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실험목적 (Objectives)

This study evaluated the lipophilic composition such as fatty acids, tocopherols,

phytosterols, and policosanols in perilla grains and analyzed the relationship between

their contents. Metabolomics allows for sample classification of diverse biological

status, origin, or quality using chemometrics such as principal components analysis

(PCA) and partial least square-discriminate analysis (PLS-DA). Thus, we applied

PCA and PLS-DA to examine and compare the quality of perilla cultivars. Our

study’s findings could provide perilla breeders, and eventually commercial perilla

growers, new opportunities to promote the production of perilla with enhanced levels

of bioactive compounds.

재료 및 방법 (Materials and Methods)

◦ Materials

Seven cultivars of perilla (Baekkwang, Daesil, Daeyeup, Hwahong, Ipdlkkae1,

Okdong, and Saeyeopcil) were used in this study. All perilla grains were harvested at

the Bioherb Research Institute, Kangwon National University, Republic of Korea in

2010. The perilla grains were kept at –80°C before extraction.

◦ Extraction and analysis of lipophilic compounds.

Phytosterols and tocopherols were released from the powdered perilla samples (0.05

g) by adding 3 mL of ethanol containing 0.1% ascorbic acid (w/v) and 0.05 mL of 5α

-cholestane (10 µg/mL) as the internal standard (IS), mixed by vortexing for 20s, and

placed in a water bath at 85°C for 5 min. After removal from the water bath, 120 µL

of potassium hydroxide (80%, w/v) was added, samples were immediately placed on

ice, and deionized water (1.5 mL) was added. Hexane (1.5 mL) was then added to

each sample and vortexed for 20s, followed by centrifugation (1200×g, 5 min).
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The hexane fraction was dried in a centrifugal concentrator (CVE-2000;Eyela, Tokyo,

Japan). For derivatization, 30 µL of MSTFA with 30 µL of pyridine was added and

incubated at 60°C for 30 min at a mixing frequency of 1200 rpm using a thermomixer

comfort. GC-TOFMS was performed using a gas chromatograph (7890A; Agilent,

Atlanta, GA, USA) coupled to a Pegasus HT TOF mass spectrometer (LECO, St.

Joseph, MI, USA). Extraction of policosanols was the same as described above,

except for using β-cholestanol (2.00 μg)as the IS. The individual fatty acid content

was determined after lipid extraction and saponification with 0.5 M of sodium

hydroxide in methanol. Pentadecanoic acid was used as the IS.

실험결과 (Results)

This study demonstrates the diversity of lipophilic compounds in perilla seeds and

identifies correlations between their contents. PCA and PLS-DA were performed to

identify differences between the perilla cultivars. Metabolic loading in component 1

and component 2, and Pearson’s correlation analysis, suggested correlations between

the phytochemicals involved in common or closely related pathways. Furthermore,

perilla cultivars that had high tocopherol and linolenic acid levels also contained high

phytosterol levels excluding policosanol. The potential of metabolite profiling combined

with chemometrics as a powerful tool for assessing food quality is demonstrated

through this study.

* 시험성적

Figure 1. Scores plots of principal components 1 and 2 of the PLS-DA results

obtained from lipophilic compound data on seven perilla cultivars.




