
ISSN: 0975 -8542 

 Journal of Global Pharma Technology 
 

Available Online at: www.jgpt.co.in 
 

RESEARCH ARTICLE 

 

©2009-2020, JGPT. All Rights Reserved                                                                                                385 

Efficacy of Chitosan as Clarifying Agent to Physico-chemical and 

Organoleptic Attributes of Pineapple Juice during Clarification 

Nguyen Phuoc Minh 

Faculty of Natural Sciences, Thu Dau Mot University, Binh Duong Province, Vietnam. 

 Abstract 

Turbidity is a major obstacle in preservation of fruit juice and concentrate. This phenomenon is also not 

acceptable in handling and distribution of commercial beverage. Fruit juice is a complex of soluble and 

insoluble multi components in suspension. Clarification is a crucial step to remove pectin, carbohydrate, 

metal ion as well as solid particles existing in fruit juice to achieve a clear and stable status. As a natural 

abundant polymer, chitosan has been proven as an alternative approach for juice clarification with 

diversified manipulations in appropriate cost. Our study focused on the feasibility of chitosan as 

clarifying agent to physico-chemical and organoleptic properties of pineapple juice during clarification. 

Different concentrations of chitosan (0.05, 0.075, 0.1, 0.125, 0.15%) and agitation speeds (40, 60, 80, 100, 

120 rpm) have been investigated fruit juice to evaluate turbidity (NTU), viscosity (cP), total soluble solid 

(oBrix), total phenolic (mg GAE/g), flavonoid (mg GE/g) and sensory score after clarification. Our results 

revealed that 0.125% chitosan; agitation speed 80 rpm were adequate and efficient for juice clarification. 

As being nontoxic and biodegaradable, chitosan could be effectively utilized as an alternative agent for 

refining of fruit juice. 

Keywords: Pineapple juice, Clarification, Chitosan, Turbidity, Viscosity, Total soluble solid, Total 

phenolic, Flavonoid, Sensory score. 

Introduction 

Chitosan is the N-deacetylated derivative of 

chitin; a naturally abundant 

mucopolysaccharide extracted from 

crustaceans, insects. Chitosan is a highly 

insoluble material resembling cellulose in its 

solubility and low chemical reactivity. 

Chitosan has been successfully utilized as 

edible coating to maintain quality of different 

fruits and vegetables during storage. It will 

be more useful in combination with essential 

oils to control pathogen accumulation and 

proliferation on the food surface.  

Non-thermal treatments could be provide a 

better preservation of the phytochemical 

property and flavor of the juice. Pineapple is 

a wonderful tropical fruit having specific 

juiciness, distinct tropical flavor and 

diversified health benefits. Pineapple fruit 

exhibits high moisture, high sugars, soluble 

solid content ascorbic acid and low crude 

fibre. The ripen pineapple fruit is consumed 

fresh and juice as source of essential 

minerals, vitamins, antioxidants with 

different therapeutic properties [1, 6].  

Pineapple contains a proteolytic enzyme 

bromelain. Various forms of jam, jelly, pickles 

are produced from pineapple [7]. Pineapple 

juice is normally clarified by microfiltration 

[7, 10], ultra filtration [11], centrifugation 

[12], osmotic evaporation [13], enzyme [14], 

clarifying agents like gelatin, bentonite, silica 

sol, and polyvinyl pyrrolidone [15]. However, 

there was not any literature mentioned to the 

clarification of pineapple juice by chitosan.  

Chitosan has been proven to be effective as 

clarifying aid for apple [15, 17], grape [15], 

lemon [15], orange [15], and bayberry [18] 

juices, wine [19], and green tea [20]. 

Therefore, objective of our study focused on 

the feasibility of chitosan as clarifying agent 

to physico-chemical and organoleptic 

properties of pineapple juice during 

clarification. 

Material and Method  

Material 

Pineapple fruit were collected from Kien 

Giang province, Vietnam.  
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After collecting, they must be quickly 

conveyed to laboratory for experiments. They 

were washed in clean water having 20 ppm 

peracetic acid for sanitation. Juice was 

extracted by squeezing from fresh pineapple 

fruits, filtered by a sieve of 200 mesh, kept at 

4oC in sealed container before clarification by 

chitosan solution. Chitosan was supplied 

from Sigma–Aldrich.  

Researching Method 

Chitosan powder (0.05, 0.075, 0.1, 0.125, 0.15 

g) was dissolved in 100 mL of acetic acid 1.0% 

to get different concentration 0.05, 0.075, 0.1, 

0.125, 0.15%. 100 mL of pineapple juice were 

put in glass beakers for chitosan addition. 

Various agitation speeds (40, 60, 80, 100, 120 

rpm) were also examined to evaluate 

turbidity (NTU), viscosity (cP), total soluble 

solid (oBrix), total phenolic (mg GAE/g), 

flavonoid (mg GE/g) and sensory score of 

juice after floculation.   

Physico-chemical, Sensory and 

Statistical Analysis 

Turbidity (NTU) was measured by 

turbidimeter. Viscosity (cP) was evaluated by 

digital rheometer. Total soluble solid (oBrix) 

was measured by refractometer. Total 

phenolic content (mg GAE/g) was evaluated 

using Folin-Ciocalteu assay [21]. Total 

flavonoid content (mg GE/g) was a valuated 

by the aluminum calorimetric method [22]. 

Sensory score was estimated by a group of 

panelists using 9-point Hedonic scale. The 

experiments were run in triplicate with three 

different lots of samples. Statistical analysis 

was performed by the Stat graphics 

Centurion XVI. 

Result & Discussion 

Effect of Chitosan Concentration in 

Clarification to Physico-chemical and 

organoleptic Attributes of Pineapple 

Juice  

The phenolics were popularly existed in the 

cloudy juice, especially gallic acid, 

chlorogenic acid and caffeic acid [23]. In our 

research, different concentrations (0.05, 

0.075, 0.1, 0.125, 0.15%) of chitosan were 

examined (see Table 1). It’s obviously to see 

that 0.125% chitosan was appropriate for 

coagulation of pineapple juice. Our findings 

were similar to other literatures. Total 

phenolic was 2.8 times higher in the cloudy 

than in the clarified apple juice. Meanwhile, 

the cloudy apple juice possessed significantly 

more 2.5 times of antioxidant activity 

compared to the clarified sample [23].  

Chitosan can flock the anionic constituents 

like pectin and protein by dragging the 

suspended particles in juice to decrease its 

turbidity and viscosity [20, 24]. The increase 

in chitosan concentration decreased the 

passion juice turbidity [12].A gradual 

decrease of turbidity when apple juice was 

treated with chitosan from 100 to 700 ppm. 

Rungsardthong et al [17]. Suggested the 

implementation of chitosan concentrations 

from 100 to 1000 ppm for apple juice 

clarification.  

A reduction in soluble solid values was 

observed on fruit juices treated with 

chitosan. The fungal chitosan at 0.7 g/l was 

highly effective in reducing the apple juice 

turbidity [25].Chatterjee et al [15].Proved 

that an increase in chitosan concentration in 

more than 2000 ppm did not enhance the 

clarification efficiency. Soluble constituents 

could be coagulated then separated by fining 

[18]. Zero turbidity for apple juice could be 

achieved by addition of 0.08% chitosan [26]. 

Total soluble solids were not significantly 

changed during clarification [12]. 

Clarification of acaí pulp by pectinase and 

chitosan resulted in a 50 % loss of total 

anthocyanin and 29 % reduction in 

antioxidant capacity [27].  

Loss of phenolic compounds during 

clarification was the result of oxidation of 

phenolic and clarifying agents based on 

polysaccharides such as chitosan lowering 

effect on the amount of phenolic as 

precipitator [28, 29]. 

 

Table 1: Effect of chitosan concentration (%) in clarification to physico-chemical and organoleptic attributes of 

pineapple juice 

Chitosan concentration (%) 0.05 0.075 0.10 0.125 0.15 

Turbidity (NTU) 1038.71±0.02a 624.35±0.03b 187.32±0.02c 38.69±0.00d 11.64±0.03e 

Viscosity (cP) 4.29±0.00a 4.15±0.01ab 4.04±0.00ab 3.99±0.03b 3.98±0.01b 

Total soluble solid (oBrix) 11.35±0.01a 11.31±0.00a 11.29±0.03a 11.28±0.01a 11.27±0.02a 

Total phenolic (mg GAE/g) 39.24±0.03a 38.71±0.02ab 38.46±0.01b 38.21±0.03bc 38.09±0.00c 

Flavonoid (mg GE/g) 17.58±0.00a 17.29±0.03ab 17.05±0.01ab 16.94±0.00b 16.92±0.00b 

Sensory score 5.42±0.02c 7.28±0.01b 7.69±0.00ab 7.95±0.02a 7.97±0.03a 
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Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the difference between them 

was not significant (α = 5%) 

 

Effect of Agitation Speed in 

Clarification to Physico-chemical and 

Organoleptic Attributes of Pineapple 

Juice 

Floculation happened as the agitation 

appeared, and then after the agitation has 

ceased, the coagulation decanted, separating 

the suspended elements from the top to the 

bottom of the beakers. In our research, 

different agitation speeds (40, 60, 80, 100, 

120 rpm) were examined thoroughly. It’s 

clearly noticed that agitation speed 80 rpm 

was adequate for juice floculation. In another 

report, a faster centrifugation at 12,000 rpm 

didn’t reduce viscosity [12]. 
 

Table 2: Effect of agitation speed (rpm) in clarification to physico-chemical and organoleptic attributes of pineapple 

juice 

Agitation speed (rpm) 40 60 80 100 120 

Turbidity (NTU) 11.48±0.00a 7.25±0.02b 3.69±0.01c 3.67±0.02c 3.66±0.01c 

Viscosity (cP) 3.95±0.03a 3.81±0.00ab 3.70±0.02b 3.68±0.01b 3.67±0.00b 

Total soluble solid (oBrix) 11.24±0.02a 11.22±0.01a 11.21±0.00a 11.20±0.03a 11.20±0.03a 

Total phenolic (mg GAE/g) 38.03±0.01a 37.89±0.03ab 37.62±0.02b 37.51±0.00bc 37.39±0.03c 

Flavonoid (mg GE/g) 16.80±0.02a 16.63±0.01ab 16.58±0.00ab 16.45±0.02b 16.44±0.01b 

Sensory score 8.02±0.03b 8.19±0.02ab 8.45±0.01a 8.46±0.03a 8.47±0.00a 

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the difference between them 

was not significant (α = 5%) 

 

Conclusion 

Chitosan (poly-b (1-4) N-acetyl-glucosamine) 

has a variety of potential applications as an 

adhesive, chelating agent for metal ions, and 

as fruit-juice clarifying aids. Being 

polycationic in nature, nontoxic and 

biodegradable; chitosan (deacetylated chitin) 

has been demonstrated to be an effective 

coagulating agent in supporting the removal 

of suspended particles from beverages. 

Pineapple fruit is highly perishable and 

seasonal. It can be consumed as fresh, cooked, 

juiced, and fermented forms. Clarification is 

an important step in juice production. In this 

research, we have demonstrated the 

effectiveness of chitosan as clarifying agent to 

physico-chemical and organoleptic properties 

of pineapple juice during clarification. 
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