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[19]
ITS , BLAST s
Ulva fasciata  1TS1, 5.8S, ITS2
’ : i / MEGAS5.4 ,
: ak . ( 2), (SC130320) Ulva fasciata
wmwwﬂnmummmmﬂuummmumumuww%
AN BN L : ITS
1 ’
Fig.1 Morphological observation of Ulva fasciata
98 1 SC130320
80 EU933990.1 Ulva fasciata
90 AJ234321.1 Ulva pertusa
71 JQ668028.1 Ulva fasciata
AB116034.1 Ulva ohnoi
55 TlL';ABOW“S'I Ulva reticulata
51 72 AB097666.1 Ulva spinulosa
AY422525.1 Ulva taeniata
EU933983.1 Ulva sp. LGKK 2008e
AJ234307.1 Enteromorpha muscoides
o AJ234319.1 Ulva rigida
100 -[AJ234316.1 Ulva fenestrata
65 AJ234316.1 Ulva scandinavica
— KC411874 Ulva linza
100 L—— JQ963224.1 Ulva prolifera
| e |
0.01
2 ITS
Fig.2 Phylogenetic tree of ITS sequences of Ulva fasciata constructed by Neighbor-Joining Method
22 Rheahadanstsg 23 HEh 2o REBHH
2 18
, 1 , 25.2 g/100g, (30.8 mg/g)
> 34.38% R (27.5 mg/g), (22.9
*1 HRAHENETEENEE mg/g) 2 8
Tab.1 Contents of maincomponents of Ulva fasciata(%) , 100.8 mg/g,
V)
) 40.24%
27.60
3 WHO FAO
11.70
34.38 (RC),
13.60 (SRC)  79.77,
8.50 (RO) 0.7 1.23
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#£2 BHAHMHRERES
Tab.2 Amino acids of Ulva fasciata
(mg/g) (mg/g)
4.2 11.5
14 27.5
17.3 11.3
5.9 15.1
11.7 30.8
19.6 17.3
13 6.9
22.9 4.4
1.4 17.2

#3 HAAHEEARMNSERILERL
Tab.3 RAA and RC of essential amino acids in Ulva

fasciata

1
0.93
+ 0.7
+ 1.23
1.17
1.17
0.8

24 BRMIEFBRAM
8 ( 4,
21.38 mg/g,

(3.2 mg/g) (2.4 mg/g),

EPA(0.9 mg/g)

x4 HREAGENEEHBRAE
Tab.4 Contents of fatty acids in Ulva fasciata

(mg/g) (%)
(16:0) 9.91 46
(16: 1) 0.63 3
(18:2) 2.40 11
(22: 0) 0.61
() (18:0) 0.82 4
(18: 1) 2.90 14
(18:3) 3.21 15
EPA(20: 5) 0.90 4
21.38 100
25 FHRFAELBALEMNN
5 ,
36 /2015

/

K(4.55 g/kg),
Zn(0.09 g/kg)

Ca(3.07 g/kg),

x5 HRRAGEMTYREE
Tab.5 Mineral contents of Ulva fasciata
(g/kg) (g/kg)
Ca 3.07 K 4.55
Zn 0.09 Mn 0.014
Fe 0.55 Sr 0.023
6 , 3.1 mg/kg,
(93.5%) ,
0.2 mg/kg,
(GB19643-2005),
*6 HRRGEERTHEAE
Tab.6 Contentsof heavy metals in Ulva fasciata
(mg/kg) 2 mg/kg)
Hg <0.1 0.5
Pb 0.49 1.0
0.20 1.5
3.10 -
2.6 F A B HEAKENSEGRREAKEHR
ST ABRSEHNZ
, 7
11.01%, 48.11%,
14.12%; (100°C) 15.05%,
60.32%, 20.20%; (1007C)
2.04%,
0;
14.61%
®7 R AGEHESHENSERSEDRERSE

Tab.7 Yield of polysaccharides in Ulva fasciata and
contents of sulfate radical in polysaccharides

(%) (%) (%)
11.01 48.11 14.12
15.15 60.32 20.20
2.00 0 0
2] BRAESBRBRIILHR
2.7.1
3 ( )
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s 3a 5 >
, , 95C , 40 , 5
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Fig.3 Effect of temperature, time and water on extraction rate
*8 EXTHHERKTER 9 )
Tab. 8 Factors and levels of the orthogonal experiment
AC ) B( ) ),
4 () B () ¢ (h) ’ A3B,Cs,
1 75 30 3 14.10%, 2.6
2 85 40 4 (14.61)  96.51%,
3 95 50 5
R9 EXTERIHTRRER
Tab.9 Designs and results of orthogonal test
(%)
4 () B () ¢ (b
1 1(75) 1(30) 1(3) 12.34
2 1 2(40) 2(4) 12.53
3 1 3(50) 3(5) 13.32
4 2(85) 1 2 12.49
5 2 2 3 13.47
6 2 3 1 13.76
7 3(95) 1 3 13.49
8 3 2 1 13.66
9 3 3 2 14.10
1 12.73 13.33 13.25
2 13.24 13.77 13.04
3 13.75 13.727 13.43
1.56 0.95 0.387
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2.7.2 50 > >
4 ( ) 40 ,50 ,60 4c
. , : ( 2min),
, , 120 s 6 , (4o,
, 140s , , 5 ,6 ,7 ; >
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Lle Broy 17}
< /\. . 12+ /l——i < 17t P
# 10l g1t w16
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4
Fig.4 Effect of time water times on extraction rate
, 11 ., R10 EXKBHIEFRKFR
Tab.10 Factors and levels of the orthogonal experiment
A( ) B( ) A () B ( 2min) C ()
), , 1 100 5 40
2 120 6 50
A;B,C5 3 140 7 60
11 EXTRBRUHTRRER
Tab.11 Designs and results of orthogonal test
. (%)
A (s) B ( /2min) C ()
1 1(100) 1(5) 1(40) 13.1
2 1 2(6) 2(50) 14.78
3 1 3(7) 3(60) 14.84
4 2(120) 1 2 16.47
5 2 2 3 17.11
6 2 3 1 16.74
7 3(140) 1 3 15.90
8 3 2 1 15.99
9 3 3 2 16.01
1 14.24 15.16 15.28
2 16.77 15.96 15.75
15.97 15.86 15.95
2.53 0.80 0.67
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Nutritional evaluation of Ulva fasciata and polysaccharide
extraction from U. fasciata
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Abstract: Seaweeds, as an excellent raw material for renewable energy, feed, nutritional health food, cosmetics and
pharmaceutical products, possess numerous advantages such as fast growth, high yield, rich in nutrition, and no
acquisition of arable land. Ulva fasciata is very rich in Southern China, butfew studies onits nutritional value and

polysaccharide extractionhave been reported in China. Taxonomic identification and nutritional value on theU. fas-
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ciata collected from Fujian Province, and a new approach toimprove the polysaccharide extraction by microwave
heating were carried out in this study. The results showed that (i) U. fasciata consists of 34.8% the total sugars,
27.6% protein, 25.2% amino acids and 27.6% fatty acids; (ii) the content of essential amino acids and score of ratio
coefficient of amino acids (SRC) in U. fasciata are 10.1% and 79.77 respectively; (iii)it was proved that the heavy
metals contents in U. fasciata meet the requirement of the national standard of seaweed products. Meanwhile,
compared with the traditional heating extraction process, the polysaccharide yield of U. fasciata was enhanced by
21.35%, and the energy consumption was lowered by 58.51% through the orthogonal experiment optimization of
polysaccharide extractionusing microwave heating. All the above results revealed that U.fasciata as a macroalga
with high nutritional value, is expected to become an excellent prospective raw material for food, nutraceutical, feed

and other bioproducts.
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