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A GE UAAT ARy JEkE 3 S PR 2R S
M) o7 T VR FR A A RS B M IR I T2, A A
AR YA [F 22 O B DPPH H Hi &  ABTS*
H SRS A S Re o, IR T OO R
SR A I IE M, A8 S (AR S
wE%,

1 MRE5FE
1.1 #REIRH

AR H TR AN M1, 1- 0K
F-2-=mI A (DPPH) 2, 2-BK & -~ (3-2
HHE R I E s b —6— itk 11 ) — 8% £ (ABTS) , I ifg Y it
AR A R A E bR AR (96 L), HiEAE T4
VIR A B A 5 4 0 055 7 BRI (Stap hylococcus
aureus \CMCC (B) 26003, &% 1M 9K & (Vibrio
parahaemolyticus )CICC 21528 K M35 A [C B (Es-
cherichia coli)ATCC 8739, 3 JE 7 9K & (Vibrio
Sfurnissii)ATCC 35016, R8T @ M K 22 A= PRk 2
5T
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1.2 NE5E&

I P (KQS200DE ), B 118 A AL 35 A7 BR
N EREZE KA (RE-52AA) , |3 7 2@ A= AL AL 28
J7 s # A K AL (QYSW —10A) , 52 /R 7K 4b B AT BR 2%
A HL 7 KV (HZK-FA2105) , #4858 0 20 2%
() A FRA T s pH 31 (FE20) , 1 g 2 14 ) 5
KEA B A A 2 AN A WO 4ot Ot Bt
(Genesys10s), 32 [E Thermo Fisher Scientific 7y
A 5 By AL (RS-FS1406) , & AL 7 F ik /N HL A R
NS IS
1.3 KA *

1.3.1 FEfles MW KERAGHESRE, 5T
AL AR, FRE 1 kg A AEZE, B REHLKG H:
FYHE il A 63 M K, 1 100 H i, 75 43 18 584
K3 o FRIBGZAN , # L9 5 R [AR FRG B0 £ BE i
WARA , FEARNRE T, A B4 A [ ) 2 4
4555 ,8 500 r/min B0 10 min , BU_E 3 W08 K e
i) ARAF A LSRR Y LA SRR3R W19 56 )
DPPH [ FH 235 bR 28 (BT 5 ¥ B2 O 2 mg/mL) N 45
FRifEAT T2k

1.3.2 RS

1.3.2.1  ZFEERBENER  FREC10 ¢ A1
KA, DL 1:25 (R B AR R 43 55043 0l oy
40% ,50% ,60% ,70% ,80% 1 . W, i FE34 2]
JETEER A P TR N 300 W,45 CF 8 i 13 1 45
40 min,

1.3.2.2 RHRHAIZERE:  MEFFRE 10 ¢ A6
¥, a3l 1:20,1:25,1:30,1:5,1:40 AR HE ,
IANRFU G B0R 60% 1 2 BEG W, e85 )5 7
MR PR N 300 W, 45 °CF, fH IR PE R HL 40
min,

1.3.2.3 R EIERE  HEFIAREL 10 ¢ 163
KA, LA 1:35 MURH LE I AR TR 550 60% 1) 2
BV MR ,45 CF , TR FE 43 51 4b #E 20,40, 60,
80,100 min,

1.3.2.4 HFEDIREMELE R 10 g AR
FLBY , LA 1:35 (RRRE EE I AR 20 B 60%11) .
RIS ,45 CF, 4350 3% R AS [l 75 ik T 2% 200,
250,300,350,400 W 4L 3 60 min,,

1.3.2.5 $REUREMEEE  WEFRI 10 ¢ A%
FLBY , LA 1:35 (RRRE EEIn AR 20 B0 60%11) .

B W, A e 25,35,45,55,65 C'F , & R A
W% 350 W ALHE 60 min,

1.3.3  mpimAse et 2 BOSCER(12) A 1318
Design—Expert V8.0.6 i 17 Box—-Behnken 15 11 1
IO TR G, DA PR 38 S 6 45 SR SRy Sty | AR BRI ()
(A) B P (B) MR BURE (C) A A 28 &, T
IO AEL 43 ) 3 £ FE 4R 015 R (Y ) M DPPH. H H 37
BRR(Y,), K 3 I 3 K2 35— i i 43
Mrige il AR 15 et T2 2 8, i i i PR & A
KPHUE L2 1,

F1 MAEEKEERKER

Table 1 Factor levels of response surface methodology

. -
-1 0 1
A (B 18] /min) 40 60 80
B(3h /W) 300 350 400
CUREIC) 45 55 65

1.3.4 {1 JESRER Y RSN A AL PR 20 B

1.3.4.1 FEMWEWECH A DMSO % ff B 5,
Be i % 2 mg/mLL,

1.3.4.2 DPPH H I BRAE I 2 Bk
[L4)FI[15]H A 5 v JF A 4 9 %% . F% DPPH
FH 2T £ 1 FHRG 08 P 25 58 30 min, T A s,
b VTG E R 0.5~0.6, K H AR B, L A
AN [V B ) A AL SR BE R IS U . 100 L A G
HiMA 100 pL () DPPH IR 21 J5ic b A, FEM 4L,
100 pL B SR BHIMA 100 pl LBk A, 1
41,100 wL /) DPPH H il A 100 pL ZBERA) i
HAyEHA, 25 CHOGZM T #EREE 30 min,
517 nm AR E WOGIE . AR (1)
A,A,

DPPH H Ha%i%l&%%(%):(l—T)xwo (1)
A ——FE S E R OG A A ——FE

Z A D AR 5 A 25 LI WA

1.3.4.3 ABTS*H W ZEIF BRI E S Bk
[16]7 1 0 5 7 3 A & ol Bl ABTS*H Hh 5k
TAREW R o 2R FH A5G B e A [R) vk BE 1 41 4
KRV W, 100 wL B S WP A 100 pl
ABTS*H i 5E TAES W, TR IR 5 1R 5,25 Cilieol
B 10 min, 7£ 734 nm P E WOGIE A, 7]
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i P R A0 ABTS A i B AW, AT
WSEAEIC T A P PR A A A 0, 1 25
X B2 P RGN A o R 12057
PHE, Frigai R A (2) R .

P_AC

AM@ﬁW%E%%@@#PéT—Jﬂm(m

S A B T AR O I A ——FF
THEWS HALR G ;A 75 R R AL

20

e

o

1344 BAMEECOH)FREINE S M
HR[1 77 ARSI 7 32 - AH0E 4 P88, 0.5 mL K i 5
150 wL. FeSO,(8 mmol/L),0.5 mL 7K #% & (3 mmol/
L) Al 125 wL Hy0,(20 mmol/L) iR &, H-7E 37 CF
W E 30 min, H/KEAG BN 225 wL 248K L
i BRFA ] 1.5 mL, 28 J5 LA 3 000 r/min &0 10
min, 7£ 510 nm P KA & FIE R AW R JF H.
il AR R S VR N 25 AT IR Ao, A5 SR 4%
A3
A,-A,

ﬁam%@mnﬁﬁ%ww:A x100 (3)

A ,A4,
JGHE
1.3.5 A 4B SR BEHR P AN [R] 375 700 2 BOR e S AL T 1
lbAes
1.3.5.1 A1 AL SRR W AN [R) 5 770 26 BUMH 14 ) 4
W 28 1A AL B AR Y  BInA ATh . ZTR &
P A 1E T B A£ B, 4 000 r/min 257FF, B0 10
min, B, 26 2 e 21, DMSO i i i il
Ji% 40 mg/mL A BAHIE W , 4 CR R85 .
1.3.5.2 DPPH H i & i Bk fg 1 9 I &
1.342 Wk,
1.3.5.3 ABTS'H HEEBREMNNE 201343
W,
1.3.5.4 ¥ @ 5 (-OH) TH Bk 2 1l &
1.3.4.4 %,
1.3.6 A1 4B B3 W AN [R] 175 700 2 SBOAH 1) 410 TR 1% 1
P
1.3.6.1 MR B E 2% SCik (18] 19k I Iy
PO ABGE L B A A SR B AR AN [ 3 791 2 L
AT DMSO, e il 4 ot 52 e B2 2 10 mg/mL, 53
SRy A ik AR BUR | 20 R TR R BUM I T 1 A% R

25 A A ——FF 2 R

Z

Z

R A KA . RS 40 BR 15 9% LB 85 95 3
BRI E RN S of N (R NG 11| N
JCH 4 F T WU R 0.1 mL 33 75 55 95 LN 354
FF - A 5 [ 5 FH IS AT AL 4% (142 6 mm) 76 °F- 4R
ATHL, FTC B B /N0 P 25 355 77 5 DA on [ AL
M AL EA 10 wL FES, AR BCE 37 CHE 3% 24
h, A B R EAR R R 3 K AR
ENERER S

1.3.6.2 MIC #il MBC  Z J&SCHR[19] 7 (4 ks il 7
PP HOE SR SR R R R A A SR R
&) A0 30 Tk AE RN 2 TR £ TR R F 4 % €00 88 4 2K B A
BRI 75 10 5ICERT A MIC, 152 37 B0 T Y 1) BH P X6 iR 2
FUN A A6 3 B 2 W AN [) 3 700 46 JBORE 1Y) B 14 X i
M, HINREFEEAYZS AR IR 2H 37 CHE R B 57 24
h J5 R ROURIN , T A 325 B LV 35 19 96 FL AR,
B /NI A A6 SR BB R [R) A BORE R 1Y 96 FL
T 14 5 B4 v FEE AL, B R MILC R FH R T 37 Yk 32 )
JE MBC, M MIC 5% v fir A ¥ 7 79 1078 b e B
0.05 mL A5 7 2 BB AR 5 77 5 1,37 CH5 37 24
h JG WL, JC T Vi A K 1 3% 37 5 DXl i XoF i 114 25
UMV S MBC.,

1.3.6.3 MR A K& S
FHR[201FR[2 1] A A 0 5 v O G > o 8 K b T
XA K A R B B, T LB A R R
HeHE R 0.06~0.08 Z 8] (LB Wiz THZE ), WHL 1 mL
W E] 30 mL (4 LB R T, I ACKE fi I L2k
FER MIC, JF¥ LB Rz E N HA, & TEER
PR 37 °C,180 r/min ¥ 3%, H:FE 2 h, Ml 24541
W

1.3.7 Bl ndr ARG ER 3k, 4RER
NP £ bR e 227, Design—Expert V8.0.6
Box—Behnken 15 11 J& £ F 47 0w o7 1] 2 A% 14 ) 4 |
GraphPad Prism 8 il #% 52 W K 2 (8] () B/E &,
i JE R SPSS 19.0 #E47#E 3 5467 43 Hr 15 4 1Cs,
I HG 4B 2R A7 L IR R 7 229007

2 ZBR55H
21 BRERSH
2.1.1  LEEARBU O B Y 45 2 S DPPH A i
IR BE la AT, S 2B %
H 60%}, A1 AL SR EER )15 F8 0K B e K AH 0.0149
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g/g, DPPH [ Hy B3 bR 5858 31 i K1H 57.52% .,
U, A6 SR R W B Bl 2 BE AR AR A BN
60%.,

2,12 RH X RS Y115 % K DPPH A il B35 BR
M HE b AR SRR 1:35 1, A
AE SR B 42 W15 R 35 B B KAH 0.0145 ¢/g, DPPH H
H T AR SR8 K ) de KAE 56.48% , Rt £1 4E3K%
it 552 1 2 BT e i BRI L Ry 1235,

2.1.3 R Ik b B )X A AR 915 R ) DPPH H
R BB 52 M & 1e WAL, X2 75 I Ak 2R
18] 24 60 min B, 7 48 5% B 452 90 45 5% 08 21 d KAE
0.0149 ¢/g,DPPH H H &1 BR 28 0 3k 3 e K(H
56.37% o R I, A1 A6 S Bt 4 ) B MUY o e 75 5 b

FREFTE] 2 60 min,

2.1.4 7S BRI R X EE R Y158 K DPPH [
Y JET BRR AR P 1d R, 224 7 Ak
D1y 350 W B, A 46 52 BE 3R P15 3235 31 i KAME
0.0163 g/g,DPPH [ 1 3k 35 [ %t ik ) & K (E
61.43% , K I, A7 46350 B B ) £ LI d5 3k 75 P e
PRI R 350 W

2.1.5 BRARIEREX IR Y) 155 K& DPPH H H AL
BRER s B le v, 4RIEEE R 55 C
W, 7 A 5 B 5 W) 1% A< 35 B e KAH 0.0157 g/g,
DPPH H H JE 75 B Rt 3k B e KAH 58.77% ., I,

AR Y HE U BB BRSO 55 °C,

I = I

2 Z i 3

2.0 80 E 2.0 - = . 80 % 0 80 =

- DPPH@HH%F%% Moo -=- DPPH E H2iE k% B - DPPHS BB ¥ oo

0% S g P 70 =

15| s P L5 = ‘Z0 L5 up P

g o S8 w8 5.8 @i ©
s, Wems,, #E2Es, g
4 M E 3y 2" EE N H 3
=g 0= PALE soE 2% 2 0= 7
0 — - 0 — 0 —

0.5 51 0.s i 0.5 g

40 T .2 . 0T © . 40 T .2

& F g &g

0. 1 L 1 1 1 302 = 1 1 1 1 30% = 0. 30 % =

: 40 50 60 70 80 £ 120 1:25 1:35 140 - % r % %0 700 £

VN XN = B LG = I 1] =

Ethanol volume fraction/%

(a)

% I
- BE 3
20r | = DPPHE mMEHKE M-
70 M' 0
L5 & .5
N > o = %ﬂ
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s m —
0.5] 5
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a g
o]
0.0 - L = L L =T
200 250 300 350 400 E
223 =
IS =
Power/W

(d)

B 1 AREREZEMAERERYEZEM DPPH BEHERE

Material liquid ratio

Ultrasonic treatment time/min

(c)

-3

- 3%
20 -= DPPH & i ig

g
L
E
o
o 0 ¢ =
I 0 % %C
N 60 i O
2 o 5
ik 0 B 8
~ T
0.5 = £
a0 T =
& E
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25 35 45 S5 65 =
§ 2
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Temperature/°C

(e)
0|

Fig.1 Effects of different factors on the yield and DPPH radical scavenging rate of G. amansii ethanol extract

2.2 MR EIRIE R
221 REEiH50r FIH Design Expert 8.0.6
BAEXS R 2 BRI T ZoC RS, R EIA TR
SRR YR (Y,) A DPPH A h 363 [ﬁ%ﬁ(yz)ﬁ
SE U] (A ) B D2 (B) Rl U (C) 1Y —
ESMEIEL: TN

Y, =1.67+0.09614 +0.2108B +0.0271C -
0. 05254AB —0.00834C —0.0475BC —0.36204> -
0.4652B°-0.2995C*,R* = 0.9969 ,

Y,=58.37+1.104 +2.43B+0.3731C+1.05AB+
0.06684 C —0.0397BC -2.01A4>-7.04B>-3.32C*, R*
=0.9922,

FEAERL Y, () R2 A Y, 9 R 4235 F 1, W]
AR AT LA L

2 3 0, [ A AR Y P<0.0001 , 45 1A% 7Y
FrAs 5 RS SRR AR W LG, AT R AL R
K, %%m}z%@ﬂ&e%ﬁ%%hﬁxrzo HRAE Y,
R ZPA TR FR R 2 (P<0.0001) , £5 Fh
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Table 2 Optimization of response surface analysis

AGHR BhE/ CCRAS Y,(EF) N0 AGHR BGhEI COBAY V(3 PO
s min) W) C) %) A A min) W) ) /%) A
M2 /%) M & 1%)
1 60 300 45 0.60 44.87 10 60 350 55 1.63 58.95
2 40 400 55 1.01 49.66 11 40 300 55 0.52 47.60
3 80 300 55 0.78 46.88 12 80 350 65 1.14 55.03
4 60 400 65 1.11 51.07 13 60 400 45 1.15 50.49
5 60 350 55 1.69 58.48 14 60 300 65 0.75 45.61
6 40 350 65 0.93 51.88 15 80 350 45 1.10 54.06
7 40 350 45 0.86 51.18 16 80 400 55 1.06 53.15
8 60 350 55 1.69 58.10 17 60 350 55 1.66 58.25
9 60 350 55 1.67 58.08
®3 ARKERVEXEFESHER
Table 3 Analysis of variance of yield of G. amansii ethanol extract
7 E KRR 75 Fo B W E ¥ F1a P1a Al cd
A 2.5 9 0.2781 247.92 <0.0001 sk
A (B 1)) 0.0739 1 0.0739 65.90 <0.0001 ok
B(#h %) 0.3553 1 0.3553 316.79 < 0.0001 ok
CURE) 0.0059 1 0.0059 5.25 0.0557
AB 0.011 1 0.011 9.83 0.0165 *
AC 0.0003 1 0.0003 0.24 0.6373
BC 0.009 1 0.009 8.05 0.0252 *
A? 0.5517 1 0.5517 491.85 < 0.0001 ok
B? 09113 1 09113 812.47 < 0.0001 ek
c? 0.3776 1 0.3776 336.67 < 0.0001 K
*E 0.0079 7 0.0011
& R 0.005 3 0.0017 2.39 0.2099
shig 2 0.0028 4 0.0007
B 2.51 16
R? 0.9969 R\ 0.9929

Tk P<0.05 R W3 0k P<0.01 . R P REGRY. IR MY E 25

WRZMAESE —ENLEEM, Hi A B A%,
B> Fl C? Wi M i 2% (P<0.01) ,AB BC S Wi i %
(P<0.05), MRAEBIAT; 250 b Al Ml A (B # C 1Y
FAE55°M 65.90,316.79,5.25, 1K EKFEW,3
A DRI 3R KT A7 A S st 45 0 15 238 1) 52 e U 8 75 30
& (B)>HE B ] (A)>HBUREE (C) . %184
R AR, WA LSBT 300 52 5
H AB>BC>AC.,

MFE 4 FTEN, [ AR P<0.0001 , 45 AR 71

s S SRR AR W LG, AT R A R
W, bR DPPH H Hh 2L i bR %
RIMT L, 3AHEEXALKEEY M DPPH A
H LT PR R A AL 4%, RAE V2 R B, i
B F K 3 (P<0.0001) , 45 F R & 2 [1]
fETEE —E WM HAEN], Hh A B A? B> .C* 521
Wk B 3% (P<0.01) ,AB $2 1 i 3% (P<0.05) , AR ¥
BRI Dy 22 0 M P Al A1 A B .C WY F {H 73 % K
24.19,117.52,2.78, fEHEZEKFHN,3 HEX A
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FESRBEAR Y B9 DPPH [ Hy 55775 BR 5 ) 52 60 5 Fe Sy
P P AR (B) > HEHUR ] (A ) >$ BUR E (C), %

BRI ZASTEAEN, SA Y H DPPH
A L B R A S 0 U 8 A B>A C>BC,

F4 ALKERYDPPH BEHEBREFEZNNE

Table 4  Analysis of variance on DPPH radical scavenging rate of G. amansii ethanol extract

I E KRR - T e 8w B FAE P1E BEM®
el 356.81 9 39.65 98.89 < 0.0001 wE
A (B ) 9.7 1 9.7 24.19 0.0017 o
B(#h %) 47.11 1 47.11 117.52 < 0.0001 o
CURE) 1.11 1 1.11 2.78 0.1395
AB 4.43 1 4.43 11.05 0.0127 *
AC 0.0179 1 0.0179 0.04 0.8388
BC 0.0063 1 0.0063 0.02 0.9037
A? 17.01 1 17.01 42.42 0.0003 o
B 208.6 1 208.6 520.34 < 0.0001 o
c 46.43 1 46.43 115.82 < 0.0001 wE
2% 2.81 7 0.4009
& A0 2.28 3 0.7614 5.83 0.0607
Yk £ 0.5221 4 0.1305
h¥id 359.62 16
R? 0.9922 Ry 0.9822

T P<0.05 i3 5 P<0.01 B W, R PeE R R ARG M He e R 5L

222 WHRREIZHAEM 3 KR EEHG 1
ANEER, S5 2 AR, 15 BRI Y L
T, ARG Ik Z AR AL, ffH] Design—
Expert 8.0.6 X 1/F 24 i — 4k 25 5 £k & F1 = 4k 5500
PET, AR i BT i) R P gl ) 3R RS IO 3 A4S ]
B B T 7 TET PR, T L e i B PR R AE
VE X A0 AL SR B 52 )15 %81 DPPH. H il 563 BR %

e
222,10 HREUR ] (A) B 75 20 % (B) R B

JE (C) XA AR B SE AS R (V) 2 AR 35 ]

o 18
‘% 16 I % =
O
E L2 & A,
Jﬁ\d} - 1.2 L] E 777088 0.4
o .2 10 — -
.z w E
S 0.8+ — <~ ..3
= 06 i i g
M 04 +— == =

P77 7oA IR,

IS

2 AT LA W 2% D 3R 28 EAE R A 6 5 P 4
YAs Ay 5o, 7 e A E I | 3R 1 o 7 i X T 4
(e T AT A B R (S PO ayia
S I A5 305 B A 5 Sz 2 o T A R R 2 R
A A7 0 vl 72 S 7 L ) S T L B /N 3R B A
0 7K 8 75 R A 350 W BRHT s, i 255 5 B
B] (9 S | Ay A S B A5 5 LT T i
i AE 0 AKF-1F, B [ 7E 60 min B I B, Bl 25 7L 22
(T, A AL SR BERR W) A5 508 b T E T B 5 4 Ut
6] 7E O 7K R, 3B 7E 55 CCRE T i, Bl 25 8 75 T

——
SR ISR

s
G RIS

360380 400

5 340

50 45300320 %
P

oW etmq

B
v
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T Extraction rate/% - Extraction rate/% Extraction rate/%
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£2 o 5 o £
- EE S = E
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< E < E
(5] (5}
= =
45
60 60 300 320 340 360 380 400
A BfE A IfE B. W%
Time/min Time/min Power/W
(b) (d) ()

B 2 %55k E 0N E
Fig.2 Contour plot and response surface plot

RN, ARSI S N,
Ty 2R 55 1 1] 38 A Xk A 46 3 e 42 4 15 23R 5 ) o
PR E

2222 SR E (A) B P (B) AR BUR
B (C)X A LR B Y DPPH [ il 3535 B R (Y5)

(ORI ARAE A 3 AT LA EDULHE Sz e 45 IR R A2 1
P FH A A7 A8 36 32 %) DPPH. [ 1l 5835 145 2R 14 5%
M, ek BE7E O ZKSFB B R DR AE 350 W R i,
Bifi 5 B RS B) A RE G, A AR SR S Y DPPH A iR
U bR A T = 5 R S DI AE 0 JKF B B

g 8
L ~
% 60 £ 60 ®
= S8 o =58 ]
g £ ST ® s "o A
w2y | ;‘% £ 5 & 5 B AN
20 o g P
r TiarY 2
73 M8 = 78— A
0 — 46 T 46— | =
= wm s u—— o
&g = 2 a8
g 2 a - s -
T 400 S50 e i - 0 8 E 360380 400
g 340 320 30040 0 ﬁ\é\ =) 50 4549 50 60 s o 55 5 45300320340 ;
B, T g i C: W@ T, i B W
POWﬁ‘r/ T CMpery, A [ Peray, ex
W Aure,q e re/C o
(a) (c) (e)
DPPH H i 35 B % DPPH H ih B BR R DPPH H i 35 BR
DPPH radical scavenging rate/% DPPH radical scavenging rate/% DPPH radical scavenging rate/%
400 - 65
380
g g
¥ = 360 el E e §
=3 ® 5 ®E
< &2 30 S %‘ & %
= =
320
300 45 2
300 320 340 360 380 400
A B A BT B: Ui
Time/min Time/min Power/W
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Abstract On the basis of single factor experiment, the extraction process of Gelidium amansii ethanol extract (GAEE)
was optimized by response surface methodology. Then, the GAEE was successively extracted by petroleum ether, ethyl
acetate and n-butanol, and the antioxidant and antibacterial activities of different extraction phases were evaluated. The
results showed that the optimum extraction conditions were as follows: extraction time was 64 min, ultrasonic power was
350 W, extraction temperature was 55 C, ethanol concentration was 60% and solid-liquid ratio was 1:35. The extraction
rate of GAEE was 1.654 g/g, and DPPH radical scavenging rate of GAEE (2 mg/mL) was 58.29% Subsequent experi-
ments proved that the antioxidant and antibacterial activities of different extraction phases were concentration dependent,
and the antioxidant and antibacterial activities of ethyl acetate phase were the strongest. 1C5, values of ethyl acetate phase
against DPPH, ABTS free radicals, and hydroxyl radical were 672.4, 14.1, 599.7 wg/mL respectively. Their minimum in
hibitory concentrations (MIC) of ethyl acetate phase against Staphylococcus aureus and Vibrio parahaemolyticus were
156.3, 156.3 pg/ml, and the minimum bactericidal concentrations (MBC) of ethyl acetate phase against Staphylococcus
aureus and Vibrio parahaemolyticus were 625, 312.5 pg/mL.

Keywords Gelidium amansii; ethanol extract; antioxidant activity; antibacterial activity



