k10, ZBRRL RER, TRR, #E

(L ERE A2 AE2p, R B8 266003 25MER, WE HE 266003; 3.EMEZEE A

Ay - ||a
EQQARmuE

RSHSHEBERARMBH T KBRS HR

H

[T

[+

it ER, WAR T 266109)

WE. TG THREAKEFSNA 12%, 18%, 26%, 32%, 37%, 44%, FLAS A K-F
SR A 3%, 5%, 8%, VAR . O ERNFRRETOHFH I ERIGHRAZEREMN, AAHR
P 4RI F H 0.90 g & #) R (Stichopus japonicus). %3166 d #9454k £, RE T KB A
Rk E, BELAEARSFHEIFE. X35, FHPAEES. BB KRR AGE
Kk Foip B A AR Hh. SR A RERE G KEH 1821% ~24.18%. HLAEH H 5% i KT
RAAK, Bl RF R L, R SFHARA TEEH T K @ FoALis B KT 49
HHE-%»{: BTAIAA, HANBRETARFENEZEH5 54 18.21% ~ 24.18% #2 5%.

oY

X#ia: ﬁU?(Stichopus japonicus); EHEE; HENI; B K
FEYHEE: S968.9 WHIRIAE: A XHERS:1000-3096(2005)03-0054-05

K2 (Stichopus japonicus) BT Y] RE4 2-3.5 h B,

(Echinodermata). &4 (Holothurioidea). Hl -

gk 5 R I R L By K R 2 i A A R

£%} (Stichopodidac) MIZh¥. RBMHEHAKER  FEE, WSLHENRIBBELE, EHETH
AMAAGRBOERNE, TASRERBNARN o+, BEPRTTRY—HFFEAOS, SN LERT

Hr1E.

/ﬁ‘ﬁhﬂ)illﬂ'{ HEyFrERER, MINRAFEAR

MFRISHAEENEFREESNE, AT  SHAAED.

TEHBIF . 0 Kariya (1% Ito Fl Kitamura 255X} Shimizu 5143 5| %F<0.004 g, <0.2 g #1>0.9 g 1
RS NAESZEIWRET TR RESWpE#IT T EOBANRIBEERNNE, 8

W R4 % T «JlarsaeBocroukuit Tpemanr» W SBPHEEREEOBREEE, X2k

(Oesun B.C. M Bnagusoctok 1982) A+41, RZLi  H-ELBERBERER.

FEE, KA ST ERSMEIMR, £ BN TE LA S R B R AR B R

WIREER, MERH . HEMBERARIABEHNE HEIKMEBARERE. #SrMaEREREGE

YIFEZEMHADREREYHREY . RSERE  RIFRTE @LﬁﬁﬁﬂﬁﬁiﬁiﬂfﬁﬂélMﬁﬁ%ﬁ

BRAETRR .

BESHESHAEENEWERDN 0 EESHEEERRQL/ eom? L DBFELT, &

SBEANEL L) PEVDREREL R 15%, HBEARTEERREADOR ﬁ%&%@ﬁi——ﬁ*ﬁ

MAFEEYWRIWECEEERE. ETHRE RLOEN. RS K2 HIRERFEKIRNE

20 g ES A YR CRIRVERI B FIHEL R |
K 67.5% = 7.3%, S (BRE3 g) Xﬂtfﬁ—‘lﬁ’fﬂﬂﬁﬁ Wk H B : 2004-08-26; BB HEA: 2005-01-18
HALR L, X76.4%+6.8%. MEIPHHIHBE goemp. LUREREHRTAE (2002 %209 £)

W), HEEERMN

R, AEAERINELRRER £—1H: K (1964-), B, ARLHFEN, &

B, K 87%. T/DNEMEMMBEYEARIZME 8% L, RTR: KEWEFRSER, Hih: 0532-

S RVERE . ERSET RS HIEKE 2031509, E-mail:zhuw001@163.com

BRFEHRERE

54

HEPERLFE /20055 / F29%F/ F3 W




iislts 'H@Annc:.s
1 RS %

M BREERIS. 8. L8R RHBFHKE

BIOBEURER T EAE . BAIUFARE | | gpam
¥l EAMFEER S, ATHRESLAR D, BHEE LR . BEE
FR S FEREE IR E R BRRBARZI AT o g1 9 0 T ER,

Ve & B4 8 A R/KTFRE A A s R talkhxt 32%, 37% F145% 6 N EE

RIS HATRFR LR, B0 H A K DK ERE EEFIE Ak

aE R T, 15

R REFRRKE, RS A TESHEKE

IR a5 E FF
Rt

RISIHEER

8% 55 3 M RLAR W K F

- 5.

ZK__

¥ EAAE
Aol T & H 12%, 18%, 26%.,
2L K 3%, 5% F
(LR R T B8 TR 3K
BREMRE 1) BFREREAE. Fsls&a5R
&k, BEHRBZES500 BU b, AL

H it &I H, 200 B TS, REBEH-

21 TREREFRERRNSSH

Tab. 1 Ingredient composition and proximate analysis of the experimental diets

MR (%)
JR R 1 2 3 4 5 6 7 8 9
H&% 0 2 8 10 12 0 3 8
BEEEH 0 0 1 3.5 7 10.5 0 0 0
5% it | 8 17 18 21 24 1 7 13
T i 35 42 30 22 14 5 30 40 29
¥ 15 0.5 0.2 0.2 0.2 0.2 0.2 2.6 2 2
&K 56.2 40 40 40 40 40 58.6 40 40
 -Regdack 3 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
BEY YR 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
He 6.8 6.8 6.8 6.8 68 6.8 6.8 7 7
&t 100 100 100 100 100 100 100 100 100
HEQ 1252  18.03 2643  31.57 36.01 4412 1209 1821  24.18
FHRE B 3.14 2.91 311 292 2.95 3.13 4,79 4.69 4.92
K5 8.35 9.46 7.31 9.12 7.55 8.09 9.66 10.52 9.5
e (ki/g) 1056 1131 1251 1270 1331  14.8 1026  11.88 1245
CHRE (%)
SR B 10 11 12 13 14 15 16 17 18
=kick s 12 14 15 0 3 8 12 14 16
%3 2 6 9 0 0 0 0 3 10
5 16 18 21 1 8 15 23 25 20
[iik i 20 12 5 30 37 24 12
X5 15 d T 2 2 2 5 5 5° 5 5
B 40 40 40 56 40 40 40 40 40
E&%%E 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
BET YR 0.5 0.5 05 05 05 0.5 0.5 0.5 0.5
L 7 7 7 7 7 7 7 7 7
&t 100 100 100 100 100 100 100 100 100
HE- 33.21 37.59  43.75 12.73 1834  26.16 3034  38.16  45.13
e 5.14 5.07 4.87 7.95 7.80 7.88 7.84 8.14 7.96
IK 453 8.58 7.84 7.09 9.25 10.31 10.26  7.82 8.76 8.09
fEE (kl/g) 13.73  14.44 15.32 11.94 12.88 13.75 14.12 15.36 16.49
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1.2 HHREE

MFRLRELREHEeTKSEGHNERH]
. LHRRISE A 2002 F 7 ABLKNSH-.
SN KBTI 40

BEAT
RZ2H K FHPEREAN 090 g, -
LSHEI P ELEHETT,
LR 18 MEHE, ML ER4NER. FFHE
AL %1100 ecm X 50 cm X 30 e B kL AR, A8 P B

SR LML ZEHE.
REHR, X
HENNERE
ARREK, EFTTE. DR
BHHN12~16C. HFES
1.3 ALm RIS

LR AR, 25t 3d FRAHE

(%

I EHRR, 1K
IS KA. EERS. FE)
KERE N 31,
4G B 18] 24 66 d.

o 1T

o

X 9:00 1 17:00 #e/K 2/3,
FRAR LH/ORH
K

7K

i ) 1&526%

HEALR B THSEETRE. REKLRSY
B -T0CUKBEHRFEEAR
A KI5 Fr Jﬁ%iﬁﬁj (G, %) TR

G (%) =[(W,- W,) | W,] X 100

X2 KEPSHRMMCE, BRUEREFRE (T
Tab.2 weight gain (WG) ratio, viscera body wall ratio (VBWR) and survival of the sea cucumber fed with the

o w, W, HARRRR NS & RENY]
I E(g)-

SIS RS RIAEREHL (Viscera Body Wall Ratio,
R) HEAKXWMT

R=W/W_

Hepw mw, AR NERENARERE
(gl

SRBHNERST R EXRH ACACT T
. HEARKAE XA KE & HERAE
KARKHEE: HKRSPNERBSREYE 115 CHt
F 24 h; SEeF PARR1281 &34 E

SEISBYE B SPSS10.0 Gtk 8r, XA
KB EEHITHESNT, WHEEEER, M Duncan
HEBRITZEHE.
2 #R
2.1 £¥

Rl EARE B ACEN SR RS GRE

MK 2. GREH, MSHGYHERFERNTHEE

H + frEiR, n=4)

diets containing graded levels of protein and lipid (Means + S.E, n=4)

£H 7} VIRE W, (g0 HKHEW (g G (%) R FiEE (%)
1 0.90+0.05 1.20+0.10%¢ 32.7+4.32% 0.5210.03 95.81+1.26
2 0.92+0.05 1.284+0.08>4 40.91+-8.07% 0.50+0.01% 95.6+1.88
3 0.92+0.08 1.52+0.15% 71.9£247% 10.48+£0.02% 96.9%1.57
4 0.85+0.06 1.44+0.05 % 72.7+16.2% 0.48+0.02 97.5+1.77
5 0.91+0.06 1.26+0.08 >4 42.1+19.0% 0.501+0.06* 98.14+0.63
6 0.92+0.04 1.21+0.06™ 30.7+3.93% 0.55+0.06™ 95.6+1.57
7 0.89+0.06 1.47+0.06™ 72.5+15.5® 0.461+0.03* 92.61+2.25
8 0.84+0.04 1.631+0.09° 952+11.3° 0.414+0.03*® 93.7+3.15
9 0.86 +0.06 1.72£0.07° 100+9.85° 0.40+0.03° 90.6+1.88
10 0.96+0.09 1.67%£0.10° 77.5+18.5% 0.41+0.04% 98.1+1.20
11 0.91+0.06 1.24+0.06 37.31+9.52% 0.53+£0.04° 92.5+3.23
12 0.98+0.09 1.2440.12 >4 32.4+25.6" 0.531+0.02° 93.1+2.13
13 0.891+0.06 1.1940.09%¢ . 20.1+8.05° 0.56+0.03° 96.1+2.07
14 0.8510.04 1.11+0.07% 32.6+12.9% 0.551+0.02° 97.51+1.44
15 0.94+0.05 1.414+0.21% 47.7+16.7% 0.54+0.05° 96.21+2.17
16 0.91+0.07 1.2740.12% 41.4+12.3% - 0.52+0.02°% 95.6+1.57
17 0.85+0.04 1.184+0.10> 393+7.86%. 0.52+0.05™ 87.5+6.85
18 0.9310.06 1.04+0.06¢ 13.6+9.25°¢ 0.57+0.02° 93.1+3.44
F 0.533 4.023 2.894 2.477 0.829

P 0.900 0.000 0.003 0.635
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Mg NE2. ERER, TRRSHMERELLHE

-

HE

1>

K 18.21%, 24.18% Bf G B, %A 95.21%, ZHRFHAEARERAKERNZE. MW
100%; 43EASHE N 5%, HEE N 12.09%F133.21%  5%. HEBEN 24.18% K R BAK, 5 0.40; HAsH:
DL R RS K 3%, HERE N 26.43%, 31.57%0F 5% HEAN 18.21% M 33.21% HEK, #HA
w2, GHORIHT2.5%, 77.5%, 71.98% fM72.73%. 0.41; B MthEs, E£0.48 Bl L,
HEMEBHAREA440 G SHRIK, £ 24 K& _
30%~47% Z[8]. 7EXHARHT A 8%, MEHAN 44% TR SRS EERERNT 3. HPHE
B, G &K, H13.62%. B U R 2% 43 B LA 5 kSR 2 F - R
22 REHE |5 A 2 4 B 19 RAE 37.1% ~ 42. 7% T B A, H
TR RIS RIS RN 87.5%~98.1%, &bHEE  BERITE 6.29% ~ 9.65% HIVEER N, KL 38.2% ~
BEHEER (F2). 42.5% JGE A, K97 91.6% ~ 92.6% HITLE A,
2.3 ARG | SNEREEHEER.
LA TRE R A AT B BT KA SRR RIS R

%3 LERHNSNERSIUMEE R %, CFHEIFRER, n=3)]
Tab.3 Body composition of juvenile sea cucumber, Stichopus japonicus fed with the experimental diets (Means +
S.E, n=3).

21 7 FEH FHLRG Wi FH KAy Kb

1 40.5+1.21 7.34+0.56 40.54+0.78 91.940.22

2 42.7+1.36 8.12+0.45 39.41+0.67 91.840.30

3 40.3+1.18 6.45+0.84 40.2+0.47 92.440.15

4 40.7+1.14 6.79+0.82 41.1+1.16 92.4+0.15

5 39.811.87 7.321+0.53 40.1+1.06 92.2+0.15

6 41.2+2.08 6.83+0.75 42.6+2.53 92.340.07

7 40.241.07 7.581+0.54 412+1.42 92.04+0.17

8 40.11+0.93 9.65+0.59 404+1.03 02.2+0.60

9 39.111.25 6.4910.39 41.611.23 92.4+0.14

10 40.9+1.17 7.04+1.16 42.2+1.73 92.61+0.77

11 39.540.70 7.5410.30 39.9+1.06 92.2+40.17

12 40.540.82 6.56+0.92 41.1+1.49 92.4+0.15

13 38.5+1.35 8.76+0.65 41.5+1.76 92.240.55

14 37.3+1.62 7.85+0.78 42.5+1.92 92.5+0.17

15 38.3+1.36 7.4340.86 40.4+1.03 91.6+0.88

16 37.11+1.43 6.93+0.66 38.21+0.89 92.510.04

17 39.54+1.48 9.31+0.87 40.4+1.03 92.240.11

18 39.94+1.17 6.29+1.04 41.440.63 92.2+0.28

F 1.386 1.460 0.844 0.509

P 0.203 0.169 0.620 0.914

. RES. AEBRRO L TEMEME.
3 i - A, REBRENAEKEE. EATRERSD,
R EANHEESFERDRPFTKRE, B A 5%, HEAN18.21%, 24.18% B G
AT AHITHR. ELFRAFNEES, FEERYE BE, 255 95% M 100%; #HEAN 12.01%
HEZESEAMAEN CHEASE HET% ~9%) 33.21% 0, GEHE; HERA3I%E, HEBN
WERE F, R—EHENMYHEAUREEE  2643% F131.57% H GBS, X 72.5% ~ 77.5%.
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| AbStr act: An experiment was conducted to determine crude protein and lipid requirement of sea cucumber

Stichopus japonicus. Yuvenile Stichopus japonicus, of initial weight 0.90g, were fed with graded crude protein levels at
12%, 18%, 26%, 32%, 36%, and 44%, and graded crude lipid levels at 3%, 5%, and 8%for 66 days. The main materials

of the feed consisted of algal meal, casein, white fish meal, soy bean meal and others. All the ingredients formulated were

crushed to 500 mesh and then collected and baggecf those passing 200 mesh. Weight gain (WGQ) ratio, viscera body wall
ratio (VBWR), and body composition of the sea cucumber were measured. The results showed that the growth was

affected significantly by the level of dietary protein and lipid. The WG was up to 95% and 100% at the
treatment of 18.21% and 24.18% protein, when the lipid level was 5%. VBWR was lowest to 0.40 in the treatment of
24.18% protein, 5% lipid. In the treatments of 18.21% and 33.21% protein, 5% lipid, VBWR were 0.41, significantly
lower than that in other treatments. The level of dietary crude protein and lipid did not mgmﬁcantly affect the values of
body composition. Therefore, the optimum dietary protein and lipid requirement of juvenile Stichopus japonicus was

suggested to be 18.21~24.18%, and 5% respectively. - (KL %8 2T )

58 WHRERIE /2005 / F29G/ 31




