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Abstract 

The problem faced in Indonesian vanilla production and export is the high variation of 

vanilla quality. This is caused by some factors, including variations in the age of harvest, 

curing process and drying method. This study aimed to determine the effects of curing 

using a greenhouse effect (GHE) dryer on the quality of vanilla pods. The vanilla pod was 

harvested and subjected to the withering process by soaking in water at a temperature of 

60-65°C for 2 mins.  After that, the sweating process was carried out for 2 days at room 

temperature. Then, the samples were subjected to four curing treatments [drying with 

GHE dryer with no sweating process (P1), drying with GHE dryer combined with 

sweating in the first two days (P2), drying with GHE dryer combined with sweating in the 

first four days (P3) and drying with sun drying combined with sweating in the first two 

days (P4)]. Drying was continued for all treatments until the water content of the vanilla 

pod reached 34-35%. The changes in color, shape, weight loss, water and vanilla content 

of vanilla pod before and after the curing process were observed.  The results showed that 

drying with a GHE dryer combined with sweating in the first four days (P3) significantly 

affects the vanillin content and aroma of cured vanilla pod. There was no effect of curing 

on the color of cured vanilla pods.  The P3 treatment was the best curing method since the 

vanillin content was highest with acceptable color and aroma.   

1. Introduction 

Indonesia is the second largest vanilla producer in 

the world with a total production of 2,119 tons after 

Madagascar in 2019 (FAO, 2022). Indonesia is also one 

of the vanilla exporter countries in the world whose 

export volume and value continue to grow. In 2019, the 

value of Indonesia's vanilla export volume reached 261 

tons with a sales value of US$ 69,610,000 (WITS, 2022).  

 Although Indonesia is the second largest 

producer and exporter in the world, there are some 

problems encountered in vanilla development. The 

problems cover the low productivity of Indonesian 

vanilla, the quality variation of export vanilla, the lack of 

continuity of export of vanilla, and the low 

competitiveness of Indonesian vanilla products. This was 

caused by some factors, including climatic factors, 

cultivation technology, harvesting and post-harvest 

vanilla technology (curing and drying) which are not 

optimal yet.  

 The quality of the vanilla bean product depends 

on the level of maturity, the length of the green vanilla 

pod before processing, and the processing method 

applied (Wahyudi et al., 2021). The quality of vanilla is 

strongly influenced by the level of maturity, and the 

curing process (Adawiyah et al., 2020).  In the curing 

process, a biochemical process occurs that causes 

changes in the vanilla fruit to produce vanilla with an 

optimal final result, namely the occurrence of an 

enzymatic reaction that converts glucovanillin to 

vanillin. It has been proven that the size of fresh vanilla 

pods has a significant effect on the aroma profile and 

vanilla content of the pods (Adawiyah et al., 2020). 

Phenolics increase when vanilla is aged (8-9 months), 

but no correlation was observed between vanilla color 

and glucovanillin content (Sagrero-Nieves and Schwartz, 

1988).  

In Indonesia, drying vanilla mostly was carried out 

by sun drying. The quality of vanilla from sun drying 
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varies according to the weather conditions, takes a long 

time and is subjected to exposure to dust and insects.  An 

effort has been carried out to substitute sun drying with 

GHE Dryer for curing vanilla pods.  However, the results 

of cured vanilla using a GHE dryer did not match 

standard quality in terms of color and other physical 

criteria (Abdullah and Mursalim, 1997). In this study, a 

new curing process combined with GHE dryer was 

investigated in order to increase the quality of cured 

vanilla pod.  

 

2. Materials and methods 

2.1 Materials 

The materials used in this study consisted of vanilla 

pods with optimum harvest age (8-9 months) obtained 

from Central Maluku, Indonesia. Other materials were 

NaOH, alcohol and filter paper. 

2.2 Tools 

 The tools used in this research were GHE dryer 

(Abdullah and Mursalim, 1997), oven (Shimadzu), 

thermocouple type -T/0.3mm, chromameter (Konica 

Minolta CR-400), spectrophotometer (Shimadzu), digital 

and analytical balance type-PA224C (Ohaus), cup, 

desiccator, styrofoam boxes, and black clothes. 

2.3 Procedures  

The curing process applied in this research followed 

the curing process commonly used by Indonesian vanilla 

farmers and Bourbon curing techniques (Madagascar 

vanilla curing). Vanilla pod was subjected to a withering 

process using Bourbon curing technique by soaking in 

water at a temperature of 60-65°C for 2 mins (Havkin-

Frenkel and Belanger, 2010). Then the samples were 

wrapped in black clothes and stored in styrofoam boxes 

for a sweating process at room temperature for 48 hrs.  

After that, the samples were subjected to four different 

treatments of curing method.  The four curing treatments 

were drying with GHE dryer with no sweating process 

(P1), drying with GHE dryer combined with sweating in 

the first two days (P2), drying with GHE dryer combined 

with sweating in the first four days (P3), and drying with 

sun drying combined with sweating in the first two days 

(P4). The sweating in this stage was the second phase of 

sweating that was done for 12 hrs after drying with GHE 

dryer or sun drying on the same day. After that, drying 

was continued until the water content reached 34-35%. It 

was indicated when the vanilla pod already had brownish

-black characteristics, was quite dry, has started to look 

shiny, and when the vanilla was folded it did not break 

(bending). Drying was carried out by putting the vanilla 

pod on the drying rack in one layer. The percentage of 

weight loss and water content was tested every 3 days. 

Vanillin content was determined by the 

spectrophotometric method (AOAC, 1981). The color of 

vanilla was measured by chromameter.  Water content 

was determined by oven method (Association of the 

Analytical Collaboration (AOAC) International, 2005). 

Organoleptic and hedonic tests on color and aroma of 

cured vanilla pod were also carried out before and after 

treatments using 25 trained panellists (Sukarto, 1985). 

 

3. Results and discussion 

3.1 Physicochemical characterization of cured vanilla 

from four treatments   

The effect of curing treatment on physicochemical 

characteristics of cured vanilla pods were summarized in 

Table 1.  

3.1.1 Color and  shape 

Good quality cured vanilla pod is oval in shape with 

dark brown to black color that is soft and supple. The 

result of color measurement with a chromameter shows a 

decrease in the lightness value, which means that the 

color of the cured vanilla pod changes to be dark. This 

occurs due to the Maillard reaction in the drying process 

which results in the emergence of carbonyl compounds 

and amino group compounds which produce the final 

product in the form of complex compounds, so that the 

color of the drying results eventually turns dark. 

Parameter 
Curing treatment 

P1  P2  P3  P4 

Weight loss (%) 45.80±4.06c 59.12±6.15b 68.60±1.70a - 

Color     
L* 26.13±0.93a 27.12±1.06a 26.81±0.28a 27.27±0.35a 

a* -0.04±1.37a -0.40±2.43a -0.30±0.98a 0.30±0.80a 

b* 10.28±2.45a 7.52±0.393ab 7.88±1.114ab 8.37±1.64b 

Vanillin (%) 1.12±0.12ab 1.17±0.29ab 1.37±0.27a 0.93±0.21b 

Water content (%) 34.51±3.21a 34.39±2.65a 34.09±1.96a 35.24±1.12a 

Table 1. Physicochemical qualities of cured vanilla pod for each treatment.  

Values are presented as mean±SD. Values with different superscripts within the same row 

are statistically significantly different by Duncan Multiple Range Test at 5% level. 
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The results showed that the color of the cured vanilla 

pod at the final stage of the curing process experienced a 

decrease in color intensity from the L value with a value 

range of 26-29. The brighter the L value, the brighter the 

color of the product, but the quality requirement for 

cured vanilla was to have a dark glossy black color, 

brownish-black to glossy blackish brown, as the light 

color was not desired by consumers because consumers 

prefer dark vanilla fruit colors. The color of cured vanilla 

is one of the characteristics of vanilla because it has a 

relationship with the aroma produced (Sreedhar et al., 

2007). In general, the cured vanilla pod has a 

characteristic glossy dark brown color. Cured vanilla pod 

will usually be separated according to the same size and 

color (Havkin-Frenkel and Belanger, 2010).  

The appearance of the cured vanilla pod is shown in 

Figure 1. The shape and color of the cured vanilla pod 

from the P1, P2 and P3 treatments were whole ovals with 

blackish brown and shiny color, while the P4 treatment 

shows a shiny brown color. The P3 treatment shows a 

better appearance compared to other treatments. 

3.1.2 Weight loss 

The results of the analysis of variance showed that 

the P3 treatment was significantly different from the P1 

and P2 treatments on vanilla weight loss (Table 1). 

Weight loss per 125 g sample obtained from the study 

ranged from 45.8% to 68.6%. The lowest weight loss 

was found in the P1 treatment (45.8%), while the highest 

weight loss was found in the P3 treatment (68.6%). This 

showed that the longer the curing time, the more weight 

loss. The amount of weight loss in the ripening/

fermentation treatment is due to the decomposition of 

some of the content in the material evaporation of water 

and reduced liquid in the fruit (Fadhil et al., 2015). 

 

3.1.3 Vanillin content 

Differences in vanillin levels occurred due to 

different curing methods (Table 1). The P3 treatment 

(GHE Dryer combined with sweating in the first four 

days) showed the highest vanillin content than other 

treatments. The P1 and P2 treatment showed a similar 

vanillin content, but their vanillin contents were slightly 

higher than P4 (sun drying).  It was suspected that the 

drying process using GHE dryer in this study has a more 

dominant impact on the characteristics of the aroma 

profile and the content of vanillin/glucovanillin aroma 

produced. Therefore, the vanillin content in the drying 

using GHE (P1, P2 and P3) has a higher value than sun 

drying (P4). It seems that sweating process and sweating 

time combined with GHE dryer also had some 

contribution to vanillin content as indicated by the 

vanillin content of P3 which was slightly higher than P2. 

During the curing process, the glucovanillin hydrolysis 

process occurs, in which the vanillic acid content can 

reach a maximum in the ripened vanilla, and its 

conversion to vanillin mainly occurs in the drying step. 

The formation of vanillin and its glucosides from ferulic 

acid and its glucosides can occur during the curing and 

withering periods, respectively (Cai et al., 2019). In 

general, the concentration of vanillin in cured vanilla is 

around 1.4-3.0% (Gassenmeier et al., 2008). Vanilla that 

has a high concentration of vanillin usually belongs to 

the high-quality (Grade A) vanilla group.  

3.1.4 Water content 

The water content of cured vanilla pods was about 

34-35%, and not significantly different among curing 

treatments (Table 1). However, the water content of P4 

tends to be higher than other treatments. Vanilla quality 

standards issued by the Codex Alimentarius Commission 

for water content have several criteria set, namely for the 

whole (38%), piece (cut and bulk) (30%) and powder 

(25%) (CAC, 2021).  The water content of cured vanilla 

resulting from this research met the CODEX standard.   

3.2 Results of organoleptic and hedonic test of cured 

vanilla using four treatments  

The effect of curing treatment on organoleptic and 

hedonic scores for color and aroma of the cured vanilla 

pod were summarized in Table 2 and Figure 2.  

 3.2.1 Color 

Figure 2 shows that the color hedonic score in each 

treatment has a different value with the highest value in 

the P3 treatment then followed by the P1 and the P2 with 

a median value of 4 which was shiny blackish brown. 

Meanwhile, the P4 treatment (using sun drying) has the 

smallest color value with a median value of 3, slightly 

P1 Treatment P2 Treatment 

P3 Treatment P4 Treatment 

a b 

c d 

Figure 1. Appearances of cured vanilla pod. a. P1 treatment, b. 

P2 treatment, c. P3 treatment, d.  P4 treatment.  
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glossy brown.  

The results of organoleptic statistical tests on color 

showed that the P3 treatment was significantly different 

from the P4 treatment. This result was in line with the 

color test results with the chromameter where the 

brightness level of the P3 treatment was slightly darker 

than the P4 treatment. 

3.2.2 Aroma 

From the results of the aroma quality test, it can be 

seen in Figure 2 that the P3 treatment shows that the 

highest quality value with a median value of 4 is the 

typical vanilla scent. The lowest quality value was seen 

in the P4 treatment with a median value of 3, which is 

medium or neutral. 

The results of organoleptic and hedonic statistical 

tests on aroma showed that the P3 treatment was 

significantly different from the P4 treatment (Table 2). 

This explains that in addition to the curing treatment, the 

use of a GHE dryer also has a more dominant impact on 

the characteristics of the aroma profile and vanillin 

content. The combination treatment of sweating after 

drying (P2 and P3) can also give a more fragrant aroma 

compared to the treatment without sweating (P1) and the 

curing using sun drying (P4). A vanilla aroma will be 

formed when the vanilla undergoes a curing process. 

More than 150 volatile compounds have been identified 

and reported to be responsible for the aroma profile of 

Vanilla planifolia (Odoux, 2011). Van Dyk et al. (2010) 

also reported that the difference in curing process had an 

effect on the vanilla aroma produced. A good curing 

process can improve the quality of vanilla products, 

which results from the combination of drying-

fermentation to produce good quality vanilla (Waris and 

Daniel, 2014). 

3.3 Temperature, curing time and final water content of 

cured vanilla  

 Drying times using the GHE dryer (P1, P2, and 

P3) were similar to about 96 hrs (12 days, 8 hrs per day), 

as sun drying (P4) took more time of about 176 hrs (22 

days) (Table 3).  The drying process with the GHE Dryer 

can provide faster drying results than sun drying, since 

the temperature of the GHE Dryer was 52°C during the 

day, higher than sun drying (40°C).  

The P3 treatment gave the fastest results in achieving 

minimum water content than other treatments (indicated 

by the highest weight loss, Table 1). It means that the 

addition of the sweating process in GHE drying had a 

significant impact on the reduction of water content.  

About 75% of vanilla beans of P3 reached 34-35% of 

water content at 10 days of curing, compared with P2 

(50%) and P1 (45%).  The fast curing process is 

beneficial in order to produce good quality cured vanilla 

pods, especially in terms of physical appearance, aroma 

and free of fungus. Slow-rate drying will trigger the 

growth of fungus, which reduces the quality of cured 

vanilla pods.   

 

4. Conclusion 

The P3 curing method (GHE Dryer combined with 

sweating in the first four days) gives the best quality of 

cured vanilla pod in terms of high vanillin content and 

good aroma. In addition, drying with a GHE dryer can 

reduce the drying time, which is shorter than traditional 

sun drying.  Curing with a GHE dryer can produce cured 

vanilla pod for 12 days, while traditional sun drying 

takes more than 22 days to reach the desired maximum 

moisture content (35%). 

 

Parameter 
Curing treatment 

P1  P2  P3  P4 

Organoleptic test 

Aroma 3.48±0.71a 3.64±0.81a 3.76±0.77a 2.92±0.99b 

Color 3.80±0.95a 3.52±1.22ab 3.80±0.781a 3.20±1.00b 

Hedonic test 

Aroma 3.28±0.89ab 3.28±0.93ab 3.48±0.87a 2.76±0.93b 

Color  3.56±0.76a 3.48±0.71a 3.44±1.00a 3.40±0.809a 

Values are presented as mean±SD. Values with different 

superscripts within the same row are statistically significantly 

different by Duncan Multiple Range Test at 5% level. 

Table 2. Organoleptic and hedonic score for each treatment. 

Figure 2. Results of hedonic and organoleptic test for color 

and aroma for each treatment.  

Treatment T (℃) Time (hrs) 
Water content          

(% w.b.) 

P1 28-52 96 34.51 

P2 28-52 96 34.39 

P3 28-52 96 34.09 

P4  26-40 176 35.24 

Table 3. Temperature, curing time and final water content of 

cured vanilla pod for each treatment. 
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