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Effect of cherry maturity and drying temperature on Robusta coffee bean quality
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Abstract

Maturity of coffee cherries and drying processes are among various factors that affect to coffee bean
quality. The present study aims to search out suitable proportion of ripe and unripe Robusta coffee cherries
maturity (by weight) and drying temperature to improve coffee bean quality. The results of experiments from
laboratory scale showed that drying temperature at 50°C had given a good appearance characteristic of coffee
beans than over 65°C. In the cup quality test by the expert tester indicated that coffee bean from 100% ripe
cherries with drying at 50°C and 65°C as well as 75% ripe cherries with drying at 50°C showed equivalent good
cup quality. However, to be obtained good quality of Robusta coffee beans with low amount of defect bean and
good cup quality, the proportion of unripe cherries showed not over 25%. The main chemicals composition in
coffee bean that would affect for their flavor and aroma were also determined in all experiments. The results
showed that drying temperature at 50°C, the amount of trigonelline (an aroma precursor) in coffee bean was
higher than the coffee beans from used drying temperature at 65°C and 80°C, whereas the amounts of protein and
sucrose were quite similar. The pilot scale experiments were carried out in Chumphon community area. The coffee
cherries consisting of unripe cherries not more than 25% were dried at 50°C and 65°C, the drying time need to
reduce moisture below 13% were found at 57 and 33 hrs respectively. The good cup quality of coffee beans dried
at 50°C and 65°C were appreciated as that found in the laboratory experiments.
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Introduction

Coffee is the worldwide well-known beverage due to the impressive aroma and the unique flavor that is
acceptable. The importance commercialized species includes Coffee arabica, and C. canephora (commonly
known Robusta). Arabica coffee has lower bitterness and better flavor. However, Robusta coffee has appropriate
property on commercial side, such as lower production costs, higher productivity and greater cup yield when
compared with Arabica coffee (Luciane et. al., 2001).

Beside the appropriate harvesting and post-harvesting process are two important factors effecting the
quality another of coffee. The maturation of coffee cherries is also the factor that affects on coffee quality. Previous
literatures cited that the immature and premature cherry are caused of lower quality (Menezes, 1994; Mazzafera,
1999). Most of Robusta coffee cherries usually harvested by “strip-harvested” (a method where coffee cherries are
harvested without consideration of maturation). Hence, Robusta coffee generally includes a high percentage of
immature beans potentially degrading cup coffee quality (Montavon and Bortlik, 2004).

The dry process is the simplest process for preparation of coffee bean from cherries. Although sun drying
process is easy and less expenses, mechanical drying is present some advantage such as limitation of drying
areas and associated with labor reduction. Moreover, it can reduce drying time and decrease undesirable
fermentation during drying process in case the climatic interference. Then the coffee beans were obtained have
good quality and not contamination of microorganism or toxic (Nai, 1997).

The purposes of this work were to study the effect of different proportions of ripe and unripe
coffee cherries with drying temperature on Robusta coffee bean quality. The main chemical composition of coffee

beans and cup quality profile were also investigated.

Materials and methods

Robusta coffee cherries samples were obtained from Chumphon community area, Thailand. Cherries
were harvested by strip harvested when 60-70% of the cherries were at the maturation stage. After harvesting, the
mature cherries were separated from the rest, immature and dried cherries by water flotation. To split partial
cherries were as strip harvesting method cherries then the other cherries were manually sorted into ripe and
unripe cherries according to color appearance, the orange yellow and red cherry indicate as ripe cherry, light
green and yellowish green cherry indicate as unripe cherry (Montavon et. al., 2003). Four treatments of ripe and
unripe cherry were proportions by weight: 100% ripe cherries, 75% ripe cherries + 25% unripe cherries, 50% ripe
cherries + 50% unripe cherries and strip harvesting cherries (control).

Drying process in laboratory scale, various proportions of coffee cherries and strip harvesting cherries
were dried by hot air dryer at 50°C, 65°C and 80°C. The well dried of parchment coffee had obtained of moisture
content below 13%. In pilot plant scale, rotary dryer was used to dry coffee cherries of 350 kg. The appropriated
proportions of ripe and unripe cherries with drying temperature were applied for pilot scale experiments.

Coffee beans were evaluated quality according to commercial standard, including the coffee beans
should have moisture content below 13%, the amount of defective beans content not more than the standard.
Moreover, coffee must have aroma and flavor of beverage which accepted from experts by cup quality testing. In
this study, the coffee beans were evaluated by cup quality testing from the experts of the Coffee Quality Products
Company Limited, Thailand. The moisture content of coffee cherries and coffee beans were determined according
to A.O.A.C. (1995). The defective beans content were evaluated in three characteristics, which confirmed the
influence on cup quality, including broken bean, black bean and brown bean. Five random samples of a 100 g
were separated from each lot. The non-defective beans and defective beans were manually separated and
weighted. Defective beans content were expressed as means of percentage by weigh of defects of each

characteristic.
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Chemical composition analysis: Protein, reducing sugar and sucrose content were determined in coffee
solution. Preparation of the coffee sample solution, powdered coffee sample (10 g) was mixed with 100 ml hot
water (80°C), cooled to room temperature, the extract was filtered through Whatman paper No 2. Protein content
was determined according to Lowry et. al. (1951), reducing sugar content was determined according to Aurand et.
al. (1987) and sucrose content was determined according to van Handel (1968).

Caffeine and trigonelline content were determined by HPLC. Extraction, cleanup method and HPLC
analysis was achieved as described by Maeztu et. al. (2001). The method was validated obtaining a linear
relationship between the concentration of both compounds and the UV absorbance (r = 0.9997 and r = 0.9999

for caffeine and trigonelline, respectively).

Results and Discussion

Coffee drying in laboratory scale

Four treatments of Robusta coffee cherries were carried out in hot air dryer at temperature 50°C, 65°C
and 80°C. Drying curves of coffee cherries are shown in Figure 1. The initial moisture content was approximately
67.73%. In order to reach moisture standard at 13%, drying at high temperature reduced the drying time to about
18, 30, 51 hrs for 80°C, 65°C and 50°C respectively. The moisture content of coffee beans is one factor to indicate
that the coffee beans reached commercial standard quality. Generally, the beans must have moisture content
below 13%. Whole coffee beans sample have moisture content corresponded to the commercial standard; they
were 9.56 — 10.94%. Although drying processes with high temperature (as 65°C and 80°C), can rapidly reduced
drying time, but the broken bean found over commercial standard, except experiment of coffee beans from 100%
ripe cherries. In process with 80°C, the amount of brown beans was higher than 50% (Table 1). Brown beans are
the defective beans that make cub quality decrease. Under 50°C drying, coffee beans showed less broken beans

and brown beans were absence. Study showed that the optimal drying temperature was 50°C.

Cherry maturity

Cherry maturity is the other factor effecting coffee quality. In drying process used cherries in various
proportion of bean maturity. Results showed coffee beans from 50% ripe cherries and beans from strip method
cherries contained black beans higher than 2% that were considered as the low quality beans according to
commercial standard. The black beans occurred should be caused by unripe cherries, the black beans increased
corresponding to increasing of unripe cherries. However, treatment of 100% and 75% ripe cherries present good
characteristic with slightly broken beans and no brown beans at all (Table 1). Therefore, in order to obtain good
quality coffee beans, the mature cherries should be used as raw material in coffee processing (Menezes, 1994;
Mazzafera, 1999). In practice, pick-harvested for only ripe cherries represent the higher cost for labor of
harvesting process, therefore most farmers harvested Robusta cherries by strip method. However, they should try

to mix unripe cherries in a rather low content, in order to get high quality coffee bean better prize.

Cup quality

The cup quality was carried out by the expert tasters which indicated that coffee beans from 100% ripe
cherries and dried at 50°C and 65°C as well as coffee beans from 75% ripe dried at 50°C showed good cup
quality (Table 1). While the other coffee beans were unaccepted due to strong fermented taste. Then the
proportion of maturation of Robusta coffee cherries and optimum drying temperature were the important factors to
cup quality of coffee. Therefore, to obtain good quality of Robusta coffee beans with low defective bean and good

cup quality, present study suggest unripe cherries below 25% with drying temperature of 50°C.
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Figure 1 Drying curves of different proportion of coffee cherries in hot air dryer at various temperatures

Table 1 Defective beans content and cup quality

Coffee bean sample Defective beans content (%w/w) Cup quality
Proportion of maturation Drying temperature Black bean Broken bean Brown bean
(by weight) ‘c)

100 % ripe 50 0.75 0.14 0 Good

65 0.82 0.94 0 Good
80 0.97 3.07 >50 Strong fermented

75% ripe 50 1.72 0.41 0 Good
65 1.96 2.22 18 Strong fermented
80 1.97 3.14 >50 Strong fermented
50% ripe 50 3.02 1.12 0 Strong fermented
65 3.23 2.64 31 Strong fermented
80 3.27 3.41 >50 Strong fermented
Strip harvesting cherries 50 2.28 1.04 Q Strong fermented
(control) 65 2.31 2.78 28 Strong fermented
80 2.46 3.23 >50 Strong fermented

Chemical composition

The main chemical composition of coffee beans that would affect the flavor and aroma were also
determined in all experiments. Results showed that coffee beans obtained from drying at 50°C, the amount of
trigonelline (an aroma precursor) were 1.06%, 1.04%, 0.68% and 0.5% in treatment of 100%, 75%, 50% ripe
cherries and strip harvesting cherries respectively. The treatment of 100% and 75% ripe cherries contained high
content of trigonelline than the two high unripe cherries treatments. The trigonelline content in coffee beans dried
at 80°C was lower than that dried at 50°C (Figure 2). However, the amount of protein and sucrose of all
experiments were quite similar (Figure2). De Maria et. al. (1994, 1996) reported that protein and free amino acid in

coffee beans were important roles together with monosaccharide in maillard reaction during roasting process.
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Sucrose and trigonelline will act as aroma precursors, originating several substances (furans, pyrazines,
pyrroles, pyridinines, etc.) that will affect both flavor and aroma in the beverage (De Maria et al., 1996; Ky et al.,
2001; Stadler et al., 2002).
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Figure 2 Chemical attributes of coffee beans

Coffee drying in pilot plant scale

The experiment in pilot plant scale were carried out with unripe cherries not more than 25% and dried at
50°C and 65°C in a rotary drier. The time need to dry coffee parchments with moisture content less than 13% at
50°C and 65°C were 57 and 33 hrs, respectively. The obtained coffee beans contained low defective bean which
considered as the standard quality beans. Moreover, the result of cup quality testing showed coffee beans that
used drying temperature at 50°C and 65°C as good cup quality as that of laboratory experiment. However, the
expert tasters appreciate coffee beans that used drying temperature at 50°C more than at 65°C. Consequently,
the resulted confirm that the maturity ratio of coffee cherries and the drying temperature are important factors to

affect coffee beans quality.

Summary
In order to produce a commercial standard quality of Robusta coffee beans, the best quality one should
used ripe cherries 75 — 100% and dried at 50°C — 65°C. The coffee beans would contain low amount of defective
bean and present good cup quality. The trigonelline and sucrose content were two chemical components in

question are aroma precursors that will affect both flavor and aroma in the beverage.
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