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Abstract

This study was to prepare the pear-dried fruit for revitalizing the pear fruit industry, measuring the fruit quality
characteristics and antioxidant activity according to different drying methods for both normal and physiological
disorder fruit. The moisture content was significantly decreased with the lower in drying temperature. The L* value
of freeze-drying, while a* and b* value were hot-air and vacuum drying were the greatest, leading to slight browning
with yellow color. The soluble sugar content had the highest sucrose content in hot-air and freeze-drying, and
fructose was found highest in vacuum drying. The total polyphenol content was found to decrease with increasing
drying temperature, but the total flavonoid content did not differ according to the drying method. Four phenolic
compounds were detected, namely, arbutin, catechin, chlorogenic acid, and gallic acid; fruits dried using hot-air
drying had greater contents of these compounds than fruit treated with the other drying methods. Although there
was no difference in the quality of dried fruit production using physiological disorder fruit, it would have to be
used as a component of processed food as the area of disorder part was clearly brown. Also, because the effects
on colors, ingredients, and texture vary depending on the drying method, which can be used to produce dried
fruits that can be stored for a long period of time.

Key words : freeze-dry, hot-air dry, vacuum dry, phenolic compound
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reaction product(MRP)e] ZA|z o 2RE 7[Qlet)
(Bennett 5, 2011; Youn¥} Kim, 2012; Piscopo &, 2014).
A Fe] gzl = €%, 4 3 Addx 5 49
wlol Edsht Aoz A2 skl JldE 2712
A dFAI7 e Gz wo] ARSE A Jlth €34
2 AdxAFte] w2al vlwE AF e, GFAE Al
FA 27t et} v elobE A B g sk FAl
£25 W BYHAA AF Al FYHE F7IA A
A S AetKLee 5, 2014; Piscopo 5, 2014). 12
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frgE o] Fdo FA 4 vE § UtKKim 5,
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o] Az AHeE 1 JrthLee 5, 2014; Kim 5, 2015).
12E ol ok PPATE HL3} 2ol T

10 =2 QIS S

o,

4
o
<
kI
o

X

7F FEs] S Aok Wk oy}, sl AL Bkl 7HA €]
S A BT FF, TRkl gd 224c]
A4, Fte 3 Qe Tk xR 29 Az
A7} 713 ATHKim 5, 2013). ¥lE iR A2 8o
= 2HlE 1 glon, ke OE A Hla) dAo]
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DPPH & ~HEM &1
1,1-Diphenyl-2-picrylhydrazyl(DPPH, Sigma-Aldrich) 2}
2 A8 -8 Brand-Williams 5(1995)2] ¥ < Wy
slo] 243810t 1 mgml FE=2 A %g A= 025 mLe}
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DPPH radical scavenging activity (%)
= [1 - (Sample absorbance / Control absorbance)]x100

ABTS 2tHZ &2HEH &3

2,2 -Azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid(ABTS) 2}tz A 249 542 Re 5(1999)] ¥
Mg o] &3l th 7 mM ABTSS} 140 mM K,S,05S 5 mL
0 88 ULE 4J0] o] & ol 12- 1641 WA A7 7, o] &
absolute ethanol¥} 1:889] H]& = 470] 734 nmol| A th=+-
o] FF%= Fhel 0.70+£0.027}F ¥ == 243k ABTS solution
< A3 TE Methanolol] 20 mg/mLe] FEE 9 AR
£ 50 uLe} ABTS solution 1 mLE 30% E<¢F & &
2587} incubationdte] 734 nmol|l X FFEE SH U o
™, trolox(Sigma-Aldrich Corp., Ltd., St. Louis, MO, USA)S
FTEAE ARESt] 59 Aol oal ALttt

ABTS radical scavenging activity (%)
= [1 - (Sample absorbance / Control absorbance)]x100

HlEstere Ba 24

AR 1 g YA dael] go] vRiigh £ 20 mL ethanol =

A}t FE2EL A0 A 3057t ultra-sonication -
2)3}aL, A A2 0.45 um membrane filter 2 o] )3}
LCE #2319 tHLC-20AD, Shimadzu, Kyoto, Japan).

28 AL ACE C18(4.6x250 mm, 5um, Advanced
Chromatograph Technologies, Aberdeen, UK)< ©]-8-3}%] 2.
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A9l 2% acetic acid’} £3¥ HPLC 539 &, Bl 0.5%
acetic acid’} E3HH acetonitrile S AF&3FA T o] 549
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10%(60 - 65¥%) = A7 3te] 280 2 320 nmoll A 7 E313]
o} ETA] 92 arbutin, gallic acid, catechin, chlorogenic
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acid, caffeic acid, p-coumaric acid, luteolin, quercetin,
kaempferol (Sigma-Aldrich Corp., Ltd., St. Louis, MO, USA)
58 ol g3lqin.

EE A9 43 niasiglon], 49 Ay} 42 SPSS
v.20(IBM, Armonk, NY, USA)< o]-&ato] du)jx] E4F
#2495 2 A6} 31, Duncan’s multiple range testE ©]-8-3}
of At 7+ Fo0AS p<0.05 FolA HA kAT

a4 pa
T2 BE 78N IEE e ¥ ME

Az S geld S Ao £ 3 3=
2 M2 Table 1o YERATE A & F& e
GIUZ 14.442.46%, A AZ 15.1+4.84%, T240=%
6.3+1.05%= TAAZE, X, Adx o= U
ZALE o] AR AZ2Eo] 7P F3UTE A W R
< B A s AR g S0 B2 9% vIAle
Aoz dEA Jed, AxH FL& hrEo Fio]
AAHEZ v &S] A 2 S o F3) AFS

S3= Fo] 7lsslH(Lee 5, 2014; Piscopo 5, 2014),

Table 1. Moisture content, soluble solid content and color value of ‘Chuwhangbae’ dried with different methods

Hunter value?

Dried tvpe Moisture content SSC”
P (%) (OBHX) L* a* b*
Hot-air 14.4+2.46%) 71.443.86° 73.3+4.02° -0.9£1.35° 13.3+1.36
Vacuum 15.144.82° 60.8+2.27° 72.9+2.34° 1.6+0.51° 20.2+1.12°
Freeze 6.3£1.05° 69.1£5.37* 86.140.93" - 1.240.25° 11.10.84°
Control” 86.7+2.81° 13.5+0.37° 66.8+1.99° - 1.3+0.20° 6.5+1.10¢

SSC, soluble solid contents.

JL* (ligheness:0 - 100), a* (green: - 60—red: 60), b* (blue: - 60—yellow:60).
*MeanstSD (n=4) within each column followed by the different letter are significantly different (p<0.05).

“Contents before drying the pear flesh.



28 A FAGFETIA A27E Al1E (2020)

GFAZE 71.4 °Brix, 447 Z 60.8 °Brix, $271 % 69.1
°Brix® x| njg} thik xpolz} 9t

Hunter value®] 572 AlZHA o2 Fd3t Mo Sk
< AlEs7] 913 Wi o s WEE YeEhlE Lk 54
Az AN 86.1+0.930.2 71 =9tm, dFEAX
73.344.02, A X 72.942.34 50 & VERGTE WHA | g%
TS FAAZ A TolA - 11940252 71 e Fhs
el o, brgk 23t AR A7 11120842 &
FAZ 13.3+1.36, 7HA % 20.2+1.129]) H]8] AjA o g
sto} wghdlo] A9t} ol Az vl 2 &%
do] 71X AzxHPHA 7]l" A3 E chemical-
physical ¥18}7} Ao oJkE w|H 7] wjZ-o]th(Piscopo
5, 2014). YA o 2 ZhH -2 peroxidase(POD)<} polyphenol
oxidase(PPO)2] &7 Alslof ol&f WAYsl= =} 3k
I o] SgHEREe] SolAQl Bl R AA AkstE s
A slgES At AW xd JEgs FE A2
F 7AE & 4 I8 (Yilmazet Toledo, 2005; Piscopo
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Abgl B dojux] e Ao R FokETh
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o] AEHAKFig 1). EAx 2 B284%
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£ %7} sugar metabolic pathway2] sucrose synthase®l| <3 &F
= "HE el dE AFE BAEH(LI 5, 2018),
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TO2 TANZE 213%, EIUX 121% TO 2 ZALY]
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o] 7+Agthar 813 21 (Chang Kim, 2011), ¥ A& o4
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7} S Ao 2 Y72 E M (Rice-Evans 5 1996; Lee 5,
2014; Yim &, 2016), Z1Zsh= 4 5 dAst= E &=
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Table 2. Antioxidant component and radical scavenging activity of ‘Chuhwangbae’ dired with different methods

Dried type Total polyphenol Total flavonoid DI;PH A](?TS
(mg/g) (mg/g) (%) (%)
Hot-air 1.97+0.06°" 0.26+0.01° 12.1£1.85 11.0£0.61°
Vacuum 2.20+0.37° 0.29+0.02° 25.441.61° 15.5+0.49"
Freeze 3.12+0.02° 0.28+0.00°° 21.3+3.58° 19.940.94°

YMeans+SD (n=4) within each column followed by the different letter are significantly different (p<0.05).

IContents before drying the pear flesh.
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Table 3. Phenolic compositions of ‘Chuhwangbae’ dried with different methods

Dried type Arbutin Catechin Chlorogenic acid Gallic acid
(ng/e) (ng/e) (ng/g) (ng/e)

Hot-air 303.56+7.71*" 183.32+0.87° 320.51£2.96° 129.73+1.73°

Vacuum 193.36+6.16° 148.30+0.61° 178.15+1.08° 122.24+0.88°

Freeze 244.74+2.79° 170.56+1.71° 267.37£1.86 125.53+0.77°

YMeans+SD (n=4) within each column followed by the different letter are significantly different (p<0.05).

W Hot-air dry
[ Vacuum dry a
I Freeze dry

40

Contents of soluble sugar (mg %)

Fructose Glucose Sucrose Sorbitol

Type of sugars

Fig. 1. Soluble sugars content of ‘Chuwhangbae’ dried with
different methods.

The date represent the meantSD (n=4). Means with different letter
are significantly different (p<0.05).
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Fig. 2. Cross section of flesh browning disorder fruit (A) and dried fruit (B; upper dried fruit is flesh browning disorder fruit and lower

dried fruit is normal fruit).

Flesh browning spot (arrow) in disorder fruit.
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