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B atate il (214%) A8k o Natefahi il (671%), R % iaf=fahifh 22 A7 4 v (C20:4), X=AvE A+ Fe
(16.3 mglkg~24.1 mg/kg) #= Zn (11.7 mg/kg~19.0 mgkg) A4 &, As(0.58 mgkg~0.66 mgkg) #= Cd (0.49mgkg~0.21 mgkg) &9
A AT EAK, B B AT R BRNREE 2k B AA BRI A LA © HeY B ME

KEA: EA RE LFaR: ThR&MA

YEEES: 1673-9078(2013)12-2986-2990

Comparison of Nutritional Values of Acaudina molpadioides, Holothuria

Modern Food Science and Technology

nobilis, and Actinopyga miliaris

DONG Xiao-di, PAN Ru-jia, WANG Chang-hai
(Jiangsu Provincial Key Laboratory of Marine Biology, College of Resources and Environmental Sciences, Nanjing
Agricultural University, Nanjing 210095, China)

Abstract: The compositions of body wall, amino acid, fatty acid, polysaccharide as well as mineral and trace element contents of
Acaudina molpadioides, Holothuria nobilis, and Actinopyga miliaris were analyzed and compared to assess their nutritional qualities. The three
sea cucumbers shared similar characteristics with high protein‘and low lipid. Delicious amino acids (DAA), including glutamic acid, aspartic
acid, glycine, threonine, and alanine, with the following contents: 61.6% for A.molpadioides, 58.1% for H. nobilis, and 59.7% for Amiliaris. A
low lysine and arginine ratio ranging from 0.39 to 0.46 was observed in all species. A. molpadioides contained less saturated fatty acids (21.4%)
and more unsaturated fatty acids (67.1%) than other two species, and arachidonic acid (C20:4) constituted most of the polyunsaturated fatty
acids (PUFA). The three samples showed relatively high Fe (16.3 to 24.1 mg/kg) and Zn (11.7 to 19.0 mg/kg) contents but low As (0.58to 0.66
mg/kg) and Cd (0.49 to 1.21 mg/kg) contents. The comparison revealed that the body walls of A. molpadioides contained higher nutritional
values than H. nobilis and A. miliaris.
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Table 1 Body wall composition of sea cucumbers
4R R (WDM)  # 3N 2% BHEEIAL
HEG 80.242.22% 70.8020.45" 73.80+1.36"
ARG By 0.5040.14° 1.33#0.02° 0.9120.06°
o 9.3840.09° 8.5240.25" 14.2040.80°
AL % A 1.4920.10° 2.530.07° 2.0240.03*°

: DM: TE. R PARA DS FEGKELA TF M
£ % (P<0.05),

S RAS R S AR BE L R o3 () A A 5 R L3R 1.
R B & (80.2% of DM, P<0.05) i, JiF
R & (0.50% of DM, P<0.05) ik, HIAS NG R
SRR (1.33% of DM, P<0.05). X =FEZH /5
i BT 2.0%, 5 2RI HIBEFTas FARIPL. Rk




M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.12

B VIR &8 AE 1.49~2.53%1], Hr A SH& miﬂi
Mo IX =S R S B CA BT
Zr P, WenBOSE N\ I 8 Fh s Ak B M@vﬁ;
AR S B K EUE 40.7~63.3% . S B AR
(3R B S AR IR &, IR S L
D BEANEE 7 it O S T AR T i

2.2 AL UK
R2 SESEABRER (RENESLL)

Table 2 Amino acid composition (percent of the total) of sea

cucumbers
AL EHHIN 245 B sL
o5 F AR
A 3.2720.02° 4.0540.2° 3.6340.40°°
KRB 1.2440.06° 1.4420.44° 1.2540.08°
F 5% ABR 1.9320.60° 3.0740.64%  2.78+40.35%
T RE  3.5640.07° 4.8240.17% 4.7740.77
7 AER 2.3640.11° 3.2340.30° 2.6840.26°

KA AR 2.4640.09° 3.3540.51° 3.1140.25%°
AR 3.4940.12° 3454050 3.1140.14%

F o F AR
AB 21740097 24140372
M A 7.9640.45% 7.4740.342

2.0540.02°
7.9140.23°

3k F AABR
KA AR 8.3640.27° 9.2440.382
B RER  4.6240.27° 5.2830.45%  4.774042°
2 AR 4.0420.06° 4.5240.51°  4.0920.11°
2 AB 16.3020.10° 16.4020.49° 17.2020.24°
H A 19.0020.26 14.8020.61° 15.6020.67°

9.4440:22%

A A 9.6440.33° 7.8940.65° - 8.60+0.45

FREAB 0.0040.00 0.0020.00  0.0040.00

I 2B 8.5640.03° 7.1420.62° 7.6240.23°

RN L E A 0.44 0.46 0.39
EAA 18.30 23.40 21.30
SEAA 10.10 9.89 9.96
NEAA 70.50 65.30 67.30°

E: EAA: 20 F AR, SEAA: ¥ 2% A48, NEAA:
FEFEALR. AP FPARANBFENKEELARFN £
(P<0.05),

REFGSHE az\ TR (EAA) ([
IR E N 18~24%), gL, HFLZH '%é’uﬁiaﬂli%

) e R IR /A 75 R IE R (EAANEAA) 1 LE 2 4k
N 0.26+ 0.36 1 0.32. fEX=FMilESr &8 im 1

=R TR R EIR, RN TAR, SRR
e (PR AR 7 S R H AR &R

IR 24 LR (DAA) & B ZL (1) IR, BFERA
AR, HER, BER, HEaRMAERMY. Eiih
JK, BASH LGNS R S R TR & BRI
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Fig.1 Fatty acid composition analysis of sea cucumbers by gas

chromatography
LA B AT, RN, BASAE
GFRALS Iy BISE T 23, 13 R 18 FHAIRNIR, 4

2988



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.12

RILE 1L, B 19 as by ¢ oRlxpifER, HEAS
MG ATZ: . HRDTRRAR & A5 RNE 3. WAl
g J BRAN VLA JT IR a1 o5 s MR R LL A5
iR 21.4%F1 67.1%; SEF.Z: 45.7%F1 20.4%; 4904
T2 52.0%F1 45.8%.
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Table 3 Fatty acid composition (% on the total) of sea

cucumbers
& P BR: g He N 235 ISP €Y S
e g B B
C14:0 1.8140.17% 15.743.00° 8.47+1.50°
C15:0 3.9540.55° 3.5640.37° 2.63+0.40°
C16:0 3.9840.60° 13.840.94" 18.6+4.08°
C17:0 1.6440.21° 1.1840.10% 1.0620.18°
C18:0 2.3740.39% 7.1920.24° 14.641.35°
C19:0 1.3540.24 ND ND
C20:0 2.6540.43° 1.174021° 2.3740.16°
C21:.0 2.8740.52° 1.0440.06° 2.2420.28°
C22:0 0.7440.11° 2.0240.17° 1.9940.34°
ke G 5 BR K 21.4 45.7 52.0
L VNGRS
C16:1 14540212 4.2740.30° 13.241.64°
C17:1 0.8440.11 ND ND
C18:1 4.8520.53° 4.0940.54 %" 2.9040.72°
C19:1 2.2040.19 ND ND
C20:1n9 8.1240.58° 3.3240.29% 8.1840.45°
c21:1 4.99+0.87 ND ND
C22:1n9 3.3340.45° 0.8320.17° 1.0240.29°
C23:1 7.2740.40 ND ND
C24:1n9 4.8240.55° 2.6140.48% 1.9740.25°2
B RAREITRE S 37.9 15.1 27.2
% b Aa Rl iR
C16:2n6 ND ND 1.2520.14
C16:3 ND ND 1.1440.14
C18:2n6 1.3920.16 ND 0.9740.23
C18:3n3 (ALA)  2.08+0.12 ND ND
C20:2 ND ND 1.0920.20
C20:4n6 (ARA)  20.742.74° 53540507 7.0940.23°
C20:5n3 (EPA)  3.09 +0.33 ND 7.05 +0.51
C22:6 n3 (DHA)  2.0540.19 ND ND
% oA fe it g2 29.30 5.35 18.60
ol 3 G R B 3.45 ND 0.97°

E: ND: KM 2], B INFATA DNE FEOHLLA R F
£ F (P<005).
X =g ) AR R (MUFA) 1%
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AHFRENEE (PUFA) & EZERIEFIHE. Hf
n-9 F A AR i 7 R E 22— iRIAER (C20:1
n-9), TEMEHN. BB M L4EEILS P& BERIK
4 8.12%0.58%. 8.18%40.45% . 3.32%40.29%, %5
B n6 RY|IZAMFIRIER T, 164 DG R
CARA) (A I 2 AN AN G 5 R L A7 44 YR Ay it b I
93.70%, EF.Z 100%H1% 445 115 76.20%, ARA /&
FACHE BRI IR (P A1 R I HL R 40 A 1) 32 B 4H
Ji, e MR LR BAVEEE R, ik, EASEE
T B AR & dr s 78 n-3 RIIZ AR
iR, —HwEMERR (EPA, C205 n-3) Al —+—
W/NKilE (DHA, C22:6 n-3) & it INR & &40 5
7& 3.09%20.33%411.2.056%+0.19%, {H/EBAS TEH
RIL, T DHAFI EPA RE T s RBN K s,  (EEHb
JRH AR VURIR ) & Rl s, Ak 3 20.70%+
2.74%; (H2FEBA MY G2+ C14:0 #1 C16:0
& EFEE, WOl 5 58 F 19.30%+2.92% Fl
18.60%4.08%.

24 HHRABETLEEE
R4 ST NIMETRAR (mg/ke TE)

Table 4 Mineral composition of sea cucumbers (mg/kg Dry

weight)

TE RN BilA LA
A(As)  0.5920.00° 0.5840.02° 0.6620.01°
£5(Cd) 0.4940.09° 1.2140.19°  1.1340.08°
#(Cr) 3.2340.09° 6.48#0.10° 4.5320.11°
48(Cu) 1.2140.02°  2.1540.08°  2.48+40.20°
4 (Fe) 21.640.96° 16.330.24°  24.140.45°
#5(Pb) 1.8520.11°  1.4640.43°  1.3420.02°
A5(Se) 45140.13% 55040.02° 5.6840.09°

#(Zn) 19.00.87° 12.540.43% 11.740.77%¢

E: RAPPARANEFHOHMAE AR EMHE R
(P<0.05),

=S YER TTER 4. =FiESEH
5 ) Fe (16.3~24.1 mg/kg) A1 Zn (11.7~19.0 mg/kg) &
B FHER A As(0.58~0.66 mg/kg A1(0.49~1.21 mg/kg)
THE

B AR iEm, MAEK, FR,
JEANPREE BT 5 T T AR - B eI SR A
ARG SR SR A, REIRYT BUR AR ICSES],
FEO 2 BB (BRI S BN 1 — R IR UG Ab
il o

2 B AR IR DA B B, (AR A
WA TR IBTE IR R, NEH S ARG B, T2
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