
Replacing Plastic Sponges with 
Biodegradable Organic Fiber Loofahs

Experimental Plan

Planning and execution unit: Valofresh Co., Ltd



Hydroponic farming has rapidly emerged around the world 
replacing traditional soil farming methods to meet the huge 
demand for vegetables. Currently, hydroponic farms around the 
world are facing the problem of unrecyclable sponge waste, 
leading to global water shortages. Billions of inorganic chemical 
sponges are produced every month on farms and must be 
discarded and cannot be recycled.

Valofresh Co., Ltd. conducted research and evaluation on the 
application of loofah products to see the feasibility of replacing 
inorganic chemical sponges with organic loofah fibers.
Valofresh Co., Ltd. will start this experimental plan in 2023, 
hoping to find the right organic fiber to replace the inorganic 
chemical sponge, truly achieving the goal of 100% zero waste 
and zero carbon emissions, fulfilling its corporate social 
responsibility for global ESG.

Ideology
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Equipment Required 
for Experiments

Arugula SeedsWatercress Seeds

Pound Scale

Loofah

Microscope

Seedling Tray

Perforated Board

Lettuce Seeds Mizuna Seeds

Valoya Agricultural Growth Light
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Experimental Crop Variations

Water cress Lettuce

Mizuna Arugula
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Experimental Procedures

1.Extract loofah and divide into three sizes
  3cmx3cmx1cm(0.2g)        3cmx3cmx2cm (0.4g)        3cmx3cmx3cm (0.8g)

2.Loofah disinfection   
Soak in room temperature water (25 degrees Celsius) for 10 minutes.
Soak in H2O2 hydrogen peroxide for 10 minutes.
Soak in 100 degree hot water for 10 minutes.
Receive UV treatment for 60 minutes.
Soak in hypochlorous acid (HClO) for 10 minutes.

3.Sow seeds and start planting samples

4. Record growth from Day 1 ~ Day 28

5. Harvest crops

6. Perform inspection after the use of the loofah fiber 

7. Initiate the Soil Burial Test
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Water cress

Water cress

Lettuce

Lettuce

Mizuna

Mizuna

Arugula

Arugula

Day1 Start sowing Day1 Start sowing Day1 Start sowing Day1 Start sowing

Day7 Starts 
sprouting

Day8 Starts 
sprouting

Day4 Starts 
sprouting

Day5 Starts 
sprouting

Soak 3cmx3cmx1cm loofah in 25 degrees, 
room temperature, water for 10 minutes

Growth Process
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Day10 Colonized Day10 ColonizedDay9 
Contaminated

Day9 
Contaminated

Day17 
Contaminated

Day16 Grow

Day26 Harvest

Water cress

Water cress

Lettuce Mizuna

Mizuna

Mizuna

Arugula
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Soak 3cmx3cmx2cm loofah in 25 degrees, 
room temperature, water for 10 minutes

Growth Process

Water cress

Water cress

Lettuce

Lettuce

Mizuna

Mizuna

Arugula

Arugula

Day7 Starts 
sprouting

Day8 Starts 
sprouting

Day4 Starts 
sprouting

Day5 Starts 
sprouting

Day1 Start sowing Day1 Start sowing Day1 Start sowing Day1 Start sowing
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Day10 Colonized

Day16 Grow

Day30 Harvest

Day10 Colonized

Day16 Grow

Day10 Two plants 
grew mold

Day16 Grow

Day32 Grow

Day10 Colonized

Day16 Grow

Day26 Harvest Day33 Harvest

Water cress

Water cress

Water cress

Lettuce

Lettuce

Lettuce

Mizuna

Mizuna

Mizuna

Arugula

Arugula

Arugula
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Soak 3cmx3cmx3cm loofah in 25 degrees, 
room temperature, water for 10 minutes

Growth Process

Water cress

Water cress

Lettuce

Lettuce

Mizuna

Mizuna

Arugula

Arugula

Day9 Starts 
sprouting

Day5 Starts 
sprouting

Day5 Starts 
sprouting

Day7 Starts 
sprouting

Day1 Start sowing Day1 Start sowing Day1 Start sowing Day1 Start sowing
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Day10 Two plants 
grew mold

Day10 One plants 
grew mold

Day10 One plants 
grew mold

Day16 Grow

Day30 Harvest

Day16 GrowDay16 Grow

Day32 Grow

Day16 Grow

Day26 Harvest Day33 Harvest

Water cress

Water cress

Water cress

Lettuce

Lettuce

Lettuce

Mizuna

Mizuna

Mizuna

Arugula

Arugula

Arugula

Day10 Colonized
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Soak 3cmx3cmx1cm loofah in H2O2 
hydrogen peroxide for 10 minutes

Growth Process

Water cress

Water cress

Lettuce

Lettuce

Mizuna

Mizuna

Arugula

Arugula

Day7 Starts 
sprouting

Day8 Starts 
sprouting

Day4 Starts 
sprouting

Day5 Starts 
sprouting

Day1 Start sowing Day1 Start sowing Day1 Start sowing Day1 Start sowing
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Day17 All moldy

Day10 Two plants 
grew mold

Day10 One plants 
grew mold

Day17 Grow

Day30 Harvest

Day16 Grow

Day32 Grow

Day17 Grow

Day26 Harvest Day33 Harvest

Water cress

Water cress

Water cress

Lettuce

Lettuce

Lettuce

Mizuna

Mizuna

Mizuna

Arugula

Arugula

Arugula

Day10 Colonized Day10 Colonized
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Soak 3cmx3cmx2cm loofah in H2O2 
hydrogen peroxide for 10 minutes

Growth Process

Water cress

Water cress

Lettuce

Lettuce

Mizuna

Mizuna

Arugula

Arugula

Day7 Starts 
sprouting

Day7 Starts 
sprouting

Day6 Starts 
sprouting

Day6 Starts 
sprouting

Day1 Start sowing Day1 Start sowing Day1 Start sowing Day1 Start sowing
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Day10 One plants 
grew mold

Day16 Two plants 
grew moldDay17 Grow

Day30 Harvest

Day16 Grow

Day32 Grow

Day17 One plants 
grew mold

Day26 Harvest Day33 Harvest

Water cress

Water cress

Water cress

Lettuce

Lettuce

Lettuce

Mizuna

Mizuna

Mizuna

Arugula

Arugula

Arugula

Day10 ColonizedDay10 Colonized Day10 Colonized
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Soak 3cmx3cmx3cm loofah in H2O2 
hydrogen peroxide for 10 minutes

Growth Process

Water cress

Water cress

Lettuce

Lettuce

Mizuna

Mizuna

Arugula

Arugula

Day8 Starts 
sprouting

Day5 Starts 
sprouting

Day6 Starts 
sprouting

Day6 Starts 
sprouting

Day1 Start sowing Day1 Start sowing Day1 Start sowing Day1 Start sowing
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Day10 One plants 
grew mold

Day30 Harvest

Day16 GrowDay16 Grow Day16 Grow Day16 Grow

Day32 Grow Day26 Harvest Day33 Harvest

Water cress

Water cress

Water cress

Lettuce

Lettuce

Lettuce

Mizuna

Mizuna

Mizuna

Arugula

Arugula

Arugula

Day10 ColonizedDay10 Colonized Day10 Colonized
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Soak 3cmx3cmx1cm loofah in 
100 degree hot water for 10 minutes

Growth Process

Water cress

Water cress

Lettuce

Lettuce

Mizuna

Mizuna

Arugula

Arugula

Day6 Starts 
sprouting

Day7 Starts 
sprouting

Day4 Starts 
sprouting

Day6 Starts 
sprouting

Day1 Start sowing Day1 Start sowing Day1 Start sowing Day1 Start sowing
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Day10 One plants 
grew mold

Day30 Harvest

Day16 GrowDay16 Grow Day16 Grow Day16 Grow

Day32 Grow Day26 Harvest Day33 Harvest

Water cress

Water cress

Water cress

Lettuce

Lettuce

Lettuce

Mizuna

Mizuna

Mizuna

Arugula

Arugula

Arugula

Day10 ColonizedDay10 Colonized Day10 Colonized
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Soak 3cmx3cmx2cm loofah in 
100 degree hot water for 10 minutes

Growth Process

Water cress

Water cress

Lettuce

Lettuce

Mizuna

Mizuna

Arugula

Arugula

Day7 Starts 
sprouting

Day5 Starts 
sprouting

Day5 Starts 
sprouting

Day6 Starts 
sprouting

Day1 Start sowing Day1 Start sowing Day1 Start sowing Day1 Start sowing

20



Day10 One plants 
grew mold

Day10 Three 
plants grew mold

Day30 Harvest

Day16 GrowDay16 Grow Day16 Grow Day16 Grow

Day32 Grow Day26 Harvest Day33 Harvest

Water cress

Water cress

Water cress

Lettuce

Lettuce

Lettuce

Mizuna

Mizuna

Mizuna

Arugula

Arugula

Arugula

Day10 Colonized Day10 Colonized
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Soak 3cmx3cmx3cm loofah in 
100 degree hot water for 10 minutes

Growth Process

Water cress

Water cress

Lettuce

Lettuce

Mizuna

Mizuna

Arugula

Arugula

Day8 Starts 
sprouting

Day6 Starts 
sprouting

Day5 Starts 
sprouting

Day6 Starts 
sprouting

Day1 Start sowing Day1 Start sowing Day1 Start sowing Day1 Start sowing
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Day10 One plants 
grew mold

Day30 Harvest

Day16 GrowDay16 Grow Day16 Grow Day16 Grow

Day32 Grow Day26 Harvest Day33 Harvest

Water cress

Water cress

Water cress

Lettuce

Lettuce

Lettuce

Mizuna

Mizuna

Mizuna

Arugula

Arugula

Arugula

Day10 ColonizedDay10 Colonized Day10 Colonized
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3cmx3cmx1cm loofah
Receive UV treatment for 60 minutes

Growth Process

Water cress

Water cress

Lettuce

Lettuce

Mizuna

Mizuna

Arugula

Arugula

Day6 Starts 
sprouting

Day6 Starts 
sprouting

Day4 Starts 
sprouting

Day6 Starts 
sprouting

Day1 Start sowing Day1 Start sowing Day1 Start sowing Day1 Start sowing
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Day30 Harvest

Day16 GrowDay16 Grow Day16 Grow Day16 Grow

Day32 Grow Day26 Harvest

Water cress

Water cress

Water cress

Lettuce

Lettuce

Lettuce

Mizuna

Mizuna

Mizuna

Arugula

Arugula

Day10 ColonizedDay10 Colonized Day10 ColonizedDay10 Colonized
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3cmx3cmx2cm loofah
Receive UV treatment for 60 minutes

Growth Process

Water cress

Water cress

Lettuce

Lettuce

Mizuna

Mizuna

Arugula

Arugula

Day6 Starts 
sprouting

Day6 Starts 
sprouting

Day5 Starts 
sprouting

Day5 Starts 
sprouting

Day1 Start sowing Day1 Start sowing Day1 Start sowing Day1 Start sowing
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Day30 Harvest

Day16 GrowDay16 Grow Day16 Grow Day16 Grow

Day32 Grow Day26 Harvest

Water cress

Water cress

Water cress

Lettuce

Lettuce

Lettuce

Mizuna

Mizuna

Mizuna

Arugula

Arugula

Day10 ColonizedDay10 Colonized Day10 ColonizedDay10 Colonized
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3cmx3cmx3cm loofah
Receive UV treatment for 60 minutes

Growth Process

Water cress

Water cress

Lettuce

Lettuce

Mizuna

Mizuna

Arugula

Arugula

Day6 Starts 
sprouting

Day6 Starts 
sprouting

Day5 Starts 
sprouting

Day5 Starts 
sprouting

Day1 Start sowing Day1 Start sowing Day1 Start sowing Day1 Start sowing
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Day30 Harvest

Day16 GrowDay16 Grow Day16 Grow Day16 Grow

Day32 Grow Day26 Harvest

Water cress

Water cress

Water cress

Lettuce

Lettuce

Lettuce

Mizuna

Mizuna

Mizuna

Arugula

Arugula

Day7 ColonizedDay7 Colonized Day7 ColonizedDay7 Colonized
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Soak 3cmx3cmx1cm loofah in hypochlorous 
acid (HClO) for 10 minutes

Growth Process

Water cress

Water cress

Lettuce

Lettuce

Mizuna

Mizuna

Arugula

Arugula

Day6 Starts 
sprouting

Day7 Starts 
sprouting

Day4 Starts 
sprouting

Day6 Starts 
sprouting

Day1 Start sowing Day1 Start sowing Day1 Start sowing Day1 Start sowing
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Day30 Harvest

Day16 GrowDay16 Grow Day16 Grow

Day26 Harvest

Water cress

Water cress

Water cress

Lettuce Mizuna

Mizuna

Mizuna

Arugula

Arugula

Day9 ColonizedDay9 Colonized Day9 ColonizedDay9 Colonized
(not grown up)
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Soak 3cmx3cmx2cm loofah in hypochlorous 
acid (HClO) for 10 minutes

Growth Process

Water cress

Water cress

Lettuce

Lettuce

Mizuna

Mizuna

Arugula

Arugula

Day4 Starts 
sprouting

Day5 Starts 
sprouting

Day4 Starts 
sprouting

Day4 Starts 
sprouting

Day1 Start sowing Day1 Start sowing Day1 Start sowing Day1 Start sowing
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Day30 Harvest

Day16 GrowDay16 Grow Day16 Grow Day16 Grow

Day32 Grow Day26 Harvest

Water cress

Water cress

Water cress

Lettuce

Lettuce

Lettuce

Mizuna

Mizuna

Mizuna

Arugula

Arugula

Day9 ColonizedDay9 Colonized Day9 ColonizedDay9 Colonized
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Soak 3cmx3cmx3cm loofah in hypochlorous 
acid (HClO) for 10 minutes

Growth Process

Water cress

Water cress

Lettuce

Lettuce

Mizuna

Mizuna

Arugula

Arugula

Day5 Starts 
sprouting

Day6 Starts 
sprouting

Day4 Starts 
sprouting

Day5 Starts 
sprouting

Day1 Start sowing Day1 Start sowing Day1 Start sowing Day1 Start sowing
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Day30 Harvest

Day16 GrowDay16 Grow Day16 Grow Day16 Grow

Day32 Grow Day26 Harvest

Water cress

Water cress

Water cress

Lettuce

Lettuce

Lettuce

Mizuna

Mizuna

Mizuna

Arugula

Arugula

Day9 ColonizedDay9 Colonized Day9 ColonizedDay9 Colonized
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2024 International Exhibition of 
Inventions in Paris, France Won the 

123rd Gold Medal Award

▲ Certificates and Gold Medals  ▶
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Congratulatory messages from 
the President and Vice President
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