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Abstract

Population aging due to the increase in the average age is a common challenge in modern society, and the resulting
degenerative sarcopenia requires a new solution. Since sarcopenia is caused by various factors such as protein imbal-
ance, lack of exercise, and increased inflammation, a multi-pronged approach through scientific cause analysis is
required. This can create a new blue ocean for the food industry, but the current domestic research on sarcopenia-
improving food ingredients is in its infancy. The academia and industries abroad, including those of the United States,
are conducting comparatively extensive research and development, but there are material limitations limited to soybean
protein, as well as whey protein and formulation limitations due to an exercise supplement-oriented approach.
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Table 1. Current status of development of natural physiologically active substances for improving muscle function in Korea

Ingredient Major component

Key results Reference

e Promoted muscle differentiation

Hydrangea serrata -

 Induced oxidative muscle fiber formation

(Jang et al., 2019)

e [Increased muscle mass

¢ Inhibited muscle atrophy

Schisandra chinensis -

¢ Induced muscle protein synthesis

(Kim et al., 2018)

e Increased muscle strength

Kaempferia parviflora 5,7-Dimethoxyflavone

¢ Improved muscle strength, endurance
¢ Induced muscle protein synthesis

(Lee et al., 2018)

Dioscorea batatas Allantoin

¢ Promoted myoblast differentiation
¢ Up-regulated mitochondrial biogenesis

(Ma et al., 2018)

¢ Enhanced myogenic differentiation

Eriobotrya japonica Ursolic acid

¢ Induced muscle protein synthesis

(Sung et al., 2015)

e Increased muscle strength and mass

« Increased myotube diameter

Chrysanthemum boreale Sabinene

¢ Prevented muscle atrophy

(Ryu et al., 2019)

¢ Enlarged muscle fiber area

o Stimulated myoblast differentiation

Angelica keiskei 4-Hydroxyderricin

¢ Improved muscle function

(Kweon et al., 2019)

¢ Inhibited muscle atrophy

¢ Ameliorated muscle atrophy

Pueraria lobata Puerarin

¢ Improved myotube differentiation
o Increased muscle fiber diameter

(Jung et al., 2017)

¢ Activated mitochondrial biogenesis

¢ Promoted myogenic differentiation

Boesenbergia pandurata Panduratin A

« Induced muscle protein synthesis

(Saetal., 2017)

» Decreased autophagy

Coptis japonica Magnoflorine

o Activated muscle differentiation

(Lee et al., 2017)
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Table 2. Current status of representative patented ingredients related to muscle function in Korea

Material

Patent

Applicant

Efficacy

Processed ginseng powder
or extract

Composition for preventing and treating
cancer-related fatigue, containing processed
ginseng powder or processed ginseng ex-
tract having increased ginsenoside consti-
tuent

GREEN CROSS WellBeing
Corporation

e Inhibited muscle loss induced by
cancer

e Increased glycogen synthesis

¢ Improved muscle function

Agarum cribrosum

Composition for strengthening of muscle,
preventing and treating Sarcopenia com-
prising Agarum cribrosum

Gangneung-Wonju National
University Industry Academy
Cooperation Group

o Increased muscle mass and strength
¢ Down-regulated muscle degradation
related factors

Chrysanthemum

Composition comprising extract of Chry-
santhemum as an effective ingredient for
preventing or treating of muscular disorder
or improvement of muscular functions

Industry-Academic Coopera-
tion Foundation, Yonsei Uni-
versity

COSMAX NBT, INC.
COSMAX NS, INC.

¢ Induced muscle protein synthesis

« Stimulated muscle differentiation

¢ Activated energy metabolism in ske-
letal muscle

Green mate extract et al.

Composition for promotion of transfor-
mation of muscle type

Amorepacific corporation

e Increased muscle mass
e Up-regulated skeletal muscle protein

synthesis
e Triggered AMPK signaling pathway

Allium sativum L.

A composition comprising and an extract
of Allium sativum L. for treating and pre-
venting muscle-related disorder

Sookmyung Women's Uni-
versity industry-academic
cooperation foundation

e Promoted muscle differentiation
e Increased muscle mass

Sargassum fulvellum

Composition for prevention, improve-
ment or treatment of muscular disorder or
improvement of muscular functions com-
prising fucosterol

AAT Costech Co., Ltd.

¢ Improved muscle protein synthesis
» Prevented muscle protein degradation
o Stimulated muscle differentiation

Maximowiczia Chinensis
extract

Maximowiczia Chinensis extracts for pre-
venting, treating Muscular dystrophy and
manufacturing nethod of thereof

Dong-eui University Industry-
Academic Cooperation Foun-
dation

« Prevented muscle degradation
¢ Promoted muscle protein synthesis
e Increased muscle mass

Red Paprika extract or
Capsanthin

Composition for preventing, improving or
treating muscular disease comprising Red
Paprika extract or Capsanthin

Korea Food Research Insti-
tute

¢ Elevated muscle strength and mass
¢ Ameliorated exercise performance
* Suppressed muscle degradation

Paeoniae Radix extract

Composition for Preventing, Improving
or Treating Cachexia and Muscle Loss

Chung ang University Indu-
stry Academic Cooperation
Foundation

* Decreased inflammatory factors
» Enhanced exercise performance

Vigna angularis extract

Composition for preventing, improving or
treating muscular damage comprising Vigna
angularis extract

Industry-Academic Coopera-
tion Foundation, Yonsei Uni-
versity

NewTree Co., Ltd.

e Increased expression of muscle re-

generation factor Pax7
« Enlarged muscle cross-sectional area

Isatis indigotica Fortune
extract

Composition for Preventing, Improving
or Treating of muscular disease contain-
ing Isatis indigotica Fortune extract

Korea Food Research Insti-
tute

e Increased muscle fiber thickness
« Raised exercise performance
* Promoted muscle differentiation

Aster spathulifolius
extract

Composition for prevention, improve-
ment or treatment of muscular disorder, or
improvement of muscular functions com-
prising extract of Aster spathulifolius

NewTree Co., Ltd.

* Enhanced muscle mass and strength
¢ Inhibited muscle protein degradation

Fermented Rhodiola rosea

Preparation method for fermented rodiola
rosea using red ginseng and composition
for fatigue recovery and improvement of
exercise performance comprising the
fermented rhodiola rosea

Korea Food Research Insti-
tute

» Suppressed oxidative stress in skeletal
muscle

» Recovered muscle impairment

e Activated muscle differentiation

Coleus forskohlii, Ajuga turkestanica, Achyranthes aspera

9] Forskolin, Turkesterone, 20-Hydroxyecdysone’} 524
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Table 3. Development status of natural physiologically active substances for improving muscle function overseas

Ingredient Major component

Key results Reference

Ileycyrrhizar glabra Glabridin

¢ Enhanced muscle weight
¢ Up-regulated muscle protein synthesis

(Yoshioka et al., 2018)

* Suppressed muscle protein degradation

Green tea EGCG

¢ Increased muscle protein synthesis
¢ Inhibited muscle protein degradation

(Mirza et al., 2014)

» Prevented muscle loss

Carrot B-Carotene

* Decreased oxidative stress in skeletal muscle

(Ogawa et al., 2013)

* Down-regulated muscle protein degradation

e Enhanced mitochondrial function

Rattan Dihydromyricetin

e Increased mitochondria density

(Zou et al., 2014)

e Up-regulated mitochondrial biogenesis

Grape Resveratrol

¢ Inhibited muscle atrophy
¢ Promoted muscle protein synthesis

(Wang et al., 2014)

¢ Augmented muscle mass and strength

Oligonol -
 Prevented mitophagy

e Suppressed muscle impairment

(Chang et al., 2019)

e [Increased muscle mass
Nutmeg -

o Stimulated muscle growth and regeneration

(Pratiwi et al., 2018)

« Induced muscle protein synthesis

¢ Encouraged muscle cell ingrowth

Tea plant Teaghrelin

¢ Promoted muscle protein synthesis

(Hsieh et al., 2020)

 Prevented muscle protein degradation

Coftee -

¢ Enlarged muscle mass and strength
* Down-regulated expression of inflammatory markers in skeletal muscle

(Guo et al., 2014)

e [Increased muscle mass

Tomato Tomatidine

* Enhanced muscle function

(Dyle et al., 2014)

¢ Improved muscle endurance

Hop 8-Prenylnaringenin

* Promoted recovery of muscle mass
* Induced muscle protein synthesis

(Mukai et al., 2016)

Table 4. Muscle function improvement products derived from natural products in the United States

Corporation Product Major component Ingredient
Universal Nutrition (USA) Natural Sterol Complex Beta-sitosterol Brown rice, Brown algae
Labrada (USA) Labrada Ursolic Acid Ursolic acid Apple peel
Sunny Fox Natural Supplements (USA)  Forskolin Belly Buster Forskolin Coleus forskohlii
Vitax (USA) Probody Turkesterone Max Muscle Turkesterone Ajuga turkestanica

Natural Science Creation

Natural Strength Enhancement

20-Hydroxyecdysone  Achyranthes aspera

J OS2 pea & rice protein powder®} 7S T E,
leucine, B-Hydroxy-B-methylbutyrate$} 72 ofn|i=Al 2
opr] ko] thAME B astaxanthind 72 4EsE 71543
TS Frste HItE F= AlFo] A5 ATHTable 5).

st

siel 2715 70 AlF 2 XA B

o

53 Bl Kipris§ &3t ‘sarcopenia’E 7|HER =
9] 24T A 9 A57]E 59 5FS EAsIE W
F 418174019, ml=o] 2962702 A ] 70% 7HFe]
E3E S99, B 23971(5.7%) = 1517 (3.6%)
o] HZ oldtt. HAM J1Y=Z ‘sarcopenia’®E IS

o, se] 535 4 oiv] i 58l= oF 83%°l ¢|2=
zolH, o] FY FHNo2 FHANAL = AA ] o
& FEoE A FU e heFl Al

oS e Aeiets @ % 9l

Sl ADEL ol§F 2haF oA F 5ol
g AANN BUsGoN, AAE A =4
FEE, FYAE FHE 5] YO0, vk HF LA
427 sl AU Ee, 54 A2l o
& S opjeh kAol BARAL 9] 4F F5E,

F2E Y FEESN 5 BEE 0F 5= u



302

o 2

R B e IR i o

Table 5. Status of Medical Foods Related to Sarcopenia

A - 797

Corporation Product Major components Potency
Abbott Juven 3-Hydroxy-B-methylbutyrate (HMB) < Increased muscle protein synthesis
Jefferson Pro-Meal Advanced Pea & Rice protein powder * Provided essential amino acids
* Suppressed muscle loss
. » Induced muscle protein synthesis
PROSOMA  Sarcotrophin B-Hydroxy-B-methylbutyrate (HMB) [ p 01 i d muscle growth and growth hormone secretion
AstaMed AstaMed MYO Astaxanthin * Incr eased m'usc'le strength and endurance
« Indicated antioxidant activity
. UltraMeal . e Provided essential amino acids
Metagenics Leucine

Advanced Protein

« Stimulated muscle differentiation

Table 6. Current status of patents on representative natural materials related to muscle function in foreign countries

Material Patent Applicant Efficacy
Use of extracts of Ginkgo biloba for
Ginkgo biloba preparing a medicament intended to  Yves Christen (USA) e Increased muscle mass
treat sarcopenia
Methods for increasing skeletal gy | ABORATORIES  » Elevated muscle mass
Green tea extract muscle protein synthesis using green . .
(USA) » Prevented muscle protein degradation
tea extract
Dietary supplements and o Increased muscle mass and fibers
Bauhinia racemosa et al.  compositions for enhancing physical LAILA IMPEX (India) ¢ Promoted muscle differentiation

performance and energy levels

o Inhibited muscle protein degradation

Tumulosic acid

Uses of Poria cocos extract and
tumulosic acid in protecting muscles

Sinphar Tian-li Pharmaceutical
Co. (China)

¢ Induced muscle regeneration
¢ Improved muscle cell viability
o Stimulated muscle differentiation

Antrodia camphorate
extract

Antrodia camphorata fructification
extract is used for the purposes for
improving side effects of
chemotherapy

By
R BR1PBRR/AE] (Taiwan)

¢ Enlarged muscle mass
» Suppressed muscle protein synthesis

Citrus depressa

Muscle atrophy inhibitor

MORINAGA MILK
INDUSTRY (Japan)

o Increased muscle mass
* Induced muscle protein synthesis

Cistanche tubulosa extract,
Isoacteoside

Uses of cistanche tubulosa extract
and isoacteoside in protecting muscle

Sinphar Tian-li Pharmaceutical

Co. (China)

¢ Decreased inflammatory factors in
skeletal muscle

e Activated muscle differentiation

¢ Enhanced mitochondria function

Quercetin glycooside

Muscle atrophy inhibitor containing
quercetin glycoside

Suntory Holdings Limited
(Japan)

o Inhibited muscle protein synthesis

Grape seed extract,
Withania extract,
Ornithine a-ketoglutarate

Combination of active ingredients,
compositions comprising it and their
use in the treatment of sarcopenia

Apharm S.r.I. (Italy)

 Decreased muscle loss

Whey protein

Whey protein micelles against
muscle atrophy and sarcopenia

Nestec S.A. (Switzerland)

¢ Induced muscle protein synthesis
e Inhibited muscle loss

2 o & A7E 8% WG @+ Atk AF AL agel

B9 AL ol g% AFo| thrkrel vk, vlFe] -

Ayl Sl hE Armysie AAEe BE  wud g 9L ohid dv, 2R, AREE 5
A gusAolm, ool mE HAY THaFe WY L AE fo YRS ol gl FF AFL A5 Ack.
Z7ke old] WF AZe AAAL a7, 2phEL  EE, 2hF AN 5d0) de A=l BE 58 59
dudel B U $ENE, 9% 37h 5 U9 82 & F7beke FAA AHA R @ A7 obF m)y
of ol WASEE, HAA AARALS B A=A F stk Fuish viaye o) vFLS vIRG T A L
Zo] Wasith ol AENUY ARE BEOHES Fx QAL vimd ge A7 AR oFX Ak AN
g 5 Qovh Al e 2uaF AN AFAR B AEY At T2 olEe 2 gAY Solw F5y)
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