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Effect of Low Temperature Storage on Proteolytic and Antioxidant
Activities of Fresh Pineapple and Kiwi Juices Extracted by
Slow-Speed Masticating Household Juicer

Shin-Young Parkl, Min-Ju Kimz, Ji-In Parkl, Jung-In Kiml, and Myo-Jeong Kim'

'Department of Food and Life Science, Inje University
?Bio-Food Research Center, Hurom Co., Ltd.

ABSTRACT The aim of this study was to evaluate proteolytic and antioxidant activities of fresh pineapple and
kiwi juices extracted using a slow-speed masticating household juicer during low temperature storage. While over
90% of vitamin C and total polyphenols in both juices were retained after storage for 30 days at -20°C, reduction
of 56.8% for vitamin C and 31.9% for total polyphenols in pineapple juice were detected after storage at 4°C. In
the case of kiwi juice, 32.9% of vitamin C and 22.4% of total polyphenols were lost. A high initial content of vitamin
C in kiwi juice resulted in a slower reduction rate than that for pineapple juice. A similar result was obtained for
1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activity. Proteolytic activities of both juices were maintained
efficiently with less than 10% loss during storage for 30 days at -20°C. Protease stability of pineapple juice was
better than that of kiwi juice during storage at 4°C, and the same result was obtained when boiled chicken breast
was used as a substrate. From these results, when storing pineapple and kiwi juices, which are widely used as a
natural meat tenderizer and digestive aid, cold storage at -20°C seemed to be more suitable for maintaining antioxidant

and proteolytic activities than cold storage at 4°C.
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mLE FFF 80 mLo} &3Fsto] HFH-I7F 100 mL7t =
=% 343 & 0.1 N NaOHE ©]&3}%] pH 8.3°] H =%
st Tt Alme] Atee tge AS AHEshd
ALkt Sl .

(%) =

0.1 N NaOH %(mL)x0.1 N NaOH A5=x0.0064 y
A7 9] g

100

HIEIZI C B4

F22o xZghd HER Clascorbic acid)] %+ Furu-
sawa(19)] WHE 4 W3 SAHUTE 4 AR
300 uLe} 2 mg/mlL =2 DTT & 300 pL= &3
T @eddol A 12413 WA8le] dehydroascorbic acidE
L-ascorbic acid® ZHAIZTE o] 4°C, 9,900% gl A
1027 9AEE 3o A Feds 44 52 3¢
% 0.45 pm syringe filter(Advantec MFS, Inc., Tokyo,
Japan)Z 33l HPLC 242 A8 2 AM8-3}9i ). BlE}
Wl Co] AFRAS 3te] Cis ZH(250%4.6 mm, Kinetex
5u Ciz 100A, Phenomenex, Torrance, CA, USA)o] Z&
¥l HPLC(UltiMate 3000, Dionex, Sunnyvale, CA, USA)
E AMgsll o, ol s o R 2%(v/v) acetic acidE 1 mL/
min®] &2 THFATh AR 20 uLE FYT F &
w &8 202 BAE9 0 ¥ 3E photodiode array
detector(PDA detector, Dionex)& ©|-835}o] 37 254
nmol A FAEsSch vlEN Co $%(mg/mL)¥ L-as-
RTEmS AMES 92 AR RE ALt

AL =

corbic acid

st

o
o

Opt

to 4N M
[
2

o M o

A

[N
2

i
i
b WP

).

% g
)

B _& 01- (
4
o,
&,
il

ol
oft
flo

Wolfe 5(20)¢]
Al&E 1 mLell 80%(v/
Ags] £k T 1Az
, 2,500X gl Al 104 &<t
SRR AT 5 B4
t}. 96 well platecll A A& 120 ul.$} 50%(v/
iocalteu's phenol reagent 60 pLE =33k
23k v 2%(w/v) Na.CO3 120 uLE %7}
o Al 1AIZF &<t W39t} Blank® 2~
FE AMgSle] 22 W or el
&%+ microplate reader(PowerWave XS, BioTek,
Winooski, VT, USA)E o] &3}o] 750 nmell A S 3192
W, FE9E %2 tannic acid ARgate] &

o
i)

i)

oo &

12 ot

ols

ol

ol

o N ;9‘
ERe

X 02

o’ 4N

[>

—_

<
N
o
N O

ol

ox
ol
1
to g

o

o

NS

= 2
W

il o off
M
L)
[0
ol
i

>~
-
op

ol
=

EO%‘E

olin

<
MR o g f
o o e

e &
z

b o
o5

o
b

>, ol
>,
ro

>,
">
olN

e

3 E3 O
AL T =



-!%

1318 ulaled . 7101 %
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tannic acid ¥%(mg TAE/mL)E 3k:tale] 2438+ t).
DPPH 2tc|zt

’\]Eiﬂ ksl &4

A%

[¢]

J5 7)elr] 98kl DPPH 2helz
A%< Blois(21)¢] HJ‘?jg Psto] FAsAT T2
A& 1 mLel WEe 4 mLE H7iste] AdsHA g3
T ksl A 1AZE 9t A g ok

> b

2t < 4°C, 9,900% goll A
10% Bok QA8 F HFAL 44 B g5l ¥

[ 3 | b

A 52 ARSIt DPPH Al k2 o gk&¢f] DPPHE 0.3
mMe] s==2 &3st & A&3tr] Aol 3 =7 1.00+
0.027} Yo == 343l A ZF3LG Tl 96 well plateol] A

Al& 50 pL9} DPPH AleF 200 ulL.E &§3F o5 30% &<t
oFio A WX 3l ¥ microplate readers o] g3} 525
nmol A 3% @& 54383t Blanks A8 oAl wlEhE
2o o g JAgsigitt. A5 DPPH 2t
Z 275 (%) thr] A& AR&ste] AlLEsRit.

-\1 r

AECE &t
1- )x100

DPPH vz _ (
Blank®] 3%

2715 (%)

AR aio] 2442 Kunitzd
< Hammerstein casein
S 5 mM cysteine® 2 mM EDTA-2Na”} 5% 0.1 M
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AAIEFA . At zke] A vlwE SPSS program
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T of 3ulf o] ot 719 Z/“Oﬂ Y B2 fr7]ite] Eehd
Ao 7 Jelgth G gelo)Z F 271 16.440.1°Brix
2 7]19 F29 12.940.1°Brix® v} ¥/ Vol 584 Fol
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Table 1. Physicochemical properties of pineapple juice and kiwi
juice extracted using a slow-speed masticating household juicer

Pineapple Kiwi
Yield (%) 77.0+1.3 61.9+2.2"
pH 3.88+0.08 3.63+0.06
Acidity (%) 0.37+0.01 1.1520.02
Sugar content (°Brix) 16.4+0.1 12.94+0.1

The data with asterisk (*) are significantly different (P<0.05).
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Fig. 1. Vitamin C (ascorbic acid) content of (A) pineapple and
(B) kiwi juices during long term storage at low temperatures
of -20°C and 4°C. Data are expressed as mean+SD (n=3). The
data with asterisk (*) are significantly different between the stor-
age temperatures (P<0.05).
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Fig. 2. Total polyphenol of (A) pineapple and (B) kiwi juices
during long term storage at low temperatures of -20°C and 4°C.
Data are expressed as mean+SD (n=3). The data with asterisk
(*) are significantly different between the storage temperatures
(P<0.05).
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Fig. 3. DPPH radical scavenging activity of (A) pineapple and
(B) kiwi juices during long term storage at low temperatures
of -20°C and 4°C. Data are expressed as mean+tSD (n=3). The
data with asterisk (*) are significantly different between the stor-
age temperatures (P<0.05).
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Fig. 5. Hydrolysis of chicken breast protein by (A) pineapple
and (B) kiwi juices after storage for 30 days at low temperatures
of -20°C and 4°C. A half gram of boiled chicken breast was
incubated with 10 mL of juice for 1 h at 37°C. The reaction
mixture was stirred vigorously with a stirring bar. BS, fresh juice
before storage; Fr-30, after 30 day storage at -20°C; Rf-30, after
30 day storage at 4°C; DW, distilled water.
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