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AMEZEFERRENNERR S REXHRIS
(Apostichopus japonicus)iBE S5 £ KB R IN
BB W A EAR BB P ¥

(WARBBHEAEDRE H5  266104)

HE AERSEAERF R 6 MLFI(10%. 20%. 30%. 40%. 50%. 60%)HH ZHRH 5+
FEEH, NEmMEFRAENNERRSRENFTRSELSEKNP N, ERET, HFH
BB HHEESEN 1001%, HEZLERFIHEAELEN 554%; #100g HEHMRESE LN T E
HBEENH N 733 g 51437 g, 7£30d B LI 3 18], F% R 7 v o ZHARM R R Ay 5250 40 05 R 5T
Wk EM LA E A, TR R, 10%F 20%HHFE EKRGSGREES T EA
(P<0.05), 30%%4 SGR 53t 4 £ 73 F 8 E(P>0.05), %EFIm 10%H Z & 00 525 4 78 5
SGR 5 7t B 4 2 5 F B 2 (P>0.05), H4%& 4 SGR ¥ 1K T % ¥ 41(P<0.05), &7 Ar 10%. 20%
Z AR AR Y L3 4 R B M B LR (FCE) % & T 3 BB 41(P<0.05), #EAm 10%HEFE %
WAUAR LA FCE 53t RAZR T LHP>0.05), EREZRAG RS FCE BE R T HA
(P<0.05). ZERFW, YHFHAMMAHFE ZZ0R 0Bl 27 KT 30%F 10%E, ¥ i 25 51

ERFR, REARAARE, RIEFRAGRSNERES £K

KA

hESEE S963.16 SCEkERIEAD A

f1i 12 (Apostichopus japonicus) e: 3% F # WLifE =
b B MERVE TR H s IRZ S =21
Al R (ZEUREE, 2010). JEAER, BlE 7RI Z 525
(4R R, RO i S 0 7 K S AN T, 44 B 475 o
Z A RL B ZH R A 1 R AR IR R
(Sargassum thunbergii)%5 K #1358 25 9% 5 52 2 1o B I
Ko [N, PR v 7K 5 G 5 3T A BedE AR A ke
B2 A5 W A T A A2 BN IR AR BE R, AR s
(B 32 BB R 40, HARGEIRBIN, " EB4E TR, &
FORIR KA g e SR SR, SR T B S A e
B B AN B BE T, FRAE A N B i (4R 4
2012), A APFERT BB EAF R BRI KT OR, T

* [EZK “863” iTXI(2012AA10A412), E R H R HE

FRl%; HEHRR; HEEEN,; THhRe; &K
XEHE  2095-9869(2016)01-0080-07

SKAKVE) 3z ASIGRR . BB A 0 T IR E B
Mz 2. HAET, A OCAE YR A hnal 2 AR 5T
Xt % FEA KM (Zostera marina) . YA€ ¥ (Spirulina
sp.). Bk, DEER . FELE . M. ik,

IR 3 25 AR S (IR B4, 2009; ZEFRMISE, 2012; 25
8, 2013; XBAES, 2013; E4E85F, 2013), e
VT AE AL HE 25 1 & (Enteromorpha  prolifera) 3% [E it
MR R A, MR ER. 5
e (Sargassum muticum) (i) B A 58 T AE A il 22
TFE(BEMEARGE, 2011; ZEHEAE, 2013), {HP R HEX
— i A= A AE 05 R0 S 85 I ARDRk A BF 9 2 4 A HiR

i

I EEYEAT BTG T4 25 30 H (201305001-4) . 1R A BRI

FEAb A AR AR F2 2 7L AT FBA 1 (SDAIT-08-011-01) . LI ZR48 A SR BL2# R 430 H (GB/T 6433-2006) . LIARE R R AT
P H (2014-2016) . 1A A B & BRI H (2014GNC111022) 0 1 Z5 25 4l BF 58 iR 840 %6 4: 00 H (2014-2016) 3 [7] ¢
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T, WFRa®, FE. a3y, i, E2hE
SIARART RIGBR e, FIREL G A 80% (ki
8,2006), A XHEEFRMENIRE L, HAA
8 IR B AR Z2 0F 55 UE S (T )1, 2003; fH%,
2004; TC5E4E, 2009), A ATAE R o 2 Pkl
ITHRMEENE 45, 2014; PRIEIESE, 2014), HEAH
FE) 2, 5 THOM, ANFEAENE 8 5500 s 2 m R R e
HER Ty T Y 2R R B, A0 T R BT A R S
YRR R AR o AR SEAO ST T RS R R
BIRHAY , AT T TERC A Ak o4 AN [E] E 43 R T
PR G RIS R SR, B7EW R BT
DI 2 1R RHE A FR 22 e I, SRR K Rl B A
R AT T, AR SR AL, ARAR
RIS 2N Bl A R S %

1 HREHE
1.1 ##

S 56 PR H SRR EORE 3 5 O H S R S

2RI TR SR TR, B RERLAR /N T 150 pm.

256 I 2 O L 2R 4 T A W A 5 e b o 5 DR
FEHOIEE IR R, IR D (6.120.3) g

1.2 LIt

SIS AR A S AR B A AN TR A S PR, 3 s
B AR Ry 5 H 5= 2k AR AE T8 e e B e Rk
(FEAr RS . SR, A, Ih. KO
R i R SRR 0 YT R MG
HA I H 2B AR R L 430 1 6 S AbBERA, iR
b A AR S IR (CK),, B R L3k 1. K
F1UTTLUEH, 6 MNMEFRAA I H 28 K518 10%
(I1).20%(11).30%(IM).40%(IV).50%(V).60%(VI),
PRSI H Ry 1Y TC S A RE B R = S
5%, [FIEHEmEEE SR EELILY 13 MLk
BHERCIEE . L PRIS IR T 45 cmx35 ¢cmx30 cm

1 FRESAMEEZEFRSAN

Tab.1 Basic nutritional components of commercial diets

BEIRTEAR RS2
Nutrition component Chemical composition(%)
MEH  Crude protein 16
HLARMG  Crude fat 5
HLAF4E  Crude fiber 8
R Total Phosphorus 0.6-1.0
M K4  Crude ash 25
MR Lys 0.8
K5y Moisture 10

IR T, BRI TP RO RS 10 3k,
IR 3 AT, BER 17 2 00 BRI 1K
BWRSLEG [ 2014 4F 4 A 26 HIF 4R, S280 L0647 30 d,

1.3 HEE®E

SEEG I E], KRR A 30.2-31.4, pH A 8.1£0.2,
KA 17-20°C, LR TR, BREEHK 1R,
FHIT R 253 R A A 5 2648, oK TR KilR 22/ 1°C,
HEEZ/NT 1,

1.4 WEFEEHEITE

1.4.1 44 E ok o 0wl 2 HLAR A R AL
PG AR 5 KRR 7 iR &R [CER BRI 5 K
A3 AE R FH S JR g 550°C R L 5 K20 SR 0
A 103 CHET¥:,

RILFRI I3 HT . FESLZ 6 mol/L HC /K fift, 7K fi#
BF R A 24 h, SRAEIER H 3P0 E 17 #aE
BB
1.4.2 R A4 KIARegn 2 SCI TR B R
A8 AR D9 05 00 2 B0 R HOR AR, h Rl iR ik E
Wo(g); FCHLEHmS, PO SRR ARE, AR
SRR W(g). FREMBAT 10 min, FM/KAUR T
PRI SRFRIK Gy, REGARFRIK AT TS R PR R 2
{7 4245 7€ 4= K K (Specific growth rate, SGR, %/d)%
AT AR

SGR(%/d) = (InW~InWy)/t x 100%

K, ¢ SRS E] ()
143 MTIRE SERGTFAA AT 1 d 45 A, I
REVIGRE, 5595 30 d 455, [RIARE R 1 d,
IUBEREN &2 (<1

W k& ¥ %% fk 2K (Food conversion efficiency,
FCE), WLEAAL A i AN [R) b 451 1 28 J5Ask 1l 43 %
PRI S HBE R, THEAXWT

FCE=100%(W~Wy)/F

K, Wo MIRENIRE (), W R IEE(R), t A
SCEREEE(g), F oMM AR ().
1.44 #¥E%IT SIS RS A FH SPSS 17.0 43k
TR 17 2243 91 (One-Way ANOVA)FIZ & [ #5, L)
P<0.05 1E R A [a] g 3 2 6] i 2 2% A bR .

2 R

21 HERRHSEHEEEMHWERES

AN H R E R LR L HLIB T . HLK Z57K
I EE 2, IR 2 FRAT AL, HEHURE PR E A &
4 10.01%, HE &0 PRE A& B8R, N 5.54%.
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Tab.2 Basic nutritional components of two kinds of sweet potato powders

ey HE YA K R =Y LRDIRZS
Nutrition component(%) Tuber powder of sweet potato Stem powder of sweet potato Test method
M Crude protein 10.01 5.54 GB/T 6432-199%4
HLIENWT  Crude fat 3.52 1.13 GB/T 6433-2006
HLK4r  Crude ash 10.52 3.39 GB/T 6438-2007
KA Moisture 6.57 9.82 GB/T 6435-2006
PP H B ARDRH OB R SRR R LR 3. R 3 IR
s N ot e i e . R J Content of tuber powder

HETAL, PR S AR R A KT AR —o—CKO0

M. A, LA BERY, HE2ERP &R or 1 111;’0"/0"/

BRI ERRA AR . KRR . ENAR . 5 00

QA 1100 g HHYAR S & 2518 b 2 W S i
Ik 7.33 g F14.37 g

x3 WHEHEAMERSERAK
Tab.3 Amino acid contents of two kinds of sweet
potato powders

IR I
53z Kz I 5 Amino acid contents(%)
No. Test item HEIAR WS
Tuber powder Stem powder

1 RIT&ER  Asp 1.18 0.61
2 AR Thr 0.40 0.23
3 “ZAWR Ser 0.36 0.21
4 BEMR Glu 0.98 0.66
5 HaEm Gly 0.42 0.23
6 WNAm Ala 0.57 0.24
7 BREmR Cys 0.25 0.12
8  MiHEmR Val 0.44 0.27
9 HAmR Met 0.03 0.03
10 SseZdm Ile 0.27 0.19
11 AR Leu 0.60 0.35
12 MEm Tyr 0.21 0.19
13 RNER Phe 0.43 0.35
14 HEmR Lys 0.47 0.25
15 HEAm His 0.15 0.09
16 KEmR Arg 0.31 0.18
17 WHEmR Pro 0.26 0.17
IR EE  Taa 7.33 4.37

22 FANAEHHEAMMARSERSERKNFN

2.2.1  FanFAHE AR A R A A KRR
SO R] B2 PR T R S 56 45 S

REAACIE S LA 1 FE 2. WE T HRRTRIEE, &

TH YR By B AL AE 30 d DRI S 1A E

8 —%—1va%
o V50%

SE-H{4E Body weight/g
~

0 5 10 15 20 25 30
B} 1] Time/d

B B H S YRR 405 5 2k AR
Fig.1 Variation of body weight of sea cucumber fed with different
diets supplemented with the tuber powder of sweet potato

HELZ0NNE
Content of stem powder
10 ko
o —0—110%
% 9 —A—1120%
3 —+—11130%
28t —X—1V40%
ks —¥—V 50%
A —6— VI 60%
w7 ]
=
5 1 1 1 1 1 1
0 5 10 15 20 25 30

B8] Time/d

B2 omH S & 2 0 S R R
Fig.2 Variation of body weight of sea cucumber fed with different
diets supplemented with the stem powder of sweet potato

P, HRESCIR R R LT E(E 1), LR
FAF, B0 H 2 He AR Ry A S5 4 b R B N
10%( 1 )4, F-HAE L 9.09 g, TN 48.0%;20%(11)
SIS A (SR TN 8.97 g, BN 46.3%; 30%(1)
G XTI PR E T, 4300k 8.47 g F1 8.56 ¢,
I3 EE 39.8%F11 39.6%;40%(IV) . 50%( V) Al 60%(VI)
SLYG A SR E AT X BRZH, 435 K 8.10.7.85.7.94,
S I S A G SR E S
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SEU ], BRSNS 2Rk R Y S A A5
FIZE R EAL L 2, K 2 AR 1, E5LE
0-15 d MIH], A 52 36 4 05 i) 21 35 K i Bl i i) S22 3
s, 15d )5, B 10%( 1)Szidsh, HAb g 215
HZAEKBHTEL S R RENS THRRE; 2
SEHY 30 d 5, WINH & 20 10%( 1 )4 5 %) R4
ARG, FRES N 8.35. 8.56 g, 41l
B 34.7%F1 39.6%; 20%(11). 30%(1M). 40%(IV)
F50%( VA AERKAHE, 2510 7.63. 7.34. 7.22,
6.69 g, /3 I EE 24.0%.20.0%.17.8%.9.9%.60%(VI)
LI IR T AR, 598 g, K,

2.2.2 A FFEEE AR TS R A SGR 89 %R

S0 X6 N R A 2 0 AR S 2L R S 1Y
SGR AN [R) 255G RAEC i AT T, 45R IR 4
e 5. IR 4 FZe s haf LIE H, BRI H bk
HRA AR 52 B 41 0 i S AE S I E) ) SGR Bl 5256
RAE N1 B35 22 5 (P<0.05) . SEERAS AT, 10%

(1)1 20%( )4 SGR .3 1= T Xt B 41 (P<0.05),30%
(N4 SGR 5 X} FRAH LA 22 7oA 1 25 (P>0.05), 40%
(V). 50%(V). 60%(VI)4 SGR & &K T X E4l
(P<0.05).

PRSI 2 2 DR ) S 5 4 1 S A S
WA SGR a5 30 R hn &2 b 3 24 5% (P<0.05) , 5%
BREE RS, BR 10%( 1)HA14h, £ 525415012 SGR ¥
X F X BRZH (P<0.05), LB H 2 & 250 U8 i &= i 3 K
BB, Hd, 60%(VD)4l SGR H i .
2.2.3 HmdmAHERAASG R A FCE %R

X A o0 A e S S TR S SR A i 2 ) FCE
SR TIE, SR 6. ME 6 mTLIEH, #
MEEAS I H S5 B AR R AR ) SR D R = 10%( 1)
20%( 4]l FCE %3 & T X R4 (P<0.05), 30%(1)
4 FCE SXR4 22 %A B 3#E(P>0.05), 40%(IV).
50%( V). 60%(VI)¥ Ik T X B4 (P<0.05); #ME
TN H 28 2R A 10%( 1) SR 53 R4

x4 HERRBAFHRZS SGR

Tab.4 The SGR of sea cucumber fed with the tuber powder of sweet potato (%/d)

413 9: 4 KA Days(d)
Groups 5 10 15 20 25 30

CK 0.661+0.023* 0.540+0.085° 1.073+0.040° 0.908+0.112° 0.8960.069" 1.113+0.073°
I 0.95420.054° 0.955+0.078" 1.163+0.145% 1.132+0.120° 1.268+0.125° 1.308+0.093"
Il 0.642+0.034° 0.234+0.022° 0.866+0.116° 1.015+0.078° 1.134+0.063" 1.269+0.061°
m 0.672+0.076° 0.846+0.031% 1.332+0.096° 0.938+0.137° 0.906+0.108* 1.116+0.206
\Y 0.691+0.035* 0.547+0.069° 0.898+0.087° 0.913+0.077° 1.023+0.099% 0.923+0.098°
\ 0.769+0.074* 0.467+0.055° 0.569+0.064° 0.482+0.043° 0.802+0.067" 0.803+0.088°
Vi 0.553+0.103° 0.822+0.068¢ 0.779+0.178% 0.599+0.111° 0.925+0.074% 0.862+0.072°

e [ —FH AN [ BRI 22 57 (P<0.05)

Note: Different letters in the same column indicated significant differences (P<0.05)

x5 HEEZEZHAMGH®S SGR
Tab.5 The SGR of sea cucumber fed with the stem powder of sweet potato (%/d)
i S8 KA Days(d)
Groups 5 10 15 20 25 30

CK 0.661+0.023" 0.540+0.085" 1.073£0.040% 0.908+0.112° 0.896+0.069° 1.113+0.073°
I 0.732+0.046" 1.185+0.139" 0.875+0.176% 0.617+0.021° 0.780+0.024% 0.992+0.087°
Il 0.255+0.044° 0.894+0.082° 1.184+0.108" 0.750+0.065° 0.699+0.046" 0.717+0.113°
m 0.356+0.053¢ 0.850+0.042° 1.028+0.078% 0.750+0.077° 0.645+0.064% 0.608+0.086°
I\ 0.768+0.068" 0.882+0.096° 0.942+0.095* 0.624+0.039" 0.542+0.033¢ 0.546+0.048°
\ 0.637+0.075 0.865+0.080° 0.909+0.072* 0.455+0.018¢ 0.367+0.027° 0.313+0.023¢
Vi 0.852+0.071° 0.288+0.054¢ 0.885+0.068¢ 0.199+0.042° 0.125+0.024"  —0.102+0.032°

T [Al—30 H iAS R 7 B 2R 2 22 57 (P<0.05)

Note: Different letters in the same column indicated significant differences (P<0.05)
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xo HFmATEHERRNGRES FCE RIS
Tab.6 The effects of two kinds of sweet potato powders on
the food conversion efficiency in sea cucumber

251 B4k Food conversion efficiency(%)
Groups HZHUR K} Tuber powder H 2 £525¥; Stem powder

CK 44.18+2.89° 44.18+2.89°
I 53.64+3.63° 39.09+2.94°
Il 51.6443.42° 26.82+3.15
I} 43.82+2.78" 22.25+4.58%
v 35.64+4.87° 19.82+3.23¢
V 30.55+4.55° 10.91+3.69°
Vi 32.91+5.32¢ —

e A3 YA ] BRI 2 M 25 57 (P<0.05)
Note: Different letters in the same column indicated
significant differences (P<0.05)

FCE 225183 (P>0.05), H AW 52560 4105 0 =
FCE i ZK T X} BE4H (P<0.05),

3 iTig
3.0 HERBMESHEEEMEFZRIILE

£ H 1T 5T 0 05 i A8 9 U5 A 1 )Rk
Hh i A A A B R AR R R IR L AR R
TP HE TR, E NI EEN Y, HE Rt
R RS R R AR 2B T, T A R
BURGIE S5 Ak, B H FENAHER . o,
R NR . BME . BWR . PURIRR S (L,
2004; E3C5E4E, 2009), EE IR ST H ARG
FR) AR i A= L R IR

FFRHIEE(2009) . FEFELFEQOI)MREN, 1
BHREE A& RIS RS KR SR R (S
ARKE GRS, B AW B AR R
TRNE R (RERSE, 2009), kSR E D o
AARER =2 SGR(Seo et al, 2011), S HBEH
TR BTN 18.21%24.18%(CAAE%E, 2005; Z ik E
85, 2012), FELABEN A BER RIS R, BUR B
Tk R AN 12.23%-19.35%, Sh iRk &
THEON 11.74%-14.20%, WA R E A S =R
6.84%—8.70%( X1 &, 2010"; BREE, 20117; 245
2013) o MASHFGE XS WG Al S iDL 8 77 B 43
SERORE, HEYORBPHEA SRR E, BiTRE

1) XUE. AERRE 32 (dpostichopus japonicus) 4

2010, 8-10

W RS RREERME A S BT, ST
M. HEEZRE N S HEIRE 55.3%, &
ARG, WEAR TRy . Rk, MRS &%
& 3 B H 9 A 2 MR AN 2 e 2K S
TDEHES I B A PT Ak 2 2 ARV Ve K R B2 E ] , i
SR ol | RS A PSR . TR A,
e DRSS AR ERE THEAT K,

15 0 2 1 A BRI A & — & R, s
AR, REAAR . HAMR . HARE S ERERER
,2009), HISEREHEAR. SER. AR, K
WA . Em . AR RS E SR & R
MEWE, WERKEI, AR R,
WE 5 REEN M B, & s i 2w
HRINERR . SER . WAR ., 28R . HEAR%
(ZEWRAE, 2013) ABFFT IS H EHARN & B
RN RINAE R AR . &R . HERE,
HEa S ERm AR NS E R . KIEHE
M2, KNAR . AR, i RS0S4
B IE R i, PIUL T HEWT, PR H R b S R
MY AR O S R I 2 O S ) B R K, AT Rl
ShERKERRMTE . P& IR E I

32 HERRHMSHESZHWNHERSEREEK
IR

WF9E Bon, SR iR sy, Haw
FIR) 2 (Hamel et al, 2001; Yang et al, 2005; Yuan et al,
2006). HAT, Mt h A @ ERA A A
PUE FE TR A RARSE 0] 8, FEGRDRE R as in i) B il
i EE, FREEN G A K S T R (E A, 2010),
PRI, ASZEEG THI 10%-60%0 Ho 6] S BF 58 &
B H R AN N S5 R BN, TR 10% . 20%
H B PR B S22 25 30 d W3R0S, 24T 5 SGR
14 5 T HA S B 20 (P<0.05), FCE /2 5256 20 >4
W B9 (P<0.05), s in s i 30%F, 154112 SGR
Wi ) 5 R K B i g S R Bk A, Hid 30%(1H4H
SGR WAL T X AR, H R 18 g 2 25 7% (P>0.05);
40%(IV). 50%(V). 60%(VD)2H SGR & ZAK T XF lB4H
(P<0.05), Z5R R, HHEIMRBE IR T 30%
i, H R b A SRR | E IR IR AR
% 5 75 it T B ARk Y ) S A A AR,
SRR E IR R, AR RS EE S A K.

AL AR Y& I M S 2 2R SN S U Rl e e X A7

2) SR, AR RIZ (Apostichopus japonicus) EAE . IHALLEBEANRE RS AORER. rh RSB S AR 28 3,

2011: 21-30
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WM H E &Rl b, 10%( 1)HdL {5 =4k
EIGRK S IRAL T, SCIR AR, SGR 5% B4 TT
22 5 (P>0.05); HARSCIR A RS H 2 & X8R
Fe B p s, FESCERRT 15 d i, il 5 IR TG
B 25, (H1E 15 dJ5, 15012 SGR H3 i & A%
(P<0.05), 1fif FCE %%, 458 W, HEEZE0an
HPL10% 0 E, Midmaiid 10% ., HRpeeim e
15 d i, XIS K S l— e s m o 58 2R E 5
Brilhy, AEXSFH SEHAR by, g s H 2 & 287
ML E B EETUME B K T 45 R G A R B H
PR i SE a0 4], S BOURMAA B TR M, 52 0 B3
K, E—ERE L2m TS ERHEES4EK. [
BF, MRAEOFFRAE R, HE S 2 E NS E SR
J BB T RIS B — B 225, SN at g
Jnesk, ASREARGR U ORI S A K R B INE R K,
W sZ M HAEH A K o Ak, 38 PR R i 20 )
AR R FE 2 — (304, 2013), BFHH & &
LR IR IR A I H B AR Bt ] BB S5 A 6

3.3 it

AR IR, PR S A SRR S i A= A ) 2R
F U8R 43— 5 LB 7 £ 0 S b o2 el AT Y
2 H S HOR AR R R AT 30% . &5 2K U i L 51
Aiid 10%00F, AEEsfE i S a 54K FH
W, BT HEHARRE 2, TR Z 0, B
BRI, i H e 2 B R AT AR R IR AR,
H YR BB R S i RS FR A r v,
T T P b A OB R A B A SR, AR
OV I MEAR UG, 76 785036 K2 T8 I 13 M A8 SR A [
AR K BEAR R AS , 2 AL R AR R . Mk,
DL S JEORHE SRy 05 3 2 LA 1RDRHA I SR BF 52 7
M, BA 4 e = & SHE) . AR5
Sk 5 i) 2 3% 5 H i A AR EE TR IR T & 4R
HET PR SE T AT I AL RL, Bl 7 RS R0 L
R R R, FRFLZRE) 2 . AMKEE . R
e B A Bl 2 AR T RHIR B S AR — 2 A 5T I & Y
75 1) I EE A5 o

& % X #

TR, ok, EEHE, & FEOEAMAR IS R
XIS | AR R IR . R, 2010,
34(9): 36-43

T, FROT, BRI HEZE A SR R LT R A
FwEsE. hEEYSESR, 2009, 15(7): 29-31

ThR¥e, REAR, THAE, % SRR EE BT EART

SRERIHFIE. A BHLER, 2009, 36(5): 229-233

E4EH, F#E RS ERERRET I KBRS R, B
Fi, 2012(8): 72-73

T4YEHr, A, A, S RURIELER S 1 e A 0 A 5T
Tkt B AR R, 2013(8): 51-54

A, ZRERR, AN SF RISHES X A AR oK
IR, R, 2005, 29(3): 53-58

L%, 288 R M R 2B M. R 55, 2004,
17(1): 18-19

XUTBAE, A%, HLrA:, . KM B/ RS Yk I
SCERHSY. kR, 2013, 37 (10): 32-38

NGV, EREE, SR, 5 ARG E S
A KRR PR SCRIILE A A FE bR 52 7K 241,
2014, 38(9): 1486-1493

KR, BKOE, 25 HEZEISE TR T ST
[l A ¥ 48, 2006, 22(6): 99-101

AR, REIR, W, SF. IIARE RIS IR IR T 5
RIS R AR, il Bl RE, 2010, 31(4): 126-132

ERLL, GATE, PNEFR, AF. IRDRLHE B BT LR
AKOF X 2 A K s . Wl R R, 2012, 33(5):
59-63

e, B, REE, F.OHFENRSHSERKE W)L
5%, EDKFRRE, 2013, 20(5): 1092-1099

ZE, wTT, BRIOTE, S DURMERERRTRS AR . AL
o1 SOHAAE RSN, G Tk, 2013, 34 (8): 36-40

FIKAE, ERKH, WECR, 45, PP B & SR 2E
FOHACTEZE IR, TR, 2012, 36(1): 36-41

fap)I. 2B IR K OTT KA. PR AL, 2003,
28(5): 4446

Kb, Ebrde, £HE, % ARAKEE BRI ZSREEE
I S @ R 2 B B, KPR AR, 2009,
36(1): 11-13

WRAESE, BRRLJE. Fraeme H Sk v 55 1 20 A 1< % il
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The Nutritional Effects of Two Feedstuffs from Sweet Potato on Feeding
and Growth of Sea Cucumber Apostichopus japonicus

ZHAO Bin, HU Wei, LI Chenglin”, HAN Sha, YAN Fang
(Marine Biology Institute of Shandong Province, Qingdao 266104)

Abstract In recent years the prices for macroalgae such as sargassum have been rising due to higher
demands on the seaweed during the expansion in the sea cucumber aquaculture. In this study, we
investigated the nutritional components of two feedstuffs and their effects on the feeding and growth of
sea cucumber. The experimental diets were formulated with tuber and stem powders from sweet potato at
6 levels (10%, 20%, 30%, 40%, 50% and 60%). The results showed that the crude protein contents in the
tuber and stem powders were 10.01% and 5.54% respectively. The total amino acids per 100 g tuber and
stem powders were 7.33 g and 4.37 g respectively. During a 30-day experiment, the average body weight
of sea cucumber fed with the tuber powder continued to increase. At the end of the experiment, the SGRs
in the 10% group and the 20% group were significantly higher than in the control group (£<0.05),
whereas there was no difference between the 30% group and the control group (P>0.05). The SGR of sea
cucumber fed with the stem powder in the 10% group was not significantly different from that in the
control (P>0.05), while SGRs in the other groups were significantly lower than that in the control
(P<0.05). The FCEs of sea cucumber fed with the tuber powder of the 10% and the 20% group were
significantly lower than that in the control group. The FCE of sea cucumber fed with the stem powder in
the 10% group was similar to the control, but it was significantly higher in other groups compared to the
control (P<0.05). These results suggested that 30% tuber powder and 10% stem powder (or less) could
improve the feeding and growth of sea cucumber.

Key words Apostichopus japonicus; Tuber powder of sweet potato; Stem powder of sweet potato;
Nutrition component; Growth
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