COLLECTION AND PROCESSING OF PINEAPPLE FOR BROMELAIN
The fresh pine apples were collected from Idukki district of Kerala. The stalk of pineapple fruit was separated from ﬂeshy fruit. Wash the stem and fruits with tap water to remove the dirt and debris. Homogenization of the samples were carried out to disrupt the pine apple cells and decrease the juice viscosity and to release the intra cellular enzymes. The juice was ﬁltered through a muslin cloth to remove the ﬁbrous material. Ruptured plant cells also removed. The ﬁltered crude juice was kept for centrifugation  at 10,000 × g for 20 min at 4°C to remove any insoluble materials.  Repeat the homogenization and centrifugation procedure 2 more times. A clear supernatant obtained. Clarified pineapple juice of about 1 L was concentrated by precipitating overnight using 40% ammonium sulphate. The protein content in the supernatant was determined before further purification

PROTEIN ESTIMATION
The estimation of protein was done using Lowry’s method. 

Chemicals used: Alkaline copper reagent, Folin Ciocalteu reagent, Standard stock solution working solution- (1mg/ml)
10 standards of varying concentrations i.e. 0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1.0 ml were taken and 3 samples were taken as unknown. The 9 standards were made up to 1ml with distilled water according to their concentration of standards. Similarly it was done for the samples. To each test tube 5ml of Alkaline copper reagent were added and kept for incubation in the dark for 15 minutes at room temperature. After the incubation, 1ml of Folin Ciocalteu reagent were added to each test tube and incubated for 30 minutes in the dark at room temperature. The absorbance was read at 600nm
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	S.NO:
	Vol .of Standard
	Vol . of  distilled H20
	Vol.of alkaline Cu
	Incubation 
For 15 min
	F C Reagent
	
	OD at 600nm

	1
	0.1
	0.9
	5ml
	

	1ml
	In

Cu

ba

tion
	0.05

	2
	0.2
	0.8
	
	
	
	
	0.08

	3
	0.3
	0.7
	
	
	
	
	0.13

	4
	0.4
	0.6
	
	
	
	
	0.20

	5
	0.5
	0.5
	
	
	
	
	0.23

	6
	0.6
	0.4
	
	
	
	
	0.32

	7
	0.7
	0.3
	
	
	
	
	0.38

	8
	0.8
	0.2
	
	
	
	
	0.42

	9
	0.9
	0.1
	
	
	
	
	0.45

	10
	1.0
	--
	
	
	
	
	0.51

	11
	Crude (0.1ml)
	0.9
	
	
	
	
	0.08

	12
	stem (0.1ml)
	0.9
	
	
	
	
	0.14

	13
	fruit (0.1ml)
	0.9
	
	
	
	
	0.12


a) The protein concentration in crude extract is found to be  2.6mg/ml

b) The protein concentration in stem extracts found to be 4.66mg/ml

c) The protein concentration in fruit  extracts found to be 4.0mg/ml

STANDARDIZATION OF AMMONIUM SULPHATE CONCENTRATION FOR ISOLATION OF BROMELAIN
Prepare different concentrations of ammonium sulphate solutions ranging from 10%  to 100%.make  separate samples for each concentration. Precipitation of the proteins were carried out by slow addition of ammonium sulphate [(NH4 )2 SO4 ] at 4 ◦ C under constant stirring.  The stirring was continued for 30 min after the complete addition of salt to allow equilibration between the dissolved and aggregated proteins. The salt-enriched solution was centrifuged at 10,000 × g for 15 min and the precipitate was collected. Estimate the protein content.

RESULT

	S. No:
	Ammonium sulphate con.
	Protein Yield in mg/ml

	1
	     10%
	   0.56

	2
	     20%
	   1.36

	3
	     30%
	   2.86

	4
	     40%
	   4.02

	5
	     50%
	   3.50

	6
	     60%
	   2.65

	7
	     80%
	   2.16

	8
	    100%
	   1.86


The result shows that maximum protein concentration was obtained at 40% ammonium sulphate concentration

BROMELAIN PURIFICATION BY ION EXCHANGE CHROMATOGRAPHY
DEAE cellulose bed, of 1 cm thickness, was prepared in a chromatography column and equilibrated with 0.5 M sodium phosphate buffer solution (pH-8.0) followed by eluting buffer 25 mM Tris HCl and 25 mM NaCl. The dialyzed sample of stem and fruit bromelain was poured onto the column, from the sides, without disturbing the DEAE cellulose bed and allowed to settle. Enzyme was eluted using the first eluting buffer i.e. 25 mM Tris HCl and 25 mM NaCl. Eluate was collected in test tube. Elution was done at a flow rate of 1 ml/min. The same process of elution was carried out using solutions 2, 3, 4, 5 and 6 containing 50 mM, 75 mM, 100 mM, 125 mM and 150 mM NaCl, respectively. Finally, ion-exchange eluates of stem and fruit bromelain were assayed for their activity

Determination of protein purity of purified bromelain

The purified bromelain samples were check for the protein purity. 10 mg of the purified bromelain were taken and dissolved in 10 ml of distilled water (1mg/ml). From this 1ml taken and estimate the protein content using Lowry’s method
	S.NO:
	Vol .of Standard
	Vol . of  distilled H20
	Vol.of alkaline Cu
	
	F C Reagent
	
	OD at 600nm

	1
	0.1
	0.9
	5ml
	Incubation

For

15

minutes
	1ml
	In

Cu

ba

tion
	0.05

	2
	0.2
	0.8
	
	
	
	
	0.08

	3
	0.3
	0.7
	
	
	
	
	0.13

	4
	0.4
	0.6
	
	
	
	
	0.20

	5
	0.5
	0.5
	
	
	
	
	0.23

	6
	0.6
	0.4
	
	
	
	
	0.32

	7
	0.7
	0.3
	
	
	
	
	0.38

	8
	0.8
	0.2
	
	
	
	
	0.42

	9
	0.9
	0.1
	
	
	
	
	0.45

	10
	1.0
	--
	
	
	
	
	0.51

	11
	1.0 (stem)
	--
	
	
	
	
	0.38

	12
	1.0(fruit)
	--
	
	
	
	
	0.36

	
	
	
	
	
	
	
	


       Protein purity of stem and fruit isolates were found to be 76% and 72% respectively

Total Protein Yield for stem and fruit bromelain
	S.No:
	sample
	Protein yield (in mg)

	1
	Stem Bromelain
	242.6

	2
	Fruit bromelain
	188.5


                     DETERMINATION OF ENZYME ACTIVITY OF BROMELAIN

The enzyme activity assay was based on estimation of amount of small molecular weight digestion products (Trichloro acetic acid (TCA) soluble material) formed from proteins due to proteolytic action of the enzyme . The assay consisted of 5 ml solution of 0.75% casein prepared in anhydrous disodium phosphate buffer (50 mM, pH 7). The pH was adjusted using slow addition of 0.1N HCl. The solution was brought to 37° C by pre- incubation for 10 min. To this substrate, a known volume of enzyme was added after diluting it to 1 ml with activating buffer. The 30 mM cysteine hydrochloride monohydrate in 6 mM disodium EDTA was used as an activating buffer. Casein proteolysis was stopped after 10 min by addition of 5 ml  TCA and was allowed to stand for 30 min at 37°C. Thereafter, the solution was cooled to room temperature and ﬁltered twice using Whatman ﬁlter paper . Absorbance of the ﬁltrate was measured at 550 nm using UV–vis spectrophotometer  against the tyrosine standard plot of absorbance versus tyrosine concentration ( g ml−1 ).

	S.NO:
	Casein 
	Vol.of tyrosine in μl
	0.01M Cacl2
	Enzyme
	
	5% 

TCA
	
	
	O.D

	1
	----
	        25.0
	20 μl
	50 μl
	in
	2ml
	Centri

Fuge all the samples 

 At

2000rpm

For

10

Minutes and 

Take

1ml of

Supe-

Natent from each test tube

And use for further
	add 2.0ml 0.5M NaOH to each tube. Mix, then add 0.1ml Folin-Ciacalteu reagent and read at A550 after 10 minutes
	0.086

	2
	---
	        50.0
	20 μl
	50 μl
	cu
	2ml
	
	
	0.173

	3
	---
	         75.0
	20 μl
	50 μl
	ba
	2ml
	
	
	0.260

	4
	---
	     100.0
	20 μl
	50 μl
	te
	2ml
	
	
	0.346

	5
	1ml
	----
	20 μl
	50 μl(stem)
	for
	2ml
	
	
	0.126

	6
	1ml
	----
	20 μl
	50 μl (fruit)
	10

min
	2ml
	
	
	0.108


Tyrosine standard: 1810μg/ml(10μmoles)
Enzyme: Dissolve in de ionized water, at a concentration of 5 mg/ml, at a dilution 1:5
RESULT:
The enzyme activity of Stem bromelaine is found to be 878.14 CDU/ml
The enzyme activity of fruit bromelaine is found to be 753.2 CDU/ml
EFFECT OF TEMPERATURE ON BROMELAIN ACTIVITY
To investigate the effect of temperature on enzyme, the deactivation o bromelain was carried out by incubating the sample at various temperatures of 25°C, 35°C, 45°C, 55°C, 65°C, 75°C, 85°C, 95°C and 105°C for 30 min, . The heated sample was taken out and cooled immediately in ice water. The Enzyme activity was measured. The temperature of sample solutions was adjusted to the standard enzymatic assays condition after heat deactivation
RESULT

	S. No
	Temp

Rapture
	Activity

CDU/ml

	1
	25
	624.2

	2
	35
	962.5

	3
	45
	926.8

	4
	55
	716.5

	5
	65
	356.2

	6
	75
	56.5

	7
	85
	ND

	8
	95
	ND


The optimum temperature activity for bromelain is found to be between 35 -45 degree 
EFFECT OF pH ON BROMELAIN ACTIVITY

To investigate the effect of PH on enzyme bromelain was carried out by incubating the sample at various PH ranging from 3.0, 3.5, 4.0, 4.5,5.0, 5.5, 6.0, 7.0 for 30 min, . The Enzyme activity was measured in terms of casein digesting unit/ml

RESULT

	S. No
	pH
	Activity

CDU/ml

	1
	3.0
	216.5

	2
	3.5
	386.0

	3
	4.0
	650.8

	4
	4.5
	1012.6

	5
	5.0
	986.8

	6
	5.5
	752.0

	7
	6.0
	615.5

	8
	7.0
	520.4


The optimum pH activity for bromelain is found to be between 4.5- 5.0
