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25 HFREAAE, BRI TE-T70C R HEAE. Hid, %
I BB HLAS M (0.84+0.11) g5 ¥RIKEE K E g R LA R
(1.01x0.16) g; S K TEHE B M (1.61£0.18) g
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®1 3HMREN—REFHS

Tab.1 Nutrient compositions of the three brittle star species
¥ & Brittle stars JK41 Moisture (%) M Protein (% DW)  JIElii Lipid (% DW) K53 Ash (% DW)
2 2 O.mirabilis 44.57+0.16° 19.10+0.52¢ 3.10+0.11° 66.90+0.65°
H K S. sladeni 41.61£0.24° 11.60+0.21° 1.50+0.09° 80.70+0.35°
HRKBECEKE R O. vadicola 47.81+0.31° 16.90+0.23° 1.10+0.09° 67.50+0.27°

T RPN A Z WA AR 7R B 2R M B Z M 22 53 B3 (P < 0.05), &EH . I8 K35 b T

(% DWW EH 4L, T

Note: The data with different letters in the same column are significantly different with each other (P < 0.05). Protein, lipid
and ash were the percentages of dry weight (% DW). The same below
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F2 3MENSEREARK
Tab.2 Amino acids contents of the three brittle
star species (% DW)

®3 3FERAEERAER
Tab.3 Fatty acids contents of the three brittle
star species (%)

IR KigRE  LRERRE Bk R

Amino acids O. mirabilis S.sladeni O. sarsii vadicola
Asp” 1.43£0.16°  0.7+0.05° 1.08+0.11°
Tyr 0.52+£0.03°  0.28+0.02°  0.36+0.09"
Ser 1.0940.08°  0.64+0.02°  0.92+0.08°
Glu™ 1.03+£0.10°  0.6+0.08* 0.86+0.03"
Gly™ 1.88+0.10°  1.48£0.05*  1.36£0.10°
His 0.37+0.02°  0.2240.01°  0.3+0.02°
Arg 1.12+0.06°  0.68+0.05*  0.94+0.04°
Pro 0.68+0.04°  0.4+0.01? 0.5420.02°
Ala™ 1.5140.11°  1.26+0.09° 1.32+0.11°
Val” 0.81+0.09°  0.41+0.03*  0.58+0.04°
Met” 0.44+0.04°  0.2+0.01° 0.28+0.03°
Ile* 0.60+0.05°  0.28+0.02°  0.46+0.02°
Leu" 1.02£0.03°  0.49+0.05*  0.81+0.07°
Trp’ 0.02+£0.00°  0.01+0.00*  0.02:+0.00°
Thr" 0.74+0.04° 0.38+0.01°  0.57+0.04°
Phe” 0.60£0.03°  0.32£0.01*°  0.54+0.04°
Lys" 1.04+0.07°  0.54+0.02*  0.87+0.05°
TAA 14.90+0.53°  8.89+0.39°  11.81+0.59°
EAA 527+0.42° 2.63x021°  4.13£0.45°
DAA 5.85+0.51°  4.04+0.30°  4.62+0.38"
EAA/TAA(%) 35.37+2.31° 29.58+2.01°  34.97+2.18%
DAA/TAA(%) 39.26+3.58" 45.44+3.45°  39.1242.87°
AAS 0.77+0.04°  0.63+0.06°  0.68+0.08%
cS 0.57+0.02°  0.47+0.03*  0.50+0.01®
EAAI 46.87+3.19° 38.28+2.11°  42.15+3.91®

RN R ; * TR BRI
** Essential amino acid, * Flavour amino acid

52.91%. 50.03%F1 64.31%, Forbrik /K% [C g 2 iy
ARG IR & ik b 2 = T A A R (P < 0.05),
AR IR AR & i B i, Ok 13.32%, RE(IKT
HAFFhig FE (P < 0.05), LW B /Y EPA & E (P <
0.05), 1ML Caie R AR DHA, H C20:0 & &
BET 15.89%.,

24 WHIRTE

3 MRS Ca. Mg, K 5 AKLTHET YT
%, Hrb ca & T 100000 mg/kg, HKEERE
IR Ca, Mg Frit i, 43k %] T 348000 mg/kg
F1 28500 mg/kg, Bk, 3 Fhig R &H £ &R HADL
WYL R, K, WK IREIE RN Y TR &
HEFEER 4).

e Wi Sl BRERE BOKEERERRE

Fatty acids ~ O. mirabilis  S.sladeni  O. sarsii vadicola
C14:0 9.74+0.68"  6.84+0.33" 7.97£0.67
C16:0 8.30£0.46  0.80+0.25 0.72+0.05
C17:0 1.25£0.10°  2.38+0.12° 2.65+0.08°
C18:0 7.35£0.37°  0.98+0.05° 0.92:£0.02°
C20:0 0.58£0.03"  15.89:+0.89° 1.06+0.04°
Mg iR
Saturated 27.22+1.82° 26.89+1.59°  13.32+0.91°
fatty acids
cl16:1 2.4240.15°  13.2040.96°  11.02+0.14°
C18:1nl1 3.98£0.29*  7.00+0.52° 7.030.09°
C18:1n9 1.20£0.02°  2.96+0.02° 1.89+0.10°
C18:1n7 476£0.34°  4.46+0.33° 3.4040.02°
C18:2n6 1.21£0.01°  2.67+0.19° 3.11£0.17¢
C18:3n3 0.88£0.01°  0.72+0.03° 0.720.03
C18:4n3 8.92+0.09°  1.82+0.11° 0.55+0.02°
C20:1n9 9.0740.42°  1.92+0.09"°  16.12+1.01°
C20:4n6 1.36£0.08°  6.20+0.89° 2.78+0.12°
EPA 14.24+0.99°  3.90£0.06°  10.49+0.76°
C22:1n9 2.44£0.03*  5.18+0.13° 3.84+0.21°
DHA 2.4340.02° — 3.36£0.01°
AHFEITTER
Unsaturated ~ 52.91£3.11*  50.03£2.45*  64.31%3.11°

fatty acids

x4 ITWBENTYRTESE
Tab.4 Mineral element contents of the three
brittle star species (mg/kg DW)

JLHR Hi 2 WIREIERE  BOKERIRERRE

Elements O. mirabilis S. sladeni 0. vadicola

K 4060 6760 6280

Al 84 103 178

Ca 100000 107000 348000

Mg 7880 9200 28500

P 1430 2390 3070

Fe 170 240 452

Mn 27 34 46

Cu 1.74 2.77 3.72

Cr 4.19 4.06 7.14

Zn 39 75 104

Se 1.45 1.12 2.13

Pb <0.50 0.69 1.73

Cd 0.19 0.29 0.71

As 0.13 0.07 0.05

Hg 0.002 0.004 0.012
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The Analysis of Nutrient Components of Three Brittle Star
Species in the North Yellow Sea

FANG Jinghui', ZHANG Jihong', IANG Zengjie', MAO Yuze',
ZANG Yuanqi’, FANG Jianguang'"

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071;
2. Qingdao Entry-Exit Inspection Quarantine Bureau, Qingdao 266000)

Abstract Nutrient components of brittle stars Ophiopholis mirabilis, Stegophiura sladeni and
Ophiura sarsii vadicola collected in the North Yellow Sea of China were studied. Alive samples were
frozen at —70°C, and then dried in a lyophilizer. The results showed that the moisture content of the brittle
stars was less than 50%, and it was 41.61% in S. sladeni that was significantly lower than those in the
others (P<0.05). The ash content in S. sladeni was 80.70%, which was higher than those of the others
(P<0.05). The total amino acid content in the brittle stars was low, and the highest one was in O. mirabilis
with 14.90% (P<0.05). The percentage of essential amino acids to the total amino acids (EAA/TAA) of O.
mirabilis, S. sladeni and O. sarsii vadicola was 35.37%, 29.58% and 34.97%, respectively. The essential
amino acids and flavour amino acids in O. mirabilis were significantly higher than those in the others
(P<0.05). Furthermore, the highest amino acids score, chemical score and essential amino acids index
were in O. mirabilis. The unsaturated fatty acids in O. mirabilis, S. sladeni and O. sarsii vadicola were
52.91%, 50.03% and 64.31%, respectively, and the highest one was in O. sarsii vadicola (P<0.05).
However, the lowest saturated fatty acid was in O. sarsii vadicola with 13.32% (P<0.05). All species were
rich in mineral element. The Ca and Mg contents in O. sarsii vadicola were significantly higher than those
in the others (P<0.05), which were 348000 mg/kg and 28500 mg/kg, respectively. The results suggested
that these three species are not good protein sources but suitable for developing function food for Ca
supplement. The high carbonate content in brittle stars showed that brittle stars are probably important to
the ocean carbon sink.

Key words Ophiopholis mirabilis; Stegophiura sladeni; Ophiura sarsii vadicola; Nutrient components
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