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Abstract- Sample of pineapple powder was produced 

using the LabPlant SD-Basic Spray Dryer under two 

different conditions. Slurry of flesh, pulp and skin of 

pineapple were added with 15%, 20% and 25% 

concentration of maltodextrin (MD) before feeding to 

the spray dryer at fixed temperature 130°C using 3rpm, 

4rpm and 5rpm speed pump. The powder were then 

analysed for moisture content. The physicochemical 

properties such as total soluble solids (TSS) and 

Titratable Acidity (TA) were also determined. The 

highest yield of powder produced at 3rpm which is in 

the range of 0.45 L/hr to 0.60 L/hr feed flow rate with 

25% addition of maltodextrin. Result showed that lower 

feed flow rate and increment of maltodextrin content 

decresing the moisture content of pineapple powder. TA 

were significantly decrease as the concentration of 

maltodextrin increase. TSS in pineapple juice 

significantly increase when turn into powder but was 

not affected by the increment of maltodextrin and feed 

flow rate. 
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I. INTRODUCTION 

Pineapple or its scientific name known as Ananas 

comosus L. belongs to the Bromeliaceae family, and it is 

originated from South America. According to the 

Malaysian Industrial Pineapple Board, Malaysia is in the 9th 

position globally in the aspect of production and 10th 

position among the countries of fresh and canned pineapple 

exporters. There are three types of pineapple that are 

mostly planted in Malaysia known as Sarawak, N 36, 

Josapine and Moris. It is commonly consumed as fresh or 

as processed products such as pineapple juice, which is a 

popular product due to its pleasant aroma and flavor [2]. 

Moris pineapple is choose because there is lack of study 

that use this type of pineapple and it has high sugar content 

that will have high TSS [3]. 

Due to the shelf life problem of pineapple and with the help 

of technology, incentive has been taken to change the fresh 

pineapple in the form of powder. Spray drying is one of the 

best drying methods to convert directly fluid into solid or 

semi solid particles [4]. The main objective of drying is to 

reduce the amount of moisture content that will help to 

slow down microbial and enzymatic activities which is the 

most important part in determining the quality of product 

[5]. Spray drying technique is chosen because it produce 

good quality of powder with low water activity [14]. Fruit 

juice powder have its own advantages such as reduced 

volume or weight, reduce packaging, easier handling and 

packaging and much more longer shelf life [6]. 

There are few parameters need to be considered during 

spray drying process which are inlet temperature, feed flow 

rate, concentration of maltodextrin and volume of slurry. 

Feed flow rate plays important role between the contact 
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time of the feed and drying air. The high feed flow rate will 

cause shorter contact time and make the heat transfer less 

efficient which caused the lower water evaporation and 

affect the moisture content of powder [1]. Fruit juices 

powder may present problem in their properties such as 

stickiness, hygroscopic and low solubility [7]. Addition of 

maltodextrin can help to overcome the thermoplasticity and 

hgroscopicity. Total acidity and total soluble solid plays 

important criteria of the fruit powder in order to evaluate 

the products behavior. TSS and TA significantly impact by 

ripening stages. Due to lack of research about 

physicochemical of fruit powder, this study was carried out 

with the following objective; (1) to study the effect feed 

flow rate for pineapple mixed spray drying and (2) to study 

the physicochemical properties of pineapple mixed powder 

due to variety maltodextrin amount. 

 

II. METHODOLOGY 

 

A. Materials 
Moris pineapples were obtained at the nearby 

farm in Jalan Kebun, Selangor. The pineapples were 

washed, peeled and cut into small pieces. Flesh, pulp and 

skin of pineapple were blend separately and filtered to 

squeeze the juice. 

500 grams of maltodextrin-pineapple solution were 

prepared by added 75, 100 and 125 grams to the fresh 

pineapple juice in order to provide 15% 20% and 25% 

concentration of maltodextrin.  

B. Drying Experiment 
 The solution prepared were change to powder 

under spray drying process using fixed temperature, 130°C. 

The pump speed were adjusted to 3, 4 and 5 rpm for every 

sample. Times taken for 500g maltodextrin-pineapple 

solution change into powder were recorded to obtain it flow 

rate (volume/time). The powders collected were weighed 

and kept in chiller for further analysis.  

C. Analysis of Pineapple Powder 

Moisture Content Analysis 
Moisture content of pineapple powder was 

determined using moisture analyzer. 5g of powder was 

weighted in the moisture analyzer at 105ºC for 10 minutes. 

Then the reading of the moisture content was taken. 

Total Soluble Solid 
10g of powder was weighted using analytical 

balance. The sample powder then was diluted in the 10ml 

distilled water. TSS was determined using refractrometer 

by taking a direct reading from a drop of the diluted 

solution. 

Titratable Acidity 

10g pineapple powder was transferred to a 500ml 

erlenmeyer flask. Sample was diluted with 250ml deionised 

water. 1ml phenolphthalein indicator was added to the 

diluted sample. Using 0.1N NaOH, the sample was titrated 

until faint pink end point was observed. The volume of 0.1 

N sodium hydroxide used was recorded. The percentage of 

citric acid was calculated according to the following 

expression:  

% Acid (as anhydrous citric acid) = Volume of 0.1 N 

NaOH (ml) × 0.64 / 10 

 

III. RESULTS AND DISCUSSION 

 

A. The effect of feed flow rate and addition MD on 

the amount of powder collected  

 

 
Figure 1: Amount of flesh powder collected 
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Figure 2: Amount of pulp powder collected 

 

 

Figure 3: Amount of skin powder collected 

 

Figure 1, 2 and 3 shows the flesh, pulp and skin powder 

collected after spray drying process. From the graph, the 

trend show pineapple powders collected were reduced as 

the speed pump increase. Higher speed pump means higher 

feed flow rate. From the calculation, at 3rpm speed pump, 

the feed flow rate is in the range of 0.45 L/hr to 0.60 L/hr. 

Increase the feed flow rate will decrease the residence time 

of the product in the drying chamber which means reduce 

the heat and mass transfer [1]. The result showed that,  the 

powder produce increase as the concentration of 

maltodextrin increase for flesh and pulp of pineapple which 

is at 25% concentration of maltodextrin but the result 

obtained different in the production of skin powder where 

the highest powder produce at 20% concentration of 

maltodextrin. Stickiness behavior occurred due to the low 

molecular weight of sugar such as fructose, sucrose and 

glucose contain in pineapple fruit. [7]. Maltodextrin helps 

to minimized the thermoplastic particles from sticking and 

sticky or less free flowing nature thus increase the 

production yield [8]. According to the U.S Food and Drug 

Administration, maltodextrin is known as a food addictive 

which has been approved as a safe list and act as thickening 

agent.  

 

B. The effects of feed flow rate and addition of 

maltodextrin on moisture content of pineapple 

powder. 

 
Table 2: Moisture content in pineapple powder 

Concentration of MD 15% MD 20% MD 25% MD 

Sample Speed 

Pump 

(rpm) 

Moisture 

content, % 

Moisture 

content, % 

Moisture 

content, 

% 

Flesh 3 6.49 5.52 5.27 

4 7.00 6.21 6.08 

5 8.24 7.33 7.71 

Pulp 3 5.89 5 4.64 

4 6.83 6.41 4.73 

5 7.75 7.04 6.8 

Skin 3 5.40 4.38 5.65 

4 8.00 5.97 5.2 

5 6.5 6.19 5.68 

 

 

Figure 4: Moisture content in pineapple powder 

 

From the Figure 4 and Table 2, it show that flesh powder 

contain the highest moisture content followed by pulp and 

skin. Moisture content of pineapple powder is between 5% 

to 8.24%. According to the Food and Agriculture 

Organization of the United Nation, moisture content below 

than 10% is adequate to ensure that the food powder 

produced is microbiologically safe. Moisture content 

decrease as the concentration of MD increase and feed flow 

rate decrease. Higher feed flow rate reduce the contact time 

with the hot air. Thus the moisture content will be high [9]. 

Maltodextrin has the capability to hurdle the sugar in the 
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fruit powder which have highly hygroscopic nature of 

absorbing humidity in the surrounding. Thus, increase the 

MD concentration will decrease the moisture content 

[10][17].  

 

C. The effects of addition maltodextrin in total acidity 

 

 
 

Figure 5: Percent of citric acid contain in flesh, pulp and skin 

powder of pineapple 

 

From the Figure 5, flesh of pineapple contain the highest 

percent of citric acid followed by pulp and lastly skin. The 

highest citric acid contain in flesh is 2.240 %, in pulp is 

1.83% and in the skin is 1.280% which obtained in the 15% 

of maltodextrin concentration. The percent of titratble 

acidity decrease as the concentration of maltodextrin 

increase. This is because maltodextrin is a carbohydrate 

which is product of starch thus reduces the acidity. Total 

acidity reflecting fruit quality and indicates the sourness 

[11].  

 

D. The effects of feed flow rate and addition of 

maltodextrin on total soluble solid of pineapple 

powder. 

 

In pineapple fruit, total soluble solid which indicating 

sucrose, fructose and glucose play important roles in flavor 

characteristic and are major sugars which vary according to 

the stage of fruit development [12-13]. Before the spray 

drying process, TSS was tested and the highest TSS 

obtained in flesh, 8.85% followed b pulp, 8.35% and lastly 

is skin, 7.79%. Table 3 above shows the amount of TSS 

after dying process. From the Figure 6, it shows that the 

range of TSS of pineapple powder is between 28% to 35%. 

This show that maltodextrin increase the value of TSS as 

the extract of pineapple consist only 7% to 9% TSS only 

but there is not affected by the feed flow rate. TSS 

represents 10 to 20 percent of the fresh fruit’s weight and 

increases as food matures to produce less acidic and sweet 

fruit [15]. 

 

Table 3: TSS in pineapple powder 

Pineapple SPEED 

PUMP, 

rpm 

Value of TSS In Different 

Concentration of Maltodextrin, °Brix 

(%) 

15% MD 20% MD 25% MD 

Flesh 3 30.01 31.70 34.74 

4 30.78 29.47 29.31 

5 28.75 30.23 29.62 

Pulp 3 30.64 30.73 31.55 

4 29.38 29.45 31.81 

5 29.66 28.90 31.00 

Skin 3 31.03 31.53 31.24 

4 29.84 30.66 31.37 

5 29.00 29.94 31.30 

 

 

Figure 6: TSS in pineapple powder 

 

IV. CONCLUSION 

From the results, it showed the practicability of producing 

pineapple powder using spray dryer. Obviously feed flow 

rate and addition of maltodextrin significantly affect the 

product quality. Increasing the concentration of 

maltodextrin and reducing the feed flow rate will increase 

the product yield. The spray drying is cost effective and 
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also prolong the shelf life of the fruit while maintain its 

quality. Maltodextrin is a carbohydrate which is product of 

starch helps to improve the spray drying process by 

reducing the moisture content thus produce a less stick 

powder. The feed flow rate is also important parameter. 

Low feed flow rate is will increase the contact time of 

solution with the drying air thus increase the product yield. 

The physicochemical powder of the pineapple powder 

shows a high total soluble solid and less citric acid. It 

shows a good quality powder of pineapple fruit which 

contain high value of sucrose, fructose and glucose. As a 

conclusion, this study is successfully conducted to 

determine the optimum feed flow rate and concentration of 

maltodextrin in order to produce higher product yield. 
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