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Anti-inflammatory study of Kaffir lime peel extract for development of topical

applications in inflammation
Abstract

Kaffir lime (Citrus hystrix D.C.) is the medicinal plant that has been traditionally used as
ingredient in food, cosmetic products and traditional recipes. Previous researches reported that
extract of kaffir lime peel showed anti-inflammatory and anti-microbial activities. They inspired
the products containing kaffir lime extract widely distributed in the market. There were reports
indicated that kaffir lime peel extract contained many terpenoids and coumarin compounds that
influenced kaffir lime extract possessing bioactivity mentioned previously particularly
furanocoumarin in kaffir lime, they are oxypeucedanin and bergamottin that have been reported
as anti-inflammatory agent. However, no report has fully presented the correlation between
furanocoumarin in kaffir lime and bioactivity associating with anti-inflammatory activity. Current
study aimed to determine the content of furanocoumarin in kaffir lime peel extract performed
by different solvents including essential oil prepared by distillation process, their bioactivity
involving inflammation process such as inhibition of cyclooxygenase (COX) and lipoxygenase

enzymes and antioxidant activity also were concerned.

The result revealed that ethanolic extracts presented the highest content of
furanocoumarin. One milligram of 50% ethanol extract had 150.77 + 15.63 pg and 150.56 + 14.77
pg of oxypeucedanin and bergamottin respectively while oxypeucedanin was not presented in
essential oil. Only 4.13 + 1.32 pg of bergamottin was found in 1 mg essential oil. In case of
cytotoxic study examined in keratinocyte cells, 1.95 — 1000.00 pg/mL of 50% ethanol extract did
not show cytotoxic effect on keratinocyte cells while essential oil presented cytotoxic effect when
the concentration was more than 50 pg/mL. Bioactivity screening showed that 95% ethanol
extract presented the highest antioxidant activity determined by using DPPH and ABTS assays; the
IC50 were 1.80 + 0.02 mg/mL and 0.27 + 0.01 mg/mL respectively. The comparison of COX
inhibition activity indicated that 50% ethanol extract showed the higher inhibition activity than
that essential oil when their concentrations were even. On the other hands, essential oil
presented higher LOX inhibition than that 50% ethanol extract when their concentrations were
even. Skin absorption were examined by using artificial skin membrane. The result revealed that
less than 10% of both oxypeucedanin and bergamottin permeated through the membrane.
However, bergamottin permeated through the membrane more than that oxypeucedanin 2 times.

It was due to the difference of their partition coefficients. According to this result, the ethanolic



extracts contain high content of furanocoumarin, the bioactivities associating with anti-
inflammation are also presented. However, photosensitizer property of furanocoumarin has to be
concerned if the topical application for pain and inflammatory treatments containing ethanolic
extracts will be developed. In addition, essential oil performed from kaffir lime peel is so
interesting for developing as raw material of pain and inflammation treatment applications.
Although it has less anti-inflammatory activity than that ethanolic extract, it also contains less

content of furanocoumarin.
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