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Abstract— Coffee quality can be affected by variety, climate 

and soil factor, field management practices and post-harvest 

handling and processing techniques. The study was 

undertaken in Dilla zuria and Yirgacheffee districts, 

representing the known Sidama Yirgacheffee coffee brands, 

respectively, in South National Nationalities Peoples’ 

Regional State. The objective of study were to examine the 

effect of fermentation time in raw quality and intrinsic of 

Sidama and Yirgacheffee coffees and to determine optimum 

duration of fermentation that can maintaining the quality of 

Sidama and Yirgacheffee specialty coffee .For this, fully ripe 

red cherries were hand collected from local coffee types . The 

harvested cherries were separately study under wet 

processing with five fermentation time (0, 24, 36, 48 and 60 

hr) at the two locations. In each case the treatment arranged 

in factorial experiment in completely randomized design with 

three replication. Data on raw quality and cup quality (green 

bean shape and make, odour, color, acidity, body, flavour, 

cup quality and PH of water) were recorded .The result 

indicated that shape and make of green bean, the other quality 

parameters (color, odor, raw quality, acidity, body, flavour, 

cup and total quality as well as PH of water) were 

significantly different due to fermentation period at both sites. 

The PH of fermentation water was noted to decrease with 

time, indicating increased water acidity with extend 

fermentation process. Among the fermentation treatments, 

the respectively best quality coffees were obtained at the 36 

hr and 48 hr fermentation time for the Sidama and 

Yirgacheffee types, reflecting the influence of altitude and 

climatic variables. The result finding also demonstrated that 

Yirgacheffee coffee was better than Sidama coffee types in 

terms of quality attributes, possible due to positively effect of 

increased altitude in terms of quality attributes, but farther 

research should be done by considering present physical and 

sensory attributes, other compounds and biochemical 

constitutes (caffeine, sugar, etc.) with the view of mapping 

the quality profile of Sidama and Yirgacheffee coffee grown 

under the various site and environmental condition. 

Key words: Coffee, Fermentation Period, Quality, Raw 

Quality, Cup Quality 

I. INTRODUCTION 

Coffee is produced in more than 70 countries and is the 

mainstay of most of these countries, accounting for over a 

large proportion of their total export earnings. Over 97% of 

the total coffee production in the world is, however, produced 

by 45 producing countries. For most of these coffee 

producing countries, it is the major source of foreign currency 

earnings as well as a significant proportion of tax income and 

gross domestic product. Ethiopia is one of the countries 

which heavily depend on coffee, being the sixth producers in 

the world ((ITC, 2002). 

 Ethiopian Economy is highly dependent on 

agriculture. Among the agricultural production, Coffee sub-

sector plays a major role in the economy of the country. 

Arabica coffee is the biggest source of foreign currency 

earning and has a major contribution to Gross Domestic 

Product (GDP) (Surendra and Ann, 2000), Which takes the 

lion’s share of the foreign exchange earnings, fetching up to 

35% the total GDP. Coffee cultivation plays a vital role both 

in the cultural and socio-economic life of the nation. About 

25 %,( 15 million) of the Ethiopian population depend, 

directly or indirectly on coffee production, processing and 

marketing (Esayas, 2005). 

 Quality is defined by international organization for 

standardization (ISO) as “the ability of a set of inherent 

characteristics of a product, system or process to fulfil 

requirement of customers and other interested parties”. 

Generally, Coffee quality comes from a combination of the 

botanical variety, topographical conditions, weather 

conditions, and the care taken during growing, harvesting, 

processing, storage, export preparation and transport (ITC, 

2002). Therefore, in present context of over production and 

low prices of the coffee market, improvement and 

valorisation of coffee quality could provide the coffee chain 

with a new momentum. 

 Fermentation is an enzymatic process which 

degrades the thick mucilage layer, which covers the pulped 

parchment. The mucilage is degraded into a simple non-stick 

substance which can easily be washed off with water. 

Removal of mucilage is very important because it is sticky 

and inhibits drying, attracts dust, makes handling difficult and 

is a good substrate for spoilage micro-organisms (Clarke and 

Macrae, 1988). Mucilage generally contains the 

followingcomponentsPectins-33%, reducing sugars-30%, 

non-reducing sugars-20%, fibresandash-17%. Mucilage can 

also be eliminated using a chemical agent (NaOH) or 

enzymes (pectinases) but fermentation is the least expensive 

method (Avalloneet al, 2002). 

 The length of fermentation time varies mainly as a 

function of climatic conditions of the location and the 

condition of the crop (Michael, 1979). In regions of low 

altitudes, where robusta thrives, fermentation time is very 

short, whereas at high altitudes fermentation generally takes 

long time. In the course of fermentation, the bacteria remains 

dormant during the lag-phase, while there is an increase in 

bacterial activity when sugars are broken down. 

Consequently, the bacteria is started to multiply so that the 

rate of substrate degradation increases. Due to bacterial 

degradation on sugars, organic acids are produced. The acids 

then reduce the PH of the fermenting medium thus increasing 

yeast activities. When yeast degrades the sugar, alcohol is 

formed and is characterized by a strong odor. Fermentation is 

complete when the parchment feels gritty and is no longer 

sticky. From quality point of view, the fermentation time and 



Effect of Fermentation Period on Raw & Intresenic Quality of Sidama & Yirgacheffee Coffee Type 

 (IJSRD/Vol. 6/Issue 06/2018/134) 

 

 All rights reserved by www.ijsrd.com 586 

method should be determined to maintain inherent coffee 

quality. 

 The main problem of wet processing in coffee 

quality is fermentation time. Under and over fermentation 

cause a great problem in both raw and cup quality of coffee 

(FAO, 2002). According to Silvetz and Desrosier (2005) little 

over fermentation cause onion flavor in cup and final over 

fermentation leads to development of stinker beans, which 

affect all lot of parchment coffee cause, foul or urea test in 

cup, decrease raw attractiveness of coffee, and become red 

color in appearance. 

 Since, due to this existing gap concerning coffee 

processing to keep inherent quality, coffee fermentation time 

have a significant effect on coffee quality. Therefore, it is 

undoubtedly very crucial to carry out research activities to 

examine the effect of fermentation time in intrinsic and raw 

quality of Sidama and Yirgacheffee coffees and to determine 

optimum duration of fermentation that can maintaining the 

quality of Sidama and Yirgacheffee specialty coffee in order 

to properly manage our green gold resource coffee and to be 

competent in the worldwide by keeping its unique inherent 

quality standards 

II. MATERIALS & METHODS 

A. Description of Study Area 

The study was conducted in the Gedeo zone, Dilla Zuria and 

Yirgacheffee woredas during the main coffee-harvesting 

season 2015/2016. They area located 365km and 395 km, 

respectively, south of Addis Ababa –Moyale road in South 

Nation Nationalities and Peoples Regional State (SNNPRS). 

The studies were conducted at Dilla Zuria Woreda at Chichu 

coffee wet processing Limited Company and at Yirgacheffee 

Woreda Huffurisa coffee wet processing co-operative 

Company. 

 The Yirgacheffee site was located within latitude of 

8020’N and longitude 42016’E and at an elevation of 2400 

m.a.s.l .The area had a humid climate with an average annual 

air temperature of 200 C. The monthly mean temperature 

ranges from highest 280 C to the lowest 120 C. The average 

annual precipitation was about 2150 mm, which ranges from 

1800 to 2500 mm. The high rainfall felled between August 

and November and the medium rainfall season felled between 

March and June. Concerning the agro-ecological coverage, 

92 % was highland (dega) and 8 % was medium altitude 

(woina dega). From total area of 30407 ha, 20,080 ha was 

covered by coffee production, with improved (new planted), 

stumped trees and mother tress covered 2950 ha, 1184.31 ha 

and 15945.69 ha respectively. Concerning coffee growing 

peasant Associations from 30 peasants, 24 were major, 4 were 

medium and 3 were low coffee produces. The area had both 

wet and dry processing plants/companies. There were 38 wet 

processing companies of which 29 were owned by private 

companies, and 9 were owned by co-operative companies. 

And also 16 dry processing companies, of which 12 privately 

owned, 1 owned by co-operative and 3 owned by 

government. 

 The Dilla Zuria site was located within latitude of 

6020’ N and longitude 380 16’E and at an elevation of 1500 

m.a.s.l. It was possess sub-humid tropical climate receiving 

mean annual rainfall of 1500 mm, which ranges from 1200 to 

1800 mm. The rainfall pattern was bi-modal, with short rainy 

season between March and May, accounting for about 30 % 

of total rainfall, and long rainy season lasts between July and 

October, accounting for more than 60 % of total annual 

rainfall. The mean monthly air temperature was 21.50 C with 

mean monthly maximum and minimum temperature of 250 C 

and 180 C, respectively. From total area of 13,934 ha, 10,372 

ha was covered by coffee production, with improved (new 

planted), stumped and mother trees. The area had both wet 

and dry processing company. There were 18 wet processing 

plants, of which 14 were private companies owned and 4 were 

co-operative companies. There were also 16 dry processing 

companies, 14 were privately owned, and 2 were owned by 

co-operative. 

B. Materials 

The materials that were used in the experiments are coffee 

cherries, plastic fermentation pot, pH meter, shading 

materials, fermentation water, pulping machine, washing pot, 

coffee drying bed, cups, moisture measurement instrument, 

roasting machine, screen seiver, spoons. The coffee fruits 

were collected from the local farmer. 

C. Experimental Design & Layout 

The two experiments were carried out in the two locations, 

Dilla Zuria and Yirgacheffee woredas. The experiment was 

carried out wet processing site with five fermentation 

treatments with three replications at each site. These were 

include 0, 24, 36, 48, and 60 fermentation hours. Hence, the 

total treatment combinations were 10 in the two study sites. 

The pH of fermentation water was measured at the end of 

each fermentation treatments hours in both sites and the pH 

of pure water was measured as control. Completely 

randomized design (CRD) with three replications was used to 

analyze the data under the more homogeneous laboratory 

conditions, where environmental effects are relatively easy to 

control (Gomez and Gomez, 1984). 

D. Experimental Procedure 

1) Harvesting Coffee 

The ripe red coffee cherries were selectively picked by hand. 

2) Sorting Coffee 

Before pulping, any foreign materials were selectively sorted. 

Also over ripen, under-ripen, empty cherries and dry beans 

were sorted out. 

3) Pulping Coffee 

The selectively picked and sorted red cherries were pulped by 

using pulping machine. 

4) Pre-grading Parchment 

All floater beans and unpupled bean husks were removed 

from pulped coffee. 

5) Fermentation of Coffee 

The selectively pre-graded coffee cherries were fermented in 

plastic fermentation pot under shade condition. 

6) Drying 

The fermented parchment coffee was dried by passing 

different stage of drying until the moisture reach to 10.5%. 

7) Coding 

Each sample was coded according to the procedures 

employed under the coffee Quality Inspection & Auction 

center for the lab analysis 
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8) Raw Coffee Evaluation 

The raw coffee was evaluated according to parameters set by 

Quality Inspection & Auction center for the lab analysis 

E. Amount of Red Cherry 

The composition of coffee fruits and clean coffee yields 

varies depending on coffee type and variety (Coste, 1992). 

For Arabica coffee, 100 kg of ripe cherries decompose into 

about: 

 39 kg of dry pulp (16 kg of dry pulp) 

 22 kg of mucilage 

 39 kg of moist parchment coffee 

 100 kg of moist parchment coffee provides about: 

 79 kg of dry parchment coffee 

 54 kg of dry clean coffee 

 Since the coffee in this experiment area was Arabica 

species, it was conducted by using 120 kg of ripe fruit per 

replication. This was provided 39 kg of moist parchment 

coffee and this amount was decomposed to six treatments, 7.8 

kg per treatment. This was yield 6.12 kg of dry parchment per 

treatment. Finally, this was provide 4.12 kg of dry clean 

coffee. The same amount of ripe fruit cherries were used for 

the experiment of methods of processing 

F. The Amount of Water 

The amount of water used to ferment 1kg of moist parchment 

is 3 lit (coste, 1992). In this experiment, for each treatment 

7.8kg x3lit=23.4lit of pure water was used. For total 

treatments 54.6kg x 3lit =163.8lit of pure water was used. The 

size of pots for fermenting 7.8 kg of moist parchments coffee 

was 0.023 M3. 

G. Sampling & Sample Size 

Three farmers to each site were selected with criteria that 

have high yielding coffee trees and best cultivation practices. 

From each farmer the coffee trees, which have best 

production randomly selected to each treatment, that means 

selection of high yielding coffee trees per treatments. 

Therefore, total sizes of samples were 42 high yielding coffee 

trees in both sites. The coffee cherries were collected from 

young or old stumped high yielding trees. 

H. Parameters 

Both qualitative and quantitative coffee quality parameters 

were taken. The laboratory measure was done in Addis Ababa 

Quality Control and Auction center. 

1) Qualitative Parameter 

Parchment analyses were taken and overall observation of 

parchment like color, fermentation (over or under), improper 

fermentation, etc were seen and evaluated. . 

2) Quantitative Parameter 

a) Raw Quality Coffee Analysis 

This accounts from 40 %. The shape and make, colour and 

odour were evaluated as flows. 

3) Shape & Make 

This parameter was evaluated from 15 %. If it very good, it 

was score 15 %. If it good, average, mixed, and small it was 

score 12 %, 8 %, 5 %, and 2 %, respectively. 

4) Colour 

This parameter was evaluated from 15 %. If the colour of 

bean was bluish, it was score 15 %. If the colour of bean was 

grayish, greenish, faded and brownish it was score 12 %, 8 

%,5 % and 2 % respectively. 

5) Odour 

This parameter was evaluated from 10 %. If the odour of bean 

was clean (if there was no off smell), it was score 10 %. If the 

odour of bean trace, light, moderate, and strong smells, it was 

score 8 %, 5 %, 3% and 1 % respectively. 

6) Combined Analysis 

The raw quality of each replication was evaluated form 40 % 

and analyz herries were collected from young or old stumped 

high yielding trees. 

7) pH Measurement 

The pH of pure water was measured before fermentation 

(pure water was used as control) and the change in pH in each 

treatment was measured at the end of fermentation hours. 

a) Cup Quality Coffee Analysis 

To analysis cup quality, five cups were filled with liquor and 

at least three cuppers were evaluated, the average of three 

cuppers were taken and evaluated from 60 %. The cup quality 

analysis accounts for 60 % depending on the following 

standard parameters. 

8) Acidity 

It indicates the sweetness of coffee. This parameter was 

evaluated from 20 %. If the acidity of coffee is pointed, it was 

score 20 %. If the acidity of coffee is medium/pointed, 

medium, light and lacking it was scored 15 %, 10 %, 5 % and 

2 % respectively. 

9) Body 

It indicates fullness of coffee throughout in mouth. This 

parameter was evaluated from 20 %. If the body of coffee is 

full in mouth, it was score 20 %. If the body of coffee is 

medium/full, medium, light and thin in mouth, it was score 

15 %, 10 %, 5 %, and 2 %, respectively. 

10) Flavor/character 

It indicates the origin of coffee. This parameter was evaluated 

from 20 %. If the flavor of the coffee very good (shows the 

origin of production), it was score 20%. If the flavor of the 

coffee is good, average and fair, it was score 15 %, 10 % and 

7 %, respectively. 

11) Combined Parameter 

The cup quality value of each replication was taken and 

evaluated the coffee from 60 % and analyzed. 

12) Total Parameter 

Both cup and raw quality of coffee value was taken and 

evaluated from 100 % and analyzed. 

I. Statistical Analysis 

Quantitative data for each parameters was subjected to 

analysis of variance (ANOVA) using the procedures 

described by Gomez and Gomez (1984). SAS computer 

software was employed for data analysis. Simple correlation 

coefficients between the relevant parameters were made. 

III. RESULT & DISCUSSION 

A. Shape & Make of the Bean 

The shape and make of green bean was non-significant 

(P>0.05) at both study area for the period of fermentation 

treatments (appendix 3a and 4a). However, the highest value 

of (12) was recorded at the fermentation time of 36 hr for 

Sidama coffee (table 1). On the other hand, the highest shape 
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and make value (13) was recorded at the 48 hr fermentation 

(table 1) for the Yirgacheffee area. This is in line with work 

done by Clarke (1985) who reported increased bean size with 

increased altitude in different areas of Central America. 

Alpizar and Betrand (2003) also reported similar findings in 

that the higher the elevation, the higher is the proportion of 

large bean size, indicating the better coffee quality. 

Location 
Fermentati

on time (hr 

shap

e 
color 

Odou

r 
raw 

 

 

Sidama 

0 
10.6

7 

8.00d

c 

5.00

b 

23.67

b 

24 
10.6

7 

12.00

ba 

10.0

0a 

35.00

a 

36 
12.0

0 

14.00

a 

10.0

0a 

37.00

a 

48 
11.0

0 

10.67

bc 
9.33a 

33.00

a 

60 
11.0

0 
5.00d 3.00c 

20.00

a 

LSD(P=0.

05) 
NS 3.08 0.94 5.23 

CV(%) 
13.7

3 
16.71 6.92 9.61 

 

Yirgachef

fee 

0 
12.0

0 
7.00b 

8.00

ba 

27.00

b 

24 
12.0

0 
7.00b 

7.00

ba 

26.00

b 

36 
12.0

0 

13.00

a 

6.33

b 

34.33

a 

48 
13.0

0 

15.00

a 

10.0

0a 

38.00

a 

60 
12.0

0 
5.00b 3.00c 

20.00

c 

LSD(P=0.

05) 
NS 3.73 2.89 4.56 

CV(0.05%

) 
5.97 22.28 

23.6

4 
8.69 

Table 1: The Effect of Fermentation Period on the Raw 

Quality of Coffee 

 Mean values showed by the same letters (s) within 

column are not significantly from each of heat 0.05 

probability level Two way interaction effect arising between 

location and fermentation period was not significant from the 

shape and make of coffee beans. However, higher value was 

obtained for Yirgacheeffee than Sidama coffee types. At both 

location, the result showed that the shape and make was 

significantly and positively correlated with the raw quality of 

coffee. In the Sidama coffee, the shape and make of coffee 

was significantly correlated with raw quality (r=0.60*) and 

similarly, the shape and make of Yirgacheffee was highly 

significantly correlated with raw quality (r=0.72**) 

B. Bean Color 

The color green coffee bean depicted significantly difference 

(P<0.001) at the two locations for the fermentation treatment. 

The highest bean color (15.00) for the Sidama coffee was 

noticed at the fermentation time of 36 hr (table 1). This was 

bluish, which is attractive and with quality color. At the 

fermentation treatment of 24 hr, the value for the bean color 

decreased to 12.00 and was grayish in appearance. This also 

shows good quality color as compare to the other 

fermentation periods that included 48 hr , 0 hr and 60 hr 

which resulted in the respective bean appearance of greenish, 

faded and brownish. 

 In the case of Yirgacheffee coffee the highest result 

of bean color (15.00) was observed for the fermentation 

period of 48 hr (Table 1). This was bluish color that indicates 

the highest quality coffees. The grayish and second highest 

color value (13.00) was observed at the 36 hr fermentation 

time. The lowest value of bean color (7.00) with the greenish 

appearance was obtained for the fermentation treatments of 

no fermentation (0 hr) and 24 hr, indicating almost medium 

quality coffee. However, the lowest (5.00) bean color and 

brownish appearance was obtained with the most extended 

period of fermentation (60 hr), showing the least quality 

coffee. 

 At both experimental sites, the fermentation period 

was noted to significantly affect the color of green bean. The 

change in color from bullish to brownish could be because of 

over fermentation, which can finally affect the overall quality 

of coffee. This idea is in line with Wooton (1965) who found 

that coffee quality was affected by the duration and extent of 

fermentation. Wootton and Rothfos (1985) also reported that 

the process of fermentation enhances the appearance of the 

coffee bean. Where coffee was unfermented or the 

fermentation was very short, the appearance of the coffee 

bean Poor, being yellow green with a brown centre cut and 

silver skin: instead of bluely green with a white cream centre 

cut (IAR, 1997). 

 The effect of the interaction of the fermentation 

period and location was significant (p<_0.05) on coffee color. 

The highest value (15) was observed at Yirgacheffee at 48 hr 

and the lowest value (5) was at treatment of 60 hr. However, 

at Sidama , the highest value (14) was observed after 36 hr 

the lowest (5) was observed at 60 hr fermentation period. 

 The correlation result under the different periods of 

coffee fermentation showed that the color of green coffee 

bean was positively and significantly correlated with raw 

quality (r=0.60*) with for the Sidama coffee. In the case of 

Yirgacheffee coffee .it’s association with the raw quality was 

positively very highly significantly (r=0.94***) 

C. Odor of Coffee Bean 

The odor of coffee bean was significantly different 

(P<_0.001) among fermentation treatments i Sidama and 

(p<0.01) in Yirgacheffee area. At, Sidama, the highest result 

was recorded at fermentation periods of 24 hr and 36 hr (table 

1). However, this was thi highest at the 48 hr fermentation 

time for the yirgacheffee. For both experimental areas, bean 

Oder decreased with extended duration of fermentation. This 

show that fermentation period can affect the natural odor of 

coffee bean. In this study, the clean odor of coffee was 

detected at the corresponding fermentation times of 36 hr and 

48 hr for Sidama and Yirgacheffee coffee respectively. In the 

regards, when the fermentation period extended bacterial 

activities can increase, creating off-odor to coffee bean. In 

addition, when the coffee bean over fermented the 

parchments decay and finally develops stinker beans that can 

affect a lot of coffee with bad smell. At both areas, this bad 

smell was observed at the longest fermentation period of 60 

hr. This in agreement with Wrigley (1988) and Northmore 
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(1969) who showed that if the coffee is over-fermented it can 

further develop acid into vinegar alcohols and yeast that can 

lead to “stinkers” beans which had bad srong smell. This idea 

also confirmed by Lopez (1989) and Penagos (2001) over-

fermentation was generally considered detrimental by 

affecting the good smell of coffee. 

 The effect of the interaction of location and 

fermentation period was significant (P>_0.05) on the odour 

of coffee. At yirgacheffee, the highest (10.33) and lowest (5) 

values were observed from 48 hr and 60 hr fermentation time, 

respectively. Similarly, the fermentation periods of 36hr and 

60hr resulted in the highest (10) and the lowest value (5) of 

bean odour for the Sidama coffee types 

 The resulted indicated that the odour of the bean was 

positively very highly significantly correlated with raw 

quality (r=0.95***) 

D. Raw Quality 

The raw quality coffee was the cumulative effect of shape and 

make, color and odour of coffee bean. It was significantly 

(p<0.001) influenced by the different fermentation treatments 

at the two locations. The highest raw values were recorded at 

the respective fermentation periods of 36 hr for sidama and at 

48 hr for Yirgacheffee coffee (Table 1). Such increased 

physical quality analysis could be largely explained due to 

increased shape and make of coffee beans along with 

increased altitudes from Sidama to Yirgacheffee. 

 The combination of fermentation period and 

location had significantly (p<_0.05) effect on the raw quality 

of coffee. At yirgacheffee, the highest (38.00) and lowest 

(20.00) values were observed from 48 hr and 60 hr 

fermentation time, respectively. Similarly, the fermentation 

periods of 36 hr and 60 hr resulted in the highest (37.00) and 

lowest value (20.00) for the Sidama coffee types. 

E. Acidity & Body 

Both the acidity and body) of coffee significantly (P<0.001) 

differences between the fermentation treatments in both 

experimental areas. The highest value for acidity and body 

(18.33 and 20.00) respectively, Sidama coffee observed at 

fermentation treatments 36 hr the highest value for acidity 

and body (20 for each) of coffee at Yirgacheffe observed at 

fermentation treatment 48 hr (Tables 2). The over and under 

fermentation was affect the coffee quality in both 

experimental area. Tire present result agreed with Butty and 

Gibson 1975) who reported that coffee was left 

unintentionally for several hours longer than necessary all the 

mucilage to have been fermented off the parchment during 

this period of over-fermentation, undesirable quality 

attributes arc passed to the beans. Acids produced during 

fermentation change to alcohols and vinegar, giving the 

coffee a soul taste 

 
Table 2: Effect of Fermentation Period on the Acidity, Body 

and Flavour at Sidama and Yirgacheffe Area 

 Mean values showed by same letters) within a 

column arc not .significantly different 

 The acidity and body increased with an increased in 

altitude, which may lead best cup quality .The Yirgaeheffe 

coffee was at higher altitude so that both acidity and body was 

higher than Sidama coffee. This result was in line with the 

findings of Alpizar and Bertrand (2001) which found that, AS 

at higher altitude the acidity and body were higher. This idea 

was also supported by Anon (2001) who reported that as 

higher elevation samples showed more acidity and aroma, 

and less bitterness than those from lower elevations which 

had more bitterness and less acidity. As David (200l) 

confirmed Indonesian coffees (located at higher altitude) 

possess greater body than South and Central American 

coffees (located at lower altitude). This was supported by 

Oliveira ei al (1979) who shown that coffees from higher 

elevation had a heavier body and maintain more of their 

flavor when diluted with milk. The two-way interaction 

between location and fermentation period had significant 

(P<0.05) effect on acidity and body of coffee . Consequently, 

the highest value coffee acidity was observed al 30 hr and 48 

hr fermentation periods at Sidama and Yirgacheffee 

.respectively. This is similar to the response of the other 

quality parameters (flavor and body) 

 The correlation depicted that acidity of coffee 

positively highly significantly correlated with body (r= 

0.80***). flavor (r= 0.7X**r), cup quality (r= 0.03***) and 

Moreover, the acidity of Yirgacheffe coffee positively highly 

significantly correlated with body (r = 0.89***). flavor (r = 

0.92***). cup quality (r= 0.92***) . The body of 

Yirgacheffee coffee positively highly significantly correlated 

with flavor (r=- 0.92***). cup quality (r = 0.96***). In 

addition. Sidama coffee positively highly significantly 

correlated with flavor (r= 0.8S*' * )  a n d  cup quality (r= 

0.9s***) 

F. Coffee Flavour 

The flavour of coffee was highly significantly (P<0.001) 

influenced by the duration of fermentation period at both 

areas. Consequently, the highest value (16.7) was observed at 

fermentation treatment of 36 hr for Sidama coffee (Table 1). 

In the case of Yirgaeheffe coffee the highest value (18.33) 

was found at fermentation treatment 48 h (Table 1). At both 

areas the fermentation period after 48 hr lead to development 

of bad flavor (that was Sour and bitter) of coffee because of 

stinker development result of over fermentation. The flavor 
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of toffee at fermentation treatment of 36 hr and 4Khr for 

Sidama and Yirgacheffe respectively had spice and flora 

flavor that were favour of Yirgacheffee and Sidama coffee 

respectively. The increased the flavor from Sidama to 

Yirgacheffee at optimum fermentation period could be due to 

an increase in altitude. 

 The result supports Sivetz (1972) in that the quality 

of the properly fermented coffee was very good the flavour 

described as tangy, sweet balanced with high acidity, bright 

chocolate with a clean after test. As Gibon and Butty 1975 

reported that the process of fermentation is thought to 

enhance the appearance and flavour of the coffee but over-

fermentation can lead to the development of undesirable 

micro-organisms, alcohol and acids (lactic, butyrie) leading 

to off flavour. The result also agreed with Behailu et al.2008 

who reported that the rapid and more fermentation hours is 

necessary in order to produced deleterious off-flavours and 

taints such as sourness, onion flavour and stinkers by 

contaminate microbial and /or bean physiological and 

biochemical activities. 

 Rothfos ( 1985) and Von Enden (2002) supported 

this idea and found delays in processing leading to over 

fermentation that in turn resulted in poor liquor quality Some 

of the off- flavors may also come from the moulds, which 

develop, on the fruit as ii dries, The present finding is also in 

agreement with Davids (2001) in that care needs to be taken 

not to over- ferment the coffee which results in the acids 

produced during fermentation convening to vinegar and 

alcohols which leads to sour and bitter flavour. This agrees 

with FAO (2000) and Marracini (2006) that reported the 

declined coffee quality with increased level of fermentation 

period. Likewise, according to Aunt (2006), towards the end 

of fermentation, the ethanol concentration of the fermenting 

batch of coffee dramatically increased, mainly due to the 

higher levels of yeast in the fermenting batches of coffee then 

the falover of coffee affected. Charles and Susan (2005) 

supported this idea and reported that when the concentration 

of ethanol in a tormenting batch of' coffee increased, the 

coffee producer may either slop the fermentation process to 

prevent off-flavor fermentation by-products or change the 

variables in the fermentation process by adding or removing 

liquid to the fermentation batch. The result agrees with 

Njorogc (1998) who reported that ethanol can be preferably 

washed-off the coffee after the fermentation process; it 

sometimes dissolves into the coffee bean itself, which often 

results in an undesirable coffee flavour. 

 The combined effect t of fermentation period by 

location was significant (P<_0.001) on the flavour of coffee. 

Accordingly, the highest value observed in the Yirgacheffe 

coffee at 48 hr treatment where a the lowest value observed 

at treatment 60 hr and in the Sidama coffee highest value at 

treatment 48 hr and lowest value observed at treatment 60 hr 

(fig. 2). Highly significant association was detected between 

the flavor of coffee and cup quality and total quality at the 

two localities due to the fermentation period. 

G. Cup Quality 

The cup quality of coffee was the cumulative effect of acidity, 

body and flavour of coffee the cup quality Of coffee highly 

significant ( P<0.001) influenced by fermentation treatments 

in both experimental area. The higher cup quality value 

(55.00) of Sidama Coffee was Observed at 36 hr treatments, 

In the case of Yirgacheffe coffee, the higher value (58.33) 

was Observed treatment Of 48 hr (Table 1). The cup quality 

Of Sidama coffee decreased when the fermentation period 

increased from 36 hr to 60 hr. and the cup quality Of 

Yirgacheffe coffee decreased when the fermentation period 

reach 6tJhr, This is because when the fermentation period 

increased, the cup quality affected by changing the acidity , 

body and flavor or the coffee. When 'he bacterial 

decomposition increased the stinker bean might developed a 

result affect ail lot of coffee. 

 This result is in agreement with Sivetz (1972) in that 

over-fermentation is generallv considered detrimental to 

coffee quality. If fermentation is carried beyond the- 

necessary fermentation time, the coffee will wash properly. 

Lopez (1989) confirmed that over-fermentati01i results in 

degradation coffee quality due to the presence undesirable 

fermentation by products. The idea is also supported by Von 

Enden (2002) Over-fermentation coffee is associated with 

taste defects roasted such as alcoholic, fruity. Flowery and 

sour tastes and is one of the most Often cited Problems 

affecting coffee quality. AS RothfoS (1985) confirmed delay 

in processing leading to over fermentation resulted in poor 

liquor quality (cup quality). Some of the off flavour may also 

come from the moulds, which develop on the fruit as it dries 

(especially in the sun) 

 This research was also in line with Northmore 

(1969) and Wrigley (1988) who reported that during 

fermentation the acids which develop have been found to 

improve the flavour of the coffee however if the coffee is 

over-fermented further development of acid into vinegar 

alcohols and yeast can lead to stinker beans, tainting the 

flavour finally cup quality of coffee. This finding is also in 

line with Lemin and Norris (1997) the presence or absence of 

the mucilage around the parchment and the amount of 

fermentation that takes place are the biggest contributors to 

cup coffee quality. 

 This particular finding also in line with Selmar et 

al.(2004) which said the warm conditions during 

fermentation stimulate pre-germination biochemical changes 

faster than wet conditions in the coffee seed which leads to 

the development of acidity and body finally to cup quality. 

 The best cup quality coffee of Sidamo coffee ended 

with shorter fermentation period than that of yirgacheffee 

coffee that means the best yirgacheffe cup quality coffee 

obtained at fermentation treatment of 48 hr but for Sidama is 

36 hr. This is because when altitude dcreased the temperature 

of the area increased so that fermentation become fastening. 

The cup quality of yirgacheffee coffee higher than Sidama at 

optimum fermentation treatment. , which were 58.33 and 

55.00 for Yirgacheffee and Sidama coffee respectively. This 

is because as altitude increased the quality of coffee. This idea 

in line with Alpizar and Bertand (2003) which said higher 

elevations samples showed more acidity and aroma and less 

bitterness than those from lower elevations. This idea was 

confirmed by Guyot et al.(1996) in a study made in 

Guatemala confirmed that coffee from higher elevation 

showed a better cup quality than those lower elevations . 

 The interaction between location and fermentation 

period was significant (P.0.001) on cup quality attributes of 

coffee. The highest and lowest respective values were 
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measured at 48 hr and 24 hr for the yirgacheffee coffee. 

However, at Sidama, the highest cup quality result (55) was 

observed at fermentation period of 36 hr, lowest being at 60 

hr. 

Location 
Fermentation 

time (hr) 

Cup 

qualit

y 

Total 

quality 
PH 

 

 

 

Sidama 

0 
33.00

b 
55.67c 6.90a 

24 26.33c 
61.33c

b 

5.10

b 

36 55.00a 93.00a 4.50c 

48 
33.33

b 
66.33b 

3.93

d 

60 
16.00

d 
36.00d 3.23e 

LSD(P<_0.05

) 
6.07 8.65 0.21 

CV(%) 10.19 7.59 2.44 

 

 

 

Yirgacheffe

e 

0 
46.67

b 
73.67b 6.80a 

24 
16.00

d 
42.00d 

5.90

b 

36 30.00c 64.33c 
5.67

b 

48 58.33a 96.33a 4.20c 

60 
17.00

d 
37.00d 

3.33

d 

LSD(P<_0.05

) 
4.9 6.9 0.44 

CV (%) 8.19 6.13 4.62 

Table 2: Effect of Fermentation Period on the Cup & Total 

Quality of Coffees 

Mean values showed by the same letters (s) within a column 

are not significantly different 

H. Total Quality 

The total quality of coffee was the cumulative effect of raw 

quality and cup quality of coffee. Total quality of coffee 

significantly (p<0.001) influenced by the fermentation period 

on both experimental areas. The higher value had observed at 

fermentation 36 hr and 48 hr for Sidama and Yirgacheffee 

coffee respectively (table 2). The maximum value for sidama 

was 93 and for Yirgacheffee was 96.33. the result indicated 

that the coffee processed at fermentation treatment 36hr for 

Sidama scored grade one. In the case Yirgacheffee coffee 

result indicated that that coffee processed at fermentation 

treatment 48 hr for Yirgacheffee coffee scored grade one. The 

coffee processed at fermentation period hour 0,24,48 and 60 

for sidama coffee scored the grade 3,3,2 and 4, respectively. 

The coffee processed at fermentation treatment 0,24, 36 and 

60 scored grade for Yirgacheffee coffee 2,3,2 and 

4,respectively. This showed that the fermentation period is 

seriously affecting the quality of coffee. at optimum 

fermentation period ,the yirgacheffee coffee was superior 

quality than that of Sidama quality. 

I. Water PH 

The pH of water was significantly difference between at 

(p<0.001) in fermentation treatments in in both areas. The 

exact fermentation period was observed at 36hr that was pH 

Value. 4.5 in Sidama (Table 2). In the case Of Yirgacheffee, 

coffee exact fermentation period was seen 48hr that was at 

pH value 4.2. The highest pH value indicated the finished the 

fermentation When the PH is above 4.9 and the lowest value 

indicated the coffee indicated the coffee is over fermented 

when the pH is below 4. This finding is line with Charles and 

Susan (2005) during fermentation the decrease in pH that is 

associated with liquefactions of the coffee mucilage, allowing 

the coffee to be washed clean. It was determined under a wide 

range of conditions various farms that the batches of 

fermenting coffee could be washed clean when the pH fell 

from approximately 4.9 and 4.1 

 This idea confirmed by Charles and Susan (2005) 

who said a pH value between 4.1 and 4.9 indicates 

fermentation completion, and a value Of pH 4.6 is the 

preferred completion pH value for a fermenting batch coffee. 

Alastair (2001) also indicated by Confirming pH value Of 

approximately pH 5.0 indicates that the fermenting batch Of 

that fermentation should likely be completed within 

approximately two hours the pH test is conducted , A pH 

value of pH 4.0 or below indicates that fermentation is past 

completion and the batch of is likely over—fermented. 

 In this particular experiment pH of fermented coffee 

.indicate overall quality of coffee in the both area. In Sidama 

coffee at fermentation period of 36 hr in which pH 4.5 the 

coffee was highest quality than other fermentations period. In 

the case Of Yirgacheffee coffee at fermentation period of 48 

hr in which the pH 4.2 the coffee was the highest quality than 

other fermentation period. This finding is in line with Wotton 

(1966) which said pH measurement could be used to improve 

and control fermentation on the farm, result in coffee quality 

improvement. This idea also confirmed by Lopez (1989) in 

that water pH drops throughout the fermentation process the 

quality of coffee as laboratories decreases as pH decreases. 

 However, the research done by Bacon (2005) argued 

that under controlled conditions, the PH of washing shows a 

weak correlation with coffee quality, which is very likely to 

be strengthened with a statistically more powerful 

experimental design. His finding is because of question of 

whether producers can use pH measurements on their farm to 

improve the quality of their unanswered. While the producers 

clearly the technology to control their processes, it is 

unknown if that control can result in practical improvement. 

The change of pH between the experimental areas because Of 

change in altitude .At low altitude the temperature was high 

Shortens the fermentation period. When the altitude 

increased, the environmental temperature decreased so that 

the fermentation period extended. This idea is confirmed by 

Sutherland (1990) fermentation condition vary significantly 

based on the location of the coffee farm and the time of day 

during which fermentation occurs. This idea was supported 

by Alastair (2001) in that the length of the fermentation 

process is based on the condition of the bean and the climate's 

condition. When the altitude is low, the fermentation time is 

short. At higher altitudes, the fermentation can take up to 48 

hr. 
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IV. CONCLUSIONS 

The quality of coffee is primarily determined by agro-

ecology, genetic make-up management practices applied to 

coffee trees and post-harvest processing handling. It is highly 

associated with consumers' satisfaction and is an important 

aspect to remain in the increasing competitive global market. 

In this regard, maintenance of the inherent quality of the 

known Ethiopian specialty coffees is of paramount 

importance. This requires above focused efforts of expanding 

the improved technologies including pre-and post-harvesting 

operations. 

 This effect, this study was carried out to evaluate the 

effect of fermentation period on the quality of Sidama and 

Yirgaeheffe coffees. The delay in fermentation period above 

and below the proper time significantly influenced the 

desirable clean raw and roasted appearance as well as 

attractive aroma and good cup quality taste at both localities. 

The result indicated revealed that fermentation period 

significantly affected the odor of bean ,color of bean, and raw 

quality, acidity, body, flavour, cup quality and overall quality. 

These parameters were noted to be the best at fermentation 

time 36 hr in Sidama and 48 hr in Yirgacheffe area. The 

bullish color that indicated the highest quality of coffee at 36 

hr for Sidama and 48 hr for Yirgacheffee area where the total 

quality values for Sidama and Yirgachefffee were 93.00 and 

96.33 respectively. The changes in color from bullish to 

brownish were because of over fermentation which finally 

affects the overall quality of coffee. As result indicated the 

bean odor decreased with extended fermentation, these shows 

that fermentation period can affect the natural odor of coffee 

bean. When fermentation period extended bacterial activity 

can increased, creating off-odor of coffee bean because of 

over fermented bean leads to develop acid into vinegar 

alcohol and yeast that can leads to sinkers bean which had bad 

strong smell. 

 The PH of fermentation water was indirectly and 

significantly associated with the extent of fermentation period 

at both experimental areas. The result indicated PH value 

ranging between 4.1 and 4.9 up on the completion of 

fermentation time. The PH values determined at the best 

fermentation period for Sidama coffee was 4.5 and was 4.2 

for Yirgacheffee coffee. 

 Finally, from the result we can recommended that 

the best quality of coffee fermented at fermentation treatment 

of 36 hr and 48 hr for Sidama and Yirgacheffee, respectively. 

 The present study is limited to few coffee landrace, 

single harvesting and processing season in two locations. In 

addition, detail comprehensive quality studies taking in to 

account the other quality attributes (acidity, body, flavour, 

caffeine, chemical compounds), etc are lacking. Hence, 

consistently improving and enhancing coffee quality requires 

sound recommendation on cost effective and ecological 

friendly proceeding practice. 
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