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Tab. 1 The fundamentsl compositien of formulated diets fed Penccus chinensis

=k =B% 5 B’ k=2 & B
BEES 39 ]2} [+ o.2
212} B 10 OB B 1.8
) -] 1B HERE e o 4.0
L 4 ReTmE 16.0
=) i & # e R 1.0 .

1) EHRBEARERPE(REHEER D) #EF A0.1g; E,1.0g; Ky 0.1g; C, 25g; By, 0.15: B,
0.67g3 Byy1.0g; Bya2.5g; By,0.4g5 By,0.04g; B :0.1g; B ,0.01y; BALEE, 20g; Y1EH, 15.3g; AEEE
B, 1.3, LIGHERE 3433 HR&KES,

2) SEERATHNSTSE: NaH,PO,, 10g; KHPO,, 21.5g: Ca(H,PO,), - 2H,Q, 26.5g; CaCO,,
10.5g; KCI, 2.8g; MgSO, - 7TH,0, l0g; ALCL, - 65,0, 1.2g7 ZaS0, - TH,O, 0.511lg; MnS0O, - 4—6H,0,
0.143g; KI, 0.058g; CuCl, 0.051g; CeCl, - §H O, 0.176g; FAE{S,16.5g; £ @ESEE.0.061g.

3) BAOmABE 100 EMFbE: MEs,0.12g; TEE. 0.03r; EHE, 0.03g; BEE, 0.21g; FIE,
0.32g; HEEE,0-27g,

* AFARHERSTETE, 3890641 S, BRI, 5, WET 1966 55 A, B, DEREK=HEFT
ﬁﬂ

WA 19924212 A16 B EE R 199356 A12 H.
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Tab. 2 Dier with different levels of VI fed Pensews chinensis (The experimental
groups of Vitamin D}
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SEEEENSS VD & (IU) 0 6 000 12 000 18 000 24 000

14 RFE ERH & FZOSEAERBE, 2HERES, BHELEEK 42mm
RYBIRL, T 50—60°C 7 , HZEH R, RBENE, HiFEER 1—24, 3EBENTEET
e HEEMAF 6 B, H 1990 ££7—9 A, 3T 30d F135d Rtk B LS HAME A
| 22—27°C,pH 7£ 8.16—8.34, 3 E7F 30—32,NH,-N /\F 0.2mg/L,DO #F£ 6—8ml/
L,

& HERP IR, 08:00,16:00 FH0R 1 ¢, B3R 2.5h BRYEE, BRER T K
5 E.ELERERAERETHAER 2505 TR, ENAREE, MalEgd
REREHBABRERE, -

EORBARBEOME, RAMES, Bl CnO, %R, RENERSTRR
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BER(%); O HEEFELBRER(S). B, BHONE, S URE EDTA-—#igs s

(GB 6438-86) FOHMLLEIE (GB 6437-86), HEAM (C.) MiTE%0:
W
Ca— .

W, — Wot+ Wa

A, W GRIFE R R W HtEAR T RAEFE; W, Xt SRR E; W, Wi a
FBHRFEIFE,

2 BR5iit
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PHRR.FEIHK e EEEEEDSRWHE(BTE 3 207, NI 3884 R0 2 6 RIS,
{5 4 HAE S PRI KR BIAMEEE 2 MESH Ak TR, &% MIFINSEEE
DuJfst R, MM RN ™ BRER, BRER, HETRNRERDESE R
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FM#EE DM MAEKBES. HESWHREN. 2 ANBRE. B ITE 34
MMEREEBHERTE (P < 0.05), EHABNE 2 BXERK, LREEIAHF
4 RE S EENARRE. SREEEREA, ERAETE, BHEARRE, KT
KT, 4R DE EEERR AW EM RIERERE 4 AR, REaM T
F 0, A A IR IE R 2 BRI A Y B AR D RRE B RO, R AR S,
A Sk B MR AY 2 BUE G AP DU IR 5E 2 Bl

#3 UTEHSRNMBER D ERSENFRABRER"

Tab. 3 Experimental resules of sheimp (P. ehinensis) fed with different levels of
Vitamin D in diets

oAl 1 2 3 4 5
i 7.76 7.66 7.56 7.99 7.74
KE(em) | £ .33 B.74 B.55 B.53 8.30
b 0.57 1.08 0.6 0.54 0.56
T B 4] 7.3 14.1 B.B 6.8 7.2
oE 6.42 6.50 6.34 6.95 6.47
HECg) | %E 7.40 8,04 7.82 7.50 7.35
WE 0.98 1.54 1.48 0.95 0.88
WEAE() 15.3 23.7 23.3 13.7 13.6
BmE () 178.0 1780 178.0 178.0 178.0
iER () 102.9¢360.2)* | 126.3(410.6} 112.2(325.6) 120.00420.2) 128.6¢385.1)
33 SC) 75.1 51.7 65.8 58.0 49.4
Fig e 6.39 2.480 3.70 5.09 4.69
RE (%) 58.5 58.5 58.5 50 58.5

1} ZEAEREAFHE G K- FENFAFSRFHESELTEE.

) EEANENREDEE,
22 HEXDHMPEMNTEARMCREKROERER BURAMERKE Do <
Dy << Dy < Dp; < Doy LUSE 2 HER, HIGHIEREE D S 20, H i LBt
BRARBMEERDNANHARE. F2HEE 4 AXRAA, B 5 AN HALEFEM
. XEERFRAMSER B, HBELE 2AMS%4ERDE (60IU/g) BHFTH
HEHTHERROECERR. ERPRZHERDRELERDARIRE, MRRTAE
HEGROELRK,. BTER%EAF DA EERD FAEARE, MR raEE
R, B T EN AT
23 HAEE DAMPEIIMT KD RS SIS EEEE R AESEREE 1,
KAEMERARZEERDANRE ENEEEZEDMN/IASS. HhUEIASER
B TEAT R, DL Z S A D 2, A S R B FRIE K E B R4y TEEF & F0
4T pYFh i DU AR 20 A I AT SR O i AR R DS IR AV INTI 8, Wi B A= K
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Tab. 4 Effects of different levels of Vitamin D for contents of moisture, ash,
calcium and phosphorus in the body of shrimp (P. chinensis) (%)
* L * ar = #*
H bl

¥R ¥R ¥R YFEy HF5E L LI 4R
1 59.6 78.0 8.92 1.41 2.546 0.076 0.762 0.176
2 64.7 76.8 9.15 1.68 2.802 0.110 0.874 0.176
3 69.8 76.7 9.30 1.46 2.758 D.092 0.836 0.244
4 66.9 76.3 9.39 1.50 2.690 0.064 0.984 0.170
5 66.3 76.7 9.47 1.42 2.512 0.066 D.B64 0.162

DA R F PR BT A th TR IO ZE AR DL 2 AR S S B0, S B2 0 A
FOF MBS MK S & BTN, T NS, A8 4 X DA ENN, FaEERE
BOBUR , T3t B R SRR

RIS 8 K D, RIS AR A RIST By, B4R & B B R LB A £ D&
IR FE S S BLUE 2 0B, I BT 601U /g, i) B T3 8 4 41 & B i
BLEUOUE 24« ARA RSN, bATHRT O RERE, N aEE)
3 2 0B BN R AL 3 A0ET, BEEDAT 1200U/g 155
R 5L SR A R A RIS 6o L LB RS BT, IR I & DI &7
B, R OUR G B SERTRS A0 MO RIFLEL, [ 17 2 11 SR e

PREA NS, WRSTISEIE , AR AL S ; 57 th i & R AT Y 2030
8 AT 72 AT B (VR AT Y PR 45 5. S RAFSS AT B B R , 464 2 D Al (it
SSEENR 5 AT R DU B i B TAT Fei A R AT SEATHI o 4 e 1 B0 BT
B S5 R ik D SERIB L, S22 3 C LA, BT 4 D R S BT T — B
Ho WENA TR ZHBIRE AR, B IS ARSI R R4y, FEENLA T oy
£, UKL WE RS, MMET B iE . RET AR, He Haiq &
(1992) LT 52 FLOA AT A0S HE L RV ES S T 11, 42 %€ D APETAUZE K MG A Tt
S J ARIK R R T RIS 6 E B0 4 46 D 22 FTLL R 08 0 e 26 , S5 704 2200
BB chy R B AT R T (A
24 BEXDAREMIFMMR DN BMSE  WE T R T s S, e
W S, GRTRAR DE WA R EN TR, (B30 A2 DS s
Pt A5 IR S 3 S R A DS B 4 P 5 4, i B
Bk,
3 i%iF
31 EEMFRRTR, 4455 DR PEW 4 K RS i B R R, SR
B 601U g e JTBRS B PL BN bR AP 4
32 B DAREE SRR, ARSI 885 5 W i .
33 SR DIEIAKS IR SR 2RI B i &, 372 K 5 Bt A 4 D>
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s TEEROIRERE D EIFREEAR (1) PHERER
Tab. 5 Effects of different levels of vitemin D for exuvial cycle of
shrimp (P. chinensis)

vy H1EH—38 A4 H 8 AsE—9 A7H
(35d) (30d)
A w5 'O¥,
Ed | ETA £q 30| RBTH
1 1 14 13 14 13.00
2 14 12 14 13 13.25
3 13 12 12 12 12.25
4 14 12 13 13 13.00
5 12 14 12 12 12.50

BroWimfsEin, MRPRSSEUSRER D60IU/g AU 2 H)EE. S
FREF 2HNES, IR TR MRS SERELS 2 8055, S#ELI1201U/g
(H3AABEE, EEMNELERDENTHERBEIRES hBR I, T RESHE L.
FENHESFENNEFAHETeEERAToREFE KWEEER,

3.4 ZE4FE DS RBHERA K,

2 F X m
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STUDIES ON THE NUTRITIONAL REQUIREMENT
OF VITAMIN D FOR SHRIMP

Chen Siqingt¥, Li Aijie
(Fitkerrer Deparsmert, Qecéan Durcersity of Qingdao, Qingdas 266003

ABSTRACT

To study the proper addition and the nutritional function of ¥D, different con.
<entrations of VD(0—2401U/g) were used to feed P. chimensis in this experiment.
The test shrimps were 3cm length and 7g weight in average and were cultured for
35 days.

1t was found cthat by addition of 6 000[U of VD per 100g to diets, the rates of
increase of shrimp length and weight were the largest, the digestion of protein was
the best, and the feed coefficient was the lowest. It was also found that VD had no
obvious effect on the survival rate of shrimps.

The experiment showed that different levels of VD affected the amount of some
mineral absorbed and deposited by the shrimp. Higher ¥D concentration helped abs-
orption of phosphorus, lower concentration helped absorption of calcium, so proper
¥D content in the diets can help the shrimps tor absorb calcium and phosphorus and
promote hardéening of shrimp shells.

Key words Penaeus chinensis Vitamin D Nutritient requirement

t Mow working at Yellow Sea Fisheries Resecarch Instiruee {CAFS), (ingdao, 266003.
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