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Effects of Sucrose Sources on Fermentation Kinetics of Sweet Orange Wine
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Abstract: Sweet orange is one of a major fruit produced in a northern part of Thailand. The fruits contain high
vitamin C content (50 mg/100 g orange fruit). However, their small shape covered with thin and dark skin are
unappealing. Subsequently that leads to low market price. The main objective of this research is to create a
value - added product, an orange wine. The effect of three sucrose sources (cane sugar, refined sugar and
coconut sugar) on fermentation kinetics and qualities of sweet orange wine was investigated. The wine
fermentation kinetics were determined from concentrations of yeast cell, reducing sugar and alcohol content.
The optimal yeast cell growth and alcohol production was obtained from refined sugar. Nevertheless, the
sensory evaluation suggested that orange wine with coconut sugar tasted better than cane sugar and refined
sugar with the evaluation score of 14.5, 12.0 and 11.8, respectively. The chemical qualities (aldehyde and
alcohol contents) of all wines were well within standard according to TISI 2089 - 2544. In conclusion, coconut

sugar was the best sucrose sources for the sweet orange wine product.
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(1) Specific growth rate (u)
Where; x = Cell concentration (g/L)

t  =Time (hr)

W = Specific growth rate (cell/mL.hr)
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Inxt = p,+1Inx,

t = 0693

(2) Doubling time (t,) T 2)

(3) Growth yield coefficient (Y,) Y, s = % (3)
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Figure 1. Kinetic curve of orange wine fermentation using various sucrose types
A. Cane sugar, B. Coconut sugar, C. Refined sugar
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Table 1. Parameters of kinetic fermentation of sweet orange wine products using different sources of sugar

Kinetic and yield parameters Units Cane sugar Coconut sugar Refined sugar
Specific growth rate () h' 0.2382+0.02° 0.5928 +0.04° 0.9114+0.01°
Doubling time (t,) h 2.9096+0.12° 1.1690 +0.15" 0.7604 +0.09°
Growth yield coefficient (Y,) ag/g 0.5394+0.07° 3.6123+0.10° 3.4234+0.05°
Product yield coefficient (Y ) a/g 0.3617+0.01° 2.3848 £0.05° 2.4492 +0.03°

Data are expressed as mean + standard deviation, n = 3; Mean values with the same lowercase superscript letter of different

sucrose types are not significantly different (P > 0.05)
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Figure 2. Sweet orange wine products using various sources of sugar
A. Cane sugar, B. Coconut sugar, C. Refined sugar

Table 2. Sensory analysis of sweet orange wine products using different sources of sugar

Data are expressed as mean + standard deviation, n = 30; Mean values with the same lowercase superscript letter of the

same sucrose types are not significantly different (P > 0.05)

Appearance: 0 = Objectionable, 1 = Poor, 2 = Good, 3 = Excellent

Sucrose sources

Wine evaluation chart

Total score

Appearance  Aroma/Bouquet Aftertaste Overall impression  Taste / Texture (20 scores)
(3 scores) (6 scores) (3 scores) (2 scores) (6 scores)
Cane sugar 16+0935° 41+1668° 15+0973° 07+0739° 41+1446° 120+3991°
Coconutsugar  23+0.836° 411436 22+0.746° 1.2+0.592° 48+1.165° 145+2933°
Refined sugar ~ 20+0.850° 36+1633" 15+0937° 07+0691° 40+1438° 11.8+3.623"

Aroma/Bouquet: 0 = Objectionable, 1 = Poor, 2 = Deficient, 3 = Acceptable, 4 = Good, 5 = Excellent, 6 = Extradiordinary

Aftertaste: 0 = Objectionable, 1 = Poor, 2 = Good, 3 = Excellent

Overall impression: 0 = Poor, 1 = Good, 2 = Excellent

Taste/Texture: 0 = Objectionable, 1 = Poor, 2 = Deficient, 3 = Acceptable, 4 = Good, 5 = Excellent, 6 = Extradiordinary
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Figure 3. Sensory analysis of sweet orange wine products using 3 sucrose sources
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Table 3. Aldehyde and alcohol contents of sweet orange wine using different sucrose sources

Sucrose sources

Aldehyde (mg /L)

Alcohol (% v/ v)

Cane sugar 52.27 £ 0.052° 9.3+£0.101°
Coconut sugar 82.68 + 0.087° 89+0.111°
Refined sugar 67.61+0.102° 9.9 +0.098

Data are expressed as mean * standard deviation, n = 3; Mean values with the same lowercase superscript letter of different

sucrose types are not significantly different (P > 0.05)
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