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Abstract

The quality of smallholder coffee could be improved by wet process method.
Natural fermentation method (removing mucilage by fermentation) produced good quality
of coffee bean, but it need long time process (24-36 hours). Removing mucilage by
chemical could be reduced processing time. The aim of this research was to obtain the wet
process method which easy, safe and applicable on smallholder coffee. This research had 4
(four) treatments of coffee bean wet process, they were soaking in 1% sodium bicarbonates
solution for 1.5 hours, soaking in 0.3% lime solution for 0.5 hour, without fermentation
and natural fermentation. The parameters observed were lightness of dry parchment coffee
and coffee bean, moisture and ash content of coffee bean, cup pH, cup quality. The best of
wet coffee processing yielded by natural fermentation and followed by soaking in 1%
sodium bicarbonates solution for 1.5 hours. Nevertheless the preference score and the most
of cup quality score yielded by soaking in 1% sodium bicarbonates solution for 1.5 hours
better than natural fermentation. Soaking in 1% sodium bicarbonates solution for 1.5 hours
as wet process method which easy, safe and applicable on smallholder coffee.
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Introduction

A most of Indonesian coffee as smallholder coffee (about 95.9%). Generally the
smallholder coffee produced by dry process and without selectively of ripe fruit, so the
quality of smallholder coffee is low, bad appearance, low flavor, sometimes contaminated
by Ochratoxin A (0TA). The OTA content 0.1- 5 pg/kg coffee bean [2, pp 673-675] [9].
This is as reason that the export value of Indonesian coffee is low and Indonesia just on
fourth position in the world as producer and exporter of coffee. Indonesian on 2010,
production coffee was 684,046 tons (78.3% as robusta coffee) and export volume was
494,664 tons [1] [3].

The solution of this problem can be conducted by wet process method. On wet
process only choose of ripe fruits with good quality. The green or coffee bean produced by
wet process had higher aromatic oil, smooth, mellow, fine aromatic and acidity [13]. The
variations of wet process method for example are without fermentation, removing
mucilage by fermentation and by chemical. The compositions of mucilage consist of 85%
moisture and 15% solid, while the content of solid consist of 80% pectinic acid and 20%

sugars. The mucilage must be removed because it had viscous and sticky properties, inhibit
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of drying process and yield of low quality of coffee bean [10]. Natural fermentation
method (removing mucilage by fermentation) produced good quality of coffee bean, but it
need long time process (24-36 hours). Removing mucilage by chemical could be reduced
of processing time. Removing mucilage by fast process could be yielded of coffee which
while clean, bland taste, little loss body and coffee produced more than by natural
fermentation. Removing mucilage by soaking in organic acids solution (citric, malic,
lactic, phosphoric and ascorbic acids 0.0001 and 0.001 M for 12 hours had good body, fair
acidity and slight bitter/medicinal taste [12, pp 32-38]. The coffee processing by soaking in
sodium bicarbonates or lime solutions on small buckets plastics could be reduced of
processing time, easier to handling and easier to control of process condition, and could be
conducted by smallholder coffee [5]. Soaking in 1-2% sodium bicarbonates solution for
1.5 hours and in lime solution 0.3% for 0.5-1 hour [8]. Sodium bicarbonates can be
softening of mucilage (by hydrolysis of pectin). Calcium from lime can be yielded rigid
gel, so easier to remove of mucilage [7]. It is need of research to obtain of wet process

method which easy, safe and applicable on smallholder coffee.

Materials and Methods

Robusta coffee fruit were obtained from Indonesian Coffee and Cocoa Research
Institute (Jember, Indonesian) used for this experiments. Full ripe and good quality of
fruits pulped by pulper, and washed. The wet parchment beans as materials for
experiments. Four different wet process methods namely: 1) soaking in 2 liters of 1%
sodium bicarbonates solution for 1.5 hours (S); 2) soaking in 2 liters of 3% lime solution
for 0.5 hour (L); 3) without fermentation (WF); and 4) natural fermentation for 24 hours
(NF). The wet parchment beans on small plastics bucket (5 kg/bucket), and three times
repeatedly. The bean washed by manual washing and sun drying about 5 days. Dry
parchment bean hulled by mechanical huller, cleaned to produce of coffee bean and
packed. The experiments flow chart is presented in figure 1.

The parameter observed were lightness of dry parchment coffee and coffee bean
(by color reader), moisture content of coffee beans (by thermo gravimeter method,
Indonesian National Standard) [11], ash content of coffee bean (by direct method,
Indonesian National Standard) [11], cup pH (by pH meter), cup quality (by professional
coffee tasters of Indonesian Coffee and Cocoa Research Institute, 3 numbers). The cup

quality test included of quality and intensity of fragrance, quality and intensity of aroma,
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quality and intensity of flavor, body, bitterness, astringency, quality and intensity of after
taste, clean cup, balance and preference. The score of cup quality were 1 until 10. The
notation for taste and intensity: O (nil), 1-2 (weak), 3-4 (moderately weak), 5-6 (moderately
strong), 7-8 (strong) and 9-10 (very strong). The notation for preference and quality: O
(inconsumable), 1-2 (very bad), 3-4 (bad), 5-6 (neutral), 7-8 (good) and 9-10 (excellent)

[6]. The best treatment determined by effectiveness test [4].
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Figure 1.The flow chart of wet coffee processing experiment.

Results and Discussion
The Color (Lightness) of Dry Parchment Coffee and Coffee Bean

The lightness of dry parchment coffee and coffee bean are presented in figure 2.
The higher lightness score of dry parchment coffee obtained by natural fermentation and
followed by without fermentation, soaking in 0.3% lime solution for 0.5 hour and soaking
in 1% sodium bicarbonates solution for 1.5 hours respectively. The conditions on natural
fermentation and without fermentation were acid, maillard reaction more inhibited and
yielded the dry parchment coffee had highly lightness score, whereas the conditions on
soaking in sodium bicarbonates and lime solutions were alkali, so maillard reaction more

intensive [7].
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Figure 2. The lightness of dry parchment coffee and coffee bean

The Chemical Properties of Coffee Bean

The chemical properties of coffee bean consist of moisture content, ash content and

cup pH are presented in table 1 and figure 3, 4 and 5.

Tablel. The chemical properties of coffee bean

Treatment Moisture content (%) | Ash content Cup pH
(%)

S 6.44 5.00 5.61

L 7.93 4.00 5.50

WF 7.47 5.05 5.56

NF 7.64 4.07 5.63

(S: I% sodium bicarbonates solution for 1.5 hours; L: soaking in 0.3% lime solution for 0.5

hour; WF: without fermentation; NF: natural fermentation).

The coffee bean moisture content of all treatments were <12%.

produced by wet process, so easier and faster for drying process.
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Figure 3. The moisture content of coffee bean.

The coffee bean

ICAM, Jember, Indonesia, June 25-26, 2012




Yhulia Praptiningsih S.

The coffee bean ash content of all treatments were 4-5%, it match with Indonesian
National Standard. According to Indonesian National Standard maximum ash content of
coffee bean is 5% [11]. Excepted the ash content of coffee bean yielded by without
fermentation slightly more than Indonesian National Standard, it was 5.05%. The ash
content of coffee bean produced by soaking in 1% sodium bicarbonates solution for 1.5
hours more than soaking in 0.3% lime solution for 0.5 hour. Soaking time in 1% sodium

bicarbonates solution is longer so the absorption of minerals was highly. Ash consist are
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Figure 4. The ash content of coffee bean.

The cup pH of all treatments are 5.50 — 5.63. The experiments were used of

robusta coffee. According to Lingle , the cup pH of Indonesian robusta coffee about 5.6 -

5.8 (weak acid) [6].
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Figure 5. The cup pH of coffee.
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The Cup Quality of Coffee
Table 2. The cup quality of coffee

Coffee characteristics Treatment
S L WF NF
Quality of fragrance (QFR) 6.9 7.0 6.9 7.2
Intensity of fragrance (IFR) 7.0 6.9 6.9 7.2
Quality of aroma (QAR) 7.0 6.8 6.7 7.0
Intensity of aroma (IAR) 7.1 6.9 6.8 6.9
Quality of flavor (QFL) 6.9 6.4 6.6 6.7
Intensity of flavor (IFL) 6.8 6.7 6.6 6.8
Body (BOD) 6.7 6.9 6.5 6.7
Bitterness (BIT) 6.0 6.6 6.1 6.3
Astringency (AST) 4.3 4.6 4.8 4.8
Quality of aftertaste  (QAT) 6.9 6.4 6.4 6.4
Intensity of aftertaste (IAT) 7.0 6.8 6.6 6.5
Clean cup (CLE) 9.6 9.7 9.1 9.2
Balance (BAL) 7.1 6.3 6.5 6.5
Preference (PRE) 7.1 6.5 6.5 6.6

(S: 1% sodium bicarbonates solution for 1.5 hours; L: soaking in 0.3% lime solution for 0.5
hour; WF: without fermentation; NF: natural fermentation).

The cup quality of coffee included of quality and intensity of fragrance, quality and
intensity of aroma, quality and intensity of flavor, body, bitterness, astringency, quality and
intensity of after taste, clean cup, balance and preference are presented in table 2 and figure
6.

From the table 2 and figure 6, it was found that coffee had taste and intensity score
6.0-7.2 (moderately strong to strong), and the score of quality were 6.0-7.2 (neutral to
good). The body score of coffee were 6.5-6.9 (moderately strong). The higher score of
body by soaking in 0.3% lime solution for 0.5 hour. The lowest of bitterness and
astringency score by soaking in 1% sodium bicarbonates solution for 1.5 hour. The clean
cup score of all treatments were >9 (excellent). It showed that the coffee quality just
affected by components on the coffee bean. The higher score clean cup was coffee by
soaking in % sodium bicarbonates solution for 1.5 hours. The higher score of balance was
coffee by soaking in I% sodium bicarbonates solution for 1.5 hours and followed by
natural fermentation and without fermentation processed. The higher preference score was
yielded by soaking in 1% sodium bicarbonates solution for 1.5 hours and followed by
natural fermentation. The most of cup quality score yielded by soaking in 1% sodium

bicarbonates solution for 1.5 hours was higher and followed by natural fermentation.

ICAM, Jember, Indonesia, June 25-26, 2012
256




Yhulia Praptiningsih S.

12,0

10,0 -

Sensory Score
8]
B

aFR IFR AR AR CFL IFL BOD BIT AST QAT AT CLE BAL FRE
S ory Proporties

-
-
= WE

- aE

Figure 6. The Cup Quality of Coffee

The Best of Wet Coffee Processing Method
The best treatment determined by effectiveness test. The score of effectiveness test
are presented in table 3. Based on effectiveness test, the best treatment obtained by natural

fermentation and followed by soaking in 1% sodium bicarbonates solution for 1.5 hours.

Table 3. The Score of Effectiveness Test.

Treatment Effectiveness score
S 0.56
L 0.23
WH 0.18
NF 0.60

(S: soaking in 1% sodium bicarbonates solution for 1.5 hours; L: soaking in 0.3% lime
solution for 0.5 hour; WF: without fermentation; NF: natural fermentation).

Conclusion

This research showed that based on effectiveness test, the best of wet coffee
processing method by natural fermentation and followed by soaking in 1% sodium
bicarbonates solution for 1.5 hours. Nevertheless the preference score yielded by soaking
in 1% sodium bicarbonates solution for 1.5 hours was 7.1 (good) more than by natural
fermentation, it was 6.6 (neutral to good). The most of cup quality score yielded by
soaking in 1% sodium bicarbonates solution for 1.5 hours better than natural fermentation.

Based on this research recommended that Soaking in 1% sodium bicarbonates
solution for 1.5 hours as wet process method which easy, safe and applicable on

smallholder coffee. The coffee quality is good and reduced of processing time.
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