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Bee products have been widely known by the public as having medicinal properties. Various uses of
bee products are also used as a mixture of traditional medicine. The marketing of bee products
cannot be separated from the integrated technology of the process manufacture preparations as
products or additional as traditional medicine. The marketing process using technology has also
developed. This article will discuss the update of technology to support the marketing of bee
products as traditional medicine. Methods of data collection using the search system Scopus,
ScienceDirect, Garuda, WoS by using a systematic narrative review with related themes. Based on
this study, the results or descriptions show that the presence of integrated technology in marketing
bee products can increase consumer interest as a marketing strategy as traditional medicine. The
impact of technological advancements on consumer behaviour, marketing strategies, and
production processes. This can be a reference for producers in determining marketing strategies
for bee products in this technological era.
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I. INTRODUCTION These challenges include misinformation,

Honey bees produce products that are highly marketable
and have various benefits for humans (Hristov et al., 2020).
Honey is a commonly consumed bee product. In addition,
other bee products, including royal jelly, propolis, pollen
and bee bread are also considered as natural supplements
because of their high nutritional value and beneficial effects
on human health (Basa et al., 2016; Hassoun et al., 2022).

These bee products in the development of traditional
medicine have an important role. Its health benefits as well
as additional components in herbal combinations make it
excellent. The main trend in the development of traditional
medicine is not only in terms of cleanliness but also
technology that can process standardised bee products and
also promotions in its marketing (Nikam et al., 2012).

While technology serves as a valuable tool in the
marketing of bee-derived traditional medicine, it introduces

a range of challenges that need to be carefully managed.
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distrust, regulatory issues, environmental concerns, and the
ethical use of cultural knowledge. Addressing these
problems requires a holistic approach that integrates
scientific ~ validation, ethical

marketing  practices,

sustainability, and respect for indigenous cultures.
Ultimately, the goal should be to ensure that the use of
technology in promoting bee products is done in a way that
benefits both consumers and the beekeeping communities,
while preserving the authenticity and ecological balance of
the products.

There has been little discussion regarding the influence of
technology in the marketing of bee products. This review
aims to present the current implementation of honeybee
product research in relation to product development from
the aspects of authentication research, counterfeit detection,
packaging to marketing. This

bioactivity, updated

information can be applied further in comprehensively
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assess of technology that needs to be developed from various
aspects in marketing bee products as traditional medicines.

II. METHOD

In this study, the literature review method was used by
searching for articles in the database using keywords, the
source of the data obtained was in the form of national and
international research journals published in the last 10
years. After that, screening and analysis is carried out on the
suitability of the article title with the research objectives so
that the relevant journal or article is obtained. Scopus, WoS,

Science Direct and Garuda was used as database resources.

III. RESULT AND DISCUSSION

A. Bee Product as Traditional Medicine

Bee products such as honey, propolis, bee pollen and royal
jelly has been widely known to have medical advantage
traditionally (Faqihi & Taha, 2022). It has been described in
previous report that bee pollen has the properties of
antidiabetic, anti-obesity and antihyperlipidemic effect (Pai,
Shivappa & Surendra, 2018). Clinically bee pollen and
propolis has been tested against prostatitis disease due to its

anti-inflammatory properties (Kustiawan et al., 2023). In
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addition, bee pollen also could exhibit anti-cancer activity
via various mechanisms for instance, stimulating apoptosis,
inhibit the cell proliferation and reducing tumour growth
(Elumalai et al., 2022; Yang et al., 2022).

The combination of various bee product also indicates
positive effect for health care benefit. The combination of
bee pollen and honey as well as bee pollen and propolis
showed the synergistic effect on prostatitis condition. The
combination of bee pollen, dry propolis and royal jelly
powder has been reported to have hypotensive and
hypoglycaemic effect and in long term use can promote
immunity and health. Furthermore, the possibility to
combine bee product with other medical plant extract also
give positive pharmacological effect, for instance, the
combination of bee pollen and Gynostemma pentaphyllum
extract has hypotensive, antidiabetic effect as well as
promoting immunity and inhibit cancer growth. The use of
bee product traditionally and empirically proven to have
health benefit (Margioan et al., 2019). However, the future
challenge of scientific proof, research and development,
product manufacturing, and also marketing approaches
need to be developed (Figure 1). In the next section of this
article, we discuss about the technological and marketing

approach on bee products.
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Figure 1. Integrated technology in bee product (Source: Author, 2024)
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B. The Development of Bee Cultivation

The method of beekeeping can vary significantly depending
on the technology used, with the two primary types being
modern beekeeping (using man-made hives) and traditional
methods (such as the use of log hives). Both methods have
unique advantages, challenges, and implications for the
environment, the bees, and the beekeepers (Heard, 2016).

In recent years, some beekeepers have chosen to blend
elements of both methods, incorporating modern tools with
traditional practices to create more sustainable, productive,
and bee-friendly beekeeping systems. This hybrid approach
represent the future of apiculture,

may balancing

productivity with ecological responsibility.

C. Integrated Technology of Bee Product Research
and Development

The development of research on bee products is currently
increasing. Not only limited to its function as a healthcare
support, but also research related to its sustainability in
nature is a priority. Urban development that reduces green
land cover is a problem. Bee is one of the most important
pollinator for wild and agriculture plants. The research on
sustainability while maintaining bee production is important
to preserve diversity in pollinator animal (Papa et al., 2022).

One of the problem related to the sustainability and
production capacity of bee product is the decrease of the bee
colony. This phenomenon is called colony collapse disorder
(CCD) in which there is a disappearance of worker bee and
the bee queen is left behind with abundance of food supply
and immature bee (Evans & Chen, 2021). The CCD was
hypothesised caused by multiple factors including excessive
in

use of pesticide, genetically modified organism

agriculture, decreasing of biodiversity and monoculture
crops. There is a reciprocal relationship between the
biodiversity and the honey bee wellbeing. More researches
should intent to reveal the optimum condition between the
bee keeping farm and the biodiversity and ecosystem
surround it (Oluwaseyi, Mustapha & Oluwaseyi, 2022;
Jacobs et al., 2006).

As previously described the bee product also provide a
medicinal benefit. The active compound of bee products is
highly affected by geographical location and the variation of
plant around it (Bankova, Trusheva & Popova, 2021;
Kustiawan, Aziz & Yuliawan, 2022). The research on finding
and purifying the active compound is important to proof
scientific relevance of bee product as modern medicine
(Giampieri et al., 2022). One of the approaches to screen the
activity of various active compound of bee product is using
computational analysis. This way we can virtually predict
the pharmacological effect of active compound against
designated target i.e enzyme and receptor, which has
biological relevance in a disease. Another research and
development regarding the bee product is the innovation of
product preparation and formulation. The aim of product
preparation or formulation is to facilitate the drug delivery,
so the active compound can reach the target organ. One of
the innovation of drug delivery and formulation is the
development of nanoparticle (Salvati & Poelstra, 2022).
Nanoparticle technology allow the active compound to pass
through biological barrier in relatively easy compared to the
traditional formulation (Kustiawan et al., 2024). With the
research on formulation, the bee product will be able to give
its optimal pharmacological effect. To summarise the bee
product research and development involving technology can

be divided into several sections (Table 1).

Table 1. Classification of technological interventions in bee product research

Components Invention

References

Sustainability in nature Artificial bee hive

Product preparation Nanoparticle preparation

Active compound and quality Computational design

(Oluwaseyi, Mustapha & Oluwaseyi, 2022; Mohammad & Jawhar,
2022; Handur & Deshpande, 2023)

(Lu et al., 2021; Vaishampayan & Rane, 2022)

(Kekecoglu, M., Caprazli, T., Samanci, A. E. T., Samanci, T., & Onder,

2022; Zarei et al., 2022)

The application of technology standards in the

development of traditional medicine, especially bee

products, has the prospect of increasing (Chen, 2022). Now

people are developing not only research focused on one type
of bee, but also other promising types such as stingless bees

(Qu et al., 2022; Kiprono et al., 2022).
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There are many things that can be studied in the research
of bee products, not only the exploration of the nature but
also its modification to the stability of the product (Ejigu,
Gebey & Preston, 2009). The development of integrated
technology in researching the biological aspects of the
benefits of traditional medicine is one of the important
prospects in the future (Witte, 2022). The development of
honey bee cultivation management is also directed in the
context of improving the local community's economy

(Gemeda, 2014).

C. Integrated Technology of Bee Product
Manufacture

The manufacturing technology of bee product has been
influenced by various variable (Alamgir, 2018). Utility and
machinery hygiene is the most basic development in
manufacturing. It is important for company and
manufacturer to comply to good manufacturing process
(Nikam et al., 2012). One other aspect of manufacturing
technology is halal certification, which is very important in
many countries especially Muslim majority country.

The manufacturing process of bee product is depending on
its preparation form and composition, for instance drying
step is essential for processing many bee products due to its
water content. The drying process of bee pollen product can
be conducted by traditional and advanced drying
techniques. The traditional drying technique such as
freezing, solar drying and drying with hot air are the most
used technique for bee pollen (Ahmed et al., 2022). The
solar drying has the advantage to not change the antioxidant
properties and phytochemical composition of bee pollen,
meanwhile drying with hot air in a chamber has an effect on
bee pollen quality such as morphological, physicochemical
and phytochemical composition change.

However, in the drying with hot air technique has several
advantage i.e. less drying time, more sanitary equipment,
lower microbial contamination, and easier to control the
drying condition such as drying temperature. Freeze drying
method is suitable for royal jelly processing to preserve its
quality. Advanced drying method such as microwave and
infrared drying has been used for bee pollen drying process.
Microwave drying method has more efficient drying process

compared to the traditional method as it dry faster and

obtain better quality of product (Faleiros-Quevedo &
Francoy, 2022). Standardisation of active compounds in
monofloral and multifloral bee products will be different in
terms of handling in the manufacturer (Escriche et al.,
2022).

Other aspect of manufacture technology of bee products is
quality control of its chemical composition (Faleiros-
Quevedo & Francoy, 2022; Vimolmangkang et al., 2022).
Extraction and separation process is essential to obtain the
beneficial phytochemical composition of bee products. One
of the functional content of bee products is phenolic
compound, it has the ability to catch the free radical species
and exert antioxidant activity (Kurrey et al., 2022). The
phenolic compound is obtained mainly via solvent
extraction such as combination ethanol and water. The
quality control of total phenolic compound has been
conducted using different method. The simplest method to
detect phenolic compound is Folin-ciocalteu method which
is measure by UV-vis readout. The more complex method is
using HPLC and LC-MS to get more detail on phytochemical
structure. GC-MS is employed to determine the chemical
composition of raw propolis (Kasote, Bankova & Viljoen,
2022).

Dosage forms of bee products such as propolis are also
currently implementing the best technological developments

to maintain the quality of the active compounds in them

(Dvykaliuk, Adamchuk & Pylypko, 2022).

D. Integrated Technology of Bee Product
Promotion

The world is not only agro-climatically diverse, but is also a
centre for the diversity of various plant species and animal
resources including honeybee races. Geographical racial
differences of honey bees are found in different countries
and have been studied by scientists. The relationship
between bee species from one country to another is
generally quite far (Boyacioglu, Samanci & Samanci, 2022).
This is caused by differences in seasons, bee food sources
and geographical location.

The basic promotion of bee products began with its claims
as health supplements and other benefits as functional foods

and cosmetics. Packaging aesthetics is also one of the
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important marketing innovations of bee products (Chirilli,

Molino & Torri, 2022).
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Many things are considered by consumers in buying bee
products and their derivative products. This can be seen in

Figure 2.
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Figure 2. Things in promotion that are considered by consumers in buying bee products

The first consideration is if the origin of the product is clear,
because this is related to the taste and the type of bee used.
Consumers who already believe in a brand, will definitely
have a tendency to repurchase from the same brand.
Information technology intervention using barcodes as
origin tracing is one of the promising prospects in this
business. Agricultural product quality safety traceability and
barcode systems have become a worldwide trend. The
traceability platform can also be applied to bee products,
which can be used to identify all aspects of raw material
sourcing according to global standards. An integrated bee
product traceability system that involves all processes along
the supply chain can be implemented to increase consumer
confidence in bee products by making traceability data
accessible to consumers. In this bee product traceability
platform, the barcode system is very important and because
of its application at all stages of the platform traceability,
packaging and infrastructure of the standard barcode system
becomes very important. Bar-coding standardisation of bee
product data content is required starting from material
collection, purchasing, processing and selling. The adoption
of a barcode system and traceability platform offers a strong

guarantee for the safety of the quality of bee products and

increases the competitiveness of bee products in the
international market (Turban et al., 2015).

The packaging process and packaging display are also
important aspects for developing the technology. Premium
packaging is currently starting to be excellent.
Environmentally friendly packaging materials have also
become an important issue in international sales. This
in global competition.

increases producer innovation

Promotions that show the production process and
standardised quality in production are also an attraction for
consumers.

In addition to the issue of halal products, which are the
main criteria for sales in countries that are predominantly
Muslim and consumptive, such as Indonesia. The use of
celebrities to review products for consumption is a market
strategy that has quite a big influence (Lu et al., 2021;
Vaishampayan & Rane, 2022)

The market strategy has significantly changed in the last
20 years since the use of the internet for marketing. This
then changes people's buying and selling behaviour (Laudon
& Traver, 2013). Today, in order to appeal to Generation Z,
sellers have to get even more creative. The direction of

product marketing research and development is the bottom
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Table 2. The development of promotional techniques using technology as one aspect of consumer decision-making

Era

Methods

Developed system

Advantages

Weakness

Influence to Consumers

References

Marketing 1.0
1950-1960

Marketing 2.0
1960-2000

Marketing 3.0
1995-2000

Marketing 4.0
2001-2006

2007 - now

Conventional

Conventional

Ecommerce at
Invention stage
(online/digital)

Online

Online Forums
and Social Media

online

information system through
mass media

Information system through
mass media, e-mail, and
spam messages via e-mail or
mobile phone short
messages

Static Ads on Company
Website

E-commerce with more
complex services such as
shipping and financial
services. Not only selling
goods as well as feedback
facilities on the company's
website

Online trading in various
media such as forums, social
media, private online shops,

etc.

Mobile apps

The use of mass media as a marketing
medium is able to reach people at
various social levels because nowadays
computer technology is still relatively
expensive

The reach of marketing is wider than
just using mass media such as
newspapers, magazines, posters and
pamphlets

Companies can expand their market
segmentation and reach more
consumers

People get more choices in meeting
their needs related to payment services

Forums and social media have several
advantages that make people tend to
choose online forums and social media
as a place for buying and selling, which
include ease of access, and ease of use.
buying and selling process.

Several e-commerce platforms provide
special discount offers for mobile
application users, ease of use is an
important factor in user retention for
m-commerce

Product-driven concept where first make
the product, then find a way to sell it hard
so that consumers are positioned as buyers
without paying attention to the emotional
side of the buyer. A new prospective buyer
will know of a product only if he buys, sees
or hears an advertisement for a product
from the mass media

Products advertised via radio or spam
messages rarely get attention due to the
absence of product visuals

Product images and information are still
limited to static images due to bandwidth
limitations and web technology at that
time

In this period there are many frauds
because the payment system is still not
fully secure and at this time there is no

shopping security standard

Sometimes in buying and selling forums
there are problems related to the quality of
information which is often lacking and
sometimes missleading. This causes a
decrease in trust in the forum.

Consumers do not always find
the products they really need
and want, consumers are forced
to buy something advertised in
the mass media.

The customer-driven concept
makes consumers more loyal to
a product

The emergence of a consumer
community that contains
information about a product
that consumers do not get in the
actual market. From the seller's
point of view, the emergence of a
monopoly by who first
introduced the product, because
that company will be widely
known.

The ease of making buying and
selling transactions between
buyers and sellers began to be
felt by consumers from outside
the region and even outside the
country. However, not a few
consumers are reluctant to use
certain platforms for reasons of
safety and authenticity of goods

The intention to repurchase is
strongly influenced by the
overall level of satisfaction and
trust

Mobile commerce provides
convenience in accessibility,
connectivity, personalization,
and time efficiency for its users.

(Yang, 2022)

(Handayani & Martini, 2014;
Alam, 2022)

(Alzoubi et al., 2022)

(Hendarsyah, 2019)

(Turban et al., 2015; Laudon
& Traver, 2013)

(Sidharta & Suzanto, 2015;
Ahuja, V., & Khazanchi, 2016;
Li, Zhao & Pu, 2020;
Niranjanamurthy et al., 2013)
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from the bottom up by looking at consumers who are more
enthusiastic about existing trends (Liu, Zhu & Li, 2011).

The marketing and promotion approach was changed from
what was originally door-to-door promotion to spreading
information about products through online forums, to using
e-commerce platforms. Various e-commerce platforms are
playing an important role in the new era of marketing
campaigns. E-commerce with a review feature that can be
seen by all users facilitates the dissemination of information
about a product to be purchased. This can increase the trust
of prospective buyers to buy certain products (Putri, 2022).

Companies are already using much more robust data
repositories and using marketing analytics tools so that
marketing is coordinated based on social networks, search
engines, web, mobile and email platforms. The various e-
commerce platform also plays important role on new era of
marketing campaign (Brem & Wolfram, 2014). This way the
company has more budget efficiency and better product
exposure to the customer i.e company now can promote
their product international wide with little cost and can
reach different target of audience. The development of

marketing approaches is summarised in Table 2.

VI. REFERENCES

IV. CONCLUSION

The existence of integrated technology from the production
process, packaging, certification, supported by the internet
and digital promotion is expected to provide benefits to
business players of bee products as traditional medicines in
the world. The bee product business currently affects e-
Commerce. Entrepreneurs of bee products who are able to
compete in the competition are able to implement
technology into their companies. Implementation of
technology to increase business competition and sales of bee
products by using e-commerce as a means to market various
products, both in the form of digital and non-digital
products. With the integration of technology, customers can

access orders from various places and perform thoroughness

before buying.
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