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, 2017 5 11
,2017 5 12 4:00
, 10.8kg
1.1.2
B- ( la), 70 (
280 ( ) ,
1 > >
280 R
1.1 R 5
1.1.1 “ ,
”(ZL201511004442.4) ( 1b)
1 (a) (b)
Fig.1 Mature sporophytes of S. fusiforme kept in ponds temporary for fertilization (a) and the fertilized eggs (b)
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-80°C ’ ’
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LT
N

2 (a) 220 (b)
Fig.2 Fertilized eggs of S. fusiforme after freeze drying (a) and particle substances harvested by 200 mesh filter (b)

3 a b
Fig.3 Morphology of fertilized eggs (a) and filamentous (rh)izoids (b) of S. ffts?forme after freeze drying
(1.40+0.02) (2.30+0.05%),
GB 2762-2017 (27.0£0.05%)
2.2
( ) ( ) GB 5009.124-2016 (Trp  Phe
( ) @ ), 12
1.3 (
(mean+SD)
, (One-way ANOVA) ) 1 ( ) 1
LSD , ( ) 2 (
P=0.05 SPSS 19.0 ) , 2
Excel 2017 g/100g DW( )
(9.82+0.05)>
2 (0.98+0.007)> (0.69+£0.007)>
2.1 (0.60£0.001)> (0.57£0.007)>
(0.55+£0.007)> (0.50+£0.001)> (0.45+0.001)
= (0.45+0.001)> (0.40+0.001)>
1 g/100g DW(C ) , (0.39+0.001)> (0.34+0.001)>
(39.20+0.03)> (0.31£0.001)> (0.30£0.007)>
(22.7+0.03)> (20.40+0.07)> (0.20+0.001)> (0.11£0.007)

(16.70.04)>

(12.4£0.14)>  (3.87+0.07)>
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F1 FWEXZIHMEXAHNE
Tab.1 Basic components and contents in fertilized eggs of S.
fusiforme

2.4

(2/100g GB 2762-2017
DW)
20.40+0.07

39.20+0.03

—_

(2013—2017 ) (
, 2015, 2016, 2017, 2018),
2.30+0.05(%)

/
/
/

27.040.05(%) / 3 ( ) 7
3.87£0.07 / ( ) 4
1.400.02 /

22.740.03 /
16.7£0.04 /
12.4£0.14 /

, 4
mg/kg DW( )

O 0 9 N U A WD

(1.34x10°+£5.65)>
(1.18x10°+£77.78)> (1.04x10°+1.01);
2.3 B- C E : (4.54x10°+49.50)>
(1.83x10°+7.78)>  (1.40x10°+£28.28)>  (118+1.41)>
(85.8£0.01)> (67.2£0.28)> (12.440.35);
(8.50£0.59)>  (5.80+0.08)>
(3.3£0.19)>  (0.047+0.007);

B- E C
(3.0x10°+7.07)pg/100g DW, (11.8+0.01)mg/
100g (2.29+0.01)mg/100g DW,

, (C16:0) (15.0£0.42)> (0.235+0.003),
-5, 8, 11, 14, 17- (C20:5n3) 0.81+0.007
, -9, 12, 15- (C18:3n3) 7

K2 FMRZIHIINIERSE

Tab.2 Amino acid contents in fertilized eggs of S. fusiforme

(g/100g DW)

1 /Glu 9.82+0.05 7.0x1077
’ fasp 0.98+0.007 3.6x10™
’ JAre 0.69+0.007 6.5x107
! Lys 0.600.001 4.4x10*
5 /Leu 0.57+0.007 3.6x107
6 /Ala 0.55+0.007 9.7x107
7 /Val 0.50+0.001 3.2x107
i Gy 0.45+0.001 8.4x10°*
9 /Ser 0.40+0.001 6.0x10°*
. Thr 0.390.001 4.8x10*
1 /lle 0.30=0.007 1.3x107
12 /Met 0.20+0.001 7.5%107
13 /His 0.3120.001 2.0x10°
14 /Pro 0.45+0.001 8.7x10°
15 /Phe 0.34+0.001 8.3x10°

9.5%10°

16 /Tyr 0.11+0.007
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F3 FHERZHEDB-AZE MR, MTNBEMELEREREE
Tab.3 Contents of B-carotene, ascorbic acid and fatty acids in fertilized eggs of S. fusiforme
1 B- 3.0x10°+7.07 1.5 ng/100g
2 E 11.8+0.01 0.12 mg/100g
3 C( ) 2.29+0.01 2.0 mg/100g
4 (C16:0) 0.399+0.009
5 -5,8,11, 14, 17- (C20:5n3) 0.174+0.0042
6 , ., 9,12, 15- (C18:3n3) 0.141+0.0014 0.05 %
7 -9- (C18:1n9c) 0.103+0.0014
8 (C14:0) 0.08+0.003
9 (C18:0) 0.071+0.0007
10 ,  -9,12- (C18:2n6¢) 0.0562+0.0011
R4 FEMRIHPTRTRESESE
Tab.4 Composition and content of mineral elements in fertilized eggs of S. fusiforme
(mg/kg DW)
1 /K 1.34x10°+5.65 0.5
2 /Na 1.18x10°£77.78 3.0
3 /P 1.04x10°+1.01 60.0
4 /Fe 4.54x10°+49.50 3.0
5 /Ca 1.83x10°+7.78 1.5
6 /Mg 1.40x10°+£28.28 2.0
7 /Zn 118+1.41 2.0
8 /T 85.8+0.01 1.4
9 /Mn 67.2+0.28 0.3
10 /Cu s 12.4+0.35 0.2
11 /Pb 8.50+0.59 0.04
12 /Cr 5.80+0.08 0.03
13 /Cd 3.3+£0.19 0.003
15 /Hg 0.047+0.007 0.01
16 /As & As( ,V) 15.0+0.42 0.01
17 /As 0.81+0.007 0.05
18 /Se 0.235+0.003 0.03
3 >
3.1 204%( 1) 35.12%—61.85%
(Hwang et al, 2008; Choi et al, 2009; Zhu et al,
2010); 2.3%( 1)
33.17%—40.42% ( , 2002);
. (1.4%)
1.6%—1.79% (Li et al, 2006; Hwang et al, 2008;
, Zhu et al, 2010); (22.7%)
“ “( , 2015) 10.3%—12.94% (Hwang et al, 2008;

Choi et al, 2009; Zhu et al, 2010)
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3.2 (C16:0)
( ,2002)
, 3.4
, ( , 2000),
( , 1998) ,
. (9.82+0.05)g/100g 1%—3% 2.85% 0.3%
DW, 2.44—5.2¢/100g DW ( , 1996; , 2013)
( , 2002; , 2002), . (4.54x10°+49.50)mg/kg DW(  3),
, 8 55—84.3mg/kg( ) 97.1mg/kg( )
: Thr(0.63%) Val(0.90%) ( , 2013; , 2013);
11e(0.68%) Leu(1.12%) Arg(0.63%) Lys(0.68%) 1.46x10°
R 3.79 24.6mg/kg ( ,2013);
, (85.8+0.01)mg/kg DW  (1.40x10°+

( , 2005)

( , 1986),

>

0.15%—1.75% ( , 2002)
13.18% ( ,1998)  15.38% ( ,2002)
16.7%,
12.4%,
15.4%—35.80% (Li et al, 2006; Zhu et al,
2010)
78.6%( 1), 3
( ,2002;
, 2003)
3.3
(Ccl4:0y 7 (C16:0)

>

C14:0 C16:0 C18:0 Cl18:1n9¢c C18:2n6¢c C18:3n3
C20:5n3 5.43% 39.30% 1.78% 11.76%
3.70% 6.58% 5.39% ( ,2009)

E >

28.28)mg/kg DW(  3),

241.4mg/kg  7.31x10°mg/kg
3.5

(S. wightii) (Caulerpa
racemosa) (Gelidium)

E b

Cd2+ Cu2+ Zn2+ Pb2+ Cr3+ ASS+
Hg* (Davis et al, 2003; Vilar et al, 2007;
Narayanaswamy et al, 2012; Ma et al, 2018)

(12.4+£0.35mg/kg DW, 3)

1.75—5.0mg/kg (
, 2013; ,2017)
(8.50+0.59) (5.80+0.08) (3.3+0.19)
(0.047+0.007)mg/kg DW(  3) ,
0.83mg/kg
0.38mg/kg ( , 2013);
Se(IV) ,
RNA
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s 80% ( , 1995;
, 2005; ,2009)
( , 2002),
, 0.074mg/kg
( , 2013), ,

(Laparra et al,
,2009; Ma et al, 2018)
(15.0+£0.42)mg/kg DW
21.5—124mg/kg ( ,
2002; , 2003; Laparra et al, 2004; R
2006; Rose et al, 2007, , 2009; Ma et al, 2018),
(0.81+£0.007)mg/kg DW (  3),

2004; Rose et al, 2007,

¢ 3,

41.6—96mg/kg (Laparra
et al, 2004; Rose et al, 2007; Ma et al, 2018)
4
78.6% R
9.82%, R 8
5 (C16:0) R
, , , 2015.
. , 34(9): 722—725
, , 2002.
,21(3): 233—238
R , 1995. 12
, 14(1): 27—30
) , , 2009.
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) ) , 2003.
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175—179
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315—320
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ANALYSIS OF BIOACTIVE SUBSTANCES AND MINERAL ELEMENTS IN
FERTILIZED EGGS OF ECONOMIC SEAWEED SARGASSUM FUSIFORME

LIN Li-Dong', SHANG Tian-Ge?, CHEN Bin-Bin?, ZHANG Xu?, MA Zeng-Ling’
(1. Post-Doctor Workstation of Dongtou Fisheries Science and Technology Research Institute, Dongtou, Wenzhou 325700, China;

2. Zhejiang Provincial Key Laboratory for Water Environment and Marine Biological Resources Protection, Wenzhou University,
Wenzhou 325035, China)

Abstract
Sargassum fusiforme, the mineral elements, bioactive substances such as carbohydrates, dietary fibers, amino acids and

To comprehensively evaluate the nutritional values and development prospects of fertilized eggs of

fatty acids in the fertilized eggs were determined and compared with the corresponding components in the sporophytes
based on literatures. The results showed that the fertilized eggs of S. fusiforme were rich in carbohydrates, proteins, amino
acids and dietary fibers, and the corresponding contents were (20.4+0.07), (22.7+0.03), (16.7+0.04) and (39.2+0.03)g/100g
DW, respectively. In addition, the contents of glutamic acid, vitamin E and B-carotene were particularly high, reaching
(9.82+0.05)g/100g DW, (11.8+0.01)mg/100g DW and (3.0x10°+7.07)ug/100g DW, respectively. However, the content of
fat was low, only 1.03%. For the mineral elements, the contents of trace elements iron, calcium and magnesium were high,
reaching (4.54x10°+£49.50), (1.83x10°+7.78) and (1.40x10°+28.28)mg/100g DW, respectively. In conclusion, compared
with the biochemical components in sporophytes of S. fusiformis reported in the literatures, the fertilized eggs contain
higher contents of proteins, amino acids, B-carotene, potassium, sodium, phosphorus, iron, calcium, zinc, manganese and
copper. It indicates that the fertilized eggs of S. fusiforme is better than the sporophytes in extraction, development and
utilization of the natural products.

fertilized eggs; sporophyte; bioactive substances; mineral elements

Key words Sargassum fusiforme;



