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SUMMARY

영 요약( )

Laver is one of the most consumed edible seaweed which belongs to the red algae in

Porphyra genus. It is mostly cultivated in Korea, Japan and China. It is recognized as

a health food since it may contain essential amino acids and minerals that have

various bio-active function. We collected the most popular consumed laver from the

three different countries of Korea, Japan and China. The water or ethanol extracts

from laver were evaluated the food components such as amino acid, mineral, trace

metals and color. The amount of amino acids, mineral and trace metals in the laver

was different between the origins and extraction solvent. Korean laver contained high

amount of taurine, alanine and glutamic acid with 979 mg, 936.28 mg and 843.35 mg

in 100 g dry weight of laver, respectively. Japanese laver determined high amount of

taurine and less amount of asparagine compared to Korean origin. GABA was

detected from Korean laver but not detected from China and Japan origin. The

mineral content of laver was expressed as dry weight. The mean macro mineral

content per 100 g of dried Korean laver was (in descending order): K(28,020 ppm),

P(8,201 ppm), Na (4,203 ppm), Mg (4,203 ppm) and Ca (1,514 ppm). There was

clear regional variation in the amino acid, mineral and trace metal contents of laver.

Significant differences were found in phenolic compound contents among differently

processed laver, ranging from 10.81 to 32.14 mg gallic acid equivalent/g extract

depending on the extraction solvent and temperature. The laver contained very little

amount of flavonoids (1.75 mg and 0.98 mg catechin equivalent/g extracts). The

DPPH and ABTS radical scavenging activity of dried, roasted and seasoned laver

products increased in a concentration-dependent manner (100~1,000 mg/mL). Water

extract at both 37°C and 100°C showed low DPPH radical scavenging activity than

70% ethanol extract at 37°C. The highest DPPH scavenging capacity was observed in

the 70% ethanol extract of dried, roasted and seasoned laver at 37°C. The inhibition

% of ABTS radical scavenging activities of dried, roasted and seasoned laver in water

extract (extraction at 37°C) at 1,000 mg/mL was 26.51%, 19.66%, and 16.58%,

respectively. We obtained an inhibitory effect of laver extract on cancer cell

proliferation, adhesion, invasion, migration and metastasis in SK-Hep1 human



hepatoma cells. Korean laver extract inhibited the expression of matrix

metalloproteinase (MMP)-2 and MMP-9 and increased mRNA levels of tissue

inhibitors of matrix metalloproteinase (TIMPs) 1 and 2. The overall results support

that both laver contain bioactive compounds such as polyphenol and flavonoids and

they may play a positive role in our health.

In this study, the effects of the extract of Korean laver (Porphyra tenera) harvested

in Wan-do island on various biological functions such as immunomodulating and

anti-cancer activity, anti-inflammatory activity, and anti-diabetic activity were

investigated. And its biological activity was in part compared with that of Japanese

and Chinese laver. The results obtained are as in the following.

- All extracts of lavers did not show any cytotoxicity to murine splenocytes for up

to the dose of 500 g/mL. The extract of Korean laver showed strongly inducedμ

IL-6 from T lymphocytes at the dose of more than 100 g/mL. In addition, Tμ

lymphocytes isolated from the mice that had given Korean laver extract also secreted

IL-6.

- In an inflammation model in which Raw 264.7 macrophages were stimulated by

LPS (1 ug/ml), pre-treatment of Korean laver showed higher activity to inhibit

inflammatory mediators (NO, TNF-a) compared with Japanese and Chinese lavers.

- In analysis of intracellular mechanisms related to anti-inflammatory activity of

Korean laver, it was demonstrated that Korean laver extract strongly inhibited the

activation of MAPK and NF-kB during LPS-induced inflammation in Raw 264.7 cells.

Furthermore, oral administration of Korean laver extract (3 and 5 mg/mouse)

markedly inhibited the level of inflammatory cytokines (TNF-a, IL-1b, and IL-6) in

sera of the mice injected with LPS (20 mg/kg).

- Oral administration of Korean laver extract did not elicit anti-diabetic activity to

decrease the level of blood glucose in alloxan-induced diabetic mice.

- In an experimental lung metastasis model in mice, oral administration of Korean

laver extract showed no significant inhibition of lung metastasis produced by

B16-BL6 melanoma cells although this laver induced a partial reduction of lung

metastasis.

- Collectively, Korean laver extract has the anti-inflammatory activity to inhibit

LPS-induced iflammation in Raw 264.7 macrophages. However further study is

needed to elucidate its anti-diabetic and anti-cancer activity.
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제 장 연구개발 과제의 개요1
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- 국제식품규격위원회 는 식품에 관한 국제기준을 개발하여 소비자의 건강을(CODEX) 보호하고 공정

한 식품교역을 실현하는 것을 목적으로 설립된 정부간기구로서 현재 전 세계 국이 회원184

국으로 참여 중임.

우리나라 전통식품의 등록 현황 김치 고추장 된장 인삼- CODEX : (‘01), (’09), (‘09), (’09)
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마른김 수출실적 백만 불 백만 불: (07.6) 20.6 (09.6) 23.6 ( 14.6%)※ → ↑

조미김 수출실적 백만 불 백만 불: (07.6) 37.6 (09.6) 56.7 ( 50.8%)※ 　 → ↑
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제 장 연구개발의 목표 및 범위2

제 세부과제 김 추출물의 유효성분 분석법 개발 및1 : in vitro 항산화 및 항암활성 기전 연구
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제 협동과제 김 추출물 급여를 통한 면역조절 항암 및 항당뇨 활성에 관한 및 작용기전연구1 : ,
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제 장 연구개발 수행 내용 및 결과3

제 세부과제 김 추출물의 유효성분 분석법 개발 및1 : in vitro 항산화 및 항암활성 기전 연구
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한국산 재래김 한국산 김밥용 김 한국산 조미김 광천산 한국산 조미김 완도산S1 : , S2 : , S3 : ( ), S4 : ( ),

일본산 김 중국산 김S5 : , S6 :
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