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ABSTRACT

Citrus peel (Citrus unshiu Marcov.), a byproduct of citrus processing, is often discarded. This study aimed to assess the
physiological benefits of citrus peel. The dose-dependent antioxidant activity of water extract of citrus peel (CPE) was
evaluated by assessing the 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity at concentrations of 10, 50, 100,
250, 500 and 1,000 pg/mL. Further, a cytotoxicity assay was conducted to identify the appropriate non-toxic concentration for
assessing the anti-obesity properties of CPE in 3T3-L1 preadipocytes. Its impact on lipid accumulation during the differen-
tiation of preadipocytes into adipocytes (adipogenesis) was also evaluated. CPE inhibited 3T3-L1 adipocyte differentiation by
32.03% at a concentration of 400 pg/mL when compared with the control group. Therefore, this study revealed the potential
antioxidant and anti-obesity properties of CPE. Furthermore, it underscored the importance of utilizing discarded citrus peels,

thus contributing to reducing environmental pollution.
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Fig. 1. Scheme of 3T3-L1 differentiation and CPE treatment.
DM: differentiation medium consist of 10% FBS-DMEM, 0.5 mM IBMX, 5.2 uM dexamethasone and 167 nM insulin, Post-DM:
post-differentiation medium consist of 10% FBS-DMEM and 167 nM insulin, CPE: citrus peel extract.
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Fig. 2. The DPPH radical scavenging activity of CPE.

Corresponding letters indicate significant differences among tested CPE based on ANOVA with Duncan’s multiple range test (p<0.05).

Ascorbic acid was used as a positive control in this assay.
CPE: citrus peel extract.
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Fig. 3. Effects of CPE treatment on 3T3-L1 viability.

The 3T3-L1 preadipocytes were incubated with 10% BCS-DMEM containing citrus peel extracts for 24 hr to measure cell viability. The
3T3-L1 preadipocytes were quantified using microplate reader at 450 nm. Corresponding letters indicate significant differences by

ok

Student’s #test ( p<0.001).
Control: 3T3-L1 preadipocytes, CPE: citrus peel extract.
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Fig. 4. Inhibitory effects of CPE on 3T3-L1 adipogenesis.

The levels of lipid accumulation of 3T3-L1 cells was evaluated by Oil Red O staining, and it was quantified using microplate reader
at 510 nm. Corresponding letters indicate significant differences by Student’s r-test (™ p<0.05).

Control: mature 3T3-L1 adipocytes, CPE: citrus peel extract.
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Fig. 5. Effects of CPE treatment on the lipid accumula-
tion of 3T3-L1 adipocytes.
The 3T3-L1 preadipocytes were treated with 50, 100, 200 and
400 pg/mL of CPE from day —2 to day 7. Inhibitory effects of
CPE treatment on the differentiation (A) number and size of lipid
droplets (B) in ORO-stained 3T3-L1 cells were observed using
scanner at day 7.
Pre: 3T3-L1 preadipocytes, Adi: mature 3T3-L1 adipocytes, CPE:
citrus peel extract.
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