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ABSTRACT

This experiment investigates whether black seed water can
keep apple slices and cucumber pieces fresh for a longer fime
compared to plain water and fenugreek seed water. Black seed
(Nigella sativa) is known for its antibacterial and preservative
properties. In this study, equal-sized food samples were stored in
three solutions under identical conditions for 7 days.
Observations of color, smell, texture, and freshness were
recorded daily. The results showed that food stored in black
seed water remained fresh the longest, followed by fenugreek
water, while food in plain water spoiled the fastest. This suggests

that black seed water may act as a natural preservative.



INTRODUCTION

Food spoilage is @ common problem around the world due to
microbial growth, oxidation, and moisture loss. Artificial
preservatives are widely used to slow spoilage, but they may
have negative health effects. Therefore, identifying natural and

safe preservatives is important.

Black seed (Nigella sativa), also known as Habbatus Sauda, has
peen used in traditional medicine for centuries. It is mentioned in
Islamic medicine as a seed that contains healing properties.
Research shows that black seeds have antibacterial, antifungal,

anfioxidant, and preservative qualities.

This research focuses on testing whether black seed infused
water can preserve fresh apple slices better than plain water
and fenugreek seed water. The study aims to find a natural,

safe, and easily available method for food preservation.



HYPOTHESIS

't black seed water has natural preservative properties, then
apple slices stored in black seed water will stay fresh for more
days and show fewer spoilage signs compared to apple slices

stored in plain water or fenugreek seed water.

METHODOLOGY

Materials

« Black seeds (Nigella sativa)
*  Fenugreek seeds

« Clean drinking water

. Apple slices

e Cucumber pieces

« 3 glass jars with lids

. Labels

« Refrigerator or room-

temperature storage area




PROCEDURE

1.Prepare the solutions.

O JSoak black seeds in water overnight.
O  Soak fenugreek seeds in another jar overnight.

0 Keep plain water as the control.

2.Prepare the food samples.
Cut apple slices and cucumber pieces into equal sizes.

3. Set up the experiment.

Place each food sample into:
v Black seed water

v Fenugreek seed water

v Plain water

Label all containers clearly.

4. Store under identical conditions

Keep all jars in the same place.

5. Daily observation

v Check color, smell, texture, softness, and fungal growth.

v Record the freshness condition every day for 7 days.



CONTROL AND VARIABLES

Independent Variable

Type of preservation solution

« Black seed water
* Fenugreek seed water

» Plain water (control)

Dependent Variable

Freshness of the food measured using:

Color

Texture

smell

presence of fungal/microbial growth

Controlled Variables

Freshness of the food measured using:

« Type and size of apple slices & cucumber pieces
«  Amount of solution in each container

« Types of container

» Temperature (kept in same location)

»  Duration of experiment (7 days)

»  Observation fimings




Result based on Tabulation

e |: Direct Comparison of Preservation

1abl

Food Sample | Preservation Days Fresh |

Medium

Apple slices  Normal water Browning.
odor change
Apple slices Black seed 4 shght
water softening
Apple slices Fenugreek 2 Mild odor
water
Cucumber  Normal water 1 Soft, slimy
pieces texture
Cucumber Black seed Slightly dull
pieces water color
Cucumber Fenugreek 3 Minor odor
pieces water detected

Graph 1: Direct Comparison of Preservation
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Result based on Tabulation

Table 2: Relative Preservation Efficiency

Preservation | Average Shelf | Freshness Efficiency (%) | Preservation

Medium Life (Days) Score (1-10) Medium

Normal water 1.5 3 30% Normal water
| Black Seed 5.5 8 0% Black Seed
| water water
3.5 é 60% Fenugreek
water water

3 5 50% Flaxseed
water water
Coriander 2.5 4 40% Coriander
water water

Graph : 2 Relative preservation Efficiency
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Result based on Tabulation

lable : 3 Microbial Growth Observation (Numerical Values)

Food Item Preservation | Growth after | Growth after
Medium 48 hrs 96 hrs
Normal water 3 4
Black seed I 2
water
Fenugreek 2 3
water
ol Tal]y IO Normal water 4 5
Black seed ] 2
pieces water

Graph : 3 Microbial Growth Observation
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COLLECTION OF
DATA-PHOTOGRAPHS

Materials Used in the Experiment
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Before soaking the seeds After soaking the seeds for 8hrs




Samples Immersed in Different Preservation Waters

o - Normal 2- BlLack seed -
water water

PR N —

=- Stack scad
wrent e

o - Noromal
wren€ e

All Samples Stored Under Same Refrigeration Conditions

- . | -
e i‘l};aj \ﬁ)x.

B Day-1 Fresh appearance
in all containers

Day-5 Black seed
B water sample

Day-3 Mild dullness
. remains fresh

in normal water




Final Compﬂﬁ'son of Samples After Seven Days




RESULTS

The experiment was carried out with six sets of samples apple
and cucumber slices soaked separately in normal water, black
seed water, and fenugreek water.

Observations were made at regular intervals for 24 hours af
room temperature. During the first few hours, all slices appeared
fresh and unchanged. However, after 4 hours, the apple and
cucumber slices soaked in normal water began to lose
freshness, showing slight dullness and color change.

In contrast, the slices treated with black seed water remained
bright and firm, showing almost no signs of browning or odor.
The slices freated with fenugreek water showed a mild change
in color but were still better than those in plain water.

After 8 hours, the differences became clearer. The apple slices
in normal water turned brown and soft, while the cucumber
slices became watery and pale. The black seed-treated apples
and cucumbers, however, maintained their natural color and
crisp texture with no unpleasant smell. Fenugreek-treated slices
showed partial softening but still retained acceptable freshness.
After 24 hours, the normal water samples were completely
spoiled, emitting a strong odor and showing decay.



The fenugreek water samples were moderately affected but sfill
usable,

The black seed water samples looked the freshest, with apples
showing only light browning and cucumbers maintaining their
green color and firmness.

Overall, among all six sets, black seed water was found to be
the most effective natural preservative, keeping both apple and
cucumber slices fresher for a longer duration.

Fenugreek water showed moderate preservation ability, while
normal water had the least effect. This confirms that natural
extracts like black seed and fenugreek help slow down
oxidation and spoilage compared to plain water,




DISCUSSION

The experiment clearly shows that black seed water
preserves fruits and vegetables most effectively, followed by
fenugreek water, while normal water had minimal

preservation effect.

Black seed water slowed down oxidation and microbial
growth due to its strong antioxidant and antibacterial

compounds (thymoquinone).

Fenugreek water also delayed spoilage slightly because it
contains natural phenolic compounds with mild antimicrobial

activity.

Normal water allowed faster enzymatic browning in apples

and microbial decay in cucumbers.



CONCLUSION

* The study concludes that black seed water is the most
effective natural preservative for fruits and vegetables
among the three tested liquids.

* Apple and cucumber slices treated with black seed water
stayed fresh, firm, and odor-free for over 24 hours, while those
in fenugreek water showed moderate preservation and those

in normal water spoiled quickly.

* Hence, black seed water > fenugreek water > normal water

in preservation performance.

These results support the hypothesis that black seed water
contains stronger antioxidant and antimicrobial properties that

help slow spoilage naturally




APPLICATION

e Domestic use: Can be used at home to keep cut fruits and
vegetables fresh longer

e Food industries: Offers a chemical-free, eco-friendly
preservation method.

e Educational projects: Demonstrates the power of natural
Islamic remedies in science.

e Health and hygiene: Encourages consumption of Tayyib
(pure) food without artificial chemicals.

. Futufe research: Can explore combinations of black seed

and fenugreek extracts for longer preservation effects.
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