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Abstract

The aim of this study was to investigate the effect of pretreatments on quality of frozen peach. Pretreatments includ-
ing steam blanching, water blanching, high pressure, and osmotic dehydration were applied to two varieties (Dae-
okgye and Hwangdo). Pretreated peaches were frozen and thawed at -20°C and 5°C, respectively. Steam blanching
and osmotic dehydration with ascorbic acid reduced AE values without change of pH and acidity. Osmotic dehy-
dration with sucrose decreased drip loss and increased brix. Freezing/thawing resulted in an increase of maximum
force, while maximum force decreased with increasing time of steam and water blanching. Furthermore, osmotic
dehydration with calcium chloride increased maximum force. High pressure decreased maximum force of Daeokgye
and increased that of Hwangdo compared with non-treatment. Total polyphenol content, DPPH radical scavenging
activity, and ABTS radical scavenging activity were improved by pretreatment including steam blanching, blanching,

and osmotic dehydration with ascorbic acid.
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ABTS radical scavenging activity
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Fig. 1. Influence of pretreatments on water content of thawed peaches. FR: Raw material, SB: treated with steam blanching for 1, 3,
5, 10 min, DW: treated with soaking of Distilled water, S: dehydrated with 50% sucrose, AS: dehydrated with 1% ascorbic acid and 50%
sucrose, ACS: dehydrated with 1% ascorbic acid, 50% sucrose and 1% calcium chloride, WB: treated with water blanching for 30, 60, 120
sec, HP: treated with high-pressure of 200, 300 Mpa. Vertical bar represents standard deviation. Values marked above the bar with different
letters are significantly different by ANOVA with Duncan’s multiple range test at p<0.05.
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Fig. 2. Influence of pretreatments on color values of thawed peaches. FR: Raw material, NT: frozen and thawed without pretreatments,
SB: treated with steam blanching for 1, 3, 5, 10 min, DW: treated with soaking of Distilled water, S: dehydrated with 50% sucrose, AS:
dehydrated with 1% ascorbic acid and 50% sucrose, ACS: dehydrated with 1% ascorbic acid, 50% sucrose and 1% calcium chloride, WB:
treated with water blanching for 30, 60, 120 sec, HP: treated with high-pressure of 200, 300 Mpa. Vertical bar represents standard deviation.
Values marked above the bar with different letters are significantly different by ANOVA with Duncan’s multiple range test at p<0.05.
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£ YeRIR=Hl, steam blanchingS 13 *23S wj L*
FS NTZ 2 Aol7h glAo, 337 o A Al #9
o2 Z718FAtHp<0.05). DWeF S 2] A] NTol| H]s|
L#gto] &Z F718l9 9™, ascorbic acid7b Z3HE AHFEA
2 A(AS, ACS)lA =& L*gke e AT Water
blanching A 2] ol A= A 2] A 7kel] Hl#ske] L*gko] 57t
Aot AAe WHo| mE a*, bRt T EE Ao|7t
AATE HS A= steam blanching 3% o4, et 5E
ol MEgE W a*gko] FoH R sty 2EAL
water blanching Al7Fo] ZAojAFE tjSA 9] a*gh At
Aoy dEe Sk Sl 75 ascorbic
acid 3E3gF AHF 7 x Al a*gho]l =LA Akt sHA v
FEe NTHET a*ghe Wokou ARz A+ 7 f
o]l AfolE HolA] eFUATHp<0.05). &A= HA ]
o3 b*gkel A F7tskAl Fdth WA ol steam
blanchings 3+ ©]4F *|2] = Ascorbic acid7} *=3HE
AFAZ(AS, ACS)E A2 o FReF 221 ztol7t 8l
ATk 2 APl A F FF BT LY a¥, b NT @
I frojF o= Aol Yo MAl= o3 ZpolE H
ATHp<0.05). Phenol <t 4FA 2 polyphenol oxidase}
HE3-5le] quinoneS 2 HW3l=t] o|2 U3l &4F ZhHol
HASE 7oz I vk (Weemaes et al., 1998). 3L
4 MEle AW oA a37F oo g A oy # A
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oj2] A2 % steam blanching 3% ©]4}(SB3, SB5,
SB10), ascorbic acid’} Z&® AF7HAZX X 2(AS, ACS)
Al freld ez A7 7hg BAl e TE o] steam
blanching®} ascorbic acid* 2|7} A& W <] polyphenol

oxidase, peroxidase 5 2 frd T45 EGSSIoR

A Jals & 2ol AgAE ASZ HAtKTurhan &
Sahbaz, 1988; Zhu et al., 2009).

A A2 HAeE a3l B e 4, A%
A, AT 2 sl A4S B AE s
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7hl] B, AL Zholl WslrF 1T

x| 2ol e Wolls =502 =4 Hst
F5 2 AAE el mE Yails Heotd] =4 ¥s)
= Fig. 3¢} 2t ¥F A SA 9 $E2] maximum
force= 22} 9.17, 824 NoJlou} A& 1A &3 W
S(NT) S o zHzF 1961, 12.12NZ ZS718lT) &
T HE HuS o Jails & FrET dSAe] Ut
Zo] | =4 YEbstth Lurie & Crisosto (2005)% W&l 7}
WA 3L B<ol= woolinesstt leatherinessE Yo 71t &)
=], ¥ Ao Wals & maximum forced] 7=
Wafoll oal #5o] AAX7] W<l AeE Azher.
Steam blanching 1% *2](SB1) A] & #%F &5 NTXH
=2 maximum forceE B 0H, 8] A|7ke] dojd
5 Hap AT 2 F 5% < steam blanching
AYAS W HSAS FE maximum forcer 2+zt
9.60, 7.64 No= FRS} frAMSH gk Hloem, 108 A2
Aol 257, 129N 2 FRETF ©& gho] =4 =t}
(p<0.05). Blanching 2] 7oA 2] A]7lo] Aoj@F=
maximum force?} X} FAE oW 1202 A2 Al S

A9} == 945 933 NS Z FRY} fojzoz 72 31e
HATHp<0.05). ol EAA Al7to] AojA4E Alxy 5
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Fig. 3. Influence of pretreatments on maximum force of thawed peaches. FR: Raw material, NT: frozen and thawed without
pretreatments, SB: treated with steam blanching for 1, 3, 5, 10 min, DW: treated with soaking of Distilled water, S: dehydrated with 50%
sucrose, AS: dehydrated with 1% ascorbic acid and 50% sucrose, ACS: dehydrated with 1% ascorbic acid, 50% sucrose and 1% calcium
chloride, WB: treated with water blanching for 30, 60, 120 sec, HP: treated with high-pressure of 200, 300 Mpa. Vertical bar represents
standard deviation. Values marked above the bar with different letters are significantly different by ANOVA with Duncan’s multiple range

test at p<0.05.
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02 =2 S BHAthp<0.05). ol ZF o] A Ul
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Wb 2 39F 2 Al F FF EF FREUE maximum
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S WA=, 2 A AP E e AMEAEARS HAE
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A= A8 W FEo] AF&HCR olFsh= A 4

dollE ==0t2| drip loss, pH, L=,

& 3 sle A ¥ FHE 333
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& % drip loss& E0|HA A
%7}/\]2’_]13]-(X1n et al,, 2015). ¥ AFo M= ucrose% x
e AEAZES, AS, ACS)E JL ] F EF BT drip
loss7} frél& o0& 7H4sk Al Brixe 718k 2e &9l
stk WH T FF 25 DW, B60, BI1209 4] Brix7}
Zaslgl = o] = water blanching 5 7H&4 =3 E°
FEE 7] Wit HASE A7 o dE tH(Mazzeo et al.,
2011). 7 F5< HuPye o pHeE dSA, e I=
7F O E=%eu, dAAeE Wil webA pHe AtEs 2
2ol & HolA] gkt

o} 2ot dAeiglo] ¥s Hifﬂ ﬂ%i At F=NT)e] TPC
E &Z 7433, DPPHSF ABTSE 722 20%, 8% ©]4+
Fga Sl=

Steam blanchings 1% 7+ * 23S @ TPC, DPPH,
ABTS= NTZ zto]7F QIO 33t o) 2] Al Al 3t =
T & o= SUbekiTh tSAIe] TPCE steam blanching
g A|7ko] dojALE Axp Z718 wbd, = 3 o)
5 7 ﬁ:o}~ FAE HTh DPPHY A$ ¥ F5 EF
3 b A g b8 Apol 7k At A 2] ABTS= 3
T o|F HAF FUlelR e, e 3 Aol 7P =
XN AT} Water blanching®] 73-¢- 7] A]7to] =
7}V&<4=Z TPC, DPPH, ABTS7|} Z7}390H, E3] 120%
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Fig. 4. Influence of pretreatments on drip loss of thawed peaches. FR: Raw material, NT: frozen and thawed without pretreatments, SB:
treated with steam blanching for 1, 3, 5, 10 min, DW: treated with soaking of Distilled water, S: dehydrated with 50% sucrose, AS:
dehydrated with 1% ascorbic acid and 50% sucrose, ACS: dehydrated with 1% ascorbic acid, 50% sucrose and 1% calcium chloride, WB:
treated with water blanching for 30, 60, 120 sec, HP: treated with high-pressure of 200, 300 Mpa. Vertical bar represents standard deviation.
Values marked above the bar with different letters are significantly different by ANOVA with Duncan’s multiple range test at p<0.05.
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Table 1. Influence of pretreatments on pH, acidity, and brix of thawed peaches

pH Acidity(%) Brix

Daeokgye Hwangdo Daeokgye Hwangdo Daeokgye Hwangdo
FR" 4.91+0.01% 4.52+0.01% 0.20:£0.00" 0.29+0.00" 10.7+0.6" 10.1+0.3°
NT? 4.74+0.01% 4.26+0.01" 0.27+0.01% 0.36::0.00%¢ 11.3+0.6° 9.7+0.6""
SB1? 4.67+0.02" 4.43+0.02° 0.26+0.017 0.27+0.017 10.0+0.0% 9.3+0.6"
SB3 4.56+0.01' 4.01+0.02% 0.27+0.00* 0.40+0.02% 10.0+0.0% 7.0+0.09
SBS 4.64+0.01° 4.51£0.01*° 0.22+0.00°" 0.24+0.01°¢ 10.0+0.0% 8.3+0.6"
SB10 4.57+0.01" 4.07+0.02 0.25+0.017 0.35+0.025¢ 10..0+£0.0% 7.3+0.69
DW? 4.89+0.01° 4.23+0.01¢ 0.13+0.01% 0.24+0.00° 7.0+0.0" 7.1£0.19
S» 4.90+0.02%" 4.51+0.02% 0.21+0.01%F 0.24+0.01°¢ 18.3+0.6" 16.3+0.6°
AS® 4.57+0.01" 4.45+0.02° 0.17+0.01 0.25+0.01™ 13.0+0.0° 17.7£1.5"
ACS? 4.46+0.02% 4.13+0.01" 0.23+0.00° 0.34+0.01° 17.7+0.6" 19.3+£0.6"
WB30% 4.67+0.02" 4.13+0.01" 0.19+0.01™ 0.37+0.00° 9.3+0.6™ 8.9+0.1°"
WB60 4.58+0.01"™" 4.19+0.02" 0.21£0.01"F 0.32+0.01° 9.0+0.0° 8.7+0.1°"
WB120 4.59+0.01" 4.49+0.02°" 0.20:£0.007¢ 0.23+0.00¢ 9.3+0.6™ 8.5+0.1°
HP200” 4.84+0.01° 4.48+0.01° 0.18+0.00" 0.32+0.00° 10.0+0.0% 9.7+0.6""
HP300 4.87+0.01¢ 4.31+0.01° 0.20:£0.00%79 0.35+0.01°¢ 11.7+0.6° 10.0+0.0°

YFR: Raw material

INT: frozen and thawed without pretreatments

9SB: treated with steam blanching for 1, 3, 5, 10 min

YDW: treated with soaking of Distilled water

%8: dehydrated with 50% sucrose

9AS: dehydrated with 1% ascorbic acid and 50% sucrose

DACS: dehydrated with 1% ascorbic acid, 50% sucrose and 1% calcium chloride

®WB: treated with water blanching for 30, 60, 120 sec

YHP: treated with high-pressure of 200, 300 Mpa. Values marked above the bar with different letters are significantly different by ANOVA with Duncan’s
multiple range test at p<0.05.

Table 2. Influence of pretreatments on total polyphenol and antioxidant activity of thawed peaches

TPC(mg/g GAE) DPPH(%) ABTS(%)
Daeokgye Hwangdo Daeokgye Hwangdo Daeokgye Hwangdo
FR" 53.11£0.39" 50.93+0.729 38.26+1.32°¢ 49.80+1.72° 16.79+0.459 22.68+1.51°
NT? 48.46+0.20"™ 38.73+0.15’ 17.02+2.569 16.96£1.59" 8.27+0.01J 10.85+0.30"
SB1? 49.61£1.32" 39.49+1.79’ 29.64x1.71° 20.02=1.50" 12.98+1.39M 9.63+0.53"
SB3 86.19+2.71¢ 95.01+0.08* 74.14£0.274 71.90£1.13" 51.86+1.53¢ 50.91+1.814
SBS 95.73£1.62" 62.46+1.12° 71.97+0.66" 66.56+1.00¢ 55.86+0.62° 33.43+0.34¢
SB10 104.39+0.324 79.27+1.48° 73.24+0.40% 71.77+0.80° 60.47+2.24* 48.05+2.36"
DW* 49.1940.72" 47.53£1.54" 25.21+2.10° 44.30+1.40" 11.0242.58" 18.38+0.96"F
R 47.60+0.27" 40.95+0.40' 30.36+3.83" 20.50+3.42" 12.72+0.68™ 11.9940.53°"
AS® 83.63+0.35° 81.87+3.93¢ 74.07+0.33% 69.64+0.87" 34.25+0.98" 38.06+1.07°
ACS? 82.32+0.51° 87.42+1.28" 71.27+0.24% 80.55+0.25% 34.38+0.91F 49.80+4.234
WB30Y 51.30+0.159 44.64+0.70" 38.22+1.57¢ 36.34+2.74° 19.60x1.61° 17.4620.66""
WB60 49.39+0.15" 44.88+0.11" 42.07+0.77" 42.05+1.75" 13.85+1.22" 20.62+6.44°F
WB120 69.3040.32° 59.76x1.21F 73.45+0.61% 68.77+0.975¢ 39.48+1.95° 34.13+0.17¢
HP200” 48.14+0.22" 39.51+0.48’ 19.33+2.24"¢ 18.82+2.25M 7.89£1.54% 10.16£0.51"
HP300 47.04+0.33" 45.05+2.34™ 22.16+2.30° 23.60+2.02¢ 10.55+0.25" 14.39+0.19F¢

DFR: Raw material

INT: frozen and thawed without pretreatments

9SB: treated with steam blanching for 1, 3, 5, 10 min

YDW: treated with soaking of Distilled water

98: dehydrated with 50% sucrose

9AS: dehydrated with 1% ascorbic acid and 50% sucrose

DACS: dehydrated with 1% ascorbic acid, 50% sucrose and 1% calcium chloride

YWB: treated with water blanching for 30, 60, 120 sec

HP: treated with high-pressure of 200, 300 Mpa. Values marked above the bar with different letters are significantly different by ANOVA with Duncan’s
multiple range test at p<0.05.
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