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Abstract The increase in the elderly population and growing interest in skin beauty, alongside specialized scientific
examination of natural substances, have led to a rise in the utilization of natural materials. This paper investigates the
types of natural substances, the functionality of extracts, and extraction technologies based on the literature that utilizes
natural ingredients to mitigate skin aging. To directly assess the impact of functional materials derived from natural
products on skin aging mitigation, the functionality of the extracts was determined based on their ability to synthesize
Procollagen and reduce MMP-1. Each natural product is categorized into plants, herbal medicines, and microalgae in
the literature utilizing the above evaluation methods. This paper describes the extraction technologies for securing
functional materials from each ingredient and the main outcomes, providing trends in research on extraction
technologies for functional materials aimed at alleviating skin aging
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(Table 1) Extraction method for obtaining natural functional extracts and skin aging reduction efficacy of

materials

Category

Material

Preparation of extract

Result

Plants

Eribotrua japanica
Leaf
(AR 30]

1.

The citric acid solution was adjusted to a pH of 3.0~4.0
for acid treatment.

Pepsin was reacted for 18 hours at 50°C

The product was isolated through ethanol to prepare the
powder.

The enzyme extract enhanced the produc-
tion of Pro-collagen by 36% (with the addi-
tion of 100pg/ml of extract) and 52% (with
the addition of 500ug/ml of extract), res-
pectively.

Salvia microphylla
(33]

—

2

. The powder (100g) was immersed in 70% ethanol (100ml)

at room temperature for 24 hours.

. The solvent was removed from the product to prepare the

powder.

1. The extract enhanced the synthesis of]
Pro-collagen by 140% at a concentra-
tion of 200pg/ml.

2. The extract inhibited MMP-1 activity by
65.36% at a concentration of 200pug/mL.

Lysimachia
christinae
(FH=2) [34]

—

hed

W

.5 kg of powder was immersed twice for 2 hours each in

6L of 95% ethyl alcohol at 65°C, yielding 1080 g of ethyl
alcohol extract.

The ethyl alcohol extract was immersed in distilled water
followed by ultrasonic treatment.

Diethyl ether was added, and the mixture was subjected to
ultrasonic extraction for 1 hour, repeated three times.
Butanol saturated with water was added, and the mixture
was extracted for 2 hours, repeated three times, to obtain
781 g of supernatant.

. Isopropyl alcohol (500 ml) was added, and the mixture was

subjected to ultrasonic extraction for 2 hours, repeated three
times, followed by reduced pressure concentration to yield
152 g

The ethanol extract inhibited MMP-1 acti-
vity by 53.7% at a concentration of 100ug/
ml.

Tagetes erecta L.

(MEEE) [36]

Calendula
officinalis L.
(FHIEEh [36]

1.

Each sample was immersed in 70% ethanol and distilled
water at 10 times its weight for 72 hours at room tem-
perature.

2. The solvent from the supernatant was removed through

reduced pressure concentration to prepare the powder.

1. The extract increased collagen produc-
tion by 25% at a concentration of 100
pg/mL.

2. The extract inhibited MMP-1 activity by
58% at a concentration of 100pg/mL.

1. The extract increased collagen produc-
tion capability by 7% at a concentration
of 100pug/mL.

2. The extract inhibited MMP-1 activity by
28% at a concentration of 100pg/mL.

Prunus yedoensis
Flowers

(FHURE) [39]

1. Cherry blossom flowers weighing 2 kg were immersed in

N

30L of 70% (v/v) ethanol at room temperature for 72 hours.
The extract was prepared by reduced pressure concentra-
tion, yielding 320.3 g.

The extract enhanced the synthesis of Pro-
collagen by 20.8% at 1ug/ml, 39.8% at 10
pugmL, and 1.8% at 100ug/mL, respectively.

Cassia obtusifolia
L. seed
(Z™AF A3 [37]

—

. The powder was immersed in 70% ethanol for 5 hours at

60°C.

A 10% NaHCOs aqueous solution was added to the extract,
followed by high-temperature stirring, and then the solvent
was removed through reduced pressure concentration to
prepare the powder.

The extract inhibited MMP-1 activity by
77% at a concentration of 12.5pg/mL.

Rhododendron
branchyacarpum
(T x) [38]

—

2.

. The powder, weighing 795.3 g, was immersed in 1L of

80% ethanol at room temperature for 48 hours.

The extract was concentrated under reduced pressure and
lyophilized, then fractionated using n-hexane, ethyl acetate,
and n-butanol to obtain fractions.
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Preparation of extract

Result

w

. Each fraction was concentrated and lyophilized to prepare

the powder.

Lonicera japonica
(Ysg=) 139

—

2.

w

. Clematis stem, weighing 100g, was extracted with 1000g

of 70% ethanol using ultrasonic extraction for 30 minutes
followed by cold soaking for 24 hours.

The same process was repeated twice, followed by concen-
tration under reduced pressure.

. The concentrated extract was placed in 1L of distilled water

and fractionated in sequence with hexane, ethyl acetate, and
butanol to prepare the fractions.

The ethyl acetate fraction at 50pg/mL and
the butanol fraction at 200pg/mL inhibited
MMP-1 activity.

Tradescantia
reflexa
(A2 7HH)) [40]

1. Purple Echinacea (30 g) was extracted three times with

300 mL of 80% methanol for 24 hours each time.
The extract was then prepared by concentration under
reduced pressure and lyophilization.

The extract enhanced Pro-collagen synthe-
sis by 28.0% at 25pg/mL, 32.6% at S0pg/
mL, 48.6% at 100pg/mL, and 58.9% at 200
pg/mL, respectively.

The extract inhibited MMP-1 activity by
34.6% at 50pg/mL, 30.0% at 100pg/mL,
and 49.1% at 200pug/mL, respectively.

Calamagrostis
arundinacea

(AAE) [41]

1. Yarrow (20g) was extracted at room temperature for 48

hours with either hot water or 500 mL of 70% methanol.
The extract was then concentrated under reduced pressure
and lyophilized to prepare the powder.

The hot water extract and methanol extract,
inhibited MMP-1 activity by 41.6% and
36.8%, respectively, at a concentration of]
100pg/ml.

Herbal
medicine

Panax ginseng
(L& el4t k=)
(45]

—

.5 kg of powder was immersed twice for 2 hours each at

65°C in 6L of 95% ethyl alcohol, yielding 1080 g of ethyl
alcohol extract.

The ethyl alcohol extract was immersed in distilled water
followed by ultrasonic treatment.

3. Diethyl ether was added, and the mixture was subjected to

W

ultrasonic extraction for 1 hour, repeated three times.

. Butanol saturated with water was added, and the mixture

was extracted for 2 hours, repeated three times, to obtain
781 g of supernatant.

. Isopropyl alcohol (500 ml) was added, and the mixture was

subjected to ultrasonic extraction for 2 hours, repeated three
times, followed by reduced pressure concentration to yield
152 g.

1. The addition of the extract at 0.00004
wt% enhanced the synthesis of Pro-col-
lagen by 36%.

2. The extract inhibited MMP-1 activity by
10.3% at 0.025% and by 8.52% at 0.05
%, respectively.

Morinda oficinalis

@33) [43]

—

. The powder was extracted three times in distilled water for

4 hours each time. 2. The extract was treated under high
temperature and pressure, followed by concentration under
reduced pressure and lyophilization to prepare the extract.

The high temperature and pressure extract
inhibited MMP-1 activity by 16% compared
to the regular extract at 100pl/well.

Acanthopanacis
cortex

(719 [44]

1. The powder (3g) was extracted at room temperature for 24

hours in 100 mL of methanol.
The extract was then concentrated under reduced pressure
and redissolved in DMSO for preparation.

The extract inhibited the activity of MMPs
by approximately 40% at a concentration
of 50pg/mL.

Microalgae

Dunaliella salina
[49]

—

2

. The powder (30g) was extracted at room temperature for

3 hours with 700 mL of 70% ethanol.

. After preparation through reduced pressure concentration

and lyophilization, it was dissolved in DMSO for use.

Mychonastes sp.
249 [50]

—

2.

. Mychonastes sp. 249 (1g) was extracted in 20 mL of dis-

tilled water for 30 minutes at 60°C using ultrasonic extrac-
tion.
The supernatant of the extract was prepared.

The extract inhibited MMP-1 activity by
57.2% at a concentration of 1.0mg/ml.

120
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