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Abstract

Coffee pulp is a by-product of the coffee bean production process. It comprises many kinds of
organic compounds. This project focuses on exploring the fermentation process and properties of
wine made from cascara tea (coffee pulp tea), using different types and proportions of sugars,
specifically brown sugar and palm sugar. The study involves preparing cascara tea by boiling 10
grams of coffee pulp in 200 milliliters of water with 20 grams of sugar at 95°C for 10 minutes. A
starter culture is prepared by dissolving 0.2 grams of Saccharomyces cerevisiae EC-1118 Lalvin in 2
milliliters of sterilized distilled water at 25°C, allowing it to activate for 15-20 minutes. The prepared
inoculum is then mixed with the cascara tea, and fermentation is carried out at room temperature
(25°C) for 7 days. Samples are collected to analyze reducing sugars using the DNS method, ethanol
content using Gas Chromatography (GC), and phenolic compounds using the Folin-Ciocalteu
method. The results showed that wine fermented with palm sugar exhibited higher ethanol and
phenolic compound content than wine fermented with brown sugar. The maximum ethanol
concentration reached 7.70 (%v/v) in palm sugar wine compared to 5.54 (%v/v) in brown sugar
wine. Similarly, the highest phenolic compound content in palm sugar wine was 17.11 mg GAE/mL,
whereas brown sugar wine contained 13.67 mg GAE/mL. The reducing sugar concentration
decreased over the fermentation period, reflecting efficient sugar utilization by yeast. The findings
suggest that palm sugar promotes a faster and more efficient fermentation process than brown
sugar. This study enhances the understanding of cascara wine fermentation and highlights its
potential for commercial production, contributing to waste reduction in the coffee industry and
increasing the economic value of coffee byproducts.
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Methodology

Fermentation of Cascara Wine

Cascara Tea, Saccharomyces cerevisiae,
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Boiled 10 g of cascara (Lungdit, Chiang Rai) Added 20 g of brown/palm sugar, Pour 200 mL
in 200 mL of water. (95°C, 10 min) stired until dissolved, and Left to cool. into each bottle.
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Rehydrated 0.2 g of Saccharomyces cerevisiae
(EC-1118) in 2 mL of water for 15-20 min
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Loosely sealed and fermented
for 7 days (room temperature),
observing bubbles.
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Collected 5 mL samples on Filtered through Pasteurized at
days 0,1, 3,5,and 7 cheesecloth. 60°C for 30 sec.

added yeast 2 mL
per bottle.
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Cooled to 10-15°C Bottled and
for 1-2 days. sealed tightly.

Properties Analysis

Ethanol content

Gas Chromatography
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Mixed 500 pL sample
and 100 uL propanol
(internal standard).

Phenolic Compound Content

Folin-Ciocalteu Method

Reducing sugar content

DNS Method
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| Mixed 3 mL sample with
[ 2 mL DNS reagent.
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Prepared 10% Folin-Ciocalteu
reagent and 7.5% Na,CO3;

s ¥

— Mixed 2.0 mL sample with
; 5.0 mL Folin reagent and

left for 3 min.
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Injected into GC-FID system
with appropriate column.

Boiled at 100°C for 5 min, and
left at room temperature.
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) Added 2.0 mL
Na>COs3, incubate in
the dark for 30 min.
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Compared ethanol peak area
to internal standard using
a calibration curve.
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Measured at 540 nm
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Measured at /65 nm
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Introduction

Figure 1: Cascara Figure 2: Coffee Cherry

Cascara is the peel and pulp of coffee cherries left over after the separation of the beans.
Traditionally, this byproduct was discarded in the coffee production process, but it has gained
increasing attention as a component in fermented beverages such as cascara wine or cascara
kombucha. Known for its low caffeine content, high antioxidant levels, and natural sweet flavor
resembling dried fruits, honey, and spices, cascara’s popularity has grown due to the expansion of
the specialty coffee market, health-conscious trends, and a sustainability focus aimed at reducing
waste in coffee production.

Objectives

e To produce cascara wine by batch fermentation

e To compare the fermentation of cascara wine using different carbon sources
(brown sugar and palm sugar)

e To investigate some properties of cascara wine

Results & Dlscussmn

‘ Brosuar il i Brown sugar
- PR ey w0 e sweeter taste, lower acidity, milder alcoholic aroma,
D R e B moderate bitterness, and a reddish-brown color
Palm sugar
e less sweet but more acidic profile, a stronger alcoholic
aroma, moderate bitterness, a darker brown color, and
a higher level of bubble formation.

Figure 3: Fermentation of cascara wine (brown and palm sugar)

Comparisons between Reducing Sugar and Alcohol Content
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Figure 4: Comparisons between reducing sugar and
alcohol content in cascara wine with brown sugar

Figure 5: Comparisons between reducing sugar and
alcohol content in cascara wine with palm sugar

Phenolic Compound Content
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Figure 6: Phenolic compound content and fermentation
time in cascara wine with brown sugar

Conclusion

Reducing Sugar
e Both types of cascara wine showed an increase in reducing sugar on day 1, followed by a
decrease by day 7. However, the initial reducing sugar content in cascara wine with brown
sugar was lower than in cascara wine with palm sugar.
Phenolic Compounds
e The cascara wine with brown sugar showed an initial increase in phenolic compounds, followed
by a slight decrease by day 7, whereas the cascara wine with palm sugar continuously
increased throughout fermentation.
Alcohol Content
e Alcohol content increased steadily in both cascara wines, with palm sugar reaching 7.70 (%Vv/v)
by day 7, compared to 5.54 (%v/v) in the cascara wine with brown sugar.
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Figure 7: Phenolic compound content and fermentation
time in cascara wine with palm sugar




