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Abstract 
Wheatgrass is a type of young grass that contains a lot of vitamins, minerals, and protein even compared to 

grain products produced from its mature cereal plants. In the context of product development and increasing 
product sales value, a study on the use of wheatgrass extract as an ingredient of fermented beverage was 
conducted. In this study wheatgrass used was self-grown using a tray in the Laboratory. The variation of 
wheatgrass extracts used was obtained from the twin-gear type extractor, slow-squeeze type extractor, and 
chopped wheatgrass. In the extraction process, the performances of the process: density, extract yield, 
processing capacity, and the rate of production, were analyzed. For another analysis, the physicochemical 
properties both of wheatgrass extracts and fermented beverages were also analyzed. The physicochemical 
properties analyzed included TSS, pH, acidity, and others content. The results of extraction performance 
analysis and physicochemical characteristics of wheatgrass extract planted at 10-20°C based on this research 
gave the best results using the twin-gear extractor. The twin-gear type of extractor used in this study. All of 
these results were also in accordance with the statistical analysis conducted in this study. 
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1. INTRODUCTION  

Fruits and vegetables are known to be rich in nutrients such as enzymes, vitamins, minerals, phytochemicals, 
and also dietary fiber. Fruits and vegetables are considered quite useful to prevent disease and maintain a 
healthy body because of these ingredients. Not only that, food science is now also starting to widen its focus 
on plant products that have potential antioxidant reserves in them. Plants also have been thought out for a long 
time and will play a significant role in treating various diseases. 

In thousands of years, humans have found many plants that are good for treating diseases and curing health 
problems, such as cancer, diabetes, and atherosclerosis. Plants that produce and contain various active 
substances that work on the body are usually known as herbs or medicinal plants. Herbs or medicinal plants in 
addition to being rich in antioxidants are generally also rich in fiber and do not have cholesterol. The main 
compounds responsible as antioxidants are the phenolic compounds contained in them, such as flavonoids and 
their derivatives in addition to carotenoids and tocopherols [1], [2].  

In order to see the ability or potential of plants, initial phytochemical conditions are usually checked. This 
is also a good step to detect the bioactive principles in these plants that can lead to environmentally friendly 
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bioherbsides and the discovery of new drugs [3].  

In recent years, wheatgrass has begun to be consumed in several European and US countries in the form of 
juice or tablets as "health food" [4]. At present, wheatgrass is also quickly becoming one of the most widely 
used supplementary health foods and is available in many health food stores such as fresh products, frozen 
juice, tablets, and powder [3]. But even so, wheatgrass (Triticum aestivum) still does not have many scientific 
data available, especially on the development products obtained part. This is also partly due to the lack of 
substantial research. Therefore, it is important to increasingly study the properties or even food processes that 
might be applied to further explore the benefits of this plant.  

Extraction is a separation technique employed in several food industries. Raw materials suitable for 
extraction can contain solids, solids and solutions, or solids and liquids. Separation, extraction, and 
concentration are important processes in the preparation of main food ingredients. They play an important role 
in optimizing the quality of foods and beverages and there is also an increased interest in their use for the 
production of high value compounds, such as bioactive peptides from milk and whey, and the recovery of 
additives from food processing wastes. The use of the extraction type will affect the conditions of the sample 
and analysis due to the accuracy of the results and also the total analysis time obtained [5]. 

Extraction techniques can be categorized into two classes based on the technology used, conventional and 
advanced techniques. In conventional extraction techniques, the separation technique is carried out by adding 
a vapor phase, partitioning with a solvent that involves phase separation and also a combination with an 
increase in vapor phase based in distillation. This conventional extraction technique will require more time 
and a greater amount of solvent. The possibility that occurs due to thermal degradation of the target compound 
cannot be ignored in this conventional extraction process because extraction usually occurs at the boiling point 
of the solvent for a long time. To overcome this, several advanced techniques began to be designed advanced 
extraction techniques. Some examples of advanced extraction techniques include ultrasonic, microwave, high 
pressure extraction techniques, and also the addition of additional solvents [6]. 

Based on the description above, it can be said that the problem exists about wheatgrass is there is not a lot 
of scientific research or data related to wheatgrass available, both in terms of proper planting, especially for 
indoors planting, up to the development and utilization of products made from wheatgrass. As it known, so far 
not many countries can produce wheatgrass in the world, for example tropical countries. In addition, the 
majority of wheatgrass utilization so far has only been used as a juice or extract ingredient, even though the 
nutritional content of wheatgrass is also known to be quite varied. Therefore, this research was conducted with 
the following objectives: 

1.  Determine the appropriate environmental temperature for planting wheatgrass indoors using a media 
tray 

2. Investigate the best extractor based on extractor performance including yield, processing capacity, and 
extraction rate, and its physicochemical properties of wheatgrass extract 
 
 
2. EXPERIMENTS  
2. 1. Materials 

The materials used in this research were wheatgrass (Triticum aestivum L.) seeds, potting soil, and boxes. 
The wheatgrass was grown using a tray in the Laboratory. The wheatgrass can be seen on Figure 1. And the 
equipment used in this research are shown as Fig. 2. 
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Figure 1. Wheatgrass used in the experiment 

   

                                        (a)                         (b)   
Figure 2. The equipment used in this study, (a) Green Power Juice Extractor (KP-E1304)          

and (b) Hurom Slow Juicer (HH-SBF11) 
2. 2. Experimental methods 

The experiment in this study was designed to use factorial design model. There were two stages must be 
done in this experiment. The first stage was the preparation of wheatgrass extract. For the preparation, 
wheatgrass was extracted by various type of extractor or juicer. There were 2 extract sample groups differ 
according to the type of extraction machine used in this study and other 1 group was a control group using 
chopped wheatgrass. 

The grass of Triticum aestivum (wheatgrass) was grown in a tray in the Biomaterials Analysis Laboratory 
of Pusan National University with regular watering every day. After 12th day, the wheatgrass was cultivated 
and collected with scissor (Fig. 3(a)). Wheatgrass was then cleaned by tap water and hand-sorting from other 
materials (Fig. 3(b), (c)).  

 

   
              (a)                                 (b)                           (c) 

Figure 3. Preparation of wheatgrass from (a) harvesting plants, (b) washing with tap water,       
and (c) hand-sorting and weighing wheatgrass 
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The wheatgrass were extracted by the extraction machines provided at the Laboratory. The extract result 
was then used as an ingredient for making fermented beverage. There were two types of extractor used in this 
experiment, the twin-gear extractor (Green Power Extractor Juice KP-E1304 type, Green Power, Korea) and 
the slow-squeeze extractor (Hurom Juice Extractor Slow Juicer type Classic series, Hurom, Korea). The 
difference between that two extractors is the technology used, which is the Green Power extractor used a twin-
gears technology, while the Hurom Juice extractor used the auger technology (slow squeeze technology) (Fig. 
2, 4). 

The wheatgrass used for extraction were two-hundred grams (200 g). The extraction process did not use 
any additional water or other ingredients, so the extraction results obtained were purely from the wheatgrass. 
Extractor machines used in this study was regulated using normal speed.  

  

 
Figure 4. System used on the extractor: twin-gear system on the Greenpower Extractor (a)       

and auger tools on the Hurom Extractor (b) 
 
The twin-gear extractor (Greenpower Extractor) was using speed at 160 RPM. The slow-squeeze extractor 

(Hurom Extractor) was using speed at 80 RPM. The time required for extraction using each machine was 
recorded to determine the performance of the process. The extract obtained then weighed before used to 
physicochemical analysis and fermentation process. The last, for the control sample used chopped wheatgrass. 
Extraction process was done in triplicate for each variation. 

 

2. 3. Extraction Performance 

2.3.1 Wheatgrass extract yield 

The percentage yield for wheatgrass extract and fermentation product was determined by weighing the final 
product obtained. The percentage yield of wheatgrass extract was obtained by using this equation (1). 

 Extract Yield (%) =  ×        (eq. 1) 

 

Where is the weight of extract obtained after process (g) and is the weight of wheatgrass before extraction(g). 

 

2.3.2 Extraction processing capacity 

The processing capacity of extraction was calculated by the mass of extract obtained after process over the 
extraction time as shown in equation (2) 
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 Processing capacity (/  ) =             (eq. 2) 

 

2.3.3 Extraction rate 

To measure the extraction rate follows equation as shown in equation (3) below. 
 Extraction rate (/  ) =                     (eq. 3) 

 

2. 4. Physicochemical analysis 

The physicochemical characters analyzed in this study consisted of Total Soluble Solids (TSS), pH, acidity, 
and Lactobacillus content. 

 

2.4.1. Total soluble solids (brix value) 

The total soluble solids of wheatgrass extract and fermentation product were measured by methods outlined 
in AOAC (2005) by refractometer (ATAGO, Japan). For measurement, the sample was placed into the 
refractometer’s surface prism. Some light was then transmitted through the sample and lost, while the 
remaining light was reflected creating a shadow line. The refractive index was directly related to the position 
of the shadow line. The results were expressed as degree Brix (ºB). This analysis was done in triplicate to 
determine the accurate total soluble solids content for each sample. 

 

2.4.2. pH vlaue 

The pH of wheatgrass extract and fermentation product was determined by using pH meter (iSTEK, Korea). 
This device has two parts: a rod sensor and a controller device. The tip of the rod sensor is dipped in a solution 
to detect the pH, while the controller device monitors the pH. For measurement, the samples were filled in 
clean 50 ml glass beaker and the temperature was also maintained uniformly for all the samples. The electrode 
was then inserted into the product at appropriate places. Between readings, the electrode was rinsed with 
distilled water for the accurate measurement. Average of three pH readings was taken to establish the correct 
pH. 

 

2.4.3. Total acidity 

The titratable acidity was determined as ml of 0.1 M NaOH used to obtain a pink color endpoint with 
phenolphthalein as an indicator. 1 g of sample was weighed in a glass beaker and added with 10 mL of distilled 
water. The mixture was then titrated by adding 0.1 M NaOH to the sample gradually with continuous mixing 
on the stir plate using 2 drops of phenolphthalein until the solution changes to a persistent light pink. The 
titratable acidity was then calculated by following equation (4) and expressed as percent lactic acid. 

     (%) = .   ()×   ×      () × 100     (eq. 4) 

 

Where, MW = Molecular weight = 60.05 g/mol. 
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2. 5. Statistical Analysis 

Statistical analysis of the obtained results was conducted using Microsoft Excel and SPSS 16 Statistical 
Package. The examination for all of the physicochemical properties of samples in this experiment was carried 
out in triplicates therefore all data were reported as mean ± standard deviation. From the results obtained, then 
a statistical analysis was performed using two-way analysis of variance (ANOVA), taking into account the 
influence of extract type and initial sugar concentration used. The least significant differences were calculated 
by Duncan multiple range tests with significance were accepted at p < 0.05 levels. 

 
3. RESULTS AND DISCUSSION 
3.1. Wheatgrass extraction with different extractor type  

Extraction is one of the separation techniques that quite often used in a food industry. The extraction process 
in the food industry is usually carried out to obtain one or several specific contents that are owned by a food 
ingredient. In BAT in the Food, Beverage, and Milk Industry (June 2005) it was explained that in addition to 
recovering valuable soluble components from raw materials by dissolving them in liquid solvents, extraction 
could be done to recover one particular compound in the form purely from raw materials. Sometimes extraction 
is intended to separate all the dissolved compounds from the residue. 

Extraction works according to the principle that soluble components can be separated from insoluble or less 
soluble components by dissolving them in a suitable solvent. The efficiency of the extraction process usually 
depends on the selectivity of the solvent with the one difficulty of extraction is the recovery of the extracted 
material from the solvent (BAT in the Food, Drink and Milk Industries, June 2005). But besides that, extraction 
technique recently has also begun to utilize technology, such as temperature, pressure, and so forth. Therefore, 
many extraction tools on the market have begun to develop using these principles. Same as the principle of 
using solvents, extraction techniques with this principle can also be imperfect because there are some 
ingredients that may not be extracted. The type of extractor used can also affect the extract obtained. 

The research in this study began by preparing the wheatgrass extracts using two different extractor types, 
were twin-gear extractor (Green Power Extractor Juice) and slow-squeeze extractor (Hurom Juice Extractor 
Slow Juicer). Each extractor has its own characteristics which will also affect the extract obtained. The 
performance of the extractor used was also observed in this study. Comparison of the performances of 
extraction process using two types of extractor can be seen in Table 1. 

Based on the performance results obtained, it can be seen that in general the extraction process using the 
twin-gear extractor type gave the best results. This might be due to the twin-gear system used in the machine. 
The twin-gear system used on the Green Power extractor is known to be able to extract materials, which even 
up to small particles of the material can also undergo a more powerful crushing or grinding process. Wheatgrass 
belongs to the type of grass that has a thin and long texture. Therefore the twin-gear extraction system would 
be more suitable for extracting wheatgrass. 

 
Table 1. Wheatgrass extraction performance for two-types of extractor 

Characteristics 
Type of Extractor 

Twin-gear extractor (Green 
Power Juicer) 

Slow-squeeze extractor 
(Hurom Juicer) 

Density (g/mL) 0.93 ± 0.01 0.98 ± 0.02 
Extract Yield (%) 73.03 ± 2.25 58.00 ± 3.51 

Processing capacity (g/min) 26.42 ± 3.02 6.55 ± 1.46 
Extraction rate (g/min) 9.71 ± 0.60 4.73 ± 1.34 

Values are expressed as means ± standard deviation (n=3) 
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In the twin-gear extractor also known that there is no physical contact between the twin-gear tool and the 
material in the process with the aim that there is no loss of nutrients or other ingredients that may occur due to 
friction. Friction can cause an increase in the temperature of the material involved. Due to reduced friction, the 
increase in temperature that occurs can also be avoided so that the potential for nutrient loss due to high 
temperatures can also be minimized. As it is known, there are some nutrients in food that are vulnerable to 
high temperatures. 

While extracting using a slow-squeeze extractor is known to have large friction between the material and 
the auger tool used. It is also might have caused the performance properties of the slow-squeeze type extractor 
was no better than the twin-gear type extractor. Friction can be one of the factors that influence the quality of 
the extraction results. 

 

3.2. Physicochemical properties of wheatgrass extract with different extractor type 

The physicochemical properties of wheatgrass extraction were also observed in this study, such as sugar 
content (TSS) and pH. Observation of physicochemical properties for each type of extract obtained can be seen 
in Table 2 below. 

Same as food in general, wheatgrass is also known to contain sucrose. In Meyerowitz's (1999) book [7], it 
was reported that indoor grown fresh wheatgrass juice contains 2 - 3% sugar per ounce. However in this study, 
the sugar content obtained from wheatgrass extract grown indoors was ± 4%. This happened because in this 
research, preliminary test was done before to determine the best conditions for planting so that wheatgrass 
results could be obtained with the best quality as well. 

On TSS content, the extract from the twin-gear extractor gave lower results compared to the extract obtained 
from the slow-squeeze extractor. This result was the opposite of the pH and acidity value of each extract. 
However, it could also prove that there was a possibility that twin-gear extract result actually contained more 
nutrients other than slow-squeeze extract result because it is known there are some nutrients that are actually 
alkaline and do not contain much sugar.  

 
Table 2. Physicochemical characteristics of wheatgrass extract obtained from       

different extractor types 

Parameters 
Type of Extractor 

Twin-gear extractor 
(Greenpower Juicer) 

Slow-squeeze extractor 
(Hurom Juicer) 

TSS (%) 4.47 ± 0.75 4.97 ± 0.64 
pH 7.68 ± 0.37 7.66 ± 0.44 

Acidity (%) 0.60 ± 0.04 1.20 ± 0.00 
Lactobacillus (cfu/mL) (121 ± 34) × 102 (83 ± 14) × 102 

Values are expressed as means ± standard deviation (n=3) 

 

3. CONCLUSION 
Based on this study from the wheatgrass plantation indoor with different environment temperatures, 

extraction with different extractor types, it can be concluded as follow: 
1. The appropriate of environmental temperature for planting indoors to obtain good quality wheatgrass, 

especially for making wheatgrass extract or fermented beverage was by using normal temperatures (10∼20°C). 
At that temperature, wheatgrass grew faster with physicochemical content of wheatgrass which was also fairly 
good.  
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2. The best type of extractor based on the extraction performance and physicochemical properties of 
wheatgrass extracts was to use the twin-gear extractor type (Greenpower Juicer). 

3. Variation of extractor types in this study had an influence on the physicochemical properties of the 
fermented beverage product, especially for TSS and Lactobacillus content. The best extractor type used to 
make wheatgrass extract as an ingredient for making fermented beverage was twin-gear extractor. 
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