Beijing Dilun Biotechnology Co., Ltd.
Specializes in R&D and manufacturing of peptide synthesis equipment, providing comprehensive technical
solutions and services.

Web: www.peptidescientific.com. Email: chengchao.wei@dilunbio.com

Black Bean Peptides: The Modern Health Code from
Ancient Beans
In today's pursuit of nutrition and wellness, an active ingredient derived
from traditional black beans—Dblack bean peptides—is gaining increasing
attention. Unlike ordinary protein powders, it is created through
biotechnology by “clipping” black bean protein into small molecular
fragments. These fragments boast low molecular weight and rapid
absorption, while harboring multiple bioactivities such as antioxidant
properties, fatigue resistance, and immune regulation. Like precise “keys
to health,” they unlock new possibilities for developing modern functional
foods and health supplements.
1. What are black bean peptides?
In simple terms, black bean peptides are produced by using black bean
protein as raw material and employing enzymatic hydrolysis or
fermentation technology to break down large protein molecules into a
mixture of small peptides composed of 2—-20 amino acids. Compared to
whole proteins, black bean peptides offer three distinct advantages:

e More Direct Absorption: Rapidly absorbed through the intestines
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without requiring complete digestion, offering high bioavailability and
suitability for individuals with weaker digestive function.
e Enhanced Activity: Enzymatic hydrolysis releases functional
fragments previously hidden within protein structures, significantly
boosting their physiological activity.
e Low Allergenicity: The enzymatic process breaks down common
allergen structures found in soybeans, reducing the risk of allergic
reactions.
2. How to Prepare Black Bean Peptides? — Biotechnology's “Protein
Factory”
The current mainstream production process is enzymatic hydrolysis,
which primarily involves the following steps:
(1)Raw Material Pretreatment
Typically starting with defatted black bean powder or black bean
meal, black bean protein isolate is extracted as the enzymatic
hydrolysis substrate.
(2) Core Enzymatic Digestion
Under suitable temperature and pH conditions, add proteases (such
as alkaline proteases or complex enzyme systems) to the protein
solution. Proteases act like “molecular scissors,” cleaving the long
protein chains at specific sites to generate a mixture of peptides.

(3) Inactivation and Isolation
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After completion of the enzymatic digestion, heat the mixture to
inactivate the enzymes. Centrifuge to remove the residue, yielding a
liquid containing soluble peptides.

(4)Refining and Drying
The liquid undergoes decolorization, de-bittering, impurity removal,
and sterilization before being spray-dried into a light-colored, mild-
flavored black bean peptide powder.

In modern production, proteins are often pretreated using physical methods

such as ultrasonication to enhance enzymatic hydrolysis efficiency and

product yield.

3. Core Functions of Black Bean Peptides: More Than Just Nutrition
Beyond serving as a high-quality protein source, black bean peptides
also exhibit a range of biologically active properties that have been
confirmed through research:

* Antioxidant and Anti-Fatigue

Its small-molecule peptides effectively scavenge free radicals and
mitigate oxidative damage. Animal studies indicate that supplementing
with black bean peptides prolongs exercise duration, reduces post-
exercise blood lactate levels, and increases energy reserves, thereby
alleviating fatigue at the metabolic level.

* Immune Modulation

May promote the development of immune organs and enhance immune
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cell activity. Some observations suggest that consistent consumption of
black bean peptide products may help reduce the frequency and
duration of respiratory infections in the general population.
* Potential adjuvant antitumor properties
Research has identified specific short peptides such as Leu/Ile-Val-Pro-
Lys from enzymatic hydrolysates, which have demonstrated
proliferation-inhibiting effects against certain cancer cells in cellular
experiments, offering a potential direction for future functional product
development.
* Other Health Potential
Preliminary research also suggests it may have positive effects in
regulating blood lipids, aiding blood sugar control, and improving gut
health. These functions require further validation through additional
clinical studies.

4. How Peptide Synthesis Technology Advances Cutting-Edge Research
on Black Soybean Peptides.
In the front end of R&D, the peptide synthesizer serves as a “molecular
probe,” significantly advancing the in-depth exploration of black bean
peptides:
* Precision Verification Function
Scientists can synthesize target peptide segments, independently verify

their activity, and identify the truly effective components within
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mixtures.
* Modification and optimization of peptide sequences
By synthesizing a series of derivatives through amino acid substitutions
based on known active peptides and studying their structure-activity
relationships, it 1s possible to design novel peptide segments with
enhanced activity and stability.
* Synthesis of rare structural peptides
For bioactive peptides that are difficult to extract naturally, possess
special modifications, or feature complex structures, synthetic
instruments can be used for targeted preparation. This enables in-depth
research or the development of high-value-added products.

5. Future Outlook: The Convergence of Two Pathways
In the future, the development of black bean peptides will follow a dual-
track approach: On one hand, mass-market applications will continue
to rely on cost-effective mixed peptides produced via enzymatic
hydrolysis for broad-spectrum functions like antioxidant and anti-
fatigue effects, remaining the mainstream choice for health foods and
functional ingredients. On the other hand, high-end and precision
applications: For specific targets (such as particular cancer cells or key
metabolic enzymes), specific-sequence peptides validated and
optimized using synthesizers hold promise for developing more

targeted functional foods, medical foods, or even drug lead compounds.
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6. Conclusion
Black bean peptides vividly embody the traditional concept of
“medicinal foods” in the context of modern technology, unlocking the
health potential of black beans at the molecular level. The integration
of peptide synthesis instruments with enzymatic hydrolysis technology
propels research from “rough extraction” to “molecular design.”
Natural extraction points the way, while artificial synthesis provides
precision tools. Working in tandem, they are gradually unlocking black
beans' deeper health secrets, injecting new vitality into precision

nutrition and the health industry.
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