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Fig. 1. Schematic diagram to explain enzymatic hydrolysis of seaweed.
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Table 1. Scavenging activities of reactive oxygen species and total phenolic contents of the extracts obtained by the

carbohydratic hydrolyses of the brown seaweeds

. Treated % Inhibition Tatal
Scientific name - . .
enzyme DPPH 02 HO H:02 phenolics
\% 71.49£0.24 -7.1410.23 16.45%£2.25 87.94=£0.04 1,352+0.7
C 72.4610.04 1.431£0.55 16.51%0.06 88.74+0.14 1,350+0.1
Ecklonic cava AMG 70.17£0.24 -12.86£0.49 15.33%£0.18 88.41+0.22 1,341£0.5
T 42.90%0.20 67.14=1.26 16.33£0.36 7297%£0.63 1,162£0.2
U 2866162 1857£0.34 17.87+1.89 69.62+0.87 1,032£0.1
\% 15.98+1.03 2857+0.78 20.06=0.06 3952+541 27301
C 12.77£0.65 17.14£0.43 19.35£2.07 3693*£1.17 230%£0.3
Ishige okamurae AMG 12.40£1.29 2857£0.23 19.35£1.60 40.46*=5.73 226%0.1
T 23.03*0.39 37.14£0.54 25.33%£0.12 18.01£0.83 213+0.1
U -2.60%£0.96 32.86%£0.25 2592+0.12 53.881+0.63 2715102
A% 440212 4429+1.12 29.05+1.72 37.76£0.61 257%0.2
C 11.62+1.03 41.43£1.03 25.3310.24 24.62%0.20 234203
Sargassum fullvelum AMG 334248 41.43£0.48 27572059 28.89%0.23 263%£0.3
T 19.91+0.07 50.00£0.16 23961243 61.14%=0.18 240102
U -12.11%+1.43 38.57+0.43 22721142 64.78+5.89 313%0.2
A% -991£3.89 55.71£1.42 23.431+1.66 1567+3.37 182+0.2
C ~-958+2.24 51.43£0.59 21.83*t1.24 1455%+0.49 163+0.1
Sargassum hornert AMG -6.50%3.20 51.43+£0.94 16.98+0.30 1644117 160£0.2
T 11.18+0.87 58571031 24.08+3.02 90.880.38 272103
U -1358*1.16 4857£0.76 23.67%£0.36 92.69%0.65 384102
A% 38.41%+2.17 85710.34 12.37£0.53 76.90%£0.72 1,123£0.7
C 33.79£0.95 714032 840272 74.03x£2.52 1,063£0.5
Sargassum coreanum AMG 32.560.69 -1.43%0.12 9.94x0.24 72.19£0.11 1,097£0.3
T 37.15£0.75 571x0.22 13.20£3.24 68.48+2.25 945104
U 797£1.08 1857%£0.32 20.89£1.84 75.86+2.43 74610.1
A% 9.70%£1.36 41.43%£0.49 33371166 40591+2.36 38605
C 6.48+2.05 42.86%1.01 32721183 3266£2.00 310%0.1
Sargassum thunbergii AMG 841175 40.00£0.06 26.98+154 32.834*0.70 352104
T 16.78=1.08 47.14£0.46 26.80£3.74 30.03£0.58 261%0.1
U -13.831£0.92 42.8610.12 20.94+£2.25 91.49%0.29 263%0.1
\% ~1.15+0.34 45.71£0.48 26.57+11.83 939+2.13 140+0.2
C -1.20%£0.92 4571+1.21 23.31%£0.36 762%£0.29 115%0.1
Sargassum lomentaria AMG -055£0.20 37.14%0.49 25.03£0.65 7.16%+0.23 114%0.1
T 16.00£1.13 47.14+0.96 26.09£3.14 10.79+2.18 115%0.1
U -14.29%£0.49 41.43+1.04 31.07£1.72 14.84+373 149+0.1
a -Tocopherol 89.64+0.27 41.14+0.87 78.8910.43 64.11+0.49
BHA 87.38£1.32 34.8410.13 56.361.12 67.371.08
BHT 56.05£0.19 24.74£0.93 46.87+0.61 50.32£0.49

V: Viscozyme L, C: Celluclast 1.5L FG, AMG: AMG 300L, T: Termamyl 120L, U: Ultrafol L.
O : Superoxide anion scavenging activity, HO" Hydroxyl radical scavenging activity, H202: Hydrogen peroxide scavenging

activity, DPPH: DPPH free radical sxavenging activity.
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Table 2. Scavenging activities of reactive oxygen species and total phenolic contents of the extracts obtained by the

proteolytic hydrolyses of the brown seaweeds

Scientific name Treated % Inhibition Total
enzyme DPPH Oy HO H02 phenolics
P 68.160.09 31.43£0.98 15.09£0.41 77991049 1245105
K 66.49£0.47 ~12.86+0.49 13.37£0.59 71.03+0.47 1216 0.6
Ecklonia cava N 66.6410.36 ~-4.29%+0.25 12.43£1.78 76.09£0.59 1234103
F 32.64%043 15.71+0.43 17.28+154 62.75x0.02 1087£0.3
A 261056 143+0.17 17.16+0.47 64.31+1.14 1095104
P 9.70+0.69 34.29£0.78 29.47+3.20 93.70+0.29 236£0.1
K 2421026 37.14+0.46 2899+£1.78 96.27+0.22 169+0.1
Ishige okamurae N 25423050 24.2910.12 2515053 43.13%6.11 248*0.3
F -5.06£2.85 571£0.23 31.83%£0.59 9341%0.11 28302
A -1350+1.25 ~-857%0.03 32.96%0.30 91.62%0.13 420+05
P 20.14£1.25 42.8610.49 2391£0.36 91.02x0.11 235x0.3
K 20.45x0.39 47.14%0.34 2254%0.77 3049+1.24 193+0.1
Sargassum fullvelum N 20.42x0.56 4857+1.09 24.32£0.30 33.20%1.68 225202 -
F -10.90+3.84 51.4310.89 38.88+1.12 79.8612.49 224103
A -12.87+1.88 31.43£0.34 46.92%0.35 75.361£4.96 366+0.4
P 944%1.02 54.29%0.16 2355%1.66 31.14%3.10 245105
K 8.26x2.05 52.86%0.73 18.28£1.95 2891%1.15 199£0.1
Sargassum horneri N 11.70£0.77 52.86*0.11 19.41£1.78 30.90£3.68 256%0.2
F -13.68+1.06 52.8610.45 19.70£0.53 60.47%£7.30 317%0.4
A -10.41+3.82 37.14%0.32 20.71£2.13 83.09£0.87 53303
P 37981095 1.43£0.11 15.03£1.07 63.5311.80 996103
K 40.62%0.82 429%0.23 1751£2.01 68.5511.60 994%0.3
Sargassum coreamum N 40.561+0.77 2.86%0.13 1243£1.66 69.16 £2.40 95710.6
F 11.56£0.30 -20.00£0.45 21.83+3.37 76.19x1.64 815*0.1
A -14.59%0.19 -58.57+0.81 21.54+1.78 7764£0.27 961108
P 2312£232 47.14%0.75 30.30+1.42 75.39%0.31 296+0.1
K 20.71%£0.19 45711065 2893207 76551150 238%0.3
Sargassum thunbergii N 20.14£0.59 4714097 29.70x2.49 79.97+1.77 2712204
F -14.54+0.20 47.1410.78 30.41£1.89 93.37£0.25 253x0.1
A -12.92+1.82 28.57%0.65 2911201 92.5810.04 416+02
P 17.84£0.36 4714097 27.46+1.54 6.751£3.68 125+0.1
K 19.33£0.49 4857031 2621x£2.74 707t3.14 112£0.2
Scytosipon lomentaria N 18.70£0.55 47.14%0.36 23.91£0.83 14.24=1.44 138%0.1
F -13.60*t1.15 34.29£0.42 28.88+0.83 30.341+4.06 140*0.2
A -014+323 3429+0.12 26572290 3990553 207x0.2
@ -~ Tocopherol 89.64%+0.27 41.14£0.87 78.891+0.43 64.11£0.49
BHA 87.38+1.32 34.84%0.13 56.36£1.12 67.3711.08
BHT 56.05+0.19 24741098 46.870.61 50.32+0.49

P: Protamex, K: Kojizyme 500 MG, N: Neutrase 0.8L, F: Flavourzyme 500 MG, A: Alcalase 2.4L FG.
Oz . Superoxide anion scavenging activity, HO" Hydroxyl radical scavenging activity, H:O2: Hydrogen peroxide scavenging

activity, DPPH: DPPH free radical sxavenging activity.
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Fig. 2. Alkyl radical scavenging activity of enzymatic hydroly-
sates from E. cava by various carbohydrases.

@, AMG hydrolysate; O, Celluclast hydrolysate; v, Termamyl
hydrolysate; v, Ultraflo hydrolysate; B, Viscozyme hydroly-
sate. MeantSE of determinations was made in triplicate
experiments.
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Fig. 3. Alkyl radical scavenging activity of enzymatic hydroly-
sates from E. cava by various proteases.

®, Alcalase hydrolysate; O, Flavourzyme hydrolysate; w,
Kojizyme hydrolysate; v, Neutrase-hydrolysate; B, Protamex
hydrolysate. Mean £ SE of determinations was made in tripli-
cate experiments. -
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Fig. 4. The effect of supplementation in vitro with different concentration of E. cava Ultraflo and Alcalase extract on
H202-induced human lymphocytes DNA damage.

Values are mean with standard error of duplicate experiments with lymphocytes from each of two different donors.
Significant different to values for samples treated with 50 pM H202 only using LSD.

@ % Fluorescence in tail, —@—: Inhibitory effect of cell damage.

Fig. 5. Comet images of human lymphocytes.

(A) negative control; (B) lymphocytes treated with 50 nM H202 (C) lymphocytes treated with 1 ng/mL E. cava Ultraflo
hydrolysate +50 pM H2Og; (D) lymphocytes treated with 10 ng/mL E. cava Ultraflo hydrolysate+50 uM H20z: (E) lymphocytes
treated with 25 Bg/mL E. cava Ultraflo hydrolysate+50 1M H:Oz (F) lymphocytes treated with 50 Ng/mL E. cava Ultraflo
hydrolysate +50 uM H:02.
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Fig. 7. Hydrogen peroxide scavenging activities of the E. cava Celluclast hydrolysate by DCF-DA on V79-4 cells.
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