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Tab.1 Information of A. japonicus used in the study

&k P KU et TR BRAE  KR/C HhIE B
abbreviation sample sources collecting location weight age temperature salinity illumination
LT AR
11 Tt e N 182.1 2 13.4 312 782
TR BB H L
2 T k3R TTEREREEN 1782 2 12.8 29.4 691
=6F%
P I IR E W T8 BT 153.9 2 6.2 325 2035
N JEHE EAR R %;fk’ﬁi 197.3 2~4 7.7 30.1 3584
~ U8y
e T8 R RS
M T A e N 171.1 2~4
il AP By

e KU SRR R A S

Notes: the temperature, salinity and illumination were obtained when sampling

Hr, D/ Jom#i, W5 FF2610 min, UL E T
UEAC W KAy, RO RRE .

P51 2 5 K 3 (%) =105 il 2 f = /45 il 244 ot
17 %100

P 2 3 5 B (%)= W 2 38 5 B &/
2K 57 2 %100
—REFRI O
EER: IUEREY; BN RICHREY,
SR BT EET TER: BEAKARESS .
DS Y 2P 2

WK AL G W ()= b () +1E M (2)

AE it (k)=2H F1 5T (g)x 1 7+ Wi (g) <37+ 7K Ak
“W()x17

1.4 S|EBRDH

TR M S BB E FhR ", (o 2 R £ H o
KR, BRI A ek, HAth & 5
R 226 mol/LEL R AC PR, F H S7.L-89007 4> [ &

1.3
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VA

GIETRAT I (%) (AAS)=F I & 11 5t 2 AL 1R
& (mg/g)/Z 7% H A U [ Fh & 3k R % B (mg/

2)x100

AL 2E A7 (%)(CS)=15 I 25 (P & FE R & =
(mg/g)/ X R [ [F Fh 2 B R % i (mg/g) > 100
1.5 BERAER 7

FEWim & 24k . WAsfk, ffi HH Thermo
TRACE 13104 & 35430 ',
SEMER 7 7T
AW 5 v D 1 45 R 2 0 PR LA L EE AR
. B2, BSHmAEERE, SBFs
2 RHEE LN E(EHEHTU-
1901)1", 3 2 418 i A0 IEL (76 PSR P o8 800 AH €3
51 72 (Thermo Fisher U3000)!*'4,
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1.7 HIEAIE

JIT A S B s 1 LA B AR o 25 3R . )
JHExcel 2013511 k17 % #li 42 it . FIHISPSS
16,0511 73 B8 77 Lo R A BCHie o Buaie i 47
K77 2250 B, R 20 ST AR -6 30 4 15 5080 L
B, FlHLeven’s testif 1777 ZFF MR TR, XA
[ %54 T TDUNCANZ & L, DIP<0.051F hy 2
S E I

2 HR55¥

21 fARISHEE

I1, 12, P, NAIMAK KR 5 K
62.7%. 65.8%. 55.4%. 57.0%H157.3%, &)l
A RIH31.1%., 24.8%. 16.1%. 21.3%FI
19.2%(El 1), TURII2AL B2 R & TP, NAIMAL,
{H22 5 A E(P>0.05), NAE)G R EES
T H AL AL FE4H (P<0.05), RAEGREREES
TFPRIMA (P<0.05), PH &5 H R B EFMTH
Ak 40 (P<0.05).

22 —REFRBRSY

ANFEAEBRA PRI ZK 5 . Be i . g Al &
25 A (P>0.05)(3R2) . NFIMA 25 M i &
R E T, AP (P<0.05), T1FII24H fii 7K
A& i B E = T NAL(P<0.05).

2.3 SEFREARK
ARG S ESH VTR IR, (HER L

& BAE 25 (E#3), 11, RMPA &L

WK A, HA R B (TAA) 3 A

B A
body wall production
o FJEH K E
100 body wall production
90 after cooking
80 1 , a
& 70 a a a
S0 rp
=5 50 [ ¢ £
RE 40
ma 30
20
10
0 ]
12
ENGE SR

A. japonicas from different sources

1 AEFREGRSHERERSRFHRER
FEAR B S DT S bR e 2 3808 s HOIR B BT IR 1R 7 R 0w
% 5t 2 % (P<0.05)

Fig.1 Body wall production and body wall production
after cooking of A. japonicus from different sources

The data of histogram are presented as means + SD; values on the bar

sharing different superscript letters are significantly different (P<0.05)

2.51, 2.77f12.70 g/100g, Wi R ILFR(EAA)S 5
70.84, 0.87F110.83 g/100g, N5 M2 & Kk 4H i,
K aAel, HAaTHEKE, HEfkmR s
S N4.21H13.65 g/100g, T KR M 1.14H
1.06 g/100g. AT AAR S HAR T ®HKE,
HR R RAER . KA ER ., 025
W2 /AE T FE MR (EAA/NEAA)ETI4H 1 & 5
(0.50), TENZHHEAK0.37), 7ESHMRSh, A
TR T B E IR & B P 3 AR — 5, WA
> 58 B4 R > 01 2 TR > 16 A R > S o TR >R TN A TR
>SEHATR>COEIR . 78 [R5 i S 1) 2k 1 3
MR BT, FHPRISE HLR & 7 1.27~2.41 g/100g,
TR E LR & FE0.81~1.17 g/100g, TR Wk 2 & it

®2 TRERRHRSEFRSILER

Tab.2 Comparison of nutrient compositions of A. japonicus from different sources

IR TR 1 2 P N M
nutrient compositions
7K53/(g/100g) moisture  92.12£1.69" 92.64+1.57" 91.98+1.72° 91.20+1.64" 91.41+1.41°
A Fi/(g/100g) protein  3.10+0.22° 3.12+0.20° 3.13+0.26° 4.70+0.26° 4.10+£0.37°
5 i/(2/100g)  lipid 0.1240.01° 0.13+0.01° 0.18+0.01° 0.22+0.01° 0.16+0.01°
ey O
WKL 2 1/(2/100g) 1.31£0.12° 1.18+0.09" 1.90+0.18" 0.62+0.08° 1.86+0.11°

carbohydrate

fit&/(kJ/100g)  energy 138+13.1° 135+12.7° 155+12.1° 156+13.5 165+14.6"

#4/(mg/100g) sodium 932+52.4° 926+59.0° 831+41.3"
I RPEIEBAELFE: RPRANBEEAF LR R RR 2R EEP<0.05), TR

Notes: values in the table are means for triplicate groups; values with the different superscript letters have significant differences (P<0.05), the same
below

878+68.2° 819+55.6
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Tab.3 Amino acid composition of A. japonicus from different sources

AA/ (/100g) 11 2 P N M
REARE Asp 0.29+0.011* 0.32+0.014* 0.31+0.017° 0.46£0.011° 0.40+£0.021°
JRE 2 Thr 0.16+0.010° 0.18+0.007° 0.17+0.011° 0.23£0.012° 0.20+0.012"
252 Ser 0.14+0.009* 0.14+0.012* 0.15+0.010° 0.23+0.018" 0.20£0.014°
HHRE Glu 0.21£0.013" 0.28+0.019" 0.24+0.018" 0.48+0.027° 0.400.020"
HE® Gly 0.25+0.021° 0.30+0.031° 0.33+0.018" 0.60+0.021° 0.46+0.036°
WA Ala 0.18+0.013" 0.22+0.017° 0.20+0.012° 0.33+0.029" 0.28+0.020"
F- A EE Cys 0.05+0.002° 0.05+0.003" 0.04:0.002° 0.05+0.002° 0.06£0.002°
45 B Val 0.12+0.011* 0.12+0.009* 0.12+0.008" 0.16+0.018" 0.15£0.016°
HEK Met 0.07+0.008" 0.07+0.006" 0.07+0.006" 0.08+0.005" 0.08+0.009"
SR e 0.10+£0.012° 0.110.008" 0.10£0.008" 0.16£0.010° 0.13+0.012"
SEER Leu 0.16+0.010° 0.15+0.012° 0.15+0.014° 0.22+0.025" 0.20+0.018"
xR Tyr 0.09+0.008" 0.09+0.004° 0.09+0.005" 0.12:0.009" 0.12+0.009"
RNE R Phe 0.090.008" 0.10+0.008" 0.09+0.007* 0.12+0.011° 0.12+0.009"
WL Lys 0.12£0.011° 0.120.009" 0.110.008" 0.15+0.012° 0.16+0.017"
R His 0.04+0.001° 0.04+0.002° 0.04:0.002° 0.05+0.003* 0.05+0.002°
FEER Arg 0.21£0.018" 0.23+0.019° 0.23+0.028" 0.36+0.042" 0.31+0.027"
R Trp 0.02+0.002° 0.020.002" 0.02+0.001° 0.02+0.001° 0.02:£0.002"
Jifi % B2 Pro 0.21£0.010° 0.23+0.024° 0.24+0.019" 0.39+0.032° 0.31£0.025"
SAA 1.27+0.12 1.47+0.21 1.44+0.19 2.41£0.22 2.01+0.18
BAA 0.81+0.09 0.84+0.09 0.82:0.07 1.17£0.09 1.06+0.13
AAA 0.54+0.04 0.64-0.04 0.59+0.03 0.99+0.09 0.85+0.10
FAA 0.50+0.06 0.60+0.04 0.55+0.05 0.94+0.07 0.80+0.11
DAA 1.49+0.15 1.66:0.12 1.62+0.28 2.59+0.18 2.25+0.15
EAA 0.84+0.09 0.87+0.06 0.83+0.02 1.14£0.12 1.06+0.05
NEAA 1.670.15 1.90+0.14 1.87+£0.20 3.0740.23 2.59+0.18
TAA 2.5120.31 2.77+0.19 2.70+0.22 4.21£0.19 3.65+0.32
EAA/NEAA 0.50 0.46 0.44 0.37 0.41
EAA/TAA 0.34 0.31 0.31 0.27 0.29

e AAEERR: SAAFHRREIER: BAAERREIERR: AAARRRKEILR: FAASTRKEIERR: DAA AR EAALHEEE
f%: NEAA AR FREEMR: TAAREHER. TNHE

Notes: AA. amino acid; SAA. sweet amino acid; BAA. bitter amino acid; AAA. acerbic amino acid; FAA. fresh amino acid; DAA. drug amino acid;
EAA. essential amino acid; NEAA. non-essential amino acid; TAA. total amino acid. The same below

2 % 1 0.54~0.99 g/100g, HFIRE AR 5 1151220 2 5L 1R E R B 18 7 I
0.50~0.94 g/100g, N5MA LI G T HABATE  AASHHI 487.89590.42, MMiP., NAIM4A K
2H ., ARV AT RS0 25 3 LR & B 1.49~2.59  AASHM I N85.61, 75.89H182.37(£4), [RIFE, 7
g/100g, N5MAI ¥ & & T Al AL # 4 KRR, 15124 F LM E FZMES
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Tab. 4 Evaluation of essential amino acid content of A. japonicus from different sources

11 12 P N M

EAA FWP  EPP
AAS CS AAS CS AAS CS AAS CS AAS CS

752 M2 Thr 40 51 129.03 101.20 144.23 113.12 135.78 106.50 122.34 95.95 121.95 95.65
AR Val 50 73 77.42 53.03 76.92 52.69 76.68 52.52 68.09 46.63 73.17 50.12
%%%ﬁ*%% 35 55 110.60  70.38 109.89  69.93 100.41 63.90 79.03 50.29 97.56 62.08
% Met+Cys
SEEM e 40 66 80.65  48.88 88.14  53.42 79.87 4841 85.11  51.58 7927 48.04
SLER Leu 70 88 73.73 58.65 68.68 54.63 68.46 54.46 66.87 53.19 69.69 55.43
zzﬁ&;x@zﬁﬁ%ﬂ;\ 60 100 96.77 58.06 101.50 60.90 95.85 57.51 85.11 51.06 97.56 58.54
& Phe+Tyr
#i% B Lys 55 64 70.38 60.48 69.93 60.10 63.90 54.91 58.03 49.87 70.95 60.98
%8 Trp 10 16 64.52 40.32 64.10 40.06 63.90 39.94 42.55 26.60 48.78 30.49
“F-14 mean 87.89 61.38 90.42 63.11 85.61 59.77 75.89 53.15 82.37 57.67

£: FWP.FAO/WHOM; EPP. X§HMI; AASEIEMGIr: CSALERSY
Notes: FWP. FAO/WHO pattern; EPP. egg protein pattern; AAS. amino acid score; CS. chemistry score

WP NHIMAL = . i BBFAO/WHOIT i 15
3, ASTRLR R A 00 2 0 2407 B ) 2= 5 1 A 4t
g 50 &R IR AR B, R R R IR
il 2 0w PR IR O e EH RS A
M2 o Fie BRI R PPN B, AN ] R U8 £ o0 2 1)
190 e A WY R N AR, SHELT RIS R A
R AASHR 11 100,

2.4 BERERLA RK

D530 2 rp LRG0 2 B 5 R 35FR,  Horp i N g
iR (SFAYL5FH, AN A 1 2 (UFA)20F ,  BRAS
T F AR W5 R (MUF A)9Fl, 22 AN 18 F1 R Wi IR
(PUFA)LLF . 35 3] 2 v 46 R0 i 17 R 5 AS 1 B
JI5 R 4 L9 R 0.86 = 1~1.76 = 1, 4811 1l iR LA
C14:0, C16:10F1C18:04 3, ASH F 5 i 12 LA
C16:181C20:4N620 £ (£5). fEAFIENIRR T,
1151240 19 C14:05 3 & F HoAth 4b BE4H (P<0.05);
NAHKC16:1F1C22:6N3 i & m T HiAth &b ¥ 20
(P<0.05); PALAYC20:3N3 5 5 i T HAb ab 3 41
(P<0.05). =% T A8 N i A0 fig 5 e, o
C20:4N6(AA/H B VY I BR /46 A4 DU M5 1R ) .
C20:5N3(EPA)FIC22:6N3(DHA)7E N 114 43 45 14
e T H A AL B 2H (P<0.05), 11, 12, P, NA
MZH )5 31 2 (IN3/N6(N3 2 PUFA/N6 2 PUFA) 43l
90.69. 0.73. 1.63. 1.60F11.27,

25 ARISEERSY

TE 25 405 ) 2 v B R R s 1 2 R 5 IR [
B, NZH B S H5o00.110 ¢/100g, W35 T H
il b B ZH (P<0.05, £6), MU S &N
0.12 g/100g, i 35 I% T Ho At Ak 321 (P<0.05) .

it

KT U528 IR oy KT H AT C A 25
A8, AR DL 22 o 3R A S0 0 28 3R o X EE
WESE, R R T AR B 05 0 2 1 8 3R Ry o)
Bro P, 5 A B T AL 3R 505 W =
W IR R Z | R A ARER GRS M
KIQO5RZ 08 TR, P BR . — s
PI NI N =D N LR G D
DAY O T A SR 98 005 R 2 14 R s ) 2
A A — AT TS LA Bl

ABETERE RN BIEFEAE LA, A=
g B B O A TR R IS TE] R i R KA B A
T (150~200 )i b NS o TR AR AE KA RIS
S A R ZE BN, NES RN
2~44E

31 ARBHEREM—REFED

T ACSRFE RIS 14 B R AR R R
T HALAL B, Hrp AR R R A 2 2
SR OiR S A REK Sy . WaE A

3
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Tab.5 Fatty acid composition of A. japonicus from different sources

W72/ (mg/500g) 1 o p N M
fatty acid
C8:0 3.43+0.13" 3.26+0.40" 4.21£0.55™ 2.93+0.20° 4.58+0.20°
C10:0 8.35+0.21" 9.21+0.74® 10.59+1.38* 7.33+0.54* 11.51+0.84°
C11:0 4.33£0.14™ 4.19+0.28" 5.47+0.72% 3.80£0.27° 5.91+0.23"
C12:0 11.50+0.58% 12.30+0.53® 14.55+0.86" 10.16+0.72° 15.74+1.14
C13:0 5.14+0.17° 6.28+1.21" 6.51£0.37° 4.61+0.61° 7.01+0.83°
C14:0 66.50+2.39" 59.73+3.22° 10.33+0.82° 7.17+0.86" 11.1740.45°
Cl4:1 4.68+0.09" 4.92+0.30° 6.12+0.41° 9.04+0.28" 5.58+0.32°
C15:0 3.3740.41° 3.65+0.17° 4.65+0.30° 3.13+0.07* 5.52+0.55°
C15:1 4.60+0.18" 4.19+0.39* 5.95+0.62° 3.95+0.19° 6.13+0.24°
C16:0 91.96+8.77" 109.38+5.79" 129.73+6.71° 186.63+15.23" 118.91+7.28"
Cl16:1 22.29+1.85 35.60+4.06™ 39.81+4.59° 179.74+22 81° 41.27+6.94°
C17:0 4.97+0.09" 5.87+0.48" 8.45+0.63" 7.94£0.29° 6.62+0.89"
C17:1 4.72+021° 6.19+0.51" 6.10£0.38™ 4.54+0.17" 7.66+0.58°
C18:0 70.59+4.39° 88.27+4.22° 105.96+8.24 131.96+9.34° 92.84+7.66™
C18:1N9C 16.710.90° 17.25+0.93" 21.18+3.11° 38.2242.48" 19.54+0.54°
C18:IN9T 10.61+0.87° 8.94:+0.48" 24.09+1.04° 6.73+0.71° 9.81:0.43"
C18:2N6C 8.51+0.51° 9.77+0.84 9.59+0.53" 13.22+0.62° 16.2242.31°
C18:2N6T 4.64+0.28° 2.85+0.08" 2.04+0.14" 1.02+0.07* 2.130.11%
C18:3N3 2.94+0.18" 4.39+0.18" 4.37+0.26" 7.11£0.32° 4.74+0.29"
C18:3N6 4.39+0.13" 4.81+0.35 5.62+0.30° 11.79+0.70 5.99+0.32°
C20:0 9.82+0.65° 11.75+0.82" 14.49+1.08° 19.57+1.15° 12.29+0.51%
C20:1 13.36+2.60° 12.60+1.85" 28.79+1.27° 11.77+0.82° 12.94+0.90°
C20:2 11.14+1.28° 13.59+1.43" 22.51£0.87° 10.09+0.99" 13.34+1.38"
C20:3N3 3.3240.29° 2.43+0.17* 39.16+2.74° 6.75+0.37° 26.52+1.91°
C20:3N6 4.21+0.36" 5.080.29° 5.89+0.39° 5.04+0.28" 5.60+£0.29°
C20:4N6 23.74+1.11° 28.71+3.64° 40.80+2.31% 55.39+2.31° 25.09+0.88"
C20:5N3 15.78+2.74° 21.61+3.88" 37.87+1.73° 72414547 26.38+2.09°
C21:0 5.48+0.62° 6.53+1.87° 9.30+0.74° 7.27+0.95" 7.81+0.24"
22:0 10.53+0.83" 9.51+1.03* 14.54+2.88" 12.23+0.81% 14.53£0.71°
C22:1N9 5.76£0.27° 7.19+1.28" 9.86+0.93 15.40+1.76° 6.05+0.82°
222 5.25+0.31° 5.7740.67° 7.49+0.46° 7.42+0.48° 6.08+0.70"
C22:6N3 9.1740.56" 9.02+0.61° 23.03+3.81° 52.26+3.60° 12.50+0.76"
C23:0 3.87+0.09° 3.20£0.17° 5.33+0.69" 3.99+0.35° 5.56+0.19°
C24:0 16.71+1.29° 18.38+1.24° 29.17+3.73® 36.52+2.78" 25.57+1.63"
C24:1 4.36+0.51° 4.17+0.29° 5.53+0.30° 4.58+0.19° 5.93+0.86°
SFA 316.55 351.51 373.28 44524 345.57
UFA 180.18 209.08 3458 516.47 259.5
MUFA 87.09 101.05 147.43 273.97 114.91
PUFA 93.09 108.03 198.37 2425 144.59

i SFAMIAIIENIER: UFA BRI #2: MUFASRAERIRIIRR: PUFA.Z ANERIGIIR, A< S8 iRl IN3 2 2 AN A IR 0T R (45
C18:3N3. C20:3N3. C20:5N371C22:6N3; N6 A L AMAA N B E1HC18:2N6C. C18:2N6T. C18:3N6. C20:3N6AIC20:4N6

Notes: SFA. saturated fatty acids; UFA. unsaturated fatty acids; MUFA. mono unsaturated fatty acids; PUFA. poly unsaturated fatty acids, the N3-PuFAs
detected in this study include C18:3N3, C20:3N3, C20:5N3 and C22:6N3; the N6-PUFAs detected in this study include C18:2N6C, C18:2N6T,
C18:3N6, C20:3N6 and C20:4N6
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Tab. 6 Active ingredients composition of A. japonicus from different sources

T PERY

active ingredients

11 12

P N M

S /(2/100g)
saponin

22 ¥k/(2/100g)
polysaccharide

B HRR/ (ng/100g)
niacin

JH [ % /(mg/100g)

cholesterol

0.074+0.006"

0.31+0.01° 0.35+0.01°

0.071+0.005*

0.074+0.005" 0.110+0.007° 0.062+0.004"

0.25+0.02° 0.22+0.02° 0.12+0.01°

W WS INEAS PR N30 png/100g, JHFE B H R 42.6 mg/100g; — Rk H

Notes: detection limit of niacin is 30 pug/100g, detection limit of cholesterol is 2.6 mg/100g; —. components are undetected
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Analysis and appraisement of nutrient quality for sea cucumber
Apostichopus japonicus in industrial culture

GAO Lei', HE Chongbo", BAO Xiangbo', SU Hao', GAO Xianggang',
LI Yunfeng', LIU Weidong', MA Zhen’
(1. Key Laboratory of Marine Fishery Molecular Biology of Liaoning Province,

Liaoning Ocean and Fisheries Science Research Institute, Dalian 116023, China;
2. Dalian Fisheries Research Institute, Dalian 116023, China)

Abstract: Sea cucumber Apostichopus japonicus belongs to Echinodermata, Holothuroidea, Aspidochirotida,
anepibenthic, temperate species, which is an important fishery resource in many countries. 4. japonicus culture is
the major aquaculture industry in China, accounting for, in 2013, approximately 190 thousand tons of the
production and 1.2 billion US dollars of the profit, respectively. Pond culture mode of 4. japonicus has been
developed for many years in Liaoning and Shandong province. However, with the expansion of pond culture, the
problems have emerged, such as geographical limitations, environmental disruption, food safety problem and high
environmental risk. Industrial culture of A. japonicus is a newly-developed culture mode, which has been the
transformation and upgrading of traditional pond culture mode, with characteristics such as high-efficiency,
controllable and environmental. With this method, 4. japonicus can be cultured indoors, under controllable
conditions and with higher yield. However, little is known about the nutrient compositions for 4. japonicus in
industrial culture. Thus, additional information on and a better understanding of the nutrient quality of A. japonicus
in industrial culture are necessary. For a better understanding of that, the nutrient compositions have been
investigated, in this study, in different sample resources including samples in industrial culture, samples in pond
culture, samples in bottom sowing culture and wild samples. The results showed that, the body wall production of
A. japonicus in 11, 12, P, N and M were 62.7%, 65.8%, 55.4%, 57.0% and 57.3%, respectively. The body wall
production after cooking in I1, 12, P, N and M were 31.1%, 24.8%, 16.1%, 21.3% and 19.2%, respectively. The
body wall production in I1 and I2 were higher than that in P, N and M, with no significant differences. The body
wall production after cooking in I1 was significantly higher than those in the other treatments. The body wall
production after cooking in 12 was significantly higher that those in P and M. The body wall production after
cooking in P was significantly lower than those in the other treatments. There were no significant differences in
water, fat, energy and sodium among all treatments. The protein content in N and M were significantly higher than
those in 11, I2 and P. The carbohydrate content in I1 and 12 were significantly higher than that in N. The total
amino acid content in I1, 12, P, N and M were 2.51, 2.77, 2.70, 4.21 and 3.65 g/100g, respectively. The essential
amino acid content in 11, I2, P, N and M were 0.84, 0.87, 0.83, 1.14 and 1.06 g/100g, respectively. The highest
level of essential amino acid/ non-essential amino acids was found in 11, which is 0.50. The lowest level of that
was found in N, which is 0.37. Among delicious amino acids in all treatments, the content of sweet amino acid,
bitter amino acid, acerbic amino acid and fresh amino acid were 1.27-2.41, 0.81-1.17, 0.54-0.99 and 0.50-0.94
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g/100g, respectively. The ASS amino acid score in I1, 12, P, N and M were 87.89, 90.42, 85.61, 75.89 and 82.37,
respectively. The ASS amino acid score in I1 and 12 were relatively higher than those in P, N and M. The ratio of
saturated fatty acids/ unsaturated fatty acids in all treatments were 0.86-1.76:1. The functional unsaturated fatty
acids, such as C20:4N6, C20:5N3 and C22:6N3, in N were significantly higher than those in the other treatments.
Saponin content in N was 0.110 g/100g, significantly higher than those in the other treatments. Niacin and
cholesterol were not detected in the samples of this study. The results indicated that, 4. japonicus from different
sources are similar in nutrient compositions, with high nutritional value. Whereas, some differences were also
found among them. Based on the better performance of body wall production and body wall production after
cooking in Il and 12, 4. japonicus in industrial culture is expected to possess better economic value than those
from the other sources. 4. japonicus in 11 and 12 with higher ASS amino acid score indicates that 4. japonicus in
industrial culture, in amino acid evaluating, has better nutritional value than those from the other sources.
Meanwhile, A. japonicus in bottom sowing culture and wild individuals were found to possess higher level of
protein and fat, possibly due to wild food sources and long growth period. Taken together, A. japonicus in
industrial culture is considered to have good performance in nutritional quality and value.

Key words: Apostichopus japonicus; industrial culture; nutrient compositions; body wall production; amino-acid

nutrition
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