] Fo]x A3 polyphenol A
o] #Elge® ARHTHL6,12). AMarrie] F
phenolics 59| & =7l S Ao g {43
phenolics H+32] S71oll 23k Ao7 F=H, o]z <
3 st B4 A S Ao Z AAH AT Lee 5(18)
& A tute)] dhf-E FQ phenolicsE #43 Ay}
chlorogenic, gentisic & caffeic acids2}al H.1138}$ T} SHH
oj-ell Sl thet i A2l A7l olshd 7H8-35}
# ferulic acid®} & F1bs} S0 STHEHAT T3 A
7H&-3h= 180 Col ol MWt dojdtia B dtglom,
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Table 2. Distributions of phytochemical contents of unroasted and roasted PSP
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Roasted PSP Time Phytochemical contents (mgrkg d.w.)”
Tem(gecrz)iture (min) Gallic Prf)}:ﬁrc]?éec P gﬁg’gl Vanillic Caffeic Chlorogenic ~ p-Coumaric Sinapic Ferulic
Unroasted tr” 180.7312.64"  7021:047  225.16:322" 57294389 8141045  2006:023°  18.17:0.12° r

160 10 3532:016" 22325:399"  7636:056' 14783264 54904:355  67.99:038°  2443:0.14°  1445:009"  49.86:0.20°
180 10 22929:143" 23163£185"  86.13:044°  9401:201° 52301301  3595:024°  2529:0.18  1398:0.15°  54.36:0.22°
200 10 1004.62:2.64° 29675:4.11'  8721:040°  6345:185° 528758357 32958028  2474:0.13°  1336:006°  54.90:0.16°
200 5 53692:020 24323:185"  80.68+028"  87.47+164° 503814264  3383:0.18"  24.03:0.10°  14.0240.11'  54.95:0.26°
200 10 1004.62:2.64° 29675:4.11'  8721:040°  6345:185° 528758357  3295:028' 24742013  1336:006°  54.90:0.16°
200 15 102099:2.58" 280.82:437  79.77:021"  43.82:164°  56299:257  2827:020°  24.69:0.12° tr 532120.18°

Valu% indicate the mean SD of the three replications (n=3). Different superscripts indicate significant difference among groups at 2<0.05.

Ptr, trace < 0.05 mg/kg

Kim 5(12)5 2439 9218 849 S71= 58 7183
H chlorogenic acid®] F7FFS Rt T3
7H&8h= 250 Col ol A dojdtiar sty ol
Choi 5(1)< 52] F-98 #5 A2] A] 200T <} 250°Cl
A BSAE HA & A|FHT gallic, protocatechunic,
phydroxylbenzoic, vanillic, caffeic, chlorogenic, p-coumaric
57}5}51@ Hushlty Ty & A

1 chlorogenic acids= 743}

2 ferulic acids©
o A= vanillic, caffeic 2
U}, gallic, protocatechunic, p-hydroxylbenzoic, p-coumaric %
ferulic acids®= Z7}5FH T} Gallic acid ¥ I F=4E9
phenolic acid= &4H3}, dEAWol, 3¢ a3 Fo] Hodt
A0 E HAE QITKD). AP aiete] Bs A Al At
3} &4 Z7}+= ©]5 phenolic acide} ZHEZ Q] F7}o
o3k Ao g =N

£ AFoMe A aTete] BE Ay 20 i viro’y
9] gaksl 4] H]FE3}e] = phenolic®} flavonoid &3,
Z:l’%“ Z 9 phenolic acid HS ZAFALE 5 A
% Z phenolics®} flavonoids &3, ZHEZ 9 phenolic
aCldS kol AASHA F7FekAaL ool -3t kst
24 A ST Wb 2 AT ARE HE A
TFuE A1 o) A XLZHJH o] ¢ GP/\Pﬁ-xﬂi /\]_3_751-
RS Ao FE FAHEHII

< 28] % DPPH, ABTs l FRAP% %@16‘}04 ksl g4
S sty FrHEe g el B >‘<1F/1°ﬂ o3t XW

aake] kst &4 W3t Qls E<lshy] ffs &
phenollcs9v]- ﬂavon01ds shaF, ZHE-Z 2 phenolic acids 7}
0—~ ,Z.X1 O]‘Od‘:]' RR] 1_ Z]J\ﬂ *7-?-11}1_ 7 X] X o ;(}‘/\ﬂ —‘—l'?_

Rt FEs] =2 kst &S Uit 53, 20

242 @ Ao O A2 22
SEY & s 2SS YEHUAT 55 A8 & F
phenolic®} flavonoid $HaF, 222 2 phenolic acids $H
o] AAHAl F7FstaL, olell &8t st Aol F
7vstth o] AR RE FE AT A ayete AE
MM FAHR AA PASAZ AT 7 US AR
A=A

Zatel 2
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