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Abstract

This study was performed to optimize the processing conditions and to select the optimum species for colored sweet
potato chips (Shinjami, Juhwangmi and Hayanmi varieties) baked by far-infrared radiation. Sweet potato chips were prepared
by different slicing thickness (1~3 mm), concentration of sucrose solution for soaking (15~30%), blanching time (15~60 sec),
baking temperature (110~140C) and baking time (23~31 min) through sensory evaluation and failure stress measurement.
Optimal processing condition of sweet potato chips using Shinjami was determined to 1 mm, 20%, 45 sec, 120C and 31
min, and those using Juhwangmi was determined as 1 mm, 25%, 45 sec, 130°C and 29 min. Sweet potato chips using
Hayanmi was determined as 1 mm, 20%, 45 sec, 120C and 31 min, respectively. Free sugar content of sweet potato chips
was higher in chips than in raw materials. In the sensory evaluation, appearance, sweet taste, hardness, and overall acceptance
were higher in Juhwangmi than in the Shinjami and Hayanmi varieties. Overall acceptance, sugar content, b-value and failure
stress were highly correlated among factors affecting the sensory characteristics (p<0.01). From the results of this study,
Juhwangmi variety was selected for production of sweet potato chips.
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S0 TFL Bae 500NS] YHE WPt} 255t
L2 A2 5 goll 252 30 nb2 93 nhafshe] 1417 9L
Su} 22319 10,000 pm O 2 5E7F YA st A
Sl 235} 0.45 um syringe filter2 o] 1}5}o] HPLC(Waters
alliance 2795, Waters, Milford, MA, USA)Z 2A3}l9cH 24
of| = Shodex NH,P-50 column(4.6x150 mm, Showa Denko, Tokyo,
Japan), 1< 7]+= ELSD(Waters 2420 ELSD, Waters), |54
75% acetonitrile, G2 1.5 mé/min, A|ZFYZFE 10 xlo]Jch
FEEAZ glucose, fructose, sucrose X maltose(Sigma Chemical)

g Agstgnt

b L

w50} ) Az 270 0FE 57 7E L Salvador $(2009)
of wpe WFstel Zshalth 5 wnh W ol Hof
Q=30 mm A A9 A5 Eof 2331, 15 mn spherical probe
5 ARE3}o] texture analyser(TA-XT2, Stable Micro systems
Ltd., England)2 =A3}H oW, 4 ZA-2 compression .=
of| A pre-test speed 0.5 mm/sec, test speed= 1.0 mm/sec, return
speed+= 3.0 mm/s, test distance+= 5 mm, trigger force+= 5.0 g, test
cycle> 132 3fo] ZA5¢ict
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FHappearance), F1|(flavor), ZH](sweetness), TFgHhardness),
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S A 542 SPSS(Statistical Package for the Social Science,
Ver. 12.0 SPSS Inc., Chicago, IL, USA)E o|-&-3to] ZF S
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Table 1. Overall acceptance and failure stress on the sweet potato chips for determination of slice thickness

Sample thickness(mm)

Samples
P 1 2 3

Shinjami 8.14+ 1.07° 4.14% 1.95 2,14+ 157
Overall , a b c
Juhwangmi 8.67+ 0.82 3.67+ 1.03 1.33+ 0.82

acceptance
Hayanmi 8.33+ 1.03° 3.00+ 1.26 1.67+ 1.03°
. Shinjami 372.13£12.46*) 154.77+18.86° 132.28+13.95°
K allur(eg)s“ess Juhwangmi 242.57+20.87° 67.33+ 4.14° 100.40+10.74°
Hayanmi 700.45+28.19° 128.43+ 4.23¢ 231.40+13.63°

Y Any means in the same row followed by the different superscripts are significantly different(p<0.05) by Duncan's multiple range test
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x| 8337, Fgule} 3eku]= 130°CollA] 242} 833 & 8.673
o2 Yepgth §7] 258 gEiste A 319 gi=
€ Al 5 2% 897] 2=F 120C oo 1S A%
AE Y F e S der Qlok Alxfo) ek 23] 9] waj gt
+ 10914 130C7HA] 2= F7te] whet o H o= F7tst
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Table 2. Overall acceptance and failure stress on the sweet potato chips for determination of sugar concentration of soaking

solution
Sano] Sugar concentration of soaking solution(%)
amples
P 15 20 25 30
Shinjami 6.00+ 1.10° 8.50+ 0.84° 6.67+ 1.15° 5.50+ 1.76°
ac?;;tr:ie Juhwangmi 4.83+ 133 6.17%+ 2.04° 7.67% 1.63° 567+ 1.63®
Hayanmi 5.00+ 1.26° 6.00+ 1.26 7.83+ 1.60° 6.50+ 1.52
. Shinjami 373.54+37.17°" 618.46+57.15 476.58+31.61° 441.884+21.40°
Failure stress Juhwangmi 341.53433.70" 300.58424.30° 355.55422.94° 397.5244.60°
(8

Hayanmi 630.27+£38.27* 647.78+57.08" 503.34+41.95" 642.32+55.16"

Y Any means in the same row followed by the different superscripts are significantly different(p<0.05) by Duncan's multiple range

Table 3. Overall acceptance and failure stress on the sweet potato chips for determination of blanching time

test

Blanching time(sec)

Samples
P 15 30 45 60

Shinjami 6.50+ 1.97° 7.00+ 1.26% 7.67+ 1.03° 5.83+ 0.98°
Overall Juhwangmi 6.83+ 0.98% 6.00 1.10° 7.67+ 1.03° 6.83+ 0.98%

acceptance
Hayanmi 5.83+ 0.98° 7.83+ 0.98° 6.33+ 1.03° 6.67+ 1.51®
. Shinjami 480.53+38.25°) 618.46+57.15" 520.62+45.88™ 573.02+41.61"
Fa‘h“(eg)“ress Juhwangmi 210.23+42.55° 355.55422.94° 247.58+28 28" 299.70+40.36™
Hayanmi 589.8089.63° 503.34+41.95® 458.03+48.75° 486.60+31.97°

Y Any means in the same row followed by the different superscripts are significantly different(p<0.05) by Duncan's multiple range test
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potato chips for determination of baking temperatures

Baking temperatures(C)

Samples
P 110 120 130 140

Shinjami 3.67+ 1.03° 8.33+ 1.03° 6.67+ 2.34° 4.00+ 1.10°
Overall Juhwangmi 1.33+ 0.52° 7.00+ 1.26° 833+ 1.03° 217+ 0.98°

acceptance
Hayanmi 3.33+ 1.51° 6.50+ 1.52° 8.67+ 0.82° 1.67+ 1.03¢
. Shinjami 31.47+ 2.81°" 372.13+12.46° 522.35424.52° 524.77+13.85"
Faﬂ“r(eg)smss Juhwangmi 26.53% 2.42° 242.57420.87° 294,00429.42" 267.07424.31%
Hayanmi 290.03+20.93¢ 700.45+28.19° 350.27+16.92° 396.55+33.80°

Y Any means in the same row followed by the different superscripts are significantly differentp<0.05) by Duncan's multiple range test

Table 5. Overall acceptance and failure stress on the sweet potato chips for determination of baking times

Baking times(min)

Samples 23 25 27 29 31
Shinjami 2.50+ 0.84° 5.00+ 0.63° 6.33+ 1.63° 5.83+ 0.98° 7.83+ 1.60°
ac?:;f;‘ilce Juhwangmi 3.50+ 0.84° 450+ 1.52 5.50+ 0.84° 8.67+ 0.82° 4.17+ 0.98°
Hayanmi 2.83+ 1.33° 6.50+ 1.52° 8.33+ 1.03" 6.50+ 1.52° 550+ 1.22°
‘ Shinjami 589.53+35.50°) 372.13+12.46° 649.23+34.95° 887.13+75.67° 618.46+57.15°
F aﬂ”r(e )Stress Juhwangmi 2334843343 294,00429.42° 311.26:+45.42° 300.58+24.30° 343.40428.36"
s Hayanmi 284.28+37.46" 350.27+16.92¢ 647.78+57.08° 1,010.20£92.76° 544.63+43.70°

Y Any means in the same row followed by the different superscripts are significantly different(p<0.05) by Duncan's multiple range test

Table 6. Optimal processing conditions of chips with different sweet potato varieties

Optimal processing condition

(\S/er?gtlizss) Slicing thickness Sucrose solution con. Blanching time Baking t?mperaume Baking time
(mm) (o) ©) (© (min)
Shinjami 1 20 45 120 31
Juhwangmi 1 25 45 130 29
Hayanmi 1 25 30 130 27
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FEmoA 33472 7Y w2 TS UEE F5E 23
Az 27N AT Jo Lgke v 4 sieknoA «
F JTate] Hjgte] f-oA 02 AR, aghS AlXbw| 9
Fu|of| A= sty en, siekuoA= S8R b3k
2 Aztmlo A Frtetglen, FguloA= FastHth
g 24 23, 2E FF004 9' 29 vhE maltese”t HE
T R] ke, fructose, glucose I sucrose THaF-2 Alxpn|of
A 22 227, 435 9 1031%E, F30]= 3.06, 2.88 H 20.67%
831 Sgk)E 1.07, 1.02 ¥ 12.62%S vreo] F3uo
A 7 =& sucrose TS UEH AtHp<0.05). 59
A Az 2HNA Az JY FHT FFE A 25 25
sucrose FHgpo] Wk M Wto] B YFS Ly,
ol= HlX|= oA T sucrose7} ol HFE 0] sucrose
dgol S71e Aoz A, drods HEHA 4%k
o, F AR F AAE maltose= 7HEol <3| LTkl A
Ho| 33}lx 1 $31% AEO| maltoset} dextrin® 2 E3[ 5]
o] dyto] F7Hetth= Aot -2 7ol lth(Picha DH
1985). Shen 5(1981)2 7}E2% 7t whet HEo] E3k4

o4 -

A4 eRAEIYTAA
3 g-amylaseo]| &]3}e] dextrin® 2 B3T3, [ -amylaseo]
OJ3}| maltose2 F-3f=| o] Tote] F7HETHL 3H¢ L, Kum &
(1994 7hdo] ojgt 58} 0 Fmaakgo] ofs) Tote] F7}
gty B ustglad], 2 Al Fel Az wE maltose
9] 37h= 98 1ute] HEo| hdel gJste] E3tE 1, 1
TFubo] gHeEo] Qe [-amylase?] A AF o] oF| HEo]
maltose 912 HajE Aoz wrke)

8. BHsEY
7 % 8 AFzoR AxY W Bt ARt

Table 8%} ek olak, Fn), 7hv), Gad, vHARG 9 A
71 & o] 3l AlA}u]|E= 5.83, 7.33, 6.17, 6.17, 6.67 E 5.83
AL el ey, 3= 8.00, 7.33, 7.83, 8.17, 8.00 ¥
8.508& YEM 1, sFeFr]= 6.50, 6.50, 6.33, 6.67, 6.67 L
61782 L gieh nheb o3k 7iml, She, uha 9
A | BEel A A e 7B Uehl 237t 3
Fu} el Azl by A B2 Basgon, ol
Z3ule Az Qo ¥ feg U 2L A= B
Fol W2 219 P, A, Fo) L AR A% 5 B
29lo] g Aoz AzkEth

= =

9. AMZHHA|

FF0 e 2ok o FeB7h AiN(Table 8)f A 3%

Table 7. Color and free sugar content of sweet potato chips manufactured by optimum processing condition

Color values

Free sugar content(%)

Samples

L a b Fructose Glucose Sucrose Maltose
Shinjami ~ 35.46+0.67"  2825+0.50°  —1.02+0.36° 227023 435+0.12°  10.31+0.14° ND?
mi‘;zal Juhwangmi  63.47£0.48°  2559+1.16°  33.47+0.44° 3.06£0.82° 2.88+0.19"  20.67+0.96" ND
Hayanmi ~ 85.64£047° —6.46£0.15°  18.91+0.33" 1.07£0.18° 1.02£0.06°  12.62+0.75° ND
Shinjami ~ 32.5743.66°  12.30£0.69%%% 37941 21%k**  (0.77£0.11%%*%  1.66+0.14™%% 2524+] 40°%** 3 .58+0.22°
Chip  Juhwangmi ~ 39.69+£2.42%+% 10.57+027°%+* 21 81+0.96™** 1.06+0.22™  4.58+0.15"** 34.06+1.85**  13.50:£0.50"
Hayanmi ~ 40.20£3.16™%%  2.20+]75%%% 17.30x1.85" 0.60£0.08"  0.80+0.01°*  25.78+1.67°**  11.36£0.39°

Y Any means in the same column followed by the different superscripts are significantly different(p<0.05) by Duncan's multiple range test.
*p<0.05, **p<0.01, ***p<0.001 indicates significant differences between raw material and chip of sweet potatoes by Student's z-test.
Y Not detected

Table 8. Sensory evaluation of sweet potato chips manufactured by optimum processing condition

(\Szﬁgtlizss) Appearance Flavor Sweet taste Hardness Crispness ac(gzsf:rlllce
Shinjami 5.83+0.98*) 7.330.82"™ 6.17+0.98° 6.17+0.98° 6.67+1.51™ 5.83£0.98"
Juhwangmi 8.00+1.10% 7.33+1.51 7.83+0.98" 8.17+1.60° 8.00+1.55 8.50+0.84°
Hayanmi 6.50+1.76™ 6.50:£1.52 6.33+1.03° 6.67+1.51% 6.67+1.51 6.17+0.98°

Y Any means in the same column followed by the different superscripts are significantly different(p<0.05) by Duncan's multiple range test.
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Table 9. Correlation coefficients between factors affecting quality characteristics of sweet potato chip

Factors Fructose Glucose Sucrose Maltose F:tlil;rse b-Value ac(c):;tr:ie
Fructose 1.000 0.711#D 0.870** 0.327 —0.528 0.338 0.746*
Glucose 1.000 0.4 —0.368 0.075 —0.292 0.282
Sucrose 1.000 0.691* —0.861*%* 0.709* 0.915%*
Maltose 1.000 —0.936%* 0.978%** 0.718*
Failure stress 1.000 —0.945%* —0.882%*
b-Value 1.000 0.738*
Overall acceptance 1.000

D #4p<0.01, *p<0.05
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Hasrgon, olelg AT Lkl 2912 sk 915
of 7o Fe Bol FFL vlAE Qo] g AuEA
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sucrose o] W48 719 9 aazrgo| o) PAE=
fructose®] o] F7kst= Aol o3t Ao g AT £33
BS5EA 93-S n]X]= 23107 fructose(r=0.746), sucrose
(r=0.915), maltose(r=0.718) & b-value(r=0.738) 7} 2] A+t
A% ehlel § w9 PARe 711 7| 5Ee] 244
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o 715%g Holt Aoz 7, FeT I bvalue
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o OF
heaRS|
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