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Abstract:

Project ID:NSF-SCH-2025-179
Project Title 1 Bite the Spoon, Not the Flanet - Edible
I'.'l.lilr_r,rh'r:. Plastic-Free Futurs

Nameof Smdest ¢ Mokammed Siddique M
Mame of School : LH, Matriculsuen Girds Higher
Secondary School
Address i 1716, Khizarabad 1ot Smeer
Mehdisharam - £3250

Flaztic cutlery is one of the largest contributors o sSngle-use
plastic waste, pallsting the emdronment for hundreds of years.
This project explores edible extley made from rice. whese,
miller, and 2 wheat-rice blend 35 3 ma=inable shermame
Differeet dough minmres wers prepared, molded 1m0 spoon
thape:, baked and rested for strength. water resisnoe. fasts,
wers the strapeest snd most watse-resispant, whils the whest-
rice blend spared hishest in teere snd balaaced cast. A1l edible
spoons decamposed within two weeks. proving that edible
cutlary can significantly reduce plastic poliution.




INTRODUCTION

Flastic spoons and forls are used for only a few minutes buc
rer@in in the emvironmant for hundreds of years. releasing
toxic microplastice. Researchers suwoh as Sharma & Kullarsi
(2021) and Reddy (2027) highlighr the urgent need far
hiodegradable alternatves, Edible cudery made from natural
ingredients like rice. whaat and millet (s gaining amentan

beczuze it &5 completely bisdegradable and even consumakbls,

This project irvestigstes whetler edible cutlery made fram
differese Bpurs can be strong, durshble, cost-effective. and ecs-
friendly enough to replace sinsle-use plasde cudery. The
research question guiding this snedy i

*Can sdible cotery made from rice, wheat, and milles Aour
serve as a sustzinable, dumable, and biodegadable alternative
i plastie malsry T




Hypothesis

Milles and whear flour spoons will be sronger and mors
water-resistant than rice spoons. and all edhls spoons wall
decompose much faser than plastc

Methodology

Marerials Needed: Rice flour, wheat flour, miller flour, salc
il water. baking molds (spoon/fork shaps). over

Stops

« Mized four with water, salt. and odl to form dough.

- Pressed dough into malds of spoos chape

- Baked ar 180°C for 3 minures.

- Coaled and stored samples.

* Porformed fow tests:

*  Strength Test: By applying pressure unt] breaking point.

* Water Reqjstanee Test: Placed cuthery in hot wates for 10
minutes and recorded durabiliny.

®  Taste Test Evaluasted bny volunteess.

* Decompostion Tess

* Buried samples in soil and recorded time 10 decompoze
and then compared it 1o plastc catlery,

* Each type of cutlery undarwent five tests: Strength, Water
Resistance, Taste, Cost Analytis, and Decomposition
Varisbles were contralled for baking rempersture, mold
=ize, pad thicksess,




Tabulations

Table 1: Comparisan of Strength
| Type of Cutlery | Avg, Strength (g]
|'EnF":mr 1310
| Wheat Flour | 410
l‘hﬂﬂﬂnnr I.I:GJ:I
Whast + Rice (390
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Table I: Water Besistance Test

| Type of Cutlery Avg Resistance (min]
Flie Flowr (B3
Whear Fiour {113
Piller Flowar 146
Wheat + Rice [10.3
Pla=tic {08
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B
Eiﬂ
i' B izaFonr
i'H'IJ L TSPy
i o Wt Ty
i —
o]




Table 3: Taste Test

Type of Flour Averags Score [1-10)
Rbce Flour 8.0
Wheat Flour 8.0
Millae Flour 7.3
Wheat + Riee (83

Graph :3 Taste Test
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Table d: Cost Analysis

(TypeofFflowr  |CostperSpoon/Fork(¥)
| Rice Flowr |3
;‘ﬁ‘hur. Flour | &

| Miller Flaar 7

:Whu.utﬂ:r:e | 55
| Plaatie {2

Graph:4 Cost Analysis
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Table 5: Decomposttion Test

| Tvpe of Cutlery | Avg Decomposition (days]
| Rice Flowr 123
I"i'fhl.l'l'.'ﬂum:' |14.3
| Millet Flour 1153
 Wheat + Rice 133
| Flastic | %365
Graphi5 Decompasition Test
Thecompesition Test
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Graph : & Eco Score Comparison
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Collection of data-

Photo graphs
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Strenmngth test




Decompostion Tes




RESULTS & DISCUSSION

Serength Test

Millst spoans shoved the highest strensth [(460s].

Wheat spoeans fallevwed sr 410=,

Fice cpoons were the weaksst at 1108

Mastic spoons had the highest overall srangth bat are nan-

biodegradable,

& Copclusian: Miller four gives the srongest edible cutlery.

‘Water Resistance

» Millet spoons again pesformed best with 146 minotes in bot
water,

* Rice degraded faster &1 B3 minises

*® Flacpe remained unafeced.
® Millst iz tha most darable 1= kot warer

Taste

» The wheat-rice blend received the highest sste score
{83/10).

¢ Millet had the lowsst taste score [7.3/10)

» Elend offers best taste + accepsahle strength,

Cost.

* Rice spoons were cheapest (%3],

* Millet spoons were costliest (7).

® Plastic spoons were cheapest overall but harmifsl to the
environment,
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Decompasition

o Al adible sposns decomposed within 12-15 daye.

& Plactic showed no decomporition even after 385 days.

® Tha results dearly support the hypothesic. Miller spoons
outperform others in strength and water resistance, making
them the best for durability, The whear-rice blend shows a
enod balanee of s, affordshility, and srrength. All edisle
speans decompose quickly, proving they are excellent eco-
friendly shernatives to plastic,




CONCLUSION

This stndy sonfirms that edhle rutlery made froce miller, wrbeat,
and rce s & vable erc-nendly replacement for smge-use plastie
Miller cuttary was the moss derabls. while wheaserics bleed offored
pond taste and rtreagtk a2 a bower cost All edisle sutlery decompozed

withiz twe weeks, shewing a dear environmental berefic

Apphmmors Cafateras schesis and een @0 dept wdinle wemnls
Entreprensurs can develop commercial ediode cuslery brands.
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