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INTRODUCTION

Eggs have long been regarded as "nature’s
original functional food" due to their high-quality
protein and 13 essential vitamins and minerals.
However, a common consumer concern is the
presence of roughly 213 mg of cholesterol per egg.
While research has dispelled the direct link
between egg consumption and heart disease, the
demand for "designer eggs"—eggs with modified
nutritional profiles—is growing. These eggs are
not genetically modified; instead, they are created
through pre-ovipositor value-addition, where the
hen’s diet is scientifically formulated to
accumulate targeted nutrients in the egg before it
is laid.

Fig 1:- Enrichment Of Egg

Dietary  Manipulation for Cholesterol
Reduction

Reducing yolk cholesterol remains a
primary objective in the production of designer

eggs. Producers employ several plant-based and

mineral strategies to achieve this:

+ Plant-Based Additives: Supplementing hen
diets with Gynura procumbens has shown a
12% reduction in yolk cholesterol. Similarly,
Alfalfa meal (Medicago sativa) can decrease yolk
cholesterol by 19.1% by inhibiting hepatic
lipogenesis and reducing intestinal
reabsorption.

e Hemp and Omega-3 Sources: High-level
supplementation (25%) with hemp seed can
reduce cholesterol by up to 32% due to its
phytosterol content. Diets rich in omega-3, such
as those containing 5% flaxseed or 1.5%
menhaden oil, consistently show cholesterol-
lowering effects.

¢ Micronutrients and Probiotics: Adding
Chromium (250-1000 ppb) or Copper (up to
300 mg/kg) interferes with cholesterol
synthesis in the liver. Furthermore, multi-strain
probiotics (0.5g/kg) not only lower cholesterol
but also increase overall egg production.

Fatty Acid Profiling
Enrichment

One of the most significant health benefits
of designer eggs is the enrichment of omega-3
polyunsaturated fatty acids (PUFAs).

and Omega-3

¢ Omega-3 Sources: By including fish oil, marine
algae (Schizochytrium sp.), or linseed in the
feed, producers increase levels of EPA and DHA
in the yolk.

e Health Impacts: These eggs improve the
omega-6 to omega-3 ratio in the human diet,
protecting against hypertension, arthritis, and
cognitive disorders. DHA-enriched eggs are
particularly crucial for brain development and
retinal health.

¢ Conjugated Linoleic Acid (CLA):
Supplementing CLA isomers directly into the
diet produces eggs with anticarcinogenic,
antidiabetic, and anti-inflammatory properties.
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Vitamin and Mineral Fortification

The efficiency of transferring nutrients
from feed to the egg varies, but many essential
vitamins and minerals can be significantly
boosted.

e Vitamins: Vitamin B12 can be increased 5-fold,
while Vitamin D3 levels can be boosted 4.6
times through linear dietary increases. Folic
acid enrichment is also highly efficient, with
yolk levels reaching 43 times that of the hen's
plasma.

e Minerals: Selenium-enriched eggs (using
selenomethionine) can provide up to 50% of
the human RDA in a single egg, supporting
reproductive health and immune function.
lodine enrichment is incredibly efficient, with
levels reaching 400 pg per egg, which supports
thyroid function and metabolism.

Herbal Enrichment and Pigmentation
Natural additives are used to enhance the
antioxidant capacity and visual appeal of designer

eggs:

e Herbal Additives: Garlic (Allium sativum)
contains allicin, which lowers LDL cholesterol
and provides antimicrobial benefits. Turmeric
(curcumin) and Basil (eugenol) increase the
egg’s antioxidant status and
immunomodulatory effects.

+ Pigmentation and Eye Health: Ingredients
like Marigold petals, Red Pepper, and Spirulina
are used to deepen yolk color. These sources
are rich in Lutein and Zeaxanthin, which help
prevent age-related macular degeneration in
humans.

CONCLUSION

Designer eggs represent a successful
synergy between animal nutrition and human
medicine. Through scientific feeding strategies, the
humble egg is transformed into a functional
nutraceutical capable of meeting specific
nutritional demands. As health-focused consumers
increasingly demand value-added foods, the
production of designer eggs offers a sustainable
and economical way to improve global public
health.
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