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Abstract 

Porang tubers (Amorphophallus sp.) are a food commodity rich in glucomannan but also contain 

antinutritional compounds such as calcium oxalate. This study aimed to determine the effect of adding 

Saccharomyces cerevisiae yeast on improving the quality of porang flour and its ability to reduce calcium 

oxalate content. The research method used was fermentation with the addition of various concentrations of 

S. cerevisiae. The treatments applied were soaking with 10% S. cerevisiae, 20% S. cerevisiae, and a control 

treatment without yeast (0%). Parameters observed during the fermentation process included pH, total 

acidity, and total population in the porang soaking water. Meanwhile, yield, calcium oxalate, glucomannan, 

starch, moisture, ash, and color were analyzed to assess porang flour quality. The results showed that pH 

decreased and total acidity increased with the length of fermentation up to 72 hours. Yeast increased at 10% 

and 20% S. cerevisiae concentrations until 48 hours and decreased at 72 hours, whereas in the control 

treatment, population of yeast decreased up to 48 hours and increased at 72 hours. The study indicated that 

fermentation with S. cerevisiae effectively reduced calcium oxalate content and improved porang flour 

quality. The lowest calcium oxalate content was found in the 10% S. cerevisiae treatment, while the highest 

glucomannan content was observed in the 20% treatment. Porang flour treated with 20% S. cerevisiae 

showed lower moisture and ash content, while flour from the 10% treatment had higher starch content and 

a brighter color. Based on various test parameters, the porang flour produced in this study complied good 

quality standards. 
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INTRODUCTION 

Porang is one of the plant species in Indonesia capable of growing in tropical and 

subtropical soil conditions. Porang belongs to the genus Amorphophallus and is classified 

under the Araceae (Sari, 2015). The production of porang does not require advanced 

technology. Porang cultivation carried out simple land preparation is sufficient for 

seedling development, planting, plant maintenance, and tuber harvesting (Alevalia & 

Arvianti, 2023). Porang can grow in various soil conditions, requires sunlight exposure 

while also being iyaable to thrive under the shade of teak, mahogany, sono, and durian 

trees (Hamdhan, 2021). Beneficial nutrients found in porang flour is glucomannan. 

Porang contains up to 65% glucomannan (Arifin, 2001). According to Hidayah et al. 

(2018), porang tubers have been widely utilized as a carbohydrate source and can serve 

as an alternative food ingredient due to their macronutrient content and potential as 

industrial raw material. Glucomannan can function as a gelling agent, stabilizer, 

thickener, and effective water absorber and it also provides health benefits such as 

reducing the risk of cancer, lowering body weight, and decreasing levels of harmful 

cholesterol (Hidayah, 2016). 

One of the challenges in utilizing porang is the presence of antinutritional compounds, 

particularly calcium oxalate. The maximum standard for calcium oxalate content in 

porang chips is 50 mg/100 g (BSN, SNI 7939:2020). According to Febrianti and Wardani 

(2022), the calcium oxalate content in untreated porang tubers without soaking was 

2.77%. The high calcium oxalate content in porang tubers contributes to an itchy 
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sensation when consumed. Several methods can be applied to reduce calcium oxalate 

levels, including soaking in acidic solutions. Based on the study by Wardani and 

Handrianto (2019), soaking porang flour in a 20% vinegar (acetic acid) solution reduced 

oxalate content by 90.27%. Calcium oxalate can also be reduced through fermentation 

methods. Certain bacteria are capable of producing organic acids, and some yeasts 

generate ethanol, which can subsequently be converted into acetic acid as the final 

product 

The economic value of porang tubers can be increased by processing them into flour. 

According to the Indonesian National Standard (SNI), quality of porang flour was 

determined by its contents of calcium oxalate, glucomannan, protein, carbohydrates, fat, 

moisture, and ash. Fermentation method using the yeast S. cerevisiae has the potential to 

improve the quality of porang flour. An additional advantage of processing porang tubers 

through fermentation is the potential reduction in production costs, making the process 

more efficient. Reducing calcium oxalate levels in porang tubers is essential to minimize 

the antinutritional compounds present in the plant. The reduction of oxalate content 

through a maceration method using ethanol as a solvent has been shown to optimize 

glucomannan levels while decreasing calcium oxalate content (Faridah & Widjanarko, 

2013). Research involving various concentrations of S. cerevisiae starter cultures in 

fermentation processes has not yet been conducted. This study is expected to reduce 

antinutritional compounds, particularly calcium oxalate, through the production of 

ethanol as the final fermentation product of S. cerevisiae. 

 

METHODS 

Preparation of starter 

Saccharomyces cerevisiae was cultivated in potato dextrose broth (PDB) medium 

aseptically in a laminar air flow cabinet and incubated for 72 h at 30°C. After incubation, 

S. cerevisiae cells were centrifuged at 4,000 rpm for 15 min. The yeast pellet was 

separated from the supernatant and resuspended in sterile distilled water. The cell 

concentration was adjusted with distilled water until a turbidity equivalent to the 0.5 

McFarland standard was obtained. 

 

Preparation of fermented porang flour 

Porang tubers were peeled and sliced into chips. The chips were then placed into 

containers at a weight of 500 g and soaked in 1 L of Saccharomyces cerevisiae starter at 

10% and 20% consisted, with a control treatment without starter, for 72 h. Each treatment 

was conducted in triplicate. After fermentation, the porang chips were drained and dried 

using a food dehydrator at 60°C for 24 h. The dried, fermented chips were subsequently 

ground using a blender and sieved through a 100 mesh to obtain fermented porang flour. 

 

pH and total acidity 

The pH was determined using a pH meter over a 72-hour soaking period. Total acidity 

during fermentation was analyzed using an acid–base titration method following the 

procedure described by Wulandari (2018). 

 

Total microorganism 

Yeast population was determined using the total plate count (TPC) method at 24-hour 

intervals for up to 72 hours during fermentation. Samples were collected from the 
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fermentation soaking water. The analysis was performed using the spread plate method 

on potato dextrose agar (PDA). 100 µL of porang fermentation water from serial dilutions 

ranging from 10⁻¹ to 10⁻⁶ was plated and incubated at 37 °C for 72 hours. Yeast colonies 

were enumerated using a colony counter after incubation, and the results were recorded 

and documented. 

 

Yield 

The yield of fermented porang flour was calculated by dividing the dry weight of the 

produced flour by the weight of the fresh porang tubers prior to peeling, and the result 

was expressed as a percentage (%) 

 

Ca-Oksalat  

Calcium oxalate content was determined using permanganometric titration. 1000 mg 

sample of fermented porang flour was dissolved in 190 mL of distilled water with 10 mL 

of 6 M HCl, heated at 100 °C for 60 minutes, diluted with 250 mL of distilled water, and 

filtered. The analysis, 50 mL of the filtrate was mixed with 10 mL of 4 M H₂SO₄, heated 

to 70 °C, and titrated with 0.05 M potassium permanganate until a pink endpoint was 

reached (Widjanarko & Megawati, 2015). 

 

Glucomanan content 

Glucomannan content was determined by measuring the absorbance of 0.8 mL each of 

glucomannan extract, glucomannan hydrolysate, and distilled water (blank) in 10 mL 

volumetric flasks. Then, 0.6 mL of 3,5-dinitrosalicylic acid (DNS) was added, and the 

mixtures were incubated in a water bath for 5 minutes, cooled to room temperature, and 

diluted to 10 mL with distilled water. Absorbance was measured at 540 nm, and glucose 

content was calculated using the linear regression equation of the glucose standard curve 

(Chua, 2011). 

 

Starch content 

Starch content in fermented porang flour was determined using the Luff–Schoorl 

method. For analysis, 25 mL of filtrate from the sample preparation was mixed with 25 

mL of Luff–Schoorl solution. Then, 15 mL of 20% KI solution and 25 mL of 25% H₂SO₄ 

were added. The mixture was capped and kept in the dark for 30 minutes. The liberated 

iodine was titrated with 0.1 N Na₂S₂O₃ solution using 2–3 mL of starch indicator. 

 

Moisture and ash content 

Moisture and ash content were determined using gravimetric methods. Moisture 

content was analyzed by drying, based on sample weight measurement. Samples were 

heated in an oven at 105°C for 3 hours until a constant weight was achieved. Ash content 

was determined by ashing in a furnace at 600°C for 30–60 minutes, followed by cooling 

in a desiccator and weighing until a constant weight (W2) was obtained (Handayani et 

al., 2020). 

 

Color analysis 

Color analysis was performed following McLellan et al. (1994) using a CR-300 

Minolta chromameter. The chromameter provided Hunter L values. Flour color was 

analyzed based on the L* value, which ranged from 0 (black) to 100 (white). 
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RESULTS AND DISCUSSION 

The pH, total acidity, and total yeast population of the fermentation water from porang 

tuber chips are presented in Table 1. Fermentation was conducted anaerobically using 

Saccharomyces cerevisiae at concentrations of 10%, 20%, and without yeast addition 

(0%). 

 

Table 1. pH, total acidity, and total microorganisms of fermented porang flour 

pH  0 h 24 h 48 h 72 h 

S. cerevisiae 0% 5,44±0,12b 5,38±0,23 5,26±0,19 5,07±0,02b 

S. cerevisiae 10% 6,01±0,10a 5,45±0,05 5,30±0,10 5,37±0,04a 

S. cerevisiae 20% 5,87±0,08a 5,31±0,03 5,29±0,03 5,15±0,09b 

Total Acidity(%)  0 h 24 h 48 h 72 h 

S. cerevisiae 0% 0,21±0,05 0,75±0,10a 1,23±0,31 1,86±0,18a 

S. cerevisiae 10% 0,09±0,00 0,48±0,10b 0,84±0,13 0,87±0,22b 

S. cerevisiae 20% 0,12±0,12 0,75±0,05a 0,99±0,18 1,62±0,64ab 

TPC (log CFU/mL) 0 h 24 h 48 h 72 h 

S. cerevisiae 0% 3,73±0,25 3,53±0,15b 3,46±0,09b 3,50±0,33 

S. cerevisiae 10% 3,53±0,35 3,70±0,06b 4,06±0,11a 3,53±0,06 

S. cerevisiae 20% 3,83±0,31 3,93±0,05a 4,16±0,14a 3,90±0,07 
Noted: Means followed by the same letter within a column are not significantly different, whereas 

means followed by different letters indicate significant differences. Values not followed by letters 

indicate no significant effect of treatment. 

 

A significantly lower pH was observed in the 0% S. cerevisiae treatment during 

fermentation compared with the other treatments, as indicated by Duncan’s multiple 

range test (p < 0,05). Prolonged fermentation resulted in a further decrease in the pH of 

porang fermentation water, which is attributed to increased organic acid production 

(Ramadhan et al., 2012). A decrease in pH during fermentation could be caused by the 

degradation of glucose into organic acids such as lactic acid and acetic acid by certain 

microorganisms such as lactic acid bacteria (Helmi & Karsiningsih, 2024). 

The pH values observed in this study were correlated with alcohol production by 

Saccharomyces cerevisiae. During fermentation, the 10% inoculum treatment 

consistently exhibited higher pH values than the 20% treatment. This observation is 

consistent with previous findings reporting higher ethanol production at lower inoculum 

levels (Wardani and Pertiwi, 2013). In contrast, the persistently lower pH observed in the 

20% treatment may be attributed to the accumulation of toxic metabolic by-products 

associated with excessive inoculum density. Such conditions can limit yeast growth and 

metabolic activity by restricting nutrient availability and cell interactions (Mukhtar et al., 

2010). The pH variations across treatments indicate active yeast metabolism during 

fermentation. 

Total titratable acidity (TTA) at 0 and 48 h did not differ significantly among 

treatments, whereas significant differences were observed at 24 and 72 h (Table 1). The 

highest TTA value (1.86%) was recorded in the control treatment (0% Saccharomyces 

cerevisiae) after 72 h of fermentation. This increase may be attributed to the growth of 

organic acid–producing microorganisms other than yeast in the control treatment. Higher 

TTA values have been associated with the dominance of acid-producing microorganisms, 

particularly lactic acid bacteria (Röling, 1994; Pangestika et al., 2021). In addition, 
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fermentation time significantly influenced acidity, with longer fermentation periods 

resulting in increased total acid production (Firdaus, 2019). 

The 10% concentration treatment showed lower total titratable acidity (TTA) 

compared to the 0% and 20% treatments throughout the fermentation process. This may 

be due to the fact that one of the end products of fermentation by Saccharomyces 

cerevisiae yeast is alcohol. According to Helmi et al. (2024), S. cerevisiae utilizes simple 

sugars and converts them into alcohol. Total acidity in the 20% treatment tended to 

increase daily during porang fermentation. Fermentation duration at 10% and 20% 

concentrations produced by-products such as alcohol and CO₂, which contributed to the 

increasing TTA.  

The ethanol generated during porang fermentation can be converted by acetic acid 

bacteria into acetic acid, thereby increasing total acidity (Helmi & Karsiningsih, 2024). 

Ethanol concentration during porang fermentation peaked at 813.85 ppm at 48 hours, then 

decreased to 253.76 ppm at 72 hours (Helmi et al., 2024). This indicates that between 48 

and 72 hours, acetic acid bacteria metabolized ethanol into acetic acid. According to 

Chapp et al. (2024), acetic acid is a short-chain bioactive fatty acid produced in large 

quantities from ethanol metabolism. 

The population of S. cerevisiae at 0 and 72 hours showed no significant differences 

among treatments. In contrast, at 24 and 48 hours, significant differences were observed, 

as shown in Table 1. Duncan’s test indicated that the S. cerevisiae population at 24 hours 

in the 0% and 10% treatments differed from the 20% yeast concentration (Table 1). 

Fermentation naturally occurred, allowing yeast growth even in the 0% treatment. 

According to Helmi et al. (2024), naturally occurring yeast during porang fermentation 

was dominated by the genus Candida at 0 and 24 hours, and by Cyberlindnera at 48 and 

72 hours.  

Yeast populations tended to decrease by 72 hours, which is related to the rapid growth 

phase of S. cerevisiae. Yeast cells consumed large amounts of sugar from 0 to 24 hours. 

After 24 hours, cell growth slowed as the number of cells increased until 48 hours and 

sugar consumption decreased by 72 hours (Buckee & Hagritt, 1978). Baronil et al. (2018) 

reported that the logarithmic phase is characterized by an increase in cell number and 

biomass, resulting in ethanol production as a primary metabolite. Ethanol is thus one of 

the main products generated during the exponential growth phase (Sari et al., 2008). The 

decline in yeast cell numbers at 72 hours is likely due to limited metabolic activity. 

In the 10% and 20% yeast treatments, total cells increased continuously until 48 hours, 

followed by a decline at 72 hours. The decrease in total cells at 72 hours indicates entry 

into the death phase, likely due to the accumulation of toxic fermentation by-products, 

including alcohol and carbon dioxide. CO₂ produced during fermentation can inhibit S. 

cerevisiae growth (Azizah et al., 2012). The accumulation of ethanol during fermentation 

contributes to the inhibition of fungal growth (Pérez-Gallardo et al., 2013; Rodrigues et 

al., 2015; Varize et al., 2022). Anaerobic fermentation by S. cerevisiae beyond 72 hours 

is no longer effective, as the yeast has entered the death phase (Wahono et al., 2011). 

Yeast enzymatic activity increased during the first 48 hours of fermentation, reaching a 

high level that indicates fermentation can be terminated (Helmi et al., 2024). 

 

Quality of porang flour 

The quality of porang flour was evaluated based on yield, calcium oxalate content, 

glucomannan content, starch content, moisture content, ash content, and color, as these 

parameters reflect the characteristics of porang tubers fermented. 
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Table 2. The results of the analysis on porang flour included yield, calcium oxalate content, 

glucomannan content, and starch content. 

Sample Yield  Ca-Oksalat  Glukomanan  Starch content 

S. cerevisiae 0% 4,85±0,17ab 7,35±0,54a 39,79±14,75 52,97c 

S. cerevisiae 10% 4,98±0,24a 4,65±0,23c 40,72±9,74 60,24a 

S. cerevisiae 20% 4,18±0,46b 5,40±0,49b 48,51±2,79 54,37b 
Noted: Means followed by the same letter within a treatment column are not significantly different, whereas 

means followed by different letters indicate significant differences. 

 

Porang flour showed the highest yield at the 10% S. cerevisiae treatment, whereas the 

lowest yield was observed at the 20% treatment (Table 2). The yield from the 0% 

treatment was lower than that of the 10% treatment, which may be attributed to the growth 

of diverse indigenous microorganisms that enhanced sugar degradation in porang tuber 

chips. The activity of these microorganisms was evidenced by a decrease in pH and an 

increase in total titratable acidity (TTA), indicating intensive degradation processes, 

despite the total plate count (TPC) being lower than those observed in the 10% and 20% 

treatments. According to Edam (2017), lactic acid bacteria in starchy foods are able to 

produce enzymes such as amylase and amyloglucosidase, which hydrolyze starch into 

glucose as a primary energy source. In addition, studies on modified cassava flour (mocaf) 

fermentation have demonstrated that prolonged fermentation duration tends to reduce 

yield (Wulandari et al., 2021) 

The 10% S. cerevisiae treatment was identified as optimal, yielding 4.98% flour. This 

high yield was influenced by tuber carbohydrate content, yeast utilization efficiency, and 

effective fermentation conditions. In contrast, the 20% yeast concentration resulted in the 

lowest yield (4.18%), which can be attributed to intensified amylolytic activity, 

promoting starch depolymerization into soluble sugars and ultimately reducing flour 

recovery. Fungi, especially yeasts, are capable of producing amylase and ethanol during 

fermentation (Riesute et al., 2021). Amylase catalyzes the hydrolysis of starch into 

simpler soluble sugars, such as glucose, which can dissolve into the fermentation medium 

(Bhattacharjee et al., 2019; Parapouli et al., 2020; Chávez-Camarillo et al., 2022). 

The calcium oxalate content based on Duncan’s test showed significant differences 

among treatments, as presented in Table 2. The highest calcium oxalate content was 

observed in the 0% treatment, with a value of 7.35 mg/100 g. This indicates that calcium 

oxalate degradation was primarily caused by organic acids produced by lactic acid 

bacteria rather than by yeast. The mechanism of calcium oxalate reduction during 

fermentation involves hydrolysis by oxalate-degrading enzymes present in lactic acid 

bacteria (Ferdian et al., 2021). Treatments with 10% and 20% Saccharomyces cerevisiae 

resulted in lower calcium oxalate content compared to the 0% treatment after 72 hours of 

fermentation. S. cerevisiae fermentation appears capable of solubilizing calcium oxalate 

crystals in porang tubers via metabolites such as ethanol and acetic acid. According to 

Kurniawati and Widjanarko (2010), longer ethanol exposure during stepwise washing 

decreases calcium oxalate levels in porang flour. 

A lower calcium oxalate content was observed in the 10% treatment compared with 

the 20% treatment, with values of 4.65 and 5.40 mg/100 g for the 10% and 20% 

treatments, respectively (Table 2). This difference may be attributed to the higher ethanol 

concentration in the 20% treatment, which inhibited the metabolic activity of 
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Saccharomyces cerevisiae. Consequently, glycolytic activity was disrupted, likely due to 

reduced carbon source utilization. According to Fiedurek et al. (2011), high ethanol 

concentrations (11%) can inhibit S. cerevisiae metabolism. 

The highest glucomannan content was observed in the 20% treatment, reaching 

48.51%, while the lowest was found in the 0% treatment at 39.79%. According to the 

Indonesian National Standard (SNI 7929:2020), glucomannan quality is classified into 

Grade I (>35%), Grade II (25–<35%), and Grade III (15–<25%). all samples in this study 

were classified as Grade I, with glucomannan content above 35%. Glucomannan, the 

major constituent of porang flour, is commonly used as an indicator of its quality. The 

20% treatment showed the highest glucomannan content. However, differences among 

treatments were not statistically significant (Duncan’s test in table 2). washing porang 

chips with 60% ethanol as a solvent resulted in a higher glucomannan content of 64.22% 

(Saputro et al. 2014). 

The 10% treatment exhibited the highest starch content (60.24%), while the lowest 

was observed in the 0% treatment (52.97%) (Table 2). This may be due to the growth of 

endogenous amylolytic microbes during fermentation. Helmi et al. (2024) reported that 

porang fermentation is dominated by several yeast species, including Candida, which 

predominates during the 24 h and is capable of starch degradation (Pratama et al., 2021). 

At 10%, starch content was lower than at 20%, showing a negative correlation with both 

glucomannan content and yield (Table 2). This may be due to the lower total phenolic 

content (TPC) in the 10% treatment, resulting in less starch degradation. During 

fermentation, intracellular breakdown releases insoluble components such as starch, fats, 

and proteins, which are then hydrolyzed by microbial enzymes (Widhiastiti et al., 2022). 

Aryanti and Abidin (2015), as cited in Pasaribu et al. (2019), reported that extraction leads 

to losses of minerals, starch, fiber, and simple sugars. In both the 10% and 20% 

treatments, yeast degraded starch, producing ethanol through amylase activity. Starch 

serves as the primary carbon source for ethanol production in yeast fermentation (Riesute 

et al., 2021). 

 

Table 3. Analysis of moisture, ash, and whiteness of porang flour. 

Sample Moisture content Ash content Lightness 

S. cerevisiae 0% 8.16±1.75a 7.55±1.69a 79.32b 

S. cerevisiae 10% 6.75±1.08ab 4.22±0.49b 80.59a 

S. cerevisiae 20% 5.41±0.66b 2.71±1.88c 77.87c 
Noted: Values in the same column with the same letter are not significantly different; different 

letters indicate significant differences 

 

The moisture content based on Duncan’s test showed significant differences among 

treatments. The lowest moisture content was observed at the 20% concentration (5.41%), 

while the highest was found at the 0% concentration (8.16%) (Table 3). Low moisture 

content in flour can inhibit the growth of fungi and bacteria, thereby extending shelf life. 

According to Dwiyono et al. (2014), low moisture content reduces bacterial activity and 

enzymatic reactions, which contributes to improved material stability. During 

fermentation, water diffusion into the material remained relatively constant because the 

soaking water volume was maintained throughout the fermentation process (Mardani et 

al., 2013). This condition contributed to the maintenance of relatively stable moisture 

content throughout the fermentation process. 
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The results of Duncan’s test on ash content showed significant differences among 

treatments. The ash content at the 0% treatment was 7.55% (Table 3), which did not 

comply with the applicable quality standard. The high ash content observed in this 

treatment indicates a high mineral content in porang flour. High mineral content, 

particularly calcium, may affect the digestive process, as food materials with elevated 

mineral levels are more difficult to digest. According to Ambarsari et al. (2009), a high 

ash content in food products reflects a high mineral concentration. At the 10% treatment, 

the ash content decreased to 4.22% (Table 3), complying with the quality standard for 

Category II. The 20% treatment was the most effective, producing the lowest ash content 

of 2.71% (Table 3), which complied with the Category I quality standard (<4%). The 

reduction in ash content is consistent with Kartika et al. (2021), who reported that lower 

ash content is directly associated with decreased mineral levels during soybean 

fermentation. Ethanol produced during fermentation by Saccharomyces cerevisiae is 

presumed to dissolve inorganic compounds such as calcium oxalate and other mineral 

components. This finding is in accordance with Wardani and Hardianto (2019), who 

reported that ethanol can dissolve calcium oxalate and other inorganic mineral 

compounds present in porang flour. 

The lightness (L) of porang flour was analyzed based on vertical coordinates, where 

0 represents black and 100 represents white (Zarubica et al., 2005). After 72 hours of 

fermentation, the highest lightness value was observed in the 10% yeast concentration 

treatment at 80.59%, whereas the 20% treatment showed the lowest value at 77% (Table 

13). This difference may be influenced by the starch content in porang flour. Fermentation 

combined with soaking affects pigment degradation in food materials (Chavez, 2006). 

Soaking induces pigment degradation, which is presumed to remove some color 

compounds. As fermentation progresses, additional pigments are lost, resulting in a 

whiter appearance (Aisah et al., 2021). 

 

CONCLUSIONS 

Fermentation using Saccharomyces cerevisiae as a starter was effective in reducing 

calcium oxalate content in porang flour. The lowest calcium oxalate level was observed 

in the 10% yeast treatment, measuring 4.65 mg/100 g. The glucomannan content of 

porang flour was enhanced by fermentation with Saccharomyces cerevisiae, which 

produces ethanol as its main metabolite, reaching the highest level of 48.51% in the 20% 

yeast concentration treatment. The best quality of porang flour for the 10% yeast 

concentration treatment was observed in terms of yield (4.98%), starch content (60.24%), 

and color (lightness, 80.59%), whereas the optimal moisture and ash contents were 

obtained in the 20% treatment, with values of 5.41% and 2.71%, respectively. The quality 

of porang flour complied with the Indonesian National Standard (SNI No. 7939:2013), 

indicating that it is a high-quality product. 
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