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Influence of Essential Oil in ‘Shiranuhi’ Immature Fruit on
Antioxidant and Antimicrobial Activities
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ABSTRACT : This study was designed to analyze the chemical composition of essential oil in ‘Shiranuhi’ immature fruit
and to test their biological activities. ‘Shiranuhi’ immature essential oils (SIEO) were obtained by steam distillation from
fruits collected from Jeju Island and were analyzed using gas chromatograph (GC)-flame ionization detectors (FID) and
GC-MS. Fourteen components were identified in the essential oil. Limonene (75.21%) and terpineol (8.68%) were the major
components in SIEO. Since acne vulgaris is the combined result of a bacterial infection and the inflammatory response to
that infection, we examined whether SIEO possessed antibacterial against skin pathogens. As a result, SIEO showed excel-
lent antibacterial activities against drug-susceptible and -resistant Propionibacterium acnes and Staphylococcus epidermidis,
which are acne-causing bacteria. In this study, SIEO was examined on DPPH radical scavenging activities, which showed
moderate antioxidant activity (SCsg, 15.36 pL/mL). In order to determined whether SIEO can be safely applied to human
skin, the cytotoxicity effects of SIEO were determined by colorimetric MTT assays in normal human fibroblasts and kerati-
nocyte HaCaT cells. They exhibited low cytotoxicity at 0.5 pL/mL in both celllines. Based on these results, we suggest the
possibility that essential oil of ‘Shiranuhi’ maybe considered as an antibacterial and antioxidant agent.
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2. GC-MS 244
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Table 1. Chemical composition (%) of ‘Shiranuhi’ immature

essential oils.

Retention Time o Area |dentification (%)
(min) Immature Mature
8.8 Alpha-pinene 0.46
11.0 Sabinene 0.14 1.13
11.6 Beta-myrcene 0.74 1.39

12.6 Alpha-terpinene 0.83
13.0 dl-Limonene 75.21 90.19
13.1 Isocineol 0.41
13.9 Beta-ocimene 0.77 0.20
14.5 Gamma-terpinene 1.16
15.6 Alpha-terpinolene 0.57
16.2 Linalool 0.47 0.53
18.5 Cyclohexanol 0.88
19.7 4-terpineol 5.56 0.13
20.7 Alpha-terpineol 8.68
31.4 Alpha-farnsene 0.24
Total 95.42 94.27

100

Yo)

80

60

DPPH radical scavenging activity(®
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Fig. 1. Free radical-scavenging activity of ‘Shiranuhi’ immature
essential oil evaluated by 1,1-diphenyl-2-picryhydrazyl
(DPPH) assay. Values are means +SD (n = 3). Different
superscript letters show significant differences at p < 0.05

by Duncan’s multiple range test.
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Table 2. Antibacterial activity of ‘Shiranuhi’ immature essential

oil (SIEO).
Drug-resistance Immature fruit
Strai patterns of .
trains skin pathogens Disc paper MIC values
(MIC; pg/mL) (mm) (pL/mL)
S. epidermidis ) .
CCARM 3709 Susceptible 11+£0.25 10£0.13
. . Erythromycin (> 32),
iéﬁ’é’ﬂﬁ;ﬂ’g Clindamycin (> 16), 10£0.53 20+0.76
Chloramphenicol (64)
S. epidermidis .
CCARM 3711 Tetracycline (> 32) 9+0.31 20+047
P acnes .
CCARM 0081 Susceptible 12+£0.42 10£0.21
P acnes . .
CCARM 9009 Clindamycin (64)  11+0.33  10+0.37
P acnes . .
CCARM 9010 Clindamycin (64) ~ 13+£0.14  10£0.11

*Values are means +SD (n = 3).
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Fig. 2. Assessment of SIEO cytotoxicity in HaCaT keratinocyte
(A) and human dermal fibroblast CCD986sk (B). MTT
assay was performed after incubation of human dermal
fibroblast CCD986sk and HaCaT keratinocytes treated
with various concentration of SIEO for 24 h at 37C in a
5% CO, atmosphere. Absorbance was measured at 570 nm
using with a spectrophotometer. Values are expressed as
means+SD (n = 3). *Asterisk indicates a significant
difference compared with control at p < 0.05.
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