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storage at ambient temperature. Experiments were designed based on
Keywords: the Taguchi L16 method, incorporating three factors: rosin
Colophony concentration (1%, 2%, 4%, and 6%), coconut oil concentration (0%,

1%, 2%, and 4%), and storage duration (1, 2, 3, and 4 weeks). Eighty
fresh eggs were coated using alcoholic solutions prepared according to
Coating the L16 design, with five replicates per treatment; additionally, five
Egg Quality uncoated eggs served as a control group evaluated on day zero. Weight

loss percentage, Haugh units, and yolk index were used to assess egg
quality. Analysis of variance (ANOVA) at a 95% confidence level was
employed to examine the impact of the various factors on these quality
indices. The results indicated that coconut oil concentration, storage
duration, and rosin concentration—in that order—had the greatest
influence on egg weight loss. The optimal combination for minimizing
weight loss was determined to be a solution containing 2% rosin and
4% coconut oil. Furthermore, the results indicated that storage time
had the greatest impact on the samples, with the optimal outcome
achieved using a solution containing 4% rosin and 4% coconut oil.
Coconut oil was the sole factor that significantly influenced the yolk
index, with the best results observed at a 4% concentration. Following
coating optimization, ten eggs (five control and five coated) were
evaluated for the coating's effect on surface microbial load; microbial
assessments revealed that the optimized rosin-coconut oil coating
significantly reduced shell microbial load and effectively inhibited
aerobic bacteria, even after 20 days. Overall, the study's findings
demonstrate that the use of a combined rosin and coconut oil coating
offers a safe, cost-effective strategy for extending egg shelf life at
ambient temperatures, eliminating the need for a cold chain. This
capability supports the potential application of the treated product
within egg supply and export chains.
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Introduction

Eggs have long been recognized as a vital food source due to their low cost, high protein content,
essential amino acids, fat-soluble vitamins, and excellent digestibility, making them an indispensable
component of the global human diet. However, their high perishability limits shelf life, necessitating
strict quality and hygiene control from laying to consumption. Despite the natural protective role of the
eggshell, its micropores allow the gradual escape of carbon dioxide and water vapor, leading to weight
loss, increased albumin pH, reduced Haugh unit, yolk index decline, and rapid internal quality
deterioration. Edible coatings made from natural and safe materials represent one of the most effective
strategies for extending ambient-temperature shelf life. This study investigated the effect of a combined
colophony (pine resin) and coconut oil-as an alcoholic, edible, and antimicrobial coating on preserving

the physical, chemical, and microbiological quality of fresh eggs during 4 weeks of storage at 25°C.
Materials and Methods

The experimental design was based on the Taguchi L16 orthogonal array, incorporating three factors
(rosin concentration: 1%, 2%, 4%, and 6% wi/v; coconut oil concentration: 0%, 1%, 2%, and 4% wiv;
storage duration: 1, 2, 3, and 4 weeks) with five replications. Fresh eggs (laid within 24 hours) were fully
immersed in the coating solutions prepared according to the design. After immersion, eggs were air-dried
at room temperature for 5 minutes; this process was repeated twice to form a uniform double-layer
coating on the eggshell surface. Coated and uncoated (control) eggs were then weighed and stored in egg
trays at 25°C. Evaluated parameters included percentage weight loss, Haugh unit, and yolk index. Data
were analyzed using the Taguchi method with signal-to-noise (S/N) ratios and analysis of variance
(ANOVA). Additionally, the antimicrobial efficacy of the coated eggshell was assessed using
MicrobCheck™ TBC slides.

Results and Discussion

After conducting the Taguchi L16 experiments and measuring weight loss, Haugh unit, and yolk index,
the data were analyzed using signal-to-noise ratio (SN) and analysis of variance (ANOVA). Weight loss,
as a key indicator of egg shelf life, results from moisture evaporation through shell pores and depends on
temperature, humidity, and ventilation. ANOVA of weight loss results revealed that coconut oil
percentage had the greatest contribution to reducing weight loss, followed by storage time and colophony
percentage; increasing colophony from 1% to 2% significantly reduced weight loss, but levels of 4% and
6% showed no additional effect. Thus, the optimal combination for minimizing egg weight loss was 2%
colophony and 4% coconut oil.

The Haugh unit is a reliable measure of albumen quality. Results showed that storage time had the
greatest impact on Haugh unit, followed by coconut oil and colophony. The highest Haugh unit was

achieved with 4% colophony and 4% coconut oil. The optimal coating restricts gas exchange, reduces
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CO:: efflux, and slows pH increase, thereby preventing viscosity loss in albumen due to ovomucin bond
degradation.

The yolk index reflects yolk sphericity, which decreases due to vitelline membrane weakening and
water transfer from albumen to yolk. ANOVA indicated that only coconut oil had a significant effect on
yolk index (P=0.021), with the best value obtained at 4%.

MicrobCheck™ TBC slides after 48 hours of incubation and 20 days of storage demonstrated that the
colophony—coconut oil coating significantly reduced shell microbial load and effectively inhibited
aerobic bacterial growth even after 20 days. The disinfecting effect of alcohol during coating application,

combined with the antibacterial properties of colophony, synergistically prevents microbial growth.
Conclusion

Coating with an alcoholic emulsion of colophony (2% wi/v) and coconut oil (4% w/v) is an inexpensive
and highly effective method for extending egg shelf life at ambient temperature. By reducing gas and
moisture loss, slowing albumin pH rise, preserving Haugh unit and yolk index, and lowering shell
microbial load, this coating maintains internal quality and safety for up to 4 weeks at 25°C. The results
highlight the high potential of this natural coating as a viable alternative to chemical preservatives and
refrigeration.
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