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HE RADPPHAZR . BEAOEAZ RSO HEIIANIMRELEA . SEHEETE
HEFENBETEHS TEBES RN EMEFH#HTTHR, RIEEFER DPPH EH. KR E
REMEEE MAAEEHEIRANTHBREAHEED R 77%.27%H 21%, EEAR
BEGEAAETEOENSED BELHAEFHEREN, RESRENREREIXRTE=
PR ERBEIHESHEFRENREARENIRCSHPEFTX.

X@iE BELH, AL BHRE

BEEBRNEFTRETH -LXXR™Y CABEE, SBETEMN 1—-10%, &
BAZMLEREYIEE  BSERET, VIEFR PBR22 #IFFR DNA, i 3€ ¥ 58 | B
BErEYE, MR MY A K, MR A ERE R, M ERSIYEER, BRI HM, WH i
MmeFfFEAFEEY BRSHAFRANREAER, EREREMRERORELE
BB, BB AT AR RELR BHT ®iEve 2.5 2. A TH B THREREL
DU, AL A &M, B AEMAR A EEMRER . DPPH AR B2 B d &k
ABEVETEHHERR KEEHEI RV IHRELER, R T RS THRELE
e E mEARPHER.

1 #HEF0H &

1.1 EHFERESEH FANKBESHHAILENAINES TEERTEEH, Wl
B2 TLSCERE. R WO YR BE S BN IR B B B (100pg/ mL) B BB R K LB (100ug/
mL) B B FERABEE(100ug/mL.) . 8] ZE =B (100pg/mL), R AT A4 Hrat .

1.2 RESHRENUE RELHLEEREVNEFEXAF-DI& EZREN
BB R A FAS D,

1.3 DPPH @R # S0L FUHRMBHBIMA Sml 0. 16mmol/L. DPPH ¥, T 25(C
KR 15min J5, MBEIHETE 540nm BT IEF (A,). 1K DPPH B HE AR, P=
(Ag— A/ Ag, H Ay HEBHMRIEEN.

1.4 BEEHBESE 7 10nlL i XEPTRRMAEMKGERER 0. SmL, BEERE rh )

+ ERNFEHETHE 96-916-04 - 01 B, PEMERBEFRFIRERE 3793 S
DETE, PEBFRBERR ML FMLIR T
1999-09-11 Y& 1999-09-20 5 H
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(pH=17.4) 3mL, 3.8mmol/L. Fe?* ~ EDTA(1: 1) ¥ 0. 5mL, M ¥ 1mL, /SIMA
ImL 4mmol/L. H,O, B BIR A, F 25C /KIEH K 90min. ZJ5, SIA 1ml 6mol/L HCl &
IR BIIA 0.5¢ NaCl, 4mL. B BER 28, A RS, B EE BN LR 2B 3mL F
10mL KB-0EWN. T 40CEBKBPET B, REKKINA 10% =€ 28 0.15mL,
10% 25ERH4 0.25mL,0.5% NaNO, 0.25mL, B8 5min J5, JIA 1mol/L NaOH 0. 25ml.,
HIMEBFKE 4mL, BY. A= ZB BB . NaNO, . NaOH, £ B F AR =8, F
510nm M EFTLE A ERBEE HEBREMNITEAR, P=(A - A) /A, P Ay H
EAMRIERED.

1.5 REBHES | AN HEREMLFR H SmL 28 .5mL 0. 1mol/L BB B ¥ (pH
=8.0).1mL 5 0. ImL TLIHERIE S, A 30W ESMT B £ S E B S 60min. RIS IIA
4mL =R LHR(20%, w/w), ImL i E L EZR(3%), 95C KN 90min, IKI&, &L, F
532mn &b & ML ImL FBIEKARBFRABEENTAXN R FREES B EEATEAR,
P=(Ag— A)/ Ag, o Ay AEBEKBRIEES.

1.6 BEAEFEBESERE BLO0.05mol/L Tris— HCl Em#(pH=8.2) 4.5mL, BF
25°C /KB B 20min, 2 FIIA 1mL X #EF 0. 4mL 25mmol/L 48X =AW, B G
F 25CKBF R 4min, MIA 8mol/L HCl KIER Y, 299nm A8 ER I (A) . ZFHER
RAMERERHRBKREER BRETELARK, P=(Ac- A)/ Ay, EF Ay ¥EH
R

2 ZRF0T

2.1 #®FSEWER DPPH MMM  DPPH(1, 1 - diphenyl - 2 — picrylhydrazyl) i % B
EERFR -GS ZRANFTE. R1EREY, RELSR . AE=H KB TFRHEE.
REMEMRWET,DPPH EHEMBE /51N 77%,69%,61%F 61% . B 1 B3R, E
{11{& 8k DPPH MRE N SIREEEAMIE L X R, EHitt, DPPH # X N iE £ 2 5 8L frig
BB 1.1 RO B 6 BT RLRY.

K1 PFP/HUERXRAFAEYRWBZELEHFZEFR DPPH B 1 E A T 168
FUEEEES), TURAERBRERE N R ZEEHEER DPPH B HERE ()M
EZ5. M P/HME, BETENRESEARK, RELZHKZ, AXE=ZHME/N RESE
A, BETRABTAE-REE BELBITRAE="BEEXF N =ZREZE, [H
FZBrPRAERZEBERE, U RAE=MBEEESRE AR TR =5 EE.

1 RS EMSE DPPH HEHR SEESHNXER
Tab.1 DPPH scavenging activities related with phenolic hydroxyl groups

#A RRELH B % =B} BRTMAM REH

A 0.450 0.100 0.140 0.176 0.175
P - 77% 69% 61% 61%
H* - 0.79 0.79 0.47 -
P/H™ - 0.97 0.87 1.30 -

YHAEBER R, b bR YR A M BT R IR (10 - 6mol/mL) A .
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Fig.1 DPPH scavenging activities of polyphenols

2.2 BEBHESARRERSHMREBEHENMR Fenton REER¥ AL
BEEEHEMLERN, THTRAERR:
Fe** + H,0,—~Fe’ " + OH™ + OH-
HERFREEHEUEERETE, PR RN RSN
Fe** + H,0, + Ve(RRAE) >V (E/AE) + OH™ + -OH
KB (Salicylic acid)IERUZE LY FRHREEE BBWESD . ERETR, BEH
HEHLOKGR S FOER, FEREASAREENBREEATY 2,3- —BEXTR.
TR THZEHERNZLORBEREENBRREUYRERBREA MRS,
WEZH RETFRARRGEGRNBREEGHENEN, EMEREE S hEN
RAEGREREL(E?2). BELBR REFRABRTEEERREGHBETHEHHE
fE p/h 43514 0.34.0.42(3K 2), Y HRIMETI1HE DPPH B i Ak /1 (L E 88 )8 p/
H(0.97.1.30)H =42 —, XEH LAY FERZER mERE N 5 DPPH B &6t
F(BNEBRX PR B R EAHEDFRHE, B AN LR Y REN K BHLIETRHANE
EMER, BATAR ERYREREEEAHERENFTES NS FHERFERBENE
EHRENRUSEEX S TRESBNEHATRE ~IMER, BRETFREESF
il RA —ANEF, Brid p/h AT AVE DB SR BT BE R AL B0 55 3 B b B0 AL 082 S 303 b3t
YA RS E E R 18 T RIE.
%2 IASHYRMRBEEbHEHEE

Tab.2 Hydroxyl radical scavenging activities related with phenolic hydroxyl groups

== WE LR BRTRAE RE®
A 0.232 0.17 0.185 0.265
P - 0.27 0.20 -0.14
h* - 0.79 0.47 -
p/h* - 0.34 . 0.42 -
THOABRENR, bl bR Y A H 500 BE SR BE (10 - 6mol/mL )RR,
“AFERER, HEEEE BN
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Fig.2 Relationship of Concentration and hydroxyl radical scavenging activities of polyphenols

ERLRMBEAHEARE, REBHEZREHBE 4, X5 Hagerman #45 R A8
B AEFENIXEENR BB MR RERE, B RN Fé* + H,0,—~ Fe*' + OH™ +
‘OHF Y F* B Fe?*, AT R T BETHEMNTE.

B _ERTR, B LA A B 3T B AR E g B R BRI R A P NME IR - BRI TR
MBREHEEGHREMRZA.
2.3 REBHESIZRPVILBERELERRIBRSEBXENMNGIER

WOBRERER EIFE P, TRENLRY THH™ 4% CH;(OH)CH:, CH; (OH)
CH-ENEHEIIAMNEZEFEATIENR~E R BAER-EUERBIREHE
(ROOY), BB AH_B(MDA). AE 3 WH, BELH REFRAR.RNEMBAE
BoRAMBIA KR P L MBREMNES, ENHOMTRENSKERIEL. BARERE R
“TRE SR IR A CH(OH)CH: "\ “CHs (OH)CH- fEF TIEHBRE AL R-"F1“R- & LT
B ROO-”, “ROO- 2@ MDA S L4378, FrUAST &4 & b W imBR S AL B M 3R
Y REE B NLE B2 R R K SMER, K CH3(OH)CH: R+ 5 ROO- #l5 MDA R ¥ ;
BEIFHBERRUNRERPEHBREATY XML& TRBHATH B, REAEREK
LHRRESER RETFRAR.ZESHNH G R P UHRE /LS. K30 P/ST
Ve MW BT EEM I R Ak R P EHBREATROHER, RRENT S
BETHRNEBRMHAERFEHBREAMENKTEESER.

®3 LASBYRMERED XS RHIHEEELEIMBEED
Tab.3 Alkyl radical scavenging activities related with phenolic hydrxyl groups

ZH BULH BRTREME XE®
A 0.170 0.134 0.136 0.115
- 21% 20% 32%
s* - 0.79 0.47 -
P/S™ - 0.26 0.42 -

"SRR B M BAST I B BEAR K BE (10 ~Smol/mL).
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Fig.3 Alkyl radical scavenging activities of polyphenols

2.3 EEFAEFEHHECRRERSHIMRER B BENER
ERE BB EAIRTABEANAEFEdETE, ERRSE=ZBHEMLL P
7Y, NREIER AR AR = B B FALHERE . I, — R R SRR =B B AL R TR

HNEXBEAETFE HENFREHRIE.
E4 LEHSHBENMRBEEET 8 bENEE
Tab.4 Effects of polyphenols on superoxide radical

FH BELE BERTRAM LB
A 0.2363 0.2402 0.3941 0.3068

P - -1.6% -67% -30%

BELSH RETRNE . XSBARAFERBEEARETEHENES, ENRTRE
BRAKLTE XTEREN LR =Y REMESFERATERAMBERRFABER
EYRAEZBRAC, A THEEFERESH QAR TOREEMERE =B EE
L RIE, WIERESH BRRTFTRNE. . XLHMEAL ATFEESHEEHET
Zh::E-

2.4 WESHHNELHE

BESHONEMNELEER () BESHESREG IR AR KR
R, TMARRTHS T, FEFRNVELE, ShENTEREMLERYRESR. W
REI i o2 BV, BRI B B AL | S AL AN R B R o, AR R £ B %T 210—400nm
H1 SN E A BR R AR UL, X 400—800nm B9 T W I A — & Wk . Bt B] 4 2w
FHRESRT H AL, ATHHAEZR AL QBESRUESESHEL
ERMERETF RETERMN CP' . F" AP MR RELAFHLER BEELHH
THRAGEE-REENNRKERE AXRNEHNNIT FRESSBE TR, ER
RENESY BESEHERETES, MR T FI0 R R AR, T M5 T8 &
- REL QBREZREGRUANFE H BESHRSTHIAEIERZOERE JIBRE
AR H, AGTERERSEE. B TRAWEFE, FEIHE LM gaRFIUSM
EIRHHETHIRMBE HUA SEALBFI =W My e mE BEFHERN,
B AR E M RIRBUK, UYIBr R R B, ATTHm i f e R & R L.
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ANTIOXIDATIVE PROPERTIES OF HIGH MOLECULAR
WEIGHT POLYPHENOLS FROM BROWN SEAWEED

Fan Xiao, Yan Xiaojun, Fang Guoming, Chen Yumin and Lou Qingxiang
( Institute of Oceanology, The Chinese Academy of Sciences, Qingdao 266071)

Abstract Using the assay systems of DPPH, hydroxyl radical, oxidation of linclic acid in-
duced by alkane radical, antioxidant activity of high-weight phlorotannins from S. kjellma-
nianum was studied. The results showed that hydroxyls in phlorotannins are hydrogen
donors and the vicinal trihydroxyl is a more active hydrogen donor than meta-trihydroxyl.
The hydroxyl radical scavenging capacity is closely related to the number of sites in
phlorotannins’ benzene rings for the addition of hydrogen radicals. Phlorotannins can inhibit

linolic acid oxidation induced by alkane radicals and cannot scavenge superoxide radicals.
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