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ABSTRACT

Ginger (Zingiber officinale) has long been consumed worldwide for its nutritional and medicinal benefits. Rich in diverse
bioactive compounds, including gingerols, shogaols, and zingerone, ginger contributes to characteristic flavor and aroma as
well as to a broad spectrum of biological activities. Traditionally, it has been used to manage gastrointestinal, metabolic,
respiratory, musculoskeletal, and reproductive disorders. Contemporary pharmacological studies further show anti-apoptotic,
anti-inflammatory, immunomodulatory, anti-tumor, anti-hyperglycemic, and anti-hyperlipidemic effects. The multifunctional
properties of ginger have led to it being increasingly recognized as a sustainable and versatile resource with applications
spanning the food, pharmaceutical, and cosmetic industries. In dermatological and cosmetic contexts, accumulating evidence
suggests that ginger and its constituents promote skin and hair health, underscoring their potential as functional ingredients
in nutricosmetic formulations. Future research should focus on clarifying the molecular mechanisms, validating efficacy
through well-designed clinical trials, and establishing standardized approaches for product development and safety assessment.
This paper reviews the current knowledge and highlights the prospects of ginger as a safe and effective material for
nutricosmetic innovation.
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Fig. 1. Chemical structures of 6-, 8- and 10-gingerols. Gingerols are classified as 6-,8- and 10-gingerols according to the
length of their unbranched alkyl side chain. 6-Gingerol is the major compound in the rhizome responsible for its pungency,
while other gingerols, such as 8- and 10-gingerol, are present at relatively lower concentrations.
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Fig. 2. Conversion of 6-gingerol into 6-shogaol in ginger (Zingiber officinale). The schematic represents the conversion
of 6-gingerol into 6-shogaol. Upon heating or drying, 6-gingerol, the major constituent of ginger (Zingiber officinale), is

converted through dehydration into 6-shogaol.
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7ol g ode e 95 Frdn AyEd s Ad 4. 4 718t o|@ X A7t ShAet e MY
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o] A& FH38ta, AlE F7] FAE &stsiH, AlEZ APE A RN o AEEA DA E S Ho x|k o] A3] o 1 3}

(apoptosis)= Ao =M R o] FH A FEF= 7l ARS Adt). AA7R L] A= AE (i vitro) B
FITHLi T 5 2024). Putra EDL 5(2018) A 7H(white =5 2d(in vivo) BA9] 71 %2R 30| kg T7} w

gingen)?h 447 (red ginger) FE ] W 9 BYS I ov), o4 Ag NP B 5 % e B 2A
@ AT, FER BE TR R R ARS 205 22e SEA) @9y 4% 94 A7) FeEgon,
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Qom, ol el P - P} sEE 28 L BE xR Fust AddHelm AT A} ol dolaks el
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A7 frel Aelgd slgbEol wingless-related  intergration T3l 2280 AR 24 g T A23d = 29
site(Wnt)/B-catenin 73 25 #A13}5}a1, g2 A1747](anagen z79] 2Jo| = Qs A} Zlg] AT Bl 7}sAd o] wro
phase)S AGAIA B o Bl B A Sl 7|4 ¢ n), ggEde] wEslel 4w Aol 1:1]:5;26& HNE =
U5s Akt mebd, A7 32 9 O fEAe 2 23 AR A AE o|9} 3|, Ao Fo A AHEQ
37 e 9% 71578 3 2 nutricosmetic ¥ &2 A] gingerol, shogaol & zingerone 7+e] & 2-&-3} AlHA] 717
£E 8 7FedS Ao o] F3| A ol, B AP AL 9 ARz 9D

AAS A7 Aesic PF ATNAE T ge W2

Table 1. Summary of cosmeceutical effects and mechanisms of bioactive compounds from ginger

Cosmeceutical Bioactive compounds

. Mechanism Reference
effects of ginger
Reduces metal ions Tohma H et al (2017)
Free radical scavenging activity Yousfi F et al (2021)

Ginger extract
Enhanced GSH, SOD, and CAT activities, mitigating oxidative

Antioxidant damage Sief M et al (2021)
Elevated GSH and CAT, and reduced MDA and SOD levels. Keivanpour H et al (2024)

6-Gingerol Downregulates inducible nitric oxide synthase (iNOS) ex- Guo XX et al (2022);
pression in LPS-stimulated in mice Ippoushi K et al (2003)

Inhibited tyrosinase activity and melanogenesis-related protein

Essential oil Wang LX et al (2018)

expression
Brightening 6-Gingerol Protected melanocytes from H,O, -induced oxidative stress and Yao C et al (2012);
effect g inhibited melanin synthesis Huang HC et al (2014)
6-Shogaol Inhjt')ited MITF expression, tyrosinase activity, and melanin syn- Yang L et al (2020)
thesis
. Inhibited fibroblast-derived elastase and prevented elasticity loss
Ginger extract in UVB-iradiated mouse and rat skin Tsukahara K et al (2006)
Anti-wrinkle Increased COL1al expression and decreased MMP1 expression
& Elasticity 6-Shogaol in UVA-irradiated human dermal fibroblasts (HDFs) Han HS et al (2018)
oil Reduced signs of skin aging in individuals after 4 weeks of Leelapornpisid P et al (2015)

body cream application

Essential oil Promoted follicular cell proliferation and ameliorated apoptosis
Hair growth and cell cycle arrest, thereby supporting hair growth

effect

Li T et al (2024)

Promoted hair growth, in creasing hair length and mass, and ac-

Ginger extract . . .
celerating anagen induction

Putra EDL et al (2018)
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