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Stability-keeping effects of proteins and anti-oxidation/-rancidity of oils by
fucoidan from Laminaria japonica
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ABSTRACT: Objective To explore stability-keeping effects of proteins and anti-oxidation/-rancidity of oil and fat

by fucoidan from Laminaria japonica (FL). Methods Bovine serum albumin and milk were used to evaluate
stability-keeping effects of proteins by FL. Peanut oil and lard fat were used to determine anti-oxidation/-rancidity of
FL on oil and fat. Results FL effectively improved stability of bovine serum albumin and milk at a dose-dependent
manner. In addition, oxidation and rancidity of oil and fat were suppressed effectively by FL. When the corresponding
dosage of FL was 4 g/L (original concentration), optimal inhibition rates of oil oxidation were (65.17 +1.33)%
(peanut oil) and (63.32 + 1.46)% (lard oil), respectively. When the corresponding original concentration of FL was
6 g/L, the largest decreases of acid value were 0.0895 + 0.005 (peanut oil) and 0.0857 + 0.005 (lard oil), respectively.
Conclusion FL can effectively maintain the stability of the protein and the inhibition of oil oxidation.
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A]); TGL-16LM &5 .0 HL(WI g B B RF 4 AU A BR A | );
PHS-25CW R 11 ( i AE # AR AR FRA A,
23 KWHE
2.3.1 4 fE & &4 (albumin from bovine serum, BSA)

SRR 1, 43 3IE 10 mL BSAQ g/L)ER S
SEARFRAYFRIEK R RIHREE FLIRM(5. 10,15 g/L)iIRAT, A
ERERIA T pH 2 4.0 5, CREFBECHFL)EE . HER SRS,
e A A A I LT e I
232 FmZxafhek

SRR 2, A BIBOR RMRFLAY FL(S ¢/L)E
T 6 mL &4 457, fin/k % 8 mL, 14 pH % 4.0, 2500 r/min
Bl 25 min, B EWEW 3 mL, JIA 1 mL FSEEHIG-#)
2 T 7 25 W 1 W (0.01%, G-250)iR %7, 10 min J5 I &
ODso5 o ™
233 ShAERLM A

FREC 2 g AEAE T &I 1 mL AR S (9 FL 159
(2. 4. 6. 8. 10 g/L)yT 50 mL #EIEHiN, 70 ‘CH#EAL 1 he
FREL 0.02 g 3k /5 AEE Mg m E 10 mL HIE a8,
110.5 mL 2405 - VKBS IR (2:3, V- V)%, FHIA 0.05 mL A4k,
PR, BEFRBRER 0.5 min, KRG ERLHE
3 min, BCHE IR AF(100 mL K PIMABERR(1:1, V:V).
0.5%MALAN . 0.5%TEH . 20%FEIR — SANAE R4 8 mL, T’
A9, e BT ) 2= 20 LY, RS R RIS, R
5 min J&, ME ODsgopmeo
23.4 g B A 1Y

3R 2 g B AL A0, A 1 mL AR[RVE FL
W2, 4.6.8,10g/ML)j5,70 Citfk 1 h, R EERIE, B
3 g BTHEIEM T, A 50 mL i BE-2FEQ:1, VoY)
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Table 1 Stability of BSA solution

e BSA(mL) FL(mL) 7K (mL) JSARF (mL) FL 24 (g/L)
1 10 0 20 0
2 10 10 20 2.5
3 10 10 20 5.0
4 10 10 20 7.5
F2 4MEAREN
Table 2  Stability of milk protein
haes FL(mL) ZEAW/K (mL) i 2 45 (mL) FL 2 B (g/L)
1 0 2 6 0
2 1 1 6 0.625
3 2 0 6 125
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59 %

RA WA mMAG, TREE, T2 A] DLIR S 5% h A R,
ARSI, FINA 2~3 M BkiE R, LLRAIm
(0.05 mol/L)i% & -

¥ B T E R M (acid  value, AV) K FR i FEAK 1A
(AAV)

AV(mgNaOH/g)=(1000% Cxaon* Vxaon*40)/ W
AAV(mgNaOH/g)=AV,~AV,

K, AV: RIA, mg/g; W: B, g Cnaon: R
T R BRI, 0.1 mol/L; Vweon: THEEREALANIIIA
T, L; AV A0 FL A3l BE 3R A6 2405 IR 1H, me/g; AV
AREM FL il igs AL AL 5 IR IE, mg/g, AAV: FREFE
IR AH, mg/g.

3 ZBRENH
3.1 FL ¥ BSA AR EHRE N

FL XF BSA W E TER S I S2 10 45 0L 3. 7E1R
AT, B 7 d TG BT, B FL REHOR, %)
AUCTERT [ . JiINA 5 g/L 9 FL () BSA ¥R, 7655 7d
SEIFRRTTIE, FL MREEREINN 10 g/L i, BSA BN 7ES
10 d A FFERUTHE, TN A KU & FL(15 g/L)i, BSA ¥l
MIFESE 12 d A TF IR BT .

&3 FL X BSA ARIRE MMM
Table 3 Effects of FL on stability of BSA solution

vl
KH(d)
FL(5 g/L) FL(10 g/L) FL(15 g/L)
7 el W G
10 g B o
12 J o H

3.2 FL 4 MEAREERNEN

BRMESRAET, APk & HIE H RIS, ARSE
ISF % T2 15 G-250 e i ik L T I A i 2 WA AR
EEXTEEI AR E MR I, LIRSS IR, 18 2 MR R
FERR M A5 T X B RE R BB R e R . W 1 iR,
WM 1 mL 2B IR 2 W A W' BE HL AR N 2 B A 1
BT0.1, TAA 2 mL ZRHE WA RS, LR %
BB B2 R VA VROV A 0 B ARG I R e TR
3.3 FL inmBESWHER

AR B FL X g S A Il VB R 25 SR an i 2
FiN o GEHRFH, TEFTER Y Tt vk B Y5 BBl (0~10 g/L),
FL XFAEAE M ARG 2 Fhilig g fh b 2 1ok i 2 —

045
04
0.35
03+
0.25 Aa
0.2
0.15
0.1
0.05

0

WIERE

0 1
FL¥N/iN# (mL)

TE: ARIIRS FEAARREA R R F M2 5+, P<0.01,
AN TR RAT BFMEZE S P<0.05.
P 1 FL XA 8 RS E PR R R IE (n=3)
Fig. 1 Effects of FL on milk protein stability (n=3)
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FL#FE(g/L)

TE: AN AR RE F ARG W P E 2,
P<0.01, AFE/NEFEMUFREA B #E 25 P<0.05;
I A R AA B #1225 P<0.01,
€2 FL g is et (n=3)
Fig. 2 Antioxidant effects of FL on oil and fat (n=3)

ERIAE . Y4 FL WEMRT 4 /L i, SHMAS MR R b5
FL ¥ A8 KT K, 24 FL YRy 4 /L Iy, Xt g4 il A
TGRS 58 65.17%F1 63.32%. Bl FL ¥ B Y1
K, XA B AR R R B T RS, FEARR TR
BESAF T, FL XHAEA 0 A S SRAR IR 3 AT
3.4 FL HuihBEER Mok #2940 HI1E A

ASTR] J5 i e B %) FL X yi g 1 DK At v 0 o 4 FH 485 21
W 3 Frs . 7EFTERSE M T it i B VG R M9 (0~10 g/L), FL
X AE AL TR X 2 i R 1 R BOK A Y HLAT — e S il
YER . 2% FL WE N 6 g/L, 64 ARG 0 A BR AN B AE 2
MM 0.0895 mg/g 1 0.0857 mg/g, FL XJ 464 I BT IR K
IK i R 5 SRR SR T A T
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&l 3 FL HUih g R WOK 4 B0 7R F (n=3)
Fig. 3 Anti-rancidity effects of FL on oil and fat (n=3)
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