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Australia is a rich source of biodiverse native plants that are mostly unstudied by western

food science despite many of them being ethnofoods of Australian Indigenous people.

Finding and understanding the relevant policy and legal requirements to scientifically

assess these plants in a responsible way is a major challenge for food scientists. This

work aims to give an overview of what the legal and policy framework is in relation to

food chemistry on Australian native plant foods, to clarify the relationships between

the guidelines, laws, policies and ethics and to discuss some of the challenges they

present in food chemistry. This work provides the framework of Indigenous rights,

international treaties, federal and state laws and ethical guidelines including key legislation

and guidelines. It discusses the specific areas that are applicable to food chemistry:

the collection of plant foods, the analysis of the samples and working with Indigenous

communities. This brief perspective presents a framework that can be utilized by food

chemists when developing responsible research involving plant foods native to northern

Australia and can help them understand some of the complexity of working in this

research area.
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INTRODUCTION

Australia is a rich source of biodiverse native plants that are mostly unstudied scientifically despite
many of them being ethnofoods eaten by Australia’s Indigenous people. Australia is one of the
world’s 17 megadiverse countries of flora and fauna with 93% of flowering plants occurring only in
it (1). Over the past 10 years native Australian plant foods have become more desired and accepted
in mainstream Australian culture and the past five years has seen many becoming common as
valued ingredients in food products on supermarket shelves, in gourmet foods and on restaurant
menus where they are usually an ingredient featured in the name and marketing of the product.
Researching native Australian plant foods offers the possibility of more of them being added to the
Australian food supply chain and enabling Indigenous communities to be an important part of this.
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Relatively few Australian native plant foods have been studied
by western food science to understand their nutritional or
functional components or to understand how they can be added
to the native food value chain and made commercially available.
Some of those that have been studied have been shown to have
high values in key nutrients (2, 3) and excellent food preservation
properties (4) as well as unique and interesting flavors (5). The
Kakadu plum is now used in the Queensland prawn industry as
a natural preservative to increase the shelf life of cooked chilled
prawns (4).

Food chemists study foods to understand their composition
and properties and to identify ways they can be used as food
products and as ingredients in other food products. For food
chemists to do responsible research on these plant foods they
must comply with international, national and state policies,
treaties and laws as well as uphold Indigenous rights and obtain
the samples and conduct the research in a legal and ethical
manner. Finding and understanding all of these requirements is
a major challenge.

The European Union’s Rome Declaration on Responsible
Research and Innovation in Europe (6) defines responsible
research and innovation as “the on-going process of aligning
research and innovation to the values, needs and expectations
of society.” It involves engagement of all societal actors, ethics,
respecting fundamental rights, governance through policy (7),
having research integrity and it should make science more
sustainable, ethical and socially beneficial (8). The aim of
this paper is to collate the current relevant key legal and
policy requirements into a framework for food chemists to
study native Australian plants in a responsible way, and to
comment on some of the challenges. This brief perspective
focuses only on the perspective of food chemists and does not
include chemistry related to medicine or pharmacology. It does
not include responsible innovation which would require legal
analysis of intellectual property laws and legal contracts. It is
not a framework for product development or commercialization
which would have other requirements including, but not
limited to, different types of permits with different conditions
and permission requirements, benefit sharing agreements,
agreements around branding and market access, the traditional
or novel status of the plant food with Food Standards Australia
New Zealand and various other regulatory requirements. It is not
a legal analysis by lawyers but a perspective of food chemists.

FOOD CHEMISTRY AND AUSTRALIAN
NATIVE PLANT FOODS

Food chemistry aims to analyze the composition and properties
of food and the compositional changes that occur during
handling, processing and storage of food (9). Food chemistry
studies of Australian native plant foods include nutrition
profiles, flavor chemistry, compounds that give antioxidant and
antimicrobial properties, chemical and metabolite composition,
compounds that impact safety of these as foods and changes
that occur during storage or processing. Recent studies include
the nutritional profiling of wattle seeds (10, 11), green plum (3),

Kakadu plum kernels (12) and gumby gumby leaves (13); the
chemical and metabolite composition of Kakadu plum (2, 14),
finger lime, native pepperberry and Davidson’s plum (15) and
Tasmanian pepper (16); the antioxidant properties of infusions
of gulban, anise myrtle and lemon myrtle leaves (17), Kakadu
plum extracts (18), wattle seeds (11), the tuckeroo (19), Illawarra
plum, Kakadu plum, muntries and native currant (20); and
analysis of storage of lemon myrtle, anise myrtle and Tasmanian
pepper leaf (21) as well as drying methods of Kakadu plum (22).
Food chemistry has the potential to be used in the provenance,
traceability and authenticity of native Australian plant foods.
Food chemistry studies including metabolomics have been used
to assess the authenticity of the geographical locations of other
food products (23–25). Metabolomics can be used to give both
a fingerprint of the “terroir” metabolome and to identify key
compounds to use as biomarkers for specific locations (25, 26)
which can be used to guarantee the origins of a product and
to protect against food fraud (23). One study of Kakadu plums
using attenuated total reflectance mid infrared spectroscopy has
shown that adulteration with synthetic ascorbic acid can be
detected (27). Further food chemistry analysis in the near future
is likely to include more of these types of profiling of other
native plant foods and more in-depth chemical and metabolite
composition analysis of previously studied ones. This analysis
is important for adding these foods as ingredients into other
foods, for increasing their use throughout Australia, and for
enabling sustainable Indigenous agri-businesses to be created. To
conduct these types of food analysis, food chemists need to ensure
they understand how to do them responsibly, by obtaining food
samples in a legal and responsible way, only doing analysis they
are permitted to do, andwith responsible and ethical involvement
of Indigenous communities.

THE FRAMEWORK FOR RESPONSIBLE
RESEARCH

The framework for responsible research presented in Figure 1

was compiled by finding and reading each individual element of
it then connecting and collating these together into a framework.
The Australian Code for the Responsible Conduct of Research (28)
states the principles of responsible research are honesty, rigor,
transparency, fairness, respect, recognition, accountability and
promotion. Burget et al. (29) describe the conceptual dimensions
of responsible research as inclusion, anticipation, responsiveness,
reflexivity, sustainability and care. The rights, treaties, laws and
policies in the framework provide the governance measures
and ethical guidance to enable food chemists to do responsible
research on native Australian plant foods.

RIGHTS TO UPHOLD: INDIGENOUS
RIGHTS

The rights of Indigenous people add a dimension of inclusion
to responsible research. Engagement of all stakeholders is
considered essential for innovation to be sustainable, acceptable
and desirable (6), and upholding the rights of Indigenous
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FIGURE 1 | The framework for responsible research for food chemists working with Australian native plant foods. This framework contains key legislation; however,

other laws and guidelines may also be relevant.
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people means engaging with them and recognizing their right
to be engaged in research (28). The United Nations Declaration
on the Rights of Indigenous Peoples (30) and the Australian
The Community Guide to the UN Declaration on the Rights
of Indigenous Peoples (31) have determined how these rights
relate to Indigenous Australians in this context. Article 31
states Indigenous Australians have “the right to maintain,
control, protect, and develop their cultural heritage, traditional
knowledge and traditional cultural expressions, as well as the
manifestations of their sciences, technologies and cultures,
including human and genetic resources, seeds, medicines,
knowledge of the properties of fauna and flora. . . ” etc. (30).
Aboriginal and Torres Strait Islander communities in Australia
have knowledge about these plants such as which ones are foods,
when they are available, what should not be eaten, and how
they should be processed to be made safe or edible (32–34).
This extensive plant knowledge has been declared one of the
important economic resources of Aboriginal Australians (35).
The UN Declaration indicates research on Australian native
plant foods used by Indigenous people should involve Indigenous
people in the research. This complies with Articles 21 and 32
by giving Indigenous Australians an opportunity to improve
their economic conditions and the right to determine and
develop strategies for the development or use of their lands
and other resources. In addition, such a research partnership
allows compliance with Article 29, as Indigenous Australians
have the right to the productive capacity of their land. It provides
opportunities for communities to produce food from their land,
support and create new businesses and develop the economic
status of the community which will contribute to societal goals
as well as economic growth (36, 37).

TREATIES TO COMPLY WITH:
INTERNATIONAL TREATIES

International treaties provide requirements at an international
level and protection against the threat of genetic material of
native plant species being taken and domesticated in other
countries (38). The international Convention on Biological
Diversity (CBD) was put in place to help with conservation and
sustainable use of biological diversity and to ensure there is
benefit sharing of genetic resources (39). Article 15 relates to
accessing genetic resources and it changed the authority to access
natural resources from the “common heritage of mankind” to
being that of the national government who now have sovereign
rights over natural resources (39, 40) and states access must be on
“mutually agreed terms,” that “prior informed consent” should be
obtained and there should be “sharing in a fair and equitable way
the results of research and development and the benefits arising
from the commercial and other utilization of genetic resources
with the Contracting Party providing such resources.” It is from
this part of the CBD that the federal, state and territory laws for
permits and benefit-sharing agreements for collection and study
of native plants has been derived.

The Nagoya Protocol (41) is supplementary to the CBD and
is not ratified in Australia (42), but must be complied with if

Australian food products or samples are exported to countries
that have ratified it. A more detailed explanation of this in
relation to Australian native plant foods is given by Adhikari
et al. (43). The Bonn Guidelines were written to operationalize
the relevant provisions in the CBD (44). It gives guidelines
about gaining prior informed consent to access genetic resources
and basic guidelines of what should be considered in mutually
agreed terms.

The Convention on International Trade in Endangered Species
of Wild Fauna and Flora (CITES) (45) contains a list of
endangered wild fauna and flora that CITES regulations relate to.
The International Treaty on Plant Genetic Resources for Food and
Agriculture recognizes that plant genetic resources are depended
on for food and agriculture and that most plants that are farmed
are being done in places other than where they originated (46). It
addresses benefit sharing of plants used for food and agriculture
(Article 1), and its purpose is partly to promote the conservation
and food production of wild plants by supporting the efforts of
local and Indigenous communities (Article 5) and to recognize
the contribution they make in conservation and development of
plant genetic resources (Article 9).

LAWS TO OBEY: FEDERAL, STATE AND
TERRITORY LAWS

Article 15 of the CBD recognizes that states have the sovereign
right over their natural resources and national governments have
the authority to grant access to them. Governance of biological
resources are within the respective jurisdiction of each state,
territory, or the Commonwealth government in Australia who
all have separate and differing laws and requirements. Figure 1
contains a list of the key federal and state Acts related to research
on native Australian plants (47–63), although other Acts will
also be relevant. These Acts enforce the international treaties
and Indigenous rights and bring in the appropriate and legal
ways to uphold these. They state what land they apply to and
how they apply across ownership of land. They use permits
and authorizations as a means of ensuring appropriate approval
has been given for plant or fruit collection and that the “prior
informed consent” required by the CBDhas been given from both
the government and from owners or title holders of the land. In
some circumstances benefit sharing agreements are required to
ensure the CBD requirement for “sharing in a fair and equitable
way the results of research and development” does occur (39).
Some Acts have other relevant requirements for the traceability
of samples including for them to be botanically identified by a
Herbarium, sampling and storage requirements, the requirement
to keep records of the samples and the need for reporting on
disposal of plant material.

The federal government has other laws relevant to collecting
samples in conjunction with Indigenous communities including
the Native Title Act 1993 (64) and the Aboriginal Land Rights
(Northern Territory) Act 1976 (65) and some states have other
relevant Acts too, not included in Figure 1. The states add
information and requirements in relation to the collection of
plant samples on land under Indigenous rights or native title,
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FIGURE 2 | A word cloud summary of the principles and core values of the ethical guidelines relevant to the study of native Australian plants. The guidelines used

were AIATSIS Code of Ethics for Aboriginal and Torres Strait Islander Research (67), the National Statement on Ethical Conduct in Human Research section 4.7 (28),

Ethical conduct in research with Aboriginal and Torres Strait Islander Peoples and communities: Guidelines for researchers and stakeholders (70), Keeping Research

on Track II (69), the AH&MRC Guidelines for Research into Aboriginal Health: Key Principles (71) and Ten principles relevant to health research among Indigenous

Australian populations (72). The more frequently a key word is used in the respective text, the larger in size it is presented. This word cloud was made using

WordClouds.com (Zygomatic).

for example, in NSW the National Parks and Wildlife Act 1974
No 80 (49) recognizes the cultural significance of certain lands
to Aboriginal people (s71D) and details the requirements around
Aboriginal land, objects and places.

GUIDELINES TO FOLLOW: ETHICS
GUIDELINES

Responsible research involves working in an ethical way with
all stakeholders on a project. Ethics approval is mandatory
when doing research with human subjects, but the need to
obtain approval from an ethics committee for research involving
native Australian plant foods may not be as apparent to this
research area. The ethics guidelines contribute ways of acting
responsibly and upholding Indigenous rights when working and
engaging with Indigenous communities. They give contextually
appropriate ways of acting and thinking in an ethical manner,
to help researchers understand their desire, motivation and the
cultural narrative, and help them to act with moral judgement as
a way to impede good intentions from having bad effects (66).

When working with Indigenous community members
researchers are required to comply with the AIATSIS Code of
Ethics for Aboriginal and Torres Strait Islander Research (67).
One of the functions of the Australian Institute of Aboriginal
and Torres Strait Islander Studies (AIATSIS) is to provide
ethical guidance for research under the Australian Institute of
Aboriginal and Torres Strait Islander Studies Act 1989 (68). The
guidelines for ethical research have the principles of Indigenous
self-determination, Indigenous leadership, impact and value
and of sustainability and accountability. The National Health

and Medical Research Council (NHMRC) Keeping Research on
Track II (69) contains useful and practical ways and guidance
for researchers in having Indigenous communities involved in
research. Other relevant ethical guidelines are given in Figure 1

and also provide useful information about ethical research in this
area. The word cloud in Figure 2 acts as a summary of the ethical
guidelines and shows the main themes and terms which appear
most frequently in the guidelines and was made using a method
slightly modified fromMaramba et al. (73).

The two most obvious themes in the ethics guidelines, as
shown in Figure 2, are respect and cultural. Respect in the
NHMRC guidelines relates to respect for Indigenous people and
their knowledge (28, 70). Jamieson et al. (72) refers to respect
as a mutually respectful partnership framework which comes
from an open and transparent relationship. Culture is mentioned
in a number of contexts including cultural continuity (69, 70),
cultural distinctiveness (28), cultural competency (70), cultural
expression (74) and cultural sensitivity (71).

There are general guidelines for ethical and responsible
conduct of research which must also be complied with when
conducting native plant food research including the Australian
Code for the Responsible Conduct of Research (28), the Statement
on Consumer and Community Involvement in Health andMedical
Research (75) and, in Queensland, the Queensland Biotechnology
Code of Ethics (76).

DISCUSSION

The framework above shows the complexity involved in
scientifically studying Australian native plant foods. One
challenge within the framework is for food chemists
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to understand if their planned work will be classed as
biodiscovery. The definitions of “biodiscovery” and the
related “bioprospecting” are different between the Acts, and
definitions are not written with scientific detail. Overall, there is
a lack of clarity within these laws about what it means to study
chemical composition which could leave them open to multiple
interpretations in relation to food chemistry analysis and
potential commercial use. Providing guidelines and assistance
to scientists in this field of research is essential if a consistent
approach is desired. The definitions should clearly state if they
apply only to novel or previously undiscovered compounds, or if
they apply only to new commercial uses. Current definitions that
state they apply to research relating to “biochemical compounds”
do not acknowledge that all plant material is made up of chemical
compounds including many important but common nutrition
and safety compounds. Future policy development to make these
definitions clear and interpretable by scientists from various
relevant disciplines is highly recommended to facilitate equitable
research compliance in this area.

Australian state and federal governments each endorsed a
“Nationally consistent approach for access to and the utilization
of Australia’s native genetic and biochemical resources” on the
11th Oct, 2002 (77), agreeing there should be one approach
across all of Australia. However, there are inconsistencies in
the land they relate to, the definitions of biodiscovery, the
access requirements, and the timing and need for benefit sharing
agreements. A nationally consistent approach would help reduce
confusion and prevent intentional and unintentional biopiracy
from occurring (43).

The need for a benefit-sharing agreement is based on Article
15 of the CBD (39). As part of the Nationally Consistent
Approach signed by Australian states it was intended that model
contracts and dictionaries of contractual terms be developed
for the benefit-sharing agreements so biodiscovery could be
facilitated with a certainty of the process (77). The Australian
Government has stated that the CBD objective of fair and
equitable benefit sharing has been the most difficult to implement
(40). Other challenges for food scientists in relation to benefit
sharing agreements are understanding and agreeing on what
fair and equitable may mean for different parties; working with
multiple access providers; what to do when native plants grow
over multiple locations; valuing non-monetary and intangible
benefits; knowing how to provide reasonable support when
handing a remote Indigenous community a legal document;
and knowing what reasonable benefit sharing is in regards to
Indigenous people’s knowledge.

Food chemists collecting samples need to obtain the permits
and authorizations required for the specific place where
they intend collecting samples and need to understand the
requirements for each place they collect from as this varies
throughout Australia. This brief perspective shows some of
the complexity involved in planning to study native Australian
plant foods, before they can even be collected or scientifically
studied. Responsible research for food chemists studying
native Australian plant foods involves upholding the rights
of Indigenous Australians, working with communities when
the foods grow on their land, complying with international
treaties, following laws and obtaining permits and benefit sharing
agreements where required, and working ethically toward and
with all stakeholders.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/supplementary material, further inquiries can be
directed to the corresponding author.

AUTHOR CONTRIBUTIONS

SF, HES, and YS conceptualized the paper. SF researched and
wrote the paper. HES, HJS,MR, and YS supervised the project. SF,
HES, HJS, MR, and YS edited the paper. All authors contributed
to the article and approved the submitted version.

FUNDING

This research was jointly funded by the Australian Government
through the Australian Research Council Industrial
Transformation Training Centre for Uniquely Australian Foods
Grant number IC180100045, the Queensland Government
Department of Agriculture and Fisheries and the University
of Queensland. SF’s Ph.D. is supported by an Australian
Government Research Training Program Scholarship and the
University of Queensland.

ACKNOWLEDGMENTS

The authors acknowledge the Traditional Owners of the lands
on which native plant foods grow and respect the knowledge
and experience the Traditional Owners hold regarding the care,
harvest and use of these plants.

REFERENCES

1. Cresswell I, Murphy H. Australia State of the Environment 2016: Biodiversity.

Australia: Commonwealth of Australia.

2. Konczak I, Maillot F, Dalar A. Phytochemical divergence in 45 accessions

of Terminalia ferdinandiana (Kakadu plum). Food Chem. (2014) 151:248–

56. doi: 10.1016/j.foodchem.2013.11.049

3. Fyfe SA, Netzel ME, Tinggi U, Biehl EM, Sultanbawa Y. Buchanania obovata:

an Australian Indigenous food for diet diversification. Nutr Diet. (2018)

75:527–32. doi: 10.1111/1747-0080.12437

4. Sultanbawa Y. Food preservation and the antimicrobial activity of Australian

native plants. In: Sultanbawa Y, and Sultanbawa F, editors. Australian Native

Plants : Cultivation and Uses in the Health and Food Industries. Boca Raton,

FL: CRC Press; Taylor & Francis Group (2016) 251–63. doi: 10.1201/b20635

5. Smyth H, Sanderson J, Sultanbawa Y. Lexicon for the sensory description of

Australian native plant foods and ingredients. J Sens Stud. (2012) 27:471–

81. doi: 10.1111/joss.12012

6. Italian Presidency of the Council of the European Union. Rome Declaration on

Responsible Research and Innovation in Europe. Rome: 2014 Italian Presidency

of the Council of the European Union (2014)

Frontiers in Nutrition | www.frontiersin.org 6 January 2022 | Volume 8 | Article 738627

https://doi.org/10.1016/j.foodchem.2013.11.049
https://doi.org/10.1111/1747-0080.12437
https://doi.org/10.1201/b20635
https://doi.org/10.1111/joss.12012
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.frontiersin.org/journals/nutrition#articles


Fyfe et al. Research With Australian Plant Foods

7. European Commission. Responsible Research and Innovation: Europe’s Ability

to Respond to Societal Challenges. Luxembourg: European Union (2012).

8. RRI Tools Consortium. A Practical Guide to Responsible Research and

Innovation: Key Lessons From RRI Tools. Barcelona: Milimétrica Producciones

SL (2016).

9. Damodaran S, Parkin KL. Fennema’s Food Chemistry. Boca Raton, Florida,

CRC Press (2017).

10. Shelat KJ, Adiamo OQ, Olarte Mantilla SM, Smyth HE, Tinggi U, Hickey S,

et al. Overall nutritional and sensory profile of different species of Australian

Wattle Seeds (Acacia spp.): potential food sources in the arid and semi-arid

regions. Foods. (2019) 8:482. doi: 10.3390/foods8100482

11. Adiamo OQ, Netzel ME, Hoffman LC, Gidley MJ, Sultanbawa Y.

Nutritional, anti-nutritional, antioxidant, physicochemical and functional

characterization of Australian acacia seed: effect of species and regions. J Sci

Food Agric. (2021) 101:4681–90. doi: 10.1002/jsfa.11113

12. Akter S, Netzel M, Fletcher M, Tinggi U, Sultanbawa Y. Chemical and

nutritional composition of Terminalia ferdinandiana (Kakadu Plum) kernels:

a novel nutrition source. Foods. (2018) 7:60. doi: 10.3390/foods7040060

13. Phan ADT, Chaliha M, Hong HT, Tinggi U, Netzel ME, Sultanbawa Y.

Nutritional value and antimicrobial activity of Pittosporum angustifolium

(Gumby Gumby), an Australian indigenous plant. Foods. (2020)

9:887. doi: 10.3390/foods9070887

14. Williams DJ, Edwards D, Pun S, Chaliha M, Burren B, Tinggi U, et al.

Organic acids in Kakadu plum (Terminalia ferdinandiana): the good (ellagic),

the bad (oxalic) and the uncertain (ascorbic). Food Res Int. (2016) 89:237–

44. doi: 10.1016/j.foodres.2016.08.004

15. Lim V, Gorji SG, Daygon VD, Fitzgerald M. Untargeted and targeted

metabolomic profiling of Australian indigenous fruits. Metabolites. (2020)

10:114. doi: 10.3390/metabo10030114

16. Mathie K, Lainer J, Spreng S, Dawid C, Andersson DA, Bevan S, et al.

Structure–pungency relationships and TRP channel activation of Drimane

sesquiterpenes in tasmanian pepper (Tasmannia lanceolata). J Agric Food

Chem. (2017) 65:5700–12. doi: 10.1021/acs.jafc.7b02356

17. Nirmal NP,Webber D, Mereddy R, Sultanbawa Y. Biochemical and functional

properties of indigenous Australian herbal infusions. Food Biosci. (2018)

26:133–8. doi: 10.1016/j.fbio.2018.10.011

18. Akter S, Netzel ME, Tinggi U, Osborne SA, Fletcher MT, Sultanbawa Y.

Antioxidant rich extracts of Terminalia ferdinandiana inhibit the growth of

foodborne bacteria. Foods. (2019) 8:281. doi: 10.3390/foods8080281

19. Pham NMQ, Chalmers AC, Vuong QV, Bowyer MC, Scarlett CJ.

Characterising the physical, phytochemical and antioxidant properties

of the tuckeroo (Cupaniopsis anacardioides) fruit. Technologies. (2017)

5:57. doi: 10.3390/technologies5030057

20. Tan AC, Konczak I, Ramzan I, Sze DMY. Antioxidant and cytoprotective

activities of native Australian fruit polyphenols. Food Res Int. (2011) 44:2034–

40. doi: 10.1016/j.foodres.2010.10.023

21. Chaliha M, Cusack A, Currie M, Sultanbawa Y, Smyth H. Effect of packaging

materials and storage on major volatile compounds in three Australian native

herbs. J Agric Food Chem. (2013) 61:5738–45. doi: 10.1021/jf400845t

22. Cozzolino D, Phan A, Netzel M, Smyth H, Sultanbawa Y.

Monitoring two different drying methods of Kakadu plum puree by

combining infrared and chemometrics analysis. CyTA J Food. (2021)

19:183–9. doi: 10.1080/19476337.2021.1875052

23. Fyfe S, Chaliha M, Netzel ME, Sultanbawa Y. Ethnic foodomics:

metabolomics studies of ethnic foods. In: Cifuentes A, editor. Comprehensive

Foodomics, Reference Module in Food Science. Oxford: Elsevier (2020)

184–96. doi: 10.1016/B978-0-08-100596-5.22794-7

24. Cubero-Leon E, Peñalver R, Maquet A. Review on metabolomics

for food authentication. Food Res Int. (2014) 60:95–

107. doi: 10.1016/j.foodres.2013.11.041

25. Roullier-Gall C, Lucio M, Noret L, Schmitt-Kopplin P, Gougeon RD. How

subtle is the “terroir” effect? chemistry-related signatures of two “Climats de

Bourgogne.” PLoS ONE. (2014) 9:e97615. doi: 10.1371/journal.pone.0097615

26. Oms-Oliu G, Odriozola-Serrano I, Martín-Belloso O. Metabolomics for

assessing safety and quality of plant-derived food. Food Res Int. (2013)

54:1172–83. doi: 10.1016/j.foodres.2013.04.005

27. Cozzolino D, Phan ADT, Aker S, Smyth HE, Sultanbawa Y. Can infrared

spectroscopy detect adulteration of kakadu plum (Terminalia ferdinandiana)

dry powder with synthetic ascorbic acid? Food Anal Methods. (2021) 14:1936–

42. doi: 10.1007/s12161-021-02031-2

28. National Health and Medical Research Council, Australian Research Council,

and Universities Australia. (2018). Australian Code for Responsible Conduct of

Research. Canberra, ACT: National Health and Medical Research Council.

29. Burget M, Bardone E, Pedaste M. Definitions and conceptual dimensions of

responsible research and innovation: a literature review. Sci Eng Ethics. (2017)

23:1–19. doi: 10.1007/s11948-016-9782-1

30. United Nations. United Nations Delcaration on the Rights of Indigenous

Peoples. New York, NY: United Nations (2007).

31. Australian Human Rights Commission. The Community Guide to the UN

Declaration on the Rights of Indigenous Peoples. Sydney, NSW: Australian

Human Rights Commission (2010).

32. Thomson DF. Arnhem land: explorations among an unknown people. Part II

The people of blue mud bay. Geogr J. (1949) 113:1–8. doi: 10.2307/1788900

33. Levitt D. Plants and People: Aboriginal Uses of Plants on Groote Eylandt,

Canberra, ACT: Australian Institute of Aboriginal Studies (1981).

34. Latz P. Pocket Bushtucker. Alice Springs: IAD Press (1999).

35. Penny DH, Moriarty J. Aboriginal economy - then and now. In: Hetzel BS,

and Frith HJ, editors. The Nutrition of Aborigines in Relation to the Ecosystem

of Central Australia. Canberra, ACT: Commonwealth Scientific and Industrial

Research Organization (1978).

36. Ludwig D, Macnaghten P. Traditional ecological knowledge in

innovation governance: a framework for responsible and just

innovation. J Responsib Innov. (2019) 1–19. doi: 10.1080/23299460.2019.

1676686

37. Gorman JT, Wurm PA, Vemuri S, Brady C, Sultanbawa Y. Kakadu Plum

(Terminalia ferdinandiana) as a sustainable indigenous agribusiness. Econ

Bot. (2020) 74:74–91. doi: 10.1007/s12231-019-09479-8

38. Gorman, J., Brady, C., and Sultanbawa, Y. ’Looking after country’ through

wildlife utilisation. In: Baxter G, Finch N, Murray P, editors. Advances

in Conservation Through Sustainable Use of Wildlife. Brisbane, QLD: The

University of Queensland (2018) 235–9.

39. The Secretariat of the Convention on Biological Diversity. Convention on

Biological Diversity [Online]. (2016). Available online at: https://www.cbd.int/

(accessed October 22, 2016).

40. Department of the Environment and Heritage. Understanding the Nationally

Consistent Approach for Access to and the Utilisation of Australia’s

Native Genetic and Biochemical Resources. Canberra, ACT: Australian

Government (2002).

41. Secretariat of the Convention on Biological Diversity. Nagoya Protocol on

Access to Genetic Resources and the Fair and Equitable Sharing of Benefits

Arising from their Utilization to the Convention on Biological Diversity.

Nairobi: United National Environmental Program (2011).

42. Department of Foreign Affairs and Trade. The Australian Treaties Database

[Online]. Canberra, ACT: Australian Government (2018). Available online

at: http://www.info.dfat.gov.au/info/treaties/treaties.nsf (accessed August 17,

2018).

43. Adhikari K, Bosse J, Fish A, Sherman B. Intellectual Property and Related

Legal Issues Facing the Australian Native Food Industry.Wagga Wagga, NSW:

AgriFutures Australia (2018).

44. Secretariat of the Convention on Biological Diversity. Bonn Guidelines on

Access to Genetic Resources and Fair and Equitable Sharing of the Benefits

Arising out of their Utilization. Montreal: Secretariat of the Convention on

Biological Diversity (2002).

45. CITES Secretariat. Convention on International Trade in Endangered Species

of Wild Fauna and Flora. Gabarone: CITES Secretariat (1983).

46. Food and Agriculture Organization of the United Nations. International

Treaty on Plant Genetic Resources for Food and Agriculture. Rome: Food and

Agriculture Organization of the United Nations (2009).

47. Queensland Government. Biodiscovery Act 2004. Brisbane, QLD: Queensland

Government (2019).

48. Northern Territory of Australia. Biological Resources Act 2006. Darwin, NT:

Northern Territory of Australia (2020).

49. NSWGovernment.National Parks andWildlife Act 1974 No 80. Sydney, NSW:

NSW Government (2021)

50. Western Australia. Biodiversity Conservation Regulations 2018. Perth, WA:

Western Australia (2018).

Frontiers in Nutrition | www.frontiersin.org 7 January 2022 | Volume 8 | Article 738627

https://doi.org/10.3390/foods8100482
https://doi.org/10.1002/jsfa.11113
https://doi.org/10.3390/foods7040060
https://doi.org/10.3390/foods9070887
https://doi.org/10.1016/j.foodres.2016.08.004
https://doi.org/10.3390/metabo10030114
https://doi.org/10.1021/acs.jafc.7b02356
https://doi.org/10.1016/j.fbio.2018.10.011
https://doi.org/10.3390/foods8080281
https://doi.org/10.3390/technologies5030057
https://doi.org/10.1016/j.foodres.2010.10.023
https://doi.org/10.1021/jf400845t
https://doi.org/10.1080/19476337.2021.1875052
https://doi.org/10.1016/B978-0-08-100596-5.22794-7
https://doi.org/10.1016/j.foodres.2013.11.041
https://doi.org/10.1371/journal.pone.0097615
https://doi.org/10.1016/j.foodres.2013.04.005
https://doi.org/10.1007/s12161-021-02031-2
https://doi.org/10.1007/s11948-016-9782-1
https://doi.org/10.2307/1788900
https://doi.org/10.1080/23299460.2019.1676686
https://doi.org/10.1007/s12231-019-09479-8
https://www.cbd.int/
http://www.info.dfat.gov.au/info/treaties/treaties.nsf
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.frontiersin.org/journals/nutrition#articles


Fyfe et al. Research With Australian Plant Foods

51. Western Australia. Biodiversity Conservation Act 2016. Perth, WA: Western

Australia (2016).

52. Victorian Government. Parks Victoria Act 2018. Melbourne, VIC: Victorian

Government (2018).

53. Victorian Government. Flora and Fauna Guarantee Act 1988. Melbourne,

VIC: Victorian Government (1988).

54. Victorian Government. National Parks Act 1975. Melbourne, VIC: Victorian

Government (1975).

55. Australian Government. Access to Biological Resources in States and

Territories [Online]. (2021). Available online at: https://www.environment.

gov.au/topics/science-and-research/australias-biological-resources/access-

biological-resources-states-and (accessed October 10, 2021).

56. Tasmanian Government. National Parks and Reserves Management Act 2002.

Hobart, TAS: Tasmanian Government (2019).

57. TasmanianGovernment.Threatened Species Protection Act 1995. Hobart, TAS:

Tasmanian Government (2020).

58. Tasmanian Government. Nature Conservation Act 2002. Hobart, TAS:

Tasmanian Government (2020).

59. South Australian Government. National Parks and Wildlife Act 1972.

Adelaide, SA: South Australian Government (2021).

60. South Australian Government. Wilderness Protection Act 1992. Adelaide, SA:

South Australian Government (2019)

61. South Australian Government. Native Vegetation Act 1991. Adelaide, SA:

South Australian Government (1991).

62. Australian Capital Territory Government. Nature Conservation Act 2014.

Canberra, ACT: Australian Capital Territory Government (2020).

63. Queensland Government. Nature Conservation Act 1992. Birsbane, QLD:

Queensland Government (2021).

64. Australian Government. Native Title Act 1993. Canberra, ACT: Australian

Government (2018).

65. Australian Government. Aboriginal Land Rights (Northern Territory) Act

1976. Canberra, ACT: Australian Government (2016).

66. Grinbaum A, Groves C. What is “responsible” about responsible innovation?

understanding the ethical issues. In: Owen R, Bessant J, and Heintz M, editors.

Responsible Innovation: Managing the Responsible Emergence of Science and

Innovation in Society. Hoboken, NJ: John Wiley & Sons, Ltd (2013) 119–

42. doi: 10.1002/9781118551424.ch7

67. Australian Institute of Aboriginal and Torres Strait Islander Studies.

AIATSIS Code of Ethics for Aboriginal and Torres Strait Islander Research.

Canberra, ACT: Australian Institute of Aboriginal and Torres Strait Islander

Studies (2020).

68. Australian Government. Australian Institute of Aboriginal and Torres

Strait Islander Studies Act 1989 C2016C00164. Canberra, ACT: Australian

Government (2016).

69. National Health and Medical Research Council. Keeping research on track II.

Canberra, ACT: Commonwealth of Australia (2018).

70. National Health and Medical Research Council. Ethical conduct in research

with Aboriginal and Torres Strait Islander Peoples and communities:

Guidelines for researchers and stakeholders. Canberra, ACT: Commonwealth

of Australia (2018).

71. Aboriginal Health and Medical Research Council of New South Wales.

AH&MRC Guidelines for Research into Aboriginal Health: Key Principles.

Matraville, NSW: Aboriginal Health and Medical Research Council of

New South Wales (2016).

72. Jamieson LM, Paradies YC, Eades S, Chong A, Maple-Brown L, Morris P,

et al. Ten principles relevant to health research among Indigenous Australian

populations.Med J Aust. (2012) 197:16. doi: 10.5694/mja11.11642

73. Maramba ID, Davey A, Elliott MN, Roberts M, Roland M, Brown

F, et al. Web-based textual analysis of free-text patient experience

comments from a survey in primary care. JMIR Med Inform. (2015)

3:e20. doi: 10.2196/medinform.3783

74. Australian Institute of Aboriginal and Torres Strait Islander Studies.

Guidelines for Ethical Research in Australian Indigenous Studies. Canberra,

ACT: Australian Institute of Aboriginal and Torres Strait Islander

Studies (2012).

75. National Health andMedical Research Council and Consumers Health Forum

of Australia. Statement on Consumer and Community Involvement in Health

and Medical Research. Canberra, ACT: Australian Government (2016).

76. Office of Biotechnology. Queensland Biotechnology Code of Ethics (Interim).

Birsbane, QLD: Queensland Government (2006).

77. Natural Resource Management Ministerial Council. Nationally consistent

approach for access to and the utilisation of Australia’s native genetic and

biochemical resources. Brisbane, QLD: Australian Government (2002).

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2022 Fyfe, Smyth, Schirra, Rychlik and Sultanbawa. This is an open-

access article distributed under the terms of the Creative Commons Attribution

License (CC BY). The use, distribution or reproduction in other forums is permitted,

provided the original author(s) and the copyright owner(s) are credited and that the

original publication in this journal is cited, in accordance with accepted academic

practice. No use, distribution or reproduction is permitted which does not comply

with these terms.

Frontiers in Nutrition | www.frontiersin.org 8 January 2022 | Volume 8 | Article 738627

https://www.environment.gov.au/topics/science-and-research/australias-biological-resources/access-biological-resources-states-and
https://www.environment.gov.au/topics/science-and-research/australias-biological-resources/access-biological-resources-states-and
https://www.environment.gov.au/topics/science-and-research/australias-biological-resources/access-biological-resources-states-and
https://doi.org/10.1002/9781118551424.ch7
https://doi.org/10.5694/mja11.11642
https://doi.org/10.2196/medinform.3783
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.frontiersin.org/journals/nutrition#articles

	The Framework for Responsible Research With Australian Native Plant Foods: A Food Chemist's Perspective
	Introduction
	Food Chemistry and Australian Native Plant Foods
	The Framework for Responsible Research
	Rights to Uphold: Indigenous Rights
	Treaties to Comply With: International Treaties
	Laws to Obey: Federal, State and Territory Laws
	Guidelines to Follow: Ethics Guidelines
	Discussion
	Data Availability Statement
	Author Contributions
	Funding
	Acknowledgments
	References


