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under different breeding models. Methods The nutritional components of Apostichopus japonicus body walls under
natural growth, industrial cultivation, pond cultivation, bottom-sowing proliferation, enclosure cultivation, and cage
cultivation in the Yantai Region were analyzed and compared. These components included moisture, protein, fat,
polysaccharides, saponins, taurine, amino acids, fatty acids and mineral elements. Results Under 6 kinds of
breeding methods, the natural growth protein and saturated fatty acid content were the highest, the taurine content
was higher, and there were also high levels of essential amino acids and amino acid ratios; bottom propagation had
higher levels of calcium, zinc and selenium in terms of mineral elements, with the lowest levels of potassium and
magnesium. It had a better flavor and the highest levels of medicinal and flavor amino acids; the fat content, taurine
content, total amino acid content, essential amino acid proportion, and unsaturated fatty acid content were the highest
in cofferdam aquaculture; the content of Apostichopus japonicus in net cage aquaculture was the highest; pond
aquaculture had the highest content of water, calcium and sea cucumber polysaccharides, but the lowest content of
various components such as Apostichopus japonicus; the overall composition of factory farming was relatively low, with
the lowest content of various components such as polyunsaturated fatty acids. Conclusion In the Yantai Region, under
different breeding methods, there are obvious differences in the nutritional and functional components of the body wall
of Apostichopus japonicus. The quality of natural growth, bottom-sowing proliferation, enclosure cultivation and cage
cultivation is superior to that of industrial cultivation. The results of this study partially improve the evaluation of the
nutritional quality of Apostichopus japonicus in the Yantai Region, provide data support for the processing and purchase
of Apostichopus japonicus, and serve as a reference for the development of the Apostichopus japonicus industry.

KEY WORDS: Apostichopus japonicus; breeding mode; nutritional components; quality evaluation
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Table 1 Comparison of basic nutrients of Apostichopus japonicus under different breeding modes

FEAE SRSy B4R JEHEHTE FEIHE % 5H o0 4 77 5E TR A TJ b5
K43/(2/100 g) 90.96+0.55° 91.58+0.39" 91.53+0.38" 91.02+0.12° 92.78+0.99° 91.96+0.37°
FEF/(g/100 g) 4.52+0.68" 448047 4.38+0.29° 4.42+0.42° 3.40+0.50 3.91+0.01%

MW /(2/100 g) 0.30+0.09" 0.27+0.06" 0.31£0.01° 0.25+0.07° 0.200.00°" 0.25+0.07°

Z Wi T & /(mg/g) 61.78+9.27% 61.97+9.85® 61.90+£3.93™ 47.60+9.48" 71.10£2.26° 56.90+£9.33%

BHFTE/(mg/kg) 912.89+421.03°  139233£191.61°  1320.00£309.43"  1408.00£11.31°  791.50+105.36"  895.50+6.36"

LR fi# R /(mg/100 g) 7.03+1.39° 2.58+0.46™ 7.73£0.49" 4.13£1.70° 1.56£0.39° 1.21£0.26°

e [FEATARE ANE/NG FREFR R G135 P22 5% (P<0.05), & 2. 6 [H,
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Table 2 Comparison of amino acid content in Apostichopus japonicus under different breeding modes (%)

H#FR ARAEK RS 5 FEIE 5% 5H P 7 5% 7H b I 375 T k375
KA Z R be 0.328+0.013* 0.320+0.015° 0.326+0.017° 0.189+0.021¢ 0.188+0.019° 0.2430.016°
2 %R be 0.582+0.012" 0.618+0.013* 0.602+0.021%° 0.567+0.023¢ 0.188+0.011° 0.522+0.014¢
i &R be 0.301+0.022° 0.312+0.024° 0.305+0.025° 0.305+0.02° 0.229+0.018° 0.280+0.016°
225 R 0.195+0.014° 0.194+0.026° 0.198+0.017* 0.187+0.024° 0.147+0.019° 0.180+0.015%
IR a 0.214+0.023% 0.201£0.018" 0.238+0.026° 0.201£0.022% 0.158+0.015° 0.194+0.024%
H & be 0.538+0.025° 0.658+0.026° 0.589+0.022° 0.611+0.028° 0.444+0.019¢ 0.526+0.018°
WA b 0.253+0.016" 0.285+0.013° 0.281+0.012% 0.275+0.009% 0.218+0.023¢ 0.238+0.021°%
i =R 0.289+0.013% 0.326+0.014° 0.323+0.026" 0.312+0.025%¢ 0.232+0.017¢ 0.278+0.016¢
Bt =R ¢ 0.162+0.011° 0.153+0.005>¢  0.142+0.009* 0.161+0.002" 0.135+0.014¢ 0.193+0.015*
HEIR a 0.168+0.004° 0.151+0.012° 0.190+0.016* 0.166+0.006° 0.123+0.011° 0.147+0.017°
IR AR a 0.064:0.004° 0.054+0.002° 0.086+0.007° 0.057+0.001% 0.041+0.005¢ 0.053+0.008°
SR a 0.141+0.007° 0.128+0.005° 0.162+0.001° 0.138+0.015° 0.103+0.013° 0.124+0.007°
SeRAIR a 0.206+0.003° 0.176+0.011° 0.229+0.005° 0.194+0.006" 0.149+0.008¢ 0.177+0.021¢
RN a 0.131+0.021% 0.108+0.015" 0.152+0.017° 0.124+0.019° 0.093+0.024° 0.113+0.013%
k2R ¢ 0.035+0.001° 0.027+0.008" 0.046+0.004* 0.024+0.003° 0.024+0.007° 0.029+0.002"
IR a 0.159+0.016° 0.124+0.012% 0.178+0.011° 0.143+0.010% 0.114+0.006¢ 0.13440.004°
H =R 0.028+0.004" 0.023+0.007" 0.034+0.009° 0.012+0.002¢ 0.01420.005°¢  0.018+0.001°*
IR B 3.794+0.209" 3.858+0.226" 4.081+0.245° 3.666+0.236"™ 2.600+0.234° 3.449+0.228°
W IR 1.083+0.078° 0.942+0.075° 1.235+0.083" 1.023+0.079° 0.781+0.082° 0.942+0.094°
EIREILR 2.002+0.088° 2.193+0.091° 2.103+0.097® 1.947+0.101% 1.267+0.090° 1.809+0.085°
WA IR 1.946+0.084 2.088+0.091° 2.010+0.098 1.857+0.097% 1.208+0.088¢ 1.793+0.081°
M‘%ﬁ%@/ﬁ% b d a be a c
.24 0.285+0.005 0.244+0.005 0.303+0.002 0.279+0.003 0.300+0.004 0.273+0.009
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Table 3 Evaluation of amino acids composition of Apostichopus japonicusin different breeding modes (one)

IR PR AAS
(FAO) AREK T HEH E Pl 77 58 o0 4 77 5E W EFRIE T3R5

IR 40 1.18 1.12 1.36 1.14 1.16 1.24

TEAN 50 0.74 0.67 0.87 0.75 0.72 0.75
HAR R 35 1.06 0.96 1.24 1.07 1.03 1.07

AR 70 0.65 0.56 0.75 0.63 0.63 0.65
IR 40 0.78 0.71 0.92 0.78 0.76 0.79
N TR+ R 60 0.52" 0.48" 0.62" 0.52* 0.50* 0.53*
i AR 55 0.64™ 0.50" 0.74" 0.59" 0.61% 0.62"

T A MU U, * O IR R, & 4 F.

F4 TEFERRXRS SEBRERITNC)

Table 4 Evaluation of amino acids composition of Apostichopus japonicusin different breeding modes (two)

M A 2y q r CS
i R AR JEAR Y i Pl e o) 6 75 5 I SR T kg5
IR 47 1.01 0.95 1.16 0.97 0.99 1.06
AR 66 0.56 0.51 0.66 0.57 0.55 0.57
HE AR 57 0.65 0.59 0.76 0.66 0.63 0.66
LA R 86 0.53 0.46 0.61 0.51 0.51 0.53
SSEE R 54 0.58 0.53 0.68 0.58 0.56 0.59
BN TR+ R 93 0.34" 0.31% 0.40" 0.34* 0.33% 0.34*
R 70 0.50" 0.40™ 0.58" 0.46™ 0.48" 0.49"

0.50~1.16, CS 7£ 0.33~0.99 Z[u], T.J fbLIFFE T =
FRIESr AAS 7E 0.53~1.24, CS 7E 0.34~1.06 Z ], X5F
P ST A ) 2 AR [ 33 B A 3R S IR R P4 AR —
B, Horp B SRS W R S BR VA v, A s U
BRI KAMAHE . 38 AAS 5 CS BT HLhRIE, &35
R, TR 2 B+ 2 R34 5 — B M 2 R, ML
Mg 25 R o PR M 2 SRR, Ui HH W) — I IR A N e AR Al
A TR R
24 BERRERLE A ST HT

JE 7 18 2 N AR JIT A 55 1 — T8 35 4y, T LA aE &
REGET R SRptRE R, Wm4ERr G RIE R B85, At
TR 30 FPAEDTER, fudE C14:0, C15:0, C16:0, C17:0,
C18:0, C20:0, C21:0, C22:0, C23:0, C24:0 3t 10 Flifyfn
A& BR (saturated fatty acid, SFA), C14:1, C15:1, Cl6:1,
C17:1. Wi, = C18:1n9. C20:1n9. C22:1n9. C24:1n9
3t o Fift B AR RN I B2 (monounsaturated fatty acid, MUFA),
. =z C18:2n6., C18:3n3, C18:3n6., C20:2, C20:3n3,
C20:3n6. C20:4n6(4¢ 4 MU MER, arachidonic acid, AA).
C20:5n3( — 1+ B FL M R, eicosapentaenoic acid, EPA) .
C22:2n6, C22:6n3(_+ _f/NH#iHR, docosahexaenoic acid,

DHA)IL 11 FhZ A1 FIR IR (polyunsaturated fatty acid,
PUFA),

H 2% S WAL ARUFFEAIN 30 Rl iR, HIS&
25 FRRNI R, S FPIRNRR AR o IR T EE 14~24;
SFA 9 F, |5 22.98%~32.31%; MUFA 7 Fl, [ 26.56%~
33.11%; PUFA 9 Ff', 5 35.90%~43.94%., H XK K SFA
iR, FIEIREE AR . 2 AN RN 105 1 % A 5
SYEEE, H EPA. AA B AKRLT W PUFA, HAT 2
B A FE M, 8T 4 vk o i bR B SR AR, Wb il
FOTE B, THUY o G 1 45 A 26124 2%) ) DHA 2 428 R G 4 i
R BEFR R —F EEITE, & KR R B
BUAGRR, XHE R ) % 7 B ok PO, i 2 PUFA
di teds s, o EPA (&R IE IR 1Y 9.82%~21.60%, [F]
IR S AT 8w AR AA R DHA, (54308 17 2 114 Le. 451
5B 10.47%~13.50%F1 3.09%~7.11%,

MG AT, FIESRAE . ICRE I AR B AR A K fif
I HZh PUFA, EPA., DHA &idAaxi#cs, T b5
PR R AR, L ] S 55 N AR R g 7 1R 5 o o 5 o A AT
B FRIHE SRR . ICHE I A A A SR A K2 AR T R 24
X A AR SR
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Table 5 Comparison of fatty acid content in Apostichopus japonicus under different breeding modes (%)

P iR FAREK JRHE 351 [l FR A WA FR A I IR A T Ak5RE
C14:0 3.23 2.06 1.10 2.37 1.37 1.16
C15:0 0.42 0.43 0.16 0.35 0.35 0.26
C16:0 11.97 12.77 7.69 11.7 11.90 16.15
C17:0 1.29 1.77 0.94 1.38 1.63 1.71
C18:0 10.92 9.42 8.78 10.22 9.35 7.59
C20:0 2.09 2.18 1.84 2.15 1.79 2.37
C21:0 0.70 1.26 0.91 0.99 0.88 0.89
C22:0 1.45 1.77 1.45 1.81 1.70 1.75
C23:0 N.D. N.D. N.D. N.D. N.D. N.D.
C24:0 0.23 0.37 0.11 0.13 0.09 0.09
SFA 32.31 32.03 22.98 31.09 29.05 31.97
Cl4:1 1.31 0.93 0.46 1.05 1.09 0.77
Cl15:1 N.D. N.D. N.D. N.D. N.D. N.D.
Cl6:1 14.16 13.67 19.30 10.50 15.95 13.37
C17:1 N.D. N.D. N.D. N.D. N.D. N.D.
C18:1 n9t 0.61 0.65 0.71 0.62 0.58 0.60
C18:1 n9¢ 4.09 343 3.12 5.11 4.09 4.50
C20:1 n9 3.12 2.66 2.71 3.24 3.20 6.23
C22:1n9 1.33 1.24 1.45 1.37 1.53 1.85
C24:1 n9 4.01 4.49 5.36 4.68 5.09 4.81
MUFA 28.62 27.06 33.11 26.56 31.53 32.13
C18:2 n6¢ 2.08 1.49 1.41 4.33 2.59 8.34
C18:3 n6 0.70 0.78 1.01 0.64 0.86 0.27
C18:3n3 0.58 0.39 0.62 0.64 0.77 0.51
C20:2 1.07 1.91 0.91 2.60 0.98 1.86
C20:3 n6 0.34 0.53 0.40 0.39 0.50 0.43
C20:3 n3 0.14 0.12 0.16 0.14 0.18 N.D.
C20:4 n6 (AA) 10.47 13.50 12.10 12.05 10.87 11.60
C22:2 n6 N.D. N.D. N.D. N.D. N.D. N.D.
C18:2 n6t N.D. N.D. N.D. N.D. N.D. N.D.
C20:5 n3 (EPA) 16.69 15.10 21.60 14.70 17.05 9.82
C22:6 n3 (DHA) 7.01 7.11 5.73 6.87 5.70 3.09
PUFA 39.08 40.91 43.94 42.35 39.49 35.90
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Table 6 Comparison of mineral content in Apostichopus japonicus under different breeding modes (mg/kg)

R/ ARERK G T e TR AE WA TR AE I FRIE T kTR
il 7189+251° 5256+204° 7449+179* 6695£153° 7308+221° 6502+215°
i 62627 538+35¢ 751+49° 685+23% 764+62° 597+71%
BE 1024+221° 824+187° 10754269 1009+361° 1123+291° 918+243"
5 960+104° 1306+£192% 1054232 1125279 1375+203° 966+167°
73 38.29+5.02¢ 52.97+7.09° 21.90+5.72° 79.54+6.88" 67.89+7.13° 76.13+3.89
B 3.33+0.49¢ 4.91£0.25 4.20+0.18° 6.17£0.22° 3.90£0.16° 4.41£0.31%
i 0.42+0.11% 0.53£0.09" 0.2940.06° 0.400.08" 0.24+0.05° 0.29:0.07"
il 1.33+0.02¢ 1.85+0.05° 0.72+0.04° 2.28+0.06° 4.13£0.07* 1.85:£0.04°
il 0.2240.01% 0.21£0.01° 0.23+0.01¢ 0.50+0.01° 0.28+0.01° 0.25+0.01°
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