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Proteolytic Effect of Fruit Flesh and Crude Enzyme Extract from Fruits
on Myofibrilar Protein

Mi Hyun Kim, Jeonghae Rho' and Mee-Jeong Kim*
Korea Food Research Ingtitute, ‘Department of traditional cuisine, Baewha \bmen's University

Abstract

Studies on the tenderizing effect of fruits has been limited even though fig, kiwifruit, pear, and pineapple cultivated in
Korea are utilized commonly during cooking for their proteolytic properties. Therefore, the characteristics of these fruits
were investigated by treating beef with their crude protease extracts. The protease effects of crude protease extract from
the fruits on casein and myofibrilar protein were in the following order : pineapple > kiwifruit > fig > pear. Electro-
phoretic analysis results found that pineapple, kiwifruit, and fig cleaved myosin heavy chain into smaller fragments. The
myofibrilar fragmentation ratio of crude protease extracts was the highest for pineapple whileas the lowest for pear.
Ground fruits (5% and 10%) increased amounts of soluble nitrogen and decreased shear force of beef. Pineapple was the
most effective while pear was the least effective. Decrease in springiness and gumminess was observed by texture
profile analysis of beef treated with fruits, especially pineapple and kiwifruit. Among the 5% treatments, pineapple and
kiwifruit produced the highest tenderness. Additionally, 10% treatment was less preferable than the 5% treatment.
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2 Zo} 2ul€] 0.1 M sodium phosphate buffer(pH 7.0), 5
mM cysteine, 2 mM EDTAE 7}5le] 9 A(FM-707F, Hanil,
Korea)Z vA33F & cheesecloth® o33t Th o 73t
HE 5,500 rpmollA 208-3F PAEE(SORVALL RC-6,
SORVALL Co Ltd., Germany)3t & NS FE314
Za LN 0" ARESIATH

3. CHHESH=tM =X

Hammastein caseing 0.1 M Sodium phosphate buffer
(pH 7.0), 5 mM Cysteine, 2 mM EDTA® 1% F%=7}
=5 gaflste] 90TColA 1583 48] & WZAA 7]
dgHo g a1 AREE wolli= 37C water bath(JSWB-IIT,
JS Research Inc, Gongju, Korea)ollA 7123t AME-3F3
ok Ald3#ol 1% casein’]& 1 mLoll &4 2 mLE 7}
Sk 40°CollA 2023t WH-AIZ] T 5% TCA-E-9 3 mL
£ Y3 AL 30% XSk Whatman No. 40(Mads-
tone, UK)HAAZ AAAIZ] F A5 280 nmollA &
3 S (Atomic absorption spectrophotometer, UVIDEC-610,
Jasco, Tokyo, Japan)E S 3} tHBai YH<} Rho JH 2000b).
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TUERFE HEY] Y3 2379 $FE RS 30 g&
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fferfPRB : 0.1 M KCL, 2 mM MgCl,, 2 mM EGTA, 1

mM DTT, 2 mM NasP,07;, 0.01 M Tris-maleate buffer/
pH 6.8-NaOH)= 7}t 1 $ 5,000 rpmollA 133F
homogenize(T25, Janke & Kunkel IKA-laboratechnik, Ger-
many)E 33, 1,000xgollA] 10 & 94 Eelste] 3
HAES ANF, 591FS] pyrophosphate relaxing buffer-&-<4
o2 Fekelnh

Table 1. Conditions for electrophoresis of myofibrilar protein
treated with crude protease extract from fig, pear, kiwi-
fruit and pineapple

Items Condition

Phast Gel(R) gradient 8 - 25

1. 500 V 10 mA 3 W 15C 1Vh
2.500 V1 mA 3 W I5C 1Vh

3. 500 V 10 mA 3 W 15C 158Vh

Seperation method

Staining method 1. Fix 4 min
2. Stain 8 min
3. Destain 23 min
4. Preservation 5 min

Staining solution  0.2% Phast Gel Blue R Soln

30% Methanol :
DW=3:1:6

Destaining solution 10% Acetic acid :
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F2H 8498 579542 Phastsystem(Phar-
macia, Biotech, Sweden)= ©]-83}> Table 19 AAIE =
Aoz B39 tiLaemmli UK 1970).

O] relaxing buffer S o2 HE
HHEsle] vlx]Eholl= 0.1 M sodium phosphate buffer(pH
7002 A3 BAste] 93 dr)Fer dEET.
ol AL ZTYUEF 500 F 14709 ZH=
FAEE 29G4 Ado] A e HSS ALkl
(Jung IC 1997).
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HEstaA; A

71 NEE ¢F 2 eome FAZ A2 T 42 I35 5%,
10% %%# A 10CAA 1223F &<t Ao 73T

Ao ARl A3 EH ol e J’]rtr~ A A3k
7] 93] Ao Z=HFE BHS AL F 100C auto-
clave(MG-6845, Mega science, Seoul, Korea)oﬂ/ﬂ 1043t
7HEstA A Al ko]l Aol HES 0.6 cmx 0.6
cmx2 cm®] 7| EEE F3l] Rheometer(Sun scientific
Co., LTD, CR-200 D)E ©o]&3l dA&Erts At
(Jung IC 1997).
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dulE TAZ A4 100 TollA
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gt % Texture analyzer(Stable micro system Ltd., UK)E
/\]-%-O]-‘I] TPA(Texture profile analysis) testE A A ELA T}
(Table 2).
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Table 2. Conditions for TPA of cooked beef treated with fig,
pear, kiwifruit and pineapple

Test speed 1.0 mm/s
Pre test speed 5.0 mm/s
Post test speed 10 mm/s
Sample area 506 mm
Probe diameter 254 mm

Distance 50%

Time 2.0 s
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Fig. 1. Protelytic activity of crude enzyme extract from fig, kiwifruit, pear and pineapple against myofibrilar protein and casein.
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=713 229k $HA 100,000 DY) a-actinin MEZF 1500~
2000 ug/mLe] ZEAY FEoA= FEEA eodth 1
g} v 284N 7-9-o= myosin heavy chain®] &
AL FAF A gFo} g-actinin =7} 2,000 ug/mL 2]
T w59 A 7\5@ 29 ATl e Yebsth 3l
NEolA FE2T 28NS AT AlPTI4E myosin
heavy chain®] tﬂﬁ}— *}”Q?io‘l] fzFAAE I
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2 WMEe] FA 2T BolA &9 10,000~
20,000 D Afelo] A2 WE=E B & T ole
myosin heavy chain®l| actinidin®] Zr-83ro2A] = EA}&F
g] AGEC] A7 AoZ RAZXY Kim EM 5(2003)

7191e] Sl Esj eyt i} Ml HRlofE o
‘9’—1’& el aao] FAJiEse v i Eejasete] &
dol&e B3l MHE & deS AZFEAL o]+ oW
A3 Aol Aoldk Ao=, o) Aol AMEH 719
+ TUECE 99 AlEe} AolE UEE ZoE o
eRl=g

Sz ahete] 2] A 26 A 35 (2010)
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(c) pineapple

Fig. 2. Degradation of myofibrilar protein by crude protease extract from fig, pear, pineapple and kiwifruit observed by elec-
trophoresis.
I=myofibrilar protein, 2=myofibrilar protein+300 ug/mL crude protease extract, 4=myofibrilar protein+500 ug/mL crude protease
extract, S5=myofibrilar protein+1,000 ug/mL crude protease extract.
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Fig. 3. Myofibrilar fragmentatlon ratio of beef treated by crude
protease extracts from fig, pear, kiwifruit and pineapple
(myofibrilar protein 1 mg/mL treated by crude protease

extract 300 ug/mL).
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Fig. 4. Soluble nitrogen of beef treated by fig, pear, kiwi fruit
and pineapple by 5% and 10%.
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gie] zol7t e Ao Z YeRdtHYoun JES} Yang R
1974). %3 Bai YH®} Rho JH(2000b)2] Aol 3}
AL 5% AZEE S WET 10% A23HE s o Ay
o] f YolAl= AL B F Jo AFFEo] A
Foo #EES Rusiya, 208 A4S B3 ATy
T AFeAE gl o] 7P ZFpZ ol Holo]
vlo, F3la} 719, wie] sAglal Bashe] o AT

sh QAFHE Ao vehtov], Rakaleh 719l A T oF
T oE oz e,

o] AE Fahol, T A 2EL0] A%
gol BUE ENE wmstw A BB, 2
Y BT, 20SE, A9Y ga BdA B
T aIojE > 719] > Rofah> wje] &M Uelskon], 7}

S48 Ah AT sl E > T3l > 719 > v o] &
A2 Yepgt 7184 dae AL S9dH uwud
oA Rt ojuzt e T (globular proteins)©ll
M= AdE o lemz 7H84d dae Aduve=
2sEe] Ao ATE o had S W o)

Aq7)o 22 HAS P A4St JHEd & g
AE ST 1719 s 7P AAd] Yeile
parameter= YW O 2 springiness®} gumminessBFal &
A Utk &, springiness®} gumminess’} oA=& AL
717F A3t HAde= AR YEh= ZolH, 3t
QlofZoll Al springiness®} gumminess®] 78 Al UERS:
o™, gumminess 749 B¢ 719= AEs] &32<
Ao 2 YERGT Springiness®] 7r4:, gumminess®] 744,
cohesiveness®] 7r4:, hardness® T4 257} AstE &
A B AR YRR, o] BE A4S ASol
FHRAQ AR Uepgton sl Ze] et 7P &
a7 7P v Aem FEAHeR yEhsten 719
oF Fahate] ¢ Ao Aot gl Ao® yEhuith 3
A 10%E 7K B4 5%E A AR Jd5E)
7} SUEE Aow AR

Shear Force
B 5% added
O 10% added

1.2
1.1

0.9
0.8
0.7
0.6
0.5 S

control fig pear kiwi fruit  pineapple
Fig. 5. Shear force of cooked beef treated by fig, pear, kiwi

fruit and pineapple by 5% and 10%.
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Springiness
0.8 M 5% added
0 10% added
0.7 -
0.6
0.5 -
control fig pear kiwi fruit pineapple
Cohesiveness
0.55 7 B 5% added
0.5 0 10% added
0.45 -
0.4
0.35 -
0.3 -
control fig pear kiwi fruit pineapple

Gumminess
1200 B 5% added
1000 - 0 10% added
800 -+
600 -
400 -
200 4
0 -
control fig pear kiwi fruit pineapple
Hardness
2500 7 B 5% added
2000 0 10% added
1500 -
1000 -
500 -
0 -
control fig pear kiwi fruit pineapple

Fig. 6. Textural characteristics of cooked beef treated by 5% and 10% fig, pear, kiwi fruit and pineapple.
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59| ASaRE Hs H7HE A= Table 3¢ Al
AlE kel Ak 5% H7E Al AR A= aliEd
71907F 71 Agk Ao 2 Yeigtth gl FE 10%2] 7
T 7191 10%°l wlake] ofFgh W Zlo® yEebgTth 1
719 Axe a7]9 7|EA0 YIS HAE THE T8
g 292l(Bai YHS} Rho JH 2000a)0.2 &J7AA|3 ar
AT o] AFAME 7|EE] A 5% BE A
AA B 2 7IE=F UehieY 2319 10% 7t
o] A9 A3t v IR A o] so] 117]¢] vt
< maskingste] HAE H7SHA] b2 o BIsg
AR 7|E5E YERIATE 5% H7E Aloll 34 FF/ol
e 7|5xe] Aol A Wkt 71917 7P As

Table 3. Sensory test of cooked beef treated with fig, pear,
kiwifruit and pineapple by 5% and 10%

tenderness” preferenceb
5% added 10% added 5% added 10% added
control 3.57£2.5 4.13+2.3
fig 3.84+1.9 422425 5.35+1.9 4.09+2.4
pear 3.67+1.1 421421 5.37+1.7 4.36+2.5
kiwi fruit 5.36+2.1 6.13+1.8 5.434+2.2 4.36+1.6
pineapple 5.55+1.7 5.8842.3 5.26+2.5 4.28+2.5

* 1=extremely tough and 9=extremely tender; b I=extremely unpre-
ferable and 9=extremely preferable.
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