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ABSTRACT

Natural product-derived ingredients have gained increasing attention for their potential skin-whitening effects. Melanin
production, which is primarily regulated by exposure to ultraviolet radiation (UV) and the signaling pathways involving the
alpha-melanocyte stimulating hormone (a-MSH), tyrosinase, tyrosinase-related protein (TRP)-1, TRP-2, and microphthalmia-
associated transcription factor (MITF), plays a significant role in hyperpigmentation and skin aging. Recent studies have
highlighted that various food-derived materials, such as Diospyros kakicore, thinned immature Mangifera indica L., Phaseolus
vulgaris L. peel, Rumex axetosella, Sonchus oleraceus, and Euphorbia jolkini, can inhibit tyrosinase activity and downregulate
melanin-related gene expression in B16F10 cells. Many of these ingredients are food by-products, offering sustainable and
potentially valuable applications within the inner beauty industry. Their efficacy via both topical and oral routes further
emphasizes their potential as functional ingredients for whitening and skin health improvement. Future research should focus
on understanding their multi-targeted mechanisms, validating their safety, enhancing their bioavailability, and gaining
international regulatory approval. This review presents a comprehensive overview of promising natural whitening agents and
advocates for their use in developing effective, safe, and eco-friendly skin health products.

Key words: whitening, food ingredient, natural product, melanin, inner beauty

N = dE vt AlFEol Al 24153 ithKwak HS &
7% AL, 2 5o HAE fael 4
Sebrlee) Wlow Agel Jlusel AYARA, 1 )ad BAEe 99 2 P A5 5ol DA 93
5& AT frAlelA volbrt ghel A 3 o] flom, o5 AT AFHE Sl sl S5
doz A ok A AREle] FAR (el g B Ak HRE M E FFE] 715AE YeItE A
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o] Rojglon, iy, Al 417 9 g;} Y FEREE 2
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Fig. 1. Schematic representation of the human skin
structure. The illustration depicts the three principal layers of
human skin: the epidermis, dermis and subcutaneous fat layer.
The epidermis consists of stratified epithelial cells that provide
the primary barrier function. The dermis, composed primarily
of collagen and elastin fibers, contains blood vessels, nerve
endings, and connective tissues that support skin elasticity and
function. The subcutaneous fat layer, composed of adipocytes,
serves as insulation and energy storage, contributing to
structural cushioning and thermoregulation.
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QI1Zte] mutyl mFo] M-S AX = 49l melanine
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242 T - o - uE - g oAl o} ArEiREast
ot giete] T/ 5 bRl S4E 5= A= A 57171ty  MITF+=  tyrosinase, tyrosinase-related protein

oz Z deiA JtHAmaro-Ortiz A 5 2014). AJA
(ultraviolet; UV)2 3ol wa} UVA, UVB 18] UVC Al
7 FRE s T Utk UVAE 1 9ge 7R o=
7] A7 A Fste] ) wslke] Rlo g zhgair,
UVBE oUA7} 71 & B o2 g]7e] 29 et 339714
FES PA w3f FNt g 9IRS 2 et
melanin gl AH A o2 3™, deoxyribonucleic acid
(DNA)Oﬂ LA A dod|= I AxE U g4 AALE
st Astd ~EY g fdditt uvee 7 # Tt
s THRIA, iR AT 71 @& sl FE
izl GFARI oAM= 3] Fo S AL mXA] &
EthLee HG 5 2017).

2) Melanin &4 =2

Melanin®] A§/d-2 @ali=FoA g-melanocyte stimulating
hormone(MSH), tyrosinase % tyrosine 5 UAFER <15 A4
Ht}. Melanin 34 A S8 9ES b 32820 a
-MSHE ¥&}5A2] S04 #8]%™, melanocyteol| A &&
1= 284191 melanocortin 1 receptor9} A3Het 2 adenylyl
cyclase s E/d3}3ich. ofel] A2 Ul9] cAMP 455 SZA|A
protein kinase AE EAdslsled AME Ul cAMP response
element binding protein(CREBp)e] &3l f=3tu
microphthalmia-associated transcription factor(MITF)2] &S

(TRP)-1, TRP-2 A} 28-S 713l 4 e-S 31 melanin A}
A oA F83 A4S d(Bentley NJ 5 1994; Kim DS
% 2011). Tyrosinase= YA Z tyrosines L-3,4-dihydroxy
phenylalaning(DOPA) 2.2, DOPAE DOPA quinone 22 4Fs}A]|
71, TRP-1-2 5,6-dihydroxyindole-2-carboxylic acid(DHICA)Z-
indol-5,6-quinone-carboxylic acid® AF&}A]7 tyrosinase 2435
23 (Fig. 2). TRP-2= DOPA chrome= DHICAZ 78k}
o] H-& A€l eumelanin /gl #{3HH, pheomelaninS
2 cysteine?} A%Fsle] DOPA quinone =4 25-E] AAHTH
(Moon NR 5 2013; Ko ES 5 2015). AAEASIA
tyrosinase, TRP-1 12|31 TRP-29} MITFS] &S A&lsl=
AR 9T v o] Ao} sdel] glof fr-8sHAl AR

T 9)tCurto EV S 1999).

&2 kojic acid, azelaicn acid, hydroquinone ~12] 3L ascorbic
acid®} 72& 3SR 59 2L melanin 84 AsiA|Eo] A
S¥0] $okKim DM 5 2020), 2% AAloIA Felgol
e 27], 9] x5O Fahgo] WA kA
A= ARg-TFo] Alghe]o] vl¥] g3l7} Hojuha QIAo] -
Z2hgo]l A2 HA fefe] njd Ao BgF A7F A7
s 2331 Yti(Yoon JH 5 2020).

2. MEZ 2 fEetAo BAIE ojH T[Sd EE
A A Fo] FE A (MFDS) = 2177154 F FokellA

Tyrosine L-DOPA Dopaquinone
DHI Dopachrome Leucodopachrome Cysteinyldopas
Indole-5,6-quinone DEICA || TOADISS,b-auimtings Benzothiazinylalanine
carboxylic acid

Eumelanins

Pheomelanins

Fig. 2. Schematic representation of the melanin biosynthesis pathway. Melanin production begins with the hydroxylation
of L-tyrosine to L-DOPA, followed by oxidation to dopaquinone, both catalyzed by tyrosinase. Dopaquinone undergoes
divergent downstream reactions to form two major types of melanin: eumelanin and pheomelanin. In the eumelanin pathway,
dopaquinone is further processed via dopachrome to 5,6-dihydroxyindole-2-carboxylic acid (DHICA) and 5,6-dihydroxyindole
(DHI), catalyzed by tyrosinase-related proteins TRP-2 (dopachrome tautomerase) and TRP-1 (DHICA oxidase), respectively.
In contrast, pheomelanin synthesis proceeds via conjugation of dopaquinone with cysteine or glutathione to form

cysteinyldopa intermediates.
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ether), T84 HAXFZE, olxmdl ZFFIAlo]=(ascorbyl
glucoside), PF1v|Fol2~F ¥ 2| o] E(magnesium ascorbyl
o]o}xlolnto] =(niacinamide), LI-RIALEE
g Eglo] Azl g|o| E

phosphate),
(alpha-bisabolol) ~12]3L

o}~xHl

(ascobyl tetraisopalmitate)7} E3FHT} 2]k o] YR
o 7% wdo] SelE A 9 Aol o8 FES A7)
ngom, A% A1E FEE 25 ZSO /14 8
FoZ Furs 4 gt} o|E 979 7|13 L Table 1

3} ZHMinistry of Food and Drug
UEFE57 458 584 23582 tyrosmase«] g
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Table 1. Standard ingredient content list approved by the
ministry of food and drug safety (MFDS)

Ingredient name Standard concentration

Broussonetia kazinoki root extract 2%
Arbutin 2~5%
Ethyl ascorbyl ether 1~2%
Glycyrrhiza glabra root extract 0.05%
Ascorbyl glucoside 2%
Magnesium ascorbyl phosphate 3%
Niacinamide 2~5%
Alpha-bisabolol 0.5%

Ascobyl tetraisopalmitate 2%
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F29 tyrosinase S A 5HE W] FZE o] o}, A&
o= melanin 3 7204 tyrosinase S A| <] &k u}TE__ A=
Z E3] melanin AL AA= A7} o] o] FojA 1
Je Aol

ZK(Diospyros kaki)& = 50]—’\] ofol| A A=, el
FheE o=, Helo] dhgEo] rhKim JH 5 2005). 7l
=0l e vt Zeus %‘ B2 g0l 9l T
o Aol &gt A77F APHAeH, HTol=
Aell 2Hg gk ghde] g ® Q43 vkCho YI &
2011). el et AF2E 7L A 3, ksl &
=, AHT T Aol ATE] slen, & =1
2} e o mw A7t A A rhXue YL
Hwang JY & 2012). 7+ 41A]<] n]9) 53915 &<l
A2 ol FE52] WA tyrosinase Aol 295 SH T
A3 s oEHOR tyrosinase Ad 2ol T7HF A
Flstint. 22la Al oA e] md) 35 ol 7] 95t
o] BI6F10 Al 5 AH&-sto] Al AE&3 A E W melanin
A gA 2aE S 2, AEEH0] YEUA] @
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7+ AR oeke FEE9] A 2]7} MITF, tyrosinase, TRP-1,
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BE2A9 A" e AAbeTh

Lol F(Phaseolus vulgaris L)< 73dF &
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£ QIA}l MITF, TRP-13} tyrosinase] t|x|& &S 22l
sttt dut 55 x2lo| 28] MITF, TRP-13} tyrosinase
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= g B9 mH AlFol g2 A thWang B 5
2022). & =wollA OE Zh oEHa A, sRkelF, AA
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Table 2. Summary of melanin inhibition mechanisms of natural product-derived food ingredients

Natural product-derived food ingredients

Melanin inhibition mechanism

Diospyros kaki core (Byun EB et al., 2019)
Artemisia littoricola (Yang JH et al., 2023)

Rumex axetosella, Sonchus oleraceus, Euphoibia jolkini (Kim MJ et al., 2017)

Thinned immature Mangifera indica L. (Ku HB et al., 2023)
Phaseolus vulgaris L. peel (Nam HW et al., 2024)
Aerial part of Pueraria lobata (Kim DE et al., 2016)

Tyrosinase inhibition
Tyrosinase inhibition
Tyrosinase inhibition
Tyrosinase inhibition
Tyrosinase inhibition

Inhibition of MITF expression
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