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Part 1. Tenderizing ability of commercial meat tenderizer
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Abstract

Meat tenderness is one of the most important factors in meat products because it plays a major
role in the palatability of meat.

To get information on the role of commercial meat tenderizer, the tenderizing ability of comme-
rcial meat tenderizer was measured with various substrates.

The results obtained are as follows.

1.

Content of crude protein in a commercial meat tenderizer was 4.9%.

2. Optimum temperature for proteolytic activity of meat tenderizer was 60~70°C.
3.
4. Proteolytic enzyme was activated by KCN, NaCN, EDTA.

Maximal activity of proteinase was obtained at pH 6~7.

Thus, it was concluded that protease system of commercial meat tenderizer composed of plant
origin proteinases.

Proteinase activity was completely inhibited by 10mM of N-Ethylmaleimide.

. Commercial meat tenderizer showed stronger proteolytic activity on casein than on the water

soluble fraction of meat protein, whereas it hydrolyzed the myofibrillar protein less efficiently.
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(1) Muscle tissue(50g)
(a) Homogenize, in homogenizer for I1min with
1 5 vol. 0.1M KCl 0.03¢M borate Solytion,
i pH 7.1
| (b) Centrifuge at 600x g for 15min.

\
!
Sup::rnatant (2) Sediment
(a) Suspend in 5 vol.
Solution*

borate-KCl

| (b) Homogenize for 2 min.
‘ (c) Centrifuge at 600x g for 15min.

Su_plernatant 3 Sidiment
1 (a) Remove light-colored upper lay-
; er of sediment, Consisting main-
! ly of myofibils, with add of sm-
f; all amount of horate-KCl Soln.
E (b) Dilute myofibril with 5vol. bo-
} rate-KCl Solution and mix ge-
f ntly.

‘ (c) Centrifuge at 400 x g for 30min.

! ]
Sediment (4) Supernatant(Suspension)
Centrifuge at 600x g for 15 min.

! l
Supernatant (5) Sediment
Discard
(a) Resuspend (5vol.) and Centrif-

' uge (600x g for 15min.) Repeat
l 3more times to remove sarcop-
[ lasmic protein and granules.
(b) Resuspend sediment
! Centrifuge at 400 X g for 3min.
D
Sediment

(6) Supernatant
Discard

Centrifuge at 600x g for 15min.
Concentrated myofibril
Suspension
* Except Step (1), KCl Concentration is lowered to
~0.025M

(4 Myosiny =z
Myosing Perry“® 9} Mommaerts? g} uh
TR zA .
Myosin 24 & 1% flow sheet:= ofel o} e},
(1) Muscle tissue(25g)
(a) Add 4vols. of Straub Solution, stir for 15
min.
(b) Centrifuge at 10,000 rpm for 15min.
(c) filter by Biichner funnel or Whatman No.
31 filter paper.

o
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(2) Supernatant

a) Add 15vols. of glass distilled water

(b) Let stand for overnight or 12hrs.

(c) Centrifuge at 6,0C0~10,0C0 rp.m. for 10
min.

(3) Precipitated

(a) Add same vol. of 1.16M KCI (n=0.86)

| (b) Centrifuge at 6,000~10,0C0 r.p.m. for 10

min.

(4) Slupernatant

(a) if necessary adjust pH 6.6 with solid NaH-

| CO; and Bromothymol blue.

| (b) add glass-distilled water (u=0.3)

I (¢) Centrifuge at 9,C00rpm.

(5) §upernatant(Crude-Myosin)

| (a) add 6.5 vol. of distilled water (x=0.04)
stand overnight

(b) Centrifuge at 10,000 r.p.m. for 10min.

(6) Precipitate(0.04)

(a) add same vol. of 1.16M KCI (0.96 M KChH
(#=0.6)

(b) Centrifuge at 8,00C~10,000 r.p.m. for 15
min.

(7 gupernatant
(a) Adjust pH 6.6 with NaHCO,
i (b) add distilled water (¢p=0.3)
. (c) Centrifuge at 8,000~10,000 r.p.m. for 15
| min.

|
(8) Repeat step(5)~(7) once more
(9) Refined Myosin-A Solution

(5) HUH &5 &H
Myofibril & myosin 9] Gd#¥A ¥xE micro-
kieldahlthel 9#ted Q4" A BT Aol A Biuret™®
Lo &4 s,
Meat tenderizer?) E}Cyr;% Hitachi Model 101 Spec-
trophotometer 2. 278mpoll A 8] absorbancez TF3sbg] o},

ERIETER

1. 18k meat tenderizer2| protease &gt

i meat tenderizer?] A &) F 49 Feks &
ol¥ 7l 8t A micro-kjeldahlz oz =gwla ¢
F& 4394

Table 1.0} 4 et vhel o] EEBE FFe 4.
89%°l E3std o il meat tenderizers}t ©hgko]
M.S.G.& ¥Rtz de A4E zd8d M EAHE
e 4.89% vk HS Zleg d4dd. MEAE
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Table 1. Constituent of meat tenderizer

Analytical Methods

. f
Constituent lContents(%)

‘Protein l

4.89 [ Micro-Kjeldahl Method

Lactose ’ 10.65

I Lane-Eynone Method

$F, F 1ATFE A 27 5o 278mpcl A 9
El %23 Feg0.
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Fig. 1. O.D-Concentration plot of commercial meat
tenderizer
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frd 28 d ¥ge 30N gy 50%2 A4
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S, bromelainel 2t &t 7 el 700: 12 €, 2
¥ 22 iR meat tenderizere]l ¥H¥ Gl 5P
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iR meat tenderizer®] proteolytic activity® 23
7] 4% 712 = casein®} myofibrile Aw a2 30°C
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PROTEINASE ACTIVITY ( O.D. AT 860mu!

o

.y vy i i i 1

1 2 = 4 3 6 7 8

Meat Tenderizer Concamtrotion (mg/ml)

QO——Q casein A——A myfibril
Proteolytic activity of commercial meat
tenderizer on casein and myofibril

Assay condition: 0.67-8. 3ing/ml meat ten-
derizer, 0.6% casein (0.04M KH,PO,, pH
7.0), 4. 16mg/ml myefibril, 5% TCA.
Incubation time was 20 min. at 30°C.

Fig. 2.

o A 2087 A &gt

Fig. 2.9 viehd upsp zol, Add As
ol ¥ 71 A ¥ meat tenderizer®] X ul s} 2:1 o] dte]
A 4% activityd YEM 2 71 F ¥ meat tender-
izer?] FEH7} 1:1 040 A ¥laF ¥ proteolytic
activity g e 9 o).

Myofibrile] 7} @ el 7 $-oll == meat tenderizerd] F X
7t 8mg/ml(71 A : A4 FE2=4.2:8.0) A5 4§
proteolytic activity® el = 912 %]} (Fig. 2).
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Fig. 3. Effect of temperature on commercial meat

tenderizer

Assay condition: 1mg/ml meat tenderizer,

0.6% Casein(0.04M KH,PO,, pH 7.0), 5%

TCA. Incubation time was 30 min.
o8z 47sgich

Caseing 71 A 28te} 279 2xoA 3047 Aa

A€ WK meat tenderizerd =l FH LS 60
~70°CA A H gk ek Wl (Fig. 3). 60°Cell 4]
T 30°Ci A 5w 4 Fohsg o 80°C
s A8 FTEEEST g4 e Yz ¢
(Fig. 3). ol&l e A vz BB A Ld=E &
AR AEAH A FHase E4L vz g
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s.0 6.0 70 w0 9.0 100 1o

pH
Fig. 4. pH activity curve of commercial meat

tenderizer

Assay condition: Img/ml meat tenderizer,
0.6% casein, 0.2M KH, PO, buffer(pH 5.0
to 8.0) 0.2M HiBO;:;-KCl buffer(pH 8.5 to
10°0), 0.1M Na,HPO, buffer(pH 11.0),5%
TCA. Incubation time was 10min at 60°C.
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Z #HAHUGBD, g ZE£AAHA4] U
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v A%z 4=,
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Fig. 5. Effect of activators on proteol ytic activity
of meat tenderizer

Assay condition: Img/ml meat tenderizer,
0.6% casein (0.0dM KH, PO, buffer pH
7.0) 107>-10-" M EDTA, KCN, NaCN,
TCA 5%. Incubation time was 30 min. at
30°C.

Fig. 5& A &4 =h¥a E8 x40 activatord cya-
nidest EDTASY 37T A9 WijE meat tenderizer %
e ded Aoz activaterd FE  Fobol Wt
meat tenderizerd] @A FlEEe 5ol HAHRA Fo}
stz 2k, =2t R meat tenderizeref -5 o]
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Assay condition: Img/ml meat tenderizer,
0.6% casein(0.04M KH,FO,, pH7.0), 0.01
to 10 mM N-ehtylmaleimide, 5% TCA.
Incubation time was 30 min. at 30°C.
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Selectivity)
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Substrate selectivity of commerical meat
tenderizer

Assay condition: Img/ml meat meat ten-
derizer, 0.6% casein (0.04M KH, POy, pH
7.0) 0.1 M Tris-HCI buffer (pHS. 0}, myo-
fibril 4mg/ml 20% TCA. Incubation time:
was 30 min.

Fig. 7.
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Fig. 8. Substrate selectivity of meat tenderizer
Assay condition: same as Fig. 7.
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ok 30% vluto] %=l c}. (cf. Fig. 7 and Fig. 8) My-

osino] 7|9 A$elE hemoglobing A %2t H5
o} hemoglobing] s} &8 Ao o 70% £33t
(Fig. 8)

2% AEA Jse #x AL TE 28 A7
5 34 Addz e 2719 F2 449 myoglo
bin¥ 2} (mol. wt. 17,000 daltons)”} 4¥=74x 9l 7o
z 2 v 344l sarcoplasmic proteine] t} 33, w2} A Fig.
89 At WHEE meat tenderizer’l TYHF DRI R
o 23gdAd g & Ad4 g sz e AL
z §48U%. 28 sarcoplasmic proteing 379
tenderresso| & A9 Zd#x A E® ez U4H
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Fig. 9. Effect of commercial meat tenderizer on
myofibril degradation
Assay condition: 1mg/ml meat tenderizer,
4mg/ml myofibril, 0. 1M Tris-HCI(pH 8.0)
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1. Commercial meat tenderizer?] protein@ a2 4.9
% (Kjeldahl) 2 EL % basisz A 483 1~2%e A
A &3kt

2. 214 A& vgo] 4:1, X7 40°C o] 4
AN dKESE AAE 5 A

3. THEY meat tendrizer?] substrate-selectivity: ca-
sein) water-soluble muscle protein) myofibrillar protein
9 o2 vrh Al 2= meat tenderizerd] A zsl o
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