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F1 IAEBXUEHRENBEHEER (MRM)
Tab.1 Sample inform;tlltli:rcxo(;ftrlg.l[;;fligegg of Jiangsu coast and 15
o) Simca( , UMETRICS) SPSS 22.0
El-1 2015.01.19 ( . IBM)
El-2 2015.03.06
El-3 2015.05.12 2007
El-4 2015.03.15 (World Health Organization, Food and
Pl-1 2015.06.10 Agriculture Organization of the United Nations, United
El-5 2015.05.16 Nations University, 2007),
Pl-2 2015.06.29 (ratio coefficient of amino acid, RC) (FAO,
Yg 2016.12.20 1970)
He 2016.10.10 L PRRE IR T S 7 A A R g g R 1)
FAO/WHO V43 A HERR 2 A Y 06 T 2 HE R IR 7 5 (mg/ g2 11 )
1.2 ’ . RC
BS EN ISO 17294-2: 2004;
BS EN 13806: 2002 2
1.3 2.1
GB5009.4-2010;
GB 5009.5-2010 ; ( 2):
GB 5009.88-2014; GB/T 26.3%—31.6%,
14772-2008 (33.1%),
1.4 : ( )
17 ; ; , 20.0%—34.9%,
0515 10 20 50 100 200pg/mL 14.0%—14.4%:
100mg, , 48.6%,
1.6mL , 12000r/min Smin (33.3%),
100uL, 900uL 0, BLS,
50uL, lug/mL -d4
100pL, : : 45°Cc ’ ’
: (1:3) 60uL, ( ’
), 65°C 15min , ’
45°c 80% oL, ’
:ACQU ITY UPLC® BEH C18
(2.1x100mm, 1.7um, Waters ), ' 40_;1%, ’
Sul, 40°C, A 0.0% 0.1% 22.21% Bartlett Sig<0.01,
, B 0.1% ,
0.2mL/min; : 0—Imin, 5% A; ’ ( ’ 1
1.5—2min, 5%—20% A; 2—7min, 20%—30% A; ’
7—S8.5min, 30%—98% A; 8.5—10.5min, 98% A; )
10.5—11min, 5%—98% A; 11—12.5min, 5% A MS R R
(ESI) , , 1

3200V, 380°C, 20V



5 1125
x2 IHBRUBRMBHEMNEMERESERE
Tab.2 Main nutrient components and contents of U. prolifera of Jiangsu coast and the control samples
El-1 El-2 El-3 El-4 PI-1 El-5 P1-2 Yg Hg
(%) 30.1 26.3 29.9 31.1 31.6 15.7 11.0 47.3 33.1
(%) 14.0 33.9 28.9 20.0 13.6 34.9 14.4 6.7 10.4
(%) 22.6 26.9 23.8 25.8 30.8 27.3 48.6 333 41.1
(%) 0.6 1.1 0.9 1.3 1.6 0.2 0.9 0.4 0.2
(g/kg) 8.7 10.0 10.0 9.8 11.0 14.0 25.0 4.2 6.0
(g/kg) 20.0 10.8 34.1 7.0 27.5 35.4 7.7 23.1 28.9
(g/kg) 9.0 9.3 10.2 10.6 13.0 18.5 11.8 3.1 5.5
(g/kg) 2.6 4.9 4.0 3.1 0.6 0.4 0.6 0.1 1.9
(g/kg) 4.0 3.8 4.7 3.5 3.7 1.4 0.6 8.4 6.4
(mg/kg) 415 91.6 86.9 48.7 35.3 299.0 19.1 26.2 36.5
(mg/kg) 43 5.2 5.0 3.3 4.6 3.7 3.3 0.7 1.0
(mg/kg) 27.4 26.5 26.4 29.8 27.9 12.3 12.9 41.7 20.9
(mg/kg) 19.9 14.8 17.3 16.3 20.6 8.8 11.3 7.9 22.3
A
ORERLT 4
4 0.4
OPI|-2
of5
2 0.21
eHg @Yg
®EI-5 _
P~y N
N0 o N
= oPI-1 . o o i ot
OF|-
El-40®EI-1 =N
-2 El-20 ®EI-3 -0.2 o ot
oI Lyl )
4. -04 R
o
-6 -0.6
-8 -6 -4 -2 0 4 -05 -04 -03-02 01 0 01 02 03 04
t[1] p[1]

Fig.1 The PCA scores and loadings chart of main nutrient components and contents of U. prolifera of Jiangsu coast and the control
samples

2.2
17
3 ;
21.72%—26.85%

b

53.63%,

68.51%—115.66%,

Organization / World Health Organization (FAO/WTO)
(EAA/TAA=40%, EAA/NEAA=

60%)

(EAA/TAA)  40.66%—

33.56%

Food and Agriculture

>

—42.91%,

>
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Tab.3 Amino acids composition and concentration of the samples

(%) El-1 El-2 El-3 El-4 PI-1 El-5 PI1-2 Yg Hg
(Gly#) 1.90 1.51 1.65 2.02 2.13 1.42 0.14 3.73 3.02
(Ala#) 2.10 2.83 1.95 2.62 2.22 0.86 0.64 3.66 2.26
(Val‘) 1.37 1.10 1.87 1.88 0.95 0.74 0.68 1.74 1.08
(Pro) 0.89 1.66 1.29 0.78 1.66 0.79 0.73 1.14 0.34
(Thr‘) 0.80 0.49 1.28 1.26 0.78 0.59 0.30 3.17 2.42
(Ile‘) 1.22 0.96 1.73 0.96 0.98 0.83 0.64 2.06 1.75
(Leu‘) 1.96 1.62 1.88 1.42 2.19 0.83 0.84 4.03 1.65
(Met‘) 0.32 0.24 0.30 0.24 0.27 0.18 0.24 0.51 0.46
(His)A 0.37 0.38 1.07 0.27 0.74 0.42 0.19 0.72 0.27
(Phe‘) 0.66 0.43 1.58 0.32 0.88 0.26 0.24 1.95 1.78
(Arg) 1.02 0.78 1.25 1.66 2.59 0.41 0.31 3.23 1.26
(Tyr)A 2.60 2.48 2.11 1.92 1.20 1.09 1.15 2.09 0.91
(Asp#) 2.76 2.42 3.15 3.20 2.88 1.57 1.11 3.43 2.82
(Trp‘) 0.85 0.36 0.82 0.18 0.49 0.25 0.11 0.32 0.14
(Ser) 0.66 0.52 0.90 1.12 1.18 0.56 0.45 1.68 0.66
(Lys‘) 1.82 1.38 1.76 1.78 2.05 1.64 0.89 1.77 1.53
(Glu“) 2.29 2.56 2.26 2.27 2.71 1.40 1.14 3.54 2.97
(TAA) 23.59 21.72 26.85 23.90 25.90 13.84 9.80 38.77 25.32
EAA/TAA 50.74 43.46 53.63 42.80 40.66 49.35 53.88 47.36 47.35
EAA/NEAA 103.01 76.87 115.66 74.84 68.51 97.43 116.81 89.96 89.95
DAA/TAA 38.36 4291 33.56 42.30 38.38 37.93 30.92 37.04 43.72
: A VAN J# ; TAA. ; EAA. ; NEAA. ; DAA.
2007 WHO/FAO/UNU ( 4), ,

T4 FRAHKVERERN RC E

Tab.4 The RC values of indispensable amino acids of the samples

WHO/FAO/ UNU RC

(mg/g) El-1 El-2 El-3 El-4 Pl-1 EL-5 PI-2 Ye He
His 15 0.82 0.96 2.39 0.58 1.56 1.78 1.15 1.01 0.54
Ile 30 1.35 1.22 1.93 1.03 1.03 1.76 1.94 1.45 1.76
Leu 59 1.10 1.04 1.07 0.77 1.17 0.90 1.29 1.44 0.84
Lys 45 1.34 1.17 131 1.27 1.44 232 1.80 0.83 1.03
Met 16 0.66 0.57 0.63 0.48 0.53 0.72 1.36 0.67 0.87
Phe+Tyr 38 2.85 2.91 3.25 1.90 1.73 2.26 3.33 225 2.14
Thr 23 1.16 0.81 1.86 1.76 1.07 1.63 1.19 2.91 3.18
Tip 6 471 2.8 4.57 0.96 2.58 2.65 1.67 1.13 0.70
Val 39 1.17 1.07 1.60 1.55 0.77 1.21 1.59 0.94 0.84

2.3 GB2762-2017 , 3.75mg/ke,

4 ,

(  3), NY/T 1709-2009
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NY/T 1709-2009 GB 13078-2017
) NY884- 2012

*5 TRHERHWEEERE

Tab.5 Heavy metal elements contents of the samples

(mg/kg) (mg/kg) (mg/kg) (mg/kg)
El-1 2.67 4.2 0.01 2.98
El-2 3.75 8.24 0.03 1.42
El-3 2.67 9.76 0.02 1.84
El-4 3.57 14 0.03 1.62
PI-1 1.67 3.86 0.01 1.84
El-5 1.39 0.65 0.03 0.71
P1-2 0.94 22.5 0.02 0.38
Yg 0.1 — — 2.92
Hg 0.35 0.59 0.01 3.52
GB2762-2017 =1 — —
NY/ T1709-2009 =1 =05 =05 =05
GB 13078-2017 — — =2
NY884-2012 =50 =150 =2 =3
P s 0.01mg/kg
) (2016)
) FAO/WTO ,
33.6%—42.9%, ,
, (2016) AAS
+ s
26.3%—31.6%, , CS + )
33.1%,
, 2016)
(Luo et al, 2012; ( , 2001)
, 2010; , 2017; , 2017) , ,
11.0%, 10.22mg/kg ( ,2011; ,2013)
48.6%, , , ,
(Liu et al, 2010; Wang et al, 2015) GB2762-2017 ( , 2009;
) 2011)
, NY/T 1709-2009 ,
, 14mg/kg ,

( , 2011; , 2015)
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>
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THE NUTRITION AND FOOD SAFETY OF ULVA PROLIFERA OFF
JIANGSU COAST

HU Chuan-Ming"?, LU Qin-Qin', YANG Li-En', ZHOU Wei >,
XU Guang-Ping', DENG Yin-Yin', TIAN Cui-Cui'
(1. Jiangsu Marine Fisheries Research Institute, Nantong 226007, China; 2. College of Food Science and Technology, Shanghai Ocean

University, Shanghai 201306, China; 3. Jiangsu Provincial Platform for Conservation and Utilization of Agricultural Germplasm,
Nanjing 210014, China)

Abstract The nutrition characteristics of settled and floating Ulva prolifera of Jiangsu coasts (hereinafter the Jiangsu
U. prolifera) were analyzed and evaluated by the comparison of different species from different marine areas. Featured
with regional homogeneity, the Jiangsu U. prolifera can be separated from other U. prolifera in the principal component
analysis. The Jiangsu U. prolifera had high contents of protein, as well as low dietary fiber content. The Ca and Mg
contents were higher, while phosphorus content was lower than those of Pyropia yezoensis. The Jiangsu U. prolifera could
be a good protein source for having essential amino acids that suitable for intake and had a good flavor properties as its
flavor amino acids content was in high level, 33.6%—42.9% of the total amino acids. However, the food safety risk may be
high as in the Jiangsu U. prolifera the lead and chromium ions were high.

Key words Ulva prolifera; nutritional components; safety; evaluation



