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Abstract

This study investigated the effect of heat treatment conditions on the quality and antioxidant activities of Korean
traditional actinidia (Actinidia arguta) cultivars puree. Heat treatment on actinidia puree was conducted at 70~90°C
for 1 min to 5 mins, while a control sample of the actinidia puree was prepared without heat treatment. In all
the samples, except for the sample treated at 90°C for 5 mins, pH and Brix degree was not dramatically changed.
Pulp content decreased with increasing temperature and time. L and the a value of color increased with increasing
temperature and time. However, the b value showed a reverse tendency with L and the a value. Viscosity and
gumminess increased as heat temperature and time increased, though cohesiveness was not significantly changed
depending on temperature and time. Coliform and yeast were not detected on all samples and the number of aerobic
bacteria and mold decreased as temperature and time increased. Vitamin C and total phenolic content of the puree
was not changed for 1, 3, and 5 mins at 70°C and for 1 and 3 mins at 80C, but significantly decreased with
increasing time at 90°C. Furthermore, the antioxidant activities of the puree, such as DPPH radical scavenging
activity, ABTS radical scavenging activity, and FRAP (ferric reducing antioxidant power) showed a similar tendency
with total phenolic content.
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Table 1. The effect of heating temperature and time on pH, Brix
degree and pulp content of Actinidia arguta puree

Temperature Time

(C) (min) pH °Brix Pulp content (%)
Control 381:002"  1143:015"  53.68:2.76"
1 380£001" 11234021  5420+381°
70 3 380:001° 11274015 528241707
5 380:001%  1123+0.15° 4844276
1 380001 1120:020°  49.82+0.80"
80 3 380:000°  1123:015° 46272297
5 379:001°  11.17:006°  3699:1.05°
1 379+001  112340.15°  49.14+151°
9%0 3 379:001%  1L132006°  39.20+1.60°
5 374:000°  1023:006° 3937287

MeanstSD (n=3) in a tow followed by same letter are not significantly different
by Duncan’s multiple range test (p<0.05).

1 7HE A AP ARl E F238)9 ATE

HA Fro] 9 iz 11.43°Brix L, @2l
we} AA A2 11.27~10.23°Brix 2 YEFETE 90°C el A
587 A2 S v 1023°Brix® thAd 1A AS A9}
1 AP e 2 gl gl Rosi 5(36)2] AT

S5 2] & 3%7t steam blanchingd} & w, F3]2]
L2 F29] G 10.33°Brix, 93]8] &7 F~
G 10.13°Brix .2 tha wolx|= R oz et
dAg] = E Azt 2 Alge] pulp TS A
2=t S7¥ekal Al Alzke] HojRlo] mEba fejdoz
248k HETE 53.68%%3L, 70T 5% Az Al
48.44% = 7H2sl9l oM, 80, 90 C A= 39.37~39.20% =
sty 2y o s oy Fale EAe 2 met

(]

A pH, B, pup e SIS w AAA =2 90T
A 58 A Al el FeEle] Fde] ddiE e AsE gl
A%k, 70-80CAME Bl thel Fele] Edo] & A5

L AL FAT 5 Atk

=
> H
o yo
° ¥

N
o M
)
'
=

e R, A T AR 2L
15 =d, 53] peroxidaseztt= S48
Al BxE0] gl S4h2A 284
ot &) &7, Jdh FE dol
(39,40). 1H B2 IA T2 EA =
ok A4, A, A RE B4 QIS
HHa ol th4]). A e &% 2 ARt
T 43193 1 A= Table 29}
A7 ol 7M7) mobd a5 A7} wold
= Y= agh ti&wo] - 11130]91a, EAf 2o e}
-1030~9260.2 F718l1aL, o] Fig. 19 ¢#e] W}
oF frAKSE 73S Bl Zlolw, Ixel7} vl rel 7t Ay
E S5 & 93-S A e Ao E AR HT Kweon
S42)°l oJshd Atzhe] a gt A Ho] 2110
38T A& 221, 46T A& 23524 thi oAl =
Aol ol9F e Ay X Adng A4
o] = Ago|UA T Bt Aoz d RS on|sta
o] I EHo] S A= oty ddEty BHu
319tk Ahmed 5(43)< L, a, bak & agte d3g
F e AdsE g & Jepd §
A 7o) AgS vt B a3l 3 Song S(44)°l <
W EFI EF] mEEE 80, 90, 100T A x| 3)
= "o agkS A8 227t 2o 5E U F496] ke
Aoz VeI, LE bak2 agtthE Ex ] upebA
fre] Aol ajol 5 Holx| 9e Aoz Hustt) Late

i

N,
o

1 A

[¢]

lo o

D
2 g

El-lH r
i
Do
iIs
>,
Y
ol
t

o
et
le)
ol

o
fad

_%Er

N

S K
30
o

ko
¢

S orE oy 0§
o o
)
)

pa
o o
L‘_‘HJE

24 Ir
=
& o,
i

S
)
RO

1 [e)

o m
)
O
k¢

ofy

J

J

kel

xS ofd
e ox

Table 2. The effect of heating temperature and time on color value and browning degree of Actinidia arguta puree

Color value

Temperature (C) 2;:;?3 L . N Browning degree

Control 52.08+0.31°" -1113£0.11° 19.3340.55" 2.96£0.17°

1 51.80£048° -1030£0.42% 18372061 3042002

70 3 52914024" -10.0940.03" 18.23+0.14% 320+0.10°
5 52.94+0,34" 9.6540.13° 18.070.08* 329+0,09°

1 52,02£025" -1024+046™ 17.67:0.36° 3.08£0.12°

80 3 52.550.29" -10.00£0.15™ 1832015 330£0.06'
5 53.67021° -9260.10" 18.28+0.11™ 3.27+0.04°

1 51.86039° -10.82+0.32% 1791+0.67 3.00£0.17"

9 3 52.44030° -102040.12% 18.86:0.62° 326+0.09"
5 52.66:0.20° -9.39+0.69" 19.60£0.29" 331£0.10°

"MeanstSD (n=3) in a row followed by same letter are not significantly different by Duncan’s multiple range test (p<0.03).
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Fig. 1. The effect of heating temperature and time on the appearance of Actinidia arguta puree
A, control; B, 70°C for 1 min; C, 70°C for 3 min; D, 70°C for 5 min; E, 80°C for 1 min; F, 80°C for 3 min; G, 80°C for 5 min; H, 90°C for 1 min; I, 90C for

3 min; J, 90°C for 5 min.
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Fig. 2. The effect of heating temperature and time on the viscosity
of Actinidia arguta puree

MeansSD (n=3) in a row followed by same letter are not significantly different by
Duncan’s multiple range test (p<0.05).
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Table 3. The effect of heating temperature and time on texture
of Actinidia arguta puree as affected by heating temperature and
time

Temperature Time

(C) (min) Gumminess Cohesiveness
Control 26.57+2.16™ 0.72:0.04°

1 20.60£1.02° 0.73:0.01"

70 3 2628+1.47° 0.73+0,02°
5 23.40+0.52% 0.72£0,02°

1 26.89+0.89 0.73£0,03®

80 3 254742.66° 0.720.03°
5 4307+6.51° 0.72+0.03"

1 26.75+2.19° 0.74+0.02"

90 3 27.17+1.95° 0.74+0.03®
5 4511157 0.76+0.01*

"MeanstSD (n=3) in a row followed by same letter are not significantly different
by Duncan’s multiple range test (p<0.05).

A=

9 Fgo] do] WSS 575t Table 40 YERH ST
AA, AT E50 75 vl dx2ae] AlselA
AZHA Ekon, BE AT A RdAAME JA HEH
2| gskeh. WA dubAlete] 75 thE-2 2.06 log CFU/g
FToldey 1, 3, 5% B¢ I Al 70T AF
2.06~1.60 log CFU/g2] ¥ 91511, 80Tl A= 1.91~1.28 log
CFU/g, 90Tl A& 1.71~1.56 log CFU/g o &2 D3]] u}
g} Map adte 4 2k

a3 Fgolo] ¢ gzl A e 2,06 log CFUgC. 2
WP, 70T 2E A2] AR 80TelA] 1, 3% A&

Q
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FHEA G

Al 2.00~1.80 log CFU/g2] B & YehY thz9 37
W87} GIAA T, 80Tl 90Tl 57 H2] Alele 27t
1.36 log CFU/g, 0.80 log CFU/g=Z wl|-%- ZA| 743819t}
Kim 5(59)& T4t v T8 3] 229k A7t
02 F o7 AlTS 2ARKIE W @A 5 9 AIRE
o whe} tizwtel| vjgl frelA o g sl AEke Bt
3 Haskch 3 LeeSt Jun (600 A% A4S 60~9
0Tl DA Al AL Aojazte 23l ue
frolAel Aol 2 Yepfltia Bustit o) e 4
3 & dAgle HYTS ATH o Atete ) o] 8=
29 Pdo] A4 Fte] FAL fAIs] YA ARSETE
11 B 313899 tH61,62). Vicente 5(63)3} Garc'1a 5(64)=
D7)E AL v HYFS Ao 5= oS ¥k oy
g A% St 2o HEE Aot Huslt

AnF oz A Al 2 257t ol el duhA
T3 FFole] #re] Wit JIFS vxH HAAF oz
gxgld 9a 7AaEE Aoz Vel £3) 80T 9
0CeA 5387+ GA st Aol T FFale nAE A7ts)
o wj-¢- F3AQl Ao g AlgHh wak thy Fale 7k
Al FA 84 wigtel e ste] Ajet A At Azt

2l A
=7
A% HETE 121.33 mg/100 g & YEbE, 1, 3, 5%
Az Al 70CA M= 22t 122.54, 129.00, 127.64 mg/100

32 A28 A3E (2015)

g® 719 W37} giolth 80TCoA % 1, 3R E A<
HS7b glAAI T 55 A 2] Al 82.47 mg/100 gl 2 Tha
ZHadkdek. T3 90 ColA & 1, 3% A2 Al 107.59 mg/100
g, 92.34 mg/100 g2 ThA 7HAsEl a1, 53] 5% A
Al 22.28 mg/100 go 2 FA 743 th Yeom 5(65)2
HIEH C= ARty oz o wizkeh it Hausks)
© ™, Smooth 5(66) 2#A] F29] ascorbic acid $=41 9]
Aerrt SUMESE FUHEthal Hadkilil, Lee T
@8y Ao 22 65,75 2 85CellA 152 F<t EA7]
= vlepdl c9] 3HEEe 026, 021 2 020 mg/mLE 2}o] S
el o= 65T o] dellA] Al Al 1 7Has J&rt
& Ao R Hysle] B A fAke AAQlS & 5 Sl
o o]E ascorbic acid7} 7FE Ao ol AbEuk2-o]
Ueh}r] o Zolgta Bauakgich B3k Jang 5(35)2 2.3
2] FAE 75, 85, 95CAA 22t 15% At S w) 75T
At olA] &= Sk e vlEll C gake] A7)zt
of M W3y} 7P et ot 1o atol= mw|gk Ao
2 B39t} Sanchez-Moreno 5(67)2 ErlE Fi|S
70TCoAIA 30%, 0TI 13 Bt Ex2] Al tlzTol| B3|
frojd o= vgtdl Cof o] wrop A v A2l 3t 9
Al Aol YERA] gkt Hustgiuh Tk At A
gk QalA] et e A F220] 735 vlEf C
A2 flavore} A Wsle] gdQlo] vty HuEy gln
= Ao Aol dXsh= s & 5 Aen, At
Hol dAe] ol ofg FAA S} JAAEA Fag
1A= Aoz AYZETH68-70).
A 2= A wE g e F s el
735 thZTE 9429 mg GAE/100 g83.2H, 1, 3, 5% 44z
Al 70T E 242t 90.75, 89.71, 87.75 mg GAE/100 g&
Ae] M3k} QI 0TAAE 1, 38 22] A] Ae] W3}

I

%

of it © 1o
g 1o

o
=

1R o

Table 4. The effect of heating temperature and time on the number of aerobic bacteria, coliform, yeast, and mold (log CFU/g) on Actinidia

arguia puree
Temperature (C) ;l;nn:le) Aerobic bacteria Coliform Yeast Mold

Control 2.06+0.08" ND? ND 2.06+0.07°

1 2.06+0.06" ND ND 1.96+0.04°

70 3 1.86+0.02" ND ND 1.92+0.03°

5 1.60+0.04 ND ND 1.8040.04°

1 1.910.06° ND ND 2.00£0,05®

80 3 1.76+0.06™ ND ND 1.97+0.06°

5 128+0.10° ND ND 1.36+0.04°

1 1714004 ND ND 1.57+0.04"

90 3 147+0,08" ND ND 1.66+0.03"

5 1.56+049° ND ND 0.80+0.08"

OND : not detected.

"MeanstSD (n=3) in a row followed by same letter are not significantly different by Duncan’s multiple range test (p<0.05).
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Fig. 3. The effect of heating temperature and time on the Vitamin
C content of Actinidia argufa puree

Means+SD (n=3) in a row followed by same letter are not significantly different by
Duncan’s multiple range test (p<0.05).
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Fig. 4. The effect of heating temperature and time on the total
phenolic content of Actinidia arguta puree

Means+SD (n=3) in a row followed by same letter are not significantly different by
Duncan’s multiple range test (p<0.05).

ol
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ARH o R F vE e Ay 229 At 25
FEe o ole AP whE Hel C ] A
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Fig. 5. The effect of heating temperature and time on the DPPH
radical scavenging activities of Actinidia arguta puree

MeanstSD (n=3) in a row followed by same letter are not significantly different by
Duncan’s multiple range test (p<0.05).
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Fig. 6. The effect of heating temperature and time on the ABTS
radical scavenging activities of Actinidia arguta puree

Means£SD (n=3) in a row followed by same letter are not significantly different by
Duncan’s multiple range test (p<0.05).
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Fig. 7. The effect of heating temperature and time on the FRAP
(ferric reducing antioxidant power) of Actinidia arguta puree

Means+SD (n=3) in a row followed by same letter are not significantly different by
Duncan’s multiple range test (p<0.05).
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