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Analysis of nutritional component in 10 kinds of sea cucumbers
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Sea Cucumber Processing, Qingdao 266071, China)

ABSTRACT: Objective To analyze the nutritional component of 10 kinds of sea cucumbers including Actinopyga
lecanora, Athyonidium chilensis, Holothuria atra, Sichopus chlorontus, Isostichopus badionotus, Apostichopus
parvimensis, Holothuria kefersteini, Sichopus horrens, Parastichopus californicus and Holothuria lessoni massin.
Methods Kjeldahl, high temperature calcination method, methylene blue colorimetric method, amino acid automatic
analysis and inductively coupled plasma mass spectrometry (ICP-MS) methods were respectively used for determination
of protein, ash, crude polysaccharide, amino acid and 21 kinds of inorganic elements, so as to analyze the nutritional
value of 10 kinds of sea cucumbers. Results There were certain difference among 10 kinds of sea cucumber. The
content of protein, crude ash, crude polysaccharide and total amino acid in 10 kinds of sea cucumbers were
73.58~73.58%, 4.10~8.71%, 7.86~13.15% and 61.42%~75.84%, respectively. The ratio of essential amino acids and
total amino acids (EAA/TAA) was lower than that of Apostichopus japonicas. Ten kinds of sea cucumber wererich in Fe,

Zn, Cu, Se and other trace elements, and the content of hazardous elements such as As, Cr, Cd and Pb were within the
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limits of GB 2762-2012 Contaminants in food. There was a significant difference in the content of 21 kinds of inorganic
elements. Conclusion This study confirmed that 10 kinds of sea cucumbers had high nutritional value, which can
provide reference for further exploitation and utilization of imported sea cucumber resources.
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Table 1 Ash, protein and mucc()rr]);?)zwccharides components of 10 10 2 )
kinds of sea cucumbers (In dry basis, g/100 g)(n=6) 10 61.42~75.84%,
4.13+0.11 82.69+0.49 10.38+0.18 61.42%
(EAAITAA) , 30.60%,
4.10+0.13 80.17+0.38 9.16+0.21 29.28%, 8 EAA/TAA 20% :
4.55+0.09 86.74+0.51 8.42+0.13 [19]
7.96:0.23 73.58+0.35 12.53+0.19 EAA/TAA
6.69+0.15 80.96+0.42 11.46+0.25 ) , 9
8.71+0.26 76.26+0.33 9.87+0.27 ’ | 1
4.40+0.10 87.20+0.64 7.86+0.16
8.30+0.33 74.64+0.29 13.15+0.31 , ;
5.47+0.12 78.83+0.45 9.91+0.15
5.03+0.14 82.93+0.43 8.14+0.17 ' [1518]
#z2 10N RERAMRL S =T EIT, 9/100 g)(n=6)
Table2 Composition and contents of amino acidsin 10 kinds of sea cucumber (In dry basis, g/100 g) (n=6)
Asp 7.17£0.15 7.19+0-21  8.16+0.36  6.38+0.19 7.35+0.25 7.37+0.31 7.97+0.23 6.60+0.21 7.51+0.22 7.48+0.33
Thr* 3.60£0.20 3.43:0.21 4.14+0.22  3.09+0.13 3.54+0.21 3.79+0.13 4.08+0.16 3.23+0.17 3.90+0.11 3.66+0.22
Ser 3.09+0.18 3.77+0.25 3.03+0.13  2.48+0.12 2.94+0.22 3.64+0.12 2.81+0.11 2.78+0.13 3.51+0.12 3.07+0.12
Glu 11.36£0.55 10.50+0.41 12.49+0.52 8.99+0.35 10.46+0.44 10.04+0.62 11.86+0.56 9.18+0.42 10.06+0.53 11.37+0.55
Gly 6.37£0.21  9.51+0.32 6.65+0.18  9.80+0.37 12.23+0.54 11.22+0.49 6.61+0.23 8.40+0.31 7.99+0.28 12.83+0.46
Ala 8.25+0.35  4.69+0.25 8.43+0.30 5.10+0.26 6.51+0.40 4.99+0.19 8.40+0.36 4.69+0.17 4.27+0.12 7.64+0.28
Cys 0.72+0.02  0.85+0.03 0.68+0.02  0.60+0.02 0.55+0.02 0.73+0.03 0.69+0.01 0.81+0.04 0.87+0.03 0.67+0.02
Val* 2.84+0,13  2.70+0.16 2.66x0.19  2.33+0.15 2.55+0.21 2.69+0.18 2.50+0.17 2.54+0.19 3.05+0.21 2.59+0.20
Met* 0.85+0.04  0.84+0.05 0.71+0.06  0.74+0.03 0.58+0.03 0.93+0.06 0.77+0.04 0.81+0.05 1.09+0.09 0.70+0.04
Ile* 2.06£0.16  2.74+0.28 1.84+0.18  2.14+0.19 1.88+0.21 2.50+0.22 1.63+0.18 3.70+0.29 2.97+0.25 1.89+0.21
Leu* 3.84+0.31  4.51+0.37 3.54+0.35  3.48+0.32 3.10£0.29 3.58+0.24 3.04+0.22 3.70+0.30 4.55+0.32 3.56+0.23
Tyr 1.85+0.21  1.98+0.19 1.79+0.15 1.55+0.16 1.58+0.12 1.85+0.21 1.68+0.16 4.06+0.32 2.03+0.19 1.66+0.15
Phe* 1.52+0.11 2.01+0.19 1.69+0.15 1.59+0.17 1.48+0.12 1.86x0.21 1.32+0.17 3.70+0.15 2.04+0.18 1.35+0.20
Lys* 1.75£0.13  2.74+0.16 1.77+0.15 1.85+0.21 1.62+0.19 2.19+0.23 1.52+0.15 3.17+0.19 3.31+0.22 1.81+0.21
His 0.59+0.01 0.79£+0.03  0.62+0.02  0.68+0.02 0.60+0.03 0.79+0.04 0.52+0.02 3.91+0.29 1.09+0.15 0.58+0.02
Arg 7.04+0.37  5.69+0.23 7.57+0.39 5.04+0.43 6.11+0.45 5.77+0.32 7.47+0.36 4.89+0.33 5.26+0.27 6.92+0.34
Pro 8.22+0.35 5.68+0.24 9.38+0.55 5.58+0.34 7.20+0.35 6.28+0.38 9.10+0.48 5.02+0.42 4.85+0.35 8.050.51
TAA 72.10+0.54 69.62+0.46 75.14+0.56 61.42+0.42 70.29+0.45 70.23+0.43 71.98+0.47 71.20+0.50 68.34+0.41 75.84+0.55
EAA 16.46+x0.29 18.97+0.21 16.35+0.25 15.22+0.27 14.75+0.22 17.54+0.25 14.86+0.21 20.85+0.31 20.91+0.22 15.56+0.19
EAA/TAA 22.83 27.25 21.76 24.78 20.98 24.98 20.64 29.28 30.60 20.52
:*EAA , TAA

EAA: * essential amino acids, TAA: total amino acids
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33 21 MITESESH 513.6 mg/kg, Zn 10.4 mg/kg;
Y - Co 146.3 mg/kg;
331 10##EAFTRELELSENMN c 0.1 mak
.1 m
3 , 10 Ca , 0 g/Kg
Ca 13.34 g/lkg, Na Mg K 5 '
b 10 Fe Zn Cu Se , Fe
g = A \ ; Zn ; Cu .
#3 10MEEEERRSERITEI, gkg)(n=6) .
Table3 Contentsof major elementsin 10 kinds of sea cucumber ; Se ’
(Indry basis, g/kg) (n=6) , ,
Na Mg K P Ca )
[8,19,20]
1.67 2.65 0.10 0.16 5.76 . -
333 10M#ATHEALSELM
1.63 2.48 0.12 0.54 6.04 ,
151 234 008 017 530 ,As Cd
; Al
5.49 5.15 0.31 0.37 13.44
; Hg
7.59 2.34 0.20 0.18 6.80 [21,22]
8.55 3.05 0.17 0.56 7.37 GB 2762-2012
[23]
359 28 013 025 494 ) As Cr Cd Pb  Hg
05 20 20 1.0 mgkg 10
5.49 4.18 0.21 0.53 11.34 5
5.27 2.40 0.15 0.66 7.19 , 10~15
4.68 2.48 0.08 0.22 4.02 )
, 9 As Cr Cd Pb
332 104 HAMERA ST GB 2762-2012 / Hg
10 4 10 ,
Fe ,Zn  ,V Al ,
’ 7n [15]
F 4 10HEERETRZSERITEI, mgkg)(n=6)
Table4 Contents of trace elementsin 10 kinds of sea cucumber (In dry basis, mg/kg) (n=6)
\% Mn Fe Co Ni Cu Zn Se Mo Ba
0.3 12 184.4 0.2 14 5.8 10.4 2.7 9.8 51
0.8 2.2 290.0 0.2 15 6.6 513.6 4.0 0.5 8.5
0.5 1.0 185.7 0.1 4.1 11 17.9 15 14 6.9
0.4 14 302.4 0.1 2.6 5.6 27.4 3.0 9.0 34
0.2 11 204.8 146.3 6.7 139 241 15 — 11
0.8 3.9 140.7 0.07 11 45 154 2.9 15 3.0
17 9.9 420.3 0.2 25 16.1 34.0 2.6 13.0. 3.8
0.7 6.0 220.9 0.1 1.6 5.2 26.2 3.0 11.3 6.0
0.7 5.2 203.6 0.1 0.8 35 32.3 4.0 0.3 4.8
0.4 9.8 467.6 0.1 14 12.2 14.0 14 0.6 3.9

- (<0.001)
Note:—not detected(<0.001)
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®5 0MESHETHIE (UTEH, mgkg) (n=6) [4 Kumar R, Chaturvedi AK, Shukla PK, et al. Antifungal activity in
Table 5 Contents of hazardousglementsm 10 kinds of sea triterpene glycosides from the sea cucumber Actinopyga lecanora [J].
cucumber (In dry basis, mg/kg) (n=6)
Carbohydr Polym, 2007, 17(15): 4387-4391.
Al Cr As Cd Pb Hg (5] , i L. [J.

23.0 0.2 0.6 0.2 15 —
46.5 0.3 14 1.0 04 1.9
29.6 0.4 12 0.1 0.5 —

14.6 0.5 1.6 0.3 0.7 —

28.5 0.4 11 0.03 0.3 —
335 0.7 35 0.1 0.1 0.06
160.7 19 17 0.1 0.5 0.01
65.7 0.5 18 0.05 0.5 0.04
143.7 0.3 2.0 0.4 0.2 0.03
65.5 0.6 0.9 0.07 0.6 0.02
— (<0.001)Note:—not detected(<0.001)
4 B
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10 , 10
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