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Nutrients and Antloxldant Act1v1ty of Red Seaweeds Jung-Hye Shln Duk-Ju Choi, Hyun-Cheol Lim',
Jong-Kwon Seo’, Soo-Jung Lee’, Sun-Young Ch01 and Nak-Ju Sung *. Dept. of Hotel Curinary Arts &

Bakery, Namhae College, Namhae 668-801, Korea.

Yeongnam Food-Service Consulting Co., Taegu 660-034,

Korea, *Division of Food Science, Jinju International University, Jinju 663-759, Korea. *Dept. of Food Science and
Nutrition, Gyeongsang National University, [inju 660-701, Korea — Nutritional components of 4 kinds of
red seaweeds, Meristotheca papulosa, Chondrus ocellatus, Gracilaria verrucosa, Gigartina tenella, were inves-
tigated to elucidate their functionality. Antioxidant activity and nitrite scavenging activity were ana-
lyzed from 70% ethanol extracted from these red seaweeds. Large difference in ash contents was
found to exhibit among all samples analyzed in this study; 9.840.2 g/100g for Gracilaria verrucosa and
Gigartina tenella for 17.8£0.6 g/100g. While its crude fiber content was almost the same as those in
other sample within a range between 2.0+04 g/100g and 6.0+0.7 g/100 g. Phenolic compounds con-
tent of Gracilaria verrucosa was also the highest as 78.4+1.0 mg/g, while the total flavonoids contents
of Chondrus ocellatus and Gracilaria verrucosa were 14.920.5 mg/g and 13.9+0.8 mg/g, respectively.
These amounts were two folds higher than Meristotheca papulosa and Gigartina tenella. The total content
of minerals was the highest in Meristotheca papulosa(12,107.7 mg/kg). The amount of glutamic acid was
relatively high despite of small variation in measured levels of composition amino acid (49.1~125.6
mg/g) for most samples investigated. SOD-like ability was significantly increased with increasing
sample concentration, but its activity was lower. Gigartina tenella with highest electron donation ability
exhibited increases in activity as 53.96+0.98% in concentration of 250 pg/ml and 70.52+1.09% in 1000
ug/ml, respectively. In case of concentration of 100 ug/ml, particularly, the level of hydroxy radical
scavenging activity were 57.87+1.70~62.07+0.87% which was significantly higher activity than ascorbic
acid and BHT. Nitrite scavenging activity was the highest in Gracilaria verrucosa. Its activity was also
increased from 24.04+1.9~27.52+0.82% in 100~500 pg/ml concentration to 34.81+1.36% in concentration

of 1000 pg/ml.
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Table 1. General compositions contents of red seaweeds
(8/100 g)

Crude Crude Crude
lipid protein fiber
Meristotheca papulosa 16109 11605 0.8+01 14.4+09 2.0+04
Chondrus ocellatus 163208 13.0+04 1.1x0.3 15.6+1.0 3.610.6
Gracilaria verrucosa 154106 98202 0.9+02 22.2+21 6.0£0.7
Gigartina tenella 169:0.7 178206 0.6+01 6.0£05 2405
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Table 2. Phenolic compounds, antocyanins and flavonoids
contents of red seaweeds

Phenolic

Antocyanins ~ Flavonoids
Seaweeds  compounds 100 0 (mg/g)
(mg/g) "

Meristotheca 62.840.5 0.8+01 5.4+0.3
papulosa
Chondrus 575+0.9 14202 149105
ocellatus
Gracilaria 78.4+1.0 2.3+0.4 13.9+0.8
verrucosa
Gigartina tenella  45.520.7 0.5:0.1 7.3+04
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Table 3. Mineral contents of red seaweeds (mg/kg)
aweeds Meristotheca  Chondrus  Gracilaria  Gigartina

Minerals papulosa ocellatus  verrucosa tenella

Na 68032+80.1 4849+14.2 360.0+11.0 861.5£193
Mg 877.3+174 115194205 167.3+11.7 3,540.6+65.4
K 470.6+ 97 330.0+¢132 31604106 575.5420.1
Ca 1,356.3+255 24944432 2,248.0+55.2 2,274.0+39.7
Mn 22+ 05 99+ 19 9033+#182 5.0+ 08
Fe 1098+ 99 927.1+124 3132+155  31.2+ 4.3
Cu 111+ 14 121+16 244+ 31 76+ 12
Zn 481+ 52 551+ 67 200+ 28 413+ 42
P 2429.1+48.8 3,812.0+45.9 2,393.2+40.7 1,472.3+30.1
Total 12,107.9 9,286.4 6,745.4 8,809.0
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Table 4. Contents of composition amino acids from red sea-

weeds (mg/g)

SeaweedsMeristotheca Chondrus  Gracilaria ~ Gigartina
Amino acids papulosa  ocellatus  verrucosa tenella
Aspartic acid 96+1.0 5808  107x20  4.8+0.7
Threonine 58106 2901 71:1.6 28101
Serine 58:04  2.7:01 6.7£09  2910.2
Glutamic acid 11.421.2 7.8%1.8 12.8£1.8 57+1.3
Proline 29402 34+04 124417 2006
Glycine 53:05 3505 68208  2.8+0.2
Alanine 64:07  3.7:07 86107  3.4+03
Cystine 1.3+0.1  3.8+05 26101  1.0:0.1
Valine 53403 34104 65+1.1 3105
Methionine 2.8+0.1 1.7£0.1 1.1+0.2 1.1+0.1
Isoleucine 58104  3.1+0.6 57410  29+03
Leucine 7611 50409 98+14  1.8+01
Tyrosine 3607  29:01 4302 13101
Phenylalanine 59209  24:0. 8813  3.3:09
Histidine 23+01 28102 3.0£0.6  2.0:0.1
Lysine 6.6:15 35106 78+1.6 3508
Ammonia 09:0.1 06401 0.9+0.1 0.6+0.1
Arginine 81+14  47+08  10.0+20  4.1+1.0

Total 974 63.7 125.6 49.1
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Fig. 1. Extract yieled of 70% ethanol from red seaweeds.

A: Meristotheca papulosa(Montagne)Kylin, B: Chondrus
ocellatus, C: Gracilaria verrucos, D: Gigartina tenella.
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Table 5. SOD-like ability of ethanol extracts from red seaweeds

w

i

Oi'—ﬂl

L
T
e
ot o2 flo

Sample concentration (ug/mi)

Seaweeds
100 250 500 1000
Meristotheca papulosa 4.83:0.44* 11.27+0.69° 15.68+0.88 20.931.02%
Chondrus ocellatus 7.02+0.85" 13.62+0.55"® 21.57+0.49° 34.59:0.87%0
Gracilaria verrucosa 4.96:0.78* 11.08+0.76 18.66+0.59°8 22.98+0,57%8
Gigartina tenella 6.05:0.29°" 11.92+0.39** 15.95+0.83% 25.48+0.51%
Ascorbic Acid 15.86+0.57° 18.88+0.89% 21.50+0.52® 24.8620.56%
BHT 41.45:0.85° 56.65+1.62°° 65.28+5.97¢ 77.51+1.08%

*b¢4 Each value with different superscripts within the different concentration significantly difference at p<0.05.

ABCDE Each value with different superscripts within the samples significantly difference at p<0.05.
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Table 6. Electron donation ability of ethanol extracts from red seaweeds

405

(%)

Sample concentration (ug/ml)

Seaweeds

100 250 500 1000
Meristotheca papulosa 3.33:0.37°* 10.73+2.32% 17.19+0.83° 33.33+1.72%
Chondrus ocellatus 8.54+0.83° 21.35+1.20" 33.96:0.72® 56.88+0.63%
Gracilaria verrucosa 5.94+137°® 906+1.19" 18.85+1.18 27.92+1.10%
Gigartina tenella 34.48+1.10° 53.96+0.98" 63.85:1.10 70.52+1.09°°
Ascorbic Acid 93.02+0.65™ 93.23+1.00* 93.54+0.95" 94.27+0.65™
BHT 85.52+0.38™ 86.04+0.45 86.25:0.42°° 87.71:0.24°

*be4 Fach value with different superscripts within the different concentration significantly difference at p<0.05.

ABCDEF

3 Ee B3 gdrt e, SR e xR Ae
H X, Ads 44z, 43 A= 5o g daga
Hyslg o

Hydroxy radical 275

FTEF 459 0% AgE F2E2 o838t hydroxy
radical?] AA&AS ZAE Ax(Table 7) A5 &7}
Z 7} & hydroxy radical AABAE #F o2 F7l3
At EE AJEE o] ascorbic acide] Bl&] E4o| ©f Egko
¥ 100 pg/mle] FEoMe AR89 radical AAZA ]
57.87+1.70~62.07+0.87% <] WA= BHT 3 ascorbic aciddl
Hg froAHog & #48 Yt EMAEY 3%
62.07+0.87~81.23:1.50% 2 A5 & Ao 714 w4k

Each value with different superscripts within the samples significantly difference at p<0.05.

Yan 5[33] X5 2759 & vlF&o] OH gz
AA s8] Yvtx B3 3 u} glon, 2F FEEY
OH 212 &7 40) 60% FT ke R[] £ Yok
9, Heo 5[7]& @A3} dld R3] E4E o8¢ 327
FZ2E9 OH gtz 424 4L 40% ugtoe g ygton,
279 3443t 842 phenolic 315 2 AEA poly-
saccharides, A2, ¥ A3} felojm Fo] L wHin

Rusg

By

et 2289 & FIsly 298 S 248 A
+ Table 834 2t} 250 pg/mlo]dle] srdA= &4 o]
0.090]3t2 ¥a1 A|E 7k 92 atol7} Qiglen, Zef

Table 7. Hydroxy radical scavenging ability of ethanol extracts from red seaweeds (%)

5 g Sample concentration (ug/ml)

caweeds

100 250 500 1000
Meristotheca papulosa 57.87+1.70° 60.90+1.49" 67.97+1.02° 76.10+1.30%
Chondrus ocellatus 58.77+2.00° 67.23£2.04 74.03+1.10°C 76.47+0,95°
Gracilaria verrucosa 59.27+0.78°C 69.60£0.44°P 76.77+0.65° 79.77+0.86°
Gigartina tenella 62.07+0.87° 72.33£0.50" 79.17:1.21° 81.23+1.50°
Ascorbic Acid 18.47+1.86™ 21.77+2.74* 33.53:2.61% 44.77+0,15
BHT 40.80+1.61° 70.77+1.79° 89.13+1.79 98.30+0.44%°
¢4 Each value with different superscripts within the different concentration significantly difference at p<0.05.
ABCDE pach value with different superscripts within the samples significantly difference at p<0.05.
perscrip ples sig y p

Table 8. Reducing power of ethanol extracts from red seaweeds

5 q Sample concentration (ug/mi)

eaweeds
100 250 500 1000

Meristotheca papulosa 0.03+0.00°* 0.05£0.01" 0.05£0.01°* 011001
Chondrus ocellatus 0.04:0.00** 0.06+0.00°* 0.10+0.00° 0.15:0.014
Gracilaria verrucosa 0.04+0.01°* 0.06+0.00* 0.08+0.00°® 0.13:0.01%
Gigartina tenella 0.05£0.00°* 0.09+0.00 0.1620.00 0.270.00"°
Ascorbic Acid 0.75+0.04°¢ 2.560,09% 3.00+0.00° 3,00£0.00°
BHT 0.45:0.01° 0.97:0.02% 1.6410.03 2.73+0.01

<4 Each value with different superscripts within the different concentration significantly difference at p<0.05.

ABCDE,

CPEF Each value with different superscripts within the samples significantly difference at p<0.05.
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TR AL AE FolA Lol 71 Btk A5 F &
8] 7} E=U4Q =74 & ascorbic acidu} BHTS} vl @
& of e o) vro} 1000 pg/ml FEoA & 0279 &
Fatd .
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32 reductones7} A F3te FAYA} free radical A& S
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g9 atole A5 AAd met Folde vElle AR
B 5ojgloH11].

3225 deg 589 olANYE AATS HT A
(Fig. 2) Z& A 87} ascorbic acid9} BHTo] HlajA 4~A &

%, A8 F 2A%0 A 5& 1A 19 ¢ 100~500 1
g/ml T o A= 24.04+1.9~2752+0.82% ] W9 A g
T5 Hgel 2 AAFY Aozt ARy 1000 pg/ml F
T e 3481+136%2 Z718tgTh 28y E7MAEl Y A
% 100~500 pg/ml A< A8 FE7} 718 e} of
ANE 2ASE Fopg o 1000 ug/ml FEAAME 23
d AASo0] Polx 354:058%0) Easigut. ZRTRY
A4 N7 F obdid 2AF0 7 wo} 1000 ug/ml &
TIME AASE 385+0.65% EF3tgeh AFEL 250
ng/ml A& 2AFY Aolzb givkrt 500 ng/ml 5%
o] ¥ 5.38+0.87%0]" Ho] 1000 pg/ml F=ME

100 ¢

IS -] @
o = =3

N
=)

Nitrite scavenging activity(%)

=)

100 250 500 1000

EBHT“

Sample concentration{pug/ml)

BA oB ®|C = Rv] @ Ascorbic acid

Fig. 2. Nitrite scavenging activity of EOH extracts from red
seaweeds
A: Meristotheca papulosa (Montagne) Kylin, B: Chondrus
ocellatus, C: Gracilaria verrucos, D: Gigartina tenella.
»b<d Each value with different superscripts within the
different concentration significantly difference at p<0.05.
ABCDEF Each value with different superscripts within
the samples significantly difference at p<0.05.
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