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FRIZHE AR PEE ZBFERKENAR

2\, ERX, FEhiE, HEHEH, THE, HFWL
(W ARBREFERFESHEI LG, LREEFEEASBEESSLEE, WWRMWE 264006)

RE: IHARGRS NS5 % £ ZFBMKE T RE, BH 4% EFBSLN A& H H1.23,
5.29. 9.35. 17.47. 33.71#266.17 mg/kgty 6 41 52 %43 #tD1. D2. D3. D4. D5fD64,
T RATIE AR B A (12.2320.11) gty G R S 4 5 120 o R B, OMAE R £ KB BN
W, LhfRlSHMER, BREEKRHEIER, EDSALE REE,; KEMEA
SELEAER, DM R ERTEMYA;, DIAMEN - ELEZMTHEMA;, OQKER
FHEE-OC-HBRNAE. FTERNAE. (BEBARMER A LAGBELES L
FEWH, DOARFRTHMA; OMBEAB T H £ XBAENNIn, X a8 EK
WEEEEES G, TEZTHBTURERK, WERERAAETKEAREAE. UHE

RAFMER, 2— T KREAINREGHEG S AR T EEEBNETFREN

45 mg/kg.
KRB TR 5, %AEFBg £%E; Hi
FESES: S 963

Yt 1 K By(vitamin Bg) X PR S K, A Gk
Pt MERS P Sk Rg e 3R AL 2E B 5, AR AR Y LA
FR IR L A, R —FloK I PEgEAE R . 4E4E
B 1402 PG R, 25 2 R U RN,
JEHZMAIERAM ARV LR, EHEFIY
ERABIBEN —FOTERRY, WA, 44
EBJE S 5SS L AR DT FR (UF A A
M. RGP PR R, R iR
TN BB 4E A R B oo 12 R BE 1T X AR (Penaeus
monodon)™ . J& % % F i (Oreochromis niloticus)™
FIED B 4 6l 5 (Heteropneustes fossilis)™ W) A= P
fig, 1e#E 9 a8 (Haliotis discus hannai Ino) |
rh AR G E B (Eriocheir sinensis)V VR L4015 X 4R
(Litopenaeus vannamei)[g]XﬂL’Eﬁj*jr% H R A A, b
JINUT 85 (Oncorhynchus mykiss)” LA # —+ k7S
W5 B2 (DHA) I VLA

17 1 2 (Apostichopus japonicus) )& i Lz 54 1]
(Echinodermata) . 2 %X (Holothuroidea), J&F&
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RIS AR R B SR A RIE , PRI, AR5
563 ok A S G A R AR AN [ R P 4k 2 K B, 1
RTINS 22, W50 AR M A il
e SO A B R, AT A O 2 4 2
XHRDER 4 A BRI TR 8, DU 5 0 2 A
A B R Rl $E S %

1 MBSk
1.1 RN SHME

VIFERY . R /N Ry o B RORE, it
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2546 KopE o R 43 45

BHECT, FEHAREDRL R 200 im0, 5. 10, 20, 40
F180 mg/kg ) i R Nk W% 2 (VL P4 7 2 A= ) B R A FR
ocH), A =99%), HilVELE AR TR B I it g3 il
HJ1.23. 529, 9.35, 17.47. 33.71H166.17 mg/kg
(641 45 A AFREIY SE g iRk}, A4 D1, D2, D3,
D4, DSHID6ZH . RIRHEC T B A o B i WK 1o
25 JEURH 0k 80 H AR R , HePC LLARE, BYUR

S IAZERR K, T/ BLARRLET TR AIL A A A%
W, BRNTIE, HERBREHLRRE , i B

20~40 H b 0 1 B0k, —20 °CLR-AE 5 -
1.2 LRI 5FEEE
T LRAE RN MRS T IEAT . LR
i 20 H &R VKB A RS | . SE5
AR GRS ooo%ﬁiﬁﬁéfalz I Ei R
F ARG T, WD A A AR, =S W S
W EE, 21 d}é, PUk24 h, Pk R BT AT .

F1 LIy

PRI A 1) 5 R S 4 55403k, P BCE T 184
FEHH KA o (D 65 cmxH 80 cm), KAl /KR 60 cm,
TS KR A S R — A o B R A ) R
LA ME3AS KA, B H AR 1R (16:00), ¥4k
P AR 24 Ry (5 R SR i 3%, AR IR i

A KRG, SRR R R =
PR, PR H B SRR AR K SR

B, AR 2 2 Liming A B 2K T e 32
FEERATFEME I, AERR20 K e FRAE 2 1R, 3¢
SEIE], JKiR14~17 °C, pH 7.8~8.2, #h30,
DO>6 mg/L, A . WM A & #<0.05 mg/L,
IR SR FF 284 d.

1.3 HMmXEE

FRIHSLY A A, A48 ho KA KAE R
1ﬁﬂiﬂﬁ%éiﬂ?ﬁ*$ﬁ%§& TR AR R R A
, FPHAKAE AR AR, AR5 BEPL

AREL S REARS

Tab.1 Formulation and composition of experimental diets

205 groups

DIl D2 D3 D4 D5 D6
JR&}  ingredients
#3J8/% sea mud 35.9 35.9 359 35.9 35.9 35.9
it FKBy/(mg/kg) vitamin Bg 0 5 10 20 40 0
i 4:/%  fishmeal 12 12 12 12 12 12
/%  algae powder 36 36 36 36 36 36
INFERY Y% wheat flour 10 10 10 10 10 10
ZY4E/%  vitamin mix* 1 1 1 1 1 1
ZH/% minerals mix* 1 1 1 1 1 1
Bk /%  wheat gluten 3 3 3 3 3 3
PUAEALT/%  antioxidant 0.1 0.1 0.1 0.1 0.1 0.1
KEIIE/%  soy lecithin 1 1 1 1 1 1
it total 100 100 100 100 100 100
EFRD(FE) approximate composition (DM)
HEA/%  crude protein 16.21 15.83 15.94 15.84 15.61 16.06
/% crude lipid 2.08 2.13 2.04 1.97 2.01 2.09
LK 53/%  crude ash 49.20 50.14 50.25 49.40 50.19 50.23
feE/(k)/g) energy 12.17 11.95 12.00 11.98 12.01 12.02
Y2 Bg/(mg/kg)  vitamin Bg 1.23 5.29 935 17.47 33.71 66.17

E: a ZREHHITZWLR[13], ZUEPAEGUERB,

Notes: a. formulas of vitamins and minerals are the same as reference [13], and vitamin By free in the mix
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BULS3k, D0k A AR o o I ), WSCER IR RE
Jiy T VR B i, DU o RE BT R G A, 3
FRGE R, WER | FREEROR . IERELL A RELL
IR AES °C. 500 r/min® 0> 10 mini Y L
W, RS I A A AR R R S minF 50 0.45 pmE
s WiE H0.75 %rE FRER K v T, T ARG
BT 20 °CfRAFE . Fril .

TE0 1) 2 [ 3B 17 1/340 #8003 em, 1 B
W (Bone’s)[E &, HTMiEHLY FHfE.

1.4 #mNE

Tl ek B A4 BE K 43 F 105 °CHE 5 % 5 (GB/T
6435-2006), #H & 1 HPILIK E A% (GB/T6432-
2006), LG W £ BE 5 42 1 0 € (GB/T6433-
2006), FH K43 HIE 36 47 1 B2 75 I E (GB/T64338-
2006), e KB LI E (IKA, C6000),
Germany), TapEF 4k B e A500RE (335 2 D
%E (GB/T14702-2002).,

A i W v e e W - 6- W R B A I (glucose 6-
phosphatede hydrogenase, G-6-PD), F| 2 Iii & i
(lactate dehydrogenase, LDH), #7415 MR It & i
(isocitrate dehydrogenase, ICD), Z. k4 i AJR Tk i
(acetyl coA carboxylase, ACC), — & fbL%& & M (ni-
tric oxide synthesis, NOS), %15 %% % [i# (alanine
aminotransferase, ALT), %% %% % [iff (aspartate
aminotransferase, AST)R i Elisair 7| & I & ( |- 1
T I A PR E], B MR E SO T
TN S S

i 1 HHL Tt W SR D S o B A U O R o 4
H H W (protease) . A5 i fiff (lipase) . J& #) il
(amylase) S £ 4 2 il (cellulase)7ih P4 % FH e 5t A,
AW TR SRR S, B PHE NS
R B s RO g, BT R A R K
I % U i B 5
1.5 BFERLTRHEESNE

6 72 J5 PR FE G 2o B0 BETR RS K . B L iF
% (Leica TP1020)5 3, 7EEHE T Y7 um/E )
Yh, HAK-FaM.EEakE, PHEMIES
Ho TEX209)%8 T OIY) -, EFE M AL EY, SR
M Leica DM500 K15 R 5 5 4t 4t i1 i BE J5 % K
WEKE, BDHEMME 107 9E 2% 2% i)
R, Hoh g RE R AN 2 NZ S FE T 2
LA, BEKENTA S ERKENT
¥I{E

1.6 HIEALIE

A3 2R (survival rate, SR, %)= N/Ny*x100%;

1 E R (weight gain rate, WGR, %)=(W,—W,)/ WX
100%;

7 58 A K K (specific growth rate, SGR, %/d)=
(InWW—In W)/ x100%;

JIFE ¥ LK (ratio of visceral weight to body wall wei-
ght, VBR, %)=I,/7,x100%;

Ji7 BE EE (ratio of intestine weight to body wall
weight, IBR, %)= I7/W,x100%;
A, NRARLE, Nowwiba k8, wohsR
KT (g), WoNHIIR IR & (g), L0 KK
(d)y, W WAL &, Wb IREET &, W
B,
1.7 BES i+

S BT A5 B8 4 % H Microsoft Excel 2007 %
SPSS®(SPSS, Inc, Chicago, IL)11.0%k {4 #E47 B &
75 253 M1 (One-Way ANOVA), 45 H L) - 4 {8 45
1fE 2= (meantSD) /R~ , 22 5% I 3 (P<0.05)F A1 Duncan
K 3 61T 2 5 LA AT -

2 4R

21 HEREBIIARISEKHFNT

T e} v 2 e 2R B g P e 6 S 0 B BT R
TC i 3 5 (P>0.05) ., BEE Tk p 4 24E R By it
MG, SEE R 2 AR IR BT & . 3 AR
FREARKRYRE L ETREMBES, DIAR
HART H AL (P<0.05), JFEBE Lb 0l BE L 34 5
Thm JE RS, D3~D64 TG i 3% 2% 5 (P>0.05)(#£2).

DS Ry A I = A 2T 1 = B
Mras i, PRI A 12.23 gl 105 il 2 40 20 k) b 4
HE R B B 545 me/kghalkH(E )
22 HHERBIHARISHERER 7RI

T e} v 2 A R B P R 0 S 0 S K RE R
K4 UMLK 43 18 JC . 3 5% W (P>0.05), A&
SRETHEERIG, DIHHEEN SEEERT
HoAth 45 41 (P<0.05), HoAth #4541 Z 6] TG 1 % 22
(P>0.05)(#3).
2.3 HERBIHARSHEREEEEEN
A

S 6 475 0 2 1A 1V T R - 6- W TR R R
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*k2 HEZBIARSHEEKNEMN
Tab.2  Effects of dietary vitamin B¢ on growth performances of sea cucumber A. japonicus juveniles =3
ek 25 groups
indices D1 D2 D3 D4 D5 D6
Yitatk g W, 12.25+0.23 12.26+0.12 12.24+0.07 12.22+0.08 12.2140.12 12.1840.07
LR Eg W, 16.91+0.77° 19.28+0.33° 20.24£0.17° 21.25+0.63° 22.33+0.31° 21.59+0.54%
MER/% WGR 38.01£3.79° 57.29+1.18" 65.32+0.76° 73.91+4.45¢ 82.89+2.61° 77.23+4.11¢
5 LR /(%/d)  SGR 0.58+0.05" 0.810.01° 0.910.01° 0.990.04* 1.08+0.03° 1.02+£0.04%
WEEELL/%  VBR 16.30<1.10° 18.66+0.96° 19.62+0.63" 20.42+1.52° 20.96+0.55° 20.95+0.42°
JaEELL/%  IBR 3.49+0.22° 4.05+0.21° 4.45+0.13° 4.37+0.09° 4.51£0.17° 4.40+0.14°
ISR /% SR 93.33+3.34 95.56+1.93 96.67+3.34 95.56+£1.93 95.56+3.85 97.78+1.92

Ee AT EARFREAR, FoR TEZMERBEP<0.05); FF

Notes: in the same column, different letters indicated significantly different (P<0.05); the same below

90 r
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70

60

1T /%
weight gain rate

50

40 3

. Yyor="0.024Xy, *2.16 Xy, +42.44, X, =45, R=0.891

30 : :
0 10 20

30 40

50

ek B & 2 /(mg/kg)
dietary vitamin B, contents

1 AREEEBSTRSHESEERZ BHX R

70

Fig.1 Relationship between WGR and dietary vitamin B¢ contents

R3 HERBIHRSHSHEEELRMR TR

Tab. 3 Effects of dietary vitamin B4 on body composition of sea cucumber A. japonicus juveniles %, n=6
g H Y
b A5 groups
indices D1 D2 D3 D4 D5 D6
JK4r  moisture 90.75+0.12 90.67+0.18 90.59+0.23 90.48+0.31 90.72+0.41 90.59+0.34
FLEH  crude protein 4.14+0.10° 4.20+0.14® 4.41%0.07° 4.37+0.08" 4.18+0.04° 4.0620.06"
MMM crude lipid 0.13+0.01° 0.16+0.01° 0.18+0.01° 0.17+0.00° 0.17+0.01° 0.15+0.00°
A5y crude ash 3.10+0.07 3.30+0.28 3.08+0.06 3.294+0.21 3.18+0.25 3.41+0.23
Y N T A b Te A Mo - e
fifg . SRR A CBEHIEARMLEE X —F B3 (P>0.05)(F4).

b LA Tl 1) T35 1 357 Bt 24 A 2 B 7 it 1 T i 2 S T
A AR S, D6 3K T H A 41(P<0.05);
FLIR 0 0BG o 5t . A TN I I R A A T T
PR M4 E KB B TR 2 LT #, DS,
D64H i 35 5 T HAh 2H (P<0.05), —2H 22 [H] 2% %R

http://www.scxuebao.cn
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T4 BERBIHRS AP REBEE MR

Tab. 4 Effects of dietary vitamin B4 on physiological enzyme activities of coelomic fluid of
sea cucumber A. japonicus juveniles n=6
ok 2171 groups
indices DI D2 D3 D4 D5 D6
4 B -6-BE IR I 2M/(IU/L) -~ G-6-PD 5.57+0.73™ 6.08+0.42° 5.47+0.39" 5.41+0.54" 5.01x0.32" 4.92+0.42°
AR S #/(mg/L) LDH 2.48+0.23" 2.85+0.28" 3.02+0.40° 3.14+0.52° 3.74%0.15¢ 4.14+0.42°

SRR i U8/ (mIU/L)  ICD 730.14433.95

753.33+£57.63"

807.40+61.55™  829.34+10.18° 582.08+£14.79" 599.06+55.92"

LR AR LA/ (ng/L) ACC 90.10+£5.17°  113.36£7.81°  105.87+11.01°  107.69+8.13° 79.57+5.38° 65.17+7.43°
— M A/ (umol/L)  NOS 10.07+0.35" 11.13+0.58° 13.08+0.71° 12.24+0.69° 10.12+0.52° 9.53+0.25°
BWNHEEY/(UL) ALT 2.05+0.31° 2.26+0.11% 2.41£0.15° 2.35+0.23° 2.83+0.19¢ 2.71£0.19¢
BHEEE/(UL) AST 4.54+0.49° 4.91+0.48" 5.09+0.23° 5.1340.32° 6.10£0.39° 5.77+0.49
5 (P>0.05); D5. DOZH 3e # i 14 25 = T HoAth M.owmEAE . MEAd, FETEHHS

4 (P<0.05), H 3 zZE 25 A & (P>0.05);
D14 i 17 il 3 1 S 35 41K oAb 4 (P<0.05), HiAth
5 Z R 25 5 R B 3 (P>0.05) 5 4F 4k 3% G I Bl
Y B 1 T i 1T PR AR (P<0.05)(32 5)
25 HEEBIIARIZHESEHIIR

Bl & R R 4R KB A BN, DiRS
Jiy 18 P BE VR T S B K Y B E TR, DSHL R
FE T H A 4L (P<0.05)(F6).

T i 2 4 E B, i gk KR AR

o BEE R YA KBS BRI AN, S5
Z Wl o BRSO . B, RE R B K
(D541); Miakl 4k B it it ZHF(D64),
i B R T Z . PRl S
(#12)

3 iR
3.1 HRISHENARDHELEEZBMEKRE
ALy, AR 4 A 2B X =

x5 HERBIIRSHEHNLEEEMENFT

Tab.5  Effects of dietary vitamin B, on digestive enzyme activities of intestine of
sea cucumber A. japonicus juveniles U/mg prot, n=6
b 4 groups
indices DI D2 D3 D4 D5 D6
HEER  protease 44.85+3.58" 58.74+3.25 63.2944.71° 74.52+4.96" 73.9445.33¢ 75.3945.50°
AEWilG  lipase 0.38+0.04° 0.61+0.05° 0.64+0.04° 0.66+0.07° 0.63+0.05" 0.65+0.04°
VEREE  amylase 5.58+0.57° 6.69+0.71° 8.34+0.78° 10.25+0.46° 11.91+0.83° 12.08+0.95°
FHEZEE  cellulase 2.04+0.57° 1.91+0.37° 1.65+0.28° 1.46+0.33° 1.25+0.19° 1.04+0.41°

®o6 HERBIREHES RN

Tab. 6

Effects of dietary vitamin Bg on the structure of intestine of sea cucumber A. japonicus juveniles ,_
i ZH 5
Jeki 203 groups
indices DI D2 D4 D5 D6
M7 EE)EE /um  MC 3.25+0.46° 3.88+0.52° 5.17+0.34° 7.41£0.69° 8.45+0.72¢ 7.3740.59°

BEKE/um  VH 78.84+12.19° 74.35+15.27°

96.77+18.57°

112.46+25.91° 143.80+21.34¢ 129.88+17.22°

http://www.scxuebao.cn
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2550

43 %

E 2 FSBMIH{ARISFEHRAES

50 um

%2 I (x200)

1.D1, 2.D2, 3.D3, 4.D4, 5.D5, 6.D6; VH.RXEKE, MC.HEEEE, MV.WMREN ERAM), CA FRIEE, SL.EKTE

Fig. 2 Effects of dietary FBSM on intestinal morphology of sea cucumber A. japonicus juveniles

VH. the height of villus, MC. the thickness of muscularis, MV. microvillus (entrcytes), CA. centrallacteal, SL. submucous layer

() TG R TE B R, (H R B i R, R
Y= Bl Z Ml pi il S A K, (H st
PEo FEfa2E . Waeshyy K2 Eirse s, 1A
BB 4e A R B s A KR RERY,
FNF U B T oK i R 1~15 mg/kg™™ ", T B
XX Az R B K o 72~89 me/kgt!, g
Oy BT X k1 B 7 oK i M 81.68~85.74 mg/kg”,
B R e A A BB B E 5 40 mg/kg!™®,
ARSI H 5 3 S50 4 A BB T oK 1 R 45 me/kg,
i @ F a2k n R ES S, X REL T shi b
Bz MR, HERZENESHYRHEE
PER G, KB e ik, imidE ., A
N S RERNE, 24— 4t E B
KPR, SR M. ALK, b
F AL A B AR, SER 2 3
FORA PR, X TS 8 i 4E 4 Z B |
AT A X, A, RS RNAR%E
56 MW K i R G, KE RGNS &G
TES SR W S a2 Rl 2 R Y, A
WP X6 % 0 T ) R BRI FH RECR AR, i e S
LA X 1 2 B A BT SR R4 o

32 HERBI RIS R

Ui KBRS MR N E F BT R AU
M RN, TS SURE RN Rk
B, s oo A R 0 AR A 3R B RE I 4 41
RLE A . AR RSO A, filZk
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BEPORLEE (& i e TR, MR S R T
FAE, RULEER BN T 7RISR N E H i
JE Wi R DL . Do ML H % i 0 3 R T H A
4, WRESHEAE RBMVERBEIEA L, iR
Bed brid vy, SR TN, KRR T EA
BACH M, b TR B B UIAR ;T
DIUHEN & 5D24 LW FE XS, g%
RITUGHT, DR SRNE& 4R R BA K. fEH
e L E B ERIBE TR, AR R O R A 4
A R BT U SEHLAR G W DA, X AT AL 2
AR B MR BEHLIRSE AR AHA G, HEH R
TSR AR, 80 G R M A A -
R, AkTIRE 1N IR W R AR O (A0S 5
HEBH 1) 8 R 75 SR AT LA AR BOR 22 57, 1)
BRI ORI 107 69 i ARG, R AL
Hi 5 B T i T RE S T R4 R Bl 1O
ZXNR WA BE 1, T i 1 HILACORLIS 1
AR

3.3 #HHERBMMRSHIEREEREEMLR

A0

B -6- W TR I S G 2 5 W B ik AR
i i A FENADPHI) & B AE R M O R & 5 FLIR
Jid S 2 O T A FORE S A AR, iR FLIR AR
JICN B R FINADH ;- 57 A5 T i 2 g 1 5 A7
R A o R, & TCATE 1 Bl 53X
37l 2 55 0l K RE AR A SR RS, B
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A R 4R R B R A G IN, H 4E-6- DR TR
Jid ST SR TR M R I R R S T R R
R roy o B, i LR M U Y L BT
e, RUVEDEL 44 R B & B B B T
7RISR N BB A IR A4S . —ORIRIEER . BEBE
fift e W S A A AR W A RE R, AT R W 2R
Jt . W BB = R IEE SR A AR . 2 R
A KB BB Z I, A 2 BT R S A i
AE; HYEAE R B A g AR Em, WaEA
Jot BN 5 T RE B DR SEAL L RE TR SR B DR
ks AR YA KB BEIE N, A REYE
FrbUARE BB IR . B = REE R YA IE
AR o £ TR e AR T T L £ T i T A
N BT A, SRR TS ) S B
TP P A A R B I, (2 8 R 5
AE Ty Se i e T B o EL DAAS S 06 00 4 ) 7 A
s TCATEPABEEHEM , ] B2 b T4k 42 KB
TRWTARB- AL DI RE A LE i), AT ARG 1 J0ig 10y PR
FIRHIRETT

A% TN A R A T S R A R U Y
DANEEIMEA, T B O 5 - W TR Lk 1 1
(PLP)U, AL rh, Bl 4k 28 R B B A9
0, 5 0 2 R W A T B S Rl R A B Tl
(36 PR3 238 BT, TRl A9 B AR 1Y X RS
PLLFEH AR A E, R4
A 3R B RE S 35 11 o 0 0 2 Tk P9 R 9 A3l
(HLRE 3 48 A2 2K B 75 2 B TH g, 2 B 2 Al 1
B—E RN T, X0l fE5 4E2E KB 4w
[EXCPSaS

—E AR A BN 2R 4 NO, NOJEE
LRV EDE T, R OMMAE Y e, 5
PEVH T2 T7 1A A oy BB I A Y AR T
ASEerf, BB R R YA KB B, —
ARSI EA T —ERER LT, XA fE
SRR AR WA K A R B =AY
I, MR TR S o R SRR AT, R T
Z IR ERR™ . H Y4k A: R B T — KU
i, — ARG RS TR AL, XA b
MR WLARGE , LB R IR AT

3.4 HHEZBIRISIHLEENN

AW GG, A R B AT LUE o 2 3 1 A
mENARKRE, WOREAHN BT, M
111 45 5 T A U RE 1 RIS A B L TR

TRl oy W25 B, H R 2 A T s 8 26 2
PIREARANALIN o Bl T RL TR 4E2E R BB I, 47
i 2 i 18 Z6 52 A0 48 A i B 0%, T R R
B, UYL KB T 7RIS iE 6 &
B, dERE T M E 5 50 R M R D) RE Y OE R P
— I, Wi R E R AT DU I A B R
W, RS Ss S—Jrim, il
ZEfte 1B, AR HE T LR SR T R
FHAETT, @ THUAXHE =Y BT oK,
TIHALEE S S . AEEH, D3I
. B G R UE R S MR A TR K Y 4
W, S IEHN SRS, R 2
XL H 4 A2 2 B 7 oK it s 77935 mg/kg, D4
DS A 16 Y 245 45 44 5 52 7 fE AR 3 EE 1 15 0 =
IEH I 5B AL, R W45 0 2 X ) )
ik KB TR B 4 17.47~33.71 mg/kg, SR
55 1A 43 B A5 25 8 BN AT & o
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Dietary vitamin B4 requirement of juvenile sea cucumber
(Apostichopus japonicus)

LI Baoshan, WANG Jiying", WANG Chenggiang, HAO Tiantian ,
WANG Shixin, HUANG Bingshan
(Shandong Provincial Key Laboratory of Restoration for Marine Ecology, Shandong Marine

Resourse and Environment Research Institute,Yantai 264006, China)

Abstract: The present trial was conducted to investigate the dietary vitamin B, requirement of sea cucumber
Apostichopus japonicas Selenka juveniles. The experimental diets were formulated with graded levels of vitamin
Bg (1.23,5.29, 9.35, 17.47, 33.71, 66.17 mg/kg), and named D1, D2, D3, D4, D5 and D6 groups. Each diet was
randomly assigned with triplicate sea cucumber juveniles with initial body weight (12.2340.11) g for 12 weeks.
The results showed that weight gain rate and specific growth rate presented increasing first and then decreasing
afterwards, and got maximum in D5 group. Crude protein of body wall was increased first with dietary vitamin By
and then decreased, and crude protein of D6 group was significantly lower than other groups; Crude lipid of D1
group was significantly lower than other groups. All of activities of glucose 6-phosphatede hydrogenase, isocitrate
dehydrogenase, acetyl coA carboxylase, and nitric oxide synthesis were increased first and then decreased
afterwards, activity of D6 group was significantly lower than other groups. With the increasing of dietary vitamin
Bg, both protease and amylase were increased, and cellulase was decreased with dietary vitamin Bg, while the
height of villus, MC and the thickness of muscularis were increased significantly. With the weight gain rate as the
evaluation indictor, regression analysis showed that the optimum dietary vitamin By requirement for sea cucumber

juveniles was 45 mg/kg.
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