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(Sargassum fusiforme)
*
( 316022)
(Sargassum fusiforme)
(Saringosterol) (Fucosterol)
, 30 60  80mg/mL
(Staphylococcus aureus) (S. mutans)
, 4—32mg/mL
(Escherichia coli) 1924 1356 4—32mg/mL
DPPH ABTS
Q946; Q949.9 doi: 10.11693/hyhz20170100016
(Sargassum fusiforme) GSH-px 33.9% 21.6% 39.2%

>

B

(Ayyad et al, 2003) Kavita
245
Cheng (2013)

(Haliclona crassiloba) ,

(2014)

>

(MIC) 4—32ug/mL , Lee  (2003)

>

(SOD)

* , LY12C20008 ,
:2017-01-18, £ 2017-02-01

(Urakami et al, 2014; Banerjee et al, 2015)

DNA

>

(Ahmed et al, 2015; Anastacio et al,
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3 : (Sargassum fusiforme)
2015)
(Saringosterol) (Fucosterol)
1
(Jung et al,

2013; Kim et al, 2014; Zhen et al, 2015),

OH

HO HO
OREREEE F= 1= i

1
Fig.1 The structure of saringosterol and fucosterol

1.1

(Sargassum fusiforme)

FT-IR1730 (Bruker ), AV-300
(Bruker ) MALDI-TOF/TOF
(Bruker Daltonik ) DPPH (2,2- -1-
) ABTS (2,2'- - (3- -6- )
(Staphylococcus aureus)
(S. mutans) (Escherichia coli)
Sigma
1.2
95% 1h,

(10:1, 8:1, 6:1, 4:1, 2:1, 1:1) - 4:1,
2:1, 1:1) , (sfr): sfr.l
sfr.10 7 8 HPLC ,

- (5:D),

Mp. 122-124°C; IR (KBr) cm ': 3409, 2956, 1641,

1473, 1383, 1052, 1029; 'H-NMR (CDCl;, 500 MHz,: 6
0.71(3H, s, H-18), 0.97(3H, d, J=6.42 Hz, H-21),
1.093H, s, H-19), 1.60 (3H, d, J=6.62 Hz, H-29),
2.18(1H, m, H-25), 3.59(1H, m, H-3), 5.24(1H,q,
J=6.81 Hz, H-28), 5.39(1H, br d, J=5.12 Hz, H-6);
10.15 (1H, s, -OH); C-NMR (CDCl;, 100 MHz): 6
145.98(C-24), 140.72(C-5), 120.98(C-6), 115.52(C-28),
72.04(C-3), 57.87(C-14), 56.08(C-17), 49.79(C-9),
43.10(C-13), 42.40(C-4), 40.13(C-12), 37.62(C-1),
37.11(C-10), 36.51(C-20), 35.43(C-22), 34.67(C-25),
32.10(C-8), 31.98(C-2), 31.65(C-7), 28.73(C-16),
2575(C-23), 25.05(C-15), 22.43(C-27), 22.19(C-26),
21.34(C-11), 20.10(C-19), 19.04(C-21), 13.28(C-29),
11.98 (C-18); ESI-HRMS CaoH,sO ([M+H]") :
413.3705, : 413.3709
(Sheu et al, 1997)

Mp.
158.6—161.3°C; IR (KBr) cm': 3393, 2941, 1640,
1472, 1380, 1060, 1040; '"H-NMR (CDCl;, 500MHz,: ¢
0.66—1.12 (15H, m, (-CHs)s), 1.02—1.73 (20H, m,

(-CHa)10), 2.91-3.45 (6H, m, (-CH);), 5.30 (1H, q, J =
6.82Hz, H-28), 5.42 (1H, br d, J=5.16Hz, H-6), 10.21
(1H, s, -OH); *C-NMR (CDCl;, 100MHz): § 145.09,
140.69, 121.88, 115.86, 71.74, 58.32, 56.74, 50.16,
44.03, 42.89, 41.80(C-4), 38.13, 37.83, 36.49, 35.98,
31.95, 31.93, 30.75, 30.12, 27.70, 27.58, 27.04, 22.30,
21.67, 21.20, 19.36, 15.34, 14.68, 13.34; ESI-HRMS

CaoH,sO* (IM+H]") : 428.3654,
428.3647
(Wiéchter et al, 2001)
1.3

(S. aureus 4220, 503
209), (S. mutans 3065  3289)

(E. coli 1924  1356)
(MRSA CCARM
3167 MRSA CCARM 3506)
(QRSA CCARM 3505 QRSA CCARM
3519) ,
(Song et al, 2012; Kaur et al,
2014), (
)
(MIC),

(
MiillereHinton )

, 50—200mg/kg  0.5—64mg/mL
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MIC( mgmL ), 37°C 20h MIC 4

10° CFU/mL 1.7
Ghiselli ~ (1988)
1.4 DPPH DMSO
Aktumsek (2013) 0.5—6.0mg/mL 0.1mL 0.6mL
DPPH [0.2mol/L (pH 7.4)]  , 0.12mmol/L
24mg DPPH 100mL , EDTA  2.60mmol/L ,0.05mL 2.0mmol/L
s DPPH , 0.2mL 0.4mmol/L 0.05mL
, 517nm 0.96+0.02 20mmol/L H,0,
, DPPH (3mL) 37°C 15min, ImL (1%)
(0.5—2.5mg/mL) ImL (2.0%) , 100°C
100uL 517nm 30min 15min, 530nm
(%)=[(Ac-As)/Ac]x100 , Ac  As , Ao 4; ) 4;
100uL , (20mmol/L pH 7.4,
0.1mmol , 0.Immol EDTA, 2.8mmol
1.5 ABTS™ ) (20mmol/L pH 7.4) 0.1mL
Re (1999) ABTS™ Immol Vit C  0.5mL 20mmol/L
9.5mL ABTS (%)=[1-(Ai-4;)/
(7mmol/L) 245uL (100mmol/L) R Ap]*100%
10mL, ABTS™ 5
18h, 0.1mol/L
(pH 7.4), 735nm 0.65+0.02 2.1
0.4—2.0mg/mL (10uL) , ,
3.0mL ABTS 735nm IR, '"H-.NMR  C-NMR
IR 3393cm’’
(%)=[(Ac-As)/Ac]*100 Ac  As -OH, 294lcm” -CH; 1640cm”' -C=C-
10uL "H-NMR 10.21><10° -OH ,
0.66><107° (3H, s, H-18) 1.04><10° (3H, s, H-19)
1.6 -CH; =CH 5.42 (1H, br d, H-6)
Jin  (2014) ) 3.50 (1H, m, H-3),
A5-3p- BC-NMR
. 0.mL ImL 145.09(C-24), 140.69(C-5), 42.89(C-13), 36.49(C-10)
NADH (557umol/L)  16mmol/L Tris-HCI (pH -C- 121.88(C-6),
$.0), ImL PMS (45umol/L) 16mmol/L Tris-HCI ~ 115-86(C-28), 71.74(C-3), 58.32(C-14), 56.74(C-17),
(oH 8.0), 1mL NBT (108umolL)  16mmolL 50.16(C-9), 35.98(C-20), 34.67(C-25), 31.93,

, 41.80(C-4), 38.13(C-12), 37.83(C-1), 34.75(C-22),
Tris-HC1 (pH 8.0) 30.12(C-2), 27.70(C-7), 27.58(C-16), 27.04(C-23),
Smin, 560nm 24.12(C-15), 22.30, 21.67(C-27), 21.20(C-26),

19.36(C-19), 15.34(C-21), 14.68(C-29), 13.34(C-18)
-CH;-
: (%)=[1-4,/ 2.2
A0]x100% Ay : (MIC)
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(Winans et al, 1999) 1 (1924 1356)
R 30 60 80mg/kg (S. 2.3
aureus 4220, 503  209) (S. mutans 3065 2 ,
3289)
4—32mg/kg (S. aureus 4220, 503 4—32mg/mL ,
209) (S. mutans 3065  3289)
, 64mg/kg QRSA
64mg/mL MRSA
F1 LS. DRERHEEMNEREEMGIEYE
Tab.1 Inhibitory activity of the total sterols, saringosterol and fucosterol
S. aureus S. mutans E. coli
(mg/mL) 4220 503 209 3065 3289 1924 1356
30 +° + + + + " —
60 + + + + + — —
80 + + + + + + +
4 + + + + + — —
8 + + + + + — —
16 + + + + + — —
32 + + + + + — —
4 + + + + + — —
8 + + + + + — —
16 + + + + + — —
32 + + + + + — —
(mg/mL) 2 2 4 1 1 16 16
(mg/mL) 1 1 1 1 1 >64 >64
0 ;b S. aureus: 4220 503  209; S. mutans: 3065 3289; E. coli:
19241 1356
F2 WEEMHE=RMAMMEEERIGKD EZHH 2.4 DPPH
MIC &
Tab.2 MIC values against clinical isolates of
multidrug-resistant Gram-positive bacterial strains DNA
MRSA QRSA P
(mg/ml) 3167 3506 3505 3519 )
4 + + + + (Alam et al,
8 + + + + 2013) DPPH
16 + + + +
32 + + + + 2a ’
4 + + + +
8 + + + +
16 + + + +
. . . . . 2.5mg/mL ,
(mg/kg) - 8 4 >64 >64 DPPH 84.7% 81.5%
(mg/kg) - >64  >64 1 1 73.2%
‘a MRSA: 3167 23 ABTS™
3506; QRSA: 3505 3519 ABTS
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(Zhang et al, 2013) (Yang et al, 2011;
ABTS ABTS™ , Lapshina et al, 2015)
2b 3b
ABTS R )
ABTS 2.5mg/kg ,
5 < <
2.5mg/kg : , 85.8%, 65.6%  45.3%
86.9% 82.4% 70.7%
0, R
90 . < % = DEBUE
sola —— R £ 50 L
3 70t —= OERHEE B 40
o 60f —— B E 30
g s JE 20
& 40r 10
ﬁ@ 30’ 0 i X X . .
20r 0.5 1.0 15 2.0 25
by , , N KE (mglkg)
0.5 1.0 15 2.0 2.5 100+ s
N = /K | b fav £ N
KE (mglko) %0 - SREYE
00T b - R ¢ 70t SR
~ 80} - SRR s [
g 70 B 2 50
[ 60+ % 40
= 50f fr 30
& 40t 20}
iz 301 101
= 20t 0 A
10} 0.5 10 15 2.0 2.5
~%5 10 15 20 25 RE (mg/kg)
SREE (mg/kg)
3 (a)

ABTS (b)
Fig.2 Scavenging activity of total sterols, saringosterol and
fucosterol on DPPH radical (a) and ABTS radical (b)

2.6
(Chen et al, 2015)
3a
<
< , 2.5mg/kg
60.3% 44.5% 34.6%
2.7
Fe(II) H202

-OH

Fig.3 Scavenging effects of total sterols, saringosterol and
fucosterol on superoxide radicals (a) and hydroxyl radicals (b)

3
MIC  4—32mg/mL
(1924 13506) ,
4-32mg/mL
, DPPH ABTS
DPPH
ABTS

Ahmed D, Khan M M, Saeed R, 2015. Comparative analysis of
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SARINGOSTEROL AND FUCOSTEROL, TWO STEROLS FROM SARGASSUM
FUSIFORME WITH ANTIBACTERIAL AND ANTIOXIDANT PROPERTIES

SUN Yu, DING Guo-Fang, XU Yin-Feng

(Zhejiang Ocean University, Zhejiang Provincial Key Engineering Technology Research Center of Biomedical Products, Zhoushan
316022, China)

Abstract In the present study, we evaluated the antibacterial and antioxidant properties of saringosterol and fucosterol
extracted from Sargassum fusiforme against Gram-positive and Gram-negative bacteria using DPPH radical scavenging
assay, ABTS™" radical decolorization assay, superoxide radical assay and hydroxyl radical assay. Total sterols showed
inhibitory effects against Staphylococcus aureus and Streptococcus mutans at 30 and 60mg/mL. Saringosterol and
fucosterol were highly active against S. aureus and S. mutans with minimum inhibitory concentrations ranging
4—32mg/mL. Total sterols also displayed antibacterial effects against Escherichia coli strains 1924 and 1356. However,
saringosterol and fucosterol did not exhibit antibacterial effects against E. coli at 4—32mg/mL in vitro. Additionally,
saringosterol and fucosterol were highly active against multidrug-resistant Gram-positive clinical isolates. The antioxidant
activities of total sterols, saringosterol and fucosterol were related to their ability to scavenge DPPH, ABTS, superoxide
and hydroxyl radicals, indicated that the antioxidant activities of the total sterols, saringosterol and fucosterol were related
to their ability to scavenge DPPH radical, ABTS radical, superoxide radical, and hydroxyl radical.

Key words sterols;  Sargassum fusiforme; saringosterol; fucosterol; antibacterial property; antioxidant
property
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