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This study compared the nutritional characteristics and antioxidant effects of sea mustards sourced
from five different areas (Barammaegi, Gultongmeori, Chanmulgae, Johongtaek, and Goraedeung) in
Taejongdae, Youngdo, Busan. The contents of total flavonoids and phenols and fatty acid composition
were measured. To evaluate their antioxidant effects, 1,1-diphenyl-2-picrylhydrazyl (DPPH) and 2,2’-
azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) assays were used. Acetone/methylene chlor-
ide (A+M) extracts from all the sea mustards contained higher amounts of total flavonoids and phe-
nols than methanol (MeOH) extracts. Among the sea mustards obtained from the different areas, the
total flavonoid and total phenolic content of the A+M extract of the sea mustard from Gultongmeori
was 1.440.04 mg/g and 1.72+0.06 mg/g, respectively. In terms of the fatty acid composition, the
Gultongmeori sea mustard had higher percentages of total n-6, total n-3, eicosapentaenoic acid (EPA,
20:5n-3), and docosahexaenoic acid (DHA, 22:6n-3) than the sea mustards from the other areas. The
A+M extract of the sea mustard from Gultongmeori was more effective in terms of scavenging free
radicals as compared with that of the other sea mustards, as assessed by the DPPH and ABTS assays
(p<0.05). In a 120-minute reactive oxygen species (ROS) production assay, all the extracts tested de-
creased cellular ROS production induced by H,O, compared to that produced by exposure to an ex-
tract-free control (p<0.05). The extracts from Barammaegi and Gultongmeori had a greater inhibitory
effect on cellular ROS production. These results indicated that the antioxidant effects of sea mustards
might be associated with a higher amount of flavonoids and phenols. This study suggests that food-
processed products from sea mustard can be developed as functional foods for promoting health in

the local population.
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Table 1. Contents of total flavonoids of extracts of sea mustards
from 5 different areas in Taejongdai

Total flavonoid contents (mg/g)”

Samples”

A+M MeOH?
Barammaegi 0.45+0.05 0.46+0.07"
Gultongmeori 1.44+0.04° 0.66%0.13"
Chanmulgae 0.47+0.08° 0.51+0.05"
Johongtaek 0.57+0.06° 0.43+0.07°
Goraedeung 0.93+0.08" 0.62+0.06"

U5 different areas in Taejongdai, Youngdo, Busan

Img rutin equivalent/g dry weight

JA+M, extract with acetone + methylene chloride

4>MeOH, extract with methanol

Values are expressed as mean + SD. Values in the same col-
umn with different letters are significantly different at p<0.05
using Turkey’s test.
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Table 2. Contents of total phenols of extracts of sea mustards
from 5 different areas in Taejongdai

Total phenol contents (mg/g)”

Samples”

A+MY MeOH”
Barammaegi 1.56+0.01°” 1.45+0.05"
Gultongmeori 1.72+0.06" 1.43%0.03"
Chanmulgae 1.50+0.08" 1.38+0.03°
Johongtaek 1.4520.07° 1.38+0.05"
Goraedeung 1.76+0.12° 1.42+0.04°

U5 different areas from Taejongdai, Youngdo, Busan

Img rutin equivalent/g dry weight

9A+M, extract with acetonet+methylene chloride

“MeOH, extract with methanol

Values are expressed as mean * SD. Values in the same col-
umn with different letters are significantly different at p<0.05
using Turkey’s test.
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Table 3. Several fatty acid composition of sea mustards from 5 different areas in Taejongdai

Fatty acids (%)

Samples”
Total saturates Total monounsaturates Total n-6 polyunsaturates  Total n-3 polyunsaturates
Barammaegi 53.24+0.64™ 12.950.19° 26.28+0.69" 7.53+0.27°
Gultongmeori 50.55+1.16° 9.42+0.87" 30.07+0.26" 9.96+0.17°
Chanmulgae 57.59+1.11° 16.99+1.93° 18.42+0.87° 7.00£0.50°
Johongtaek 73.14+3.94° 13.96+1.35™ 10.99+4.54° 1.92+0.56°
Goraedeung 55.79+4.19 20.48+2.90° 19.68+2.82° 4.0440.62°

U5 different areas in Taejongdai, Youngdo, Busan

MValues are expressed as mean +SD. Values in the same column with different letters are significantly different at p<0.05 using

Turkey’s test.
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Table 4. DPPH radical scavenging effect (%) of acetone+methylene chloride (A+M) extract of sea mustards from 5 different areas

in Taejongdai

Concentration (mg/ml)

Sample”
0.025 0.05 0.1 0.25 05
Barammaegi 10.2040.42% 12.46+0.19¢ 11.42+0.09° 12.22+0.03° 13.96+0.10°
Gultongmeori 11.87+0.42° 14.69+0.06° 20.85+0.06° 30.91+0.15° 54.05+0.16°
Chanmulgae 9.40+0.33° 10.48+0.19° 11.59+0.09° 16.78+0.06" 25.20+0.13°
Johongtaek 9.78+0.37° 10.86+0.07¢ 10.89+0.03° 11.17+0.09° 11.20+0.33°
Goraedeung 11.210.41° 13.12+0.10° 16.29+0.03* 17.65+0.13" 28.54+1.03
BHT 25.44+0.71° 38.04+1.01° 55.83+0.89" 79.92+0.52° 86.67+0.09°
Vitamin C 91.16+0.03" 91.40+0.03" 91.51+0.03" 91.61+0.03" 91.65+0.00"

U5 different areas in Taejongdai, Youngdo, Busan

IValues are expressed as mean + SD. Values in the same column with different letters are significantly different at p<0.05 using

Turkey's test.
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Table 5. DPPH radical scavenging effect (%) of methanol (MeOH) extract of sea mustards from 5 different areas in Taejongdai

Concentration (mg/ml)

Sample”
0.025 0.05 0.1 0.25 05
Barammaegi 8.95+0.43% 9.71+0.07° 9.99+0.10° 10.34+0.07° 10.93+0.06
Gultongmeori 8.95+0.43° 10.02+0.09° 10.48+0.07° 11.63+0.09° 12.15+0.09
Chanmulgae 8.63+0.42° 9.78+0.16° 10.48+0.07° 11.00+0.09° 12.50+0.06
Johongtaek 8.21+0.31° 8.81+0.03° 9.89+0.00° 9.92+0.03¢ 12.91+0.06
Goraedeung 8.98+0.39° 10.23+0.03° 11.49+0.07° 12.43+0.03° 14.27+0.06°
BHT 25.44+0.71° 38.04+1.01° 55.83+0.89" 79.92+0.52° 86.67+0.09°
Vitamin C 91.16+0.03° 91.40+0.03° 91.51+0.03° 91.61+0.03° 91.65+0.00°

U5 different areas in Taejongdai, Youngdo, Busan

MValues are expressed as mean + SD. Values in the same column with different letters are significantly different at p<0.05 using

Turkey’s test.
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Table 6. ABTS radical scavenging effect (%) of acetone+methylene chloride (A+M) extract of sea mustards from 5 different areas

in Taejongdai

Concentration (mg/ml)

Sample”
0.025 0.05 0.1 0.25 05
Barammaegi 2.83+0.207 3.46+0.22° 4.83+0.32° 6.68+0.59" 12.82+0.42°
Gultongmeori 453+0.54° 6.83+0.34° 9.70+0.47° 14.77+0.68" 20.38+0.26"
Chanmulgae 410+0.26° 5.61+0.18° 7.90+0.51" 11.51+0.39° 18.82+1.10°
Johongtaek 4244018 6.29+0.35° 9.17+0.30° 12.34+0.24¢ 21.31+0.30°
Goraedeung 3.2740.21° 458+0.18“ 6.92+0.38° 10.82+0.21° 20.53+1.29°
BHT 53.49+0.73 80.23+1.59 90.40+0.25° 92.04+0.05° 92.18+0.05"
Vitamin C 92.37+0.05" 92.46+0.05" 92.51+0.05° 92.65+0.05" 92.69+0.00°

U5 different areas in Taejongdai, Youngdo, Busan
IValues are expressed as mean +SD. Values in the same column with different letters are significantly different at p<0.05 using

Turkey’s test.

Table 7. ABTS radical scavenging effect (%) of methanol (MeOH) extract of sea mustards from 5 different areas in Taejongdai

Concentration (mg/ml)

Sample”
0.025 0.05 0.1 0.25 05
Barammaegi 244015 2.390.20° 2.83+0.05° 3.32+0.15° 6.68+0.29°
Gultongmeori 2.49+0.13° 2.54+0.05" 3.17+0.17° 3.61:0.37° 6.58+0.24°
Chanmulgae 4100.26° 429:0.18° 5.61£0.18" 644032 10.39+0.95°
Johongtaek 1.95+0.05" 219+0.10° 2.54+0,05° 3 .22+0.10° 5.46+0.48°
Goraedeung 2.00+0.00° 2.78+0.18" 3.900.15" 5.70+0.32° 12.04+0.21°
BHT 53.49+0.73 80.23+1.59° 90.40+0.25° 92.04+0.05° 92.18+0.05°
Vitamin C 92.37+0.05" 92.46+0.05° 92.51+0.05° 92.65+0.05° 92.69+0.00°

UValues are expressed as mean + SD. Values in the same column with different letters are significantly different at p<0.05 using

Turkey's test.

AOR TSNS 80% o @
ml § 504 795,105, 23.3%9] ABTS &tz 475 Hof
B A7Anet fASA e ABTS £7%5& RYTH22L

O ==- o

= TE==E1T

0.01, 0.1 % 1 mg/

Kim S[14]% = dA<tol A A3 v
E(1 mg/ml =)o 9§ ABTS £4%
1 189% %2 Bty R1s¢t v Cho 53] Y

23
=1

A —4—(Con —@—Bk —d—i#l1 —W—#3 —F—#8 —F—H15 —==#27 B

30000

25000 [

+ 20000 |

15000 r

10000

DCF fluoroscence (count

5000 r

60

Time (min)

90

120

DCF fluoroscence (count)

—4—(Con —@—Bk —d—i#1 —W—#3

30000

25000

N
o
(=}
5]

15000 [

10000 |

5000

=
-
=

Moo

—F—H8 =15 ——#27

30 60
Time (min)

90 120

Fig. 1. Inhibitory effect of acetone/methylene chloride (A+M) extract ofsea mustards from 5 different areas in Taejongdai (A, 0.05
mg/ml; B, 0.025 mg/ml) on levels of reactive oxygen species in HT-1080 human fibrosarcoma cells. Values are expressed
as mean * SD. Values with different letters are significantly different at p<0.05 using Turkey’s test.#1, Barammaegi; #3,
Gultongmeori; #8, Chanmulgae; #15, Johongtaek; #27, Goraedeung
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Fig. 2. Inhibitory effect of methanol (MeOH) extract of sea mustards from 5 different areas in Taejongdai (A, 0.05 mg/ml; B, 0.025
mg/ml) on levels of reactive oxygen species in HT-1080 human fibrosarcoma cells. Values are expressed as mean + SD. Values
with different letters are significantly different at p<0.05 using Turkey’s test. #1, Barammaegi; #3, Gultongmeori; #8,

Chanmulgae; #15, Johongtaek; #27, Goraedeung
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