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Abstract. Agarwood leaves were classified into an underutilized commodity by traditional agarwood
farmers in Indonesia. These agarwood leaves have become disposal waste from pruning activity carried
by agarwood traditional farmers. Several studies have revealed beneficial health effects of agarwood leaves
from Aquilaria genus and Gyrinops genus, including antioxidant, antibacterial, anti-hyperglycemic, anti-
inflammatory, sedative and laxative activity. Some studies also have reported that agarwood leaves from
these genera are a source of herbal drink product called “agarwood tea”. The distribution of agarwood
species from Aquilaria genus and Gyrinops genus on several islands in Indonesia has been promising to
develop this agarwood tea product in Indonesia. Moreover, agarwood leaves utilization into agarwood tea
could give Indonesian agarwood farmers additional income during the waiting period of gubal harvesting
as the agarwood cultivation’s main commodity. Thus, agarwood leaves processing into herbal tea product
is valuable alternatives for prospective utilization of agarwood leaves previously underutilized.
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Introduction

Tea is one of the most popular beverages in the world
(Islam and Jang, 2012). This product becomes one of
Indonesia’s essential beverage products globally
(Nayantakaningtyas et al., 2017). In Indonesia’s domestic
market, there was a various type of tea. Conventional
tea made from Camellia sinensis species was dominated
by black tea and green tea (Nugraha ef al., 2017).
Another type of tea that was not made from Camellia
sinensis in Indonesia well known as herbal tea
(Herlambang et al., 2011).

Most herbal tea raw material is the main product that
cultivated by the farmer. Raw material diversification
is needed to improve the development of herbal tea
products in the market. Utilization of underutilized raw
material from a particular plant as a new source of
herbal tea product could bring new fresh types of herbal
tea, leading to a diversification product (Harmayani et
al., 2019). One of the herbal tea products made from
the underutilized organ with good promising
development in Indonesia is agarwood tea (Karsiningsih,
2016).
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Traditional agarwood farmer in Indonesia has classified
agarwood leaves into waste product (Wangiyana, 2020).
These agarwood leaves have been produced as waste
from the pruning process on agarwood cultivation
technology (Wangiyana and Putri, 2019¢ & d).
Agarwood farmers started to utilize agarwood leaves
after they have learned that this commodity could be
processed into an herbal drink product called agarwood
tea (Wangiyana ef al., 2019a).

There are several benefits of agarwood leaves processing
into agarwood tea products. First, agarwood leaves have
been reported for their health beneficial chemical
compounds that could become prospective herbal drink
medicine (Adam et al., 2017). Second, agarwood leaves
could be harvested periodically to give agarwood farmers
additional income during the waiting period of harvesting
resin as the main product of agarwood cultivation
(Karsiningsih, 2016). Third, agarwood leaves processing
into herbal tea involves simple methods that traditional
farmers could learn quickly (Wangiyana ef al., 2019b).
This mini-review mainly discusses the promising of
agarwood leaves processing into agarwood tea as an
alternative product on agarwood cultivation and the
development of this product in Indonesia.
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Agarwood leaves characteristics as herbal tea source.
Herbal tea is essentially an herbal mixture made from
leaves, seed, flower, fruit or roots of various plants.
However, herbal tea is not made from tea plants
(Camellia sinensis) (Ravikumar, 2014). Herbal tea has
become a famous global beverage that has been used
as traditional medicine (Poswal et al., 2019). Several
studies have indicated that routine consumption of
herbal tea infusions could benefit certain aspects of
health (Etheridge and Derbyshire, 2019).

Agarwood leaves could be one of the prospective sources
of herbal tea products. Agarwood leaves contain various
chemical constituents related to beneficial
pharmacological properties for herbal drinks (Adam ez
al., 2017). Several studies have revealed that agarwood
leaves both from the Aquilaria genus and Gyrinops
genus have health beneficial effect. Aquilaria sinensis,
Aquilaria malaccensis, Aquilalria agallocha and
Aquilaria microcarpa were the Aquilaria genus members
that have been reported for their beneficial effects. On
the other hand, Gyrinops versteegii was the only member
of the Gyrinops genus that has been reported as a source
of natural medicine compound (Wangiyana, 2020)
(Table 1).

Health beneficial effects of agarwood leaf could give
supporting data for the development of agarwood herbal
tea product (Adam et al., 2017). Health beneficial effect
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compounds was an essential quality standard of herbal
tea product (Poswal ef al., 2019). Health beneficial
effect compounds was an essential quality standard of
herbal tea product (Srivastava et al., 2010), mulberry
tea (Killedar and Pawar, 2017), cinnamon tea (Bernardo
et al., 2015), chrysanthemum tea (Shahrajabian ef al.,
2019) and lemon balm tea (Yui et al., 2017).

Maintaining quality of agarwood tea product.
Maintaining quality products is the next challenge for
agarwood tea development. Standardization of the
product was one of the essential things in the quality
control of herbal products. Good standardization of the
herbal product could carry an assurance of quality,
efficacy, safety, and reproducibility (Kunle ez al., 2012).
There were three factors on the standardization of
agarwood tea to ensure a good quality product. These
three factors are raw material, processing method, and
finishing product (Fig. 1).

Agarwood leaves as the raw material of agarwood tea
and has an essential role in the quality product. Not all
of the agarwood species from the Thymeleaceae family
could be processed into agarwood tea. Agarwood tea
commonly was made from agarwood leaves of the
Aquilaria genus (Adam et al., 2017) and Gyrinops
genus (Samsuri and Fitriani, 2013). Agarwood leaves
condition also has affected the quality of agarwood tea.
Several leaves condition that could affect agarwood tea

ca enelicial erec

2arwood specles

cierence

Antioxidant activity

Antibacterial activity

Antidiabetic activity
Antihyperglycemic activity
Aphrodisiac properties
Anti-inflammatory activity
Anticancer potency
Laxative activity
Hepatoprotective potency
Anti-arthritic activity
Anti-tumor potency
Anti-nociceptive activity
Anti-metastasis and cytotoxic potency
Sunscreen potency

Agquilaria sinensis
Aquilaria malaccensis
Agquilaria sinensis
Gyrinops versteegii
Aquilaria sinensis
Aquilaria agallocha
Agquilaria microcarpa
Gyrinops versteegii
Aquilaria malaccensis
Aquilaria sinensis
Aquilaria malaccensis
Agquilaria malaccensis
Aquilaria malaccensis
Agquilaria sinensis
Agquilaria agallocha
Agquilaria agallocha
Aquilaria sinensis
Agquilaria sinensis
Gyrinops versteegii
Gyrinops versteegii

(Duan et al., 2015)

(Batubara et al., 2020)
(Dahham et al., 2015)
(Prihantini and Rizqiani, 2019; Parwata et al., 2018)
(Kamonwannasit et al., 2013)
(Dash et al., 2008)

(Sari et al., 2017)
(Wangiyana et al., 2020)
(Zulkifle, 2018)

(Pranakhon et al., 2011)

(Che Musa et al., 2019)
(Eissa et al., 2018)

(Millaty et al., 2020)

(Hara et al., 2008)

(Alam et al., 2017)

(Rahman et al., 2016)

(Wang et al., 2008)

(Zhou et al., 2008)

(Septia and Wijayanti, 2019)
(Wahyuningrum et al., 2018)
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product including the maturity of leaves (Wangiyana
et al., 2018), the position of leaves on agarwood tree
(Adrianar et al., 2015), shape and size of leaves
(Simatupang et al., 2015) and source of leaves whether
from induction tree or non-induction tree (Nasution et
al., 2015).

The processing method of agarwood leaves into
agarwood tea had an essential role in the quality product.
The processing method should have a standard protocol
for the reproducible batch to batch product (Kunle et
al., 2012). There were three standard protocols for
agarwood leave processing: sterilization, drying, and
chopping (Wangiyana and Putri, 2020). Oxidation was
an additional option on the processing method. This
protocol affected the type of agarwood tea as well as
the different taste of the tea (Wangiyana et al., 2018).

A suitable finishing product protocol should follow the
standardization of raw material and processing methods.
The packaging was the most crucial part of finishing
herbal products (Masand et al., 2017). Packaging of
agarwood tea depends on the final product, whether it
is a tea bag or a brewed tea product. Commonly,
agarwood tea was sold in the form of teabag products
(Karsiningsih, 2016). Teabag product has a longer shelf
life than brewed tea product. standardization of teabag
product is much easier than standardization of brewed
tea product since many factors have affected the brewing
process (Wangiyana and Putri, 2019¢).

B Sterilization process
B Drying process

B Chopping process
B Oxidation process

Processing
method

Good
quality of
agarwood
tea

Raw
material

B Packaging product
B Tea bag product
B Brewed tea product

Finishing
product

B Agarwood species

B Size and shape of agarwood leaf
B Position of leaf on the tree

B Condition of agarwood tree

Fig. 1. Factor affecting quality of agarwood tea
(Wangiyana and Putri, 2020; Adrianar et
al., 2015; Simatupang ef al., 2015)
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Agarwood tea development on Indonesia. Agarwood
tea products are mainly manufactured in China, Malaysia
and Indonesia. This herbal tea is well known as
“Chenxiang Tea” in China and has been reported to its
toxicology assessment of safety (Wu et al., 2007).
Agarwood tea has recently emerged as a contemporary
herbal drink in Malaysia (Adam et al., 2017). Agarwood
tea in Indonesia is well known as “teh gaharu” and was
first reported on a research paper in 2013 (Samsuri and
Fitriani, 2013). Since then, agarwood tea products in
Indonesia has been developed rapidly as a new type of
herbal tea with good economic feasibility (Karsiningsih,
2016).

The development of agarwood tea in Indonesia has
been done in several regions, where agarwood tea
production has been reported. These regions are well
distributed in Indonesia’s islands, including Sumatra,
Bangka, Java, Kalimantan, Sulawesi, Bali and Lombok
(Fig. 2). Agarwood tea development in these regions
could be divided into two schemes: research and
development and home industry.

Research and development scheme for agarwood
development has been conducted mainly on Sumatra
Island, Bangka Island, and Lombok Island. This scheme
put research and scientific method to improve the quality
of agarwood products. The improvement of agarwood
tea products was conducted in many aspects (Table 2).

Research and development of agarwood tea on Sumatera
Island and Bangka Island have used agarwood leaves
from Aquilaria mallacensis species. Sumatra Island and
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Fig. 2. Distribution of agarwood tea utilization
region in Indonesia (Batubara et al., 2020;
Wangiyana and Samiun, 2018; Kamaluddin
et al., 2017; Karsiningsih, 2016)



I Gde Adi Suryawan Wangiyana et al.

North Sumatra
North Sumatra

Raw material selection
Leaves processing method

Lombok Island
Phytochemical screening North Sumatra
Lombok Island
Additional ingredient formulation Lombok Island

North Sumatra
South Sumatra
Central Bangka

Safety and medical assessment

Marketing product strategy

(Adrianar et al., 2015; Simatupang et al., 2015)
(Nasution et al., 2015)

(Wangiyana ef al., 2019a; Samsuri and Fitriani, 2013)
(Batubara et al., 2018)

(Wangiyana et al., 2018)

(Wangiyana et al., 2019)

(Surjanto et al., 2019; Batubara et al., 2017)
(Kamaluddin et al., 2017)

(Karsiningsih, 2016)

Bangka Island were a natural habitat of 4. mallacensis
species (Roemantyo and Partomihardjo, 2010).
Improvement of the agarwood tea product was conducted
in many aspects. These improvements based on research
were covered every stage of agarwood tea development
form raw material selection to marketing product strategy
(Karsiningsih, 2016; Adrianar ef al., 2015).

Research and Development of agarwood tea on Lombok
Island have used agarwood leaves from Gyrinops
versteegii species. This agarwood species was an
endemic species from Lombok Island and Nusa Tenggara
(Mulyaningsih and Yamada, 2008). Improvement
research of Gyrinops versteegii agarwood tea was
focused on leaf processing methods (Wangiyana et al.,
2018). Additional ingredient formulation for agarwood
tea was also conducted for improvement (Wangiyana
etal.,2019b).

The home industry scheme for agarwood tea
development was more straightforward than the research
and development scheme for agarwood tea development.
Several regions in Indonesia are the center of agarwood
tea home industrial products with different product
brands. Those product brands are Teh Gaharu Royal
Original (west Java), Teh Gaharu Nogosari (central
Java), Teh Tubruk Gaharu (east Java), Teh Gaharu
Sekatup (east Kalimantan), Teh Gaharu Masindo (south
Kalimantan), Teh Gaharu GHAZARD FREEDOM
(central Sulawesi), Teh Gaharu Sanchita (Bali Island).
These brands have been registered on several Indonesian
E-commerce websites (tokopedia.com; bukalapak.com;
shopee.com; blibli.com; lazada.co.id). Many agarwood
tea brand products indicate that the agarwood tea product
was quite famous among Indonesian people as one of
the herbal medicinal products. However, this home
industry product needs more innovation for product
development. This product development should have

applied science and technology approaching method to
make better its quality (Pelkonen ef al., 2014).

Agarwood tea has been classified into traditional herbal
medicine beverage products on the Indonesian market
share. Traditional herbal medicine in Indonesia is well
known as “jamu.” Jamu product needs a scientific
method approaching its development (Sumarni et al.,
2019). Moreover, it is essential to enforce product
certification and legal protection of traditional herbal
products in the modern food industry era. This
enforcement will improve the development of agarwood
tea products in Indonesia as a standard herbal medicine
beverage (Purwaningsih et al., 2016).

Agarwood tea development challenge in Indonesia.
The main challenge of agarwood tea development in
Indonesia was the standardization of the product.
Agarwood tea products in Indonesia were mainly made
from two agarwood species producer: Aqiularia
malaccensis and Gyrinops versteegii. However, most
home industry centers of agarwood tea in Indonesia have
never described their product’s agarwood species source.
Most of them just state that their product was made from
agarwood leaves. In fact, agarwood tea made from
Agquilaria was different from agarwood tea made from
Gyrinops based on phytochemical analysis (Batubara et
al., 2020; Wangiyana et al., 2019a, b, ¢ & d).

Agarwood leaves both from Aquilaria and Gyrinops
commonly contain flavonoids, terpenoids, and tannins,
which are classified into antioxidant activity compounds.
However, Agarwood leaves from Aquilaria malaccensis
contain saponins compounds (Surjanto et al., 2019).
This compound could not be found on Gyrinops
versteegii leaves (Mega and Swastini, 2012). Saponins
are the foaming agent in the beverage industry that
responsible for the bitter taste of the product. Thus,
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!OC&IIOH !eglon igarwoo! Species | annin COHC&H!I'&!IOI] !6'61'61106

Laru North Sumatera A. malaccensis
Hutanbolon North Sumatera A. malaccensis
Langkat North Sumatera A. malaccensis
Sigiring — giring North Sumatera A. malaccensis
S.Kalangan II North Sumatera A. mallacensis
Langko Lombok Island G. versteegii

Duman Lombok Island G. versteegii

5.62% (Batubara et al., 2020)
3.08%

2.34% (Adrianar et al., 2015)
7.94% (Surjanto et al., 2019)
8.71%

7.70% (Wangiyana et al., 2018)
5.28% (Wangiyana et al., 2019a,

agarwood tea made from A. malaccensis and agarwood
tea made from G versteegii should have slightly different
flavour on the bitterness (Moghimipour and Handali,
2015).

Phytochemical standardization of agarwood tea products
could have adapted the standardization of conventional
tea products that have been settled. Tannin is one of the
essential compounds that has been approved as
conventional tea’s quality product standardization (Yadav
et al., 2020). Conventional tea has various tannin
concentrations depend on its type. Black tea has the
highest tannin concentration among conventional tea
with 13.36%, followed by Oolong tea with 8.66% and
green tea with 2.65% (Khasnabis et al., 2015).

Agarwood tea’s tannin concentration depends on
agarwood species as the agarwood species’ raw material
and habitat location (Table 3). However, there are no
specific agarwood tea types based on tannin
concentration as standard, just like conventional tea.
This classification based on tannin concentration standard
will lead to the fast development of agarwood tea as a
new type of herbal tea (Wangiyana et al., 2019).

Conclusion

The utilization of agarwood leaves into herbal tea
product was an excellent alternative utilization of
agarwood commodities. Processing agarwood leaves
into herbal tea product has given additional income for
traditional agarwood farmers during the waiting period
of agarwood resin production. Agarwood tea products
were developed in several islands in Indonesia, including
Sumatra, Bangka, Java, Bali, Lombok, Kalimantan and
Sulawesi. The development of this product was mainly
conducted based on a research and development scheme.
This herbal tea also was developed in the form of home
industry products with several brands that have been
registered on the Indonesian E-commerce website.

Phytochemical standardization, based on tannin
concentration, is essential for the further development
of agarwood tea products.
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