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Abstract: This research analyzes the effectiveness of Coconut (Cocos Nucifera) Coir, Improved with lemon scent, as an
alternative cat litter compared to conventional options. The study estimates its performance in moisture retention, absorption,
odor control, clumping ability, and shelf life. Used a quantitative experimental design, observational checklist, a onesample t-
test, and likert scale were used for data collection and analysis. The while maintaining sustainability and cost-effectiveness. This
study provide to the development of eco-friendly cat litter solutions that reduce agricultural waste and promote sustainable
practices.
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L. INTRODUCTION

The coconut coir industry in Eastern Visayas uses coconut byproducts like coco fiber and coco peat to help the environment and
increase farmers' income. (Meniano, S., 2023) says these byproducts are often used in farming and other industries. Lemons have
natural substances like vitamin C, citric acid, and essential oils that can kill bacteria and fungi, which cause bad smells ( Bani, G., &
Bansal C., 2020). Research by Eifler and Simmons (2022) found that adding citrus to litter products helps reduce bad odors. Mixing
lemon with coconut coir cat litter can improve its ability to remove smells while keeping it absorbent and eco-friendly.

This study used an experimental research design with a quantitative approach to examine how coconut coir with a lemon scent
compares to commercial cat litter. The independent variable was the coconut coir with lemon scent, while the dependent variables
were absorption, odor control, texture, and clumping ability. The Coconut (Cocos nucifera) Coir was manually separated from the
coconut husk and sprayed with a natural lemon scent extract. The mixture was then shaped into pellets and sun-dried for hardening.
An observational checklist was used to evaluate the litter’s characteristics, such as color, texture, and odor, during and after the
experiment. Five selected cat owners from Sta. Juliana and Cristo Rey, Capas, Tarlac, evaluated the litter force ffectiveness based on
their experience with cat litter use. A Likert scale was applied to gather their opinions on the performance of the alternative litter.

1. METHODOLOGY

The researchers used an experimental research design with a quantitative approach to study the effects of Coconut (Cocos nucifera)
Coir with a lemon scent as an alternative cat litter compared to commercial cat litter Sherif, A. E., Amen, Y., Rizk, D. E., &
Abdelwahab, G. (2023).The independent variable (Coconut Coir with Lemon Scent) was tested against the dependent variable
(Commercial Cat Litter) by examining its absorbency, odor control, texture, and clumping ability. The study also tested three
preparation methods: grain, strain, and adding lemon scent, to determine the most effective option.

The experiment took place in Sta. Juliana and Cristo Rey, Capas, Tarlac, Philippines. The Coconut (Cocos nucifera) Coir was
prepared by manually separating it from the coconut husk and mixing it with a humidifier essential oil that had a lemon scent. This
mixture was shaped into pellets by hand and dried under the sun to harden. An observational checklist was used to evaluate the
litter’s characteristics, such as color, texture, and odor, during and after the experiment. According to a study by Hart & Cooper
(2021), cat litter characteristics, such as texture, odor control, and clumping ability, play a significant role in the satisfaction of pet
owners. Five selected cat owners from Sta. Juliana and Cristo Rey, Capas, Tarlac, evaluated the litter for its effectiveness. They were
chosen for their experience with cats and familiarity with cat litter use. A Likert scale was applied to gather their opinions on the
performance of the alternative litter.
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To analyze the results, the researchers used simple statistical tools like T-tests and one-way ANOVA. These tools helped determine
whether the Coconut Coir litter showed significant differences compared to commercial cat litter in terms of absorbency, odor
control, and clumping ability. According to a study by Smith et al. (2017), clumping ability and absorbency are key factors that
determine the quality and preference of cat litter among pet owners. The study followed the Animal Welfare Act (Republic Act No.
8485) to ensure the safety and wellbeing of the cats involved. A statistician and research adviser reviewed the data to confirm the
study’s reliability and accuracy

1. RESULTS AND DISCUSSION
A. Characteristics of Coconut (Cocos Nucifera) Coir as Alternative Cat Litter
Coconut (Cocos Nucifera) Coir cat litter described in terms of color:
Having color feature of cat litter is important because it easy for pet owners to know when the litter needs to clean. Researchers
compared the color of coconut coir cat litter to conventional cat litter. This feature can highlight the coconut coir's strong
absorbance and supports its potential as a sustainable and effective alternative.

TABLE 1: Appearance of Coconut (Cocos Nucifera) Coir cat litter as color

COLOR
4A3619 705126
CONDITION | BLACK | OTTER COPPER| AZTEC
COFFEE |BROWN BURNT UMBER GOLD
WET /
DRY /

Table showed the characteristics of the Coconut (Cocos Nucifera) Coir cat litter as to color. The Coconut (Cocos Nucifera) Coir
showed a clear shift from “otter brown” when dry to “black coffee” when wet, indicating its strong absorbency. This color change
serves as a visual hue, helping pet owners easily identify areas in need of cleaning, which can simplify maintenance. Additionally,
the darker “black coffee” hue when wet suggests that the coir effectively traps moisture, potentially reducing odor by limiting
bacterial growth.

B. Performance of Coconut (Cocos Nucifera) Coir Cat Litter
Observational Checklist of Coconut (Cocos Nucifera) Coir Cat Litter in terms of moisture:
Moisture is a very important aspect of cat litter because it affects the environment for cats.
Researchers observed the litter forms under (1:00 AM to 4:00 AM, 5:00 AM to 8:00 AM, 9:00 AM to 12:00 PM, 1:00 PM to 4:00
PM, 5:00 PM to 8:00 PM, and 9:00 PM to 12:00 AM) and compared it to the conventional cat litter. This helps determine the litter's
moisture, a crucial aspect of its performance.

TABLE 2: Moisture of Coconut (Cocos Nucifera) Coir cat litter

AVE. TEMP. TIME DRY MOIST
28°C-29°C 1:00-4:00 am /
29°C-30°C 5:00-8:00 am /
30°C-32°C 9:00-12:00 am /
32°C-34°C 1:00-4:00 pm /
33°C-30°C 5:00-8:00 pm /
30°C-28°C 9:00-12:00 pm /
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Table showed a study on the moisture retention of Coconut (Cocos Nucifera) Coir, tested under different time periods and
temperature ranges. This experiment aims to find out how well coconut coir retains moisture under these various conditions. By
analyzing the data, the researchers determined the best times and temperatures for keeping moisture, which can improve the use of
coconut coir in applications like cat litter. The tests focused on the period from 1:00 AM to 4:00 AM with temperatures between
28°C and 29°C, showing that coir remained moist during this time.

C. Significant difference in the Coconut (Cocos Nucifera) Coir as alternative cat litter

There is a significant difference on the Coconut (Cocos Nucifera) Coir as alternative cat litter compare to commercially cat litter in
terms of absorption:

The absorption is a key feature for cat litter because it affects how fast Coconut (Cocos Nucifera) Coir cat litter can absorbs urine
and feces. The researcher observed the absorption process over a set period of time and classified the speed as very slow, slow,
moderate, quick, or very quick.

TABLE 3: Absorption of Coconut (Cocos Nucifera) Coir cat litter

WASTE PRODUCT VERY SLOW MODERATE QUICK VERY
SLOW QUICK
5 4 Minutes 3 Minutes 2 Minutes
Minutes A 1 Minute
bove Below
5 cat ( 54 seconds
Grams feces )
10 cat /(2
Grams feces minutes and
17 seconds )
15 cat /(3
Grams feces minutes and 21
seconds)
20 cat / (4 minutes
Grams feces and 51 seconds
)
30 cat | /(5
Grams feces minutes and 21
seconds
5ml cat /(5
urine seconds)
10 ml
cat /(22
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urine seconds)

15 ml cat /(51
urine seconds)

20 ml cat /(2
urine minutes and
13 seconds

30 ml cat /(4
urine minutes and 6
seconds )

One-Sample Test

2. TABLE 4: One sample T-test in Coconut (Cocos Ni
t df Sig. (2 tailed) Mean Test Value =3
Difference 95% Confidence Interval of the Difference
Lower Upper

ABSORPTION CAT 4.062 4 .015 198.20000 62.7209 333.6791
FECES

ABSORPTION CAT 1.988 4 118 88.40000 -35.0585 211.8585
URINE

Table showed present cat waste products by measurement time, grouping them as Very Quick (1 minute or below), Quick (2
minutes), Moderate (3 minutes), Slow (4 minutes), and Very

Slow (5 minutes or more). For cat feces, five grams is Very Quick at 54 seconds, ten grams is Quick at 2 minutes and 17 seconds,
fifteen grams is Moderate at 3 minutes and 21 seconds, twenty grams is Slow at 4 minutes and 51 seconds, and thirty grams is Very
Slow at 5 minutes and 21 seconds. For cat urine, five, ten, and fifteen milliliters all fall into the Very Quick category, taking 5, 22,
and 51 seconds, respectively. Twenty milliliters is Quick at 2 minutes and 13 seconds, while thirty milliliters is Slow at 4 minutes
and 6 seconds. This structured categorization highlights how measurement times increase with quantity for both feces and urine.
The table showed one-sample t-test absorption values for cat feces and cat urine, showing different levels of significance. The
absorption of cat feces had a t-value of 4.062 and a p-value of 0.015, meaning the difference was statistically significant. There was
a significant difference in the absorption of cat feces because the p-value was below 0.05. On the other hand, the absorption of cat
urine had a t-value of 1.988 and a p-value of 0.118, which was not statistically significant. There was no significant difference in the
absorption of cat urine because the pvalue was above 0.05, and the confidence interval (-35.06 to 211.86) included zero. The mean
difference for cat urine was 88.40, showing it absorbed slightly more than the test value, but this was not enough to be significant.
The mean difference for cat feces was 198.20, which was a significant result.
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V. DISCUSSION
This study shows that coconut coir can also be a good alternative. It has unique features, such as changing color when wet and
holding moisture well. However, its ability to absorb urine and feces is the same performance as to commercial cat litter.

In color, brown represents grounding, warmth, stability, and qualities that compliment coconut coir’s role as cat litter by aligning
with its biodegradable and renewable properties (DunnEdwards, 2023). Brown, a composite of red, yellow, and orange, is not only
functional but visually calming, which can help create a comfortable space for cats. The color change from “otter brown” to “black
coffee” aligns with recent design trends toward natural, warm colors, making coconut coir a visually appealing option. Additionally,
DunnEdwards' analysis of brown tones highlights their ability to extract a natural eco-friendly, which enhances coconut coir's appeal
as a cat litter material for eco-conscious consumers. The color change of coconut coir from "otter brown" when dry to "black coffee"
when wet is a helpful feature for cat owners. It allows them to see when the litter needs cleaning easily. Additionally, the darker
color when wet suggests that the coir traps moisture effectively, which may help reduce odors by limiting bacterial growth. These
findings align with Beugnet and Beugnet (2018), who discussed the importance of visual and moisture-retaining features in litter
materials.

The Study of Kulkarni et al. (2020), indicates that Coconut (Cocos Nucifera) Coir retains moisture more effectively at lower
temperatures, suggesting it can absorb moisture when it is cold. This ability enhances coir's effectiveness for use as cat litter,
ensuring a fresh environment for cats. The moisture retention of coconut coir was tested during different times of the day and
temperature ranges. The times included 1:00 AM to 4:00 AM, 5:00 AM to 8:00 AM, 9:00 AM to 12:00 PM, 1:00 PM to 4:00 PM,
5:00 PM to 8:00 PM, and 9:00 PM to 12:00 AM. Temperatures ranged from 28°C to 34°C. Results showed that coconut coir
retained the most moisture between 1:00 AM and 4:00 AM at cooler temperatures of 28°C to 29°C. However, during warmer
periods, such as midday at 32°C to 34°C, the coir dried out faster due to evaporation. These observations support previous studies,
like those by Gurbuz and Manaros (2019), on how coconut by-products behave in different environmental conditions.

According to Tippaws (2023), litters are designed to absorb liquids rapidly, creating solid clusters that are simple to scoop out.

Evaluating the absorption speed of coconut coir can help determine its viability as an alternative to traditional cat litters. In this
context, coconut coir’s clumping ability can be compared with other commercial liters to assess its efficiency in moisture absorption
and clump formation. The absorption ability of coconut coir was compared to a commercial cat litter using a one-way t-test. The
results showed no significant difference between the two, with a p-value of 0.194. This indicates that while coconut coir absorbs
urine and feces at the same rate as commercial cat litter, it does not perform better. Pogosa et al. (2018) similarly reported that
coconut husk products have comparable absorption capabilities to other alternatives.

The study highlights that coconut coir has positive features, such as easy to see wetness indicators and effective moisture retention
in cooler conditions. These make it a good choice for an eco-friendly cat litter. However, its absorption capabilities could be
improved by adding other materials or processing it further, as suggested by Stelte et al. (2023). Such enhancements could make
coconut coir a more competitive and sustainable alternative for pet owners.

V. CONCLUSION

This study explored the effectiveness of coconut coir as an alternative cat litter, assessing its moisture absorption, odor control,
clumping ability, and shelf life. Coconut cat litter varies in color, appearing dark brown when wet and lighter when dry. It's available
in pellet or sand-like textures, each affecting absorption and clumping. The findings suggest that coconut coir offers a cost-effective,
eco-friendly, and sustainable alternative to conventional cat litter. Utilizing coconut husks reduces agricultural waste and provides a
low-cost production method for cat owners. The process involves collecting coconut husks, grating them to obtain coir, refining it
through straining, and hand-molding (for pellets) followed by sun-drying. While timeconsuming, this method reduces both expenses
and waste. Further research is needed to fully evaluate odor control, as this study only used coconut coir. Experimenting with added
scents could enhance the litter's effectiveness and appeal. Overall, coconut coir cat litter presents a promising alternative to
conventional litter, offering environmental benefits, cost savings, and sustainability.
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VII. LIMITATION

The study focuses on using coconut coir as an alternative cat litter and has certain limitations. Material Source the research used
coconut coir obtained locally, which might not reflect the quality or properties of coir available in other areas. Secondly Equipment
Availability: The researchers manually processed the coir due to the lack of specialized machines, resulting in uneven pellet sizes.
Also, the experiments were conducted in controlled settings and may not account for the variety of real-world conditions faced by
cat owners. As well the product Consistency, since the coir was shaped and dried manually, consistency in texture, size, and
durability of the pellets might vary. Lastly the study only examines coconut coir as cat litter and does not explore other possible
applications or compare it with a wide variety of commercial litters. These factors should be considered when interpreting the
results and planning for further research.
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