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2|2t Jef kiwi fruite] 90% O|AtO| Hayward ZZ22 112/0f &=, Borno, First Emperor, Golden Yellow,
Golden King S2| &&0| A&xui=|D ATt £ AEHo|ME Hayward EES FAIC2 CHIZ EM, 54 85 &
A 3 548 0|88 AE I BNEY-Iie Z: £F, ZZo Ssl &Y Y TXo| HENE 2AMIY
C}.

Kiwi fruit extract®| STHHZIQFS OF 2.4 mg/ml of extract (1.5 mg/g of peeled fruit)o|Q{omy, CHHZE! E35

29| %47t BMofME 30 - 35 S.U. (specific enzyme acitivity, 1 S.U = 0.001 A/min/mg of proteinZ, S35

dS 2z0| ME 54 vte| LakE ROX|X| ofoirt CHIE EajE4o| ANz 50 - 60TO|0, X pHs
pH 7~8 O[ICt. Kiwi fruit extract® E7I8t /17| gelojM= H2|AlZto| 248 i 20| 718 JiNYYC)
& X7| 2.55 kPal| Tt ZTE HO| ZF 2|17| gel2 30= Z1tA| 3 kPaQ| Z7IE HYOLY}, kiwi fruit extract
E &7kt A20ME X7| T Z= 2.3 kPaOfA| 1.5 kPa2| 328t mje 2 UAE 0| =Qr) &y} =52
0 - 0.5%=2 E2[5l0] X2[&t 2{T17| gelofM2| SE2Ast BIME X510 2 Za}, =J| 22{0] 95 kPaoA 50 kPa
2, XE 289 LAk 30 kPaOM 17 kPa2 229 2457} 23t W2 LEILIQCE o] ZTKIZ Maxwell
model2| ZQ| Three Element modeld H83l0{ EFMEO| WalE ZAlSlo] £ ZIf, 2/17| gelofA SZst
elastic constant2| Z4E HO{FO|, MEZT ZFHo|M LE(L Zotel X|gte 20| Q0L AV| A Znz
2E kiwi fruite] B Bajaals AlS 0isiNzo| Jid JHsA8 Hof F1 9ot
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Kiwi fruit (Actinidia chinensis)E 53 %27 ¢l
A 2 g2 2294, 195047 -8 New Zealand
ol A ik A 7] A FE o), AAE v, T o]g
o}, &3 5 AA 10 AAZAAN AuE L Ak Fdle
1970 hll BFE o] 19893 Aol A A A 75%
9l 2400 Eo], AFE 500 €, 2% 300 Eo] AW=HAUL %
& o402 ggel a1 HuEHo] ALHoZ Frf5of
I G5 F7F FA Aok (AFT A4, 1990). ol% 22
ZAE 720 7hgA0] $a 7|340] thE #Ydl vjuet
o =7 oo} AN F& AEE dFHL FH ¢ 7t&
g5z e AAolt

Kiwi fruitte] gelating £aj3hs 2@ 9id £ax
27b tke Aol Bad ol (Arcus, 1959), ©#d &3
a2 g 977 Aagn Yok (McDowall, 1970, 85
2k 1989). Kiwi fruit &#)d #3] &4 actinidin (EC
34.22.14)% 224 thiol protease® papain® T2 &4
o] HARIY,  aromatic N-substituentsel thaiA+=
activityd] zolE BoH 714 AFHS JA Zel7t 3
S Aoz BuHrt (McDowall, 1973; Baker, 1930). &
A2 EAA JIHE acridin® 23,500, 312 papain
23400, 8759 thal #o]2 Holm 9le™ (Carne and
Moore, 1978), Kiwi fruitol A9 @iy Fajare] &4
o 28§ 477 3FA MY whoH, 549 84
o AARTE pulpold EA Uebdtth (Lewis and Luh,
1988a).

o9} o] kiwi fruit7} 7HX 3 = BHA E3ihe
AdHoZ S5 dAsAzA AHEE § dod, Yot
gl go] zte A 7|54 ¢ wolt ddE AE &
gt gldL g3 34, 71¥4, A¥YT T HYE
AEZEA 7)154S 72 912 (Phillips and Beuchat,
1981), ol& & gl Aol zt= {9 715 S HF fré
A o] 48 4t duAS o WA HF
&4 71548 FAANTIE PolE 54 AHd gF 9
A M Ba Jox ety iy uy Fol Aok gFd
250 tlA g 315tH 9l WS o] &5t MNP LEHN
gulde] AZay 7)54S AT vt yex 3l
o (

U} (Franzen and Kinsella, 1976a and 1976b; Choi et

o

O

al,, 1982; Chobert et al., 1987; Kim and Kinsella, 1987),
384 whi e Foju|Ate] S FaATIAY 5
getE EAEAE AT FE A0 (Cheftel, 1977).

glg J5RE B duld Fao] B AF H7] 5]
U AAUAA Y o] & AE B A4 DA of§
st AAEo] gon o] EaNEE soup, FHIVIA,
diet AE A7HAE AHEHL 9lom, 48| e] ol #4
o] Ao] aHeE &3t o] 451 Atk ojgh L &Y
4 715 24 wols 22 Azl Wi shehAQl
Hol g 2oz itk 33ty W oz A o7 k5 £
Hz g JrRHES dg 5 o A AEEA
o FA43 FAo] WaA HH EF FF F7H 1 A
go] Agd. FF 9% ojulite FAF HHeE @
AL AYD Yok (Fox et al, 1982). wabA g #3)
Wt e 542 olgddw Y9 2L dAHS HEY
% otk FUHAS 44 Yoz JierEdsto 7t
E3Ee AQ8¥ + g 9t Rasgn gled
(Adler-Nessen, 1978; Olsen and Adler-Nessen, 1979),
BRGNS T4 AHESA MR g o R 997t &
L 7154 BYEE 9 dF Ad: HuHy 3
(Lalasidis et al., 1978).

getd BdFdNE Sy F Au FF< Hayward &
29 71F02 A e EZ4 First Emperors} Golden
Yellow £%Atol¢] deld B34 s vja A48 19
7h gild B gAs gase gl B 545 3
& kiwi extract® &7l Wl 79 A A=
2 vl BN 3 s olgd 4% Ade vobh 4F
A7} S FdsA 2 Bald B EAE o] 8F GFE HF
o A& 7HeA dk

I. Mz % gk

2 F A¥) 29 HaywardS Aujx ¢l AFEZHH
Fto AHgat e, AF FEATANA A el
9l First Emperor$t Golden YellowE A& o}
Haywards} #|iatich. o ©99d A zzd AH8@ 4
71E A3717F 90% o144l HlFAt H17]E THsA A
k.
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1. SEHIE 2y
Boin 25

¥E Azd AER FEH Fdude Ry Jg
(Hall, 1982; Ames and Nikaido, 1976). 2% SDS, 5%
2-mercaptoethanol §4& A8 1:10 (w/v)o2 4o
ultra-turrax 2 2% E FE& ¥ 12000 x g2 2057
AR 45AE A o] A5dS 5REG F5
7tgste] FUAZ F QAR A5de AVg5E
=3

By 22|

SDS PAGE<= 4% stacking gel®} 10% running gelo] A
0.1% SDS7} 3% glycine bufferg A}83lo] gulg e
¥k FE3 A6 30 ul9 2x sample buffers AHg
3t stacking gel 25 mA/gelZ, running gel& 30
mA/geld] AFE AHEAT. BF B2 diA L Sigmg
Co.2 FH 74 AHg-@t} ML 0.125% coomassie blue
R-250& A&t 2Ae acetic acidethanolH:0 =
8:25:65 (v/v/v)& AMg-ghy,

2. HHE Eolaac] x5 U 84 #Y A
T Bsfasol &

Kiwi #3492 248 AA% 48, 55712 358 3
Z3} o] FZ ol 5 mM cysteine® 2 mM EDTA7} &
fr¥ 01 M sodium phosphate buffer (pH 6.0)E 1:2
(v/v)e] Ml &E 4]0 cheese-cloth® o7& Th-< 20,000 x
golA 487 QAR A5AS 4o 65%
ammonium sulfate L3-&HE THE & 20,000 x g, 4T
A 30837 ARt AL dEr) AHES 12 ml
o &Y g5l &3HAA, cellulose dialysis bag (MW
cut-off 12,000) 2% 4TelA 823 FAA7 & -70C
M WE Badt 9wy $22 Bio-Rad Protein assay
kits AHgste ZA3

o84 34S 4% 718 84L caseing 01 M
sodium phosphate buffer (pH 7.0)e] 0.1% FE2 TS0
80T 28 24X 587 dx2 & ¥ 7|d84d02 A1g
&t 49 84 242 Kunitz (1947)2 33t 23
ok A48 02 mlo 1 ml 7] 3E94L H7bsho] 40T
A 20832 A7 & 5% TCA solution®.2 ¥Hg-S A
AN Ao 0% ATt Filter paper
(Whatman No. 42)2 o33t} o] ofsjdle] Fyre
spectrophotometer 2 280 nmef| A ZA4ste] A4S A
280+ (1 specific unit = 0.001 A/min/mg of protein).

3. CHIE Bafaao] 5o 24
X pH &%

249 H4 pHE 1 mlY 1.0% caseing43} 02 ml &
292 1.8 ml® N2 92 pH buffer solution (pH 2-11)
I} ST F, AOTAN 2087 A7 F 52 BHS
Z73ke] Ao vt Buffer solution pH range® &
0.1 M KCI-HCI (ph 2.0-2.5), 0.1 M Acetat (pH 3.0-6.0),
0.1 M sodium phosphate (pH 6.0-8.0), 0.1 M Tris-HCl
(pH 8.0-9.0), 0.1 M Bicarbonate-NaOH (pH 9.0-11.0)<
AHE-gHet

pH oHEY

It

g

pH A 4L buffer solution? T2 S 311
o v &2 EFstA] 10TAA 48417 B3 & #&E 54
$4E v,

X
o

4o

HEes

I

129 A4 &+ 18 mlY 0.1 M acetate buffer (pH
30)¢ Iml®] 1.0% casein €2 10CelA 100C7H4 10
T 3422 AN bg, o7)d G494 02 mE ¥
20 23 HIAA Fh GHAE Fata A vwd)
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gotgy &9

A& F487] Asto 02 mle] BAHE 10THA
100C7H4] 10T 4oz Z LEdA 08¢ A &
3, 3N BT2 243 3E 14 848 34 vjagn.

4. Kiwigslaac| E2EX

TEHHE gel| HZ

Kiwi @94 Balasre §4 dgs3 & A3 Yt
o -25Co ®AsHd #1715 4THA 18417 5 8%
NAM AHEEAT 83 4117] % silent cutterl A 3&
71 Zold & 43S 2% (w/w) 7Heta 583 24 2
old soldEld HurgE 2AA FAVNE ol &std
stainless steel tube (Z°]: 250 mm, 2 7%: 20 mm)o| F7
3 o2, 7 A7HEE 50Tl A mgd F 90ColA 2027
7hdate] 2&dld AL Azt ¥ Basdd
kiwi extract® A-2oA 147+t %Hﬁ’r*] 1% 1% %

oldhn £3¢ A7k & AHe) 2guuAd Wrhedn
gazizol 25
oY Az FA wet BHE A9 & JES SHep]

93] Rheometer(Sun Co. Model CR-200D)& AH&-3itt.
A4 271 (F74: 18mm, Zo 20mm)E AL gele
10Kg load cellol ¥2A]7]13, 200 mm/min®] cross-head
speedZ 0|43t 50%9 strainoZ UFAIA geld FH&
=g 2484t 71549 chartdEE 300 mm/min°]
B BE 34 A4 Pt

Saigisiol 23

gl Bagao s ue BHE Al &
gstdde ZA37] 8 Rheometer (Sun Co. CR-
200D)Z o]-&3tsith YA A7) A2 gelS 10Kg load
celld] 337|131 Zugke] 58] o3 YA strain
gt A 200 mm/min® cross-head £=% °43te] 34
st Azhasle me 89 Was 74 § (19%)°] A
43 Three-element Maxwell ModelS 0|83t %79

i,

ZAa% chart £% 300

77129, Az AEY 4Ee A

SdAH Wgle Ao o8 o 2ol Alakst
Elastic Modulus(t) = Stress(t) / Strain

kA

Apisiel S8 054

SHASGAHo A FojF AHE o]8ste] 1 A I
28} rheological 29& AASAL 5 spring(¥H3A4
#)3 dash pot(HAAHHIE ol&std 1 =HFY 3
element 2o & on(4 1), dild Feik v
of w2 edAdRy dAHEe wskE Adstn A
strain® ZAA 29 FEE Yehlle HFHE 73
(4 2)

de 1 do E2 o0 - ¢E2
— = — + (4 1)
dt EI+E2 dt EI+E2 1
-(t/mM(E1+E2)
g = oe + (00 - o0e) e (A2

&}7]M ¢ = stress at time t
oe = equilibrium stress at time t=%
0o = initial stress
= viscous element constant
E: = serious elastic element constant

E; = parallel elastic element constant

Table 1. Protease activities in kiwi fruit
extracts
Div. Protease Activity
(S.U")
Hayward 12.0
First Emperor 79
Golden Yellow 15.1

* Specific Unit (S.U): 1 S.U = 0.001 A/min/mg of protein
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Feluvet A kiwi fruit®] 90% o]4to] Hayward £%
o7 19| 3= Borno, First Emperor, Golden Yellow,
Golden King 59| #%0] &2 5UA A A=z ¢l
om, 1 8N 119 FEolA sheog B AgdA
T AFAA FA] 851 & Hayward 52 -&ﬁ°
2 OAYE AN, 11¥€ FE AF sAL4d4
Hayward, First Emperor, Golden Yellow Kiwi fml £ A
Fuol FEY Bl Eegad 2L vluEAst
o Kiwi 993 fagse &4 EAo gt 4ge ¢

?:R

gt F Aul %9 Hayward kiwi fruitE 7Hx 1 gl d
A, E4 5% ¥4 2 4F 249 BAEZA-& g
=, 249 $Y43 24 2 2xo Hey EMAES

._:L ofit i\
ok ox
3¢
1>
Ho
re
S,

SHAl e 7hs Aol dete] Lotruat )

PEEL OFF
| ;
SQUEEZE
-by using juicer
l
ADD BUFFER [1:1]
-0.IM sodium phosphate buffer
with 5 mM cysteine and 2 mM EDTA
!
CENTRIFUGATION
-15,000 rpm, for 30 min
|
FILTRATION
-whatman #42
!
KIWI EXTRACT

Fig. 1. Preparation of Kiwi Extract
Kiwi fruit @93 #4 (SDS PAGE)

Hayward kiwi fruitsoll A kiwi fruit extract® th&3} 2
o] AR} Kiwi fruite] FAE g2 v 0, 422 AA%

o4 7ksAdel e A7 129

I A FAE ZH8HY. 5F7] (Green Power)E o] 4
3o HEE Ax o7l 2u) Ryje @& (0.IM
sodium phosphate buffer, pH 6.0; 5 mM cysteine; 2 mM
EDTA)E #7138t o2, cheese clothE o] &3te] oA
t}. ThA] Whatman paper (No.2)Z o] &3te] dJ3A|7] &
< 20,000 rpm (SS34 rotor) 2.2 4°C°ﬂ"1 1587 942
ANA B4 359t o] 4594E Iml¥ eppendorf
tubedl @0} 70T o Hysie 2¥S Aahadc).

o]Z7A AojZ kiwi fruit extract®%E total protein
concentrationg bovine serum albuming ] &3
standard curveZ5H ZAFSF A3} 24 mg/ml of extract
(1.5 mg/g of peeled fruit)o]At}. Kiwi fruit extract ]
£ 15% SDS PAGEX g A= o 22, 15, 12, 8 kDa9
major protein bands% §}° g9tk 1 FAME kiwio
major A FHELE FAHHE 21-22 kDad] @i o]
Mg =& 5% & 7% band intensityE B 3ok

By sfas o7} 3 5y 24
Kiwi fruit extract®] ©¥ad Eajg4so] g7} AL 4

TR A AER ZAsdd. 94589 5 mM
cysteint2 mM EDTA, #%49 2 mM EDTA, 181

0.

0.18 —— B

0.16 - e |

0.14 - ~ ;
0.12 l
0.10 P S A i

( . :

0.08 O/'\z

0.06 | @) ‘

Abs

0.04 T T T T T T T 1
10 20 30 40 50 60 70 80 90 100

Temperature

Fig. 2. Optimum temperature for protease
activity in kiwi extract, Hayward.

kiwi fruit extract® W& A2 g A gEsdon
5ol 2t NRY &4 97HE Ml SRS, £4 947t
AA] specific enzyme acitivity:= 1 S.U = 0.001
A/min/mg of protein®Z A&t ZH Al g
B EA9 97HE 323, 34,3, 353 specific unit® %% 2
A Bl w2 gt g4 97l E Ao7} Qe
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& BojFa 9t} B8 YE Az 4 &4 97t #2
= oA g9t 119 2& AF FAYAM 42
Hayward, First Emperor, Golden Yellow Al % g

A T4 uL BAAE 120, 79, 151 S.U.9 A 2
3} Golden Yellowold AY 5 849718 BAFH
=3

Hayward, First Emperor, Golden Yellow Al&% &7
ol 9] fruit extracts®] T EsEAe HHEE 50
- g0CHeH, 1 oAy 2rdAE FAE TA F49Y
2AE 3AY (Fig 2). EF G4 EANE 60Tl
Aol 3243 argAol AsHe g £ F A
(Fig. 3). 82849 4 pHE pH 7 - 9 AtoldA Ad
=0 $48 Yehiglen (Fig. 4), pH 7oA Hgd 4
o

0.18
0.16 —
0.14 —
0.12
0.10
0.08
0.06 —
0.04
0.02 T T T T 1

O Hayward A\ Fiste. |

Abs

Temperature

Fig. 3. Heat Stabilities for protease in kiwi
extracts, Hayward, First Emperor and

Golden Yellow.
0.16 N
0.14 —
0.12
«» 0.10
2: 0.08 —
0.06 -
0.04 O_()/L
0.02
0.00 T T T T T T
o} 2 4 6 8 10 12 14

pH

Fig. 4. Optimum pH for protease activity in kiwi
extract, Hayward.

chiE Esfas Hl] mE AEEEe
24 s}

oEdE

37)9) kiwi fruit extractE H7ksted 50TeA 2] st
E geld] &R ES AN B A3t HEAzte] 2
& BEe 3718 ST F 27] 255 kPadl 3
AEE 3o F 4 17] geld 308 AA 3 kPadl St
Bgou kiwi fruit extract® d7H AlEAE 27|
3¢ 7% 2.3 kPadl A A2 1 P% ZIMNLFE FAd
30% 73 A, 15 kPad] 4
A

oo B

me o 4y &
N

=
K=Y

vuld Baase 3480 ds 2uud A
£AEE 2R3 £ 24 49 23 Fig 59 2o #

140
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100

80

60

Failure Stress(kPa)

40t

20

0 A 1 A A
0 20 40 60 80 100

Treating Time(min)

+:0% o :1%. = :3% +:5%

Fig. 5. Effects of the concentration of kiwi
fruit extracts upon the failure stress
of beef sausage at 50C

#9292 B Amd e 349 550 (L - 592
3 2ERYE 4

exo] gME A AR st a3t 50T A
& (BT)AA A A, AR Aol v} FERE}
o¢ 7248S ¢ 5 99tk 23U ARtk 50ToA
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SEst 23

Kiwi fruit extract®] #7} $5& 0 - 05%2 23t
Aeg 7] geldlX e $2gs AFe 245 B 2
3}, 27] $9o] 9% kPadlM 50 kPa, 3& $¥9] Zat
30 kPaol A 17 kPaZ &3¢9 ¢+3l7} 343 WS vehy
Ak o] AFAE Maxwell modeld UZY Three
Element modeloll %&3lo] &4 &< W3S zAlslo &
A3}, FAe H17] gelME elastic constants] a7}
o, kiwi fruit extract® A2 3§ 4 17] gell M= F
23 elastic constant?] #AAE HAFo FEAE ZHo)
A Uehd Azkel AXgE B Fo

22 AYA Ao BATAHQ EAE H&RE 2445
9 vlsatA ekttt (Fig. 6). Alzke) Ao mat 27
HyolA B3Pzt Was Yehle d484 (Eo)2
three-factor Maxwell E&of o8] 245]o] FatajAL)

200

150

100

Elastic element(kPa)

(6}
o
T

0 \ ) .
0 20 40 60 90
Treating Time(min)

+ 0% at 50C, = :0% at 20T, = : 1% at 50T,
* 1% at 20T, = :5% at 50T, - :5% at 20C

Fig. 6. Comparison of elastic elements of
Three-element Maxwell model of beef
sausage treated by kiwi fruit extract
with various incubation temperatures and
the concentrations

B AE AE AR 2599 Hrlgd ne) Ty 7
28 Yelth 1%E #7ksted 50TolA A2 4% &
827} A el met adte 23S Yehhde
AN Ad Bole d3t A9 AUt 5%
& Afdle FALT vzt §438 gag By 2
7t A 2719 Z3A Y N8 A Fo 4% A9
317 e AR BN E Y. o 3¢ 3
A3} B2 kiwi 29 F9 dd Bas
7t 942 Wlkstel E4HE wEojd Huy] dwA)
peptide %S £33t A FAo] A=A w ol &
of 7} Fol &a7t A% FEslo] dHA peptide B F
< Tt g T2 F4E P gEd A
S8 Atsdt 8 g4 vlad n¥ER H7bHo]
Bfole a7t 249 Hu7) gudd g gy
7] Wl AzAzte] Aok o ool Bajztgo]
A e Aoz Algdy

A B P om ©oox
B

ox

RIS

2

v. 8 8

2 47 WE 7Idad 2 S8k ANH 21
A Hojo} & Zojth. ALFHoz ok 9 FAEY
S7HFAAE B Fulelq Aujats s s o)

7

3] 88 gus et F 4EHFA o &

€ od Beate] pH 44, dgA 2
S4€ ATstel Hd Grte U e BeELE
B4t 54 7199 E5Ao AE w3lE
a%o] 74" 54 7191 9ud R I4E 4E0}E,
53 47k5 A7keted 719 Rl 42 2494 54
AEE ste] FAE EA v $9o] A = glE 7]
S5 A Ee ANE & ok B 2519 d3ty 4
Ao date], AENFEY 24 72 2 gk 23479

RS ARETALE AT F YE 71D 7t Ak
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