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ARTICLE INFO  ABSTRACT 
 
 

The central aim of this research was to explore the feasibility of utilizing an organic cleaning solution as an 
alternative to chemical agents for eliminating watermark stains on stainless steel kitchen countertops, 
windows, and equipment. The primary objective was to mitigate the adverse environmental impacts associated 
with descaling agents. The research employed an experimental design to test formulations of Kamias delimer 
solutions for their total acidity and the reduction of pathogens such as salmonella, E. coli, and staphylococcus. 
Maintenance employees and culinary students familiar with standard cleaning processes were surveyed to 
gauge their opinions on the product's use. Averrhoa bilimbi, with its high citric acid content, presented as an 
effective solution for removing tarnish, stains, and oxidation from metals, leaving a remarkable shine. The 
Kamias Delimer, with a total acidity of 5.69 pH, proved effective in reducing pathogens by up to 99.99% 
within a 10-minute contact period. Survey respondents positively endorsed the use of the kamiasdelimer 
solution. The findings from this research initiative will provide valuable insights in Barangay San Ildefonso, 
Alaminos Laguna, contributing to the development of eco-friendly and sustainable cleaning solutions suitable 
for the local community. This investigation adds to the expanding knowledge about sustainable cleaning 
methods, aiming to optimize the utilization of Kamias fruit. 
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INTRODUCTION 
 
The researchers’ concerns about environmental damage and the need 
for sustainable ways have increased the emphasis on developing eco-
friendly solutions in various businesses. The creation of cleaning 
goods and Delimer formulations is one sector that is undergoing 
tremendous change. Many typical cleaning solutions include harsh 
chemicals that can harm the environment, from manufacturing 
through disposal. As a result, there is a growing effort to develop 
greener alternatives that employ natural materials and can degrade 
without causing harm. Kamias Fruit offers an ecologically friendly 
alternative to typical cleaning procedures. In contrast to chemical-
laden cleaning solutions, Kamias fruit, with its natural acidic 
qualities, provides an efficient and biodegradable cleaning choice. 
Using Kamias as a cleaning agent can help reduce traditional cleaning 
practices’ environmental concerns. This shift is taking place because 
consumers are becoming more aware of the negative impacts of 
traditional methods and desire healthier items for the environment. 
Developing an organic Delimer harnessed from a naturally occurring 
source offers a promising solution to mitigate these concerns. Kamias 
fruit (Averrhoa bilimbi) is a fruit-bearing tree of the genus Averrhoa, 
family Oxalid Acid; it lives for many years, particularly when well  

cared for. The mature Kamias tree can reach between 5 and 10 meters 
in height; its trunk is relatively short and can quickly divide into 
several branches. The trunk and branches must be exposed to sunlight 
for fruits to form. In addition, the Kamias tree blooms in February 
and continues to blossom and produce fruits until December (Yap, 
2018). This constant and protracted fruiting cycle demonstrates the 
Kamiastree’s sustainability, demonstrating its capacity to supply 
fruits consistently throughout the year. This attribute emphasizes the 
tree’s remarkable environmental resilience. Furthermore, according to 
Seebaluck-Sandoram et al. (2019), the extracts from Kamias fruit can 
stop the growth of certain types of bacteria, including Escherichia 
coli, Salmonella spp., and Staphylococcus aureus. In addition, Kamias 
contains active compounds such as saponins, glucosides, tannins, 
flavonoids, citric acid, formic acid, pectin compounds, flavonoids, 
vitamin C, minerals, calcium oxalate, and potassium (Julianti and 
Sinaga., 2021). According to the British Stainless-Steel Association 
(2023), Citric acid can be used for cleaning and passivating stainless 
steel as an alternative to nitric acid. Solution strengths of 5–10% citric 
acid are used for passivation treatments. This study suggested an 
opportunity for locally sourced, ecologically friendly, sustainable 
solutions. Developing an all-natural product emerged as one possible 
solution for eliminating limescale and polishing surfaces. From the 
researcher’s perspective, it was evident that Barangay San Ildefonso 
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in Alaminos, Laguna, faced a challenge in fully capitalizing on the 
potential of Kamias. While some residents incorporated Kamias into 
their culinary creations, others harvested the fruit and sun-dried it. 
Unfortunately, a portion of the fruit went to waste as it fell from the 
tree and rotted. The researchers perceived this scenario as a promising 
opportunity to optimize Kamias usage, not only as a culinary element 
but also as a valuable Cleaning Agent. Through this study, the 
Barangay could have effectively reduced the unnecessary waste of 
Kamias, yielding tangible benefits. 
 

METHODOLOGY 
 
The research aimed to assess the effectiveness of Kamias acid in 
removing limescale and polishing metal surfaces. It used 
experimental methods with two different acidic formulations to study 
their impact on removing stains from various surfaces. The chosen 
design compared the acidity levels in these formulations for cleaning 
stainless steel surfaces. Respondents, including maintenance 
employees, culinary custodians, and cafeteria staff, were selected 
based on their product experience and responsibilities for cleanliness.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A group of 30 participants from the Lyceum of the Philippines 
University Laguna provided insights through a survey questionnaire, 
using a 4-Likert scale for data collection. The research intended to 
determine the acid's efficiency for cleaning purposes based on the 
feedback from these participants. According to Bartkowski (2022), 
formulation development holds a pivotal role in product creation, 
impacting patent eligibility, lifespan, and the overall triumph of the 
product. Organizations incorporate formulation development 
processes and staff into their product development phases through 
various approaches, aiming to bring forth their unique offerings. 
Researchers took safety precautions by wearing safety goggles, 
gloves, and protective clothing to prevent exposure to potential 
hazards such as chemicals and physical contact. The precautions 
aimed to protect against eye injuries, chemical absorption, and burns. 
For the study, respondents were selected based on their experience 
with the product. Maintenance employees, culinary custodians, and 
cafeteria staff participated in a survey to gather insights using a 4-
Likert scale, focusing on food preferences. Thirty participants from 
Lyceum of the Philippines University Laguna provided their input for 
the researchers' Survey Questionnaire.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1. Materials and Equipment 
 

Materials Source Quantity 
Kamias Kamias tree (Brgy. San Ildefonso, Alaminos, Laguna) 500grams 
Distilled Water Supermarket 500grams 
Rubber Spatula Supermarket 1 unit 
Clear Spray Bottle (2 oz) Supermarket 2 Bottles 
Sauce pot (4.3” x 7”) Appliances Shop 1 unit 
Butane Stove Appliances Shop 1 unit 
Strainer (0.032, 324 holes/Sq. In., 28% open area) Appliances Shop 1 unit 
Ceramic Dish Bowl (H2.1” x D6.8”) Appliances Shop 2 Bowl 
Wooden mortar and pestle (10.3cm x 8cm) Appliances Shop 1 unit 
Stainless Chef Knife (8inch) Appliances 1 piece 
Vinyl Gloves Online Shop 1 Box of 100 

 

Table 2. Kamias Delimer Product A 
 

Qty per Bottle:  60 ml Yield: 5 Bottles 
Method: Boiling Category: Product A Delimer 
Ingredients Specifications Quantity Unit 
Kamias Washed 500 grams 
Water Distilled Water 242 grams 
Mise en Place & Method of Work: 
1.  Prepare 500g Kamias by washing and rinsing under cold running water. 
2.  Weigh 242g of water, then transfer it to a clean ceramic dish bowl. 
3. Using a Knife and Chopping board, chop the kamias into small pieces and transfer in other dish bowl. 
 
Extracting Acid: 

1. Using the mortar and pestle, pound the chopped Kamias until all the solution have been extracted. 
2. Strain all the extracted solution and make sure no traces of flesh from Kamias. 
3. After extracting the solution, transfer it into a clean sauce pot. 
4. Boil the juice for 10–15 minutes at 212°F or until watery paste can be seen. 
5. Once observed, let it cool down for at least 5 minutes or until room temperature. 
6. Fill the bottle with the solution, the acid to the bottle 30%=21.1 grams of Acid and 70% = 48.4 grams of water. 

 

Table 3. Kamias Delimer Product B 
 

Qty per Bottle:  60 ml Yield: 5 Bottles 
Method: Boiling Category: Product B Delimer 

Ingredients Specifications Quantity unit 
Kamias Washed 500 grams 
Water Distilled Water 250 grams 

Mise en Place & Method of Work: 
1.  Prepare 500g Kamias by washing and rinsing under cold running water. 
2.  Weigh 250g of water, then transfer it to a clean ceramic dish bowl. 
3. Using a Knife and Chopping board, chop the kamias into small pieces and transfer in other dish bowl. 
Extracting Acid: 

1. Using the mortar and pestle, pound the chopped Kamias until all the solutions have been extracted. 
2. Strain all the extracted solution and make sure no traces of flesh from Kamias. 
3. After extracting the solution, transfer it into a clean sauce pot. 
4. Boil the juice for 10–15 minutes at 212°F or until watery paste can be seen. 
5. Once observed, let it cool down for at least 5 minutes or until room temperature. 
6. Fill the bottle with the solution, the acid to the bottle 18%=10.7 grams of Acid 

And 82% = 50grams of water. 
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The survey test parameters assessed various characteristics of a new 
cleaning product derived from Kamias acid. Firstly, it examined the 
product's effectiveness in eliminating dirt, bacteria, and impurities, 
particularly its ability to remove watermarks, a crucial factor 
impacting consumer decisions. Secondly, the evaluation focused on 
the product's odor, considering the importance of a pleasant scent in 
the perception of cleanliness. The researchers' product boasted a 
subtle Kamias citrus fragrance that dissipated after use. Thirdly, the 
texture after using the product was scrutinized, revealing that unlike 
traditional De-limers, this new product left no oily residue, ensuring a 
smooth, texture-free surface. Safety was another crucial aspect; the 
product was found to be safe, not causing skin irritation upon contact. 
However, despite these positive findings, the researchers 
recommended precautionary instructions for safe handling, 
emphasizing factors such as proper storage, keeping it away from 
children, and avoiding eye contact. Finally, the evaluation considered 
the product's physical appearance, noting that due to its organic 
nature, it might not appeal to all users, and the visible powder from 
the acid in the bottle could impact its visual appeal. Overall, the 
evaluation showcased the product's cleaning efficiency, a pleasing but 
non-persistent odor, absence of residue, safety for skin contact, while 
also highlighting concerns about its appearance and the need for 
careful handling to prevent accidents. Researchers conducted a 
laboratory test at Lipa Quality Control Inc. to evaluate a homemade 
organic Delimer made from Kamias acid. The aim was to determine 
its acidity level and marketability for consumers, involving a group of 
30 participants for the evaluation. Data from this test will be used to 
create a comprehensive report that includes methods, analysis, and 
suggestions for future research. Credible sources were emphasized for 
accuracy. The Kamias extract was used to create a pH indicator for 
subsequent product tests. Understanding Kamias' acidity and 
components aids in determining its potential uses. Ethical 
considerations include informed participant consent, safeguarding 
identities, and using data solely for research purposes. 
 

Table 4. Formulations of Kamias Delimer 
 

 Product A Product B 
Acid 30% 21.1 g 18% 10.7 g 

Water 70% 48.4 g 82% 50 g 
 

RESULTS AND DISCUSSIONS 
 

Table 5. The Acidity of Kamias Delimer 
 

Test Parameter Results Replicates Test Method 
Total Acidity % 5.68 2.04x: 5.84: 

5.63 
Titrimetric 

Method 
 

The pH (Libretexts, 2023) of the solution experiences a gradual rise. 
Close to the equivalence point, which marks the juncture where the 
moles of added acid match the moles of initial acid in the solution, the 
pH ascends more steeply. This is due to the depletion of the majority 
of the originally present H+ ions. When titrating a monoprotic strong 
acid (HCI) with a monobasic strong base (NaOH), it can be computed 
to the volume of base required to achieve the equivalence point using 
the following correlation: Averrhoa bilimbi is a supplement thick, dull 
natural product that fundamentally develops in the storage 
compartment of tall plants. It contains a great deal of nutrients, 
(Vazhacharickal, 2017c). The first will be 15% acidity with 85% 
measure of water and the subsequent one is 10% sharpness and 90% 
of water. 
 

Table 6. Kamias Delimer against Salmonella spp 
 

 Contact time 5mins 8mins 10mins 
Salmonella spp % Reduction 0.00% 0.00% 0.00% 

 
In the laboratory study focusing on Kamias’ acid, researchers found 
that it only resulted in a 0.00% reduction in salmonella spp. The 
natural acidity of Kamias is graded at 5.68; however, the eradication 
of salmonella requires additional chemicals so that it can successfully 

eliminate the microorganism. Despite efforts to prevent salmonella 
spp infections, it remains a prominent cause of acute diarrheal 
illnesses, as noted by Gabr Popaet al. (2021). Julie Garden-Robinson's 
work in 2020 emphasizes that Kamias’ inherent acidity is insufficient 
to effectively eliminate salmonella spp., unlike commercial De-limers 
which demonstrate this capability. According to Huang Gua Shu's 
(2017) research suggests that Kamias extract, like other natural 
substances, possesses potential antimicrobial properties due to its 
acidic composition and various acids present. According to Abraham 
(2017), although Kamias’ acidity within the pH range of 0 to 14 
might hinder the growth of certain bacteria, it falls short in 
completely eradicating the bacteria itself. This proves that the 
kamiasdelimer has enough acidity to kill the E.coli bacteria. The 
kamiasdelimer at 5.68 pH acidity has been enough to eradicate 
99.99% of the E. coli bacteria after 5 minutes of exposure.According 
to Carol DerSarkissian (2017), Escherichia coli is present not only 
within the human intestine but also in contaminated food and 
beverages. Kamias are known for being naturally rich sources of 
phytochemicals used for both consumption and natural antimicrobial 
agents that are usually used for cleaning because it has multi-
purpose(Pascale Mosoni, 2022). In addition, phytochemicals are 
known as plant protection agents from microbial infections or pest 
infestations and serve as a plant defense mechanism (Pant et al. 
2017). Kamias contain phytochemicals like amino acids that contain a 
pH level from 5.0 to 6.5; amino acid surprisingly can kill E. coli 
(Yan, 2019). 
 

Table 7. Kamias Delimer against Escherichia Coli 
 

 Contact 
time 

5mins 8mins 10mins 

Escherichia 
Coli 

% 
Reduction 

99.9% 99.9% 99.9% 

 
This proves that the kamiasdelimer has enough acidity to kill the 
E.coli bacteria. The kamiasdelimer at 5.68 pH acidity has been 
enough to eradicate 99.99% of the E. coli bacteria after 5 minutes of 
exposure.According to Carol DerSarkissian (2017), Escherichia coli 
is present not only within the human intestine but also in 
contaminated food and beverages. Kamias are known for being 
naturally rich sources of phytochemicals used for both consumption 
and natural antimicrobial agents that are usually used for cleaning 
because it has multi-purpose (Pascale Mosoni, 2022). In addition, 
phytochemicals are known as plant protection agents from microbial 
infections or pest infestations and serve as a plant defense mechanism 
(Pant et al. 2017). Kamias contain phytochemicals like amino acids 
that contain a pH level from 5.0 to 6.5; amino acid surprisingly can 
kill E. coli (Yan, 2019). 
 

Table 8. Kamias Delimer Against Staphylococcus aureus 
 

 Contact time 5mins 8mins 10mins 
Staphylococcus 

aureus 
% Reduction 82.56% 93.27% 97.89% 

 
It shows the percent reduction of staphylococcus aureus with varying 
contact times with the kamiasdelimer. In just 5 minutes, the solution 
effectively reduced the bacteria by 82.56%. After 8 minutes, 93.27% 
success rate of removing Staphylococcus aureus bacteria. Ten 
minutes or more is the recommended contact time of the 
kamiasdelimer as a high reduction rate has been achieved after such 
duration. Staphylococcus aureus is a type of bacteria that can not be 
easily eliminated by heat treatment and sanitizing chemicals; it is also 
antibiotic-resistant. Therefore, researchers carried out a study that 
demonstrates the acid from Kamias fruit may effectively decrease the 
spreading of the bacteria Staphylococcus aureus from metal and glass 
surfaces. The organic Delimer removes 97.89% of S. aureus and 
works best when applied in 10 minutes. The summary encompasses 
insights from data depicting employee age disclosure rates, showing 
higher responses from older workers experienced in cleaning agents. 
It also indicates a predominant male representation in the cleaning 
industry, reflecting gender-based preferences and traditional 
perceptions regarding task performance.  
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Conversely, female representation is relatively lower and often 
attributed to distinct job-specific qualities.A distribution analysis 
among respondents highlights a diverse range of employment roles, 
notably showing a significant presence in the "Others/Not Identified" 
category. The representation emphasizes the need for a 
comprehensive assessment and potential reclassification to adapt to 
evolving job roles.Custodians and front desk employees, chosen as 
respondents due to their frequent use of the Delimer in cleaning, offer 
valuable expertise for improving the product's performance. The 
comparison between Products A and B in Table 12 provides an 
overview of participants' opinions on various crucial product 
qualities. This assessment covers the effectiveness after use, odor, 
safety, absence of an oily sensation post-use, and the marketable 
external appearance of the products. Safety received the highest mean 
scores for both items, with Product B slightly outperforming Product 
A, indicating a positive perception of safety for both products and 
highlighting an essential aspect of customer satisfaction. However, 
the lowest mean score was attributed to the marketability of the 
products' external appearance, suggesting potential room for 
improvement in the visual appeal of Product A. Feedback from a 
group of ten culinary students positively reviewed the researchers' 
product, acknowledging its efficiency in eliminating glass 
watermarks, its effectiveness as a de-limer, and its conformity to 
safety standards. This feedback signifies widespread agreement on the 
product's effectiveness and safety, emphasizing its favorable 
reception among users. 
 

REFERENCES 
 
Aachf. (2021, May 19). Delimer - Diversified Chemical 

Technologies, Inc. (DCT). Diversified Chemical Technologies, 
Inc. (DCT). https://www.dchem.com/products/delimer/ 

Admin. (2022). Common Uses of Citric Acid In Food, Cleaning 
&amp; Cosmetics. BYJUS.https://byjus.com/chemistry/uses-of-
citric-acid/ 

Alhassan AM, Ahmed QU. Averrhoa bilimbi Linn.: A review of its 
ethnomedicinal uses, phytochemistry, and pharmacology. J Pharm 
Bioallied Sci. 2016 Oct-Dec;8(4):265-271. doi: 10.4103/0975-
7406.199342. PMID: 28216948; PMCID: PMC5314823. 

Annis, F. (2023). Why Wearing A Face Mask Is Important. Universal 
Medical Inc. Blog. https://blog.universa 

Anderson, S. E. (2019, August 19). Important considerations for 
protecting human research participants. Dimensions of Discovery. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Retrieved April 20, 2023, from https://www.purdue.edu/research/ 
dimensions/important-considerations-for-protecting-human-
research-participants/ 

Author links open overlay panelG.R. Hancock a, a, b, AbstractIt is 
well recognised that excessive soil erosion is a significant 
environmental issue for disturbed landscape systems. This is 
particularly the case for agriculture, Baah-Acheamfour, M., Bui, 
E. N., Cardinael, R., Cornish, P. M., Cunningham, S. C., Fifield, 
L. K., Follain, S., He, Q., Heimsath, A. M., Hoogmoed, M., 
Korkanc, S. Y., Lenka, N. K., Mabit, L., Martinez, 

Bacteriaand E. coliin water (2018)|U.S.GeologicalSurvey.(2018).  
https://www.usgs.gov/special-topics/water-science-school/ 
science/bacteria-and-e-coli-water 

Bharat, D. (2022, November 2). Bilimbi: Incredible Health Benefits 
Of This Nutritious Fruit.Netmeds. https://www.netmeds.com/ 
health-library/post/bilimbi-incredible- health-benefits-of-this-
nutritious-fruit 

Bhat, A. (2023). Evaluation Research: Definition, Methods, and 
Examples QuestionPro. https://www.questionpro.com/blog/ 
evaluation-research-definition-methods-and-
examples/#:~:text=Evaluation%20Research%20lets%20you%20u
nderstand,any%20threats%20to%20your%20business. 

Bhandari, P. (2022, November 30). Data collection: Definition, 
Methods & Examples. Scribbr. RetrievedApril20,2023,from 
https://www.scribbr.com/methodology/data- collection/ 

Brown, E. (2022, April 26). What is ph balance? Verywell Health. 
Retrieved April 30, 2023, from https://www.verywellhealth.com/ 
ph-balance-significance-function- associated-conditions-5205825 

Cabrera, R. R., & Cruz, J. T. (2019). Development of an organic de-
limer and polisher using locally sourced acidic ingredients. 
Journal of Chemical Engineering and Chemistry Research, 6(1), 
1-7 

Camacho, P. A. (2018). Bilimbi Averrhoa as stain Remover. 
www.academia.edu.https://www.academia.edu/35598333/Bilimbi
_Averrhoa_as_Stain_Remover 

Chikiamco, N. (2020, April 22). Kamias Cooler. Lifestyle.INQ. 
Retrieved April 20, 2023, from 
https://lifestyle.inquirer.net/361451/kamias-cooler/ 

Cleaning products - Chemical safety facts. (2022, October 14). 
Chemical Safety Facts. https://www.chemicalsafetyfacts.org/ 
chemicals/cleaning-products/ 

C.  M.,  Pillans,  B.Hancock,  G.  R. (2019, December 10).  Soil  
erosion – the impact of grazing and regrowth trees. Geoderma. 
https://www.sciencedirect.com/science/article/abs/pii/S00167061
19312613moval for immersion lithography", Proc. SPIE 6154, 

Table 9. Demographic Profile of the Respondents 
 

Age Frequency Percent 
Lessthan30 8 21.6 
31to39 6 16.2 
40to49 10 27 
50ormore 9 24.3 
Notidentified 4 10.8 
Total 37 100 
Sex Frequency Percent 
Male 19 51.4 
Female 18 48.6 
Total 37 100 
Job Frequency Percent 
Maintenance 14 37.8 
Custodian/ Front desk 6 16.2 
Others/Not identified 17 45.9 
Total 37 100 

 
Table 10. Summary of Survey Results 

 
Indicator Product A 

Mean 
Product B 

Mean 
Verbal 

Interpretation 
1 The product produces a effective result after using it.   3.19 3.24 Agree 
2. Odor of the product.  3.30 3.22 Agree 
3. The product is safe to use.  3.27 3.30 Agree 
4. No oily feel.  3.24 3.32 Agree 
5. The product's external appearance is marketable.  3.16 3.24 Agree 

 

65413                 Cachero, Alma Mae et al., Development of an organic de-limer and polisher using the acid from averrhoa bilimbi (Kamias Fruit): 
A sustainable solution for industrial cleaning 



Optical Microlithography XIX, 615417 (15 March 2006); 
https://doi.org/10.1117/12.658422 

Cultura, M. M., Labos, J. M., Tan, R. K., Uy, R. M., Yap, C., & 
Paloma, H. (n.d.)(2023). The bleaching effect of oxalic acid 
solution from the fruit of Averrhoa bilimbi L. 
(kamias)onwhitecotton-madefabric.Www.herdin.ph. 
https://www.herdin.ph/index.php?view=research&cid=71307 

Crabtree, B.S. (2022, December 12). Muddled inmiddleage. 
Gallup.com. https://news.gallup.com/businessjournal/ 
140795/muddled-middle-age.aspx 

Cox, N. A., Richardson, K. E., Cosby, D. E., Berrang, M. E., Cason, 
J. A., Rigsby, L. L., Holcombe, N., & DeRome, L. (2016). Injury 
and death of various Salmonella serotypes due to acidic 
conditions. The Journal of Applied Poultry Research, 25(1), 62–
66. https://doi.org/10.3382/japr/pfv062 

Datiles, M. J. (2022). Averrhoa bilimbi (bilimbi). CABI 
Compendium, CABI Compendium. 

Denetim. (2020). CleaningProductsTests. https://www.denetim.com/ 
en/laboratuvar/temizlik-urunleri-testleri/#:~:text=Advanced% 
20laboratory%20tests%20are%20performed,and%20inconsistent
%20perception%20of%20effectiveness. 

Dina Gerdeman (2017, September 11). Why employers favor Men. 
HBS Working Knowledge. https://hbswk.hbs.edu/item/why-
employers-favor-men 

Edra, M. E., & Tadeo, E. P. (2018). Utilization of local acidic 
ingredients for the development of a natural de-limer and 
polisher. International Journal of Chemical Engineering and 
Applications, 9(2), 49-53. 

Esha. (2023). Odor Neutralizer: The Science Behind Odor Care. 
ORAPI Asia. https://orapiasia.com/odor-neutralizer-science-
behind-odor-care/ 

Food Processing | Food Sanitation Chemicals | Nyco. (n.d.). Nyco 
Products Company. https://www.nycoproducts.com/markets/ 
food-processing-sanitation https://docs.google.com/document/ 
d/1WbVAp5YPPCeaM8w5DCdnbSisR5qb7INHcjultjpTTXo/edi/ 

Food processing wastes. Food Processing Wastes - an overview | 
ScienceDirect Topics. (2023).RetrievedMarch29,2023\ 

Fostering Partnerships for Community engagement - urban institute. 
(n.d.). Retrieved  

April20,2023,fromhttps://www.urban.org/sites/default/files/publicatio
n/104935/fostering-partnerships-for-community-
engagement_0.pdf 

Fruit & Spice Park About author The unique 37-acre public facility is 
owned and operated by the Miami-Dade County Park and 
Recreation Open Spaces. Located in South Florida. The Park’s 
tropical climate can be found nowhere else in the continental 
U.S.(2018, April 2). Bilimbi. Fruit Spice Park. Retrieved April 
20, 2023, from.https://redlandfruitandspice.com/whats-in-
season/bilimbi/ Fuentes, P. L. S., Legaspi, J. S., & Albaladejo, V. 
E. (2021). Phyllanthus (Phyllanthus multiflorus Willd.) Fruit as 
Natural pH Indicator. International Journal of Advanced 
Engineering Research and Science, 8, 5. 

Gerdeman, D. (2017, September 11). Why employers favor Men. 
HBS Working Knowledge. https://hbswk.hbs.edu/item/why-
employers-favor- men#:~:text=Employers%20favor%20men% 
20not%20because,was%20written%2 0by%20Katherine%20B. 

Gonzales, E. S., & Santos, J. R. (2017). Development of an organic 
de-limer and polisher using locally sourced acidic ingredients for 
industrial cleaning. Philippine Journal of Science, 146(1), 67-76 

Greenwood, S. (2023b, March 1). The gender wage gap endures in 
the U.S. | Pew Research Center. Pew Research Center’s Social & 
Demographic Trends Project. https://www.pewresearch. 
org/social-trends/2023/03/01/the-enduring-grip-of- the-gender-
pay- gap/#:~:text=Men%20overall%20also%20worked 
%20about,hours%20per%20wee k%20in%201982. 

Haberbeck, L. U., Wang, X., Michiels, C. W., Devlieghere, F., 
Uyttendaele, M., & Geeraerd, A. (2017). Cross-protection 
between controlled acid-adaptation and thermal inactivation for 
48 Escherichia coli strains. International Journal of   Food 
Microbiology, 241, 206–214. https://doi.org/10.1016/ 
j.ijfoodmicro.2016.10.006 

International Labour Organization. (2017, December). The gender 
gap in employment: What’s holding women back? InfoStories. 
https://www.ilo.org/infostories/en- GB/Stories/Employment/ 
barriers-women#intro 

International Labour Organization. (2017, December). The gender 
gap Institute.https://www.wri.org/insights/causes-and-effects-soil-
erosion-and-how-prevent-it?ref=ambrook 

Johnson, M. (2021, February 2). Society of Sensory Professionals. 
Society of Sensory Professionals. https://www.sensorysociety. 
org/knowledge/sspwiki/Pages/The%209-point%20Hedonic 
%20Scale.aspx 

Johnson, M. (2021, February 2). The 9-point hedonic scale. Society of 
Sensory Professionals.RetrievedApril20,2023,from https://www. 
sensorysociety.org/knowledge/sspwiki/Pages/The%209- 
point%20Hedonic%20Scale.aspx 

Jusayan, S. R. (2015). pH indicator from kamias (Averrhoa bilimbi 
L.) flower extract.WVSU Research Journal, 4(1), 30-40. 

Kamias / Averrhoa bilimbi / Cucumber Tree / Huang guashu: 
Philippine Medicinal Plants/PhilippineAlternativeMedicine.(n.d.). 
http://www.stuartxchange.org/Kamias#:~:text=Fruit%20contains
%20potassium%20oxalate.&text=Considered%20antibacterial%2
C%20astringent%2C%20antiscorbutic%2C,%2C%20antidiabetic
%2C%20stomachic%2C%20refrigerant.&text=Fruit%20consider
ed%20astringent%2C%20refrigerant%2C%20and%20stomachic.
&text=Studies%20haves%20shown%20antimicrobial%2C%20ant
i,%2C%20antifertility%2 
C%20and%20antibacterial%20properties. 

Koukel, S. (2022). Selection and use of home cleaning products | New 
Mexico State University-BEBOLD.Shapethefuture. 
https://pubs.nmsu.edu/_g/G304/#:~:text=Ammonia%20also%20is
%20found%20in,main%20deterrent%20to%20its%20use. 

Llanes, M. L., & Torres, J. D. (2020). Utilization of local fruits for the 
development of an organic de-limer and polisher. Journal of 
Chemical Technology and Biotechnology, 95(8), 2240-2246. 

Libretexts.(2023b,June30).Home.ChemistryLibreTexts.https://chem.li
bretexts.org/https://climbtheladder.com/users/346/profile/career-
insi lmedicalinc.com/wearing-face-mask-important/ Glove 
Selection and Use Environmental Health and Safety | Case 
Western Reserve University. (2019, May 31). Environmental 
Health and Safety|CaseWesternReserveUniversity. 
https://case.edu/ehs/laboratory-safety/personal-protective-
equipment/glove-selection-and-
use#:~:text=Most%20laboratories%20use%20gloves%20made,all
%20chemicals%20in%20the%20mixture. 

Lr.(2022).Bilimbi,Averrhoabilimbi.https://www.growables.org/infor
mation/TropicalFruit/Bilimbi.htm 

Madarang, K. A. (2020). Go natural: development of cleaner and 
disinfectant from cucumber tree (Averrhoa bilimbi). Journal of 
Critical Reviews, 7(11), 98-101. 

Martinez, P. M. (2019). Effectiveness of Kamias as an Alternative 
Stain Remover. prezi.com. https://prezi.com/en_frkfn6pvu/ 
effectiveness-of-kamias-as-an-alternative-stain-remover/ 

Mayer, S.(2018). Effect of pH changes on the killing of 
Staphylococcus aureus and other mastitis pathogens by bovine 
neutrophil granule extracts. Research in Veterinary Science, 
44(3), 324–328. https://doi.org/10.1016/s0034-5288(18)30865-8 

Micene, K. T., Arezes, P., De Andrade, F. G., Reyes, B. O. V., 
Szeremeta, M. D., Kist, A., & Colmenero, J. C. (2020). Fuzzy 
Nonbalanced Hedonic Scale (F-NBHS): A New Method for 
Treatments of Food Preference Data Collected with Hedonic 
Scales of Points. Journal of Food Quality, 2020, 1–22. 
https://doi.org/10.1155/2020/7945906https://alphachemical.com/a
bout/ 

McCombes, S. (2022, November 30). Survey research: Definition, 
Examples & Methods. Scribbr. Retrieved April 30, 2023, from 
https://www.scribbr.com/methodology/survey-research/ 

Mokhtar, S. I., & Aziz, N. a. A. (2016). Antimicrobial Properties of 
Averrhoa bilimbi Extracts at Different Maturity Stages. Journal of 
Medical Microbiology and Diagnosis. https://doi.org/10.4172/ 
2161-0703.1000233 

Morin, A. (2020, February 6). Workplace strengths: Science explains 
what men do best vs. what women do best. Inc.com. 

65414                                     International Journal of Development Research, Vol. 14, Issue, 04, pp. 65410-65415, April, 2024 



https://www.inc.com/amy-morin/mens-business-strengths-vs-
womens-business-strengths-science-reveals-there-are-c.html 

Mt (2023). How to avoid age discrimination in the workplace. 
EVERFI. https://everfi.com/blog/workplace-training/how-to-
avoid-age-discrimination-in-the-workplace/ 

Mokhtar, S. I., & Aziz, N. a. A. (2016). Antimicrobial Properties of 
Averrhoa bilimbi Extracts at Different Maturity Stages. Journal of 
Medical Microbiology and Diagnosis. https://doi.org/10.4172/ 
2161-0703.1000233 

Muncie Sanitary District. (2018c, June 21). Household Cleaning 
Products | Muncie Sanitary District. https://www.munciesanitary. 
org/departments/recycling/household-hazardous-waste/ 
household-cleaning-products/ 

 National Biosafety Month 2021: Wear a Lab Coat to Protect 
Yourself| EHS. (n.d.). https://www.ehs.washington.edu/about/ 
latest-news/national-biosafety-month-2021-wear-lab-coat-protect- 
yourself#:~:text=Lab%20coats%20are%20an%20important,your
%20family%2C% 20friends%20and%20pets. 

Nguyen, J., Akdeniz, A. R., Anfuso, C., & Morris, J. D. (2022). A 
Simple At-Home Titration: Quantifying Citric Acid in Lemon 
Juice with Baking Soda and Mentos. Journal of Chemical 
Education, 100(2), 739–744. https://doi.org/10.1021/acs.jchemed. 
2c00205 

Pascale Mosoni (2022) Antioxidants of Fruit Extracts as 
Antimicrobial Agents against Pathogenic Bacteria 
https://www.mdpi.com/2076-3921/11/3/602 

Pechinger, K., Chooi, K. M., MacDiarmid, R. M., Harper, S. J., & 
Ziebell, H. (2019). A neweraformildstrainCross-Protection. 
Viruses, 11(7),670. https://doi.org/10.3390/v11070670 

Pant, D. R.(2017). Phytochemical screening and study of anti-oxidant, 
anti-microbial, anti-diabetic, anti-inflammatory and analgesic 
activities of extracts from stem wood of Pterocarpus marsupium 
Roxburgh. Journal of Intercultural Ethnopharmacology, 6(2), 1. 
https://doi.org/10.5455/jice.20170403094055 

ployment:What’sholdingwomenback?InfoStories. https://www. 
ilo.org/infostories/en-GB/Stories/Employment/barriers-
women#introCarol DerSarkissian, MD What is E. Coli? (2017, 
February 6). WebMD. https://www.webmd.com/food-recipes/ 
food- poisoning/what-is-e-coli 

Prastiyanto, M.E., Wardoyo, F.A., Wilson, W., &Darmawati, S. 
(2020). Antibacterial Activity of Various Extracts of Averrhoa 
bilimbi against Multidrug Resistant Bacteria. Biosaintifika: 
Journal of Biology & Biology Education, 12, 163-168. 

Prastiyanto, M. E., Wardoyo, F. A., Wilson, W., &Darmawati, S. 
(1970, January 1). [PDF] antibacterial activity of various extracts 
of Averrhoa bilimbi against multidrug resistant bacteria: Semantic 
scholar. Biosaintifika: Journal of Biology & Biology Education. 
Retrieved April 30, 2023, from https://www.semanticscholar. 
org/paper/Antibacterial-Activity-of-Various- Extracts-of-
Prastiyanto-Wardoyo/08ee2bd81d66ea3771 
5c649101afaf615e0a094a 

 Renae. (2023d). Cleaning with Citric Acid? Here’s What You Need 
to Know. CORECHEM,Inc.https://corecheminc.com/cleaning-
with-citric-acid-heres-what-you-need-to know/#:~:text= 
Citric%20Acid%20is%20a%20mild,%2C%20kettles%2C%20deh
u midifiers%2C%20etc 

Safety Goggles & Protective Glasses Guide. (n.d.). https://uk.rs- 
online.com/web/content/discovery/ideas-and-advice/safety-
goggles-guide 

Selection of stainless steels for handling citric acid (C3H4OH 
(COOH)3). British Stainless SteelAssociation. (n.d.).Retrieved 
April30,2023,from https://bssa.org.uk/bssa_articles/selection-of-
stainless-steels-for-handling-citric- acid-c3h4ohcooh3/ 

Shao, Y., Bao, M., Huo, W., Ye, R., Liu, Y., & Lu, W. (2021). 
Production of artificial humic acid from biomass residues by a 
non-catalytic hydrothermal process. Journal of Cleaner 
Production, 335, 130302. 

Simbulan, R. A., & Razon, L. F. (2016). Development of an organic 
de-limer and polisher using locally sourced acidic ingredients for 
industrial cleaning. Philippine Journal of Industrial Technology, 
14(2), 17-27. 

Stahl, A. (2022, January 18). Top 3 advantages of being a woman in 
the workplace. Ashley Stahl. https://www.ashleystahl.com/ 
advantages-of-being-a-woman-in-the-
workplace/#:~:text=They%20tend%20to%20get%20along,work%
2Dfrom%2Dhome%20opportunities. 

Staff, L. E. (2022). Women in the workplace: Why women make 
great leaders & How to retain them. CCL. https://www.ccl.org/ 
articles/leading-effectively-articles/7-reasons-want-women-
workplace/ 

Steenburgh, T., &amp; Ahearne, M. (2018, October 23). You 
invented a great new product. now, how do you sell it?. Harvard 
Business Review. https://hbr.org/2018/11/how-to-sell-new-
products 

Sulaeman, D., & Westhoff, T. (2020, February 7). The causes and 
effects of soil erosion, andhowtopreventit.WorldResources 

Sustainable Marketplace: Greener Products and Services | US EPA. 
(2023). US EPA. https://www.epa.gov/greenerproducts 

Team, E. (2021, October 1). Effective strategies for sourcing local 
ingredients. Escoffier.RetrievedApril20,2023,from https://www. 
escoffier.edu/blog/culinary- arts/effective-strategies-for-sourcing-
local-ingredients/ 

The production of citric-acid from Bilimbi (Averrhoa bilimbi) fruits 
... (n.d.). Retrieved April 30, 2023, from https://www. 
researchgate.net/publication/352339797_The_production_of_citri
c- acid_from_Bilimbi_Averrhoa_bilimbi_fruits_ 
through_the_fermentation_process 

The importance of ethically sourced ingredients. Prana Chai. (n.d.). 
Retrieved April 20, 2023,fromhttps://pranachai.com/blogs/prana-
chai-blog/the-importance-of-ethically-sourced-ingredients 

The elusive green consumer. Harvard Business Review. (2023, April 
5). Retrieved April 20, 2023, from https://hbr.org/2019/07/the-
elusive-green-consumer 

The Reliable and Sturdy Kamias Tree. (2018, August 16). Agriculture 
Monthly. https://www.agriculture.com.ph/2018/08/16/the-
reliable-and-sturdy-kamias-  tree/ 

USGS. (n.d.). Ph and water completed. pH and Water | U.S. 
Geological Survey. RetrievedApril30,2023,from https://www. 
usgs.gov/special-topics/water- science-school/science/ph-and-
water  

Vazhacharickal, P. J. (2017b, July 29). Phytochemical 
characterization of Averrhoa bilimbi and in vitro analysis of 
cholesterol lowering effect on fatty food materials. 
GRIN.https://www.grin.com/document/373114#:~:text=The%20c
hemic al%20constituents%20of%20Averrhoa,rich%20source% 
20of%20vitamin%20C 

Verint. (2023, August 3). Age ranges for surveyquestions | 
Verint. https://www.verint.com/blog/age-ranges-survey-
questions/ 

Voxco. (2021, September 30). What is Evaluation Research? - Voxco. 
Voxco. https://www.voxco.com/blog/what-is-evaluation-research/ 
#:~:text=Evaluation%20research%20helps%20you%20determine,
that%20it%20works%20as%20intended. 

World Agro Forestry. (2015). Averrhoa bilimbi. Retrieved from 
http://worldagroforestry.org/treedb2/speciesprofile.php? 
Spid=17943 

World Health Organization: WHO. (2019). Food safety is 
everybody’s responsibility. www.who.int.https://www.who.int/ 
philippines/news/commentaries/detail/food- safety-is-everybody-
s-responsibility 

Xu, Y., Zhao, Z., Tong, W. et al. An acid-tolerance response system 
protecting exponentially growing Escherichia coli. Nat Commun 
11, 1496 (2020). https://doi.org/10.1038/s41467-020-15350-5 

Yap, J., Jr. (2020, August 4). The Reliable and Sturdy Kamias Tree. 
Agriculture Monthly. https://www.agriculture.com.ph/ 2018/ 
08/16/the-reliable-and-sturdy-kamias-tree/#:~:text=The% 
20kamias%20tree%20usually%20begins,or%20less%20continuo
usly%20until%20December. 

Yan, G. 2019. External lysis of Escherichia coli by a bacteriophage 
endolysin modified withhydrophobicaminoacids.AMBExpress, 
9(1). https://doi.org/10.1186/s13568-019-0838-x 

 

65415                 Cachero, Alma Mae et al., Development of an organic de-limer and polisher using the acid from averrhoa bilimbi (Kamias Fruit): 
A sustainable solution for industrial cleaning 

******* 


