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This whitepaper is intended to summarize publicly available scientific research and nutritional viewpoints related to broccoli sprouts and daily liver support in an accessible way. It is for general
informational purposes only and does not constitute medical advice, diagnosis, or treatment.
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LivBoss Broccoli Sprout Liver Support is a dietary supplement and not a medicine. It is not intended to diagnose, treat, cure, or prevent any disease. For any decisions related to your personal
health status, medication, or treatment, please consult a qualified healthcare professional (e.g., physician, registered dietitian).
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Regulatory requirements and permitted claims for dietary supplements differ by country and region. Always follow local laws, regulations, and the labeling of the product sold in your market.
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Executive Summary
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English Summary

In modern lifestyles, the liver often operates under "high load" conditions for many years. Chronic sleep deprivation, social alcohol consumption, unbalanced diets, weight gain and prolonged
sitting can all add metabolic stress to the liver. As awareness grows, more people are asking how to support liver function proactively in daily life, rather than only reacting when abnormal test
results or clear symptoms appear.

Broccoli sprouts, the young sprouts of a cruciferous vegetable, have attracted sustained scientific interest because they naturally contain precursors to bioactive compounds such as sulforaphane.
A large body of basic and preclinical research has focused on their roles in antioxidant defenses, cytoprotective pathways and cellular homeostasis, providing a scientific foundation for their
potential relevance to "daily support".

This whitepaper first reviews core liver functions and the challenges posed by modern lifestyles, then summarizes key research related to broccoli sprouts and their associated bioactives (e.g.,
sulforaphane). It then discusses the concept of "daily liver support" as a multi-factor strategy, combining lifestyle modification, dietary patterns and nutritional supplementation. Finally, we
outline the scientific design logic behind the LivBoss Broccoli Sprout Liver Support formula, providing a structured reference for professionals, partners and health-conscious consumers.
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Chapter 1 — The Liver as a Central Organ in Daily Metabolism

1.1 FRARRIEZINREMHRLS

1.1 Overview of Key Liver Functions
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English
The liver is one of the largest and most functionally complex metabolic organs in the human body. It is involved in almost every key step between "what we ingest" and "what the body ultimately
metabolizes or excretes”. At a high level, the liver performs four major categories of functions:

. Nutrient and energy metabolism: processing and redistributing proteins, fats and carbohydrates, converting part of the intake into immediately usable energy while storing another portion as glycogen or lipids
for later use;

~

. Detoxification and biotransformation: using enzyme systems to transform endogenous and exogenous compounds (including medications, alcohol and environmental chemicals) into forms that are easier to
excrete;

w

. Bile production and digestion-related roles: synthesizing and secreting bile to support the digestion and absorption of fat-soluble nutrients;

~

. Synthesis and regulation: producing plasma proteins (such as albumin and coagulation factors) and participating in the metabolism and balance of hormones and signaling molecules.

In daily life, we often only notice the liver when test results are abnormal or symptoms become obvious. In reality, the liver is working continuously in the background, filtering and processing
inputs from the digestive tract and circulation, and delivering safe, usable outputs to tissues throughout the body.

1.2 FFES £ SREMNE
1.2 The Liver in the Systemic Metabolic Network
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English

The liver does not function in isolation. It sits at the center of a highly interconnected metabolic network, exchanging signals and metabolites with the gut, skeletal muscle, adipose tissue,
pancreas and even the central nervous system. For example, in the post-prandial state, the liver must finely balance between absorbing a large influx of nutrients and preventing extreme
fluctuations in blood glucose and lipids. During fasting or physical activity, it supports other tissues by generating glucose and mobilizing stored energy.

Because of this "hub" position, the liver is both sensitive to long-term lifestyle influences and, in turn, capable of affecting overall metabolic health. Persistent energy surplus, significant weight
gain and visceral fat accumulation tend to be reflected in the liver sooner or later. Viewing the liver through the lens of a systemic metabolic network is therefore crucial when discussing any
nutrition or lifestyle strategies related to liver support.
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Chapter 2 — Modern Lifestyles and Liver Burden

2.1 B8R, IRRESRBIES

2.1 Sleep, Diet and Metabolic Stress
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English
In many modern urban lifestyles, late-night work, cross-time-zone communication and chronic sleep restriction have become common. At the same time, dietary patterns rich in energy, sugar
and fat but relatively low in fiber are widespread. When these factors overlap, the liver is often required to manage multiple burdens from diet and endogenous metabolism while never fully "off

duty".

Studies suggest that chronic reductions in sleep duration and quality can be associated with decreased insulin sensitivity, disturbed lipid metabolism and weight gain. These changes, in turn, may
increase metabolic pressure on the liver through several pathways. Similarly, frequent intake of sugar-sweetened beverages, refined carbohydrates and deep-fried foods adds to the liver's
workload in handling carbohydrates and lipids. Under such sustained conditions, it becomes especially relevant to ask how we can "reduce the load on the liver" and provide better support in

daily life.
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2.2 Alcohol, Body Weight and Cumulative Effects
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English

For many adults, alcohol may not be present every day, but work-related or social drinking can still represent a non-trivial burden on the liver when effects accumulate over time. Even at
seemingly "moderate” drinking frequencies, the liver's workload in processing alcohol and its metabolites can be amplified over the years when combined with high-energy diets, low physical
activity and gradual weight gain.

Body weight and waist circumference are often closely linked to hepatic lipid metabolism. An increasing number of studies on lifestyle-related liver conditions, such as non-alcoholic fatty liver
disease, highlight the importance of early intervention and long-term management. In the context of such chronic, gradual processes, occasional short-term "detox" approaches are unlikely to be
sufficient. A more realistic strategy is to gradually adjust habits in daily life and provide the liver with a more stable, supportive environment through diet and targeted nutrition.
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Chapter 3 - Broccoli Sprouts and Sulforaphane: Scientific Overview
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Important note:
This is where you should insert the full body of your existing article " Fi=7EZF-SHHEHE 575 FlZ45A" in Chinese, and the high-quality English translation you have already prepared.

3.1 E=RRHF RS R
3.1 Bioactive Components in Broccoli Sprouts
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English:

In recent years, "broccoli sprouts” have emerged as a trending topic in the nutritional supplement fields of Europe, the United States, and Japan. Compared to mature broccoli, these young shoots
—just a few days old—may contain certain phytochemical compounds at concentrations several times to dozens of times higher.

The reason for this growing attention is that multiple studies have found that a precursor substance in broccoli sprouts—glucoraphanin—can be converted in the human body into the more

active compound sulforaphane. The latter has shown, in animal and human studies, the ability to support liver detoxification pathways and modulate antioxidant responses.

Mature broccoli is already recognized as a healthy vegetable, rich in dietary fiber, vitamin C, folate, and more. However, broccoli sprouts (seedlings 3-5 days after germination) show even more
pronounced concentrations of certain active compounds:

e Glucoraphanin Content: Research indicates that 3-day-old broccoli sprouts can contain 10-100 times more of this compound than mature broccoli (depending on variety and growing
conditions)



e Enhanced Sulforaphane Production: Young sprouts contain higher levels of myrosinase, an enzyme that facilitates the conversion of glucoraphanin to sulforaphane

e Smaller Dosage, More Convenient: Due to higher concentrations, a small amount of sprouts may provide substantial active compounds
What is Glucoraphanin?

Glucoraphanin is a phytochemical belonging to the glucosinolate family, commonly found in cruciferous vegetables (such as broccoli, cabbage, kale, etc.). It is relatively stable on its own and
requires enzymatic reactions in the body to exert stronger biological activity.

The Production and Conversion of Sulforaphane
When we chew or cut broccoli sprouts, plant cells rupture, releasing myrosinase, which reacts with glucoraphanin to produce sulforaphane.
Conversion Process:
Glucoraphanin (Storage Form)
4
Myrosinase Action (Chewing/Cutting)

1

Sulforaphane (Bioactive Form)
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3.2 Research on Antioxidant and Cytoprotective Pathways
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English:
Sulforaphane is considered the primary "hero" behind the health benefits of broccoli sprouts. In cellular and animal studies, it has been found to:
Activating Nrf2 Pathway — Enhanced Antioxidant Defense

Sulforaphane is considered one of the natural activators of Nrf2 (Nuclear factor erythroid 2-related factor 2). When Nrf2 is activated, it induces the expression of a series of antioxidant and
detoxification enzyme genes, including:

e Glutathione-related enzymes (such as GST, GPx)
e Superoxide dismutase (SOD) and Catalase (CAT)
e Heme oxygenase-1 (HO-1) and others

These enzymes play a role in the liver by neutralizing free radicals and reducing oxidative stress, potentially decreasing hepatocyte damage.
Supporting Phase Il Detoxification — Accelerated Harmful Substance Metabolism
The liver's detoxification process typically occurs in two phases:

e Phase I: Converts lipid-soluble toxins into intermediates via cytochrome P450 enzymes (sometimes making them more reactive/toxic)

e Phase II: Conjugates Phase | products with glutathione, sulfate, or glucuronic acid, making them water-soluble for easier excretion

Sulforaphane can upregulate Phase Il detoxification enzymes (such as GST, UGT, NQO1), helping the liver complete toxin metabolism faster and more safely, reducing damage from
accumulated intermediates.

Modulating Inflammation and Cell Protection

Some research suggests sulforaphane may inhibit the activation of NF-kB (nuclear factor kappa B) and other pro-inflammatory pathways, reducing the release of inflammatory factors (such as
TNF-a, IL-6), which may alleviate inflammation associated with chronic liver injury or fatty liver

Additionally, sulforaphane may protect hepatocyte mitochondrial function through various pathways, maintaining stable cellular energy metabolism and further reducing the risk of hepatocyte
apoptosis or necrosis.



/\ Important Note: Most of these mechanisms come from cellular experiments or animal models. Their actual effects in humans, required dosages, and efficacy across different populations
still require more clinical research for verification.

3.3 SHTIREXAYEAR

3.3 Research Directions Related to Liver Health
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o BRIt —IURZFRT World Journal of Gastroenterology (2015) BI/NEURBHISIERIRIE (RCT) , BE 7 EPHWISHTOIRESIEISIRITAISIRE.
o FHiElE: SXEGHRA—ENENAZEHFEDNY (IRELE MRRSE) .

o LEEMIER: HELLIIERA, TIRAESUERHRTEIKE (J0ALT. AST) HEI—EREE TR, RRUEEMTSEIEERE.

o ZEHE: Kikuchi M, et al. World J Gastroenterol. 2015;21(43):12441-12448.
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o FERME: FHITAEFMRPIBRSIEEEEM LA, FLSUHIREY (NAZE MDA) I8HE T,
o ZEWHEK: Satomi Y, et al. Front Nutr. 2022;9:876862.
Aifie: miBsRREaiE
FRT R, BOARERTE MRRWMERT RN (FRERRETEXREE)
THRERG 3: 2BMEREEE
o WARIRIt: BEPFERFT IntJ Food Sci Nutr (2012) HIIRIS, 1BE—H 2 BUBRBEE.
o THuENE: SHRMAFE=EEFH.
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o ZEWk: BahadoranZ, etal. IntJ Food Sci Nutr. 2012;63(7):767-771.
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iRt WHRSEESEANE, KRFTF Science Translational Medicine (2017)
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o SEWHL: Axelsson AS, et al. Sci Transl Med. 2017;9(394):eaah4477.
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English:

While broccoli sprouts and sulforaphane are not yet mainstream first-line medical treatments, recent years have seen some clinical and epidemiological studies exploring their potential effects
on liver and metabolic health.

Human Trials: Fatty Liver and Liver Function Markers

Study Case 1: Non-Alcoholic Fatty Liver Disease (NAFLD)

Study Design: A small randomized controlled trial (RCT) published in World Journal of Gastroenterology (2015) recruited subjects diagnosed with NAFLD.

Intervention: Subjects consumed a standardized dose of broccoli sprout extract (with specified sulforaphane content) daily.

Results: Compared to the control group, the intervention group showed some reduction in liver enzyme levels (such as ALT and AST) after several weeks, suggesting potential
improvement in liver inflammation.

Reference: Kikuchi M, et al. World J Gastroenterol. 2015;21(43):12441-12448.

Study Case 2: Liver Detoxification Markers in Healthy Adults

e Study Design: A clinical observation published in Frontiers in Nutrition (2022) included a group of healthy volunteers.

e Intervention: Continuous consumption of broccoli sprout beverages or extract capsules for several weeks.

e Results: Some subjects showed increased detoxification enzyme activity in their blood, and certain oxidative stress markers (such as malondialdehyde/MDA) slightly decreased.
e Reference: Satomi Y, et al. Front Nutr. 2022;9:876862.

Human Trials: Blood Glucose and Metabolic Syndrome
Beyond the liver, some studies have focused on sulforaphane's effects on blood glucose regulation (the liver plays a key role in glucose metabolism):
Study Case 3: Type 2 Diabetes Patients

e Study Design: Iranian researchers published a trial in Int J Food Sci Nutr (2012) recruiting a group of type 2 diabetes patients.
e Intervention: Daily consumption of broccoli sprout powder.

e Results: Some subjects showed improvement trends in fasting blood glucose and insulin resistance markers (HOMA-IR), though the sample size was small and requires larger-scale



verification.

e Reference: Bahadoran Z, et al. Int J Food Sci Nutr. 2012;63(7):767-771.
Study Case 4: Sulforaphane for Blood Glucose Control in Obese Individuals

e Study Design: Collaboration between Swedish and American researchers, published in Science Translational Medicine (2017).
e Intervention: High-dose broccoli sprout extract (sulforaphane) given to obese subjects with type 2 diabetes tendencies.
e Results: The study found reductions in fasting blood glucose and HbA1c, suggesting potential improvement in blood glucose control by suppressing hepatic gluconeogenesis.

e Reference: Axelsson AS, et al. Sci Transl Med. 2017;9(394):eaah4477.
Study Limitations

e Generally small sample sizes, making it difficult to fully eliminate bias
e Large variations in intervention duration and dosage, lacking unified standards
e Some trials lack long-term follow-up, safety and lasting effects need observation

e Different populations (healthy, fatty liver, diabetes) may respond differently

Summary: From a theoretical mechanism perspective, sulforaphane in broccoli sprouts indeed has multiple pathways that may support liver health. However, mechanistic research does not
equal clinical cure. In practical application, individual differences, dosage safety, long-term effects, and other factors must still be considered.

SE M BRI EE RIS

Chapter 4 — A Multi-Factor Strategy for Daily Liver Support
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4.1 Lifestyle and Dietary Foundations
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English
Any meaningful discussion of "daily liver support" should start from lifestyle and dietary foundations. This includes:
e Maintaining as regular a sleep-wake rhythm as possible;
e Managing the frequency and total amount of alcohol intake, allowing the liver genuine periods of rest;
e Avoiding chronically high-sugar, high-fat diets by reducing refined carbohydrates and deep-fried foods;
e Increasing the proportion of vegetables, fruits, whole grains and high-quality protein within an overall balanced energy intake;

e Engaging in regular, moderate physical activity to support energy metabolism and circulation.

From both scientific and clinical perspectives, these foundational changes typically have a much larger impact on liver and metabolic health than any single supplement. The most appropriate
role for nutritional supplementation is to provide additional support on top of these behaviors, not to replace lifestyle modification itself.

4.2 B=RFSEFITHHNAE

4.2 Broccoli Sprouts and the Supportive Role of Supplementation
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English

On top of these foundations, foods and supplements rich in specific bioactive components can be viewed as supportive tools. Broccoli sprouts and their associated bioactives (such as precursors
to sulforaphane) have shown potential in basic and preclinical research to support antioxidant defenses, cytoprotective pathways and cellular homeostasis. For individuals with fast-paced
lifestyles, frequent social occasions or a perceived long-term burden on the liver, such nutritional support can be considered as one option in daily management.

It is important to emphasize that this support is about "modulation and assistance", not about treating a specific disease. In real-world health management, the most effective approach is often a
combination: gradually improving lifestyle while selectively using scientifically informed, well-designed products as part of a long-term maintenance plan, and integrating professional medical
advice where appropriate.
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Chapter 5 - LivBoss Broccoli Sprout Liver Support: Design Logic and Product Concept
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Note: This chapter does not need to disclose full formulation details. Focus on design principles and scientific logic. Exact specifications should always follow the product label.

5.1 BeAigit B
5.1 Formulation Design Principles
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English
In designing the LivBoss Broccoli Sprout Liver Support formula, the goal was not to chase "maximum doses" or short-term intense effects, but to create a "gentle, everyday support" solution
suitable for long-term use. The core design principles can be summarized in three points:

. Broccoli sprout extract as a foundation: carefully selected broccoli sprout-derived ingredients rich in relevant precursors, used within reasonable dose ranges to support the body's own antioxidant and
cytoprotective pathways;

~

. Combination with key metabolic nutrients: inclusion of nutrients involved in energy metabolism, homocysteine metabolism and antioxidant processes (such as selected B-complex vitamins and antioxidant
nutrients) to provide complementary support on top of a normal diet;

w

. Emphasis on balance and sustainability: giving weight to comfort and long-term adherence rather than extreme dosing, so that the product is realistically suited to be part of daily routines.

Once again, specific ingredient levels, target user groups and precautions are determined by the actual product label and local regulatory requirements. The "formulation design logic" described
in this whitepaper is intended to explain the scientific rationale behind the concept, and does not constitute diagnosis or treatment advice for any disease.

FE BEREEEE (FAQ)

Chapter 6 — Frequently Asked Questions (FAQ)

BERESHER Help/FAQ FEFTIESFHNTIE, HHRF 4-6 555E8 Bt RIGXAIIEL.

It is recommended to reuse the refined Q&A content from the website Help Center; selecting 4-6 questions that are most relevant to whitepaper readers.

™ ((ETR—E—%, SCRRAILURINES) :

Q1 (ZH) FERNHBE=TEEHPIE A ESMLAR?
Q1 (EN) Who is LivBoss Broccoli Sprout Liver Support designed for?

(FEMHERE{ RIS 118n R helpfaq.ql/ a1 BOFEEINE. )

(Insert here the bilingual content for help.fag.q1 /a1 from your i18n files.)
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English Introduction
LivBoss is a brand of LivBoss Group Limited, focusing on daily liver support and nutritional strategies for modern lifestyles. Our starting point is the growing concern many people have about the
long-term burden placed on their liver, and our goal is to offer scientifically informed nutrition concepts and transparent communication that encourage realistic, sustainable expectations.

In terms of product design, LivBoss builds on natural ingredients such as broccoli sprouts, combined with nutrients involved in metabolism and antioxidant defenses. The guiding principle is
"lifestyle first, supplementation as support". We do not position any supplement as a replacement for professional medical advice; instead, we aim to provide a gentle, long-term support option
within everyday routines.
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Contact and Further Information

B3Rl / Official Website
o https://www.livboss.com

555 ELAEHBFE / Business & Professional Contact
e hello@livboss.com
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For more information on formulation concepts, partnership models or market plans, please contact us via the channels above. This whitepaper is intended as a scientific overview and
communication material. All specific product details and target-user information must always follow the actual product label and applicable local regulations.




