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ZLEY®PhytoNeutralis

ISix-fold Odor Inhibition System,

Precisely Eliminate Complex Body Odor;

124-hour Long-lasting Formaldehyde Removal up to 73.06%,

High-efficiency Purification,
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WHAT WE DO

COMMITTED TO AMELIORATE LIVE, WITH TECHNOLOGY

Herbalism |

The cosmetic industry is actively exploring new neurocosmetic
ingredients to enhance the connection between the skin and
the nervous system. We harness plant extracts with soothing
and anti-inflammatory properties to alleviate skin irritations,
reduce redness, and support a healthier complexion.

'Metropolitan

We are committed to continuously exploring innovative formulations

for effective skin rejuvenation. Our team leverages advanced
technologies and novel ingredients to push the boundaries and
unlock new possibilities in this field.

; [ ik 7 % E

'Revolution

We utilize innovative technologies and ingredients to deliver
exceptional results in skin brightening. Our ongoing research
focuses on addressing pigmentation issues and promoting a
radiant complexion.
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ZL 2022 11022382.9

Anti-inflammatory and Repairing Composition Cantaining Ethylene
Glycol Salicylate and its Preparation Method and Application

ZL 2022 11306298.X

Supramolecular Vesicle Aggregates of 4-Butylresorcinol and Their
Preparation Method and Cosmetic Composition

ZL 2022 1 1147913.7

Microencapsulated Kava Extract and Its Preparation Method and
Application

ZL 2016 1 0490027.2

Anti-Aging Cosmetic Composition and its Preparation Method

® ZL 2022 11648008.X

Composition Containing Amino Acid Derivatives for
Regulating Skin Microbiota

® ZL 2022 11038113.1

Anti-Acne, Whitening, and Antioxidant Essential Oil Composition
Containing Ferulic Acid Derivatives and Its Preparation Method

B ZL 20221 1187356.1

Cormposition for Skin Conditioning, whitening, and Brightening,
and Essence Lotion

T ZL 20151 0077009.7

Preparation Method of High-Purity Plperazine

ZL 2023 10925891.0

Composition and Its Use In Improving Skin Barrier
Function, and Skincare Product

ZL 2022 112516311

Liposomes Containing Ferulic Acid and Its Derivatives,
Preparation Method, and Application

ZL 20151 0170034.X

Method for Synthesizing 2,4-Dihydroxyacetophenone and
Recycling Wastewater

ZL 2014 10245210.7

Preparation Method of Half-Fumarate Quetiapine

ZL 2023 11500453.6

Deodorizing Composition, Its Preparation Method, and
Application

ZL 2023 11366456.5

Peony Root Bark Extract-Based Perfume with Lemon
Fragrance, Preparation Process, and Application

ZL 2024 10785149.9

Preparation Method of Highly Active Trigonella Extract and
Its Uses in Care Products

ZL 2024 10726523.8

Preparation Method of Hydroxypinacolone Retinoate

m ZL 2024 2 1028204.1 (utility model patent)

Ultrasonic Cleaner for Cosmetic Testing

m ZL 2024 10576240.X

Compasition for Reducing Periorbital Skin Issues, Its
Preparation Process, and Application

B MORE PATENT APPLICATIONS ARE PENDING...
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'BIRI

(Biotechnology Innovation Research Institute)

Our team of experienced biologists leads the R&D efforts to
identify active skincare ingredients with proven efficacy, high
potency, and stability through experimental protocols, strain
culture, and fermentation optimization.

Our facility adheres to the national laboratory safety standards
GB 19489-2011, including P2 and biochemical laboratory
requirements.

'FOSCRC)

(Functionality of Skin Care Research Center)

As society progresses and technology advances, there is a growing
demand for effective skin care and a deeper understanding of
cosmetics. At our Functional Skincare Research and Development
Center, we focus on exploring skincare products through chemical
testing and cell assays to study their functions and properties.

FFOSCIEC |

(Functionality of Skin Care Testing&Evaluation Center)

We partner with a professional third-party testing institute
specializing in cosmetics, cosmetic raw materials, and phar-
maceutical intermediates to ensure rigorous and reliable
product testing.
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'COMPLEX BODY ODORS]

COMPLEX BODY ODOR INNOVATIVE ELEMENTS TO
AMELIORATE LIFE
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'Complex Body Odors
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Sweat Odor Oral Odor

TN

Sebum Odor Aging-related Odor Metabolic Social/psychological
(scalp / chest / back, etc.) (“elderly smell”) Disorder-related Odor Stress Odor
(caused by late nights, insufficient (tension, fear, anxiety, etc.)

sleep, smoking, or excessive

alcohol consumption) 09
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'Mechanisms of Body Odor Formation |

(MSweat glandssecrete sweat
(Sweat contains amino acids,
proteins, lipids, etc.)

l

v
Skin surface bacteria (Corynebacteria, Staphylococci)
Proteases Lipases/
Fatty acid lipases
v

Ammonia, amine com- v

pounds (cadaverine,
putrescine), sulfur-con-
taining compounds (thiols)

Short-chain fatty acids
(propionic acid, butyric
acid, isovaleric acid)

A

@Sebaceousglands
secrete sebum

Lipid

peroxidation

Volatile aldehydes
(hexanal, 2-nonenal)

>

@Physiological metabolic
disorders
(smoking/excessive alcohol
consumption/staying up
late/sleep deprivation/aging)

®)Food residues,
saliva, and shed
epithelial cells in
the oral cavity

(®Sacial/psychological stress

(tension, anxiety, fear, etc.)

Activate the sympathetic
nervous system & HPA axis

L]

Increased activity of
xanthine oxidase (X0)

l

X0 catalyzes
hypoxanthine and

Oral bacteria
(Porphyromonas
gingivalis,
Fusobacterium
nucleatum, etc.)

Increased activity of
monoamine oxidase (MAQ) cocretion and excessive

MAO degrades mono-

!

Excessive sweat gland

sebum secretion by
sebaceous glands

TN

! xanthine amine neurotransmitters ~ Bacterial ~ Sebum lipid
Purine (norepinephrine, epi-  decomposition peroxidation
Volatile sulfur com- metabolism  nephrine, dopamine,
pounds (hydrogen | - l l
sulfide, methanethiol, S
. . Uricacid  Abundant ROS | Volatile
dimethyl sulfide) Volatile odor
Microbial (-02-. H20,) molecules aldehydes
decompositiony Lipid , (short-chain éhexanal,l
Ammonia peroxidation volatile H202,  fatty acids, 2 nonenal)
aldehydes, aggravat- thiols, etc.)
Volatile aldehydes ammonia — ing oxida-
(hexanal, 2-nonenal) tive stress
v
Body odor worsens R
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'071) Sweat Odor

Figure: Mechanism of body odor from sweat

e

Sweat itself is almost odorless. Body odor arises when bacteria on the S Sweat and bacteria

skin surface (such as Corynebacteria and Staphylococci) break down @ contact with sweat. @ f:;tfoz ET}E'S?'SH“

components in sweat-like proteins, amino acids, and lipids (sterols, Bodyodor

fatty acids)—producing volatile compounds with unpleasant smells. l l @ ORI QLN

5 Rl I s ReIELGINWIH Microorganisms secrete esterases and lipases that

Sweat

decompose lipids in sweat into short-chain fatty acids (such as propi- @
onic acid, butyric acid, and isovaleric acid), which have strong sour | EPIDERMIS
: Sweat is produced o
and rancid odors. from your sweat
————————————————————————— glands and released
i ! . : : to the surface of
e MGIERVE LRl R -EUCLITLE Microorganisms secrete proteases your skin.
DERMIS

that hydrolyze proteins in sweat into amino acids. These are further

Eccrine sweat

deaminated and decarboxylated to form ammonia, amines (such as e
glan

cadaverine and putrescine), and sulfur-containing compounds (such Apocrine sweat gland

as thiols), which produce fishy and putrid odors.

Ref: REMSkEIEANZVFAREREUI]. BRAAFEIW, 2022, 52(10):121-1127. 11
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'02) Sebum Odor

Sebum secreted by sebaceous glands is a mixture mainly composed of
triglycerides, wax esters, squalene, and cholesterol esters.

Sebum itself is odorless. The key mechanisms behind odor formation are
the breakdown of sebum components by skin-surface bacteria (such as
Corynebacteria and Staphylococci) and the lipid peroxidation of sebum
components, which generate volatile odor-causing substances.

8 SET | W el e il ls WM icroorganisms secrete esterases and lipases that

break down triglycerides in sebum into short-chain fatty acids (such as propion-
ic acid, butyric acid, and isovaleric acid), which produce strong sour and rancid
odors.

G Blele M=o El{ I H Squalene and unsaturated fatty acids in sebum, under the

mediation of reactive oxygen species (ROS), form volatile aldehydes (such as

hexanal and 2-nonenal), which have rancid and greasy odors.

TNR

Short-chain fatty acids,
volatile aldehydes
- scalp odor

Isovaleric acid
- foot odor

/ % % 5k E

Short-chain fatty acids,
volatile aldehydes
- chest/back odor

2-nonenal
- "aging odor” (old
person smell)
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'04) Odors from Metabolic Disorders | -

Smoking Sleep deprivation / staying up late

Smoking significantly increases serum xan-

w
thine oxidase (X0) and malondialdehyde ﬁ& Xanthine oxidase (XO) activity exhibits a

clear circadian rhythm, with higher activity

(MDA) levels, while reducing antioxidant levels
of vitamin C (VC) and vitamin E (VE)." at night, peaking around 03:00."

Excessive alcohol consumption Age

Alcohol causes purine metabolism disorder, In human plasma, xanthine oxidase (XO) is posi-

significantly increasing xanthine oxidase tively correlated with age!¥, leading to increased

(XO) and lipid peroxidation end-product ROS production and simultaneous elevation of

MDA levels.[!

lipid peroxidation.

[1]Effect of smoking on serum xanthine oxidase, malondialdehyde, ascorbic acid and a-tocopherol levels in healthy male subjects. Pak J Med Sci. 2015 Jan-Feb:31(1):146-9.
[2IMolybdenum hydroxylase super family shows circadian activity fluctuation in mice liver: emphasis on aldehyde hydroxylase and xanthine oxidase. Pak J Pharm Sci. 2010 Oct;23(4):359-62.
[P)gFLZmNEERIEFRESERPER D] ani 3, 201,32(13):310-313.

[4]Age-related increase in xanthine oxidase activity in human plasma and rat tissues. Free Radic Res. 2007 MNov;41(11):1195-200. 14
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Xanthine oxidase (X0)

is a key enzyme that catalyzes purine metabolism, capable of cat-
alyzing the oxidation of hypoxanthine and xanthine, ultimately

producing uric acid and a large amount of ROS (-02-and H202).

5 Uric acid is broken down by microorganisms into ammonia and CO2.

& A large amount of ROS (-02-and H202) attacks the unsaturated fatty
acids in sebum, triggering lipid peroxidation and generating volatile al-
dehydes (hexanal, 2-nonenal) and other odor substances.

Studies have confirmed that physiological and metabolic disorders
such as smoking, excessive alcohol consumption, staying up late,

sleep deprivation, and aging all induce an increase in xanthine oxi-
dase (X0) activity, producing ammonia, volatile aldehydes, and

other odor substances, ultimately exacerbating body odor.

/ itk % 5k E

physiological and metabolic disorders (smoking, excessive
alcohol consumption,staying up late, sleep deprivation, and aging)

‘ Oxidative
Hormonal imbalance i stress

Upregulation of Xanthine oxidase (XQO) activity

l Exacerbate
X0 catalyzes hypoxanthine—>xanthine

[Purine metabolism)]

v v

Large amounts of ROS

Uric acid (:0,-. H,0,) v
Microbial ROS attacks unsaturated
decomposition fatty acids in sebum

4
Microbial
decomposition Hgi‘éﬂﬁa‘de“ﬁ‘é‘ﬁén
ugtensificatiou
of body odor

15
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'05) Social / Psychological Stress Odor

o o
Figure: Intensity of the stir-fried garlic chives odor is positively correlated with
Shiseido selected 40 healthy]apanese women aged 35-44 the increase in sympathetic nervous system activity during the stress interview.
(non-smokers) to study the relationship between psychological 40
stress and skin-emitted gases.
(D Stress interview: (@ Relaxation control: 3.5 =
A 20-minute Q&A session with Sitting quietly ﬁ“d reading a0
an unfamiliar interviewer. magazines. E ' . . ®
7 L
Physiological measurements: Electrocardiogram (LF/HF ratio) o 25 » "
el
Saliva sampling: Cortisol levels o ® ,..*"
_ _ _ = 2.0 o 8
Hand skin gas collection and analysis __E; g g ®
L ] *'I". [ ] .
l e I T
- o .7 8
- 1.0 P
5 During the stress interview, participants showed a significant increase in sympathet- r=0.66 (p <0.01)
ic nervous system activity (LF/HF ratio) and salivary cortisol levels, confirming the 0.5
effectiveness of the stress induction.
5 During the stress interview, hand skin gases emitted a characteristic sulfurous, 0.0
green, vegetal odor reminiscent of stir-fried garlic chives, which was absent in the 0 1 2 3 4 5
relaxation scenario. The intensity of this odor was positively correlated with the Smell intensity

increase rate of sympathetic nervous system activity during the stress interview.

Under stress, the skin emits a sulfurous, green odor reminiscent of stir-fried garlic chives!

Ref: How emotional changes affect skin odor and its impact on others. PLoS One. 2022 Jun 30;17(6):e0270457. 14
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Objective: To investigate the effect of psychological stress on the release of volatile organic com-
pounds (VOCs) from the skin.

Research Background

[

Participants: 35 non-smoking women aged 24-40 years (mean age 34.9 + 5.4 years).

Stress induction: Computerized timed cognitive tasks (arithmetic, counting, word reorganization,
word grids)

Stress verification: State-Trait Anxiety Inventory (STAIl), electrodermal activity (EDA) measurement,
and participant verbal expression analysis

Sample collection: Forehead skin VOCs collected using Sorb-Star® adsorbent

b

Analytical technique: GC-MS (for identification and quantification of VOCs)

b b

Skin parameter measurements: TEWL (transepidermal water loss), sebum secretion

o Validation of stress induction: State anxiety increased by 34.1% (p = 0.0001), sebum secretion
significantly increased by 37% (p < 0.001)

™
\/
O

£
o

——(0O VOCs analysis: 17 stress-related VOC biomarkers were identified

Psychological stress significantly promotes the release of skin VOCs, which can have a negative impact on social interactions.

Ref: Effects of psychological stress on the emission of volatile organic compounds from the skin[J]. Scientific Reports, 2024, 14(1): 7238. i
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Monoamine oxidase (MAO)

inhibitors are a classic class of antidepressants. By inhibiting MAO activity, they reduce the break-
down of monoamine neurotransmitters such as dopamine and serotonin, thereby improving the
mood of patients with depression.

Studies have confirmed that, social and psychological stress significantly increase MAO activity,-

accelerating the degradation of monoamine neurotransmitters such as norepinephrine, epinephrine,
serotonin, and dopamine. This process produces volatile aldehydes, ammonia, and H202,!" further
exacerbating oxidative stress in the body

In addition, social and psychological stress elevates cortisol levels!sl, which not only enhances

xanthine oxidase (XO) activityl®l,but also stimulates excessive sebum secretion from sebaceous
glands[4] and promotes hyperactivity of sweat glands, ultimately aggravating body odor.

Nervousness

[1IRegulatory Pathways of Monoamine Oxidase A during Social Stress. Front Neurosci. 2017 Oct 31:11:604.

Rl S0BEDE MEHPARE MR IR Z R[], RS8035, 2023, 12(6): 3475-3480. 18
[3]Antidepressant Potential of Hispidulin Present in S. barbata D. Don: Mechanistic Insights through Neurochemical and Behavioral Assessments. Cent Nerv Syst Agents Med Chem. 2025;25(4):568-578.

[4]Exploring Stress-Induced Mechanisms in Acne Pathogenesis.(2024).
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'Mechanisms of Social / Psychological Stress Odor Formation |

Social / Psychological Stress (Nervousness; Fear; Anxiety etc.)

[@®Monoamine Metabolism]

'

ctivation of sympathetic nervous

|

Release of norepinephrine,
epinephrine,
and other stress hormones

Increased monoamine
oxidase (MAQ) activity

Y

MAQO degrades monoamine
neurotransmitters (norepinephrine,
epinephrine, dopamine, serotonin,

etc.)

H202, exacerbating
Volatile aldehydes oxidative stress
and ammonia

system & HPA axis

—

Cortisol release

X0 activity increased «—

[@Sweat Gland Secretion]

v

[®Sebaceous Gland Secretion] Hyperactivity of

Exacerbation of oxidative stress

Xanthine dehydrogenase (XD)

X0 catalyzes hypoxanthine—>xanthine

Conversion to xanthine oxidase (X0)

Y
Uric acid

[@Purine Metabolism]

l Microbial decomposition

Ammonia

|

Volatile acids (hexanoic acid, 2-nonenic acid) <

l

» Intensified -«

v

Large amounts of ROS (-02-, H202)

ROS attacks unsaturated Y
fatty acids in sebum,
triggering lipid peroxidation

l apocrine sweat glands

Stimulates sebaceous
glands to hypersecrete sebum

\

Microbial decomposition
of amino acids, proteins,
and lipids in sweat/sebum

Volatile odor molecules

(short-chain fatty acids, thiols, etc.)

[GLipid Peroxidation]

body odor
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'Product Development Concept}

The formation of complex human odors is the result of multiple factors. It
originates from three fundamental sources: the skin microbiome, glandu-
lar secretions, and the metabolism of oral residues. It is further influenced
by physiological and metabolic disturbances caused by unhealthy habits
such as sleep deprivation, excessive alcohol consumption, and smoking,
and can be exacerbated by social and psychological stress, including ner-
vousness, anxiety, and fear.

Based on the mechanism of complex human odor formation, ZLEY®PHY-
TONEUTRALIS has innovatively developed a "6-fold Odor Control
System”, targeting six core pathways:antimicrobial deodorization, anti-

oxidant odor suppression, metabolic odor regulation, stress-related

r inhibiti

system provides comprehensive coverage, blocking odor at the source,
intervening in its release process, and optimizing the sensory experience,
achieving gentle yet highly effective management and elimination of

complex human odors.

20
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'Product Introductionj o «

ZLEY®PHYTONEUTRALIS, selects active ingredients such as Paeonia Suffruticosa Root Bark Extract, Eugenia Caryophyllus (Clove) Bud Extract, Citrus Para-

disi (Grapefruit) Fruit Extract, Zinc Gluconate, to innovatively construct a 6-Fold Odor Control System. Through six core pathways—antimicrobial deodor-

ization, antioxidant odor suppression, metabolic odor regulation, stress-related odor inhibition, chemical deodorization, and fragrance masking, it

achieves gentle yet effective management, high-efficiency elimination, and long-lasting protection against complex human odors. Additionally, it pro-

vides soothing and anti-inflammatory benefits, working synergistically to protect both body and mind.

Moreover, ZLEY®*PHYTONEUTRALIS, 24-hour long-lasting formaldehyde removal at 73.06%, efficiently eliminating environmental odors to create a

fresh and safe breathing environment, suitable for various scenarios such as home and office use.

“Millennium fragrance ingredient” e : o “Natural stress-relieving freshener”
- Peony root bark Ancient ‘chewing gum Clove - Grapefruit

22
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'MECHANISM OF ACTION

INNOVATIVE ELEMENTS TO AMELIORATE LIFE

MECHANISM OF ACTION
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Paeonia Suffruticosa Root Bark Extract, Eugenia Caryophyllus (Clove)

Bud Extract, Citrus Paradisi (Grapefruit) Fruit Extract, Zinc Gluconate

6-Fold Odor Control System l
® Sweat-related odors: body odor,

@MAntimicrobial Deodorization: Inhibits odor-causing bacteria on the body surface and oral pathogens underarm odor, foot odor, oral
responsible for tooth decay and halitosis, reducing the production of odor molecules by bacterial decom- odor
position and lowering odor formation at the source.

8 Sebum-related odors: scalp,

Antioxidant Odor Suppression: Scavenges free radicals, reduces oxidative stress, inhibits lipid peroxi-
@ PP J PIA P chest, and back odor

dation, and decreases the triggers for odor formation.

(®Metabolic Odor Regulation: Inhibits xanthine oxidase (X0) activity, requlates purine metabolism, re- 8 Age-related odors: “old person
duces the generation of odor molecules, and improves body odor caused by physiological metabolic dis- Odor smell”
turbances or social/psychological stress. Types

@Stress-Related Odor Inhibition: Inhibits monoamine oxidase (MAQ) activity, reduces the degradation Addressed e Odqrs f.mm physmlﬂtglcallmeta—
—  bolic disturbances: caused by

of monoamine “happiness factors” such as dopamine and serotonin, relieves emotional stress, and min-

imizes body odor caused by social or psychological stress. slee-p deprivation, smok'ing, ex-
- : cessive alcohol consumption

®Chemical Deodorization: Flavonoids, polyphenols, zinc gluconate, and other active ingredients chemi-
cally react with odor molecules, breaking them down into odorless small molecules for direct odor elimi- 8 Social/psychological stress-relat-
nation. ed odors: caused by nervous-

@®Fragrance Masking: Clove buds and grapefruit peel naturally provide a fresh, pleasant aroma that Ness, anxicty fear

masks unpleasant odors without producing an overpowering or pungent scent.

Note: Compiled from literature data on raw material components. 2 4



ZLEY GROUP

(@ Sweat glandssecrete sweat
(Sweat contains amino acids,

proteins, lipids, etc.) secr

(@ Sebaceous glands

ete sebum

Skin surface bacteria
(Corynebacteria, Staphylococci)

Proteases Lipases/
Fatty acid

lipases
Ammonia, amine com-
pounds (cadaverine,
putrescine), sulfur-con-
taining compounds
(thiols)

v

Short-chain fatty
acids (propionic
acid, butyric acid,
isovaleric acid)

Lipid

A

Volatile
aldehydes
(hexanal,
2-nonenal)

peroxidation

@Physiological meta-
bolic disorders

[ ik 3 5% [E

(®Social/psychological
stress
(tension, anxiety, fear, etc.)

Activation of the sympathetic
nervous system and HPA axis

Food residues, saliva, (smoking/excessive
and shed epithelial alcohol consump-
cells in the oral tion/staying up late/sleep
cavity deprivation/aging)
_ v
Oral bacteria Increased activity
(Porphyromonas of xanthine oxidase
o gingivalis, (XO) 9
Fusobacterium l
nucleatum, etc.) X catalyzes hypox-

\J

Volatile sulfur
compounds (hy-

anthine and xanthine

: I
Increased activity : o
of monoamine Excessive sweat glan

: secretion and excessive
oxidase (MAO)Q sebum secretion by

sebaceous glands

MAQ degrades /\
monoamine
neurotransmitters — pacterial ~ Sebum lipid
(norepinephrine, decomposition peroxidation

drogen sulfide, Purinelmetabolism epIrjephriHE, dqpa—
methanethiol, | l mine, serotonin) ? ?
dimethyl sulfide) Uricacid  Apundant ROS | +
o (05", H,0,) Volatile odor  Volatile
delédol%o 9. - molecules  aldehydes
position - H.0 -
v _ Lipid Y 2~z (short-chain  (hexanal,
o Ammonia @ peroxidation _aggravating fatty acids, 2-nonenal)
volatile  gyidative thiols, etc.)
Volatile aldehydes  aldehydes, gtrecs
(hexanal, 2-nonenal) ammonia

A J

Note: @, @, @, and @ correspond to the deodorization mechanism on the previous page.

2

S Body odor worsens K |

25



ZLEY GROUP [ gk & &

Part . 04

'ACTIVE INGREDIENTS AND BENEFITS

INGREDIENTS AND EFFICACY INNOVATIVE ELEMENTS TO AMELIORATE LIFE
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'01) Paeonia Suffruticosa Root Bark Extract

“Millennium Fragrance Ingredient” - Paeonia Suffruticosa Root Bark Extract

8 Ancient aromatic use for odor control: In the Song Dynasty, the Chen Family’ s Compendium of
Incense recorded a laundry fragrance formula: “One liang of peony root bark mixed with one
gian of sweet pine, ground into powder, and dissolved in the final rinse water; the fragrance lasts
for one month.” This demonstrates that peony root bark was historically used to impart fragrance
to clothing and suppress unpleasant odors.

8 Millennia-old herbal medicine with clinical history: As a traditional Chinese medicinal material,
the medicinal use of peony root bark can be traced back over 2,000 years to the Shennong Bencao
Jing, with documented clinical effects including heat clearance, blood cooling, pain relief, and he-
matoma resolution.

8 Modern evidence and multifunctional activity: The main active constituents of peony root bark,
such as paeonol and paeoniflorin, exhibit multiple benefits including antimicrobial, antioxidant,

and anti-inflammatory activities.

[ i 3% 5k E

Peony Root Bark

27
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“Millennium Fragrance Ingredient” - Paeonia Suffruticosa Root Bark Extract

Antimicrobial Deodorization: Paeonia Suffruticosa Root Bark Extract inhibits odor-causing bacte-
ria on the body surface (e.qg., Escherichia coli, Staphylococcus aureus) and oral pathogens respon-
a sible for tooth decay and halitosis (e.q., Streptococcus mutans, Porphyromonas gingivalis), reduc-
ing the production of odor molecules from bacterial decomposition and lowering odor formation

at the source.

5 Metabolic Odor Regulation: By inhibiting xanthine oxidase (XO) activity, peony root bark extract ¢
regulates purine metabolism, reduces the generation of odor molecules, and alleviates body odor
caused by physiological metabolic disturbances or social/psychological stress.

5 Chemical Deodorization: The active constituents of peony root bark chemically react with odor
molecules, breaking them down into odorless small molecules for direct odor elimination.
Antioxidant / Anti-inflammatory Effects: Scavenges free radicals, reduces oxidative stress, and

8 inhibits lipid peroxidation; suppresses inflammatory factors, improving skin and oral inflammation

and synergistically maintaining the health of skin and oral surfaces. "
Peony Root Bark

28
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1.1) Inhibition of Xanthine Oxidase (X0) Activity

B As shown in the figure, Paeonia Suffruticosa Root Bark Extract inhibits
xanthine oxidase (X0) activity in a dose-dependent manner, with an IC50

value of 1.36 mg/mL.

8 This indicates that Paeonia Suffruticosa Root Bark Extract can improve
body odor caused by physiological metabolic disturbances (such as
smoking, sleep deprivation, excessive alcohol consumption, and aging)
and social/psychological stress (including nervousness, anxiety, and fear)
by inhibiting XO activity.

Ref: #hakmm.&7h it RERREHEHDFFIENTEMD] 5K, 2015.

X0 inhibition rate (%)

100

80 -
60 4

40 -

1/

/ itk % R E

Inhibition rate of XO activity byPaeonia

Suffruticosa Root Bark Extract

IC;=1.36mg/ml

0.0

| ! | ' 1 ! | ! | ! | ! | ' | ! 1
2:5 5.0 7.5 10.0 12:5 15.0 17.5 20.0 22.9

Concentration of Paeonia Suffruticosa Root Bark Extract (mg/mL)
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100

60 - T

1.2) Antioxidant Activity - DPPH Radical Scavenging

S
=
o
=)}
=
. : [=)
8 As shown in the figure, peony root bark extract scavenges DPPH free e 40 T

. . o s >
radicals in a dose-dependent manner, demonstrating its antioxidant T
w ® m

activity. T -
o

() 20 -
0 . :
A\ 5 5

Concentration of Paeonia Suffruticosa
Root Bark Extract (mg/mL)

Ref: Safety and efficacy of tyrosinase inhibition of Paeonia suffruticosa Andrews extracts on human melanoma cells. J Cosmet Dermatol. 2019 Dec;18(6):1921-1929. 20
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1.3) Antimicrobial Activity

8 Background: Dental caries and oral malodor are common oral conditions with a preva-
lence exceeding 50%. Streptococcus mutans (SM), a Gram-positive anaerobic bacterium, MIC of Paeonia Suffruticosa Root Bark Extract

Is the main pathogen causing dental caries and can damage tooth tissue and structure.
Porphyromonas gingivalis (PG), a Gram-negative anaerobic bacterium, is considered a Microorganisms MIC (mg/ml)
primary pathogen of chronic periodontitis and a major contributor to oral malodor, with

, . Streptococcus mutans
strong odor-producing capability. (ATCC25175) 3.97

8 Results: As shown in the table, the minimum inhibitory concentrations (MICs) of peony Porphg?f_rrréggg;_:’g;r;gwahs 15.63

root bark extract against Streptococcus mutans and Porphyromonas gingivalis were 3.91

: (Note : Tmg/ml=0.1%)
mg/mL and 15.63 mg/mL, respectively.

Paeonia Suffruticosa Root Bark Extract exhibits excellent inhibitory activity against

the main pathogens causing dental caries, periodontitis, and oral malodor.

Ref: N\ #HEEERAES N OESHENEIMDET R T AESER 2025,21(08):6-10. 31
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1.4) Anti-inflammatory Activity - Alleviation of

EY GROUP

Periodontal Inflammation

2 00E-05
5 Background:Periodontal disease is caused by oral bacteria, such | 50E-05 -
as Porphyromonas gingivalis. Lipopolysaccharide (LPS), a major o
component of the bacterial outer membrane, can induce human
gingival fibroblasts (HGFs) to secrete pro-inflammatory cytokines, PR
leading to periodontal tissue damage. NOE;;?;E.';
______________________________________________ LPS

Objective: To investigate the anti-inflammmatory effect of peony
root bark extract on LPS-stimulated HGFs.

Results: As shown in Figures 1-4, peony root bark extract (abbrevi-
ated as MCR) reduced the expression of pro-inflammatory media-
tors (CXCL9, CXCL10, INDO, RAB27B) in LPS-stimulated HGFs, ulti-

mately alleviating periodontal inflammation.

1

0 1

10 20 40
1 1 1

Figure 1: Expression of CXCL9 Figure 2: Expression of CXCL10

8.00E-D3
7.00E-05 1
6.00E-05 4
5.00E-D5 1
4 00E-05 4
3.00E-05 1
2 00E-05 4
1.00E-05 4
0.00E+00

-

MCR
LPS

0
0

0 10 20 40
1 1 1 1

Figure 3: Expression of INDO Figure 4: Expression of RAB27B

8.00E-05 -+
7.00E-05 -
6.00E-03 -
9.00E-05 -
4 00E-05 -
3.00E-035 4
2.00E-05 -
1.00E-05 -

0 00E+00

MCR
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]
=

0 0
0 1

Ref: Moutan Cortex Radicis inhibits inflammatory changes of gene expression in lipopolysaccharide-stimulated gingival fibroblasts. J Nat Med. 2013 Jul:67(3):576-89.

20 10
1 1

(pg /ml)

2.50E-05 -

2.00€E-05 4

1.50€-05 4

1.00e-05 4

5.00E-06 4

0.00€+00

;l

MCR
LPS

0
0

0 10 20 40
1 1 1 1

(pg /ml)
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2.1) Antimicrobial Activity

8 As shown in Figure 1, clove extract exhibits good
antibacterial activity!'l,

G As shown in Figure 2, clove extract demonstrates
excellent inhibitory effects against the main
pathogens responsible for dental caries, peri-
odontitis, and oral malodor (Streptococcus
mutans and Porphyromonas gingivalis)?,

Figure 1: Antibacterial activity of clove extract!

Diameter of inhibition zone (mm)

/ ik % 3R E

Clove extract
(10 mg/mL)

Bacillus cereus | Staphylococcus aureus | Escherichia | Pseudomonas
coli aeruginosa
14.6+0.37 15.8+0.41 11.9+0.34 13.4+0.11

Clove extract

Figure 2: Minimum inhibitory concentration (MIC)

of clove extract against oral pathogens!?

Sample MIC (mg/ml)

Streptococcus mutans (ATCC25175)

Porphyromonas gingivalis
(ATCC33277)

3.91

15.63

[1]Antimicrobial activity of some plant extracts against bacterial strains causing food poisoning diseases([J]. Saudi journal of biclogical sciences, 2018, 25(2): 361-366.

[2]/\fpch 25 B HEpth A 5 % D EBURE N EIMDE T R[] WA R R ED, 2025,21(08):6-10.
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2.2) Antimicrobial Activity

@ As shown in Table 1, clove exhibits strong scav-
enging activity against hydroxyl radicals (-OH)
generated by the Fenton reaction. At a concen-
tration of 0.1%, the scavenging rate reaches
63%, and at 1%, it reaches approximately 92.4%.

8 As shown in Table 2, clove demonstrates even
stronger scavenging activity against superoxide
anion radicals (02+7) generated by the xan-
thine/xanthine oxidase system.

Ref: T&NBEHERREMIINFESHENNTRI]IBEFES 1994,(04)166-169+189.

.

Table 1: Scavenging rate of hydroxyl radicals (-OH)
generated by the Fenton reaction by clove

concentration (%) 0. 1

Scavenging rate (%) 63.0+3.6 92.4+0.1

Table 2: Scavenging rate of superoxide anion radicals (02-") generated
by the xanthine/xanthine oxidase system by clove

concentration (%) 0.001 0.01 0.1 1

Scavenging rate (%) 32.6+3.5 38.948.3 | 85.4+3.] 100
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2.3) Anti-inflammatory Activity

8 Clove extract (abbreviated as CWE) significantly inhibits the expression of pro-inflammatory cytokines (IL-6, TNF-a, iINOS) in
LPS-stimulated RAW 267.4 cells in a dose-dependent manner.

Figure 3: Inhibition of INOS expression

Figure 1: Inhibition of IL-6 expression Figure 2: Inhibition of TNF-a expression

25

250 12

200 } = 1 20

150 } 15

L

10

Relative gene expression
-

Relative gene expression
-
-

Relative gene expression

T

W
0 P 0 - 0 I ]
Blank Control CWE CWE Blank Control CWE CWE

Blank Control CWE CWE
10 L 20 L
10 mg/mL 20 mg/mL mg/m mg/m 10 mg/mL 20 mg/mL

Ref: Exploring the anti-inflammatory effect of clove water extract in lipopolysaccharide-stimulated RAW264. 7 cells and mouse peritoneal macrophages[J]. Journal of Food Bioactives, 2024, 25. 37
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3.1) Inhibition of Monoamine Oxidase (MAQO) Activity

|8
o

o
e

8 As shown in the figure on the right, grapefruit peel extract in-

MAOQ inhibition rate (%)
b
-

-

hibited monoamine oxidase (MAQ) activity in a dose-depen-

1.5 2 2.5
dent manner, with an EC50 value of 2.00 + 0.08 mg/mL.

Concentration of grapefruit peel extract (mg/mL)

By specifically inhibiting MAO activity, grapefruit peel extract helps relieve emotional stress and

blocks the formation of social/psychological stress-related body odor at the source.

Ref: Comparison of the inhibition of monoamine oxidase and butyrylcholinesterase activities by infusions from green tea and some citrus peels. Int J Alzheimers Dis. 2014;2014:586407. 209
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3.2) Antimicrobial Activity: Disc Diffusion Method 20 mg/mL grapefruit peel extract (diluted with 30% DMSO)

Average diameter of inhibition zone (mm)

Bacteria Bacteria

Bacillus subtilis Staphylococcus aureus Escherichia coli Salmonella typhi Candida albicans | Aspergillus niger
Grapefruit peel extract

(20mg/ml)

17£1.41 15+0.00 13+£0.70 14+0.00 22+1.41 24+0.00

3.3) Anti-inflammatory Activity: Bovine Serum Albumin
(BSA) Denaturation Inhibition Assay

3.4) Antioxidant Activity: DPPH Free Radical Scavenging

Assay

Inhibition rate of protein

denaturation (%) Sample DPPH scavenging rate (%)
Grapefruit peel extract 77.57 Grapefruit peel extract 55
Aspirin (positive control) 89.59 Ascorbic acid (standard control) 93.5

Ref: Phytochemical investigation and assessment of antimicrobial, anti-inflammatory and antioxidant activities of Sudanese Citrus paradisi peel extract[J]. Journal of Pharmacognosy and Phytotherapy, 2019, 11(1): 1-8. 40
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'04) Zinc Gluconate

Zinc Gluconate works through a triple mechanism of antibacterial

action, sebum control, and odor-factor binding to help reduce the for-
mation of body odor and oral malodor at the source.

8 Antibacterial deodorizing effect: zn2+disrupts the cell membrane structure of

odor-causing bacteria, inhibiting their growth and proliferation and cutting off the
bacterial source of malodor production.

e Sebum-control deodorizing effect: It reduces sebum secretion, lowers the
metabolic substrates available to bacteria, and indirectly decreases odor generation.

8 Odor-binding deodorizing effect: zn2+binds to sulfhydryl (-SH) and amino
(-NH>) groups in odor molecules, forming stable and odorless complexes that directly

neutralize volatile sulfur compounds (VSCs), ammonia, and other odor-causing sub-
stances.

/ itk F 5k

Molecular structural formula of Zinc Gluconate
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Table 1: MIC and MBC of Zinc Gluconate Against Oral Pathogens

Microorganisms MIC (mM) MBC (mM)
Streptococcus mutans (NCTC10449) 2.76 11.03
Actinomyces viscosus (NCTC10951) 11.03 11.03
Fusobacterium nucleatum (NCTC10562) 5.5] 22.05
4.1) Antibacterial Effect - Oral Cavity .
Porphyromonas gingivalis (ATCC53978) 2.76 11.03
e As shown in Table 1, zinc gluconate exhibits good inhibitory activity Candida albicans (NCPF3179) 551 VRL

against oral pathogenic microorganisms.

Figure 1: Inhibitory Effect of Zinc Gluconate on the

Protease Activity of Porphyromonas gingivalis
G As shown in Figure 1, zinc gluconate inhibits the protease activity of

100 4
Porphyromonas gingivalis in a dose-dependent manner. When the con- gg i
centration of zinc gluconate is below 1 mM, the inhibition rate of prote- < 70-
o 60-
ase activity exceeds 50%. T 5Q.-
§ 40-
£ 30
£ 20/

i

0 T

0 0.004 0.009 0.04 0.09 044 0.8 441 4411

Cuncentratlun of Zinc Gluconate (mM)

Ref: Antimicrobial effects of o-cymen-5-ol and zinc, alone & in combination in simple solutions and toothpaste formulations. Int Dent J. 2011 Aug;61 Suppl 3(Suppl 3):33-40. 47
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ﬂg;i -75. 51%"*; é -73 06%;’,4{1“ -95 00%}',

Methanethiol Formaldehyde 2-Nonenal

T 95 59%} gi -89. 55%”*3

bacteria ﬁ‘--.. Staphylococcus Escherichia coli '_,
aureus
Oral
odor-causing 68 24% .}} {{. 59 14%
bacteria _ Porphyromonas Streptococcus
gingivalis ~mutans

- (2740%)

Hyaluronidase

Data sourced from a third-party testing institution 44
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'071) 24h Methanethiol Removal: 75.51%  *

8 Test Purpose: Methanethiol is a volatile sulfur compouna with an extremely low odor perception threshold. It is mainly produced through microbial degradation and
metabolism of sulfur-containing amino acids, emitting pungent fecal, putrid, and rotten egg-like odors. It is one of the key odor-causing molecules responsible for

oral malodor, body odor, pet odor, and garbage decomposition odors.
8 Test Item: Removal Rate (Methanethiol)

8 Test Sample: ZLEY®PHYTONEUTRALIS

8 Sample Preparation: The sample was diluted with purified water to prepare a 3% aqueous solution. Then, 300 mL of the solution was evenly sprayed in three sepa-

rate applications onto three sheets of 0.49 m* base paper. After natural air drying, the treated papers were placed into a 1 m?® test chamber for evaluation.

Concentration in Concentration In
Sample Chamber Pollutant Exposure Time Blank Chamber Sample Chamber Removal Rate (%)

(mg/m3) (mg/m3)

0
ieé Methanethiol 24n .21 0326 /5.1

PHYTONEUTRALIS

3% ZLEY®PHYTONEUTRALIS continuously removes methanethiol for 24 hours, effectively eliminating malodor.

Data sourced from a third-party testing institution
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'02) 24h Formaldehyde Removal: 73.06% 7 « -

aTest Purpose: Formaldehyde has been classified by the World Health Organization (WHO) as a Group 1 carcinogen. Continuous exposure may irritate the respiratory

tract, impair immune function, and pose serious risks to human health.
5 Test Item: Removal Rate (Formaldehyde)

8 Test Sample: ZLEY®PHYTONEUTRALIS

a Sample Preparation: The sample was diluted with purified water to prepare a 3% aqueous solution. Then, 300 mL of the solution was evenly sprayed in three sepa-

rate applications onto three sheets of 0.49 m? base paper. After natural air drying, the treated papers were placed into a 1 m? test chamber for evaluation.

Concentration in
Sample Chamber Removal Rate (%)
(mg/m3)

Pollutant Exposure Time concentation’in

Blank Chamber (mg/m3)

;’LZ? Formaldehyde 24h 1.21 S /3.06

PHYTONEUTRALIS

3% ZLEY®PHYTONEUTRALIS continuously removes formaldehyde for 24 hours, helping purify the air.

Data sourced from a third-party testing institution.
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03) Effectively Removes 95% of Aging Odor }

o °

8 Detection Purpose: 2-Nonenal is a signature odorant produced by the oxidation of w-7 unsaturated fatty acids in sebum with age. It is also the core source of the
well-known "aging odor".

8 Detection Item: Removal Rate (2-Nonenal)

8 Test Sample:ZLEY*PHYTONEUTRALIS

8 Sample Treatment: Under normal temperature and pressure, 15L of gas was passed through a large bubble absorption tube containing 10mL of sample at a flow

rate of 1L/min. The treated gas was collected and its concentration was analyzed. The sample was diluted to a 3% solution with laboratory grade Il water for testing.

Concentration Before Concentration After

Pollutant PEVEIEICERY.

Treatment (mg/m3) Treatment (mg/m3)

3%
ZLEY®PHYTONEUTRALIS 2-N0nenal 0.602 0.030 95-0

3%ZLEY®PHYTONEUTRALIS, Effectively Removes 95% of "Aging Odor", Leaving a Fresh and Pleasant Scent!

Data sourced from a third-party testing institution.
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'04) Inhibition of Core Odor-Causing Skin Bacteria; , .

8 Test Purpose: Escherichia coli and Staphylococcus aureus are key odor-causing bacteria on the body surface. They decompose nitrogen- and sulfur-containing
organic substrates such as sweat and sebum secreted by the skin, producing volatile organic compounds (VOCs) with strong unpleasant odors.

Test Sample: 3% ZLEY®PHYTONEUTRALIS

Test Standard: QB/T 2738-2012: Evaluation Method for Antibacterial and Bacteriostatic Effects of Daily Chemical Products

@@

Evaluation Criteria: Bacteriostatic rate 250%-90%: the product exhibits antibacterial activity; Bacteriostatic rate 290%: the product exhibits strong antibacteri-

al activity
Test Sample Active Concentration Test Microorganism Exposure Time Bacteriostatic Rate (%)
10min 78.08
Escherichia coli +

39% (ATCC25922) 30min 88.64
ZLEY®PHYTONEUTRALIS 60min 89.55
10min 52.50
0 Staphylococcus aureus 30min 8971

3% (ATCC6538)
60min 95.59

3% ZLEY®PHYTONEUTRALIS exhibits inhibitory effects against key body

odor-causing bacteria (Escherichia coli and Staphylococcus aureus).

Data sourced from a third-party testing institution.
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'05) Inhibition of Core Odor-Causing Skin Bacteriaje °

eTest Purpose: Escherichia coli and Staphylococcus aureus are key odor-causing bacteria on the body surface. They decompose nitrogen- and sulfur-containing or-
ganic substrates such as sweat and sebum secreted by the skin, producing volatile organic compounds (VOCs) with strong unpleasant odors.

5 Test Sample: 3% ZLEY®PHYTONEUTRALIS
e Test Standard: QB/T 2738-2012: Evaluation Method for Antibacterial and Bacteriostatic Effects of Daily Chemical Products

a Evaluation Criteria: Bacteriostatic rate =250%-90%: the product exhibits antibacterial activity; Bacteriostatic rate 290%: the product exhibits strong antibacterial ac-

tivity
; : : Average
Active Exposure : : Average Colony Count . Average Colony Bacteriostatic - :
Test Sample eI o ey B ?ime Test Microorganism T t(? CﬁU/ l Count (Control Group) Rate (% Bacteriostatic
(Test Group) ( ml) (CEU/mL) ate (%) Rate (%)
1.62x104 4.00x104 59.50
_ Streptococcus mutans
0 1
3% omin S— 2.76x104 6.30x10* 56.19 59.14
8.00x103 2.09x104 61.72
ZLEY®
PHYTONEUTRALIS 4.50x103 1.44x10% 68.75
_ Porphyromonas gingivalis
0 3 4
3% 10min VST 3.40x10 1.16x10 70.68 68.24
7.60x103 2.19x104 65.29

3%ZLEY®PHYTONEUTRALIS exhibits inhibitory effects against the major pathogenic

bacteria responsible for dental caries, periodontitis, and oral malodor (SM and PQG).

Data sourced from a third-party testing institution.
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'06) Soothing Effect - Inhibition of Hyaluronidase Activity ;

5.1) Test Principle

5 Hyaluronidase is a specific enzyme that degrades hyaluronic acid and is associ-
ated with most IgE-mediated Type | allergic reactions and T cell-mediated Type
IV allergic reactions. It plays a promoting role in skin inflammation.

5 In this test, the inhibition rate of hyaluronidase was used as the evaluation indi-

cator. A higher hyaluronidase inhibition rate indicates a stronger soothing effect. 5 0 2 7 0
/0 & I /0

5.2) Test Results ZLEY®PHYTONEUTRALIS | Hyaluronidase Inhibition Rate

5 The hyaluronidase inhibition rate of 5% ZLEY®PHYTONEUTRALIS was 27.4%.

ZLEY®PHYTONEUTRALIS demonstrates soothing efficacy and gently helps maintain healthy skin.

Data sourced from a third-party testing institution.
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1% =-PhytoNeutralis

ISix-fold Odor Inhibition System,

Precisely Eliminate Complex Body Odor;

[24-hour Long-lasting Formaldehyde Removal

up to 73.06%, High-efficiency Purification,

/[ ik 3% 5 B

[Technical Information} ° o

Product Name | ZLEY®PHYTONEUTRALIS

INCI NAME | Paeonia Suffruticosa Root Bark Extract, Eugenia Caryophyllus (Clove) Bud Extract, Citrus Paradisi
(Grapefruit) Fruit Extract, Sodium PCA, Zinc Gluconate, Propylene Glycol, Water

CAS No. | [/.84961-50-2.8016-20-4,149-87-1,4468-02-4 . 57-55-6.7732-18-5

Deodorizing (oral, body, and environmental odor removal), antibacterial activity, antioxidant protec-

Product Functions | ~ : i, , :
tion, soothing and anti-inflammatory effects, and emotional stress relief.

Appearance | Colorless to light-colored solution with the characteristic odor of the raw materials.
Recommended Dosage @ 1~8%

Solubility = Water-soluble

Applications . Human and pet care (body and oral care), air purification (formaldehyde, garbage decomposition
odors, excrement odors, etc.)
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'Product Selling Points |

Six-Action Odor Control & Deodorizing System
for Physical and Emotional Comfort

"Antibacterial deodorization - Antioxidant odor suppression - Metabolic
odor regulation - Stress-relief odor control - Chemical deodoerization -
Fragrance masking"”

Data sourced from a third-party testing institution.

/ itk 3R E

& . -75.51%3%{-73.06%"’?4 -95.00%3}

Methanethiol Formaldehyde 2-Nonenal

T -

e
C g - {9559% ) . {-89.55%
bacteria _ Staphylococcus Sh_ Escherichia coli

aureus

14

|
_. -68.24% _.{-59.14%}
bacteria H\_Pnrphyrnmonas _ Streptococcus

gingivalis mutans

St

e i _ 0
@ . (7-27.40%

Hyaluronidase

et
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'Formulation Guidanceje «

Ingredient INCI &R
DEIONIZED WATER Water

A ZLEY®BIOCARE-CPH Chlorphenesin
ZNA Disodium Edta

Paeonia Suffruticosa Root Bark Extract,
Eugenia Caryophyllus (Clove) Bud Extract,
Citrus Paradisi (Grapefruit) Fruit Extract,
Sodium PCA,

Zinc Gluconate,

Propylene Glycal,

Water

ZLEY®PHYTONEUTRALIS

TO 100

0.20

0.05

3.00

Supplier

21 EY

ZLEY

/ itk F 5k

Botanical

r .
Formula Namey: Odor-Control Spray

'Formula No.J1: L-26022702

'Product Functiony: ggg‘&gg;ﬁ‘;éw

Colorless

'Product Appearancej :transparent
agueous solution

'Processing Parameters

Mix Phase A ingredients and heat with stirring to 85 ° C
until completely dissolved.

Stir and cool down to 50°C, then add Phase B ingredi-
ents.

Discharge the batch at 45°C.
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¢

IF YOU'RE INTERESTED, PLEASE SCAN THE QR CODE TO
FOLLOW US OR CONTACT OUR TEAM.

400-092-8866
EMAIL: SERVICES@ZLEYGROUP.COM

[ZLEY GROUP] [LINKEDIN]



