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ABSTRACT 

Reed  Diffuser  from  Andalas  mutant  endophytic  bacteria  extract  is  the latest 

innovation as an anti-termite in addition to its natural aroma, the aroma of this  extract  

will  prevent  termites  from  living  or  doing  activities  around  this product. parts that 

contain cellulose such as buildings, clothing, and paper. The preparation of this business 

will be carried out in a preparatory stage, namely in collaboration with partners, then the 

production stages start from sterilization of tools, manufacture of media, preparation of 

solutions, microbial rejuvenation, manufacture of starters, fermentation, extraction of 

fermented products and packaging later. The marketing stage is carried out with various 

approaches ranging from online and offline. In reality, the termite-resistant Reed Diffuser 

must be able to compete with other termite-killing products that only act as exterminators. 

The sales target for this termite-resistant Reed Diffuser product are office employees, 

both administrative and archiving, as well as sellers of wooden home furnishings and 

clothing sellers, which will be very useful for them later in preventing economic and 

material losses due to termites. 
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1.  INTRODUCTION 

Losses caused by termites (Isoptera) reached 3.73 trillion, 8 trillion, and 8.68 trillion 

(in 2000, 2015, and 2018 respectively) (Nandika,  et al., 2003, Lesmana, 2015,  

respectively).  Yusuf, 2018).  Losses  caused  by termites  affect  various aspects of life, 

such as from agriculture, plantations, forestry, the wood industry and even to the world 

of archives and documentation (Sopandi, and Wasis, 2016). Documentation, especially 

those using paper must be managed and maintained to avoid damage (Nurmalina, 2019). 

Damage to documents is caused by several things, one of which is by termites that eat 

paper. The damage to documentation  that had been widely discussed was what happened 

in thousands of office archives at the state palace by termites, by eating several important 

state archives (Republika  April, 2006). Therefore, efforts need to be made to inhibit pest 

attacks on paper. 
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Various  efforts  were  made  to  save documents  from  damage  caused  by termites, 

ranging from natural and chemical approaches. Naturally, several plant extracts have been 

investigated which  are known  to have potential as termites. Research conducted by Hadi 

(2008) made termite-proof paper using Kiriyuh leaf extract. The  results showed  that  the  

extract was  less effective  in eradicating termites. However,  other research conducted by 

Arif et al., (2012) showed that filter paper soaked in palm fiber extract (Arenga pinnata 

Merr.) for one day and dried, effectively reduced the number of termites. 

Andalas Plants (Morus macroura Miq.)  is known as a plant that is resistant to termite 

attacks. Andaleh  wood is well known  as a potential building  material. However, this 

West Sumatran mascot plant has become one of the rare plants today (Fajrina, 2012). The 

ability  of Andalas  plants to survive from  termite pests is due to the presence of active 

anti-termite compounds  produced. Active  compounds  from plant secondary metabolites 

can also be produced by utilizing endophytic bacteria. Endophytic  bacteria are bacteria 

that live in plant tissues that can produce the same secondary metabolites as their host. 

Endophytic  bacteria from the Andalas  plant (Morus macroura Miq.) were isolated by 

Yandila, (2018) and Putri (2018). These bacteria have been tested for their ability to 

produce antimicrobial  compounds. Based on the character of the host and the active 

compounds it has, it is very likely that these bacteria also have termite-repellent activity. 

To  increase  the  anti-termite potential  produced  by Andalas  endophytic bacteria, a 

new innovation  is needed, one of which is by inducing mutation of endophytic bacteria 

with UV light. Ultraviolet (UV) radiation is an energy source that has the ability to 

penetrate the cell walls of microorganisms  and change their nucleic  acid  composition.  

Ultraviolet  absorption  by DNA can  cause  these microorganisms to be unable to replicate 

due to the formation of double bonds in pyrimidine molecules (Snyder et al., 1991). 

So that  a  further  effort  is  needed  in eradicating  termites,  making  an innovation of an 

anti-termite reeds diffuser product, which  is derived from the Andalas mutant endophytic 

bacteria which has been proven to be effective as an anti-termite due  to the presence of 

an anti-termite compound in the Andalas mutant  endophytic  bacteria which  has the same 

nature as its host, the Andalas plant. alone. 

Based on the description above, there is no similar product in which the main 

ingredient is the mutant Andalas  endophytic  bacteria itself. For this reason, an effort  

will be  made  to  manufacture  a  product  entitled  "Reed  Diffuser  from Andalas  Mutant  

Endophytic  Bacteria  Extract as an  Innovation  to Overcome Termite Pests". 

 

2. LITERATURE REVIEW 

The long-term goal of this PKM-K is to make the Reed Diffuser derived from this 

mutant  Andalas  endophytic  bacteria as a new  breakthrough  and business 

opportunity as an anti-termite. The short-term goals are: Produce innovative Reed 

Diffuser products to prevent termites. As a new breakthrough using Andalas endophytic 

bacteria extract as the main ingredient, Reed Diffuser is made as an anti-termite. To 

produce an environmentally friendly Reed Diffuser. The expected outcomes of this 
research are: Progress report, final report, entrepreneur product, scientific articles 

 

OVERVIEW OF BUSINESS PLAN 

Reed Diffuser from Andalas mutant endophytic bacteria extract is the latest 
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innovation  as an anti-termite in addition to its natural aroma, the aroma of this extract 

will prevent termites from living or doing activities around this product. from nature but 

does not change its main function as an anti-termite. 

This Reed Diffuser can be placed in a workspace that has a lot of important documents 

or archives so that it can prevent termites from living around the room, and can also be 

placed in a warehouse or building  shop or wood  can also be placed in a clothing store or 

warehouse so as to prevent termites from living and not being  attracted to it. the room  

where this Reed Diffuser  is placed. For a product description,  see picture 1 with the 

brand name Zipuedwi 

 

 

 
(a)                                                                 (b) 

Figure 1. (a) Raw Materials for Andalas Mutant Endophytic Bacteria Extract, (b) Reeds 

Diffuser Products 

 

In marketing, promotion  is very important. The success or failure of the promotion 

will have an impact on sales. Then the promotion  strategy will be carried out directly in 

the form of promotions in the nearest environment  both online ways such as on social 

media Instagram, Facebook, Twitter, TikTok to advertisements on the website later, as 

well as promotions in offline in the sales environment through brochures. 

As a start in make products and sell Reed Diffuser, then starting from the surrounding 

environment  and  in collaboration  with  partners who can  further promote this product, 

besides that this product is a very good innovation and the latest breakthrough  in the 

world  of innovative technology and in the field  of biology itself. 

Seeing from the current problem that there are many archives or documents,  clothes, 

and buildings  that are not used and live  especially office documents or others during this 

pandemic, many people work from home so that documents  or archives are not visible  

and not cleaned so that they become  a termite habitat. issued This termite-resistant Reed 

Diffuser is one of the solutions and business opportunities. 

Reed Diffuser anti termites This apart from the advantage that it can prevent termites 

from living in parts containing  cellulose such as buildings,  clothing, or paper, another 

advantage is that it does not need to use electricity and fire, by using wooden or bamboo 

sticks which function to absorb the extract of the mutant Andalas endophytic bacteria later 

and will spread in the environment.  the whole room. In addition, by using reeds rods or 

fiber sticks which are environmentally  friendly because the sticks are dipped in Andalas  

endophytic bacteria extract so that they can be termite-resistant, safe and comfortable to 

use, as well as a minimalist  and modern design. 
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Sales targets product Reed Diffuser is anti termites is Office employees, both  

administrative  and  archiving,  as well  as sellers of wooden  furniture and clothing  

sellers, are very  useful  for  them  later  in preventing  economic  and material losses due 

to termites. In reality, Reed Diffuser anti termites must be able to compete with other 

termite exterminator products whose function  is only as an exterminator, while our 

products will be used as a termite exterminator as well as a fragrance and use a modern  

and  minimalist  design,  so we  need a good  promotion  so that our products can be seen 

by the wider community  and able to compete with other products. 

 

3. IMPLEMENTATION METHODS 

There are three components that need to be done in the production process Reed  

Diffuser   termites.  First  looking for  partners  and  cooperation  in the manufacture of 

products both in the purchase of tools and materials. Second  production  preparation,  

starting from  raw  material  survey and preparation of extracts of mutant Andalas 

endophytic bacteria to manufacture of product  packaging.  The three stages of sales and 

promotion  and the necessary promotional plans. 

 

Production stage 

Before being sterilized in an autoclave, the tools were washed and dried. The petridish 

were wrapped in newspaper or used HVS  paper, while the test tubes, measuring cups and 

Erlenmeyer were wrapped in plastic and perforated around the plastic parts. Tools that 

are not heat resistant, sterilized with  70% alcohol. Sterilization for heat-resistant tools 

and materials, namely Petridish, paper discs, cotton buds, tips, sand, and medium which 

will be sterilized using an autoclave at a temperature of 121°C and a pressure of 15 Per 

Square Inchi (PSI) for 15 minutes. Instruments made of metal such as needles and 

tweezers are sterilized by burning them over a Bunsen flame until they turn red. 

Preparation of Medium and Solution a. Medium Nutrient Agar (NA). NA medium was 

made by weighing 28 g of NA medium powder and put into  a 1000  mL glass  beaker.  

The  NA medium  powder  was dissolved with aquadest  to  a  volume  of 1000  mL, 

heated while  stirring until  it  boils  and homogeneous, the erlenmeyer was covered with 

cotton and aluminum  foil, then sterilized in an autoclave with a temperature of 121oC 

and a pressure of 15 PSI for 15 minutes. 

Slanted NA medium was used for stock cultures. The slanted NA medium was made 

by adding 5 mL of dissolved NA medium  into a test tube using a volumetric  pipette. The 

test tube was covered with  cotton and aluminum  foil. Then the medium  was sterilized 

in an autoclave. After sterilization is complete, the medium is removed from the 

autoclave, and stored at room temperature until the medium  hardens. The position of the 

test tube is tilted by elevating the mouth of the test tube using a cotton swab. Prior to 

storage, ensure that the agar slanted medium is not contaminated. 

 

1070 mL of MH_B medium was made, by weighing 35.3 grams of MH_B medium, 
each 500 ML was inserted into two 1000 mL erlenmeyer, and the 100 mL erlenmeyer was 

filled with 70 mL of medium. Furthermore, the medium is heated with  a hot plate while  

stirring until  homogeneous and boiling  using a magnetic stirrer then tightly closed using 

cotton wrapped with wrapping,  then sterilized in an autoclave at a temperature of 121oC 

and a pressure of 15 PSI for 15 minutes. 
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3. EXPERIMENTAL 

 

 

 

Fig 1.  Taxonomic groups of culturable endophytic 

(A) bacteria and (B) fungi based on partial sequencing analysis of 16S rRNA 

and rDNA ITS, respectively. [Colour online.] (Source: courtesy of Scot) 

 

4. RESULTS  AND  DISCUSSION 

Developing Invert emulsion formulation of antagonists 

Field performance of biocontrol agents has often been unpredictable and too variable 
for large-scale use. A good formulation is the key to the commercial success of biocontrol 

agents. A formulated microbial product is composed of a biocontrol agent plus 

ingredients to improve its survival and effectiveness (Schisler et al., 2004). It is important 

that the spray droplets are evenly spread and retained on the foliage. Though much 

information is available for various formulations but information on invert emulsion 

formulation of endophytic bacterial antagonists are not there in adequate level. 

In present study, an attempt has been made to develop invert emulsion (water in oil) 

formulation of effective endophytic isolate P. fluorescens EPO. Fifteen different 

emulsifiers were used to homogenize the aqueous and oil phase. Out of two concentrations 

checked, tween 20 and tween 80 were produced least thickness of the layer in between 

the two phases. At one percent concentration tween 20 and tween 80 produced 1 mm 

thickness of the layer and in two percent concentration no layer was observed between the 

two layers. It was followed by poly ethylene glycol, which produced 2 mm layer thickness 

in 1 per cent and no layer was formed in 2 per cent. 

Eleven different oils were used to assess the possible increase in the shelf life of 

endophytes in invert emulsion. To assess the shelf life, colony forming units and the 

optical density value at 610 nm from the sample drawn at different day’s interval was 

used. Similar type of invert emulsion was prepared by Batta, 2007 with antagonistic 

fungus Trichoderma harzianum at a concentration of 6.0 x 107 conidia/ml in Coconut and 

Soybean oils, which provided maximum survival and control the postharvest diseases of 

fruits caused by Rhizopus stolonifer, Botrytis cinerea and Penicillium expansum. 

The shelf life of endophytic P. fluorescens EPO 15 was increased in all the oils used as 

days increased. The population was high at 90 Days after inoculation (DAI) and there after 

it started to decline. P. fluorescens EPO 15 recorded maximum mean colony forming units 

of 53.20 in rice bran oil which was significantly superior than other oil, followed by 

soybean (43.06 cfu) and sesame (42.33 cfu) oil compared to the control (26.25 cfu) 

5. CONCLUSION 
In conclusion, production of stable and effective invert emulsion bioformulation is 

important in the effective control of post harvest diseases of fruits. Bioformulation of the 

cells are highly 

ACKNOWLEDGEMENTS 



  DOI: https://doi.org/10.54482/GENETIKA/ 
 

https://journals.insparagonsociety.org                                              

 

We would like to thank all those who have contributed to the writing of this paper which 

we have no mentioned one by one, hopefully this paper will be useful. Thank you. 

REFERENCES 

[1] Mohd Sharif, S. N., Hashim, N., Md Isa, I., Abu Bakar, S., Idris Saidin, M., Syahrizal 

Ahmad, M., ... & Zainul, R. (2021). Carboxymethyl Cellulose Hydrogel Based 

Formulations of Zinc Hydroxide Nitrate-Sodium Dodecylsulphate-Bispyribac 

Nanocomposite: Advancements in Controlled Release 

Formulationhttps://doi.org/10.1166/jnn.2021.19499 of Herbicide. Journal of 

nanoscience and nanotechnology, 21(12), 5867-5880. 

https://doi.org/10.11661/jnn.2021.19499 

[2] Fatimah, P., Jumalia, R., Novianti, E. R., & Zainul, R. (2018). A REVIEW Teknik 

Blended: Prinsip dan Dasar-Dasar.  

[3] Sari, E. S. J., & Zainul, R. (2019). Nitrogen Triflorida (NF3): Termodinamika dan 

Transpor Elektron NF3. https://repository.unri.ac.id/handle/123456789/9722 

[4] WAHYUNINGSIH, S., & Model, T. S. The International Conference on 

Mathematics, Science, Education and Technology (ICOMSET 2015) Education, 

Mathematics, Science and Technology for Human and Natural Resources October 

22, 2015 Inna Muara Hotel and Convention Center Padang, Indonesia Organized by 

Faculty of Mathematics and Science State University of Padang Padang, Indonesia i 

Organizing Committee. https://pinpdf.com/icomset-2015-education-mathematics-

repository-unimal.html 

[5] WAHYUNINGSIH, S., & Model, T. S. The International Conference on 

Mathematics, Science, Education and Technology (ICOMSET 2015) Education, 

Mathematics, Science and Technology for Human and Natural Resources October 

22, 2015 Inna Muara Hotel and Convention Center Padang, Indonesia Organized by 

Faculty of Mathematics and Science State University of Padang Padang, Indonesia i 

Organizing Committee.  

[6] Romy, R., Martin, A., & Setiawan, A. (2019). Pengaruh Variasi Komposisi 

Campuran Bioetanol, Putaran Poros Dan Pemasangan Vacuum Tube Tipe 4y2 

Terhadap Prestasi Pada Motor Bakar Bensin Empat Langkah Satu Selinder. 

https://pinpdf.com/icomset-2015-education-mathematics-repository-unimal.html 

[7] WAHYUNINGSIH, S., & Model, T. S. download icomset 2015 proceedings-

ICOMSET 2017-Universitas. https://pinpdf.com/icomset-2015-education-

mathematics-repository-unimal.html 

[8] WAHYUNINGSIH, S., & Model, T. S. download icomset 2015 proceedings-

ICOMSET 2017-Universitas. https://pinpdf.com/download-icomset-2015-

proceedings-icomset-2017-universitas-.html 

[9] Archana, S., Prabakar, K., Raguchander, T., & Thangeswari, S. (2015). Development 

and Standardization of Invert Emulsion Formulation Based Bacterial Endophyte of 

Pseudomonas fluorescens EPO 15. Trends in Biosciences, 8(15), 3836-3841. 

https://www.researchgate.net/publication/233099337 
[10] Gwinn, K. D., Collins-Shepard, M. H., & Reddick, B. B. (1991). Tissue print-

immunoblot, an accurate method for the detection of Acremonium coenophialum in 

tall fescue. Phytopathology (USA). https://agris.fao.org/agris-

search/search.do?recordID=US9140197 

https://journals.insparagonsociety.org/
https://repository.unri.ac.id/handle/123456789/9722
https://www.researchgate.net/publication/233099337_Management_of_postharvest_disease_of_mango_anthracnose_incited_by_Colletotrichum_gleosporioides?enrichId=rgreq-e0b6e96b9504a4a2855b70603c964796-XXX&enrichSource=Y292ZXJQYWdlOzIzMzA5OTMzNztBUzoxMDA4MTQ3NzE2MTI4NzcwQDE2MTczNzI1NTQ2NzM%3D&el=1_x_2&_esc=publicationCoverPdf
https://agris.fao.org/agris-search/search.do?recordID=US9140197
https://agris.fao.org/agris-search/search.do?recordID=US9140197


NUR AZZIMA, et al.         

 

REED DIFFUSER FROM ENDOPHITE BACTERIAL EXTRACT MUTANTS AS 

INNOVATION TO OVERCOME TERMINE PEST 
 

[11] Rahman, M. H., Simpson, W. R., Matthew, C., Sabreen, S., Okubo, A., & Islam, K. 

R. (2015). Response of diploid perennial ryegrass to fungal endophyte AR29 

infections under water stress. Communications in soil science and plant analysis. 

https://agris.fao.org/agris-search/search.do?recordID=US201500199047 

[12] Santos, S. G. D., Silva, P. R. A. D., Garcia, A. C., Zilli, J. É., & Berbara, R. L. L. 

(2017). Dark septate endophyte decreases stress on rice plants. brazilian journal of 

microbiology, 48, 333-341. https://doi.org/10.1016/j.bjm.2016.09.018 

[13] Ghorbani, A., Razavi, S. M., Ghasemi, O. V., & Pirdeshti, H. (2019). Effects of 

endophyte fungi symbiosis on some physiological parameters of tomato plants under 

10 day long salinity stress. 

https://www.sid.ir/en/Journal/ViewPaper.aspx?ID=794469 

[14] Crandon, K. C., Davies, J. T. D., & Thompson, J. P. (2010). Reed diffuser 

toxicity. Clinical Toxicology, 48(3), 285. 

http://informahealthcare.com/doi/full/10.3109/15563651003740240 

[15] Panchal, B., Eddleston, M., Thomas, S. H., Thompson, J. P., & Vale, J. A. (2016). 

754 exposures to reed diffusers reported to the United Kingdom National Poisons 

Information Service 2010–2014. Clinical toxicology, 54(4), 333-338. 

https://doi.org/10.3109/15563650.2016.1140772 

[16] Staton-Growcock, S. T., & Sztajnkrycer, M. D. (2007). First reported human oral 

exposure to a reed diffuser air freshener containing 3-methoxy-3-methyl-1-butanol 

(MMB). Clin Toxicol, 45, 612. 

https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/1457735 

[17] Air, A. E. O. D. F. Â» Aroma Air Freshener Reed Diffuser. https://www.gold-

agents.com/product.aspx?id=24081735 

[18] Vilanova, C. Q., & Veras, C. A. G. (2012). Set of 3 Scent Reed Diffuser Set in Gift 

Box for Home Fragrance. Journal of Aerospace Technology and Management, 4(3), 

317-330. https://www.supplygoo.com/set-of-3-scent-reed-diffuser-set-in-gift-box-

for-home-fragrance.html 

[19] Tippo, N., Manyam, J., Yoosuk, B., Opaprakasit, P., & Sreearunothai, P. (2017). 

Slow Release of Menthol Using Sorbents Developed from Microwave Graphene 

Oxide. Applied Science and Engineering Progress, 10(1). https://ph02.tci-

thaijo.org/index.php/ijast/article/view/77826 

[20] Bulos, A. (2019). Solar Powered Mosquito Zapper with Fragrance 

Diffuser. Ascendens Asia Journal of Multidisciplinary Research Abstracts, 3(2). 

https://ojs.aaresearchindex.com/index.php/AAJMRA/article/view/4571 

[21] Datta, P., Mohi, G. K., & Chander, J. (2018). Clear Hexagon Reed Diffuser Glass 

Bottle with Lids. Journal of Laboratory Physicians, 10(1), 6.  

[22] Mehra, B., Bhattar, S., Saxena, S., Rawat, D., & Bhalla, P. (2016). 50ml Crystal 

Empty Square Reed Diffuser Glass Bottle-50webs. com. Journal of Laboratory 

Physicians, 8(1), 36.  

[23] Square, O. T. G. A. D. High Quality Luxury Reed Diffuser Glass Cups Bottle with 

Wooden Lids. https://www.gold-agents.com/product.aspx?id=42586183 

[24] Soto, I. I., Ramalho, M. A., & Izquierdo, O. S. (2013). 150ml Square Reed Essential 

Oil Glass Diffuser with Cork. Revista IBRACON de Estruturas e Materiais, 6(4), 

598-612. https://www.supplygoo.com/150ml-square-reed-essential-oil-glass-

diffuser-with-cork.html 

[25] Ding, L., Maier, A., Fiebig, H. H., Lin, W. H., & Hertweck, C. (2011). A family of 

multicyclic indolosesquiterpenes from a bacterial endophyte. Organic & 

https://agris.fao.org/agris-search/search.do?recordID=US201500199047
https://doi.org/10.1016/j.bjm.2016.09.018
https://www.sid.ir/en/Journal/ViewPaper.aspx?ID=794469
http://informahealthcare.com/doi/full/10.3109/15563651003740240
https://doi.org/10.3109/15563650.2016.1140772
https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/1457735
https://www.gold-agents.com/product.aspx?id=24081735
https://www.gold-agents.com/product.aspx?id=24081735
https://www.supplygoo.com/set-of-3-scent-reed-diffuser-set-in-gift-box-for-home-fragrance.html
https://www.supplygoo.com/set-of-3-scent-reed-diffuser-set-in-gift-box-for-home-fragrance.html
https://ph02.tci-thaijo.org/index.php/ijast/article/view/77826
https://ph02.tci-thaijo.org/index.php/ijast/article/view/77826
https://ojs.aaresearchindex.com/index.php/AAJMRA/article/view/4571
https://www.gold-agents.com/product.aspx?id=42586183
https://www.supplygoo.com/150ml-square-reed-essential-oil-glass-diffuser-with-cork.html
https://www.supplygoo.com/150ml-square-reed-essential-oil-glass-diffuser-with-cork.html


  DOI: https://doi.org/10.54482/GENETIKA/ 
 

https://journals.insparagonsociety.org                                              

 

biomolecular chemistry, 9(11), 4029-4031. 

https://pubs.rsc.org/en/content/articlelanding/2011/ob/c1ob05283g/unauth 

[26] Gond, S. K., Bergen, M. S., Torres, M. S., White, J. F., & Kharwar, R. N. (2015). 

Effect of bacterial endophyte on expression of defense genes in Indian popcorn 

against Fusarium moniliforme. Symbiosis, 66(3), 133-140. 

https://link.springer.com/article/10.1007/s13199-015-0348-9 

[27] Wemheuer, F., Wemheuer, B., Daniel, R., & Vidal, S. (2019). Deciphering bacterial 

and fungal endophyte communities in leaves of two maple trees with green 

islands. Scientific reports, 9(1), 1-14. https://www.nature.com/articles/s41598-019-

50540-2 

[28] Hoffman, M. T., Gunatilaka, M. K., Wijeratne, K., Gunatilaka, L., & Arnold, A. E. 

(2013). Endohyphal bacterium enhances production of indole-3-acetic acid by a 

foliar fungal endophyte. PLoS One, 8(9), e73132. 

https://doi.org/10.1371/journal.pone.0073132 

[29] Wemheuer, F., Wemheuer, B., Kretzschmar, D., Pfeiffer, B., Herzog, S., Daniel, R., 

& Vidal, S. (2016). Impact of grassland management regimes on bacterial endophyte 

diversity differs with grass species. Letters in Applied Microbiology, 62(4), 323-329. 

https://doi.org/10.1111/lam.12551 

[30] Kandel, S. L., Joubert, P. M., & Doty, S. L. (2017). Bacterial endophyte colonization 

and distribution within plants. Microorganisms, 5(4), 77. 

https://doi.org/10.3390/microorganisms5040077 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://journals.insparagonsociety.org/
https://pubs.rsc.org/en/content/articlelanding/2011/ob/c1ob05283g/unauth
https://link.springer.com/article/10.1007/s13199-015-0348-9
https://www.nature.com/articles/s41598-019-50540-2
https://www.nature.com/articles/s41598-019-50540-2
https://doi.org/10.1371/journal.pone.0073132
https://doi.org/10.1111/lam.12551

