R ikE REPOATS

EEHR, K M, 2F5F KW

(1.
116045)

, 116023; 2. :

WE: AR T AL 24K LR (Sargassum thunbergiiy 6948 AL F iR m TR 7 ik 4 AR
B AP & 61 B LB 69 44 4T ) A (Apostichopus japonicus Selenka)%h A4 K. LB KA AEAF 0B oR .
KIE 1, KR 13.0~18.0CTF, H-F IR EH 2.27g k| 547 742 18 A 50 L(50 cmx40 cmx30 cm)
AL KAG F (15 k/48), HRAEH QIR G BABR . H AR, TARF S ALRGEH. 40449
BIRE, ARG E E(Ryo)Foxt 4 4B & BIS I 64 9K A F REAR A o 7 A €L B B K T 4938 e
mRHHH, EFRAmOBREALRKPTRSUENDEARE ST AR QR AL B4 B (P <0.05).
KIE 2, £KE 100~19.0CTF, £-FHHRRE 1.55 ¢ 94 58 LB H T AR RLEEN G B
HFHS0) T 2 A FAm 0.37%8A IR €I 1 R BA(S1) 0.37% LR # R Bk An 0.38% LI & R IL B (S2)A= 0.37% &
JEHBREL . 0.38% IR F R B 0.39% 6LIE 7r A BL(S3)A9 4 4. 60 d #9435 R B, 4 A2 Ry MAAAF
T BILEAT K 0938 e dn B 38 5, S3.S2 Fo S1 284 49 Ry A1k SO 285 154.6%.82.1%F= 57.2%.
S3 48 ) AR FE R AR B AL M WAL B (SOD) Fo B 1 B B B (ACP)VE /) A3 44 4B & 69 35 10 % (87.26%) ¥ 2.
£35F SO A LG HRILE, AR OBEHMAR. FARFPAARTUALZERSHNEALK
LB S TR R

KHEI: #) K (dpostichopus japonicus Selenka); 45, RALE; £ %K; %A
PESES: Q493 X#kFRiIRAS: A X EHE: 1000-3096(2010)09-0036-08

(Apostichopus #i(Ictalurus punctatus)'® ,

Jjaponicus Selenka) >

30% >
7] [8]

(Sargassum thunbergii) (Sargassum sp.) >

(1]

(Cyprinus carpio)t¥ (Oreochromis nilotica)®™

36

0.78% f
(P 0.05)
(P 0.01),

[2, 3] > >

£ 2009-12-16; :2010-03-23
) : (No 20060186);

>
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1 ;H—ﬁs',_tjjj‘j—lz:. 15 20 cmx30 cm ,
6 ( D
L1 A 3
1 1 2
, 227 g, , , 1.55 g, 180
270 6 , 4
50 L(50 cmx40 cmx30 cm) , 4 ( 2
F1 HE1PABMNESREFRHS (%)
Tab.1 Ingredients and approximate compositions of the experimental diets (%)
S0 S1 S2 S3 S4 S5
(Sargassum thunbergii)" 30.0 0.0 0.0 0.0 0.0 0.0
? 0.0 30.0 30.0 30.0 30.0 30.0
! 5.0 3.0 2.4 1.7 1.1 0.4
— 0.49 0.59 0.71 0.81 0.93
— 0.33 0.45 0.58 0.70 0.83
— 0.14 0.21 0.28 0.35 0.42
— 0.26 0.30 0.37 0.42 0.48
— 0.24 0.30 0.38 0.45 0.53
— 0.37 0.47 0.58 0.67 0.80
— 0.17 0.28 0.40 0.50 0.61
’ 65.0 65.0 65.0 65.0 65.0 65.0
15.91 15.92 15.48 15.71 15.97 15.25
1.62 1.75 1.79 1.69 1.64 1.68
55.45 55.41 56.10 55.83 55.37 55.59
t 1 ;2. ;3. (%): 11.0; 7.0;
40.0; 5.0; 1.0; 0.2; 0.8
F2 W2 HANEAREFREN (%)
Tab.2 Ingredients and approximate compositions in the experimental diets(%)
SO S1 S2 S3
(Sargassum thunbergii) 30.0 0.0 0.0 0.0
0.0 30.0 30.0 30.0
* 0.0 0.37 0.37 0.37
* 0.0 0.0 0.38 0.38
* 0.0 0.0 0.0 0.39
65.0 65.0 65.0 65.0
16.01 16.31 15.65 16.04
1.59 1.61 1.68 1.66
55.47 55.97 55.23 55.12
¥ ; 1
1.2 R ; 10g :
1.2.1 30 min (95°C),
1 , 1. 10g , ,4C
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2 , [10]
0.75 g , 20 mL 55°C
, 30 min Sg , ,
, 20% 0.75 mL, 2 h,
20 mL , , 10 mL
,4C
1.2.2
- 5. 111, 30g s 300 mL
, s 95°C
, 30 min,
1.2.3
(FAO) [12] [8]
200 1 )
, —20TC
L-8800 GB/T5009.124-
2003 ,
1.3 HAFRERE
1
s 2/39 s
2d
13.0 18.07C, 29 32, pH7.5 8.1,
7.0 mg/L 20 d 2
10.0 19.0C 1
1.4 MEFBARE F &
1.4.1
0.5% Cr,0s, SC/T1089-
2006
38 /2010

(%)=

O ERARSE AR P CLOo, R <100
R hEARSE FEPCRLOEE

{liﬁﬁ*ﬂ‘ﬁ%é‘% L Bk Ccr,0, 8 & }xloo
woRk o lg & M P Cr,0,f
(%)=
(ETTTARILIN
1.4.2
20 40 60 (
0.01g) ,
(specific growth rate, Rsg)
Rsg(%/d)=[(In -In )x100]/
14.3
1 2 , ,
105°C
( )
1.4.4
I mL
, 0.5 mL
, (0 1°C) 3 000 r/min ,
15 min,
(ACP) ;
(SOD)
, SOD 50%
SOD SOD (U
, (0 47C) , 10
—4C (3 000 r /min)30 min,
1.5 HELAE
+ , SPSS16.0
s Duncan’s
, P 0.01
,P 0.05
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2 &R :
S5 Rsg
2.1 R ARBEAR R R R QB A B A B S0 )P 005, SO 23.39%.
W RFEFEK Rso SO ( 3)
1 2, 2 ,60d , Rsg
100%, s
(P 0.05), 0.37% 0.38% 0.39%
(83 ) ,Rsg ) Rsc
, 83 S2 S1 Rsg
1 ,40d , Rsg (SO ) 154.6% 82.1% 57.2%( 4)
®3 KB 1PRSERFIMAESESER AR EK ( + , n=2)
Tab.3 Growth of the sea cucumber fed the diets containing different coated amino acids in trail 1 (mean + SD, n=2)
(2 (2 (%o/d)
SO 2.2471+0.1067 2.8156+0.1123 0.2369+0.0151b
S1 2.2853+0.1065 2.5529+0.1099 0.1115+0.0173e
S2 2.2789+0.1028 2.5196+0.2143 0.1003+0.0157f
S3 2.2722+0.1083 2.8167+0.1130 0.2269+0.0124c¢
S4 2.2644+0.1108 2.6507+0.1367 0.1609+0.0207d
S5 2.2784+0.1015 2.9800+0.1153 0.2923+0.0186a
P 0.05), P 0.05),
F4 KB 2HRNSHERAFIMAREEEIEERFAEETAEA ( £ , n=3)
Tab. 4 Growth of the sea cucumber fed the diets containing different coated amino acids in trail 2 (mean + SD, n=3)
(8) (g) (%/d)
S0 1.5511+0.1597 2.3027+0.2720 0.1879+0.0158¢
S1 1.5529+0.1428 2.5242+0.2198 0.2953+0.0095°¢
S2 1.5569+0.1339 2.9258+0.2072 0.3422+0.0251°
S3 1.552040.1463 3.4656+0.1405 0.4784+0.0154°
2, (80) Rsg Sl S2 S3 ;S3 S2
, (40 60 d), S3 S2  Rsg
( LA , S1 S0 S3 S2  ;S1
20 R S0
Cl%2 0 22 REARARRR GRELRSA AN
Rsc ( 1,B) 40 “ .
o sl 9 FILIH AL T Ao R
S2 ) R ; 1 )
(S3 ) R S5
( 1,B), , S3 S4 SO S1 (P
Rsq , 3 0.05)( 95
(P 0.05) S5 SO S1
(0 20 S2 S4 S3
d), S3 SO0 Rsg , S2 S1 2,
S3 SO ;81 S2 S3 )
(20 40 4d), RsG SO,
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( 6 23 HMABERASIR GERLBSH L
A %% B Y E M
’ 2, ACP
(2
(P 0.05) S3 SOD ACP
P 0.05( 17, , S0 , (
8) 3)

09 - A 0.9 B

0.8} B 0.8l =S80

0.7+ Eﬁjﬁ% 07t =Sl
o6} = =R ~ 06} =82
s 05} < os| oS3
g 3 =
3 0.4+ o 04 ::I::
=03 o 0.3} ﬁh

02 % 02| i

0.1 B 0.11

0 0 :
S0 s1 S2 s3 SR BTRAM E=REW
45 JE1
1 2
Fig. 1 Growth of the sea cucumber fed the experimental diets during various periods in trail 2

x5 RAE1HHNSHERAITEERIAEERFA LR RWBE L ER%, n=2)
Tab.S5 Apparent digestibility of the sea cucumber fed the experimental diets in trail 1 (%, n=2)

S0 64.4422+5.5265¢ 96.0941+3.9533a 41.3181+4.2207a
S1 65.4560+6.1211c¢ 69.9474+2.5303b 27.1368+1.0027a
S2 61.7770+4.0490d 75.5538+3.2843a 24.5455+3.2584b
S3 67.4237+0.3054b 80.153444.3090a 18.9658+2.3840b
S4 67.0859+0.8488b 76.9180+2.7601a 23.7617+1.0958b
S5 70.3316+4.3979a 81.3948+2.8920a 42.6182+1.4958a

=6

K1 2 PRISFERESFE ERIEBR BB A RWIE LR (%, n=4)

Tab. 6 Apparent digestibility of the sea cucumber fed the experimental diets in trail 2 (%, n=4)

SO 73.7503+12.3276° 91.3201+3.5133 58.3692+15.2355
S1 81.1542+6.1723° 83.7448+9.1466 70.8084+13.0113
S2 78.2306+1.5254° 80.0702+9.8017 52.9903+9.0708
S3 87.2606+4.1825° 85.3907+5.6563 55.7909+12.8995

=17

R 1 PRSERS TR ERIER BB AL S (%, n=3)

Tab.7 Approximate composition of the sea cucumber fed the experimental diets in trail 1 (%, n=3)

SO 38.8833+0.7140 5.0660+0.9910 36.16+0.46 90.74+0.62
S1 39.9162+0.6755 5.9787+0.8703 35.97+0.28 90.48+0.30
S2 38.9365+0.5238 5.2613+0.8317 35.74+0.30 91.03+0.23
S3 37.3483+0.8009 4.8082+0.8862 35.93+0.47 90.51+0.57
S4 37.4210+0.5162 6.1957+0.9881 35.68+0.22 90.43+0.68
S5 37.1981+0.6193 6.4700+1.0073 35.88+0.63 90.77+0.41
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*8 W2 FHSFERITFERIER AR EE D (%, n=3)
Tab.8 Approximate composition of the sea cucumber fed the experimental diets in trail 2 (%, n=3)
S0 34.7997+0.8395 5.0384+0.9929 36.86+0.62 90.46+0.28
S1 36.3514+0.7880 6.1346+0.6191 36.80+0.71 91.32+0.63
S2 37.5007+0.8209 4.7840+1.0177 37.25+0.19 90.96+0.71
S3 38.2026+0.2937 5.4334+1.3696 36.93+0.54 91.01+0.24
4.0 700
o= s TE o E
35} T 600 o JEA m B
E 30! B S00r nmpgmy  fE g
. = e B Bl
= Soolm BB b
R 2y [o] [ [ Ftd
20t & i e [ [ b
5 o N - a3
Q i b ety B B b
= 157 100 EE OBEM O R e feed
i et i il et b
1.0} o LEHER | HH e i I o I £
' SO S S2 S4 S5
0.5 3
0 SO S1 , S2 4 !
RibA Fig. 4 Activities of digestive enzymes in the sea cucumber
fed the experimental diets in trail 1
2 2 ACP

Fig.

Fig.
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Superoxide dismutase activity in the serum of
sea cucumber fed different diets in trail 2

A B0 7 M
L,
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20%

>

S5

Rsg

0 4.6% ,

SO
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s Maillard
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[15,16]
Maillard , 60°C
[17] 1,
, 95°C,
Maillard , ,
S5 Rsg S0
, Maillard s ,
(18] 30 min,
S5  Rsg S0
2
[8]
[19]
ACP , S3 ACP
3.7
SOD

(Macrobrachium rosenbergii)

42 /2010 /

, SOD )
[20]
(Litopenaeus vannammei) s
SOD (1)
[22] ,
[23]
Fenton s
(SOD) (CAT) [ ,
S3 SOD (S0 ) 1.14
, SO 7.67
/kg S1 655 /kg S2  6.68 /kg S3
6.79 /kg S3 S2 SI S0
11.47% 12.90% 14.60% ,
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Effects of dietary supplementation of coated amino acids as
sea weed meal substitution on the growth, dietary digestibility
and immune indices of juvenile sea cucumber Apostichopus
japonicus Selenka

WANG Ji-giao', ZHANG Kun', JIANG Yu-sheng', ZHANG Jian-cheng?

(1. Life Science and Technology Institute, Dalian Fisheries University, Dalian 116023, China; 2. Dalian Pacific
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Abstract: The effects of supplementation of coated amino acids in the diets replacement of sea weed Sargassum thun-
bergii meal on the growth, dietary digestibility and immune indices of juvenile sea cucumber Apostichopus japonicus
Selenka were studied. In trail 1, sea cucumber juveniles averaging 2.27g were stocked into the plastic tanks
(45cm*31cmx30cm) at a density of 15/tank and fed with the diets replacement of yam meal for the sea weed meal (as a
control) supplemented with the amino acids coated by starch according to the supplementation of essential amino acids in
aquaculture recommended by FAO in triplicates for 40 days with water temperature varying from 13.0 to 18.0 °C. The
results showed that there were gradual increase in specific growth rate (Rsg), and digestibilities of dietary protein and fat
for sea cucumber juveniles fed the diets containing gradual increase of the coated amino acid; significant increase was
seen in the diets containing maximum level of amino acid (P  0.05). In trail 2, under similar conditions sea cucumber
juveniles (1.55 g) were fed with coated lysine(S1), coated lysine plus arginine (S2) and coated lysine, arginine and
threonine (S3) and SO (control) in triplicates for 60 days with water temperature varying from of 10.0 to 19.0 °C. The
results showed that the sea cucumber had increase in SGRas they fed the diet containing more and more types of coated
amino acids, i.e. the peak SGR was observed in group S3, 154.6%, 82.1%, and 57.2% higher than that in the SO. There
were significantly higher serum superoxide dismutase (SOD) and acid phosphatase, and dietary digestibility(87.26%)
than those (73.75%)of the group SO(P < 0.01), indicating that sea weed meal-free diets supplemented with coated amino
acids improve the growth, digestibility and immune in the sea cucumber.
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