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ABSTRACT 

Drying Blower Oven technology by testing the feasibility to be seen with tests such 

as nutrient content test, ash content test, water content test, organoleptic test to marketing test. 

Testing of the Drying Blower Oven is carried out by testing the raw material of the product, 

such as red chili. Drying using Drying Blower Oven at a temperature of 32.2˚C to 54.2˚C 

with a wind speed of 12 m/s until the water content is below 8% - 10%. This study aims to 

determine the drying characteristics of red chili with Multioven Cabinet Type changes in 

temperature, relative humidity, material weight loss, air flow rate, air volume rate, material 

moisture content against time, drying rate against time, and drying rate against moisture 

content. This study uses a descriptive method of drying temperature used below 65˚C repeated 

3 (three) times until it reaches a moisture content of 8-10 %wk. The results of the observations 

showed that the drying process recorded Rh outside the drying apparatus between 83.28%-

89.50%. Also the Rh in the Drying apparatus was observed and was observed to be between 

86.58%-97.91%. The red chili content during the drying process decreased from 38.75% 

down to an average of 18.05% with details in rooms one and two reaching 17.4%, rooms three 

and four 16.95% and spaces five and six 16, 6%. With an observation time of 4 hours. 

Keywords: Drying Blower Oven, Technology, Instant Seasoning 

 

1. INTRODUCTION 

Spices are a type of plant that has a strong 

taste and aroma and functions as a seasoning 

and flavor enhancer for food. Besides being 

used in cooking, spices can also be used as 

medicine and raw materials for herbal 

medicine. Taking into account the benefits, 

it is not surprising that spices are one of the 

commodities that have high economic value. 

In fact, during the colonial era, the main 

reason why colonists, especially from 

several countries on the European continent, 

explored other continents was to look for 

spice-producing countries. This was done 

because of the high economic value of 

spices in Europe at that time and the 

potential income that could be generated 

(Berita Daerah, 2014). Commodities 

included in the spice category include: 

pepper, nutmeg, vanilla, cinnamon, cloves 

and ginger. 

 

Indonesia is a world producer of spices so 

that colonialists, especially from the 

Netherlands, Portugal and England, came in 

droves to Indonesia. According to data 

released by the Food and Agriculture 

Organization (FAO), Indonesia ranks first in 

the world's vanilla and clove producers and 

ranks second in the world's pepper and 

nutmeg producers in 2014 (FAOStat, 2016). 

 

Culinary is one of the cultural products 

that is closely related to the people of 

Indonesia, where the country is known to 

have a variety of ethnic and cultural 

differences from each region. Because apart 
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from the main function of food ingredients 

as fulfilling basic needs, culinary also has 

historical and even philosophical values. 

Authentic culinary is one type of community 

creativity in processing food ingredients and 

adding value to traditional culinary culture. 

 

One of them is the people of Aceh who 

have culinary that is very attached to the 

hearts of consumers, both domestic and 

foreign, namely Mie Aceh. The Aceh noodle 

seasoning can be easily obtained at the local 

local market, however, for consumers who 

are outside Aceh, it is difficult to process 

and make Aceh noodles with flavors that 

don't disappear from the cooking. There are 

several supermarkets or local markets 

outside Aceh that have opened branches in 

making Acehnese noodles themselves. 

However, there is a lack of flavor, so special 

processing is needed in processing the Aceh 

noodle seasoning into Aceh noodle 

seasoning in a practical condition to use and 

easy to serve and can be easily carried 

anywhere. 

 

2. METHOD AND 

CHARACTERIZATION 

2.1 Method  

 

This study used a drying blower oven 

with a Type Multioven Cabinet measuring 

140 x 90 x 170 cm. The heat source is 
obtained from the electricity. Oven 

temperature ranges from 50-80℃. The 

number of trays is 30 with a distance 

between trays of 7.3 cm with a capacity of ± 

10-20 kg depending on the material to be 

dried. The ingredients used are red chilies, 

shallots, garlic, sunti tamarind, candlenut, 

coriander, cardamom, and pepper. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Picture 1. Drying Blower Oven 

 

Blower drying oven is an upgraded 

version of oven. An oven is a set of drying 

machines as a substitute for sunlight in 

drying a product. The working system of this 

drying oven machine is to dry the product at 

the desired temperature (the temperature can 

be set constantly)[4]. The drying system of 

this machine uses hot air flow at high speed, 

with the help of a saturated air blower which 

is sucked in and flows out. This drying 

system with a drying machine is called 

artificial drying. 

 

Drying with artificial heating has several 

types of devices where heat transfer occurs 

by conduction or convection, although some 

can be done by radiation. Dryers with 

convection heat transfer generally use 

flowing hot air, so that the heat energy is 

evenly distributed throughout the material. 

Dryers with heat transfer by conduction 

generally use a solid surface as a heat 

conductor. One of the material drying 

equipment that is often used on an industrial 

scale is an electric oven. The working 

principle of this tool is to reduce the water 

content in the material by transferring heat 

from the element (which converts electrical 

energy into caloric energy) with air as the 

medium. On a commercial scale for the food 

industry, electric ovens are set at a speed of 

2.45 x 10 rps [4]. Heating is obtained from 

the movement of particles caused by 

alternating current (AC current), besides that 

electric ovens are often used as dryers for 

laboratory purposes because they can be 

used for moisture research methods of 
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several different materials. Therefore, 

electric ovens are categorized as cabinet 

dryers. 

 

Drying is done mechanically, namely by 

using an artificial dryer (artificial drying) to 

facilitate controlling the factors in the drying 

process. Air temperature regulation, for 

example, can produce a much more 

homogeneous and orderly product when the 

drying air temperature is adjusted according 

to the properties of the material and the 

desired result. This blower drying oven is 

designed using food grade stainless steel 

material. So, it is safe to use for food. This 

blower drying oven is designed with 6 

chambers, 6 blower fans and 30 drying trays 

for a capacity of 10-20 kg of raw material. 

 

2.2 Characterization 

2.2.1 Moisture Content 

The grain drying process aims to reduce 

the water content to a certain limit, so that 

no damage occurs due to metabolic activity 

by microorganisms (3). Reducing water 

reduces weight and reduces food volume, 

thereby reducing transportation and storage 

costs. Drying also facilitates handling, 

packaging, transport and consumption (2). 

Testing the moisture content begins with 

washing all the ingredients. The water 

content of the samples was measured at the 

beginning and at the end of the study. Next, 

weigh the total weight of the ingredients in 

each tray. Each ingredient is put into a tray 

weighing 100 grams with a total of 5 kg per 

spice ingredient. After that, put the tray 

containing the red chilies, shallots, garlic, 

tamarind sunti, candlenuts, coriander, 

cardamom, and pepper into the drying 

blower oven. This research was conducted 

by trying to dry spices at 3 temperatures, 

namely T1 60°C, T2 70°C, and T3 80°C. 

The reduction in material weight was 

analyzed by weighing the initial sample 

weight and the final sample weight. This 

observation is carried out every 2-3 hours by 

checking once an hour for each spice. 

 

a. Moisture Content Test Variable 

Table 1. Capacity of high water content 

experiment results 

 

Herbs 

and 

spices 

Weigh

t (kg) 

Drying 

time 

(hours) 

Temperatu

re (oC) 

Red 

chili 

pepper 

5 2,3 60, 70, 80 

Garlic 5 2,3 60, 70, 80 

Sunti 

acid 

5 2,3 60, 70, 80 

 

 

Table 2. The capacity of the results of the 

low water content experiment 

 

Herbs and 

spices 

Weight 

(kg) 

Drying 

time 

(hours) 

Temperatu

re (oC) 

Candlenut  5 2,3 60, 70, 80 

Coriande

r 

5 2,3 60, 70, 80 

Cardamo

m 

5 2,3 60, 70, 80 

Pepper 5 2,3 60, 70, 80 

 

Loss of weight of the material is analyzed 

by weighing the weight of the sample 

material, the initial weight of the material is 

reduced until the material becomes dry, 

compiling the observation data in tabular 

form, then depicting it in graphic form and 

then discussing it. There are two methods for 

determining the moisture content of the 

material, namely based on dry weight ( dry 

basis) and based on wet weight (wet basis). 

In this case there are two ways to determine 

the water content of a material, namely 

based on dry weight (dry base) and based on 

wet weight (wet basis). Water content based 

on bsaah can be determined by the following 

equation: 
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Where: 

m= Moisture content on a wet basis (%) 

Wm= Weight of water in ingredients (gr) 

Wd = Weight of absolute dry matter (gr) 

 

 

a. Dry weight moisture content can be 

determined by the following equation: 

 

 

 

 

 

Where: 

M= Dry basis moisture content (%) 

Wm= Weight of water in ingredients (gr) 

Wd = Weight of absolute dry matter (gr) 

 

2.2.2 Relative humidity of the ambient air 

and the dryer 

 

Relative humidity data from ambient air 

and dryers are obtained by plotting dry bulb 

temperature data and wet bulb temperature 

data on a psychometric chart or you can also 

use Psychometric Calculation. 

 

2.2.3 Organoleptict Test 

 

Organoleptic testing is an assessment 

technique using the five senses as 
parameters and acts as an early detection in 

assessing quality to detect deviations and 

changes in the product (Kartika, et al., 

1988). This study aims to find the best 

extraction method to obtain natural flavor 

powder products that have the preferred 

sensory properties based on organoleptic 

tests. 

 

 

 

 

 

 

 

 

a. Organoleptic Test Variables 

Score Color Flavor Smell 

1 Very 

Brown 

Very 

Savory 

Very  

Fragrant 

2 Brown Tasty Fragrant 

3 No 

Chocola

te 

Not 

Savory 

Not 

Fragrant 

4 Sangat 

Tidak 

Coklat 

Very 

Unsavory 

not 

unfragrant 

 

 

2.2.4 Ash content 

Ash is an inorganic substance left over 

from the combustion of a food ingredient. 

The ash content and composition depend on 

the type of material and the method of 

ashing. Most of the food, which is about 

96%, consists of organic matter and water. 

The rest is inorganic material in the form of 

minerals called ash. According to Deman 

(1997), burning at a temperature of 600oC 

will destroy organic compounds and leave 

minerals in the samples tested for ash 

content, but if combustion is carried out at 

temperatures of more than 600oC it will 

remove nitrogen and sodium chloride in the 

material being analyzed. Analysis of ash 

content in food ingredients aims to 

determine the mineral content present in the 

tested material, determine whether a 

processing process is good or not, determine 

the type of material used, estimate the 

content of the main ingredients used in 

making a product, ash content is also used as 

a parameter of the nutritional value of food 

ingredients (Sudarmadji et al, 2007). 

 

The implementation of the research 

begins with preparing all the materials and 

tools to be used. All materials are cleaned 

and washed. The water content of the 

samples was measured at the beginning and 

end of the study. Next, weigh the total 
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weight of the ingredients in the bag – each 

tray. Each ingredient is put into a tray 

weighing 100 grams for a total of 5 kg per 

seasoning  

 

a. Observational Variables 

The things observed include: 

1. Material weight reduction 

2. Reducing the water content of the 

material 

3. Relative humidity 

4. Drying rate to water content 

5. Organoleptic Test 

6. Test the ash content 

 

3. RESULTS AND DISCUSSION 

 

3.1 Material Weight Reduction 

 

Table 3. Results of changes in the weight of 

ingredients in spices with high water content 

 

 

 

 

 

 

Table 4. Results of changes in the weight of 

ingredients in spices with low water content 

In Table 3 and Table 4, it can be seen that 

the experimental capacity of the dryer with 

a weight of 5 kg of spices was dried for 2-3 

hours. The working capacity of this dryer 

can be increased if the weight of the spices 

is added. The working capacity can be 

increased if the speed of rotation per minute 

is increased, because according to research 

results it is stated that the amount of power 

can affect the processing time and capacity 

of the processing equipment. In addition, 

spices can be added again when viewed 

from the length and diameter of the tray and 

this requires operator expertise to operate 

this tool. 

In Table 3, yield loss occurs for spices 

that have a high water content. It can be seen 

that the yield loss was obtained at the best 

temperature of 70oC for 3 hours, with an 

average loss of water content of 70-75%. In 

Table 4, it can be seen that the spices that 

have a low water content obtained the best 

temperature in drying, namely 70oC at 2 

hours, the average loss rate of water content 

was 60-65%, in addition, the drying process 
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was too hot and long time can cause damage 

to spices that have low water content. Based 

on tables 3 and 4 above, the results of the 

analysis carried out to test the degree of loss 

of water content are appropriate according to 

SNI 01-2974-1996 for this instant seasoning 

product, the water content should not be 

more than 8-10%. 

 

3.2 Relative Humidity of Ambient Air 

and Dryer Air 

 

Observations showed that during the 

drying process the relative humidity outside 

the dryer was recorded in the range of 

83.28% - 89.50%. Also the relative humidity 

inside the dryer was observed and recorded 

in the range of 86.58% - 97.91%. The results 

of this observation from both the wet and dry 

thermometers are plotted on the 

psychometric chart, the humidity data 

outside and the humidity inside the drying 

chamber is obtained, the difference between 

the humidity outside the dryer is an average 

of 86.11% and the humidity inside the dryer 

is an average of 88, 17%. This humidity 

occurs due to the process energy generated 

by the fully opened fan with an average air 

velocity of 12 m/s entering the dryer which 

is forcibly entered into the drying chamber 

to touch the material by convection in the 

drying chamber. The difference between the 

outside and inside humidity of the dryer 

creates space for the weight of the water to 

evaporate from the material and then 

transfer to the drying air. 

 

3.3 Relationship of Moisture Content 

Against Time 

 

The decrease in water content in red chili 

is relatively fast at the beginning of drying, 

then decreases slowly until it approaches the 

specified water content. Based on the 

research results, it was found that the 

minimum water content of red chilies in 

rooms one and two reached 17.4%, rooms 

three and four 16.95% and rooms five and 

six 16.6%. The decrease in the moisture 

content of the ingredients at the beginning of 

the study used the oven method, the results 

of the study obtained the initial moisture 

content data of 60–85% at harvest (Mikasari 

2016). This water content is used as initial 

data for the decrease in the water content of 

the material as measured by the method of 

weighing the material after the drying 

process takes place, during the drying 

process the equilibrium moisture content 

continues to decrease, namely 8 - 10%. This 

decrease in water content is due to the drying 

process where the red chili material from 

agricultural products absorbs heat energy 

from the drying air, meaning that there is a 

convection heat transfer process from the 

drying air which is absorbed by materials 

containing water of 38.75%. Then the water 

evaporates slowly from the material to the 

drying air. This means that when the 

evaporation process occurs, the nutmeg for 

agricultural produce slowly loses its mass or 

in theory is called mass transfer. The water 

content in the material consists of 3 types of 

water, namely first the free water content, 

the second the water content bound to the 

material and the third the water content 

which is chemically bound in the material. 

This amount of water will evaporate after 

receiving or absorbing heat energy from the 

drying air. Initially, the water that 

evaporates is free water, followed by bound 

water, and finally, chemically bound water. 

The difference in water content occurs due 

to the position of the chamber, namely 

chambers one and two receive heat earlier, 

followed by chambers three and four and 

chambers four and five. In addition, there 

may be differences in the size of the 

material, there may even be differences in 

water content between one grain and 

another. Equally important is the difference 

between the position of the material and the 

air flow rate and the amount of energy 

present in the drying air so that the water 

content is different. 

 

3.4 Organoleptic Test 

Organoleptic testing of this spice aims to 

get an overview of the panelists' preference 

for the color, taste, and aroma produced. 
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According to Prtama et al (2012) the 

perception of the human senses of a 

product's properties. 

 Colour, Taste and Odor 

The color of food products is the first 

impression captured by the panelists before 

recognizing other stimuli. Color is a very 

important component to determine the 

quality or degree of acceptance of a food 

ingredient or food product. In addition, color 

can be used as an indication of chemical 

changes in food ingredients such as 

browning reactions and caramelization 

(Tahir et al., 2014). 

 

 

Figure 1. Graph of color observations on 

high water content spice samples 

 

The results of the observations in the 

graph above on the color, taste and smell of 

instant spices made from spices after being 

washed and dried in the drying blower oven 

at temperatures of 60oC, 6oC and 80oC for 

3 hours drying time. Given to 15 panelists, 

the highest values for color, taste, and smell 

with a rating scale of 1-5 were found in the 

MA, BP, P, and KJ treatments at 70 oC with 

an average score of 4 (likes), and the lowest 

was in treatment A1, B1, C1, namely 2.3 

(poor) for A2, B2, C2 with an average score 

of 3 (likes). The difference in organoleptic 

values on color testing did not show such a 

big difference. All treatments were liked by 

the panelists on average with the range of 

scores given being 2.5 – 4. The effect of 

color preference on instant seasonings made 

from spices is influenced by the presence of 

compounds present in these spices. 

 

3.5 Ash Content Test 

Determination of ash content has to do 

with the minerals of a food ingredient. Ash 

content is determined based on weight loss 

after combustion provided that the end point 

of combustion is stopped before the 

decomposition of the ash occurs (Tahar et 

al., 2017). The manufacture of instant 

seasonings made from spices begins with the 

preparation of powdered spices which is 

carried out by washing thoroughly and then 

drying using a drying blower oven for 2 

hours at a heating temperature. The dry 

ingredients were crushed using a blender 

and sieved using a 60 mesh sieve. Based on 

SNI 01-3709-1995 the maximum 

permissible ash content is 7%. 

Figure 2. Graph of observations of ash 

content in instant seasoning samples 

 

The test results for the ash content of 

instant seasonings made from spices show 

that the highest value is found at 70℃ with 

an average ash content of 5.5% to 6.5% and 

these results are in accordance with SNI 01-

3709-1995 standards for ash content. 

allowed a maximum of 7%. The results of 

the analysis of variance showed that the 

treatment had a very significant effect (α = 

0.01) on the increase in the percentage of 

spice ash content. The increase in the 

percentage of ash content is inversely 

proportional to the increase in the 

percentage of water content in the 

seasoning. The lower the water content, the 

higher the ash content of the spices. This is 

0

2

4

6

A1 A2 A3 B1 B2 B3 C1 C2 C3

R
at

in
g 

Sc
o

re

Dry spice samples

Organoleptic

70

80

90

0

5

10

15

MA BP P KJ

P
er

ce
n

ta
ge

Sample of seasoning powder

60

65

70



Jurnal Reaksi (Journal of Science and Technology)        
Jurusan Teknik Kimia Politeknik Negeri Lhokseumawe 

            Vol. 21  No.01, Juni 2023 ISSN 1693-248X 

 

8 
 

in accordance with the opinion of Tambunan 

et al (2017) the higher the temperature in the 

processing, the percentage of ash content 

will increase. Because the water that comes 

out of the food will be bigger. According to 

Tapotubun et al (2010).  

 

CONCLUSION 

 

The results of observations of this drying 

blower oven dryer were experiments on 

spices that have high moisture content and 

low moisture content with an ingredient 

weight of 5 kg per spice which were tested 

at 75oC – 85oC for 2 - 3 hours. 

 

1. The best results from drying spices which 

have a high water content are obtained at 

70oC with a drying time of 3 hours. Then, 

the color, aroma, and taste of the spices 

produced are not damaged or changed. The 

levels during the drying process decreased 

from 38.75% down to an average of 16.98% 

with details in rooms one and two reaching 

17.4%, rooms three and four 16.95% and 

rooms five and six 16.6% . With an 

observation time of 3 hours. 

 

1. For spices that have a low water 

content, the best temperature is 70oC with a 

drying time of 2 hours. The spices that are 

obtained are not damaged, such as broken 

grains or too significant discoloration. 

 

3. The relative humidity outside the dryer 

ranges from 83.26% - 86.50% with an 

average of 86.11%. Also the relative 

humidity inside the dryer was observed and 

recorded ranging from 86.58% - 97.91% 

with an average of 91.33%. 

 

4. The increase in the percentage of ash 

content is inversely proportional to the 

increase in the percentage of water content 

in the seasoning. The lower the water 

content, the higher the ash content of the 

spices. 
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