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Abstract

This study was conducted to determine the effects of the pretreatment and infrared drying methods on the
physicochemical properties and antioxidant activities of dried peaches. The pretreatment methods were the 30 min
treatment of NaCl, vitamin C, and soluble Ca (1:5 w/v immersion ratio), and leaving them untreated before infrared
drying at 55°C for 20 hr. The moisture content was lower in the pre-treated group and was significantly lowest
in the 0.3% NaCl. The titratable acidity and soluble solid content and acid ratio (SS/TA) were high for the vitamin
C and soluble Ca groups. The browning degree and cutting strength of the dried peach were lower in the pre-treated
group. The total sugar content in the 0.3% NaCl group was significantly higher than those in the vitamin C and
soluble Ca groups. The Ca contents were more effective in the soluble Ca treated group and increased with higher
Ca concentration. The sensory evaluation results indicated that the organoleptic scores for the overall preference
were higher in the 0.1% vitamin C treated group. The phenolic compounds and ABTS radical scavenging ability
were high for the 0.1% vitamin C and 0.1% soluble Ca treated groups. These results suggest that pretreatment
affected the qualities of the dried peaches, showing that infrared drying can be applied to the production of high
quality dried peach products.

Key words : pre-treatment, peach, quality, infrared drying, antioxidant activity

=

Korean J Food Preserv AR O Al == (o) OF
19(6;, 849-857 (2012& j?\\'] el I—E—IEI'l ,8‘17% _I!'I
http://dx.doi.org/10.11002/kjfp.2012.19.6.849 The Korean Society of Food Preservation

M B

Hdolup AaFe M2 Bts E7E 7154 AE0 T
Alof F-714 3 vlehd, Aolidfrd Fol ZtEs 13 A
A AF oA ool F2 AL O R o] 8F o]
U, HZole A FF oz V|EAo] SuUlE
2t B2 7heFe] o] &7 H A

B oW Prunus perisica L Batsch)= -2yl st 2+
9] shuolH, A Ih(Rosaceae), EOtotEH( Amygdalus)
o &ahe 2t 994 R sEvete] Al FAREE
BE, T, T8, A S0 g7 i) He A9s
TAoZ Aol k1), 53] AEAY Hsole] Afu)

o
w}

TCorresponding author. E-mail : ksyoun@cu.ac.kr
Phone : 82-53-850-3209, Fax : 82-53-850-3209

A2 20001t o]l 014 2F 7,200 ha® ©]& = F 9

oF 529, AAFES °F 97400 tonO. 2 U F AJaleko)

75.3%5 A3kl ATHR). oleldk Ezole vid Ajul A

A AAEFol F7hetal Qe FAlolW 24, {714 2

ookt vlENI R} 553 3] 9 A58 wol Fat
H

[0

1 o

wek ol gl ZFE &, 23, AW, 184,
S 22 HA g d e axrt loe AR
J9A 8 AFgo e e F2 e, BX
o] Az} o] 7HA] HAE 2F9] Y8 = o840
0L =olAa Jtk3). E3F vitamin A, C7} F5-3laL

amygdalin, kaempferol, -carotene, sorbitol 52| A 2] EA]

o O il K

S of o

off 1e L 3o
N

E-Z0]2]of| catechin, proanthocyanin, chlorogenic acid 5]

Zolols ro] T FeEo] Qlo} Bavsl, T
2, J238, $354, UzE 5 59 a5 = Ao
2 RiET otk AT ATE FEe ool A%

- 849 -



850 S A Z A AR5 2] 41938 A6z (2012)

’do] Gro} UA|E37} Brtujste] 714 A o] Holx| 1
Rnoem 53], F712<1 HYALT FAMNE T2 Al
S EHES e FO0E ofifE o] BgolE o] 83 4k
< 9 uFA9 7FARE o] AlEgh A7golths).
ZHPHE Az A st 1E Az
Hol 12ty o]F 2 Al&3le] K3l glom tgHo s
ol 87ks ¢ dExWesE 4%, $2 % ¥z
59 Wl gtk o] Axd= AAFA olf= &
ZAZ(hot air drying)7} 72 J3HA|IL glom o] HPHL Al
stal FhatA 127} o] FolA AA|F |7 AR G
Aol 71919 F=F, mEAZz o3 A} 4,
AZEY Aps) A e BEAE, 28 vz <l
Ay sl 22178 5t W Tt At T2 EAIR ] A
(6). 21X 7 Z(infrared drying): 0.75~400 m2] H$2)
S o] &3t 2Fe 2EE ASA7)A S AAT
= WHOE 7ME E8(70~80%)°] o, AFFYe] &
Fetar o] Evdsitets ddsh Ax7) 7hsst
ARE 7ML Jom, fJEAY BT o 537} A
Yol W3tz efom AxE] Moy e vt
2 Bdxe 540] o aAF dxyoletal
gk 4= Aok &, AHEHA Z(osmotic dehydration)= & ]
ofgt M} vk 3] &S Has et X Al HAS
E,H_ u

13
[}
gk ofe} AlskS A AStA @uhs S

>
o
©
o~

th b of

Mo R
o
o
i
>_tl

rl

=2 O
®). oIAE & AR EC] AFol A&
anjzke] #A Foiet Heol 7he HiEol 5
FAOIARE H A 5E]A] gFe AR HxT]Ee] Aol AHE
Ha e Ao, AFASE AT AAZH] A= W
ugk Aol

ueba] B Apeae AxAEY FE NS g A
T2 AFEAE 2 e Az e Bl AZAE
4 3 71e54S va B4k aFE Ax Beol
AE2 Aitel Bag 7xARE AAstaAt sl

0

R

X =
B Ao AMgE BaolE 2011d AAEE ool A

790 FE3 AT TR FFOE 2ol 9

A% Baols Alste] Folu WA] 59 o]&dS AlA3t

I AR e FEHA F5HE AZE 05 om FAZ

T A slicedt & Ao AME-3FAT

HENAMe| =A

AzAA T WHoz NEXge E7= 03% NaCl &
A} vitamin C(0.1, 0.3, 0.5%), soluble Ca(0.1, 0.2, 1.0, 2.0%)
| Ao g5 vlE L5(wv)E 27 3083
Ao HA At & T SRS A As Ax

A3

S50t MelM A=E

ol Ax 259} AI7Ee dRAES Eale] o]Fo]
How, duldg Ay 43, pH B 7R3
ARE 9 A% Fegrier 71 43 =
02 HxIAY. He)X HZEE infrared dryer(IRD-250,
Woori Sci, Korea)Z ©]-8-3}od 55Tl A 20A]17F 23192
), 7x9 Egole 723} $ T PE(polyethylene; 60
um, AHAFIE 600 co/m” d-atm, 15 x 20 cm)ll ©o} -50C
o] BA3IAA FHEAS A
AlRe =

Az Bgole] ilslsS 438
olghe &ujel 1:108 HIE=E
Whatman No. 2 A#A &2 o33}
A52 AR

o]
ol
£
>
il
i
3
X

U

St
=

AL

A
T

0

by

)

2o oA 8 =47] (HG53, Mettler Toledo,
)E ol&3t A3t

=]
o

G
£

el

pH & 7124 0EE &
pH % 7H4 18 #9] $42 Kim 599 ol F3t
o A& 3 g& Fl 30 mLY] FF/-E 7HH $ homogenizer
(Nissei AM-12, Nohonseiki kaisha LTD, Japan)= 10,000
pmoll A 1027 vkafisted 20| A 2417 W3] & of 3}
o] pH meter(Toledo Gmbh HG53, Switzerland) ¥ =72 Y=
Al(Hand Refractometer, Atago)S ©]-8-3l% =743} ch

HYu=

AR AR 5 g& A9 50 mLe] SR4E 71D
% homogenizer(Nissei AM-12, Nohonseiki kaisha LTD,
Japan)= 10,000 rpmol| 4] 1023t whafisted 20Tl A 3A|7F
W23 o oj3}3ke] 0.01 N NaOHE 24 3}e] 4H]E
kS citric acid® AF3T]

A

A= FFHAE0 2 3% Chromameter (Chromameter
CR-200 Minolta, Tokyo, Japan)ZS ©]-&3}o] =43}9] o
Az & #8327 359 AX}FE Hunter scaleol] 23k
L*(lightness), a*(redness-greenness), b*(yellowness—blueness)
2! Ho(Hue angle) #t= S43t¥ o™, M2HAB)= x A



Physicochemical Properties and Antioxidant Activities in Infrared Dried Peach Processed by Different Pretreatment 851

o} i3] AEE tETE Slof Thee] A )3}
o AEHHT.

AE= /(L= L)+ (a;—q,)?
Li = initial, Lt = test

+(b;—b,)?

A
=

[

T

HEs X B0} 2 goll 575 40 mLE 7skal
10% trichloroacetic a<:1d 10 mLE 7]-3]- % AR o A 2417
WAe & oJste] 420 nmolA FFE=E SA3ATh

N

Of
ot

f

-
o " o

%
rol
‘{O{ . 2

32 phenol-sulfuric acid H(10) 2.2 A3} A&

00 mL volumetric flaskol] Y1l SFFE FE3H L

1 mLE test tube®l] Y3 DNS reagent 1 mLa
95°Co| A 155 ToF =& A|ZT} Ao =

T SHRF 3 mLE ol AT F 546 nmoﬂ/ﬂ

AetA0m glucoseS EFEAR AME3le] 4

T s b=tk

(O

i

7}

%

I

=
=

[

o Toh O oy T
rx ol

2 K

o,

[&

Xél:[-Eﬂ

A8 Lee9t Hwang(11)2] 972 Fa1sle] A8
1 cm x 2 cm& 293 & Rheometer (COPMAC-100, Sun
Scientific Co, Japan)S A}-8-3lo] AddS =33t =
A 2712 table speed 120 mm/min, FYPZ0] 150%, -
g 2 kg2 SISt

713
F714d #4& 95 AR Alxe 4 FaH02)S
ol-&st] A& 05 g& 483 S43 ¥ 65% HNO; 6 mLS}
30% H:0, 1 mLE teflon bottle®] B2 § o]& AA AlH
gdog ALYt HAE] WHOZE microwave
digestion system(Ethos-1600, USA)2- ©]|-&3}o] Z1 600
W= 3 3087t AF 35 AAletelth dxe] 3H4S AR
A E8ME 045 um filter2 73] 4 A 52 ARS8t
Atk #7148 =42 Inductively coupled plasma spectrometer
(ICP-IRIS, Thermo Elemental, USA)S A}-8-81o] 41515
o B2 Flush pump rate & Analysis pump rate=
2.00 mL/min, Rf power:= 1150 W, Nebulizer flow= 20.1
psi &ttt

s iie A 54 354 FH48AE F IAEE
& FAAZ AF7HEEHE dEste uEdA ¢ s

2002 FAE Feaddol st 558 AFHES : very
much like or strong, 1 : very much dislike or weak)l 2]3}<]
2A)3F L 9] PHappearance), A(color), 2] ZH(texture), Bt

l

(taste ), B FRFH Q] 7] % % (overall acceptability)ol] o ek
s 5A4S Brhskih

EalwH = g 53

Dewanto 5(13)2] W] wa} FZE 100 Lol 2%
sodium carbonate 2 mL¥} 50% Folin-Ciocalteu reagent 100
LS 7FeE % 720 nmoll A SR EE SHSIASH gallic
acid(Sigma-Aldrich Co, USA)2] A#Alol] o]3te] shaks
K=

EetEo|= g2 =3

Saleh®} Hameed (14)¢] *Hell w2} 355 100 mLo|
5% sodium nitrite 0.15 mL-& 7}g+ § 25°Coll A 6327 W] s

2 10% aluminium chloride 0.3 mLZ 7}3Fe] 25Tl A
587F X519tk TS 1 N NaOH 1mLE 7}3}1aL vortex
oA 718 F 510 nmolA FHEE =B89S ™ rutin
hydrate(Sigma-Aldrich Co, USA)] Z#Aldl] o]3le] gha
S AFES T

ABTS radical &7{&NM =3

Re 5(15)9] Wl we}t 7.4 mM ABTS[2,2’-azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt]<}
2.6 mM potassium persulfateS E3}5}o] AL - Aol A
24A17F 5k W51 radicalS FAGAIZ T A 2Rl
ABTS 895 732 nmol| A §35%=7} 0.70040.0300] ===
phosphate buffer saline(PBS, pH 7.4)Z 3]443}] A-&-3}%
o 34" 89 950 uLoll FEE 50 LS 7Fete] Aol A
1027 WA 3 732 nmoll A FHEE 4351909
A4k, ABTS radical scavenging ability(%) = 100 - [(OD
of sample/OD of control) x 100]0l] 2]3}e] &A1& Al=3}
At

SHRE

RE ARE 33 ghE0 7 st Px| et FFUAE
e, oA HAEE version 122] SPSS(Statistical
Package for Social Sciences, SPSS Inc, Chicago, IL, USA)
software package program=- ©]-8-(16)3}>] Duncan’s multiple
R =g

range testE

s (it

3=}

»E

(]

= % pH

9] ¥H(0.3% NaCl, 0.1~0.5% vitamin C, 0.1~2.0%
soluble Ca)oll W2 2] 9) 1% Hole] &2 3 pHE
Table 13} Zth A2 W] & Boole] SRk
Ao ARRARM fdashs Bde BdoH 03%

F|II
[

PH

>~!



852 S A Z A AR5 2] 41938 A6z (2012)

RHi(17)9h= vidle] 275 Ye e, A5 dx g9
A4 FE 9 ATt WE xjol2 AdET: s wE
vitamin C} soluble Ca Ao = & WH3zl= B35 R
29kt Soluble Ca Ao M e Tt T/ 25
Zro] Z7lee A3 HAET), ol Ca g wet AlE
o] Axgd 7 2 2AZ s Sol AxRERd dFS
u| % Axe}l Fadvi18). 3-8 pHol A& A7) F
Agel vlste] F7kehe 23S YERATE AFEAE =
B A4 59 WFAEFS B AEGY T 4 S
o FA st FEFIE &5 7IEZA olnf AFT} &9
Atolof] AHEqF ERE Qlste] 849 gk & &0 79

(19). Ol AFFAL 0§ AAIE AR FS A%
o AL BEAA L=
o ELRE A7)

184 TBE, HYME U G|
AR mE Ao Nazx Bgole] Fdo] F
82 F9 Sl Zh8H 1IR, AYNE L PN
X
bl

o) 7484 R S 7.37~7.73 °brix©] $1.O. M, vitamin
C A2l A 7H4 g2 FFol v S7kske 23E
YRtk 38 vitamin C$} soluble Ca #8] H%7} Z7}
Gl et 7R E e frolF R sk A
& YERAIE. Khin SQDE AR o)F R4
o] #d WFo nPE TS FMIZITAL Baston
ol &3 11FH Ato]9] chemical potential xFolol &Jsk
Ao Z Busich w3 AFPA NN FFEL, T

=4 9 2FR 7T 23 JTS WA 53] e
Aol FA 71Q1% Ao Bad uf QUth22). &, Park 5
(23)& muskmelon®] 7Fg A A7} FA wsto] vlA &
FES Aer ¥, A2 § blanching 77t F-A 2ol H
sl 7184 1 E FEo] Eue d9E Basiglon
o] Tk Ixjglol| o3t FEEAo] PR FFe FUMAIZI
Ae} & 5 ok sk AT oA = ZHzke] A st
FAge] vlgte] =2 S YRS vitamin C9}
soluble Ca A& 9] ¢ &7} S71gel we} gho] F7Fst
ot A Haske AdE YEITE o] 9 2 Ade
AP AHREAZE US| AE W R &5 3
F7E g & o7 §EEH ojuf Ake] &4o] FU
Shh= Hi1(24)2 v|Fo] & o 27 A HAE] o]
T frlkte] £4o] F7HE ] wE AvE A
o} Au)e} A BAE Qe LM = 0.1% vitamin
C2} 2.0% soluble Ca A Zol|A] =& k= YERNITE LRE
o2 widef F4 Wdke AsAeet 25 9= A
wom o] el wl AEe} Abee 7HAdtal
Az, T, A= S7HEE AoZ2 HUFEHI JTH?2S).
o]Fe] Azt WA W Ax HFole] pH, 714
FE ek fo)ake zpole Zbzte] 20| wE FRE
Ar9} f71ake] §E0] w2 292 AHE ™, vitamin
9 soluble Ca®] AA 4AF AA g7t Ax2Ee &gt
AdstddS dAsta F49 IrE dalls + A
S =2 AtsHTh

o

-~

AA o) M2 Aoz Faole Mg 43
A7}E Table 29} 2tk Boolo] WA Hro] Ax= 1)
a, b 2 HoZ ®lusdlyon A3 AE)E E<ob 9t
gk Ao apo]= YERASITE Tha Apole o Hnks
o2 237 912 JeE L & 2 52 et

=

Table 1. Physicochemical properties of infrared dried peaches by different pretreatments

Drying method Pretreatment Moisture content Eg:;:gtll?("s]ggii Titratable acidity(%) Brix %g%/%%l fatio
Non-treated 7162015 4.6740.09° 7.50+0.00™ 2.2740.04' 2.7620,04°
0.3% NaCl 5.49+039" 4.85+0.06" 74740.12™ 2.58+0.07™ 2.89+0,04“
0.1% Vit-C 6.1240.25% 4.87+0.07° 7.60+0.10° 2.45+0.04% 3.11+0.06"
03% Vit-C 6.32+0.41% 4.87+0.07° 7.60+0.10° 2.61+0.08" 2.91+0,06™
h;fy?f}? 05% Vit-C 6.3540.06™ 4704009 7.7320.06" 2.57+0.08" 3.0240.11%
0.1% Sol-Ca 6.88+0.60" 4.79+0.08™ 7.40£0.10° 2.4120.10° 307:0.17°
02% Sol-Ca 7.04+0.39° 4.8240.05" 7.37+0.06° 2.59+0.06™ 2.85+0,08"
1.0% Sol-Ca 7.1620.45° 4730.03™ 7.5740.06° 2.6540.12% 2.86+0.11%
2.0% Sol-Ca 7044031 4.8240.05" 7.60+0.10° 245+0,05° 3.10+0.02°

"Values are means * standard deviation of triplicate determinations.

?Different superscripts within a column (a-d) indicate significant differences (p<0.05).
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Table 2. Colour parameters of infrared dried peaches by different pretreatments

Hunter’s color value

Drying method Pretreatment . L a b B AE
(Lightness) (Redness) (Yellowness) (Hue angle)
Non-treated 70.301.24" 5.10£0.05" 9.73:0,06" 64.3720.15° 6.50£1.23°
0.3% NaCl 77.53£033° 4.48£0.09° 6.87+0.13° 58.37+0,06" 14.12035°
0.1% Vit-C 77.36:0.58" 4.3440.06° 9.1440.13° 66.20£0.10" 13.57£0.59"
0.3% Vit-C 74.19+0.05" 6.18+0.01° 870:0.04" 56.63£0.12° 10.59:0,05"
Igrfy“i‘ffgd 0.5% Vit-C 68.80£0.22° 5.76£0.01° 9.96:+0.04' 453240.12° 5.00£021°
0.1% Sol-Ca 69.84+0.52 5.000.04" 8.95+0.04% 62.63:0.15° 6.16+0.51"
02% Sol-Ca 73.56+0.24° 5.38+0.12° 9.50:0.41° 62.57+0.64° 9.77:025°
10% Sol-Ca 76.77£036" 6.66£0.13° 5.98£0.10" 43.40£061° 13.80£0.34°
2.0% Sol-Ca 74.48:1.83 7.10:0.23" 6.92+0.09° 4633047 6.29£1.20°

Values are means * standard deviation of triplicate determinations.
"Different superscripts within a column (- -g) indicate significant differences (p<0.05).
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Table 3. Browning degree, total sugar content and cutting strength of infrared dried peaches by different pretreatments

Browning degree

Total sugar content

Drying method Pretreatment (O.D 420 nm) (@100 g, dry basis) Cutting strength (g/cmz)
Non-treated 0.678£0.006" 2831£1.18° 2552+152°
03% NaCl 0.532+0.003° 2.44+0.10° 3176+247°
0.1% Vit-C 0.6000.006° 23.24+0.9¢" 28334237
0.3% Vit-C 0.560+0.003“ 30.61+1.20° 2686+365™
Idlnf;ahffgd 0.5% Vit-C 0.561+0.023° 34.50+2.26" 2960+368"
0.1% Sol-Ca 0.596+0.005° 18.43+0.67° 20414253
0.2% Sol-Ca 0.5520.002" 32.8444.24° 2102£296'
1.0% Sol-Ca 0.528£0.001° 24.54:0.97" 27732230
2.0% Sol-Ca 0.543:0,010" 20.83+2.78° 2887273
Values are means * standard deviation of triplicate determinations.
"Different superscripts within a column (a-¢) indicate significant differences (p<0.03).
Table 4. The contents of minerals of infrared dried peaches by different pretreatments
(mg/100 g)
Drying method Pretreatment Ca Cu Fe K Mg Na Zn Total mineral
Non-treated 38.90 0.54 3.89 750.00 5270 2370 184 871.60
0.1% Sol-Ca 50.50 045 262 632.00 45.80 15.10 192 74840
Iggaufl‘;d 02% Sol-Ca 7370 071 618 740,00 60.10 3200 2.64 91530
1.0% Sol-Ca 107.00 0.56 437 758.00 5230 21.80 221 94620
2.0% Sol-Ca 107.00 044 430 724.00 45.10 2490 1.99 907.70
EsdAL C A Al ol o3, A, gt T4 71557t =2
AA o] e Hednz Bpole) weH 54E Zo vehgor, 227e) H$E soluble Ca H el A
54 HEH o= vl ¥ Table 59 2ok AAE =4 E2 7|5 E5EAAE UYERAIT o9} e Aape 2] A

Table 5. Sensory evaluation of infrared dried peaches by different pretreatments

Drying method Pretreatment Appearance Color Texture Taste Overall acceptability
Non-treated 18040632 14040.52° 2.30+0.82° 1.7040.67 1704048
0.3% NaCl 2.60%0.52" 2.90+0.57™ 2.7040.67" 2.60+0.70° 2.6020.70°
0.1% Vit-C 3.53+0.69" 3.60+0.70° 2.80+0.63° 3.50£0.71° 3500.71°
03% Vit-C 2.800.63° 3.40+0.52" 2.7040.95™ 3.3040.67" 33040.67"
Ifl‘fr;lafl‘;d 0.5% Vit-C 2.99+0,78" 3.30+0.82" 2.60+1.07° 3.0040.67" 300+0.67"
0.1% Sol-Ca 2.80+0.79" 2.70+1.06 3.00+0.67° 3.10+0.74° 3.10+0.74"
02% Sol-Ca 27020.48" 2.60£0.70° 2.90+0,74 320:0.79" 320£0.79°
1.0% Sol-Ca 2.80+0.63" 2.50+0.53 3.10+0.57° 3.10£0.74" 3.10+0.74"
2.0% Sol-Ca 2.60+0.70" 270+0.67 320+0.63" 2.90+0.74" 2.90+0.74"

Valu% are means * standard deviation of triplicate determinations.

PDifferent superscripts within a column (a-¢) indicate significant differences (p<0.05).
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Fig. 1. Total polyphenol (TP), total flavonoid (TF) contents and
ABTS radical scavenging ability of infrared dried peaches by
different pretreatments.

Values are means + standard deviation of triplicate determinations. Bars/mean values
with different letters are significant differences (p<0.05). GAE, gallic acid equivalents;
RHE, rutin hydrate equivalents. A; non-treated, B; 0.3% NaCl, C; 0.1% Vit-C, D; 03%
VitC, E; 05% Vit-C, F, 0.1% Sol-Ca, G; 02% Sol-Ca, H; 1.0% Sol-Ca, I, 2.0% Sol-Ca.

ABTS &HZ &AEHL F4F A48 (hydrogen-
donating antioxidants)2} A1 T3 &1F8}A (chain-breaking
antioxidants) =52 A = 3o 48 (aqueous
phase)Z} +7] d(organic phase) =50l 2§ 7153 S
Holth(15).
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