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Abstract

This study was conducted to develop new processed food from kiwifruits. Osmotic dehydration was carried
out as pretreatment before drying. After the kiwifruits were pretreated under optimized osmotic dehydration
conditions, they were dried by three drying methods (hot air drying, vacuum drying, freeze drying). Dried
kiwifruits pretreated with osmotic dehydration were compared with nonpretreated kiwifruit as controls about
vitamin C, free sugars, organic acids, moisture content and sensory test. Hot air drying and vacuum drying
were superior to freeze drying in the drying speed. But vacuum and freeze drying preserved more vitamine C
and showed lower color difference than hot air drying. The same trend was shown in the content of free
sugar and organic acids. Also, osmotic dehydration kiwifruit kept better quality than fresh dried kiwifruit. Sen-
sory test was carried out to select proper drying methods with 5-point scale. Freeze drying after osmotic dehy-

dration was received the highest point.
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of o3 FWA3 #A, AR5 e By, 243z
hg-o 2 Qg A, ZAH, gt & Gt At o
A 23 vt $AdzREe dxd AFY A
g7 9 e Wyl Am Az F Alsr)
ozl ol ARE I glovt RAzke] w3 v]E-
o] go] Er}. AFARE Ax, Fn|, BEY, U4
5ol +raA v ATz} viakstR] 2 H)4o] Ho
Z= HA o] v} o9} Fo] AxA] BAEE BAlA
+ BE957] fstd Eoly 4®E o83 EUA,
sulfing agentE ©]-83} 8}&ta|z] % ascorbic acid, ci-
tric acid, Ao} &89 ol AR 4EAE
of 22 AT Wy Fol Mgl 1 o8l F
1 ¢ltH(Thomas, 1987). A% HAal2A AH8A%
g o] &3t dr2 e Aol AioN FE, WF 2
dun dEPze AXNYE B2 A2 AEAN L
ERor HNEAZI §ol o] &Ha 3lon, ofd) o
2 ARE BFHe olF, ¥ W, 239 W &
o] g Be 137} By m luh(Flink, 1980; Ler-
ici et al., 1985; Kim, 1990).

olef B ez Aoz Hol AHEH gl
BE, A%, BEAATA GA ARA BYE = A
£ 2] Al A8 kA Sl S B 4 e
TAE AA|E o] &3t AFEA ¢ BAHg
g 7tz EF, A, BEART T FHAEAG S
B7lske] 713 Aje ARy S Zuzl eoh

=TI . g I

Nz ¥ Uy

AHE

E Ay A3 718e g ngTolA AuE
Hayward 222 2 oub ajej A goll A BaA| vp} 3
et en, 0.5cm FA 2] cylinder FE] 2 3o A
= 8~10 g¥ Al Aetsld A3ttt

ek

& o] &3le] 37°C, 55°Brix, 1.5A]13Fe] 271 8}ol A
ArEA g 3 = 23 A3l AlR W F3kd
F& AAstn dxEAT
HEHX

GZ712E hot air dry oven (C-DM3, Jeil Tech.,

Koreay& ©]-8-3ed 65°Cellx] F- ]2} 4HFA2) 3 7)
A& Zhzk 124171, 14412 A Z3EA

A 2R A 13 (1998)

71 g7A%E vaaum dry oven (OVL-570, Gallen Kamp
Co., England)& ©|§-8l] 60°C, 70 mmHge] F7 A
FAe e AEAR 719 E 2z 1202, 1447 A
B e

SEU=E

Deep freezerZ o] &3l -55°Col|A] 24417 B4t B
AHAZ) F FAAZ7)(T.D 5070 RR, lshin Lab Co.,
Korea)2 Al-&3ta] 10 microns Hgoll A A A #81=) &
2 719 <} AREAE S 719 E 22t 248138, 2821 A
B35 =0

TR

2 g7 %7](OVL-570, Gallen Kamp Co., England)Z
o] &3] 70°C 70 mmHgoll A 2443 A 2A|A FE
Feko 2 AH vt

Vitamin C &2

Vitamin C 32 7} A|5 Y4 Fol] 5% metaphos-
phoric acid -890-& 7}sle] wlEt 3 e Aoz
100 mL7} =4 8% o AR A& 53 &
AR & 3l 24-dinitrophenylhydrizine (DNP) B| A4
£ o] g3t 540 mmollA FH=E Fgste] A @)
At

A4 5}

Mol =32 Mz}A (Chromameter, Minolta Co.,
CR200, Japan)Z A8-3led Lik(lightness), agk(redness),
bgk(yellowness)s A HEx Q] A2} AEE o4 o
eluiic}. Standard plate®] L, a, bgt-& 2tz} 97.79,
-0.38, 2.052]2]c}.

E=VAL? + Aa? + AD?

Falg Mz
FElge] 24 9 3Hee Wilson ef al. (1981)8] W

Wl 3] HPLCZ A8ttt &, 742te] A& o

Aol 80% o EH-2-& 718ted 80°C] water bathoi] 4]

FF PAAITIEAM 243 FY M B S 23

r}. &8 x| (Whatman No.2)2 o738t &

& AEEd] dEes AAR g 2E5E |



o™ mobile phase¥= 50 mg Ca-EDTA, detector2+ RI
410 refractometer & AF-2-3}t}.

S710t Mt

ztzte] Alge| S5 SOmLE 718t whdl@d ¥
A4 ¥2](6000 rpm x 10 min)3t 452 10 mLE Am-
berlite IRA-900 column©l] EF&A1Z] 5] Z2F42 4-3)
A#H et FRE AAsG 183 F23E {710
6N-formic acid2 &ZA|# Feldgen &&H2 7}
&I F 0005M LA S ALgEle] 10 mLE
% 8-5}52 0.45 um membrane filter5. <o 3}&led HPLC
2 A5k} olu column aminex column HPX-
87H (300x7.8 mm)E AR£3}91 .21 mobile phases
0.005 M-H,SO., RI 410 refractometer& detectorst A}
£33 h

HsHA

AEEw A& e F 154 S *5
Atafos Misle] A|Re] 2| H(appearance), A4
(color), THak(sweetness), A1 B(soumness), 434 (chewness),
vp2+ 2 3 T (cripsness), A A4 7] 3 % (overall accepta-
bility)ell W3l 53 AAY o2 Hristedr.

F-FU R -y

&1} vitamin C &zt

FHHH AN AFEAES A FA T 719
2 27t 9%, 1%, $AAZY $9 8 vitamin
Ce] %S Table 1o LJERHACE A ahe) 4R}
Table 1. Moisture and vitamin C content of fresh, os-

motic dehydration and dried kiwifruits with different
pretreatments and drying methods

Moisture Content Vitamin C Content

Ax7)9e F4ds

Sample” %) (mg/100 g, dry solid)
Fresh 84.52 251.66
0D, 68.80 198.15
N-H.D. 6.31 159.93
O-HD. 11.88 108.05
N-V.D. 6.14 20252
0-V.D. 11.04 145.80
N-F.D. 6.52 24739
O-F.D. 1137 160.52

“0.D.: osmotic dehydration
N-H.D.: hot air drying with nontreatment
O-H.D.: hot air drying after osmotic dehydration
N-V.D.: vacuum drying with nontreatment
0-V.D.: vacuum drying after osmotic dehydration
N-F.D.: freeze drying with nontreatment
O-F.D.: freeze drying after osmotic dehydration
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HEAEF FEGFE & 247} 84.52%9) 68.80%%
Akl vlE 18% A o] +EAALVE dojwtt €%,
g, EAZFY FEFEFS AFAE s g
Az 357 5~1% A =R A5Ae F Axd 73
% 10~12%2] FEF}FE Vehlo] ZxAte] A3
ol EFen & FEYHE Ho AR
Q13 Hdx:AIe] AAEE YePUL) olHeg &
W HES A AAHAS o Yol 2 EFSH
o5 AFRHA} W] detmnl oz Qlslo 124
%2 A&A7lthe Kim#} Toledo (1987)2] H.519}
Abetdnt. B Ao xe freshAElel 419 vitamin C
o] Fgo] 251.66 mg% A oH AFAE 3 A=
198.15 mg%2 VR oF 80%9] 2§ Bt i
Fxe] 5ol 2§ vitamin C TF-& B 4H5H 2
£ AAA @ d2E 7197 AFEAEE 719 v
3 e FEFe Bied olv AFEAE g o8
vitamin C2] 4ol Yojitr] Mo &2 Atgdr) o
zZd o & vitamin Co] S B FHa T F
Az zrt b2 Azl vlal 958 ¢sta oy
HEARF FAARY AFAZE B APl o
7} 160.52, 145.80 mg%E. 5418 ghg HodFQit) &
& dFAxAA BAE, AFEAEsE 42 159.93,
108.05 mg%= el vitamin C Z&Egke] 7123 A9)
ool $5EE ARG 0, FEARAM = 30%]
vitamin C &4 o] dojid vk g F 2o M & 50%2]
27} AATHE Labuza (1972)9] R.19b #-AMIITH

AN S}

AEAE 9 FXeE G, F, AR 719
o] M5 MalE Lgk(lightness), agk(redness), bat(yellow-
ness) 18] 31 AR Q] Atz el A}t Table 290
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TEARA B2 2 Azxvt 2 de] ek e
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ZAl vhE Az vaste) Late] B2 davt
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Table 2. L, a, b values and AE of fresh, osmotic dehy-
drated and dried kiwifruits with different pretreatments
and drying methods

Color value
Sample” AE
L value a value b value

Fresh 67.79 -8.25 24.14 -

o.n." 69.97 -8.78 28.50 4.90
N-H.D. 58.64 1.03 29.86 14.35
O-H.D. 56.91 0.69 32.07 16.16
N-V.D. 60.79 -2.42 28.55 10,12
0-V.D. 62.13 -3.13 31.53 10.62
N-F.D. 81.20 -6.83 22.02 13.65
O-F.D. 70.25 -5.60 23.25 3.72

“refer to Table 1.
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Treletel wst

2wt 0 7 7] ¢ (Hayward)ell= & glucose”} 2.1~
2.8%, fructose 2.4~3.4%, sucrose7} 0.5~0.9% A= &
frelol vk A UHHAR S 1d 5, 1997).
£ At AAZ AN SR 20k R0l
A3, 5AAZIA f2T 29 B
Arbe Table 33 Zrh Ame T"rﬁl%ﬁ 37.7 g%
Z fructose, glucose, sucrose’} +L2.3F
Ak a2y AMEA B F sucroseo] FEFE %5—?
T8 Z718l o, fructose 2 glucose?] &k v gk
FAasId e ole WEERES] AHFEAE|A] invertase
o of&l t)F5-2l sucroser} B35 o] fructose, glucose
2 AFH s $499(1996)2] Eaeles tda2d) o
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Table 3. Contents of free sugar in fresh, osmotic dehy-
drated and dried kiwifruits with different pretreatments
and drying methods

A2A A 13 (1998)

2xzgle]l F% AFHAZ7} sucrose, glucose fructose
z}7t 4.69, 11.69, 1602 g%2 7V =4 Vehon],
AEHAR7F 22} 240, 8.26 g%, 11.13%= 713 w3t
ot AFAEe] BedE JgAxrsr B4, 43 uE
B} A vebden, £x2)d Al vle) B %k
Z7V7F S HAFed, o) Ane A
27} BAAZ Hla] Az} we] o] FoiA v, FE
Az HlE) AT &do] ArjuEo R Algdd).

_‘?r7|A} S.X-I

ol ‘—(1994)—4 o upzd 7)9]e] Eolsgls
F714ke] ke tiek 2~39%2 o B-Ho] citric acid,
quinic acid, malic acidZ2 F+&A]|7}o| W} 7]t &
o] Wyt glon, Aol g whe}l malic
acid®} citric acide] A$ 2 ko] thh Hihsta
stch B Ago T zhzte] 2 utE fr)k &
A& citric acid, quinic acid7} tjR-E-E 2x]g o
malic acide v|F HAESHY &, B4 A3} Table
49} ). Aze] A citric acid, quinic acid7} ZH7
1.46, 1.22 ¢%= e o™, A%ae] & 093, 0.82
%% kol tid A4St ol f714F kel
ALETE 204 &4Ho] o, 4EFTIL &
L= 2874 o] A HojAgsE 34 5
(1996)2] B 519} AMJA|tol AAAAEH Ff7]ite
g2 et Lenart (1994)] ¥ w9l -HAFsl
9t} 2231 DixonZ} Jen (1977)& A& & E3) 77
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A7} AGHAA o B £20] Lol 4 W&O%
Bk 41 v/} 7T s, B s v
8 §714te] o] we 7]
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Table 4. Contents of organic acid in fresh, osmotic de-
hydrated and dried kiwifruits with different pretreat-
ments and drying methods

Free sugars (g/100 g, dry solid)

Organic acids (g/100 g, dry solid)

Sample” Total Sample” Total
Sucrose Glucose Fructose Citric Quinic

Fresh 5.6315 13.8522  18.2456 37.7293 Fresh 1.4637 1.2233 2.6370
0.D. 43.4314 12.0919 12.8425 68.3658 oDt 0.9318 0.8215 1.7533
N-H.D. 2.4023 8.2597 11.1279 21.7899 N-H.D. (.8204 0.6301 1.4505
O-H.D. 27.7189 14.6969 16.1114  58.5272 O-H.D. 0.3397 0.2154 0.5551
N-V.D. 4.6914 11.6898 16,0194 32,4006 N-V.D. 1.2339 (.8835 21174
0-V.D. 44.1075 14.2336 14.5694 729105 0-V.D. 0.4952 0.3410 0.8362
N-F.D. 40802 10.0853 12.7328 26.8983 N-F.D. 1.4159 1.0437 2.4596
O-F.D. 42.4445 11.7621 14.0302  68.2368 O-F.D. 0.5993 0.4218 1.0211

“refer to Table 1.

“refer to Table 1.
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Table 5. Sensory scores of dried kiwifruits with different pretreatments and drying methods

Appearance Color Sweetness Sourness Chewiness Cripsness acc(i;te;ggi ty
N-H.D. 1.73 2.00° 1.93 2.73" 2.07 1.80° 1.60°
O-H.D. 2207 2.47" 3.00™ 2.60° 2.60 1.73 227"
N-V.D. 2.87" 2.67° 2200 2.93% 2.80™ 2.40" 2.40°
0-V.D. 3.07* 3.20™ 3.13° 2.73" 3.00° 2.67" 313
N-E.D. 3.80° 3.87¢ 247" 3.60° 3.27" 287" 3.60°
O-FE.D. 387 20° 3.60° 3.40™ 347 327 427

YEach value represents the mean of the rating by 15 judges using 5-point scale (1=extremely dislike, S=extremely like).
Means in a column followed by the same letter are not significantly different (p<0.05) by Duncan's test.

Table 6. Correlation coefficients from descriptive sensory analysis of dried kiwifruits with different pretreatments

and drying methods

Appearance Color Sweetness Sourness Chewiness Cripsness Overau .
acceptability

Appearance - 7548** 2855* .1481 4637** 5244* 6832%
Color A699%* 2055 .5359%* 4866+ * 7399%*
Sweetness - 2273 4920** .2670* 5296**
Sourness - 3584%* 3145+ 3240%*
Chewiness i - 66864+ 5531%
Cripsness 6195

Overall acceptability

*Significant at 1% level (P<0.01).
**Significant at 0.1% level (P<0.001).



54 HYAETY

woo, %—‘?—511 Al ¥ I3dxE P 4
Hl &g 33 ey ARF 4302 7
7Hd @sinh. AR W AEgS FEAx
E ATz AF ARA AAAT F
T Akt e, 5o AR Aeizg Y 2
glte FAES §E&2Y PR Ao sty
73}%—% & 5 Uit Az e fe dEe
W FAele Ay Adzst b %1 ‘iﬁ%d
}

5‘.6& Zel 7p ‘;UCOU% RS IR R o R

- [*)
Azt 4, 9FAE vt 2 vehdth £7148
e xwm;%@aiﬂaww1§ SESIEL
A9 val Wstorl, 4R F Aed AT §
et BsEAAN Az Adee AEdEE
Bg 7ol PR Aol val Be AFE Weke
W ARAY S AFAZH Aol FAAF VBARS
A% §A8 G BAT ARF AFAZD Ao| ¥

e F gAAxT A Ak Vel
ZAe 2
o] A7 1996 S=3hehaet S aha] A
(A F : 961-0605-047-2)0ll 2] AF}oln], ofe]
=gy oh

3

1]

ARu, neds, 1997, AALEd wWE =ik okl
(Actinidia deliciosa)2] 3}8}A A ¥-o] wis} &2 F st
:él 29(4): 618-622.

A2 1985, 719 2y
‘}Iﬂ—}

&89, 199%. FFUXE o] &3 2Ax MEENEY A x

9} ZAE 7}, Aty gy HAER =R

Al olstE AL M &, o

A2@ A 1E (1998)

$34, 0|25, AL 1996 Alke) AEARA §2 D5}
Fr714kel WA, $=-4 F28h] 28(6): 1095-1103.

ol oldE, AEA. 1994 Fohe) FsAlelol] Bt
T 7EU2A AeATF4. pp.31-107.

Dixon, G.M. and Jen, J.J. 1977. Changes of sugars and acids
of osmovac-dried apple slices. J. Food Sci, 42(4): 1126-
1127.

Flink, J.M. 1980. Dehydrated carrot slices: Influence of os-
motic concentration on drying behavior and product qual-
ity. In Food Process Engineering (Vol 1), Applied Science
Publishers Ltd., London. pp.412-418.

Kim, M.H. 1990. Mass transfer and optimum processing
condition for osmotic concentration of potatoes prior 1o air
dehydration. Korean J. Food Sci. Technol., 22(5). 497-502.

Kim, M.H. and Toledo, R.T. 1987. Effect of osmotic dehy-
dration and high temperature fluidized bed drying on pro-
perties of dehydrated rabbiteye blueberries. J. Food Sci.,
52(4): 980-984.

Labuza, T.P. and Riboh, D. 1982. Theory and application of
Arrhenius kinetics to the prediction of nutrient losses in
foods. Food Technol., 36(10): 66-74.

Lenart, A. 1994. An interface osmotic dehydration of fruits
before drying. In: Minimal Processing of Foods and Pro-
cess Optimization. CRC Press Inc., pp.87-105.

Lerici, C.R., Dinnavaia, G., Rosa, M.D., and Bartducci, I..
1985. Osmotic dehydration of fruit: Influence of ostmotic
agents on drying behavior and product quality. J. Food Sci.,
50: 1217-1219.

Somogyi, L.P. and Luh, B.S. 1983. Vegetable dehydration.
In: Commercial Fruit Processing. (2nd Ed.), ed. by Luh,
B.S. and Woodroof, J.G.. AVI Pub Co., Westport, pp.387-
473.

Thomas, T.L. 1987. Preventing of browning in fresh prepared
potatoes of without the use of sulfiting agents. Food Tech-
nol. 41(5): 64-67.

Wilson, A.M., Work, T.M., Bushway, A.A. and Bushway,
R.J. 1981. HPLC determination of fructose, glucose, and
sucrose in potatoes, J. Food Sci., 46: 300-301.

Yang, C.S.T., and Atallah, W.A. 1985. Effect of four drying
methods on the quality of intermediate moisture lowbush
blueberries. J. Food Sci., 50: 1233-1237.



