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Abstract

In this study, various osmosis pretreatments were performed and the quality characteristics were compared in order
to develop the optimal hot-air dried ‘Darae’ product. Treatment groups were osmoticized with sugar (SUC) and
sorbitol (SOR), and were divided according to the presence or absence of ascorbic acid treatment at 30T and 55T,
respectively. The SOR groups showed high weight reduction (%) and low moisture content. Among the SUC groups
the treatments added with ascorbic acid added at 55C showed high drying efficiency. The browning of fruits was
more severe in the SOR, and as a result of the physical property analysis, the SUC tended to have a lower hardness
and the flesh was soft. The total flavonoid contents and DPPH scavenging activity were high in the SUC groups,
and especially the ascorbic acid treatment groups showed significantly higher antioxidant activity. Sensory evaluation
showed that, there was no significant difference in sweetness or souness, and in terms of appearance, SUC groups
scored high. Therefore, it is appropriate to use an osmotic-dried solution of a 55C sugar osmosis solution added
with ascorbic acid for manufacturing the optimal dried sputum with both palatability, functionality, and drying efficiency.

Key words : Actinidia arguta, dried snack, osmotic dehydration, sugar, sorbitol
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5ol PlXj= FFJin 5, 2015) 5°] oL, oF&7HA| 7t
ARl A7} wlgsto] AlES} vl go| W2 wWolr}. of 7K
Az SN EAFR= oA 7H Sstal ¢dA
ARSSHIL Qe AXRHPo|th G3xE AxRA Y E39
AFAI o] B, viEE= 459 gl ZEE oUA] &
o] Wom, dJof 9 AlFe FIv #7714 Fol oy
o] JFH &4 S I A5k Thgo] Qlo(Lee G,
2000), BAF o AHsh= A 7L ok E3E F
MA= FAAZRS] Ak T2 A 253 A U= Ax
AHE A 2SS ik oRAREF BF ARG = AR A 2H
o] s, TutHT} Algto] AxE|w, ER9 ko= Qlsf
7|%/3o] "ojd &= Qltt. o3t =AIE sidst ] Hsted o
2 AZRZAoIA HEAID S Q= Wl AFEAxRo

AFE A Z(osmotic dehydrationy= 115 9] -8Mof A5}
TR} oh= AR Eol AR YEE AR ) & 2
FE FI, s 8 &o EAfol= 8H(AE, A9 E

2 5 AFEA7|= FAo|th(Lewicki®} Lenart, 2006).
AEAEE Hl8o] AA &1 Fdeitks AEE 7L A
om, Ax AZRE GEAA AxaE&Y S7E 2% ot
4 Aot B4 59 &7t JtHKim, 1990). E3F Folut
Y AJEo| AF FEo] AU Ao FFEo] 5 7iA
AZ 4 qloug ARFZAHY HAAEA Wol ARGHY
(Ahmed 5, 2016). o] Alzke] EF 4 FA7X(Kim 5,
2011a), 7% ©2H A 2(Na 5, 2004), 71X ofZUo} A2
(Bae 5, 2020) 59 AollA AEAZRTT o= AT

wEbA] B oA s oo AREE =
olal, b w7t & A AA FE-S o] ozt =4
o] F A A 4R tE AlxstRoH, A 884
9 53 71355 FIAA HH9 A% o AEE
sk AL 5202 It
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Al
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ool

Mz Y HdHz|

AlEe = FHoA 2020 100 54 & 6
U 447 5 BBl T4E o % A AT o
A2 Z0]7] Ysto] 11.00+£1.00 go] TS AHstict. At
B8 oz ulMel100%, CJ, Incheon, Korea), EH|E
(Shijiazhuang Ruixue Pharmaceutical Co., Ltd., Hebei,
China) AL8315ITE. 2 ARoIAE A U S1|5S AHg
sfo] 717} 50 “Brix®] L AF% oIS AZSITT 247t
o AT L% A5 89 1 Lo] A Thhg e
Sk 5, 3AI7E B AEARE XI5 Ascorbic acid A

PP AR 1 LY 2%91 20 g AFEg o] H7lstel

Table 1. Sample labels and osmotic dehydration pretreatment
conditions of Actinidia arguta

Label Dipping solution Temperature (T)
CONT No treatment -
Sucrose 50 °Brix solution with
SUC30 2% ascorbic acid 30
SUC3X Sucrose 50 °Brix solution 30
Sucrose 50 °Brix solution with
SUC50 2% ascorbic acid 35
SUC5X Sucrose 50 °Brix solution 55
Sorbitol 50 °Brix solution with
SOR30 2% ascorbic acid 30
SOR3X Sorbitol 50 °Brix solution 30
Sorbitol 50 °Brix solution with
SOR50 2% ascorbic acid 35
SORS5X Sorbitol 50 °Brix solution 55

=21 Aotk A A=]tol| et ApAe AT Table 19]
UERGIEE AFRAE & gEE AAU] 307t g5 &
55C2 AR I3 AZ7|(Kiturami drying machine, KED-
132A, Kiturami, Seoul, Korea)o]| I 2147t 59 &% AX
AT SR 2ARE, ARDS AR 72 B3l 23
=k

A|QkS-2 2-dipheny-1-picrylhydrazyl(Sigma-Aldrich, St. Louis,
MO, USA), Folin-Ciocalteu’s regent(Junsei, Tokyo, Japan),
gallic acid(Sigma-Aldrich), naringin(Sigma-Aldrich), Na,CO;
(Duksan Pure Chemicals Ltd., Ansan, Korea) diethylene
glycol(Samchun Pure Chemicals Co., Seoul, Korea), IN
NaOH(Duksan Pure Chemicals Ltd.), ethyl alcohol (Duksan
Pure Chemicals Ltd.), sulfuric acid 98%(Dacjung Chemicals
& Metals, Siheung, Korea), ascorbic acid(Duksan Pure
Chemicals Ltd.)& AR&-3}3tt.

& mass transfer & 28z =24

HEAR A - 3 F gy A HEkE S6kL, 4Rl

ofgt gt BISkE ERIst| 915 Nowicka 5(2015)2]
< o]8sto] thga T2 AlZ o] & T TAES A

ARt o] BE P IHE0 2 L Qjrt.

Weight reduction = (wy - wg) / wo % 100(%)

wo: A2 A= FA
we FEAZR T A8 F
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Moisture content = (wo - Ws) / wo x 100(%)

wo: s Alm A

ws: A2 & AR A
ME 27
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AAFSEA 7] (Nitrogen Autoanalyzer, TZ-controller, Gerhardt,
Konigswinter, Germany)S 59l 4% Qct. HA Ea) AA]
oA} &uf|(Kjeldahl catalyst tabs, KIELCAT™ SE, Konigs-
winter, Germany)2] 4| 5}ol|4 &AHDaejung Chemicals &
Metals, Siheung, Korea)S 7}5}0], A|l29] AAE It
o 719 Ballch the 5% % AHHAE Bol
0] NaOHS 75}, EYNS NaOHE 250 s oF
& 3T, A4 A4 6255 Bolo] Zeha kg ARSI

HET

Z oY &, FrE 2348 e 19 9§74
okttt AR 4 goll SF 36 mLE 7oL, 24
J7F 591 40T 9] shaking incubatoro]| 4] 160 rpmC.& &

ME
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Hr
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ool

ol Jo
0% e,
o ofu
fo P,
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ol +& & Whatman No4Z 75t 5, oH-S 045 um
AR IE 2 Aojafsto], F2d H F7AE S 74 Al
o7 ARESIATE 22 high performance liquid chro-
matography(HPLC, Alliance Waters Co., Milford, MA, USA)
o7 AHFslglon, oA 0.01 M Ca-EDTA(S0 mg/
11d.H,0), Column< Sugar-Pak I column(@ 6.5x300 mm,
Waters Co.)S ARESIHCE  Detector:= refractive index
(Shimadzu, Kyoto, Japan), 542 &L= 90T, 9452 0.5
mL/minZ A3stEtt. 714> High performance liquid
chromatography(Shimadzu Co., Model Prominence)Z %JTF
3lH o, o]=ARS 0.005M H,SO, in water, columne PL
Hi-Plex H(@ 7.7x300 mm, Agilent Technologies, Santa Clara,
CA, USA)E ARSIt 29 25= 65T, o189 f52
0.6 mL/minZ AXE| T, detectors= RI model RID-10A
(Shimadzu Co.y& AMBBISITH WS el §714 B
20 pLE FYsI, dite mgmlE eI,
24 53

U S DR SEAZ o] AL 2
7] 93l Rheometer(Compac-1001I, SunScientific Co., Tokyo,
Japan)E ©]-&5I3{th Prove:= 217 5 em?l 22 ARESIIS
H, AE3} prove] 7H8-2 3 mm, table speed= 120 mm/min,
219 Zol= 4.00 mm= A7G5HITh EA] - strength,
hardness, springness, cohesiveness, gumminess, brittleness,
adhesivenesso|™, A2+ 53] S LS Hdoto] Uet
At
H3ks 24

ohfRt Az v#9] JAkeks2 Blwstr] fIstel DPPH
A7A-5(2,2-dipheny-1-picrylhydrazyl scavenging activity)i},
total flavonoid content(TFC)E EAI5}ch Al A3 AR S5 g
off ogks 70% 45 mLE F7Iet F, 24A17F 53t 40T
shaking incubatorof|A] 160 rpmO. &2 FE5IHL;. &5 &
Whatman No4Z o215t H, 314 Z%s=7|(RV 10 Digital,
IKA, Staufen, Germany)E ©]-&5t] Su& A AL T
< 1@ E AT vz gF7] fIsto] ofgkE 70%E 7t
sto] %91 28 Aofoz AgsiT

DPPH-2 Brand-Williams 5{(1995)2] ¥l wle} 245191
t}. 70% oER2E g% Ffo] 0.800-0.8500] === DPPH
solutiong HAsto] Aol om, S|H % o ok
ZZ50] DPPH solutionS 1:9%2 &35}, 2087 44l
A AR & spectrophotometer(Evolution 201 UV-Visible
Spectrophotometer, ThermoFisher Scientific, Brooklyn, NY,
USAYE o|-&sto] 517 nmollA S3=E S35kt
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TFC= A2 9ufjo] sjd5l= diethylene glycolZ 7}t
T 1 N NaOHE H7fo}aL, 37ColA 1A17E <t W] & 420
nmoj|A4] UV-Vis spectrophotometer(Evolution 201 UV-Visible
spectrophotometer, ThermoFisher Scientific}& ©|-85}0] &
=& =459t} Naringin(Sigma-Aldrich) #5522 7
TS Aotk

FEAAE TR s ek 2 sl o
oz AA5FH o, Qiappearance), To(sweetness),
Al9k(sourness), WA(smell), A1Z(texture), A 7T
(Overall) =02 o] 78S 7|02 AdE7Isie
= sk Tla) Al FES USRS 2 HHE, o,
WA, A%, S84 712k PR 7|80 b B2 ASE
55 slolth. T3 7154 RS 4 /B Sink
TerE A] 34 Olol2 UHE oSS Sk B s
Al 5Tt A-aE A 2 d3olA E WA 5=
L QFSHA A FSIRATHRF D 2020-0142).

SAAZ

= A 33] o4 WHESto] AP A=
Yo FFHEXE H7)5FH. 01, SPSS software package
(Version, SPSS Inc., Chicago, IL, USA) Z& 13- 0]83
of FEAHLX(ANOVA)T} Duncan U597 (Duncan’s
multiple range testy2 AA|SFHTHp<0.05).

ot Y uH
MEZHZX mass transfer

AT AAE & o FF dass ST A
Fig. 10] YERH AT Matuska -5(2006)9] 1] w2, 4
FA% 3749 240 w2t A= 59 10%e14 2t 70%
7] AAT 4= QIgirka stk SUC302 SOR30: Ztol &
AFSISIaL, SUC509F SORS0E A2 RABHATE. Ascorbic
acids F7IoI9E te T2 2xoA 7r=o o2 WRY
2jol= YERFA] 29Fo Lt ascorbic acidE H7FoHA] 9k
= 22 2204 WR 2jo|7}F A Uehyith Aetat &4
Eo] Bxeke 717t 342,30 g/mol, 182.17 g/mol & Agto] oF
5 o] BARRE 7HT £ Aol YeRd WRE] Ak
AFE A% A] solute agent®] EAFFO] A4 o W B
o] &AEth(Phisut, 2012)= o AR} FARSIIT
IESE ascorbic acid®] & S 176.12 g/molZ &H|E9] &
ZA=H182.17 g/mol)I}t AR e A 2ol A= ascorbic
acid7} Aol Hlsf EAFgo] v Zo} Zujof| HA 2
2= 9Jo], SUC3X®} SUCSXHET} SUC30, SUC500]A] A=
AL FHE S A%S AL HRlrh YR F7iolA Hlo]
YA gho] U2 A2 AR AHt 3o A7 ¢ #okxl
AL YehfH, o] AEAZ A] I8 QlojlA] Hfo g $=Ho]
o}l gHrh IS HojlA Qto g o -8lo] o]Fo] 5 7]
7] gzl Yehk= @/4dolth(Hong 5, 1998). ol2f3t 2¥&
B9l 30CA Y] AlEHT 55T A2 A=A FA A4

i)

Weight reduction

& c c c
s be ]
© bc
a .
ab | EEC
| “l

Moisture content

ECONT mSUC30

SUC3X mSUCS0 mSUCSX

SOR30 mS0R3X mSORS0 mSORSX

Fig. 1. Weight reduction (WR) and moisture content of hot-air dried Actinidia arguta by various pretreatment of osmotic dehydration.

CONT, no treatment; SUC30, sucrose 50 °Brix solution with ascorbic acid 2% in 30T; SUC3X, sucrose 50 °Brix solution in 30T; SUC50,
sucrose 50 °Brix solution with ascorbic acid 2% in 55C; SUC5X, sucrose 50 °Brix solution in 55C; SOR30, sorbitol 50 °Brix solution with
ascorbic acid 2% in 30C; SOR3X, sorbitol 50 °Brix solution in 30C; SOR50, sorbitol 50 °Brix solution with ascorbic acid 2% in 55C; SORSX,

sorbitol 50 °Brix solution in 55C.

Values followed by different small letters (*°) are significantly different at p<0.05 based on Duncan’s multiple range test according to the group.
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TR AEor SH|lE AAT Al foHoE A
As] F2 A& FRlotylor, Agat &0 E9] ARgo] &
SESlF Aol A YeRgoLY, A2 X1 ascorbic
acid®] F77F AR Fol IS ZA PAA Aot 19
A= njFojE uf, EHE AF A Al % G840 £
opbf o, WRI} S=Egfo] vhulE| A HolA] = A
< Hol, £EET o} thE REAEEC A fEH A
o2 JAlET) ESE SUCS0%) SUC5X+= SUC30%} SUC3X
of Blsto] pESlEFo] Wok=t], ol TaEat Al 71919
I AEAZR AN AL Z7IE Y] 53}
Alo] =11, water loss7F ot AFF-a3L, AxaI7} ik
+ A 2t YA|stSitk(Hong 5, 1998; Na &, 2004;
Saurel 5, 1994).

O

Y
FZAE el o] ekl SRS 73t Z 3= Table 20
HASISIH. 2018 FH=sd7 e A=l W2, Bt
ohl HE2 0.98-1.13 ¢/100 g0 =2 VERfon, 2 AA5to]
Al A% o]F EGEFY] Hlgo] THASHHA Tl H]go]
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2715199t} SUC509}F SOR5XE ZHZE 3.42%, 3.13%% 9
ooz o ol SRS UERH oM, SOR3XE 5.02%
2 7H =2 RS UERHSE YA A ol T
= Ao] Qlo] Fro] FAFSHATE Fig. 10]4 HH, SUC507}k
FEFEfo] O AgAe it W2 AL g1 4= 9]
=0, 2 e vl F3RS HY o, SHE A2+
= SR} vlEokR]= 3ttt A A 2|o] Hloto] &
HIE A2 A, SORSXE AlLlslals E3F vls] 2t
Wl 9.2o0] A Ht Aog Wt X3t A3t I ZFut
ascorbic acid 7P} Az thEo] kA Sk IS

ot 8% oY) M Z3k= Table 200 YERARL
o} A9k o g A AR AAeE g AlRE9] L*9} bk
o] ZFzZ: 46.08-48.99, 24.73-26.592 &HIE A& AHAEsH
ANBEEET =2 S Ueith o= AgAR s &
Hol| R Z7uto] FA=7] wiZolth. HA & ZHAIQL
ascorbic acid Adl= THFe IAF 7F5o e ARELL
Ql=d|(Chung 5, 1999), ascorbic acid®] -G-F= t}o] &
W Mo g3k A, SUC30, SUC50, SOR300A] L*,
b*gko] o= A2 ERISIATE Ascorbic acid= o1 @A+
oA Aol A AAlok= o E3HE H i rh(Rogas-Graii

5

Table 2. Physicochemical characteristics of hot-air dried Actinidia arguta by various pretreatment of osmotic dehydration

Physicochemical characteristics

Sample"

Crude protein (%) L™ o b Total s(gglrt:;e) solids pH
CONT 3.900.147% 47.03+3.08% -1.45£0.60® 25.52+1.50% 10.200.00° 3.69+0.02°
SUC30 3.93+0.46™ 46.96+3.84% -1.15+0.85" 24.73+2.36% 11.07+0.06° 3.59+0.01°
SUC3X 3.67+0.87% 46.08+2.09% -1.04+0.38" 24,2242 28% 11.7340.12° 3.68+0.01%
SUC50 3.4240.54° 48.99+2.72¢ -1.79+0.57* 26.59+1.99¢ 13.17+0.06 3.64+0.01¢
SUC5X 3.82+0.23% 46.09+3.68% -0.78+1.18% 25.1742.66°¢ 11.13+0.06° 3.66+0.02°%
SOR30 3.86+0.18% 44.02+3.82" -1.2120.53%* 23.56+3.07" 11.93+0.06° 3.63+0.01"
SOR3X 5.02+0.63° 41.13+3.59° -0.29+1.51¢ 22.02+1.67° 14.97+0.58" 3.69+0.05°
SOR50 4.00+£0.30° 41.09£2.97° -0.61+1.05% 21.9142.64° 14.40+0.35° 3.65+0.01%
SOR5X 3.14+1.69° 42.26+2.13% -1.09£0.76" 22.36+1.64" 14.53+0.31° 3.60£0.01%

DCONT, no treatment; SUC30, sucrose 50 °Brix solution with ascorbic acid 2% in 30C; SUC3X, sucrose 50 °Brix solution in 30TC; SUC50,
sucrose 50 °Brix solution with ascorbic acid 2% in 55C; SUCS5X, sucrose 50 °Brix solution in 55C; SOR3O0, sorbitol 50 °Brix solution with
ascorbic acid 2% in 30T ; SOR3X, sorbitol 50 °Brix solution in 30C; SORS50, sorbitol 50 °Brix solution with ascorbic acid 2% in 55C; SOR5X,

sorbitol 50 °Brix solution in 55C.

'Values are meantSD (crude protein, total soluble solids and pH; n=3, L, a" and b n=18).
JValues followed by different uppercase letter (**) within a column are significantly different at p<0.05 based on Duncan’s multiple rage test.

YL*, lightness; a*, redness; b*, yellowness.
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S, 2006). A L= W Mo IA FIRE FA| A%k
ou|, 41€ AolelT BAjir} ofFe Hog WAl
t}. SUC50< lightness, greenness”} 7 &0}, 82 &4l

‘1

=
99| o F4 T /] mF Qg won, o] 71 B

oo&2 t—

7|2740] A YERdS Aor Hlnh

p

7183 1L, pH 4 Z3k= Table 20 YERHALE. 7}
|4 PR TS SR Aolof| RS A =k FA
g7t 7484 R kol 10.20 °Brix &2 7 Wko
™, SOR3X, SOR50, SOR5X”} 14.40-14.97 °Brix=® U=
AgTtEe oA 02 =9tk Ascorbic acid -84 2= 7t
|4 1FE TRkl YIS FA Ptk SUC50+= 87T
Fr O AY AAY AlsE Wotom, 7ReAd 1P E o
T2 =0T B3 Ao R VM8 IR ket Leghat
dHEsHA Yeh, 7184 1P Eo] L2, Ax & 4
o] Wo] H ZZ& & & SIStk pHe AEE 794 Ao|7}
A YA ggkom, AT ehA] gkttt shARE A4
ot Hop= 254 pHYF As A2 B 4 A%l 794
O|A= Attt waha F AFAAELL A7) 2=, ascorbic
acid 5= o9 pHoJ| A FFE FA LS AozE H
QItt. o= ascorbic acid H-& A3t ARe] 7184 1P E
orgat pH7F tRE A2t §-202 Zjol7} gltk= Kim 5
(2011b)9] A} FAFSHAT

7184 DHE U pH
'O
o

otk
9 AS AT SEAZ o] eld FFL Table 3
o] Yehict. e A7 fEgd TF2 fructose, glucose,
sucrose <=2 % AETF AT} Sucrose $HFS T 2+Lof H|5to]
A 750] mE B Uehtt 22 Selsien 52
g H3E B9 sucrose”} 7P Bol S7I6IGIET, o= AFF
Az A iR deZ ARSI whol2tal AZtE]H, glucose
L oRle] 2718 BT Lenan(1994) A% % 2]
9] 24 F sucrose®t tHFR7E AAt F7RRITAL H15He]
t}. SUC30, SUC3X, SOR30, SOR3X”7} SUC50, SUC5X,
SORS0, SORSX®] H[3] sucrose7} 7] Uepgtize], ol
=2 2o E2E 502 Q18] sucrose”} SRR £
o] A4S Aoz HQIth Kim(2004)2 sucrosel] EoitE
9l glucose?} fructose= Z713+ 4= UTHKim, 2004)1. AZ3}
o}, & el Teiet AaPe A WolA] ke
Dixon¥} Jen(1977)9] E119]] 9J5PH glucose®] 3= sucrose
9] ZlerEsfol] ofet A= starch®] &5fof] 2J3F AL 4= 9L
ok A 4HE A2le] A9, 3 9] TS L1} N
A YeEig AR AdS & o A3UTE 257} =0kl
w2} §20] S50] slA F Fo] S7IeE A, ol
A= Youn 5(1996)2] 23} ARSI

g

opFet Az Q] B4 Table 4o YeRSIT thEiR

AL o Y Wl dE |, 9id 59 A%

1o mo

Table 3. Free sugar contents of hot-air dried Actinidia arguta by various pretreatment of osmotic dehydration

Free sugar (ppm)

Sample”

Fructose Glucose Sucrose
CONT 13,605.82+1,048.597™ 11,191.324927.56° 126.48+5.52°
SUC30 14,708.10+792.20° 12,534.58+703.43° 518.60+8.91°
SUC3X 14,715.83+506.74* 12,386.19+197.51° 348.75+83.61¢
SUC50 18,034.09+88.05° 15,944.00134.09° 340.14422.86%
SUC5X 16,560.24+1,090.02° 14,074.984964.18° 236.32+58.98
SOR30 17,921.944201.06° 14,564.66+193.75% 769.08+118.73"
SOR3X 18,985.64+460.22° 15,173.60+312.08% 549.27+75.15°
SOR50 17,811.87+700.17° 15,755.37+716.48° 341.64438.99%
SOR5X 16,519.17+235.49° 13,031.50+65.30° 211.86+9.79%

DCONT, no treatment; SUC30, sucrose 50 °Brix solution with ascorbic acid 2% in 30T; SUC3X, sucrose 50 °Brix solution in 30C; SUC50,
sucrose 50 °Brix solution with ascorbic acid 2% in 55C; SUC5X, sucrose 50 °Brix solution in 55C; SOR30, sorbitol 50 °Brix solution with
ascorbic acid 2% in 30T ; SOR3X, sorbitol 50 °Brix solution in 30C; SORS50, sorbitol 50 °Brix solution with ascorbic acid 2% in 55C; SOR5X,

sorbitol 50 °Brix solution in 55C.
Values are meantSD (n=3).

IValues followed by different uppercase letter (**) within a column are significantly different at p<0.05 based on Duncan’s multiple rage test.
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Table 4. Texture properties of hot-air dried Actinidia arguta by various pretreatment of osmotic dehydration

331

Texture properties

Sample” Strength Hardness Springness Cohesiveness Gumminess Brittleness Adhesiveness
(gffen’) (gflen’) (%) (%) (g (g (g

CONT  235.43+99.187%9  882.96+372.08"  72.80+1.79°  60.06£3.77°  623.17£237.01° 453.40+170.16* -1.20+1.10°

SUC30  203.42:+52.42" 762.84£196.65°  78.40£2.19°  65.04+3.55*  598.83+173.96™ 469.36+138.96" -20.80+7.92"
SUC3X  274.12£90.39™  1,027.84+338.72%  74.40+4.56"  59.36+3.58"  728.08+232.43% 542.56+180.65" -19.00+7.58™
SUC50  194.98+63.65 731.18£238.64®  96.00£27.13°  66.10£5.37°  576.80+180.59" 544.60+179.95"  -79.40+23.73°
SUC5X  175.19+89.78" 657.06£336.85"  80.00+4.90  63.84+2.53™ 499.04+252.19" 396.15£198.67*  -11.40+11.72%
SOR30  263.20+71.71% 987.14+269.05™  76.00+5.66°  61.58£1.95™  729.66+204.79™ 553.53+158.10°  -23.00+5.34™
SOR3X  315.74+103.65%  1,183.84+388.56™  71.20£1.79°  61.72+3.70™°  865.80+246.87° 615.37+173.13*  -31.00+11.66°
SOR50  280.22+62.39™  1,051.00+£234.01°™  83.20£20.67™ 62.18+4.13™  775.94+133.00° 657.41£258.74°  -25.40+12.12
SOR5X  331.18+93.56° 1,242.06£350.98°  72.80+522°  60.08+2.71°  887.11£216.44° 638.43+124.75* -27.60+5.77>

DCONT, no treatment; SUC30, sucrose 50 °Brix solution with ascorbic acid 2% in 30T; SUC3X, sucrose 50 °Brix solution in 30C; SUC50,

sucrose 50 °Brix solution with ascorbic acid 2% in 55C; SUC5X, sucrose 50 °Brix solution in 55C; SOR30, sorbitol 50 °Brix solution with
ascorbic acid 2% in 30T; SOR3X, sorbitol 50 °Brix solution in 30C; SORS50, Sorbitol 50 °Brix solution with ascorbic acid 2% in 55C; SOR5X,

sorbitol 50 °Brix solution in 55C.
Values are meantSD (n=5).

Values followed by different uppercase letter (**) within a column are significantly different at p<0.05 based on Duncan’s multiple rage test.
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Fig. 2. Antioxidant activity of hot-air dried Actinidia arguta by
various pretreatment of osmotic dehydration.

CONT, no treatment; SUC30, sucrose 50 °Brix solution with ascorbic
acid 2% in 30T; SUC3X, sucrose 50 °Brix solution in 30T ; SUC5O0,
sucrose 50 °Brix solution with ascorbic acid 2% in 55C; SUC5X, sucrose
50 °Brix solution in 55C; SOR30, sorbitol 50 °Brix solution with
ascorbic acid 2% in 30T; SOR3X, sorbitol 50 °Brix solution in 30T;
SOR50, sorbitol 50 °Brix solution with ascorbic acid 2% in 55C;
SOR5X, sorbitol 50 °Brix solution in 55C.

Values followed by different small letters (**) are significantly different
at p<0.05 based on Duncan’s multiple range test according to the group.
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Table 5. Sensory scores (7 hedonic) of hot-air dried Actinidia arguta by various pretreatment of osmotic dehydration
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Samples” Sweetness Sourness Appearance Texture Smell Overall
CONT 4.00£1.007% 5.00+0.87° 4.67+0.50" 5.00+£1.12° 4.89+0.78° 4.67+0.50°
SUC30 4.44+1.13® 4.67+0.71° 5.44+0.88% 5.2240.97° 4.89+0.93° 5.33+0.71%
SUC3X 433+1.12% 4.78+1.30° 5.00+0.71%4 5.33+1.50° 4.89+1.17° 5.22+41.09®
SUC50 4.44+1.01® 4.00+1.32° 5.33+1.00* 5.33+1.32° 5.00+0.71° 5.1140.93®
SUC5X 4.78+1.56° 4.33+0.71° 5.56+0.73¢ 5.89+0.78° 4.78+0.67° 5.67+0.87°
SOR30 3.44+1.13° 4.22+1 48 4.56+0.88" 5.00£1.22° 4.78+0.44° 4.67+0.87
SOR3X 4.22+1.09% 4.00+1.32° 4.00+1.00° 5.33+1.22° 4.67+0.87° 5.00+1.00%
SOR50 4.44+1.24® 4.67+1.41° 4.89:+(0.78" 5.80+1.27° 4.3340.50° 5.22+40.83%®
SOR5X 4.44+1.13® 4.33+1.32° 4.89+0.78% 5.11£1.17° 4.78+0.97* 5.11£1.05%®

DCONT, no treatment; SUC30, sucrose 50 °Brix solution with ascorbic acid 2% in 30T; SUC3X, sucrose 50 °Brix solution in 30C; SUC50,
sucrose 50 °Brix solution with ascorbic acid 2% in 55C; SUC5X, sucrose 50 °Brix solution in 55C; SOR30, sorbitol 50 °Brix solution with
ascorbic acid 2% in 30T ; SOR3X, sorbitol 50 °Brix solution in 30C; SORS0, sorbitol 50 °Brix solution with ascorbic acid 2% in 55C; SOR5X,

sorbitol 50 °Brix solution in 55C.
YValues are mean+SD (n=9).

IValues followed by different uppercase letter (**) within a column are significantly different at p<0.05 based on Duncan’s multiple rage test.
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SUC30 SUC3X

SUC50 SUC5X

SOR30 SOR3X

SOR50

SORS5X

Fig. 3. Appearance of hot-air dried Actinidia arguta by various pretreatment of osmotic dehydration.

CONT, no treatment; SUC30, sucrose 50 °Brix solution with ascorbic acid 2% in 30T; SUC3X, sucrose 50 °Brix solution in 30C; SUCS5O0,
sucrose 50 °Brix solution with ascorbic acid 2% in 55C; SUC5X, sucrose 50 °Brix solution in 55C; SOR3O0, sorbitol 50 °Brix solution with
ascorbic acid 2% in 30T ; SOR3X, sorbitol 50 °Brix solution in 30C; SORS50, sorbitol 50 °Brix solution with ascorbic acid 2% in 55C; SOR5X,

sorbitol 50 °Brix solution in 55C.
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