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, locally known as  is one of the indigenous tree 
species in the island of Leyte, Philippines that is neglected and underutilized. To 
maximize its utilization, the potential of the commodity for wine-making was 
explored using the Placket-Burman (PB) experiment, which was carried out to 
identify the most significant factors affecting the quality of the wine. There were 
seven variables (n=7) identified, namely; fermentation temperature, contact time, 
sugar level, dilution, microbial strain and two dummy variables with a total of eight 
runs. Results show that fermentation temperature, contact time, sugar level and 
microbial culture significantly affected the sensory quality of  wine. 
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(Lour.) Raeusch, locally known as  is a less known 
and an underutilized plant in the Philippines. Parvin et al (2011) reported that 

 contains an array of compounds such as terpenoids, alkaloids, flavonoids 
and tannins, lignans and flavanolignans, glucosides, coumarins, isocoumarins, 
xanthones, quinones, limonoids and phenazines that make it important in 
traditional medicine (Singh & Singh 2010). Furthermore, Kermasha et al (1987) 
reported that it also contains proteins, vitamin C, fructose, α, β glucose, sucrose, 
calcium, potassium, phosphorus, iron, and magnesium. With such beneficial 
components, utilization of can be maximized by developing a high-value 
product such as wine. Hence, this study was done, firstly, to assess the potential of 
the fruit for wine production, and secondly, to determine the effects of 
different factors or variables on the sensory quality of the resulting wine.  Results of 
the study may pave the way for the development of other high-value products from 
the fruit, and for the conservation of this important native Philippine species. 
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The preliminary study was done to screen variables that affect product 
formulation and processing of  wine using the Plackett-Burman design.  
Table 1 shows the variables assigned with high (+) and low (-) values, which were 
laid out in a design matrix presented in Table 2.  The wine was produced 
following the method of Dizon (2009) (as cited by Belina-Aldemita 2013), with slight 
modification depending on the factor and level indicated in the 8-run PB design 
matrix (Table 2). 

A sensory quality evaluation was conducted on eight wine sample treatments 
produced with sensory acceptability as response variables, by 32 Bachelor of 
Science in Food Technology students of the Visayas State University. The 9-point 
Hedonic Rating Scale was used. Results were decoded, and sensory acceptability 
was analyzed using the SAS software. The principal effects of each variable on the 
sensory acceptability were estimated as the difference between both averages of 
measurements made at the higher level and the lower level. The significance of 
each variable was determined.      

Independent Variables 
Range of Values 

                       Low (-)                                      High (+) 

     Fermentation temperature (ᵒC) 15 35 
     Skin & Seed Contact time - + 
     Sugar level (TSS) 15ᵒB 25ᵒB 
     Dilution 1:2 1:4 
     Microbial strain   
     Dummy 1 - + 
     Dummy 2 - + 

Runs 
Variables 

     V₁            V₂               V₃               V₄                V₅                V₆                  V₇        

1 + - - + - + + 
2 + + - - + - + 
3 + + + - - + - 
4 - + + + - - + 
5 + -      
6 - + - + + + - 
7 - - + - + + + 
8 - - - - - - - 
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As shown in Table 3, the independent variables, namely; fermentation 
temperature, contact time and sugar level, had significant negative effects on color 
acceptability. The color of wine produced at lower temperature (15˚C) was 
more preferred than those produced at higher temperature. The color of the wine 
was principally due to the anthocyanin content of the fruit as well as its derivatives 
formed during the vinification process (Busse-Valverde et al 2011, Mazza & Francis, 
1995 as cited by He et al 2012). These compounds are basically affected by 
temperature (Fennema 1996). According to Buglas (2011) and Ough (1992), 
temperature of fermentation has also a considerable effect on product color. This is 
because anthocyanin degradation is greater with an increase in temperature (Laleh 
et al 2006), which consequently affects product color and ultimately the 
respondents' perception of the product. This study clearly revealed that color 
acceptability was high at low temperatures. 
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Aside from temperature, fruit skin and seed contact time (time when the seeds 
and skin were in contact with the fermenting must) had a significant negative effect 
to all response variables except aroma . In a recent study of  acceptability  
Cimafranca (2017), it was found that tannins (146.80mg VE 100g )and    ⸱ -1

anthocyanins (306.69mg GCE·100g ) were high in , with the bulk of these -1

compounds present in the seeds and skin. Higher concentration of these 
compounds are extracted with longer contact time. When mixed into the wine must, 
these compounds significantly decreased the acceptability perception of color, 
taste, flavor, alcohol and general acceptability. This means that reducing contact 
time may increase acceptability ratings of the aforementioned variables.  

The pericarp or “skin” of the fruit primarily contributes to the appealing color of 
a fruit. The pericarp contains anthocyanins which impart color, as well as phenolics 
(Reynolds 2010).  Previous reports stated that skin contact to the must, increase 
the levels of phenolics, which impart color, as well as other physiological properties, 
and improved the sensory characteristics of white wine made from 
(Darias-Martin et al 2000, Gomez-Plaza et al 2001).  However, the results in 
wine showed otherwise.  Every unit increase in the time of contact of skin and seed 
in the must during fermentation resulted in decreased color acceptability by 0.752 
(Table 3), suggesting that skin and seed contact time should be lowered.  Extended 
skin contact can result to decrease in total anthocyanins and greater extraction of 
other phenolic compounds (Darias-Martin et al 2000, Sipiora & Granda 1998) 
resulting to undesirable browning of the product. In the study of Sims and Morris 
(19 ), wherein the commercial tannin incorporated into Red Muscadine (86

) wine did not affect color intensity of the product, but slightly increased 
browning. Also, non-enzymatic changes leading to browning involving polyphenols 
is another aspect that must be considered.   According to Matthew Mayer and Harel 
(1979), Parpia (1971) and Vamos-Vigyazo (1981) as cited by Cheng and Crisosto 
(1981), different aspects of food browning may be attributable to polyphenol   
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reaction. Tannin is an important polyphenol. Although tannin is responsible for the 
astringent character of wine, it also acts as color stabilizer. Hence, it is necessary to 
extract it together with the anthocyanin, but the fraction of tannin with respect to the 
content anthocyanins should also be taken into account since duration of contact 
time affects anthocyanin and tannin extraction. According to Kennedy and Peynot 
des Gachons (2003), the maximum amount of color that could be extracted was 
roughly 50% of what was available, and a balanced wine was achieved when only 
15% of tannin was extracted. Furthermore, they observed that tannin extracted 
slowly than anthocyanin. They found that anthocyanin diffused rapidly in wine 
during the early stage of fermentation, while an increase in tannin content was 
observed as fermentation progressed. Thus, increasing the contact time favors 
more extraction of tannin, compromising the balance between both compounds, 
resulting to unstable wine color.   

Skin and contact time has been reported to affect extraction of aroma 
compounds (Schmidtz & Noble 1983). This experiment revealed that duration of 
skin and contact time to the fermenting must had no significant effect on aroma 
acceptability. This is corroborated by the findings of Ribereau-Gayon et al (2006), 
that the effect of aroma on varietal wine is much less clear. Increased contact time 
of skin similar to aroma may contribute to increase astringency of the wine, which 
probably affects the taste acceptability of the product. This was observed by 
Aleixandre-Tudo et al (2015) in the production of South African Chenin Blanc White 
Wine.

Sugar content is one of the major contributing factors to the taste, flavor, 
alcohol and general acceptability of the wine. There was a positive  
response of the aforementioned dependent variables with increase in sugar level.  
The findings of Malundo et al (2001) and Rossiter et al (2000) is in agreement with 
this result in  These authors found that increasing sugar level also .
increases the flavor acceptability of kiwi and mango wine, respectively. However, in 
apple vermouth (Joshi & Sandhu 2000) and Hunter Valley Semillon wine (Blackman 
et al 2010), lower sugar concentration was most preferred. In terms of alcohol 
acceptability, Soufleros et al (2001) found that sugar level significantly influenced 
alcohol acceptability. This corroborates with the findings of this study that sugar 
level had a significantly positive effect (+1.200) on alcohol acceptability, which 
means the higher the sugar level (Table 3), the higher is the alcohol acceptability.  

The yeast strain used in the fermentation process 
enhanced the taste and flavor acceptability of the  wine.  King et al (2010) 
reported that the microbial inoculum used in the production of Sauvignon Blanc 
wine affected consumer acceptance, specifically on aroma or flavor attribute, and 
are thought of as driving the differences in consumer preferences. This could be 
due to the effect of the activity of these microorganisms in the chemical 
composition of the wine.  In the study of Eglinton et al (2000), wine fermented with 

 contained more succinic acid, glycerol, acetaldehyde and SO , and less2

of acetic acid, malic acid and ethyl acetate in comparison with wine made from 
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Volatile compound formation and concentration in 
mango wine was also reported by Reddy and Reddy (2009) to be dependent on the 

strain used.   

 fruit has a big potential for processing into a high-value product such as 
wine. Among the different independent factors that affect quality of the wine, the 
most significant and critical ones are fermentation temperature, contact time, 
sugar level and the kind of yeast strain used.    
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