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Abstract

Purpose: This study examined the effects of different cooking methods on the quality characteristics of sweet potato chips. Methods:
Sweet potatoes were sliced into 2 mm-thick pieces and cooked either by deep frying at 180 °C for 90 s or by air-frying under various
temperature and time conditions. The resulting chips were evaluated for moisture content, color, texture, and antioxidant activity.
Results: The moisture content of the sweet potato chips was highest in the control group at 66.04%, whereas all cooked samples had
moisture contents of 0.29% ~3.08%. In both deep-frying (DF) and air-frying (AF), the L* and b* values of the sweet potato chips
decreased significantly as the cooking temperature and time increased (p<0.05). In addition, the total polyphenol content (TPC) and
DPPH radical scavenging activity increased with higher temperatures and longer cooking times (p<0.05). Conclusion: The quality and
antioxidant properties of sweet potato chips are substantially affected by cooking methods and conditions. Air-fryer cooking has been
identified as a suitable method for manufacturing sweet potato chips. Nevertheless, it is necessary to establish appropriate heating
temperature and time conditions that account for the quality characteristics, bioactive compound contents, and antioxidant activity.
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oo ALEE AAD wAs wEe AEe] EH

T Ipomoea batatas)= 2, Bl T34 A 2} 4
EAo dEe mAH, o] 27 W Aol= HF

gle F8 ¥ 4E F shiz, BH) P AA @

of A7} golsty Tl WAHG FEFFo] wol A4
o] 2 =2 ¢#A UtkLlee YM 5 2012, Park SJ
T 2011). F=3 o), e HEY] T ThFe I
A5 X35t glom, FFo wet YHE SgtE, F
gfHxolE, QFEAJOPA, B-carotene 529 Io|EATZA
(phytochemical) d&< 3Hfatd 7153 7HA7F =0t
(Akpapunam MA & Abiante D 1991). 2022d 7]FS 2
kol A= ¢F 15,000 haoll A 339 E9] 11717} AJ4kE
AL M(KOSIS 2025), w71, §717], A7 < gk =

21F9] Bt Az, 4 A Fa% WskE et
(Chalil George T & 2022, Yu X & 2020). A%32]¢] 7]
Z 2 ¥ (deep frying) 180°C ALLoA 2]3FS TAZF Y
of Zsh= WHoR, 71§83 AFe] AH HEst
A=7} o]Fojx 1l 2 W2 T3 npaksk 27t
B3k 8-S YHETHZaghi AN 5 2019). 18y %8 34
oA 2]3Fo] Ro| FutE 3 7]Bo] FEo] AW g
o] 7, o|Z Q&) =& dFHY VF Algol e
17342 871 Al71Ea JthZaghi AN 5 2019).
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o AT AF & ERTTL Stk wet AdF 2
AR AF i a7k Srkskal gle, ol AF
A9l Hz zeel ke ofo) Zato|o|(air-fryer) 9}
7\%% 21701'7—9: 1 xg] WhHo] FERka 9Jt(Caetano

T 2017). olojZgtolol= =AL 715 il JtEd
*712 ol-g3ll AF< 3sl7] Wl ZrYE SolWA
= ]j]_}\]—@‘]_ }\171-__ _l_r;q 0]’1——‘ ;(()]—;go] O‘D}(Chen X 5

A% vke Al
AV UTHLee ] &

2024). o]2 <J&, ofojxzeoloE= %
FTehe Al AvAEelA VE
Surh J 2024).

aFute] B AFE FE FKo Ay e 7%
4 B oo|getz B4 A A7t %HH Yol gk
S H(Kim DC % 2015, Kim KE % 2010), Z&] 3

= O:IO‘t/\ ré- %Lat /\ga]%l-ﬂ E’;é_]_/] l:ﬂp:].oﬂ 33} o
:rLE EJ_QOiE]-(Seo BY & 2018, Kim S % 2017, Jung

S 2013, Hwang IG & 2014 Lee YM & 2012) A

1/} O]E%EL AFLEL =2 27 "o w}g ok o} 7]
T4 EZY Wslel| S g3 glo], x| Wil w
2 37ule] FHEA W g ATE Aot
webA, B AT A s FulollA A= A0 17
o 50 =3 59| wY3HEIKBeni-Haruka) S &
gote] 1mk o' Axstal, oojizetoloje} HFH
QA e wE agmk o o)slehd #4 54
Hlwskazl gtk o] & flaf 2 %, g2, A g
o_]ﬂ— zﬂ—%‘tg _7;76 o].gi o u:] _]—_y:rLu]J], 510 -5]_ 5],/‘\1_9:]_ z
2o B85 Hrishy] S8 & EYd= %% DPPH
e Bt B A5 F8l 2 e e 1
Tuk Hol F4 54 9 ks &4 WstE gst A
skt
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1, AlSixi2

Tl AAkEE tEHQ] 10 FE5A wYsHE
7He A3l AHESI T aTehe gt T2
Ql(Haenam, Jeollanam-do, Korea)oll A TFdslR o, A

7152 Ul 5F"(Beksul, CJ cheiljedang, Seoul, Korea)S A}
|3kt

2. oyaf Flo| M=

Tk S Alzsbr] flal, agmkE Zi3te] Aal 4
s AAG 5, WS BAE] S8 AE}OV\OV] Z]
A7FA i]-ﬂ—% ol @7 FUoh olF EgolAME
(LX-03, FOSHAN DALLE TECHNOLOGY CO., LTD,
Guangdong, Chian) ©]-&3}e] IF0}E 2 mm FAZ o
A Adsiat. x8 A 7 28 W ©E 1
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Fob Rl FASHL vws] Sls), AnLYL S
ez 95 JEl(endpoint) & 71FOE AT
%7 28 AEHE A Mx 3l 9 72 SrEFe =3t
He uejsiel Aelsigon, 55 wusl 2 44
of W& a* & S7F B L* @ A, 78 S A
Fo A Vo s AAsAG. ol2d AxI} ‘I'I’A]’tﬂ'
g EFdte 2312 VIR AR =Y =4S
A3 olol mel, Eeleld AT} 50 g& 170°C ¥
180°CollA Z+7}; 7, 8, 98 &<t oozl (HD9280/90,
Royal Philips Electronics N.V., Amsterdam, Netherlands)
g &, Ag2elA 58T W] AlRE ARESIITh
Z71(DK-201, Deliki, Goyang, Korea)oll W 500 g<
e ksl 1302 92 F, vlel2 B 17
100 g2 FHell P31 9027t 23t & oA et
Azkele] Aol BT,

3. oot &e| 8 &4

1) 42 3 53
a7} 3 3 geolA 5B 3 |, FY

=
X U AEE I2A

Egsla Br|E o]gsle]
Azletgrt. o]F FAsE ABERRE dATS FHd
Aol ALY o e A E AR 1 g FH
&l 105°C Azxsl= vk

QEBA o =EgE wj7lA]|
Moz ZAH3ATE 42 AACC
2000)°l @} 33kt

2) Mz =X

T e A= A(Color reader, Konica
Minolta CR-20, Tokyo, Japan)E& A}&3le] 7+ A|59] o
S(L*), FHAT(a¥), FAT(b*) e 33 HWHE =AY
oh < WAEe] L a B b g2 A7 951, 0.1 B 35

I tHHwang EN & Lee HK 2021).

T
AME=

3) HAX =X

aup e "g9xx EAS HUIshr] 218, Texture
Analyzer (TAHDi/500, TAHD plusC, Stable Micro
Systems, UK)E €-83}o] u}2EAH(Crispiness)S 4 3h
At ol I8l AT 2] 36R probeE AHS-SFAT
=4 271 o237} £ Pre-test speed 1.0 mm/s, test
speed= 0.5 mm/s, return speedi= 10.0 mm/sZ A3+
o trigger force= 5.0 g, test cycleS 132 3}o] =4
3FFTHYiI H % 2015).

b

4. T70F ol Qalg By =X

83 = =42 Kocadagh T & Gokmen V(2016)2]
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T Mgste] sty B a7k A 5 g0l T
F 50 mLE R7IRE ., 1ARE ¢ 259 FE6k3i

FEH EFEL 7,500 x goll A 387 YA EE](LaboGene
2236R, Labogene Aps, Lillerod, Denmark)dte] “Z5H-S
F33kal, 0.45 um PVDF Syringe filter(Hyundai Micro,
Seoul, Korea)g& A83l oAHASIGT oAdE AEE
HPLC(Waters alliance 2414, Waters, Milford, MA, USA)=
B39tk E490lE= Shodex NH2P-50 column(4.6x150
mm, Showa Denko, Tokyo, Japan)S A3}, HE7|Z
+ ELSD(Waters 2420 ELSD, Waters, Milford, MA, USA)
£ A3 o] F 2 75% acetonitrile S ARS-SFH 0.1,
4L 1.0 ml/min, ASFYHFL 10 plo]Th EXof A}
43 TFEZZE glucose, fructose, sucrose 2 maltose

(Sigma Chemical Co, St. Louis, MO, USA)E AM8-3}4th.
5, D70} 2| BAE BN BN
Tl e ksl BAL = Zow e g3 DPPH

H=
gz &7 A4S Tl Brlekdth ks 24 SA
< 93] a7 025 g2 80% SlEHS 10 mLo} £33}
o 308 B 259 FES HABIAHE ©F, 3,000 x g
of A 30%7t ¥4F-2](LaboGene 2236R, Labogene Aps)st
o Fesds ikl &4 7o A8-SHATH Vaitkevitiene
N & 2022). & ¥ &2 Folin—Ciocalteau™ = W
H3le] =43t Vaitkevitiene N 5 2022). F=E 0.2
mLol 7% Na,CO; 0.8 mLE A7} &, Folin—Ciocalteau
A%k 1 mLe} S/ 5 mL< Y3 vortex= —?’E 15+ Tk
EFES 607 B ofF ol HXG F vk F
FEE 760 nmolA =743} ThMecasys, Optlzen, CA,
USA). Gallic acid(Sigma Chemical Co)Z AH&3te] 7 #A
< Ao, F ZEvs e U ANs T9Y
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ot DPPH &tz &A%S 4357 flsl, == 0.1
mL$ 0.1 mM DPPH %%’ 3.0 mLE %3 %, 30°Ce]
OI%HJlOlEMW 308 Be HESAIFH T o] F, BEFPTA
E% =43l H HLeong LP &

A7Vvek 7
-2} @7}6%] 1%% 73-‘%91 FEE AolE WEE(%)ZE

UERiLT,

Radical scavenging activity(%)=
(1N B9 FHE/ohzTe] FHE)x100

6. SAIX

BE AP FH4 33] o] whEste] F3siglon, 4
= HeE = ZFURE UEET. FAEAS SPSS
26.0(IBM Corp., SPSS Statistics, Chicago, IL, USA)E A}
|3tk Al® ke Aol Duncan®| TR
(Duncan’s multiple range test)S F3ll &AstH oM, 2
FEL p<0.05E AABAT

=
o=
i
oX,
o
o
<l

Z A BEEA] a#EoF & Fa3F Q40| Nawaz
2021). =g A 17w ol 29 7 FEFS =
freldoz A4S tHp<0.05)(Table 1). 70} 3
B 3aFe 0.29~3.08% HHE et on, o]= 7|&
TolA BuE JF AFY 7 FEF oF 2~6%(Kaur A
S 2008, Salvador A G 2009) RET} HAtjHoE o <

mg gallic acid equivalent(GAE/g dry weight, dw)Z UERY FOo=, npagk AZF A AR FEoE Addrnh
Table 1, Moisture and color of sweet potato chips under different cooking conditions,
Cooking method  Temperature(°C)  Cooking time (min)  Moisture (%) L* a* b*
Raw - 66.04 = 027" 7922 + 0.27° 2.34 £ 0.11° 30.88 + 0.65"
DF 180 L5 291 + 0.42° 56.36 + 1219 -034 + 1.32¢  33.74 + 2.38"
7 3.08 + 0.58° 80.32 + 0.41° 0.94 £ 0.15° 28.04 + 0.94°
170 8 2.55 £ 0.59° 7724 £ 059" -0.64 = 022 2560 + 0.35
9 0.41 £ 0.16° 57.64 + 0.19¢ 7.94 £ 0.79° 25.10 + 0.98°
A 7 2.73 £ 0.49° 79.94 £ 036" 034 + 023  29.04 £ 0.30*
180 8 241 = 0.82° 63.68 + 1.11° 7.80 £ 0.51° 27.86 + 0.40°
9 0.29 + 0.12° 51.78 £ 1.21° 8.82 £ 0.41° 2452 + 1.57¢
" Values are presented as meanzstandard deviation.
“*Different superscript letters in the same column indicate significant difference(p<0.05).
Raw: Fresh sweet potato, DF: Deep fat frying method, AF: Air frying method.
2026; 42(2):230-237 http://www.ekfcs.org
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TS vk o] R e ZE] R ol 2
AZbel wel feF oz a3 th(p<0.05). AF2] 7%
zg Azto] 71l Wl R o] ghashs A
< Hom, 53] 9% A A 029~041%E 7P B
7S YERATE ¥, DF(180°C, 90%)°] 48 ghaks
291%2 UERY, AFS] ©AIZE A7 2A(7~8R)FE #

ARE ooy, AAE AP 2A9™)ETUE =2
#S BATE Moradi Y 5 (2009)+= DF= =2 %9
715l AEFE A dae PHeE, 28 A F vt
gk 9)Fo] A FAE W FEo] WEEY] A
A HEg QB0 AX Air-fryer(AF) Z#WHHRE
O =2 FE S Yepdta BaEtdth AFE Zg
g ugtep Heo| A, A 2571 STl wet
T o] ZAAastAY. 3], 170°C, 180°ColA 98 &
F AFE Z2|3F a7vp JOo| i FEo] FoZFoE v
Al 4= ATHp<0.05). Giovanelli G 5(2017)2 oloj=z}
olo] xElv XY WAR F7|E AHESH] wwel =
g Alzto] dojdrs 2F FEEAS S7HE T
AJo]l ok Bt} Caetano PK 5 (2017)2 &
ghgol o npateta Aoz o] glom, &
o] =75 9| npakglo] ZAgta siglom, B
AT M= DF Bok AF Z8|$F a7vl o] 7 g
o] @A ZABEHIU

4 4

2, IO o] M

zg] ol gk o] Ao mAEs IdFE 8T
A= Table 137} 2ok 170f o] M= Wsl= L¥(light;
black=0, white=100), a*(red=positive values, green=negative
values), b*(yellow=positive values, blue=negative values) %k
o7 Wtttk AaTnl Sefo] o] L Fhe 79.22F
=4 Uehsten, AF2 =83 a7 o Lr e =
g 2= AjZte] gl weEl felHos Hadint
(p<0.05). b*gk> A1} Sgfo] 27 30.88E SHEU
o, 17w H& AFE IS WEY DFE 28 3e
oA es = U tHp<0.05). AFZ =27k H2
zg] AZro] Aojdgs L* g3t b ghol Hashes A
< BoH g* k2 F7FsFATH(p<0.05). Lund MN &
Ray CA2017)= 719&=7} Hold4=2 nlojofz Hb-g
o] 7k&stE o] AF W] AMSE sk, 1 A
A Az gheFo]l FTVSHAA L* gk b*2 FFAShal a*
< 7RI Hasiit 4 Fe] AL 7 2
Lol Y& wom, [k AF F4E Ao 8% A
2 889 (Mariscal M & Bouchon P 2008). ZE3F,
Sugumaran K(2019)= ¥7 #AA 4k EA), o
F2B2ke] 4ksl 9l wlo]ofE wh-g-o] A4 Wslol] JIF
S vt BRusgh
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3. 170t Elo| BAR

70k 39 crispiness T o]l e HII
F9 22 B4R A USR] ¥ I
ThJaworska D & Hoffmann M 2008, Salvador A -5 2009).
Crispiness 5782 9] vpabgHs Ueidle Ax=EA 717
+ 3(breaking force)S AME3HH, 7|A|&= Jo] FeE
Halglo] Eolzith B Aol A ar7tul 9 crispiness =
A A= Fig. 13 2ok B Z8] 249 a7t J
9] breaking force= 478.8 + 21.37°4] 630.35 + 106.46 g
R om, 53], AF 180°ColA 9% Bt ZEITHAF9)
et Feo] 71 Y2 breaking forceE WER©](p<0.05)
7P =2 ks Btk oledt Ay @ 7
F A= AAE, i I AV 22 vk
771 Y-S PlAlE ASs UERdth EBE 52
259} 71 Zg ARto] & AAE SHislste] 22 o] T
< ©dsial vpateldl o g AdE T

m

e

o
=4
2 v

4, oyt Eo| {2l

T 8ol 29 glucose, fructose % sucrose] THEF
& 247} 12.20 mg/kg, 11.27 mg/kg, 118.37 mgkgZ UE}
WTKTable 2). DFZ Z2]® 70l He] ¢ glucose,
fructose ¥ sucrose FHF2 8.03 mgkg, 6.78 mgkg %
76.29 mgkgZ S AT AFZ 170°CS} 180°Col A =
gt a7m Y fFEd TS glucoses 3.96~8.54
mg/kg, fructose= 3.38~6.30 mg/kg ¥ sucrose= 60.96~
81.86 mg/kg= SAHHIUTE F 7HA Zg] WH oA
zg] ARG fH7 gl FoHeR Ao
(»<0.05). ATPHE 7tEstH HiEo] T3t w, dnkzo
2 o] 33} AELS g-amylase X B-amylased] 28-S 5

800
H 170°C 3 180°C
abc d b
cde abc
cde cde

600 cde L
& T
1 e
1>}
= — T
£
e 400
£
=
<
)
=
=]

200

0
DF AF7 AF8 AF9

Fg. 1, Crispiness of sweet potato chips under different cooking
conditions, DF: Deep fat frying for 1.5 min; AF7: Air frying for
7 min; AF8: Air frying for 8 min; AF9: Air frying for 9 min,
& Different superscript letters in the cooking condition indicate
significant difference(0{0.05).
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Table 2, Free sugar content of sweet potato chips under different cooking conditions,

Total reducing sugar

Cr;cl)oking Tem[ierature Cooking time Glucose Fructose Sucrose (Glucose + Fructose)

ethod Q) (min) (mg/kg) (mg/kg) (mg/kg) (mgke)

Raw - - 1220 = 0.11%" 1127 + 0.41° 118.37 + 0.21° 2347 + 0.28°

DF 180 1.5 8.03 + 0.20° 6.78 + 0.18" 76.29 + 1.78° 14.81 + 0.29°

7 625 + .011° 5.86 + 0.21° 81.86 + 0.43° 12.11  0.16°

170 8 6.07 + 0.02¢ 5.18 + 0.01° 67.42 + 0.23° 11.25 + 0.01°

AF 9 5.80 + 0.49% 4.54 + 0.25° 75.80 + 0.20° 10.34 + 0.37°

7 3.96 + 0.14° 338 + 0.08' 60.96 + 0.55¢ 732 £ 0.11°

180 8 8.54 + 0.78" 6.30 + 0.46° 79.23 + 047 14.84 + 0.62°

9 5.53 + 0.17° 484 + 0.13% 72.73 £ 0.05° 10.37 + 0.15°

" Values are presented as meanzstandard deviation.

*¢ Different superscript letters in the same column indicate significant difference(p<0.05).
Raw: Fresh sweet potato, DF: Deep fat frying method, AF: Air frying method.

3 d2EdY BEAZ B)|Eo] Tyl Ao r|odst=
Aoz AHA Qth(Jang GY 2013). L} & AFolA
Z18H 170°C o4+ 1.9 %7 2HdAE AlB YR
<=7t 543 At G40 B4 HeE wEA =
stz g0 Agog Q3 AR Hart dojd &
© ARE - Aol olzdt B4 53], I
&5 71 W deep-frying 1A B8 F35HA] U}
Aoz AAEHRT o]o] wpgl B Ao A maltose’}
2] e Ade 204 EEAHTH= pamylase
Z QI8 maltose A AA7E FES] Lo
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=
rlo
BN
o
o
X
<
8.
3
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T
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R
hoy
P

]

2
>

i3-S B3l ko] A E JheAde] o, &
Ao = DFS} AFE g9 170 o] & 3
ShFe 2] & A THp<0.05). ol A=
Hgel Ao ' wkgo] Ay 1L JpGe
844 Wkge Fgo]| 7Q0F Aow FHEHCH
Grizotto RK 5(2005)> 3¢ A2 Sto g & uf Hhe
TS mojok 51, 3o FHe| A Hou ofFE &

(

g

M ol o
Z BN e

Aol glv AL AT ) AAVE doka RSk
T} Caetano PK 5 (2017)2 Yutzlo g 3o AlAk

Astol] FEFS Hx= qglow gty stgoer, 1
2 9 F57F @& 2d0dA AF FiE RS HAE
24 \AAS st S tHKumar D 5 2004). £
AP A 33 A= =4 A3} DFSF AF 170°Coll A 9
2, 180°CollA 9 B3t ZEl" vt el L*gke] 7}
9 Z2AHFHATHp<0.05). 0|23 A= 1 2T %
o] mTu} 3o AMA; WMl T3 FFS v

< et

rr
P
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5. n~0f Ee| aikst &

Aol gkl mad= FE HE SEE o8 UE
ym, F Z2]3E g total polyphenol contents, TPC)S
sl o] Fo NE2 FEHTHChu YH 5 2000,
Philpott M & 2003). T}Fgt %] o2 gHE 37}
e TPCS DPPH &tz &A A4S AT 23
(Table 3), DF$} AF2 %8| 3170} o] Aol &}
olxKHTE &2 grtsl 48 B THp<0.05). Ao}
&eto] 9] TPCE 3.21 + 0.03 GAE mg/g®l 2™, DF
2 2% H2 401 + 0.14 GAE mg/g2 & UERLTE AF
2 2% Y TPCx x| A 2571 71l w
2 fejFoz FU8FAtHp<0.05). ATubdlE EEdE
SIFEE0] FAFED & o wo] &4 (Im YR
T 2021), ©] SFEEL A} 2L My AHE F
8 MazyoA B2 4 JOom(Navarre DA 5 2010,
Ruiz-Rodriguez A & 2008, Tian J ‘& 2016), Takenaka M
5(2006)> ZeH ol aTvke] FF, 28 2 AH
W 7|3 Soll 4 et Btk B AT
oA =A% TPC= Folin—Ciocalteu A|2F42] Ak3}-31
B3-S 7|Wo g 3 ARE AE Y T ofy
gkt 394 B2 F g e Wgske HoE
# 4  2ltKSanchez-Rangel JC & 2013). 71} e
TPC F7h= EAglel oal Agd Zgssol frel=o]
=40l 7 el 7tE AAoA A Maillard
-3 AAAHE 5 34 EF o] Folin-Ciocalteu A 23} Hk
S35 YGgo] Hizlow wiyg®H zog ATAHICH
(Morales FJ & Jiménez-Pérez S 2001). Hwang EN & Lee
KL (2021)2 2EdX #+= 57} 71845 TPC7}
/ity B asldh. AFE 170°Ce} 180°CollA 78

¢

1

= 4
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Table 3, Antioxidant activity of sweet potato chips under different cooking conditions,

Cooking method Temperature (°C)

Cooking time (min)

TPC (mg GAE/g dw) DPPH radical scavenging (%)

Raw - - 321 + 0.03" 14.73 + 0.54°
DF 180 1.5 4.10 + 0.14 18.16 = 0.50°
7 3.62 £ 0.09° 20.73 + 2.08°

170 8 411 + 0.18° 22.96 + 1.14%

AP 9 438 + 0.03° 24.18 + 0.37°
7 3.57 + 0.16° 21.70 + 0.50

180 8 470 + 0.27° 22.48 + 0.35°

9 5.69 + 0.09° 2447 £ 031°

" Values are presented as meantstandard deviation.

*f Different superscript letters in the same column indicate significant difference(p<0.05).
Raw: Fresh sweet potato, DF: Deep fat frying method, AF: Air frying method.

o =83 u7ul o] TPCE ZH2 3.62 + 0.09 GAE
mg/g®}t 3.57 + 0.16 GAE mg/go2 7P $okA|vh =&
AZto]l ZAojHo| w}l TPC o] F718thp<0.05).
Lee YM 5(2012)2 2% 3ikst 4o Ze#s3
ZetHsoluel e Aol & fFFoof 3, HA
&% 25+ AEH AFY TR wet xolE R
O Raskglny agtek 3 o) DPPH et &7 242
Aarol SEho]l~ET DF B AFR Z2|jE FolAM /2
oz EA ZAHEAp<0.05). Aol &elo]29
DPPH &tz &7 4L 14.73 + 0.54%% 3L, DF &
18.16 + 0.50 %°]{ch. 77t 3 DPPH ]z A4A
Fe AyuTnt Leto]~HTt DF 9 AF Ag ¥ £9
o2 Z718FH o M(p<0.05), 53] AFS] ¢ 2 &%=
o x| AZte] FUHETE o] Fkele A¥E B
Atk olEg Ad= A sl FHE sigEol
FelEo] F71E Ao 710 4= ok =3, %8 =
o} g AFto] F7igtel whet L* ghol FHAskal a* gk
o] Fkshe Aol yehd ZW whgo] HPHUSS
QIS THTable 1). ©]&= & 719 Ao A Maillard
Hkg-o] ZXEo] 71 AAEQ] melanoidind 22 ZH A
dEol st FAde 7HdEs 7hedEs UERIT
(Morales FJ & Jiménez-Pérez S 2001). Melanoidin 35
A ez e A8A gzl tig &4 &4 Tt
A= Aoz BRuEo] dti(Morales FJ & Jiménez-Pérez
S 2001, Rufian-Henares JA & Morales FJ 2007). w2}A]
2 AFA TEE ksl 4 I EPds &
o] F7HE oje}, dAe] FAolA A H Maillard W&
A= 717 B o E 283t AAE AU
170°Coll A 73, 8+, 9% &< =23 & 77 2073 +
0.50%, 22.96 + 1.14%, 24.18 + 0.37%%] FAHS BRI,
180°Coll A 283k 749 21.70 + 0.50%, 22.48 + 0.35%,
2447 + 031%Y &4e YERISE Cho KM & Joo

http://www.ekfcs.org

05(2012)9] AFNAE A LTS 160°CHT} 200°C
oA &3S uj DPPH 2tz &7 &Ado] Frkeitia
Bastel B AT} FAR AAE ek

a
V. Qo ¥ #=

Fol e WUsEIt FF wTvrE oz o
ESE S R ES R I R T
e WAL RTOR YaTv} Fetols

P > o2
> o
oo gt
ol
ok
oeh
o
=2
®
3
@]

2
X
\O
(=)
B
off
2
o,
(€]
(€]
s
=3 2 |0
aQ
=)
=

F A3 Air-fryer(AF)E ©]-838t] 170°C % 180°Col| Al
5 =8 Ho EAS BT
Ay, BE x8 204 9wk Jo| FE e
9~3.08%% YE}Oom, DF #2777} AF g Fxc}
Zog 2o SR S BTt MEE 2E &%
Azro] 7 gk wel L* gho] radhs AdFS Ve
el e 7 28 By EroA 28 ARG
T oAl Ak thp<0.05). Ftst 24 24
Ay, zE] 259 AZto] FHETE F s
(TPC)¥ DPPH |z &A FHo] J7lske ZddFo]
El(p<0.05), =] o] a7nt He| &tsl &Aoo &
AR ke RS ERlsdth 2y A E4 4w
Zg 259} AZto] FTIETE Awo] FElskA
Atk ol#T AxE THE u, g4kt A FUleh A
4 fA 3t #¥S 3HT HQU) e, AF 170°C
o Al 8% = 180°CollA 7~8% %] ZHo] H=3 &
HE AAIBIAAE vwd 22 gtksl S48 Ye=
A 2oz ARG wbA a7et 3o F4
543 kst 248 =g U 9 X8 2HRE, Al
Zholl o8 J&Fe o EH A Ax= vl 3 A

M
N
N
Mo
o0
Mo

=1
N

)

]

BN 35 10 ox

SO

re o

B

= Bgoln] AHW 27 =A% FA BB B A%
ARE B8E 5 9 Ao o)

2026; 42(2):230-237



236 34 olgt- B8 o2

Conflict of Interest

No potential conflict of interest relevant to this article

was reported.

References

AACC. 2000. Approved methods of the AACC. AACC, St. Paul,
MN, USA.

Akpapunam MA, Abiante D. 1991. Processing and quality
evaluation of sweet potato chips. Plant Foods Hum Nutr
41(4):291-297.

Caetano PK, Mariano-Nasser FAK, Mendon¢a VZ, Furlaneto KA,
Daiuto ER, Vieites RL. 2017. Physicochemical and sensory
characteristics of sweet potato chips undergoing different
cooking methods. Food Sci. Technol.
38(3):434-440.

Chalil George J, Antony S, Ninan G, Kumar KA, Ravishankar
CN. 2022. Artificial neural network models for predicting

(Campinas)

and optimizing the effect of air-frying time and temperature
on physical, textural, sensory, and nutritional quality
parameters of fish ball. J Aquat Food Prod Technol
31(1):35-46.

Chen X, Liao Y, Lin B, He X, Li S, Zhong C, Li S, Zhou Y, Fan
L. 2024. The concentration of benzo[a]pyrene in food
cooked by air fryer and oven: a comparison study. Toxics
12(6):416.

Cho KM, Joo OS. 2012. Enhanced antioxidant effect of purple
sweet potato by roasting. Food Sci Preserv 19(5):735-743.

Chu YH, Chang CL, Hsu HF. 2000. Flavonoid content of several
vegetables and their antioxidant activity. J Sci Food Agric
80(5):561-566.

Giovanelli G, Torri L, Sinelli N. 2017. Comparative study of
physico-chemical and sensory characteristics of French fries
prepared from frozen potatoes using different cooking
systems. Eur Food Res Technol 243(9):1619-1631.

Grizotto RK 2005. Processamento e rendimento industrial da
batata chips e palha. Itapetininga: ABBA. Retrieved from
http://www. abbabatatabrasileira.com.br/minas2005/19%20-%-
20Processament0%20da%?20batata%20chips%20e%20palha%
2001.pdf

Hwang EN, Lee HK. 2021. Quality characteristic, antioxidant
activity and acrylamide content of sweet potato chips
according to the baking temperature. J Korean Soc Food
Sci Nutr 50(12):1350-1357.

Hwang IG, Byun JY, Kim KM, Chung MN, Yoo SM. 2014.
Vitamin C quantification of Korean sweet potatoes by
cultivar and cooking method. J Korean Soc Food Sci Nutr
43(6):955-961.

Im YR, Kim [, Lee J. 2021. Phenolic composition and antioxidant
activity of purple sweet potato (Ipomoea batatas (L.)

2026; 42(2):230-237

Korean J Food Cook Sci

Lam.): varietal comparisons and physical distribution.
Antioxidants 10(3):462.

Jang GY, Li M, Lee SH, Woo KS, Sin HM, Kim HS. 2013.
Optimization of processing conditions and selection of
optimum species for sweet potato chips. Korean J Food
Nutr 26(3):565-572.

Jaworska D, Hoffmann M. 2008. Relative importance of texture
properties in the sensory quality and acceptance of
commercial  crispy
88(10):1804-1812.

Jung JK, Im HW. 2013. The total phenolic contents and DPPH
radical scavenging activities of Korean sweet potatoes

products. J Sci Food Agric

according to plants parts, varieties, and by distribution and
cooking methods. Foodserv Ind J 9(2):7-19.

Kaur A, Singh N, Ezekiel R. 2008. Quality parameters of potato
chips from different potato cultivars: effect of prior storage
and frying temperatures. Int J Food Prop 11(4):791-803.

Kim DC, Kim C, In MJ. 2015. Antioxidant activities of extracts
prepared from sweet potatoes with different flesh colors. J
Appl Biol Chem 58(1):21-24.

Kim KE, Kim SS, Lee YT. 2010. Physicochemical properties of
flours prepared from sweet potatoes with different flesh
colors. J Korean Soc Food Sci Nutr 39(10):1476-1480.

Kim S, Seo D, Park J, Kim S, Choi Y, Nam JS, Lee JH, Kim SC,
Yang MO, Hwang J. 2017. Food composition of raw,
boiled, and roasted sweet potatoes. Korean J Community
Living Sci 28(1):59-68.

Kocadagli T, Gokmen V. 2016. Multiresponse kinetic modelling of
Maillard reaction and caramelisation in a heated
glucose/wheat flour system. Food Chem 211:892-902.

Korean Statistical Information Service(KOSIS). 2025. Sweet
potato production statistics. Available from: http://kosis.kr/.
Accessed Aug 18, 2025.

Kumar D, Singh, BP, Kumar P. 2004. An overview of the factors
affecting sugar content of potatoes. Annals Appl Biol
145(3), 247-256.

Lee J, Surh J. 2024. Effect of various cooking methods on the
antioxidant activity and the oxidative stability of fish balls
made with the addition of turmeric powder. J Korean Soc
Food Sci Nutr 51(10):1074-1083.

Lee YM, Bae JH, Kim JB, Kim SY, Chun MN, Park MY, Ko JS,
Song J, Kim JH. 2012. Changes in the physiological
activities of four sweet potato varieties by cooking
condition. Korean J Nutr 45(1):12-19.

Leong LP, Shui G. 2002. An investigation of antioxidant capacity
of fruits in Singapore markets. Food Chem 76(1):69-75.

Lund MN, Ray CA. 2017. Control of Maillard reactions in foods:
strategies and chemical mechanisms. J Agric Food Chem
65(23):4537-4552.

Mariscal M, Bouchon P. 2008. Comparison between atmospheric and
vacuum frying of apple slices. Food Chem 107(4):1561-1569.

Moradi Y, Bakar J, Syed Muhamad SH, Che Man Y. 2009.

http://www.ekfcs.org



Korean J Food Cook Sci

Effects of different final
physico-chemical properties of breaded fish fillets. Am J
Food Technol 4(4):136-145.

Morales FJ, Jiménez-Pérez S. 2001. Free radical scavenging
capacity of Maillard reaction products as related to colour
and fluorescence. Food Chem 72(1):119-125.

Navarre DA, Shakya R, Holden J, Kumar S. 2010. The effect of
different cooking methods on phenolics and vitamin C in

cooking methods on

developmentally young potato tubers. Am J Potato Res
87(4):350-359.

Nawaz A, Danish A, Al, SW, Muhammad Shahbaz H, Khalifa, I,
Ahmed A, Ahmed W. 2021. Evaluation and storage
stability of potato chips made from different varieties of
potatoes cultivated in Pakistan. J Food Process Preserv
45(5):e15437.

Park SJ, Kim JM, Kim JE, Jeong SH, Park KH, Shin MS. 2011.
Characteristics of sweet potato powders from eight Korean
varieties. Korean J Food Cook Sci 27(2):19-29.

Philpott M, Gould KS, Markham KR, Lewthwaite SL, Ferguson
LR. 2003. Enhanced coloration reveals high antioxidant
potential in new sweetpotato cultivars. J Sci Food Agric
83(10):1076-1082.

Rufian-Henares JA, Morales FJ. 2007. Functional properties of
melanoidins: In vitro antioxi -dant, antimicrobial and
antihypertensive activities. Food Res Int 40(8):995-1002.

Ruiz-Rodriguez A, Marin FR, Ocana A, Soler-Rivas C. 2008.
Effect of domestic processing on bioactive compounds.
Phytochem Rev 7(2):345-384.

Salvador A, Varela P, Sanz T, Fiszman S. 2009. Understanding
potato chips crispy texture by simultaneous fracture and
acoustic measurements, and sensory analysis. LWT-Food
Sci Technol 42(3):763-767.

Sanchez-Rangel JC, Benavides J, Heredia JB, Cisneros-Zevallos L,
Jacobo-Velazquez DA. 2013. The Folin-Ciocalteu assay

http://www.ekfcs.org

o] o] whe ek o FA 54 237

revisited: improvement of its specificity for total phenolic
content determination. Anal Methods 5(21):5990-5999.

Seo BY, Kim JS, Park E. 2018. Comparison of phenolic
compounds and antioxidant properties of sweet potato
(Ipomoea batatas (L.) Lam) according to variety and moist
heat cooking. J Korean Soc Food Sci Nutr 47(3):243-252.

Sugumaran K, Anwar NZR, Abd Ghani A. 2019. Effect of
different processing methods on the physicochemical
properties and sensory evaluations of sweet potatoes chips.
J Agrobiotechnol 10(2):51-63.

Takenaka M, Nanayama K, Isobe S, Murata M. 2006. Changes in
caffeic acid derivatives in sweet potato (Ipomoea batatas
L.) during cooking and processing. Biosci Biotechnol
Biochem 70(1):172-177.

Tian J, Chen J, Ye X, Chen S. 2016. Health benefits of the potato
affected by domestic cooking: a review. Food Chem
202:165-175.

Vaitkevic¢iené N, Jariené E, Kulaitiené J, Levickiené D. 2022. The
physico-chemical ~and  sensory  characteristics  of
coloured-flesh potato chips: influence of cultivar, slice
thickness and frying temperature. Appl Sci 12(3):1211-1225.

Yi H, Hwang KT, Choi H, Lim HT. 2015. Physicochemical and
organoleptic of deep-fat fried and
microwaved potato chips. J Korean Soc Appl Biol Chem
58(5):735-740.

Yu X, Li L, Xue J, Wang J, Song G, Zhang Y, Shen Q. 2020.
Effect of air-frying conditions on the quality attributes
an'12d
processing. Innov Food Sci Emerg Technol 60:102305.

Zaghi AN, Barbalho SM, Guiguer EL. 2019. Frying process: from
conventional to air frying technology. Food Rev Int
35(8):763-7717.

characteristics

lipidomic  characteristics of surimi during

Received on Jan.9, 2026 / Revised on Apr.21, 2026 / Accepted on Apr.23, 2026

2026; 42(2):230-237




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


