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ABSTRACT  

Bromelain containing gel developed at the TSMU Iovel 

Kutateladze Institute of Pharmacochemistry has fibrinolytic, 

antithrombotic, anti-tumor, anti-edema and anti-inflammatory 

properties. The active compound of gel formulation is 

complex of proteolytic enzymes – proteases derived from the 

stem of Ananas comosus. To determine the proteolytic 

activity of the enzyme complex - bromelain in medicinal 

formulations containing compounds absorbing at 280 nm and 

interfering with the measurement of the optical density of 

casein hydrolysates is adapted the method in which is used 

the substrate RBB-elastin, allowing measurements of the 

substrate hydrolysates at 595 nm. The developed method is 

linear, precise and sensitive; Intra- and inter-day 

measurements. All methods were validated as per ICH 

guidelines and can be adopted for the routine analysis of 

Bromelain in gel formulations. 
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INTRODUCTION 

The proteolytic enzyme - Bromelain was obtained from the stems of Pineapple (Ananas 

comosus (L.) Merr.) and is used as a major component of the gel formulation. 

The use of medicinal products containing enzymes has increased due to their broad 

therapeutic potential. Currently, such products are being used in the pharmaceutical field for 

several applications [1-2]. 

Bromelain belongs to the proteolytic enzymes, a complex of proteases, which reveal 

fibrinolytic, antidepressant, anti-thrombotic, antibacterial and anti-inflammatory activities. 

Like as a proteolytic enzyme Papain, Bromelain is used for the treatment of traumatic skull-

brain injuries, inflammations and degenerative processes of the spine, tumors, breast cancer, 

burns, edema, spontaneous trauma, osteoarthritis. 

In the gel formulation, there are some compounds absorbing the light at the 280 nm 

wavelength and interfering with the measurement of the optical density of casein 

hydrolysates. For solving the problem is adapted the method using the colored substrate - 

RBB (Remazol Brilliant Blue) elastin, which allows measuring the substrate hydrolysates at 

595 nm. 

Bromelain absorbs in the body without loss of proteolytic activity and does not have side 

effects. 

For the first time, we have developed a method of standardized Bromelin containing gel 

formulation, which is based on the study of the enzymatic activity of the Bromelain using the 

RBB Elastin. 

The spectrophotometric method developed can be used for the standardization of Bromelain 

containing gel formulation [3-11]. 

MATERIALS AND METHODS 

Apparatus: 

The research was conducted in quartz cuvettes (10 mm), spectrophotometer Jasco V-730, 

option 1 nm, wavelength accuracy of ± 0.1. The spectra were automatically processed by 

https://en.wikipedia.org/wiki/Pineapple
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UV-Probe system software (version 2.14.02). For weighing of samples were used scales 

Radwag 3000. pH of the solutions was determined by pH meter Milwaukee - Mi 150. 

Chemicals and reagents: 

Bromelain; Remazol Brilliant Blue R, RBB; “Sigma; Elastin (from bovine neck ligament) 

“Sigma”, 0,067 M Phosphate Buffer solutions pH 7,0; Cysteine “Sigma”; 

Ethylenediaminetetraacetic acid (EDTA) “Sigma”. 

RBB-elastin was used as a substrate to define the elastic activity of Bromelain [12]. 

Experimental Conditions 

The experiments were conducted in a water thermostat at a 40
0
C temperature at pH 7.0. The 

analysis was carried out on a spectrophotometer at λ = 595 nm. 

RESULTS AND DISCUSSION 

Validation of analytical methodology 

The method was validated on the gel formulation of Bromelain according to the ICH 

guidelines. The linearity of the UV spectrometric method was performed for Bromelain and 

RBB elastin concentrations. Five different concentrations of Bromelain (0.4-2.4 mg/ml) and 

RBB elastin (2.0-20 mg/ml) were prepared and analyzed in triplicate for each concentration. 

Calibration curves were constructed by plotted optical density against concentrations. The 

linearity was assessed by calculating the slope, y-intercept and coefficient of correlation (r
2
) 

using least squares regression (Fig. 1 and Fig. 2). 
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Calibration curve of elastolytic activity of Bromelain 

 

Figure 1. 

Calibration curve of the substrate activity 

 

Figure 2. 

Were studied the dependence of elastolytic activity of Bromelain on pH and temperature 

(Fig. 3 and Fig. 4). 
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pH dependence of elastolytic activity of Bromelain 

 

Figure 3. 

Temperature dependence of elastolytic activity of Bromelain 

 

Figure 4. 

The data reveal that the optimal elastolytic activity of Bromelain is occurred on pH 8.0 and at 

the temperature 70
0
C. 

The recovery test performed to evaluate the accuracy of the technique, corresponded to 

96.0% (Table 1) and thus indicated a highly accurate technique. Additionally, such value 
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provides an evidence of possible deviation between the estimated values and their theoretical 

concentrations. All parameters combined provided experimental evidence to assure the 

applicability of the method in further experiments as well as defined limitations and features 

of the technique. 

Table 1. 

Results of the recovery test 

Theoretical activity Estimated value Waste Accuracy, % 

31,125 30,086 1.039 96.0 

CONCLUSION 

The developed method of quantification of Bromelain in Bromelain containing gel is linear, 

precise and sensitive; Intra- and inter-day measurements. Are determined optimal pH area 

and temperature for revealing the optimal elastolytic activity of Bromelain. The method was 

validated as per ICH guidelines and can be adopted for the routine analysis of Bromelain in 

gel formulations. 

REFERENCES 

1. Sinclair RD, Ryan TJ Proteolytic Enzymes In Wound Healing: The Role Of Enzymatic Debridement. 

Australas J Dermatol 1994; 35: 35-41. 

2. Sim YC, Nam YS, Shin YH, Shin E, Kim S, Chang IS, Rhee JS Proteolytic Enzyme Conjugated To Sc-

Glucan As An Enzymatic Transdermal Drug Penetration Enhancer. Pharmazie 2003; 58: 252-56. 

3. N. Gorgaslidze and all. The study of some properties of Papain and bromelain containing Gels. 6th World 

Congress on Biopolymers, September 7-9, 2017, Paris, France 

4. N. Gorgaslidze and all. Development of Analytical Procedure for the standardization of bromelain from the 

pineapple (Ananas comosus L. Merr.). 6th World Congress on Medicinal Chemistry and Drug Design 7-8, June 

2017 Milan, Italy.  

5. Gautam SS, Mishra SK, Dash V, Goyal AK, Rath G: Comparative study of extraction, purification, and 

estimation of bromelain from stem and fruit of pineapple plant. Thai J. Pharm. Sci 2010; 34: 67-76. 

6. Kalaiselvi M, Gomathi D, Uma C: Occurrence of Bioactive compounds in Ananus comosus(L) 

Standardization by HPTLC. Asian Pacific Journal of Tropical biomedicine 2012; S: 1341-6. 

7. International Conference on Harmonization, Validation of analytical procedures: Text and methodology. ICH 

Harmonized Tripartite Guidelines Q2 (R1), November 2005. 

8. Bradford D, MM: A rapid and sensitive method for the quantitation of microgram quantities of protein 

utilizing the principle of protein-dye binding. Analytical Biochemistry 1976; 722: 248-54. 

9. Corzo CA, Waliszewski KN, Welti-Chanes J: Pineapple fruit bromelain affinity to different protein substrates. 

Food Chemistry 2012; 133: 631–35. 

10. Hosseininaveh V, Bandani A, Hosseininaveh F: Digestive proteolytic activity in Sunn Pest Eurygaster 

Integriceps. Journal of Insect Science 2009; 9(70): 1-11. 

11. Jeffery GH, Bassett J, Mendham J, Denney RC: Textbook of Quantitative inorganic analysis. Vogel’s, 

Edition 7: 693-98. 



www.ijsrm.humanjournals.com 

 
Citation: N. Gorgaslidze et al. Ijsrm.Human, 2018; Vol. 9 (4): 54-60. 

60 

12. Rinderknecht H., Geokas M.C., Silverman P., Lillard Y., Haverback B. J. New methods for determination 

elastase. Clinica Chimica Acta. Vol. 19, Issue 2, 1968, P. 327-339 


