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The Quality Change of Fruits Containing Proteolytic Activily during
Storage and Lyophilization

Jeong-Hae Rhoi, Seong-Hee Lee and Hee-Kyung Kwon

Korea Food Research Inshtute, Songham 465-420, Korea

Abstract

This research was performed to develop Korean type tenderizer using domesiic fruits. The guality
changes of fig, pear, kiwi and pineapple were studied during 9 week storage at room temperature after
lyophilization. The moisture contents ol fresh fruits were nearly the same, while crude protein contenis
of fig and kiwi were twice ol those of pear and pineapple. Moisiure removal during lyvophilizalion caused
increasing crude protein contenl (7.48%, 5.46%, 11.83%, 7.57%) and total sugar content (64.1%, 48.1%,
45.3%, 54.4%). The vields of frecze~dried kiwi and fig were aboul 15%), while those of pear and pineapple
were aboul 10%. Protease activity of kiwi after drying was reduced 1.8% of the [irst protease activity,
which induced to consider that kiwi might be 1he mosl appropriate fruit for meal tenderizer. During
9 week slorage al room lemperature, proicase aclivity was reduced in three weeks. Chemical com-
positions of powders from [ig, pear, kiwi, and pineapple were readily stable. These resulls conclude
the Teasibility of primary processing and storage domeslic frujits and the possibility of meat tenderizer

from seagonal farm products.
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Fig. 1 Moisturce conient of fruits before and afler lyo-
philization.
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Fig. 2. Crude prolcin content of fruits before and after
Ivophuization.
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Fig. 3. Total sugar conlenl of fruits before and after lyo-
philization.
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Table 1 Yield of enzyme aclivily of fruits after lyophihzation

Before lyophilization

After lyophilization

Crude extract En;yme Tolal enzyme Yield FEnzyme Total enzyme

/llesh activity actrvity/flesh (92 activity/powder activitv/flesh

1 kg {ml) (uM/ml.} 1 kg (UM/AmL) o 1 g (uM/mL) 1 kg (ML)
Fig 2.000 19,411 38.822.000 149 161667 24,088,309
Pear 2460 1,797 1420620 109 31797 3.465,274
Kiwi 2,220 24,600 54,612,000 150 357,300 53.625,000
Pineapple 2,160 46,861 101,218,760 10,0 607,320 60,732,000




1060 =7 &)

100

= 80

<

=

Z

¥

g

=

g 40 F

k=] -#-Ig

= 20 W pear

=1 —h— kw1

—8— plicapple

0 L L
0 10 20 30 40 50 60 70

Days

Tig. 4. Protease activity change ol freeze dried fruits
during 9 week slorage.
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Fig. 5. Moisture contenl. change of freeze dried fruits
during 9 week slorage.

REERE EE

Wi g 7l S T

e

o] 43 <154

Ag Exe §5 A3 e 2T cenzyme mixture
1]

powder® stz Fals o), 219, shal o ES T2

el A 174 7Fe Al QA7 B o}
vk g wRAE AR S FIE S U

o G DB
=1
el
G

gutal 2o 9F Sl A 1 @ElH A
AW ss A ARe ohgw 2o Yababge
A1) o] A gl gHek 3% #e])E Rl Ty onf Fuh
7 Avratake 714 ¢ FEe) nﬂs’lr mhale g a
& el steld FEAR F A7
= Z st ) ke gheR(7.48%, 5.46%, 11.83%,
137} A kA%, 18.1%, 45. 3%, 54 194) 27}
oot FAAEY w&o AL w82 7|

& e
b o <

P

e

sk s of 150% W 34 HES oF 100 AT

F2ABE vs o w A5 2HE A b ae
ktd

Mz A9 A goidn FRsn I 42

e
2 Az}
= H
1 Park, BH. and Park, WK. A siudy on the manu-

g

Loy

facturing of fip conserves for beel tenderizing, Korean
Soe. Food Nutr.. 23, 1027-1031 (1594)

Kim, JP., Suh, IS5 and Kim, ].5." Isolation and
purification of [icin from fig latex. Korean J. Food Sci
Tectmol., 18, 270-277 (1986)

. Kim. 1.S. and Kim, J.P  Studies on the digestion of beef

by ficin weatment., J. Korean Agric Chem. Soc. 30,
210-218 (1987)

. Kee, HT, Hwang, Y5, Kim, KH. and Hong, Y.H .

Apphecation of fig protease to foods. Korean J. Food Sci.
Amr. Resour., 18, 19-26 (1958)

. Cheo, 1S and Park, ¥ J . A study on the utilization as

meal lenderizer from Korean pear prolease. Korean J.
Food Sci. Anl. Resour., 16. 89-93 {1996)



10

s A A e

>4

Cheo, 15, and Park. Y.J, Ishioroshi, M. and Samejima,
K A new protease in korean pears as meal fenderizer.
Anirn. Sa. Technot (Jpn), 67, 43-45 (15995)

. FKim B ] ! Purification and characterization of kiwifruil

protease. Keorean J Food Soi. Technol, 21, H69-574
(1983

. Yoon, 5, Chon H.J and Lee, ]JS.. Modification of

{unclional properties of casein by wilrut protease
Korean ] Soc Food Sci., 7, 93-101 (1991)

, Cho, 8.], Chung, SH., Suli, H ], Lee, H, Kang. 1J.H,

and Yang H.C . Porificalion and characterization of a
protease aclinudin 1solated from cheyu lawilrut Korean
J Food & Nutrition, 7, 87-94 (199.1)

Char, I, Son, K M. Che, Y.], Cheon, 5.5, Yin, 5.Y.
and Seok, Y.R ! Punfication and Characterization of

ni

11

Az

sh A7} 2o £4 W 1061

oft

bromelain 1solated [rom Korean pineapole. [, Korean
Apric. Chem Soc, 35, 253-259 (1992

A O AC. | Official Method analvats. 16th ed., Assoaation
of Official Analyncal Chemmsts, Washmgton, D . Vol
4, pJ-2 11995)

AGAC . Ofiad Method Analysis 16th ed.. Asscaalion
of Official Analytical Chermsis, Washimglon, D.C, Vol
2, p.13-14 (18995)

. Dubois, M., Gules. K.. Hemilon, J K., Rabers. P A. and

Smth, F . Colorimetnic methed for deternunation of
sugar and reluted substances. Anal Chem , 28, 3b0-354
{1956)

. Kim, H.] and Rho, JH. . Protease effect of kiwilrints.

Korean ] Socc. Food Scw, 63th, Abstract P6-44 {1899)

hat

(2000 7%

i

143 )

q



