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Fig. 1. Procedure of purification of bromelain from
Korean pineapple.
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Fig. 2. DEAE-cellulose column chromatography of
bromelain from Korean pineapple.
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Fig. 3. Sephadex G-150g gelfilteration of bromelain
from Korean pinapple.
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Table 1. Purification procedure of bromelain from Ko-
rean pineapple

Total Total Specific Yield Purifi-
protein activity activity cation
(mg) (unit) (unit/mg) (%) fold
Crude enzyme  oo000 832000 1585 10000 1.00
solution
Ammonium

4448 5932 281

22227 4237 14.02
33523 37.19 2115

95.26 4935.28

15.86 3525.20
9.23 3094.17

sulfate precipitate
DEAE-cellulose
Sephadex G-150

Fig. 4. Polyacrylamide gel electrophoresis of purified
bromelain from Korean pineapple.
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Fig. 5. The calibration curve for the determination of
molecular weight of bromelain by SDS-polyacryla-
mide gel electrophoresis.
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Fig. 7. Effect of temperature on the activity of brome-
lain from Korean pineapple.

Table 2. Effect of metal ions on the activity of brome-
lain from Korean pineapple
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Ion Metal Relative activity(%)
Mn** MnSQO, + H:0 132.96
Na* Nast4 104.55
Mg** MgSO; + TH:0 101.14
Ca** CaCO, 96.59
Ba** BaCl; - 2H:0 93.75
K* K>S0, 88.07
Pb*+ Pb(CH;COO0); 54.55
Cu** CuS0, - 5H,0 24.43
Hg** HgCl, 1591
In*tt ZnSO, - 7TH,0 943
Fe*t™ FeSO, 227

None 100.00

Fig. 6. Effect of pH on the activity of bromelain from
Korean pineapple.

The reaction mixture, consisted of 0.5 m/ enzyme solu-
tion and 0.5 m/ ion solution(2X10~%* M), was incubated
at 30 € for 1 hr and the residual activities were assayed.
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Table 3. Effect of various inhibitors on the activity
of bromelain from Korean pineapple

Inhibitor Relative activity(%)
Control 100.00
p-Chloromercuri

benzoic acid 212
2,4-Dinitrophenol 92.16
Aminocaproic acid 99.18
Ethylenediamine 10212

tetraacetic acid

The reaction mixture, consisted of 0.5 m! enzyme solu-
tion and 0.5 m/ inhibitor solution(2X 1072 M), was incu-
bated at 30 C for 1 hr and the residual activities were
assayed.

Table 4. Effect of PCM concentration on the activity
of bromelain from Korean pineapple

Concentration(mM) Relative activity(%)
Control 100.00
0.01 73.68
0.10 9.05
1.00 7.07
10.00 1.81

The reaction mixture, consisted of 0.5 m/ enzyme solu-
tion and 0.5 m/ inhibitor solution(2X 1072 M), was incu-
bated at 30 € for 1hr and the residual activities were
assayed.
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Fig. 8. Lineweaver-Burk polt for the hydrolysis of Ha-
mmarsten milk casein by the purified enzyme.

Table 5. Amino acid composition of bromelain from
Korean pineapple

Amino acid Content(mg/g)
Lysine 29.29
Histidine 4.54
Arginine 31.76
Aspartic acid 108.35
Threonine 49.22
Serine 109.99
Glutamic acid 84.42
Alanine 87.17
Cystine 34.37
Valine 70.26
Methionine 18.97
Isoleucine 59.40
Leucine 35.75
Tyrosine 70.40
Phenylalanine 2750
Proline 39.87
Glycine 117.28

Table 6. Effect if enzyme concentration on the amou-
nts of soulble amino acid nitrogen

Enzyme Soluble Amino acid
concentration nitrogen nitrogen

(%) (mg/meat g) (mg/meat g)

Control 2.26 0.21
0.01 3.25 0.40
0.05 3.33 041
0.10 3.38 0.58
0.50 3.54 0.59
1.00 527 0.84
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Purification and characteristics of bromelain from Korean pineapple
Cheong Choi, Gyu-Mok Son* Young-Je Cho, Sung-Sook Chun, Sung-Il Lim and Yeoung-
Ran Seok(Department of Food Science and Technology, Yeungnam University, Gyongsan

713-800, Korea, *Department of Food and Nutrition, Changwon Junior College, Changwon
641-210, Korea)

Abstract : Bromelain was purified from Korean pineapple, Ananas comosus, L. The enzyme
was purified about 21 fold by DEAE-cellulose ion-exchange chromatography and gel filtra-
tion on Sephadex G-150. Purified enzyme was confirmed as active single band by polyacry-
lamide electrophoresis and the molecular weight was estimated to be about 22,000 by SDS-
PAGE. The optimum pH and temperature were 6.0 and 60 C, respectively. The range
of its stability to the pH and temperature were respectively 5.0 to 7.0 and below 50 C.
It was found that Mn** increased the enzyme activity, whereas Mg?* and Fe?" decreased
it abruptly. The purified enzyme was inhibited by p-chloromercuribenzoic acid, indicating
that reactive SH groups are required for the enzyme activity. The reaction of the enzyme
followed typical Michaelis-Menten kinetics with Km value of 5747X107*M and Vmax of
131.58 pug/min for casein. When meat was treated with the enzyme, free soluble nitrogen
and amino acid nitrogen increased as enzyme concentration increased.



