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[(FE] b 7B 6 T 2 LUBERIEN 3 (Ascophyllum nodosum) R K QI SR, @ 1t
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TR | 15 V5L A HLIRR A O . g — P UBL AT | R | H,0, Bttt or Bom i
@ pH (HO9 N, HEAT 9L IR SR B i DG B A I R R HOKOF, FFR Ly (3%) IEAC BT FEAT IS, Rhifant
BETRBA 1 RN ) SRR O B S F A, I 207 L € I AR 10 I 3 SRR X 375 /1N BT it 40 . RAW264. 7
PR P — SRR PR RE R, G 2 H AT B (% B IO S SR S 1 5 1 T 1, 0, SAGIA B € T 205 1
FREN], H,0, SALIEBLERIENT 3R (R A ) B T2 AF . H,0, Bl sr 48, 6% , Jht(amt
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Abstract: In order to obtain the optimum decolorization method for removing the chromophoric group or
substances in ascophyllan, the efficiencies of various decolorization methods with different materials including

activated carbon, organic solvent ( methanol, ethanol, isopropanol, acetone, and tetrahydrofuran) , macroporous

resin( D101, DM130, and D101 - 1), and H,0, were compared. The results showed that the H,0,-decoloriza-
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tion method was more efficient than other methods. To further determine the optimum decolorization technologic
parameters of H,O,-decolorization method, the quantitative effects of times, temperatures, H, 0, concentrations,
and pH values on the whiteness value and the retention rate of decolored ascophyllan were investigated using a
single factor experiment method and a Ly(3*) orthogonal design experiment method, then the activities of decol-
ored ascophyllans on NO production in RAW264.7 cells were analyzed. The results showed that the optimum
decolorization technologic parameters were as follows: the H, O, concentration 8. 6%, the decoloring time 4.0 h,
the decoloring temperature 60 °C, and the pH 11.0. Under this condition, the whiteness value of ascophyllan was
(61.05 £1.12) % increased by 4.1 times, and its retention rate reached to(90.02 +0.03) % .

Keywords: ascophyllan; decolorization optimization; whiteness value; retention rate; activity
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Wt (Ascophyllum nodosum) , NFREAPE, B—FRBMEFEERE, EEAICKUETRL
KGZ5 WTESAEERE R, 205 8IREZHN 79% , J& Tk A =W\ . SR H 25K
FEJFRZ " BRASEEALAL, HOn A A M R R R, A1 R S
13% 8% ", HEREA Tl A b, i EEWH TARBGEEA ; R A b, 55 bl A
KMIVEIRIE | 1RDRHE; AER A, dont e R AR ISRy, Aok, KERsEl,
BERGEEA ZRME R A AR, WRrsim S0 PraeT Y L i g AR, Xk
A T P A LA £ R AR ) I 2 A A R R I A (B R R AP R T 5

TS R TAE B 2 MR TR i —Fh, RS T AR S R Ll A s, oA —x
2T, B2 B A O, TR, FIEZERER, ARTXHAYEN . 45051
ROCRMWFZE, HAEE A TR MAS g T 25 S A=, i S8t = A s m . skifi, B
X I P 5 SR A A 9 i 3 B AR P TR T S A R A W e e 5 T 1w, %o R € R R Ak Ak T
Bz WE5E . ERTEE X 2R FH I 0T v — A A ML R ARG | TSRS BRE | BRI Bk
MEK (H,0,) AL 5, Hor 3EPEAR Bk iR A 5 Kbk, i ELScARE & ) W e Wi B
PXF ZHE AW RE ST, 1 R R R R AR, AR AN BAE Y H,0, AL B A B
FOR R, BERIR . PERRR, HEE R, A5EEN,

ARG I O AR TR M . LA (R, L. SN, NEA DY AR ) A, KA
JI§ (D101, D101 -1, DM130) W}, H,0, S AbAFAS [FBE €2 5 0 %0 v i 5 SROB i (2 R iy s -
— 5 3 A € )5 R i SR (A AR B R, X i Y 1,0, SR T 24T
Petl, FFEEG AT A A T 206 J5 R i i SR X5 /N BR AR W 40 i RAW264. 7 A il —E AL A
WM (REEE ST AR AR Z —) , Uik th A B R R R e e S S e T2 %
1, S i S SRR AR RN T R e B i A0 A W B 24 4R 1 10 P 25 Sl

1 #MRIERE
1.1 #R5iEHF
TSI T35 5 W) H AR L, BT (3500 u cut-off) WYT FiEIEMAE YR A RA R, ke
DA A F LT ERE R A BRA T, /AN E WG (RAW264. 7) Wb ERF2E B 40 %
KELWAE (D101, D101 -1, DMI130) MgFidb = B MA R R ARA |, HEE, OB, RH
B PIER, DUSKR AT 95% ClE . ERIR . UKEERR . AL E . SAbEh. SR simAE T
B, OBEIR AR AR T R E 2 AR B R A R A E, o i all; IR ZBEIW T Sigma-Aldrich
E B Fl; DMEM £5 325604 F 32 [E HyClone Al 5 G2 LIS A F LA Biological Industries; 100 x
PrEZFE (10 000 IU/mL Z R EFRHREM 10 o/L R R ) WIRIAT Sigma-Aldrich H[E_FIAH
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1.2 UBH5EH

ZXRD - 85110 FH $fr ARG KM (I ERRE U A BRA ) 3 FE20/E120 B pH R (1
VMR - FCRI AR A BRA T ) 5 Avanti J26XP SR R B.OHL (FEE D52 S /A H]) ; Free Zone 6
plus B ELZS A VR TPl (5[ Labeoneo 23H]) 3 ADCI —2000 Z 414 A 3h B (Jb 5t R 22 ri g4k
RABRAF) ; HERACELL Vois 160i # CO, i 7748 (18 E LB CIH/RBHHL A F]) 5 Fi g2 @157 05
( HA Nikon 23 7]) ; 1300 SERIES AL BIA W) tE (FEEFEER W /RFHEL A F]) 5 BioTek Cytation -5
B AR (EEABIERABRATR) .

1.3 KELRBERIT AL 12

ZHSCHR (18], IR AR5 95% CRERIB B Ik, KRR, HZRBKERZET
H M HICRER, FF BT 5080 5% NaOH W 2 ~4 h, AIKuEZ P, TR 34805% HCl
IR 3 h e, FZEEKERE P&,

1.4 EMRERENFE

WISEEE . BT RR R, i 60 EHARMET, BEMHEIRLL 1:30 (gimL) Sk, KR SE2 h,
RHEZER, IR OBRREERE, H HCUIRRE LW pH (2 1.3, T4 CTHE, 44 7%
B0 (6253 t/min, 20 min) ABRWEEERTIE, LWEWH NaOH W Z= )G, T4 CTFHER S
B 50% L EEERUITE, WiHE L (6253 r/min, 20 min) RBUITE, DOESEEE 2 WIFE&IHUlE
Yy, ZaiKBENT (3500 u cut-off) Ji, YVRTHRFAS I S0
1.5 ARBReFETaHEREHanNSoHF

PSR . B15. 0 mL I R MHA R (4.0 /L), $RBURIRFRILIMA 3. 0% B3GR, =
IR 12 h, B0 (6253 t/min, 5 min), FIHRAHTHREHEER,

AP FZERE . B 60. 0 mg M BRI A S 4y, /AIMA15.0 mL HEE, LB, SNEE, N
B AU A R R DT vE RO, IR 12 h 5, B0 (6253 v/min, 5 min) FF_FIEW, BCHEULNE,
A S E Y =E g

KALB IR FH . B RALRHIE (D101, D101 -1, DM130) R4 5, A RN (2.6 cm x
20 em), HU5.0 mL O EERMA (4.0 /L), EREHEARAMIGRZENHE, ZHEBEE 12 h, 210
IKUERVEMR T, WORVENBA W, iR TR EEAH,

H,0, %4L¥E: 15.0 mL ¥ -3 BBAR (4.0 o/L), Z29IMA 1.4, 3.0, 7.5 mL i 5 & 20 5
30% H,0, &HAFESBIMNN2.5%, 5.0%, 10.0% , =HEME 12 h, 24iKEH (3500 u cut-
off) JERATHEEE, %M,

A3 I LA TH 5 T 5 SRR O L B e RN 1 BE(E 8 A, LA ] I €2 7532 X 6 P 5 SR O € 355 R 11
AN
1.6 H,0, xR REKEELRE
1.6.1 H,0, B s8R Rilys

HU15.0 mL (M3 RSV (20.0 /L), pHIHIAZ 7.0, Z5IMA 0, 1.0, 2.0, 4.0, 8.0 mL
B34 30% H,0, B HATTRSEM N0, 1.4% , 2.7% , 5.0% , 8.6% , BT 40 C Yy HIE
TEKAERLEE 1.0 h, BEEJE 0 SRR R 2 4KGENT (3500 u cut-off) J&, AGTHREMEE, HHH
WM R BE 22 O 0 1 A0 v 35 SR Y D6 1 BE AL
1.6.2 B[] s i R e

B15.0 mL ot 3 RBEA W (20.0 ¢/L), pHEIHZE 7.0, MAJE 4L 30% H,0, FHLANHE
SR 5. 0% , HPVEE/KFEMIE 40 CJ5, 25IE0.5, 1.0, 2.0, 4.0 h, Bt iRk
MZBNT (3500 u cut —off) JEARGTREMEE, THE MR B, R A A i i
MR,
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1.6.3 Moy o e 25

H15.0 mL Vo RBEA W (20.0 ¢/L), pHEIZE 7.0, MIABIE /340 30% H,0, 2 H A ik
BN S5.0% , BT AFERE (20, 40, 60, 80 C) AYHMEE/KMEBIE 1.0 h, B )5tk R
FEMZBHT (3500 u cut-off) JEA TR BT, M3 RBAR BB A, I R A & i i e
BT,
1.6.4 (o pH (HAA N KX K

BU15. 0 mL M-SR BHAT (20.0 ¢/L), pH{ESMIHA 3.0, 5.0, 7.0, 9.0, 11.0, JMAJiE
S3H030% H,0, BEHAFTRESECHNS. 0% , HAEEAKMMAZE 40 CHEPBE 1.0 h, B En R
BERERZ2ENT (3500 u cut —off) JEWUR TS, TR MM SR RE R, I AR A 2 i
IS SR ) W D A
1.6.5 H,0, AL 1 28

TESA R ZA I A Bl L, SR BT SE SR R, SRR B RBIRFEI SR &R, s HIEAS
W, RA Ly (3%) IEAS BT g i -5 R A AR (0 T 2450, AR H,0, B PR 2 (e i 05 2%
R, S HFEKT, #BBRE R, X EZHERHT L,(3Y) IR (W& 1),

®1 OAMHEREREESKBERRKE

Tab.1 The factors and levels of orthogonal experiment for the decoloration of ascophyllan

N2 Factors

x H,0, Bt i ] I
The concentrations of Hy0,/% (A) Time/h(B) Temperature/ °C ( C)
2.7 1.0 40
2 5.0 2.0 60
8.6 4.0 80

1.7 EAMEREAEENUE

ZIESCHR (207, BB [ A B € )5 v it B R R, A FEE T4 A s A EL (ADCI -
2000) (UTEHEMMATIFEES PN, R CIE - XYZ RE RS, MW =R,,, Hi. W HREORGE T
Y ; Ry, ARG RGN IS0 R, ML (RIARE) . BARERET 288 ADCI - 2000 & 514 H
Bl EEAE F T WA T E
1.8 EAMERBEREBZRMNNERITESE

3 AR IO € T 9 i SR AR RN 0 J 5 ARAS AT PR R B T TP, T 50 CARAUF T,
TR AR, SR T 1 SR T AR A R T RO R B R TR R

W SRR E R /% = (JBO)E R EERE TR/ I E T 3R ) x 100,

1.9 SEMEREES RAW264. 7 AR NO &S
1901 it e SROM A o VS VR e

U (2 R0 i BV s SRR 209 1 x PBS (0.1 mol/L) Beh{ 10. 0 o/L FESIAMISG 4 0. 22 mm
UENITIERR TR, & HU16 L T SRR AT (10.0 ¢/L), JIA 784 pL DMEM 3537 3304776
FE, 153200 mg/L I3 EOBERE SR, FHIL 200 mg/L 4 LIS BROBERE VAR 400 pL, fIIA 400 plL
) DMEM 35353845 101 (O FEBIREATRaRE, 1551 100 mg/L L i SOBERE s, A AL UEA T 2 2 s
BE, MRKAR13 50, 25, 12.5, 6.25, 0 mg/L 03 RMERE SR, DA 2D BRITE U EEh 52 i
1.9.2 RAW264.7 ZHffs%5:

ZOCHk [11, 217, RAW264. 7 A2 G RERA K, FH & B 3450 10% fR 4= 17 . 100 TU/mL
FNHHZRM 100 mg/L AR EE S 2R ) DMEM 3572, 737 C 1. &4 5. 0% CO, ) HERA-
CELLVois 160i % CO, ¥ 3548 AL %
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1.9.3 M- BBHES RAW264. 7 40045 5 NO &

ZHESCHk [11, 217, #F RAW264. 7 40 (3 x10°4/FL) 80T 96 FLARMLIE Fetioh, &ad il sk
YHRENGEESS , INARLEFTAZ AR T AR A5 ARMRE (0, 6.25, 12.5, 25, 50, 100, 200 mg/L) #Y
WP SRR LA, DL DMEM 553756025 FIXTRE, LA LPS (10 pe/L) APAYEXT R, AR 3 4
AT, T 37 CF ., HFESELS. 0% CO, AL FAR AT 24 h J5, BALEUE 50 pL BISHE T 96
UM, SRJE W EFERTPINA 100 WL Griess 3 (7% 3 mmol/L #FEHR, 30 wmol/L N -1 - (%) 4
Jile —ARTREL  BRREYEL 25% VKIERR ) , WG 20 min, T Ay AbIEWOEREEE, RN, B 50 mL 240
WEE (0, 6.25, 12.5, 25, 50 mmol/L) ) NO, FR#EAE T 96 FLART, MIA 100 pL Griess i3, %
HbRAERT LR, TR EIEWh NO BUMREE . B RAW264. 7 4108 (3 x 10°4/fL) $ERhT 96 FLAN LS
FEH, MRS FRINRE S, A3 B ZARTR] T2 4t €0 5 A 7 98 SRBAE A VA T (200 mg/1L)
LA DMEM }532 560028 (X IR, RAIAEa i 3 AT, T37 CF . &FHSM4LS. 0% CO, i AiMaE 746
WS 24 h 5, BALEUGH 50 pL BIER, % BRI AR IR R NO ROMRE

2 ZEREHH
2.1 ARG EN A ERER AR

2 MSLEAE R, KL IR AR H, 0, 12X 16 M 35 SR (S8R0 10 1 e W B2
FIAHLE R ZEROE , T BEREE R . Wl OfE, NBE, SR UEnkm b s, HEia)
R, SARAHAAN IO AR AN [R5 A4 R FLAR I I8 B X - 8 RO I €0 23 4 A [) 8 28k
A, b D101 RALB R (BOR e, W0 B JRBE L IR B 05 H, 0, Sk 0 v it 388 SR (L 80CR
e, BEH H,0, B B, i e i AU E I R AR BI5E T, S E R AR T H,0, T
HIPEON 10. 0% i, B @A EE AT A M BRI A 0, 45RRM, H,0, FALIE G OROR i
e, HORHTFEHE— 2D i OB (0 )5 o 8 SRR 4 2 (R SR £ B 3¢ G 1L 0, SR (0 T2 5%
PrEAT AL

*2 AREBREFENATERERBLROFE

Tab.2 The effects of different methods on the decolorization efficiency for ascophyllan

5 {2, )73 Methods for the decolorization

TR M Bk e 3 AU B H,0, ALk
. AL ZE Ok . .
Activated carbon . Macroporous resin H, 0, -decolorization
Organic solvent method
method method method
IR/ . . L SENEE A
l\ B =} I
AL Activated TR LB PIEE Isopropa- M Tetra- DM130 D101-1 D101 2.5% 5.0% 10.0%
Untreated Methanol Ethanol Acetone
carbon nol  hydrofuran
R + + + + + + +
Puce
we + +
Brownness
i . .
Sandy beige
e +
Faint yellow
(it .
Whiteness
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2.2 H,0, B EIEEE M ERERARNZN
2.2.1  H,0, J5iE 5 FOu i i 75 SO B R0R 1952

KR, fEB R . Biamal, Bk R pH H—E & T, BEE B OV IKZR S+ H,0,
S oA, € Ak B S AR AR ) 6 I SRR S R LT, M ROVAR R T H,0, iR
IR 8. 6% B AR fe A, RAT A BE ROEAE S A T BE (R (24.97 £ 0.58)% , VLW, BEE
H,0, Bt sy B3 m, 43 ff =L 1 OOH ™ 3 £ 7 FF &4k o i R pH b i) — 26 & 0 3L A 50 )
R B H,0, B AR, o nt o R B R AE AR 95% DL b, L, 45 A it i R
FEEME SRR B 2, H,0, BTt UK T e 2. 7% ~8.6%
2.2.2  Ji e A o vt g SR N € AR R

K2 R0, TEBLEIREE . H,0, Bis 4, BEAKR pH H—E &M, FEE B TR
JUGE 0 A PHLJ R A 4 6L S5 SRR it 11 BE (W s, YBR[ 4. 0 h B, i SRORE 1 (A B
(27.98 £0.31)% , 0 3EERME LR (94.99 £0.47) % . P, 454 €05 I i35 SO0 1 31 M
FHECR R, AT ] R 2R AP %S 1.0 ~4.0 by

30.55\0\@\0‘o 1100 30.5 100
3 19 ¥ $ 95 &
= 255} & < 255p E
E {90 2 - 1% =
£ 20s {gs % £ 205t 185 E
§ 2 § 80 =
4 80 M‘ 1 ‘M’
s . N = 155
= 155} —e— 12 1H Whiteness val - - R B2
) 15.5 H };{E fleness vaue {75 ‘?B,i # — e— /¥ {H Whiteness value | 75 ®
I —O— %4 *K Retention rate & I % .
L L —O0— ﬁ‘( B $ Retention rate
10.5 L L L L 70 10.5 L L L 70
0.0 2.0 4.0 6.0 8.0 10.0 0.0 1.0 2.0 3.0 4.0
w(H,0,)/% 5t €215 (8] The decolorization time/h
E1 HO,RESHXH R EREAEEM 2 BianExpEeatRERREAEEN
REBZERHZN REBER I
Fig.1 The effects of H,O, concentrations on Fig.2 The effects of time on the whiteness value
the whiteness value and the retention rate for and the retention rate for decolored ascophyllan

decolored ascophyllan

2.2.3  JBUA IR BRI I SR I (SR S

K3 2R, 16 H,0, Brit/p %, BembE, BEAR pH E—ERAMT, BEEBLEREZ R
P, MR R BT RO € SRR AR R T T LABIER H, 0, f 53, AT 250
fedt OOH ~ =4z, AT B 9 it 3t SR W v ) — 28 % (0 i AT sl o, 29 0500 2 I A % il 32 36 )
80 CHY, HEHIEE] (70.05 £0.02)% , YW, H,0, TR A T X - SR b & (kA
Py al IEATAT R O i AL BRAE L, AN H, 0, S0 ML €00 326 o 9 o8 SROBE ol € IRk B BB AW
B, BEAE AR FR IR RSB T, B S T SRR R DR B R AL, Y IR IR F 80 C I, B
BERI PR B AT R (75,15 £0.32)% o, R, BEERNRRIRER TR, H,0, TEBERA 5 H 5 i
O]l DO RO 2 3 v R e S o B N TE i 8 2 55 T AN e i 2 I S R &S NG i
BRI, DI, 258 OSSR LR A, IR B P ZORFE FEIERE 40 ~80 °C
2.2.4  JBEAIKEFR pH (BN -5 SRR € 1 52 e

K4 250K 0], 76 H,0, B8, BEERE, BiakE —En a0, BERGOKR pH [Hr)
P, WM BRI E R A, S ERR pH (E R 3.0 B, UM EREAEMER (17.78 +
1.03)% , MWL R pH AEIEE] 11,0 B, 060 )5 76 i JRO0E 1 B8 (8 0 35 4 = 81 (29.17 £0.27) %,
KW H,0, S TEAE RN AR Z s S0 T B RS0 . AR e A5 X 2 T s PR £ 7 4
FUERBFSER, BRIEA BT R) H W0 T H,0, 920, st Bt OB 2 T H,0, M7k, A
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I, FEROSIR R PEZEAE S, EART H,0, (A6, 025 8RB A4 T BB G T 2AE Tll
AP h Gy il A I G, R, pH R R AR AE SRS 50 HT

80 100 0 100
5 S 40 } 195

60 t )
: 190

&) L & ‘QQ
S 95 % g 3
= E 3 =
£ . 90 = £ g
@ [ J¥ {H Whiteness value = 2 30 F ] g
% 40 |—o— 1 # & Retention rate 85 % % 4 85 %
E = =20k =
= 80 = . 1 80 4
m 20 | BE m 10l —e— /% {H Whiteness value 5}3{
E];( L 75 D\S/ kIP( —0— %88 %‘; Retention rate 17 =
0 . . . 70 0 : : : 70
0 20 40 60 80 3.0 5.0 7.0 9.0 11.0
JIi £ 95 BE The decolorization temperature/°C pH
E3 BEMBMEETERBEAEENMREENZT B4 GEpHEMREAHEREAEEMREERNZIN
Fig.3 The effects of temperature on the whiteness Fig.4 The effects of pH on the whiteness value and
value and the retention rate for decolored ascophyllan the retention rate for decolored ascophyllan

2.2.5 H,0, AL (A 2 & IE 2SR

W3R 3 k22 R BRI, WL 3 SO0 1 R 5 4% PR R TR A AR DS PRS2 M ITUFF A € > B > A
RIS IR > ey 8] > H,0, BrfE 708, RS RAAED OBCR (HEE) BREKFEN ABC,, HI.
H,0, Fiit 7340 8.6% , W] 4.0 h, #HEE 80 C, K3 Pl R E WA, WM ERRRHEFSKHAR
] A AHSCHESZ AR Y C > B > A, BB > Wf(A] > H,0, Bt/ E, 3 R Ik i R
FAKFH ABC,, Bl H,0, i/ %08.6% , B[] 1.0 h, WA 40 C, £ 4 HFESPELER, A,
B PR I 6 S5 v SR B (Y T RE R (F < F,) , CHARZEEZW (F > F,) , RUE
TRLBE XL 3 RO Y H, 0, AL R ORI E 2 A, R 5 T2 g R s, AL B, C3 Al
FEX2E H,0, FALEE DL AR5 R 0 R B AR T R E R (F < F,) .

x3 EMEREN HO, SUREERRKEFERREIRITRER
Tab.3 The orthogonal array design and results of H,O, oxidation decoloration for ascophyllan
ZEIKF Levels of factors

FHH S FE A (RS
Experiment number w(H0,) t 0 Whiteness value/ % Retention rate/ %
/% (A) /h(B) /C(C)

1 2.7 1.0 40 18.44 99.20
2 2.7 2.0 60 36.67 94.24
3 2.7 4.0 80 81.06 66.22
4 5.0 1.0 60 40.79 93.32
5 5.0 2.0 80 75.79 73.21
6 5.0 4.0 40 33.81 94.57
7 8.6 1.0 80 70.54 81.56
8 8.6 2.0 40 32.83 93.44
9 8.6 4.0 60 61.05 90. 02
K, 45.39 43.26 28.36
K, 50. 13 48.43 46. 17
K; 54. 81 58. 64 75. 80
R, 9.42 15.38 47. 44
k, 86.55 91. 36 95.74
k, 87.03 86. 96 92.53
ky 88. 34 83. 60 73. 66
R, 1.79 7.76 22.07
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R4 AHERBEOEEFESTER

Tab.4 The results of variance analysis on the whiteness value for decolored ascophyllan

JPEH 52 P 7 it . p B
Source of variance Sum of squares of deviations Free degree ! Significance
A 133.01 2 3.07 19.00
B 367.65 2 8.48 19.00
C 3445.17 2 79.44 19.00 *
R2% Error 43.37 2

x5 EMHERERBEFESWER
Tab.5 The results of variance analysis on the retention rate for decolored ascophyllan

JPEH 2T IR Friin . . [
Source of variance Sum of squares of deviations Free degree ! Significance
A 5.13 2 0.10 19.00
B 90.79 2 1.80 19.00
C 853.36 2 16. 89 19.00
1R 22 Error 50.53 2

2.2.6 KUFSEE

WERHEEC 15. 0 mL Y3 BOMRE SRR (20. 0 o/L) TRIRE T, et T 2007 3 BT
Y, S5RKRW], SRE T 20060 5 V6 i JRONH 1 B (A SRR O B 32 40 i) 3k %) (81.48 £0.05)%
(61.93 £0.62)% (n =3) . AU, WA T AT,
2.2.7 FAERGT AR ARG ZHHES RAW264. 7 41HE4: 5L NO A9 E 25

WREERR RS, 8] 5a Z5 SRR, BRI R0 215 S RAW264. 7 A AR B NO, HE W
FEMCHIYE . 47 I 3 TR o VR R 200 mg/L B, B0 (SR I 38 RS 5 RAW264. 7 41 LA i NO
2 T PN R LPS B35 SR M (25.37 £0.25) pmol/L, &l 5b 45530 | frdmdd i (a T 20 54
T, EPBLEIREE A 80 °C |, H,0, BN 8. 6% WLt E] R 4.0 h BF, W65 FRA5 A0 1 i35 3R b
T RAW264. 7 4IAAE A NO PTG TEA 25 . LA, BRI SO IR R PR R S TR e AU R
T VLS RO A B, (B 55 ARAR A M B RS 5 RAW264. 7 4 AE J NO 196 P 1 25 R AR

40r 40
=~ * ~
.‘g 30F = "4 30F Hokok
=) — =)
g =]
2201 220F
= 10} S 10}
= =
0 0
a b c d e f g h a b ¢ d e f g h
a) it {5 B Before decolor b) A4 5 After decolor

Ui ca,b,c,d,e,f,g 700l 3w p GBI 3 R M) =0,6.25,12.5,25,50,100,200 mg/L.,h 37~ p(LPS)=10 png/L,
Notes:a,b,c,d,e,f,g indicated p(ascophyllan)=0,6.25,12.5,25,50,100,200 mg/L, h indicated p(LPS)=10 wg/L.
E5 fBemantERENSERa I ZREeREHREEES RAW264.7 4B £ K NO
Fig.5 The effects of ascophyllan and decolored ascophyllan obtained from the optimum
decolorization technology on NO production in RAW264.7 cells

2.2.8 IEATSLEG WA S RAW264. 7 404 5 NO AN & 45

BRSNS TE B 55 T AR A B0 i B SR B (D1-As, D2-As, D3-As, D4-As, D5-As,
D6-As. D7-As. D8-As. D9-As) &S RAW264.7 404 B NO (45 R & 6 s, Hd, D3-As,
D5-As, D7-As SHEARTHEMERMRS (As) 55 RAW264. 7 04 AL NO 3 PEAH b 2 3 REAIL, 1M
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D1-As. D2-As. D4-As. D6-As. DS8-As. 50T
D9-As e FHiAS RAW264. 7 4014 i NO,
R HEAA RS S E, 45653 4071

WU SN H,0, SULBL A HE AT =

AT B SO R, po- £ 0T

As B PR R SR A B R B o IR, L %20
=0l
Z

JEM A E] (61.05 +1.12)% , {4 B4 5k 5
(90.02 £0.03)% , KUk, D9-As [T o "

2 (8. 6% H,0, . BARTH 4.0 h, ol -

JB IR 60 °C ) SAifu it 3 3R H,0, AL 0

L A T2, WE AT DLA 4 o £ B3 2 2 02 <4 <4 2 2 2 2 =z

T MR A 1, SR LA R PR R 4 v 5 8 8 &4 8 3 8B & 38

H A BRI R E6 MEEanEREsS RAW264.7 i 4 A NO
ISP TG H,0, Ak (a5t Fig.6 The effects of ascophyllans and decolored

. L < s hyll NO production in RAW264.7 cell
TR M (Sargassum natans) WHBLEA T2 ascophyllan on production in cells

AR, SIMAARFEE (2.0,5.0,8.0,12.0 mL) i s34 30% H,0,, Bl E )y 30 min, A&FR
pH {4 11. 0 BF, SRAFMWER RO E, HHFE | SR RSB anH L OREIK, HE
Fras 2 R B N ZR T 2B HF S (Enteromorpha linza) FLZHERG H,0, FALI (0,07 7% fefE 514,
R T 2400 R AR 30 °C, BT 30 min, H,0, &FiE/04021. 4% , RIS %K
FIBE €558 53 5511 R 48. 8% T 64. 4% , X EERFFARIE SAMR RS L T 2248, H H,0, AMUH
WA, M H R R, BRI, W VRN (Laminaria Jjaponica) & ¥ KL 22 4 1Y
H,0, ALl taykm &3, A& H,0, BiE3401.0% , pH {ER 9.0 B 2B AE 45 C
fEIR A 5.0 h, IRAGFHZHEZE R (61.51 £2.78)% , MEZBHREER K (95.29 +1.73)% , X
EARMR I T 25 AR R R IR B A0 L, SRR = i 2O B KT

3 #ig

H, 0, A7 X0 ELAT 58 A5 00 928 175 5 16 1 10 9t P 3 RO I €L A8 SR B d PR 3R 45 SR 3R
WSRO A R B R S IR B 2 () (A DG e K IEACIK I R W], A T2 (R EE
80 C . H,0, Fit /4 8.6% . WL HT[A] 4.0 h) €5 J5 AR A5 v 0 35 RO0H 1 B (B AR B 2500 1) 3k &)
(81.48 £0.05)% , (61.93 £0.62)% , WF&MT AT B BB ET RAW264. 7 404 5L NO 1)
TEVES AR, A SCERG I 5 AR A B R 0 I BE(EL DR BR R SO 5 RAW264. 7 4 2E
B NO FIE PSR 55, B2 H,0, S0 I €0 7 % 6 i g OB i e M €8 .22 k. HL0, it & 43 3K
8.6% , Wifubfa]4.0 h, WA 60 C, With)s 2 B EMEZREIRERE50R (61.05+1.12)%,
(90.02 £0.03)% , BLAAMET, WEMSERME A EE ., R R IOEHELE TRIEMAKE
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