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Abstract

Fptral

This study was conducted to screen in vitro angiotensin converting enzyme (ACE) inhibitory activities of
methanol (MeOH) and aqueous extracts which were prepared by four different extractions —80% methanol
extracts (ME) at 20°C and 70°C, respectively and aqueous extracts (AE) at both temperatures with the residue
of the MEs—of ten marine green algae and nineteen brown algae collected along Jeju coast of Korea. Most
marine brown algae extracts showed higher capacities than those of marine green algae in ACE inhibitory
activity. Particularly, 70°C MeOH extract (7OME) of Hizikia fusiforme showed the strongest inhibition activity
(about 87%) among all the extracts. Also, 70 MEs of Enteromorpha linza, Ishige sinicola, Laminaria ochotensis,

Petrospongium rugosum, Sagrassum horneri,

Undaria pinnatifida and 20°C MeOH extracts (20ME) of

Myagropsis myagroides, Petrospongium rugosum, 20°C aqueous extracts (20AE) of Codium contractum,
Enteromorpha compressa, and 70°C aqueous extracts (70AE) of Ecklonia cava, Petrospongium rugosum
showed moderate ACE inhibitory activities more than 50% and the other extracts exhibited weak activities.
On the other hand, E. cava had the best ACE inhibitory activity among 70AEs. This indicates that 70AE of
E. cava contains potential anti-ACE macromolecular. We tried to proteolytic digest 70AE of E. cava to induce
production of anti- ACE peptides from E. cava 7T0AE. The enzymes used are five proteases including Kojizyme,
Flavourzyme, Neutrase, Alcalase, and Protamex, which are food grade-commercial enzymes from Novo Co.
Flavourzyme-digest of E. cava 7T0AE showed the highest inhibitory activity about 90%. And the five different
enzymatic digests of the E. cava 70AE ranged from 2.33 to 3.56 ng/mL, respectively in ICso values of anti- ACE

activity.
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Fig. 1. Extraction scheme of methanol and aqueous extracts
at 20°C and 70°C, respectively.
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Table 1. ACE inhibitory activities (%) of green and brown algal extract compounds (tested concentration: 200 ng/mL)

Scientific names 20ME" 70ME” 20AE” 70AE"
Green algae
Monostroma nitidum 16.02£0.04 47.79%+0.02 39.43£0.02 29.90%0.02
Enteromorpha compressa 30.40£0.02 18.87£0.05 52.98£0.00 49.80+£0.00
Enteromorpha intestinalis 16.19+0.04 29.90%0.06 25.38£0.02 33.75%0.03
Enteromorpha linza 31.91£0.02 52.48%0.00 38.26£0.00 7.83+0.00
Enteromorpha sp. 31.74£0.02 20.5410.06 29.06+0.05 19.70£0.07
Ulva conglobata 13.51%£0.00 25.38+0.00 34.08%£0.03 29.90+0.02
Ulva pertusa 19.20£0.00 23.88£0.00 24.38+£0.00 29.90£0.00
Chaetomorpha linum 32.41%£0.03 38.09£0.01 40.27%+0.03 20.54%0.01
Codium fragile 16.86+0.05 29.90£0.09 5.72%0.01 3.37x0.00
Codium contractum 22.54%10.02 25.38£0.01 34.08£0.10 29.90£0.12
Brown algae

Ishige okamurai 30.40%=0.03 3.81£0.01 21.87£0.03 21.37£0.00
Ishige sinicola 37.09+£0.02 64.68+£0.02 7.32+£0.02 32.58+0.04
Leathesia difformis 28.23%10.09 11.24£0.16 32.07+0.04 37.59%0.03
Petrospongium rugosum 51.81£0.08 75.22%+0.01 48.96£0.01 51.30%£0.02
Endarachne binghamiae 32.58+0.01 15.18%+0.03 45.12£0.04 22.37+0.02
Scytosiphon lomentaria 38.60+£0.02 11.30%£0.05 4.55£0.07 31.21£0.02
Myelophycus simplex 32.58£0.01 24.5910.04 3.65%+0.07 48.63£0.03
Undaria pinnatifida 30.80£0.00 64.6810.02 23.211£0.02 33.7510.01
Ecklonia cava 47.12%£0.03 28.2310.08 44.95%0.03 62.5110.00
Laminaria ochotensis 19.70+0.02 73.55%+0.05 46.29%=0.01 16.19£0.01
Myagropsis myagroides 63.62+0.02 26.0510.03 14.35+0.03 29.90+£0.00
Padina arborescens 3.81£0.02 31.91+0.02 24.55£0.00 38.090.01
Hizikia fusiforme 25.38£0.03 86.5910.05 42.11£0.03 21.87£0.05
Sargassum coreanum 7.321+0.05 21.20%0.00 14.18+0.05 32.58*0.00
Sargassum fulvellum 16.8610.02 12.34£0.01 8.50%0.01 29.23%+0.00
Sargassum horneri 17.69£0.00 70.70+0.01 38.43£0.03 33.91+0.02
Sargassum piluliferum 22.880.01 7.99+0.00 36.59%0.03 32.74%0.03
Sargassum siliquastrum 28.73%0.01 28.06%+0.06 31.57=0.03 15.35£0.01
Sargassum thunbergii 32.24%+0.03 20.54*0.06 0.30+0.04 20.70£0.02

The value represents means two different experiments.

Y20ME: methanolic extract at 20°C. “70ME: methanolic extract at 70°C.
M0AE: aqueous extract at 20°C. PT0AE: aqueous extract at 70°C.
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Fig. 2. ACE inhibition activities of 70°C MeOH extracts from (A) Sargassum horneri, (B) Undaria pinnatifida, (C)
Petrospongium rugosum, (D) Ishige sinicola, (E) Hizikia fusiforme, (F) Laminaria ochotensis.
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the five proteases.

A: Flavourzyme, B: Neutrase C: Alcalase, D: Protamex, E: Kojizyme. Sample concentration 200 pg/mL.
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