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Study on antioxidant activity of pigment in 8 kinds of
seaweed and three Laminaria japonica
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Abstract ; Enzyme—assisted organic solvent was used to extract the pigment from eight kinds of seaweeds such as brown algae,
green algae,red algae and microalgae. A seaweed with highly antioxidant activity was selected by measuring pigment content and
antioxidant activity by studying the effects of different processing methods on its antioxidant activity. The correlation between
pigment content and antioxidant activity was analyzed.The results showed that the crude extracts of eight kinds seaweed on
pigments had certain antioxidant activity in vitro. The antioxidant activity of Laminaria japonica,Undaria pinnatrfida ( Harv.)
Suringar and Ulva pertusa were better, especially in Laminaria japonica.At the final concentration of 0.8 mg/mlL,its scavenging
rate of DPPH radical , hydroxyl radical and the superoxide anion radical were 52.58% ,68.14% and 60.79% , respectively.The
pigment content and antioxidant activity of three kinds of Laminaria japonica were :fresh Laminaria japonica > salted Laminaria
Japonica > dried Laminaria japonica.Correlation and linear regression showed that the correlation between the three free radical
scavenging rates and the content of chlorophyll and carotenoid were both up to 0.75, and there was significant correlation
between them. The effects of chlorophyll content and carotenoid content on the three free radical scavenging rates was
synergistic, but the relation between carotenoid content was more correlated with the three free radical scavenging rates.
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¢ XV Xn

W(mg/g) = (1)

Hrp W Sh 1 g IR b T & it s R py B
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19 mmol/L /K47 R — Z BRI W45 1 mL, B 5 K
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(9 408 = M AR 25 CHEBAZKIA 5 mL 211 AREEREE SR RFEEISEE SR

0.1 mol/L pH8.2 f# Tris— HCl % % 20 min, Jil A
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Fefil e A AT RIAE Y, FE 3 B i L, #a o >
A2 > 5 > W > WAl > R BRI > W > T
B PR e b it s R i S B R e
FPARIA] (B bR S W i HE P RS A AN, 280 2

®1 ARERORGE

Table 1  Pigment content in different seaweeds
AT SRER e :
H2REK a H-2gE b NS ISR EIE NS SRR
W 0.855 +0.033 0.039 +0.007 0.294 +0.036 1.188 +0.052 0.548 +0.036 1.736 +0.077
R 3.008 +0.089 0.736 +0.009 1.057 +0.094 4.801 £0.191 1.450 +0.188 6.251 +0.378
i 5 0.531 £0.015 0.239 +0.005 0.151 £0.004 0.921 £0.014 0.272 £0.008 1.193 £0.022
i 1.134 £0.012 0.973 £0.015 0.032 +0.006 2.139 +0.004 0.672 £0.016 2.779 £0.014
L 0.430 £0.017 0.085 +0.013 0.021 +£0.002 0.536 £0.033 0.119 £0.013 0.655 +0.047
wE 0.801 +0.023 0.484 +0.010 0.651 +0.007 1.936 +0.040 0.519 £0.035 2.455 +0.020
Vag:i 2.442 +0.009 0.989 +0.004 0.198 +0.000 3.629 +0.013 1.726 +0.010 5.157 £0.005
(Fe3zera 1.157 £0.002 0.020 +0.002 0.002 +0.006 1.177 £0.002 0.236 +0.001 1.413 +0.004
K2 FOERGFEHEEORTEILY]
Table 2 The ratio of each pigment content to total pigment content
3 5 T FERGEESORTERLH (%)
UES ¥ HES ) 2K ¢ BIER EIE S

W 49.25 2.25 16.93 68.43 31.57

RS 48.12 11.77 16.91 76.80 23.20

il 8 4451 20.03 12.66 77.20 22.80

e 40.81 35.01 1.15 76.97 24.13

& 65.65 12.98 3.21 81.84 18.17

W& 32.63 19.71 26.52 78.86 21.14

ey 45.60 18.47 3.70 67.77 32.23

TR BR e 81.88 1.41 0.14 83.30 16.70
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Fig.1 Scavenging effects of the pigments extract

from various seaweeds against DPPH radical
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Fig.2 Scavenging effects of the pigments extract

from various seaweeds against hydroxy radical
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Fig.3 Scavenging effects of the pigments extract
from various seaweeds against superoxide anion radical
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Table 3 The pigment content of kelp under different treatment methods
. R E (mg/g)
eS0T - - ) g P E,
H2R3K a H-2gEE b NS ISR EIE NS SR
H LY 0.877 £0.022 0.047 +0.002 0.333 +0.012 1.257 £0.012 0.555 +0.014 1.812 £0.027
i 0.726 +0.010 0.024 +0.002 0.301 +0.015 1.051 £0.010 0.452 +0.014 1.503 +0.007
At V5 e 0.178 £0.013 0.025 +0.001 0.066 +0.003 0.269 £0.012 0.028 +0.008 0.297 £0.019
K4 SRR O R SRS PUA TR TER A OCTET
Table 4  Correlative analysis of pigment content and antioxidant activity on three types of Kelp
(IS < EE
MR R KN P RER UESS e KN P RER
DPPH H i 3ETE R 0.889 0.905 0.00001 0.00000
SR R 0.764 0.784 0.00092 0.00055
B H G bR 0.772 0.851 0.00075 0.00006
S AT R A S HUE T PR [B1E A
Table 5 Regression analysis of pigment content and antioxidant activity on three types of Kelp
AL R [l 975 2 M
DPPH [ 1% (Y 0.9725 Y =5.7283-688.9797X, +3028.9492X,
R 0. +600054.0121X,, +4.35234E6X,,~3.2825E6X, X, o
i I 0.8927 Y =12.4827-1920.4998X, +6796.565X,
B A M) 0 1627193.2246 X,, +4.4851E6X,,~3.4117E6X, X, o
. . Y =9.5130 +1593.2752X, —4023.0611X,
B HAEERRR(Y) 09358 .

+305727.5532X,, +2.385E6X,, - 1.7285E6X, X,

FE X, A X, B4R RS RIS R G
BERYIEIN, = A0 A i BE AT BR AR W 2 T, X B
EREURNEGTPIAP  ATF A S RSS2 R XL
= Afrifgaty b BT A, 72 DPPH A S8 B =5 1 [ b
T RIS VE L, B TR B9 BT A PR ), R TR
JiE R IR B OK, IX - AR R AR S R a0 HE
P8 X Ui B 28 ad i A0 — Bk Al iy R i, Bl
HORSEH TR, PUEAE R S TR 2R
00T 7 6 T ARG BE T, LU R 0 R0 P VA B e ik
b S0 BRI R 2R /S (LB e R A B, 5
P & 2 18] {8 28 53 A8 /N 15385 R, 7 0.3 mg/mL Al
0.8 mg/mLIgHEJE T 43 551 K F W+ A EL Bifg s . B
PRV, B el 1 6 3R 9 P | AR T PR R = T
HAB PR, FRIBTEHT 280 T I IR, X - R IRy
R SRR 2

223 MR OER S RS PUEATE R R R
Br T AR NI R S PR PR R N LS
2, ISR R R = A b B0 T 304 o €0 3 B G
eSS SEsE e IENVIE N N YN VDY L S REEE S
W ERAAE A, X =Ry it s Y 5 e G
RZMIMCRIEAT T 0Gs, 25— LK 4 kS5,

4 g = A EERTE SRR S PR S R
ARRAESI AT, N mT LU Y, = A (A i R 0E BR R S
PSR B B RO AR G ME R4, #Bk 3 1 0.75 LAE, H
R PRAR A I 3, Ul WA (4 3O — B EE AT
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S D RS E IO B R, X UL EWI b
R HAREIEE R, 25 il pra b vty
PR ER 22 (] e N2 i ] ) 5 R, = O R AR SR A
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3 i
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