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Indonesia’s vanilla industry requires continuous efforts to enhance its quality
and safety to ensure its sustainability. The objective of this research is to identify
the chemical composition, production constraints, and post-harvest practices
impacting vanilla quality. This research investigates the quality of Indonesian vanilla
through in-depth interviews with vanilla growers and exporters, as well as quality
analysis in the laboratory. Purposive sampling targeted key producers across seven
provinces from May to August 2023. Vanilla samples were collected for chemical
analysis after a direct interview with each producer. The result shows that the
physical and chemical qualities of vanilla products fulfill Indonesian standards (SNI).
The vanillin content ranged from 1.21 to 3.50. Establishing universal standards
requires considering various vanilla varieties and determining minimum quality
attribute values. Due to the risk of theft, vanilla pods are often picked when
they are less than 9months old, before the fruit is fully ripe. This practice results
in a drop in quality, particularly in vanillin concentration. Sustainable growth,
stakeholder involvement, inclusive business models, education, and contract
farming arrangements help navigate challenges like theft and premature harvesting.
Advancements in processing methodologies and the selection of clonal materials
reinforce the industry’s commitment to enhancing quality.

KEYWORDS
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1 Introduction

Vanilla (Vanilla planifolia Andrews) is the most important natural flavor used in industry,
including the food, beverage, pharmaceutical, cosmetic, and tobacco industries. The main
constituent of vanilla is vanillin; 4-hydroxy-3-methoxy benzaldehyde (Banerjee and
Chattopadhyay, 2019). Indonesian vanilla has superior characteristics in the form of a strong
and long-lasting aroma so that it has a high selling value and provides large profits for farmers
and plantation managers (Udarno and Hadipoentyanti, 2009). The price of vanilla from
Indonesia grade A is valued quite high, namely $140-$200/kg in 2022 which is still slightly
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lower than the price of vanilla on the global market with an average of
EUR 270.40/kg for vanilla extract and EUR175.56/kg for whole vanilla
in 2022 (Anwar, 2023). Indonesia is the fourth largest exporter in the
world after Madagascar, France, and Papua New Guinea in 2022
which is presented in the Table 1.

The better quality of Indonesian vanilla, referred to as Java vanilla,
surpasses that of Mexican vanilla (Guntoro and Fathoni, 2020).
However, between 2005 and 2016, the popularity of vanilla decreased
due to a decline in its quality caused by criminals who cheated it with
iron sand and nails to increase its weight. They also mixed it with
inferior vanilla, resulting in its blacklisting in the international market
and a subsequent price decline. In 2017, there was a surge in demand
for Indonesian vanilla in both the US and Europe, accompanied by a
fall in production in key producing nations like Tahiti and Madagascar,
and apprehensions that natural disasters would interrupt the supply
of vanilla (Guntoro and Fathoni, 2020).

Efforts to increase vanilla production and marketing must
be supported by appropriate vanilla cultivation and processing
procedures so that chemical quality, especially vanillin content, is still
high enough. The pattern of guidance and assistance to farmers needs
to be carried out intensively, openly and providing appropriate prices.
It is crucial to evaluate the suitability of cultivation methods through
recommendations to prevent mistakes involving picking prematurely
ripe vanilla. It is important to understand how farmers and exporters
work together to source raw materials and complete the vanilla
processing to spot processing mistakes and learn about the
product’s quality.

The dynamics of international trade policy have been regulated by
the WTO (World Trade Organization) by issuing Codex food quality
standards. Codex Committee on Spices and Culinary Herbs (CCSCH)
is one of the forums in CAC (Codex Alimentarius Commission)
which is the world standards body under FAO/WHO for the category
of dried and dehydrated spices and seasonings whether in whole,
ground, crushed or crushed form. One of the standards under
discussion in the forum is the Draft Standard for Vanilla. To establish
this standard, current data on the quality of vanilla products
manufactured by farmer-exporters in Indonesia are required. The
objectives of this research are to identify the chemical quality

TABLE 1 List of 10 vanilla exporting countries in 2015-2022.

10.3389/fsufs.2024.1425656

attributes, manufacturing constraints, and post-production processes
of vanilla. This information will be utilized to develop international
vanilla standards and to formulate policy recommendations about the
development of Indonesian vanilla.

2 Materials and methods

This study employed a survey method, collecting processed
vanilla samples and chemically analyzing them in the laboratory. The
research locations were chosen purposefully and using snowball
sampling, considering the existence of main vanilla exporters as
experts in several production centers. The criteria for the selected
exporters were that they had more than 10years of export experience,
had a vanilla plantation and had fostered farmers in their area and
were recognized by the local government. The snowball sampling
technique was used to determine four farmers who were directly
involved in working relationships with exporters because the total
population of farmers was not known with certainty. Combining
snowball and purposive sampling can provide a more complete
picture of production patterns and identify key characteristics
of interest.

The study was carried out between May and August 2023 in the
provinces of North Sumatra, Central Java, East Java, East Nusa
Tenggara (NTT), West Nusa Tenggara (NTB), Bali, and North
Sulawesi. A total of 68 individuals, including 8 exporters and 60
farmers, were interviewed using a structured questionnaire. Selected
exporter and farmer provided a vanilla sample, which was then
assessed for quality. The number of vanilla samples for each quality
class was four samples which were then statistically tested. Statistical
data analysis was carried out with a one-way analysis of variance
(ANOVA) using IBM SPSS 26. Significant differences among samples
were compared using the Duncan test. Data were expressed as
means *+SD and p <0.05 represented a statistically significant difference.

The acquired vanilla samples were subsequently examined in a
certified laboratory. Laboratory tests are conducted to determine the
chemical and physical quality requirements by the Indonesian
National Standards (SNI) outlined in Table 2. The collected and

Exporting Quantity of vanilla (Tons)
Country 2015 2016 2018 2019 2020 2021 2022
1 Madagascar 2,733 1,575 1,605 1,879 1,453 1,675 2,534 2,268
2 France 717 532 433 401 382 355 476 444
3 Papua New Guinea - - - 193 185 222 442
4 Indonesia 355 606 295 204 261 363 346 395
5 Tirkiye 100 107 75 124 288 346 359 387
6 Canada 428 249 204 154 164 137 256 360
7 United States 168 338 455 668 578 543 364 334
8 Netherlands 377 - 230 143 138 116 258 276
9 Germany 439 308 259 203 220 215 247 230
10 Saudi Arabia 227 214 49 106 72 53 139 205
Total (Ton) 5,544 3,929 3,605 3,882 3,749 3,988 5,201 5,341
Source: ['TC, 2024,
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analyzed data will be presented in a data table and

described descriptively.

3 Results and discussion

3.1 Chemical and physical quality of
Indonesian cured vanilla

Indonesian vanilla (V. planifolia) generally have high levels of
vanillin than other vanilla type, Vanillin accounts for 80% of total
aroma compounds in V. planifolia and 50% of total aroma compounds
in V. tahitensis (Brunschwig et al.,, 2009). Vanillin is the main aroma
compound in vanilla and plays a significant role in its quality. Other
non-volatile compounds that are frequently misidentified as vanillin
when a UV spectrophotometer is employed include hydroxybenzoic
acid, vanillic acid, and p-hydrozybenzaldehyde. These compounds, in
addition to various volatile compounds, have an impact on the sensory
attributes of vanilla (Havkin-Frenkel and Belanger, 2018). This higher
vanillin content contributes to the intense, sweet, and slightly woody
aroma associated with Indonesian vanilla. Water content also plays an
important role in vanilla quality, affecting both its flavor and shelf life.
Excessive moisture can lead to mold growth and deterioration of the
beans, good quality vanilla beans should have a moisture content
around 25-30% which facilitates enzymatic reactions during the
curing process for converting glucovanillin (a tasteless precursor) into
vanillin, Table 3 show chemical data from several classes of vanilla,
namely water content, vanillin, ash, and insoluble ash in acid.

The water, vanillin, and ash content values of the samples in
Table 3 meet the Indonesian standards (SNI). According to ISO 5565-
1:2017 for Vanilla beans, the ash content should not exceed 7%, with
a maximum of 1% for ash that is insoluble in acid, and any value below

TABLE 2 Vanilla quality test.

10.3389/fsufs.2024.1425656

whole grade B is considered unsuitable. Ash concentration and
insoluble ash in acid are both symptoms of possible adulteration and
improper processing methods. Some collectors at the sub-district level
still accept vanilla made by farmers without following the allowed
technique, resulting in a high level of Insoluble Ash in the acid value.
The SNI guidelines also control the physical attributes of vanilla like
size, color, and mold percentage, but do not provide explicit
regulations for Shriveled Immature and quantity of mold. Table 4
displays the physical features of various types of vanilla found
in Indonesia.

The vanilla produced in Table 4 demonstrates that the best quality
class is distinguished physically by longer vanilla fruit length and a
higher vanillin content compared to the lower quality class. According
to a study conducted by Adawiyah et al. (2022), it was observed that
the aromatic characteristics of vanilla beans exhibited variations
depending on their size and curing conditions. Notably, beans
weighing more than 15 grams or measuring 19.6cm in length
demonstrated the maximum concentration of vanillin.

3.2 Vanilla cultivation performance

Vanilla belongs to the same family as orchids (Orchidaceae),
which have a high value in commerce. Cultivation strategies such as
adopting superior cultivars, adhering to cultivation standard operating
procedures, fertilizing, and controlling plant insect species have a
significant impact on vanilla production and quality.

The Indonesian Ministry of Agriculture introduced three national
varieties to the vanilla community: Vania 1, Vania 2, and Alor. Apart
from that, two new types have been released: Sovania Agribun and
Hivania Agribun. Most farmers know the names of the cultivars they
plant, although a minority of farmers (37.5%) are unfamiliar of the

Parameter Analysis Method Literature
Chemical ‘Water Content SNI 01-0010-2002 (BSN, 2002) AOAC (1999); Ahn et al. (2014); ISO (2021)
characteristics Ash Content SNT 01-0010-2002 (BSN, 2002) ISO (1997a); AOAC (1999)

Ash Insoluble in Acid SNI 01-2891-1992 (BSN, 1992) ISO (1997b); AOAC (2020)

Vanillin Spectrophotometric methods ISO (1982, 1999); Sujalmi et al. (2010)
Physical characteristics | Foreign Objects SNI 01-0010-2002 (BSN, 2002) AOAC (1963); ISO (2009)

Insect Contamination Visual 1SO (2009)

Color SNI 01-0010-2002 (BSN, 2002)

Shriveled Immature Broken SNI 01-0010-2002 (BSN, 2002) ISO (1999)

TABLE 3 Chemical quality results for several classes of vanilla.

Insoluble Ash in
acid (% b/b)

Water content (%) Vanillin (% w/w) Ash (% w/w)

Quality class

Gourmet/Whole Grade A 30.66 +7.04* (<38) 3.50+0.83* (>2.25) 5.48+0.64° (< 8) 0.46+0.14° (N/A)
Class 1A
Whole Grade B Class 1B 22.07+£9.36 (<38) 2.72+1.07% (>2.25) 6.32+£1.20° (< 8) 0.57+0.72° (N/A)

Whole Grade C Class 2 20.18 £8.41" (<30) 1.94+0.91* (>1.5) 8.59+1.82*(<9) 1.28+£0.59* (N/A)

Broken Grade D Class 3 11.78+3.37¢ (<25) 1.21+0.75¢ (>1) 9.03+1.23* (< 10) 0.29+0.09° (N/A)

Numbers in parentheses are SNI standards, N/A =not applicable in SNI. A different superscripts are significantly different in each column (Duncan, p<0.05).
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TABLE 4 Physical quality results for several classes of vanilla.

10.3389/fsufs.2024.1425656

Quality class Size (cm) Foreign Shriveled Mold (visual, %)
object (%) Immature (%)
Gourmet/Whole Grade A 19.71+0.81* (>11) 0(0) 0 Glossy, Black Brownish (Color 0(0)
Class 1A Glossy, Black Brownish)
Whole Grade B Class 1B 17.56+1.82% (>11) 0(0) 0 Glossy, Black Brownish (Color 0(0)
Glossy, Black Brownish)
Whole Grade C Class 2 15.40 £0.64° (>8) 0(0) 0 Black Brownish (Color Glossy, 0(0)
Black Brownish)
Whole Grade D Class 3 11.60+4.78 (>8) 0(0) 0 Black Brownish (Color Glossy, 0(0)
Black Brownish)

Numbers in parentheses are SNI standards, N/A =not applicable in SNI. A different superscripts are significantly different in each column (Duncan, p <0.05).

names of the types they plant. Farmers in Central Java, Bali, and North
Sumatra have cultivated the Vania 1 and Vania 2 cultivars. In the
eastern region, farmer groups purchase certified seeds from Central
Java farmers. However, seed gardens in Southeastern Minahasa
(North Sulawesi) that are officially certified by the Ministry of
Agriculture offer farmers an alternative source of seeds.

The vanilla plant is a monocot with a main root that branches out
at the base of the stem and spreads into the topsoil layer. The stems are
gnarled, sinuous, fragile, and infrequently bifurcate. The leaves are
single, oblong, and elongated, measuring around 2 to 25cm in length
and 2 to 8cm in width. The blooms are organized in succession,
usually consisting of 6 to 15 blossoms. Human interaction is essential
for achieving optimal results in the important mating process of
vanilla growth. The stigma of the vanilla flower is obscured by the
labellum, which obstructs natural pollination. Additionally, the anther,
which harbors two granules of pollen, is elevated above the stigma. A
distinctive characteristic of the vanilla flower is the presence of an
adhesive liquid on the stigma; this liquid enables pollen to adhere to
the stigma immediately, facilitating pollination.

Approximately 71.4% of farms utilize organic fertilizer, whereas
14.3% do not use any fertilizer. Various types of organic fertilizer are
used, including cattle compost and a blend of dried gamal leaves,
animal manure, bamboo, and coconut fiber. Farmers utilize a fertilizer
dose of 0.5-1 gram per tree. Farmers favor using organic compost due
to its plant-friendly nature, lack of burning impact, easy accessibility
from the garden, longer-lasting effects compared to chemical
fertilizers, and alignment with purchasers’ preferences. Some NTB
and North Sulawesi farmers possess organic certifications from local
and government certifications.

Farmers’ vanilla planting patterns are generally monoculture. This
planting strategy runs the risk of lowering farmers’ income levels
because, in times of low prices for vanilla, farmers are often less
motivated to maintain it. As a result, climbing trees go unpruned, and
wild plants proliferate so that the microclimate changes, especially the
light intensity and humidity factors (Rosman, 2010). Low light
intensity will impair flowering; vanilla requires 35-55% light intensity.
High humidity promotes the establishment of stem rot disease.

Fusarium oxysporum sp. vanillae is the pathogen that causes
vanilla stem rot disease. Farmers utilize biological materials sprayed
on the plants (42.8%) and fungicides (14.4%) to control the assault,
while other farmers use mechanical action by chopping off the
afflicted sections. During low disease outbreaks, farmers kill plants

Frontiers in Sustainable Food Systems

04

and replace them with healthy plants without changing the
planting area.

Vanilla harvesting occurs when the plants reach 9 months of age
when the color changes to faded green and yellow tips and the fruit
size has reached its maximum. Generally, farmers know that the
quality of vanilla is determined by the age at which the fruit is
harvested. However, the obstacle faced by farmers in harvesting
vanilla plants is the theft of vanilla pods, so some farmers choose to
harvest younger vanilla plants at 7months. The impulse to collect
vanilla while it is still young is particularly strong since farmers need
money to feed their families. Respondents reported that the age of the
fruit during harvest ranged from less than 7months (14.29%),
7 months (25.80%), to 9 months (57%). The impact of harvesting in
less than 7 months is that the quality of the vanilla fruit produced is
not good because the vanilla content is still low. Similar to berries and
various other fruits, vanilla stops to ripen as soon as it is harvested.
Some farmers get around planting in the forest and guard it 24 h a day
on the land and place it on a tree/high climbing pole so that thieves
will have difficulty harvesting vanilla pods. Figure 1 shows Vanilla
harvesting from farmers and cultivation in the shade house.

3.3 Vanilla processing performance

The vanilla raw material used by both farmers and exporters is
obtained domestically from the Vanilla planifolia Andrews type.
Vanilla raw materials are gathered from their own gardens (25%),
farmers in their group (37.5%), and farmers outside their group
(37.5%). Exporters occasionally bring in Vanilla tahitensis from
Papua New Guinea. Aside from the type and variety of vanilla, the
process of curing vanilla affects the quality of the vanilla produced.
Hot water treatment on curing bean produced brown, good aroma
and flavour than the other procedures used to kill the beans, such as
freezing and scratching (Krishnakumar et al., 2007; Kumar and
Balamohan, 2013). According to profiling studies on vanilla beans, a
mild hot water blanching technique followed by sweating at 35-45°C
and rapid drying results in cured beans with an attractive appearance
and pleasing aroma (Van Dyk et al., 2010). Vanilla curing technology
was identified by comparing recommended curing technology steps
to establish its application at the farmer and exporter levels. Table 5
shows the various curing technologies utilized by farmers and
exporters in Indonesia.

frontiersin.org


https://doi.org/10.3389/fsufs.2024.1425656
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org

Munarso et al.

10.3389/fsufs.2024.1425656

FIGURE 1
Vanilla harvesting from farmers and cultivation in the shade house.

In general, the curing process has four stages: scalding, sweating/
fermentation, drying, and conditioning. Figure 2 shows scalding,
curing and drying vanilla in Indonesia. Traditional curing methods’
efficiency in vanillin extraction is influenced by processing
temperatures, weather conditions, and aromatic compound loss,
resulting in lower-quality vanilla extract (Pardio et al, 2018).
Following the scalding procedure, the vanilla bean will reach a high
temperature and subsequently be wrapped in cloth packing within a
black box for an extended period to achieve adequate heat, an event
referred to as the sweating/fermentation process. Glucovanillin (GV)
and glucovanillic acid (GVA) under conventional curing conditions
proceeded hydrolysis, resulting in the formation of vanillin and
vanillic acid (Dignum et al., 2002). Vanilla bean curing involves
f-glucosidase activity and vanillin concentration, reaching maximum
levels after 10 cycles of drying and sweating (Pena-Barrientos et al.,
2023). To optimize the glucovanillin hydrolysis process, pectinase and
glucosidase enzymes were used to increase vanillin concentration
(Marc, 1992). The hydrolysis of glucovanillin in vanilla beans is
governed by the processes of cellular compartmentation and tissue
degradation. Up to 50% of vanillin that is entrapped in cellulose can
be extracted through enzymatic pretreatment using cellulytic enzymes
(Waliszewski et al., 2007).

Dry matter content is strongly correlated with vanillin fragrance
content, although lower dry matter and total soluble sugars in green
fruit influence minor component concentration such as
p-hydroxybenzoic acid, vanillic acid and p-hydroxybenzaldehyde
(Sanchez-Galindo et al., 2018). Sdnchez-Galindo study also discovered
that harvesting 252-day-old fruit at a lower temperature affected
aromatic balance. Similar to that, freezing and chilling green vanilla
has been observed to lower B-glucosidase activity, which in turn
lowers vanillin synthesis (Dignum et al., 2001). The reason for the
decrease in vanillin concentration during the 96-h curing process is
considered to be caused by the presence of peroxidase (POD) activity,
which can use vanillin as a substrate under conditions similar to
hydrolysis at 50°C and pH 5.0 (Pardio et al., 2018). This explains why
vanillin concentration was not complete at the end of the process.

3.4 Prospective policies that support
growth in the Indonesian vanilla industry

Sustainable growth, long-term development, and active

involvement of stakeholders are the key priorities for the Indonesian
vanilla industry. The Indonesian vanilla industry faces challenges such

Frontiers in Sustainable Food Systems

as theft and premature harvesting, which compromises the quality of
beans and disrupts the curing process. To combat this, an inclusive
business model, education and training initiatives, contract farming
arrangements, and strict enforcement measures are essential. The
primary objective of contract farming arrangements (CFA) in the
Madagascar vanilla chain is to meet customer demands and handle
societal issues. Major firms prioritize risk management and
cooperative support in combating theft (Ralandison, 2021). In
Indonesia, integrating middlemen/exporters and farmers into the
value chain in the provinces of North Sumatra, North Sulawesi and
West Nusa Tenggara (N'TB) encourages direct involvement such as
implementing education and training programs for farmers. The role
of exporters and industry can improve efficiency, productivity, and
profitability while maintaining the integrity of Indonesian vanilla.
Local government policy through the establishment of self-supporting
rural agricultural training center (P4S) institutions in Central Java
Province supports the vanilla industry by providing training programs
for farmers, establishing cooperative institutions, and investing in
processing facilities. Boxy et al. (2020) proposed three supply chain
sustainability policies, with a focus on empowering and expanding
agribusiness, revitalizing curing processes, and price stability.

The lack of effective extension services and the slow acceptance of
new technology are two of the biggest challenges that Indonesian
vanilla producers confront. The integrated extension system for vanilla
agribusiness development is expected to encourage the
implementation of GAP and processing that maintains quality and
build a sustainable market (Wulandari and Ardana, 2021). The system
should be designed based on knowledge support services and
reinforced by agribusiness support services, policy, market
opportunities, and industry organizations. Recently, to close this gap,
exporters have helped farmers from the cultivation process to harvest
and have supported farmers financially so that harvest time can
be optimal. The vanilla processing process is a crucial aspect of the
responsibilities undertaken by exporters and farmer associations, as it
involves facilitating the sale of vanilla between farmers and overseas
customers. Long-term sustainability of Indonesia’s vanilla sector can
be ensured by exporters” endorsement of sustainable agricultural
methods and promotion of collaboration.

Vanilla processing stands as a critical phase in the production
chain, influencing the quality and value of the final product. In the
vanilla processing process in Indonesia, both farmers and exporters
employ the bourbon method, which involves immersing vanilla beans
in hot water at a temperature of 63-65°C for a duration of 3-5min.
Subsequently, the boiling water is swiftly drained, and the beans are

frontiersin.org


https://doi.org/10.3389/fsufs.2024.1425656
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org

Munarso et al.

TABLE 5 Variations in curing technology utilized by farmers and exporters.

Method

Recommended technology

Farmers applied

technology

10.3389/fsufs.2024.1425656

Exporter applied
technology

blanching until it is completely devoid of water.

all farmers.

Sorting The sorting technique is used to identify faults and The sorting process is not completed. | Sorting is carried out at maturity
classify classes, such as removing damaged, non- 50% of farmers do not do this level. Approximately 70% of
uniform, fruit-ripening, and disease-affected seeds. because the vanilla they produce is exporters sort based on fruit length
Vanilla beans are sorted by size, with under-15cmand | homogeneous and there is no specific | and size.
over-15cm being the two categories. need from purchasers.

Cleaning The sorted and graded beans are cleaned and washed Since blanching/killing/ witting Cleaning is carried out, however only
in pure quality fresh water. happens right away, there is no need 50% of exporters apply it.

to complete the washing procedure.

Killing or scalding Soaking in hot water started immediately, no later than | In order to remove the enzyme from The soaking temperature for vanilla
3 days after harvest. Using water at a temperature of vanilla fruit, a solution of hot water is | by exporters from East Java ranges
60-65°C and waiting 2-3 min is appropriate for vanilla | added and then heated to varying from 70 to 90°C, whilst exporters
pods that are less than 15 cm long; waiting 3-5min is temperatures before being soaked for | from NTT employ a temperature of
appropriate for vanilla pods that are longer than 15cm. | 3min at 65°C. The duration of 70°C with various sizes. Exporters of

submerging remains constant, NTB employ a temperature of 60°C

whatever the length of the fruit. for a duration ranging from 3 to
5min. The duration of the soaking
procedure is determined by the
length of the vanilla pod undergoing
processing.

Draining The water should be drained from the vanilla after The draining process is carried out by | All exporters carry out the draining

process.

Fermentation or sweating

1. Upon the extraction of the beans from the water,
workers rush to wrap them tightly in wool blankets,
thereafter, keeping them within a hermetically
sealed receptacle. The beans undergo a
transformation into a chocolate brown hue on the
subsequent day. The beans are thereafter exposed to
sunlight on dark-colored cotton covers for a
duration of 3-4 h. Following this, they are wrapped
up to preserve the heat and subsequently kept in
wooden boxes. This process is iterated for a
duration of 6 to 8 days, during which the beans
undergo weight loss and acquire a high degree of

pliability.

[

. After the process of killing or wilting, the beans are
subsequently transferred to a container that is lined
with woolen blankets or insulation. This enclosure
is designed to maintain a temperature of 48-50°C,
allowing the sweating process to take place for a
duration of 24-40h. During this period, the beans
undergo a transformation, resulting in the
development of a supple brown color and a distinct
vanilla aroma. Sun drying is conducted for a
duration of 7 days, from 11a.m. to 2p.m.,
depending on the quality of the beans. Once the
temperature of the beans reaches 50°C, they are
then wrapped in a woolen blanket and stored in

wooden boxes.

w

. Following the process of killing or wilting, the
vanilla is subsequently packaged using black cloth
or burlap sacks and subsequently stored in a sealed

area for a duration of 48 h.

87.5% of processing farmers engage
in the practice of fermenting or
preserving vanilla in black fabric.
Nevertheless, the time of
fermentation exhibits variability, with
certain farmers opting for a mere
24-h duration, while others may
extend up to 5days. Additionally,
there are farmers who fail to
distinguish between the fermentation
process and the subsequent drying
step.

All exporters employ black fabric to
carry out the vanilla fermentation
process, which is then stored in a box

for a minimum duration of 48 h

Frontiers in Sustainable Food Systems 06

(Continued)

frontiersin.org


https://doi.org/10.3389/fsufs.2024.1425656
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org

Munarso et al.

TABLE 5 (Continued)

Method

Recommended technology

Farmers applied

10.3389/fsufs.2024.1425656

Exporter applied

technology

technology

vanilla for at least 10-20 days within a sealed
enclosure, maintaining a temperature range of 27-30°C
and requiring a maximum humidity level of 60%. The
condition is assessed every 20 days, and if deemed

excessively moist, a drying procedure is implemented.

Dehydration or drying The drying process is conducted over a period of The drying process involves utilizing | The drying process is conducted for
5-7 days, involving three different phases that are sunlight directly, with a partial 5-7 days, involving three different
determined by the duration and intensity of sunlight. covering of black fabric. The duration | phases that are determined by the
The initial phase involves air drying from 07.00- of this process is approximately duration and intensity of sunlight.
10.00am, followed by a subsequent stage when the 2 weeks, depending on the intensity Exporters employ black fabric for
vanilla is sun-dried while being enclosed in black cloth | of sunlight, until the moisture drying after 10am, while the vanilla
from 10:00 to 14:00h. Finally, during the third phase, content reaches approximately 20— is not exposed to sunlight until
which takes place from 14:00 to 16:00, the vanilla is 35%. The sun is used for drying 12.00-14.00. The drying process
packaged in black cloth and placed inside a cardboard | activities for a duration of 3h, persists from 14.00 to 16.00, after
box for indoor storage. The temperature range is 27- specifically from 8 to 11 noon. which the vanilla is carefully
30°C, and the humidity level reaches a maximum of Following 12 oclock, the vanilla is packaged in cardboard boxes and
60%. subsequently placed in a sealed thereafter stored in a sealed area with

chamber before being kept in a controlled temperature and humidity.
container. A few farmers employ
plastic packaging bottles to facilitate
the drying process. These bottles are
sealed and subsequently, in the
afternoon, the water that has been
separated from the bottles is released.
Conditioning The conditioning procedure entails the storage of Storage is conducted in a box located | The vanilla should be stored in a

above the ceiling of the house, except

for humidity maintenance.

sealed container at a temperature
range of 27-30°C, with a maximum

humidity level of 60%, for 20 days.

Final Sorting

The categorization of cured vanilla is conducted by
considering its visual attributes, such as color, size,

aroma, and mold presence.

The sorting process is transferred to
the exporter, who then selects the
vanilla based on the specified quality

standards.

Final sorting categorization is
conducted according to visual

characteristics, hue, and dimensions.

Packaging and labelling

During the conditioning process, the dried vanilla is
packaged by enclosing it between a black cloth and a
dry cardboard box. Vacuum packaging is used for
vanilla with a high-water content. The quality
identification of the vanilla produced is shown through

the use of an information sticker.

The process of packaging involves the
placement of dried vanilla within a
black cloth and then within a dry
cardboard box. If vacuuming is

deemed required.

Vanilla with a high-water content
will be subjected to vacuum packing.
The packaging is aligned with the
buyer’s specifications. The addition of
labels serves the purpose of

indicating the quality identification

of the vanilla that is produced.

then placed in a wooden container that is covered with a black fabric
covering. While the processing technique remains consistent, there
may be variations in processing capacities among different
manufacturers. Standardizing processing techniques is essential for
ensuring consistent quality throughout the business. This needs the
presence of suitable equipment and infrastructure and is made easier
with government assistance.

Global demand and price volatility pose substantial dangers and
opportunities for Indonesian vanilla producer. Indonesia is one of the
most important producers of vanilla in the world. Indonesian vanilla
production has the same type/species as vanilla from Madagascar,
namely Vanilla planifolia Andrews. Meanwhile, Papua New Guinea
produces vanilla from the Vanilla tahitensis species. The different types
of vanilla cause each producer to have different market segments.
Madagascar’s supply and price issues affect Indonesia’s demand, as
seen in Cyclone Gamane and the November 2023 general election,
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which sometimes led to price increases despite market oversupply.
Prices in the vanilla market can fluctuate dramatically, with worldwide
prices capable of tripling in a short period of time due to a range of
variables such as supply shortages and speculative trading (Neimark
et al, 2019). During price spikes, farmers’ economic power is
diminished as they become more reliant on collectors and dealers who
set market conditions (Wulandari, 2021). One potential technique for
reducing price volatility is to convert vanilla products into certified or
branded goods. The digital marketing and e-commerce can help
stabilize prices by eliminating uncertainty and increasing product
value (Wahyudi et al., 2021).

Dewan Vanili Indonesia (Indonesian Vanilla Council-IVC) is an
organization that can act as an intermediary to help and facilitate
collaboration, communication, and required actions. In partnership
with the Ministry of Agriculture, smallholder farmers can receive help
through training and consulting if there are concerns with their
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TABLE 6 Main chemical contaminants in vanilla.

Quality class = Source Plumbum Cadmium
(Pb, mg/kg) (Cd, mg/kg)
Whole Grade A Exporter 0.09+0.15 0.04+0.110
Whole Grade B Exporter 0.13£0.19 0.06+0.130
Whole Grade B Farmer 0.10+0.09 0.01+0.001
Whole Grade C Exporter 0.03+0.01 0.01+0.004
Whole Grade C Farmer 0.10£0.09 0.03+0.030
Broken Grade D Exporter 0.05+0.05 0.01+0.002
Broken Grade D Farmer 0.15+0.22 0.02+0.007

agribusiness activities. Indonesian exporters may set themselves out
with their products as authentic, distinct, and different by leveraging
the “clean-green-safety” paradigm. Indonesian vanilla (Vanilla
planifolia) is known to have high levels of vanillin, had unique aroma
and safety from the use of pesticides according to the test results in
Table 6.

The Indonesian vanilla industry prioritizes selecting better and
uniform clonal material for its production. Since 2018, three superior
varieties have been released, namely Vania (Indonesian Vanilla) 1,
Vania 2 and Vania Alor. The characteristics of the Vania 1 variety are
that it has branched fruit bunches so that it has a wet pod production
of 6.53-8.91 tons/ha and a dry pod production of 1.83-2.56 tons/ha
with a vanillin content of 2.81-3.25%. While Vania 2 has a single
bunch with a wet pod production of 5.37-8.29 tons/ha and a dry pod
production of 1.54-2.19 tons/ha with a vanillin content of 2.98-3.16%
(Tjahjana etal., 2011). The Alor variety has the characteristics of single
and branched bunches and is a landrace of the Bali population with a
wet pod production of 3.55-4.81 tons / ha with a dry pod production
of 0.6-0.7 tons / ha with a vanillin content of 2.32-2, 85%. The
superior variety has spread to almost all production center areas. In
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East Java and Central Java, many Vania 1 varieties are planted, in NTB
there are Vania 1 and Vania 2, in NTT almost all farmers use the Alor
variety because there are many seed source gardens for the Alor
variety there, in North Sulawesi Vania 2 is widely developed, while in
North Sumatra Vania 2 and local varieties are widely planted.

World vanilla production’s slow growth is attributed to stem rot
diseases caused by fusarium oxysporum sp. fungus, which is difficult
to control due to its ground presence (Hernandez-Hernandez, 2010).
This stem rot disease is very easily transmitted to another plant if
climate conditions allow (high humidity). The three varieties that have
spread in Indonesia are not resistant to stem rot disease. In 2022,
Indonesian researchers developed new superior varieties of Sovania
Agribun and Hivania Agribun with mutase induction technology and
hybridization. The advantages of both varieties are resistant to stem
rot disease (Pribadi et al., 2021). However, this new type has not been
introduced in vanilla production centers due to the licensing process.
Farmers must emphasize using premium vanilla seeds and make sure
they are free of pests and diseases in order to produce high-quality
vanilla. To guarantee the production of premium vanilla, they should
also enhance growing practices, such as appropriate fertilizer, insect
control, and light and humidity levels. According to Wahyudi et al.
(2023), shade houses offer several benefits for sustainable vanilla
farming, such as increased productivity and quality, reduced risk of
theft and microenvironmental hazards, lower maintenance costs, and
simpler disease control.

4 Conclusion

The Indonesian vanilla industry is known for its high-quality
vanilla, with high levels of vanillin contributing to their intense aroma.
The widespread distribution of the Vanilla planifolia species in
Indonesia leads to higher vanillin concentration than other vanilla
species such as Vanilla tahitensis. Water content affects the flavor of
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vanilla beans, with an optimal range of 25-30% required to avoid
mold growth and promote the enzymatic conversion of glucovanillin
to vanillin during the curing process. Physically, the best quality
vanilla is identified by longer pod lengths and a glossy, black-brownish
appearance. Variations in curing techniques between farmers and
exporters, including differences in blanching temperatures,
fermentation times, and drying processes, impact the final quality of
vanilla. The Indonesian vanilla industry faces challenges, such as theft,
premature harvesting, and diseases like stem rot caused by Fusarium
oxysporum. Sustainable growth of the industry requires improved
cultivation practices, adoption of superior cultivars, effective disease
management, and robust processing techniques. Policies to support
the industry include promoting contract farming, providing education
and training for farmers, and enhancing processing infrastructure.
The involvement of industry stakeholders and local government
initiatives, such as the establishment of self-supporting rural
agricultural training centers, are crucial for sustaining the quality and
market competitiveness of Indonesian vanilla.
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