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PEXTEFEEFREFHTR L fER A X
P EEFAERE MRS E R

HmET EEA

(HHBRELCERTRTRE . WE 266003)
Ytk 22 l
A B & B -

A F A RE LR A X E N EF  Penaens chimnensis) E R R R EBRETOER . EHMTHER.L &E
dem HEHE 1g NEFRT RIS R Va AR IR Y 18,000 [U/100g S8 K 8cm, Sk K 7g CAF R W8
VA B RS 12,000 1U/100g 8. 7 Va RERNE T S £ 08 Rk, 58 = 08
.2 FEEFHAAEEEHEEEN RS TR cd . FH . E. &= rEANET. AE A4
€12, 000LU /100 15 %6} Y EC 36 P Blels, RF A M. B b BEIROEE 2. 45mV, d BEIREEIL 3. TV, 380 Va
EREEMET . AEENZE. HENEEN 3 Va RBERNEN A A BENATE. FEIE,
MmvadREIAE RS B/ B N - BTSN FTAERORE. TRE. FHESR
& .FHU V. HARR L, SR BTN ST RE RN E,

SR, P HAE . AT L EIE EEX A,
—e B ———

- I

HERAMMPBEEEEAESYREFRSERZSEN, SHEMAMEER.EH/T
9H A E . 4 M RRRD I 40 A R SE R B B B AR (Waterman, 1961 ; Kanazawa et al. , 19773
Jogannath, 1589; Halver, 1985 ; [E f@ % , 1987, )Fisher H (1554) EMFEKITH BT S H L
RKIFEZHHE R A GEHEE T A EFARBS S ETHEE; Fisher (195 EH#—
WHEER A REAFHEDTHE-AY M E. FEFA LRMTEKETFARREY
SHhEE Ir AR ERDE. BT, EPEMIFEE RN REEA SR, £2 1
B 1 S 1 ok SR 1 28 B TSR AR HE IR 00, 1T 3EAR 3% o B % 0 Y SE B MR . 2 F o E A oF A
HEERAPNBRE.EANERREBE. ATHAEREHAPEM RS AN PEEEA
FEEREE, AR ESTEN SRR 2N Ra S 23 TR LIIE
RO B RN A RN RS AL U BB A S SRS EYEHETE, S
IR PEIT A P EER ANEERNE, LUERSEE R A TN ESETHEMN,

AT 1992 FF 6 HW B 1994 5 4 A0,
« EFHLAEEEE WA E .M T E 3980641,
s WERF KW T,
EFMRABRFEE 7T FHEGRER. S SRS OIS R, R N Bk
KA, R —H RIS,
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OB %

S . B % AF (Penacus chinensis) ,

ER1L.OCERMEK EEYN 4o g MEROHE W A TENH, TR 2 AEHEKK . AEH Y
Bem . 7. M B LI O FAT3H.

EREAR . FEOFURE O 5 EMEES R R, SRR T, i 1 kAR A
M BRR R S kB B . BRI R R IR R L XS R P RARET TN ERE
HREELRESESEER URIERSEPASHREER A, XN ARLE 1.

®1. ZHEGRNER
(Tab. 1 The composition of the formulated fundamental diet)

L% ¥4 AR(%) MBEN -t 4408
(Name of Material) (Content) (Name of Material} (Content)
BEQ 3% .i: 02
(Casein) (Chlesteral)
GET -] 10 nEeE 1.8
(Gelatin} (Algin)
b 18 magERwY 4
{Dextrin) (Vitamin mixtire)
F 4 Ba AL ' 16
(Prawn roeal) {Mineral mixture)
=4 6 RomER™ 1
{Soybean oil} (Free amino scid mixture)

(DAREGEERCEY V8T XX R (Vitamin mixture without Va content) V0. 01g, Vel- 0gs ViD0. 1gsV: 25 Vi
0.15g: Vg 0. 67, Vs 1. 9g» Viy 2. 5g+ Ve 0. 48+ Ver 0. 04g, Veu 0. 1g, Vg 0. 01g, 3 {£ B3 (Choline chloride) 20g,
UMK (Inositol} 13, 3g. 24 #E33E 7 MR (P — Amino benzoic acid) 1. 3g. 57 8 W ¥ (Cellulose microcrystalline) 34. 42g,

BEXHE ST XX E Minersl mixture content ) ; NJHs PO, 10g, KH PO, 21. 5g, Ca(HsPO, ), = 2H;0 26. 5,
CaC0Oj5 10. 5g.KCL 2. 8g.MgS0, + TH;0 10g, AICly » 6Hy0 1. 2g, ZnSO,7TH;0 0. 511g. MnSO, 4—6H,0 0. 143g,KI
0. 058g . CuCl 0. 051g+CoClz » §H:O 0. 1765 + . 4G (Ca— lactate) 16. 5g. MM B (Fe—citrate 0. 061g

(32100 P88 5 5 m A 2 M8 5 B % (Free aming acid additional content in 100g diet),

MM (Lya) 0. 12g, FEMM Leu) 0. 03g, B (Met)0. 03¢,
MM (Arg)0. 23g, FEM (Thr)o. 32g, HEMWGly)0, 27g.

KR - ESEREART V. HENES 2MA, 35X A, 4 6,000IU,A, A 12,000IU,A, H
18,000TU, As 4 24,000IU. B A& V., FHER 3 BHAA,).

M5 AR e A R R S BN R R R AL R R 2mm MR, T 50— 60TC
H$HEE KEatPak MREXME.

AR T S (1500 PRI HEF FETER. MFAEH 1 -2 X, LB AR, S48
HERMAIHEE ZFRRAEARCILER. TR1.BART20B.87A1HE3 A4 8.4
35K, TR 2 BEHERNFOB.HEEASHEIATH. AR E. TR 1.2 {8 —PHFA. LR &S
. ERWEAERAKERY 22— 27C,. A RETE 1'CLAP .. pH (i 8. 16— 8. 31,5%:30—
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32%,,NH,-N<<0. 2mg/L ,DO6— Bml/L,
FHT 8,16 B ERB—K, FIREABS 2.5 MR RE, BRERT Ky, HFRIZH, RUF

BEHZLRYRME, ERMEREAPEDLSERXE.

MEEREANE, RATEREAE . 2REEES(1979). MM =5 (1085). Kt BB QRDFRY

BT,

ST 2 R EBEE] (1989) BT R 3%, /i Carnoy-Lebrum KW . A QBN HE R

HAM MY pin,

R 5 it

Vi MhEMFEREBEROES, KR 1 0%2. X8R 2 L%

MR 2T, PR EFNEREL A, SYBH MERLFESF FRRE
(7.5TYKT Fous) (3. 52) RS MZERBH FM R A, HBE  HEX A <A <A,
<AL FEEU A BR.-HEN A A A=AGA HR T X EH . L & V, 330
FRERKAR. A SFBEENRETEY. OEHIFEREANYERIENIFFRE
TLMERRE. (OXBRANRE. FERABTFN V. RERER. F4%E kK i-
7em /NUFLL A 2 1E1(18,000 TU/100g) #EMRECR B iT 8K BB X, FH R HRHE.

2 RNB1BERAMPRMFERSER
(Tab.2 Expetment 1, Effects of vitamin A level in the diet on growth of Shrimp)

. |
.

#H 94 (Series) A, Ag Ay A, As
#HE (cm? 397 4.02 4. 20 4.15 4,13
(Initial length)
45 (om) 4.95 4. 90 5.12 5.20 5. 00
(Finishing length}
B3 3479 24.731.1 21, 9%6. 2 24.1%3.5 25.313.0 2l.131.9
{Length rate of increase}
B 0.93 0.97 1.05 1.03 1.02
{ Initial weight)
2E(D 1.47 1. 64 1. 05 1. B0 1. 56
(Finishing weight)
WEXEY) 58.140.5 69.1+4.5 67.1+1.5 74.834.2 52.942.9
{Weight rate of increase)
HEE 3.4730.35 5. 433 1. 61 3.3240. 26 2.93+0.24 4.2431. 06
{Feed conversion rate)
FET-E (%) 32.54+2.50 35.040.00 50. 0+ 15. 0 47.5+12.5 50. 0%+ 5. 00
(Desth rate)

RO My —FATHH 40 REIF YL (In the table, lengthes and weights of Shrimps are the averages of
40 Shrimps of two perallel groups)
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;3 306 24X A MPRMFERNER

(Tab.3 Expertment 2, Effects of vitamin A level in the diet on growth of Shrimp)

£ it ¢ Series) A"l .G A3 A'g A'5
A (em) g.05 7.88 8.03 7.95 7. 88
(Initial length)
#L4& (em) 8.31 8. 44 9.50 8. 78 8. 16

(Finishing length}

e (%) 3.2+0.4 7.4+2.2  18.3+3.9 10.44+3.9 6.3+1.2
(Length rate of increase) '
WE(g> 6. 89 6. 55 7.09 6. 68 6. 27
(Initial weight)

-5 A0 7. 66 7. 84 9. 65 8.63 7.40
(Finishing weight?

R AE ) 11.2+2.3 17.94+3. 2 36.2+1.3 29, 24+9. 4 18,2426

{Weight rats of increase?

s % 8 12+2,01 6.8310. 44 3. 24+0.19 3.50+2.29 6.17+1. 35

(Feed conversion rate)

FEL-HE ) 58.5+8.5 41.5+8.5 41.5+8.5 41.548.5 50,0+0.0
(Death rate}

.2V HRE.BAEE BT -F7H 12 BIF ¥ F 314 (In the teble.lengthes and weighta of Shrimps are the averages of 12
Shrimps of two parallel groups)

MF 3 W, 08 2 X HF A SR K b
HHATAAAAGHEE N AA,
>AAAGBRITESIFHLF EHN 3. 78, ;
KT Foos- HEER B, UL Va X3 4FIHE
E$E‘J¥Nﬂﬁ%ﬁ¥.ﬁﬂ§ﬁ% A3<A1< 1 _J\\7
A5<A2<A1 ?ﬁgﬁ$u Az\Aa\A4 EEE'AS ——l_‘___

KZ A ABE. ZFEHLRE V. SRAHBRZ
Va BAR X 3 E AR EEEE .7

—10cm XHEFLEL A, S $ (12, 000TU/100g) -—J—‘*
BB RBF MK HEERRAHEANE
%,

B

A
B 1. R AAF S AR P e B i He
L1, EW 2 ERER HEUFX Va [Fig.1 The different of ERG between P. chinensis and

REEY. EEHD V. T RSB S ES A.EPEH!FHF!MQE@; ER();]of Penaeus chinensis)
S 2 F e A A AR R B A B A g B- KB MMM (The ERG of Penasus penicitiatus)
% &4 T, DEFLL 18.000IU/100g A H K EFNLL 12,000IU/100g 24 B &, D EF iR Vo
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o L | V2
140v 18OV 220V 140v  180¥ 220V 140%  1BOY 220V

White ray Blue ray Yellow ray

B2 AISHIERGAbE. dBEREE
{Fig. 2 Amplitude comparison of wave b and wave d of group Al prawn’s ERG)

a Ad

A (mV}
[ \)
f
e
=2

¢ R [
L40v  180v 220w L40v  180v 220v 140¥ B0V 220v
White ray Blue ray Yellow ray

B3 AZSHATERGHI bull.d RIRMLH &
(Fig. 3 Amplitude compsrsion of wave b and wave d of group A2 prawn'a ERG)

4_
PP o Ad o Ad o Ad
I— : )
= ———s——o="Ah b ' Ab -
E o
- o
= .
.
R | L L ] -
140v 180y 220w 140v 180v  220v 140v 80V 220v
‘White ray Blue ray Yellow ray

B 4. A3$HNFERG A b itk .d PR H &
(Fig- 4 Amplitude comparison of wave b and wave d of group A3 prawn's ERG)

I RE&T AN,

SRAEXR A R ch AT R R B (ERG) I W

W EH 2 1 8om WITMEMABGE, . LR AE 1. KEWNIFH ERG RE—
HED g, TTFEMIFH ERG & b.c.d =AM, RAFEMIFHRERES LTI, W T
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Ab

.o Ad

AlmV)

] ] | I
L40v 180V 220V 140V BOV 220v 140v  180V% 220
White ray Blue ray Yellow ray

Bf5 AIHWERGMAbE.ABEMLR
(Fig. 5 Amplitude comparison of wave b and wave d of group A4 prawn’s ERG)

o Ad p Ad

1 {mV)
B
I3

[ I 1~ ] | P 1

lagv  1BOv 220 l4ov  180v 220V 140v 180V R0V
White ray Blue ray Yellow ray

Bs ASHTERGMbE.ABEMEE
{Fig. 5 Amplitude comparison of wave b and wave d of group A5 prawn's ERG)

R H A E XA X8 (480nm ) H 3 M (580nm) {8 HY P FOB R R, X 5B ITAF
B R R M= . 1965)— K,

FEIF AR PR mE 2—6 Fim, R FBAH, SHEMEN FRBRERKT
Fon(11, 43,3187 V, XX AP R M R B K & LB T LR ) 1 A, AE=H#
T 0T PR RO £ A3 O G, B b S RS 2. 45mV .4 SR IRKEGE 3. TmV, HLRE
KRB AN ETRE MRESAEFREASNMT , LY B ARB X — kil . X
R HE A, G Vi A B ERNEN, R ERERE. MEDEER. VAIERE
EReIRMERENFEYRE,

MW A M PETIFM YRR LHRWER

HICEe 2 FEXT AR R AT AL A W CLERK D, EM AL 0. Sem) X h—
U R AR, ARSUUTR A PA] EER, MRA ERRE N A, AR
. EER V.S RSFERAT 12,0001U/100g, 32 RAF 845 TR B EH SRR R
B, RS ZE VB IR A KB, RERR, AHEERA.ZERE  HEM
BE RETEEDHAERES  X-BELRHEE. S0 A AF HFREXT N, ¥ 2
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ALRAREL RATZROAREHERREZ V., 9 FEAR. HR,V, T ERNBE
AR PERZE . V, MEFEMTFRREEEAEE AR SRS TRERR—
L. EMAF—FEIRAERTER V. BmEFE T HIFER, Va OFENIFE R
MEREFRLIEHN.BZ V., UL EMFRERTHEXTRR, & V. R/ ™
ERRA . IAFHIEIRAR T DI BOG B E V. TT = M2 TR W 23R . Bk, By oF
KRR BRI 25 Sh R R AR Vi MBS IFER Fe) X-BEXIIFHHERE T F S E
SRR A B 5 R AP BR AR EAR ZE R AF A HE R A AT B 8 7200 . (E Y B P IR S 8 IR 1k
RO BRARETMERT. ERA V. MROFSFER, ERIFE RO HHERZ V.
KEARME/ENERER HEFHRTFENAB-FHRTE—EFHE.
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b X M T (Abstract)

INYESTIGATION ON NUTRITION OF YITAMIN A FOR SHRIMP PENAEUS
CHINENSIS ;1. EFFECTS OF VITAMIN A ON SHRIMP'S *
GROWTH AND VISUAL ORGAN
CHEN S1Qmc* L1 AirlE

{Drpartment of Food Engineermg,Ocean University of Qingdao:Qingdao 266003}

This paper presents the result of the effect of vitamin A on Shrimp's growth and visual

organ as follows,

« This experiment is one part of the gid item of the Fund of National Nature Science. The Serial Number is 3880641.
sa At present, CHEN S5i-Qing is working in Yellow Sea Fisheries Research Institute (CAFS).
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{1)The optimal additional content of VA in diet for the shrimp with 4cm length and 1g
weight was 18, 000 IU/100g. while the optimal additional content of VA for the shrimp
with Bcm length and 7g weight was 12,000 IU/100g. The additional content of V, for small
shrimp was more than that of the bigger one. In these conditions,the increase of shrimp’s
length and weight is highest and the feed conversion rate is lowest.

{2)There were three waves in the electroretingram(ERG) of Penaeus chinensis in dark
adaptation, they were wave b, wave ¢ and wave d. When shrimps’ compound eyes were
stimulated by white,blue and yellow rays.we found that only the RRG's potential of shrimp
in group A3(12,000 TU/100g)reached the highest value,it meant that the amplitude value
of wave b reached 2. 45 mVand the amplitude value of wave d reached 3. 7TmV. All these
showed that when shrimps were fed with the optimal additional content of VA diet the
visual reaction of these shrimp’s eyes were sensitive and the visual function were normal.

(3) The tissue of shrimp’s compound eyes with optimal additional content of VA in
group A3 was integrity without malformation, but in those group that the content of VA
were gver or lack, the shrimp’s ocelii, retina, pith and X — organ had been damaged in
varying degrees,such as deformity.unintegrity and wither in some tissues. All these showed
that the shrimp fed with unfit content of V4 could cause pathological changes of its tissue
and the hinder of its development.

Eey words: Penaeus chinensts, Visual organ,Nutrition, Vitamin A (V).

B B K BA

B R I(Plate ID

1. A3 #H % ¥F 3 IR Wt 471 8 40 A (Cross section of the Shrimp's compound eye of A3 group) (40X (1) A Cornea)(2) ,
5% 4 M ( Crystalline cone cell) (3): i {f (Crysealline (47 ; #h ¥ #% (Rhabdome) 2. A1 #H 3 ¥F 2 B2 8t &) B0 4 A (Cross
section of the shrimp’'s compound eye of Al group) (40xt) (17 ; £ i (Cornes) (2) . 3 8 4 B ( Crysualline sone cell}(3) ; &
{£ (Cryscalline} (4 ) ; fa #8#% (Rhabdome) 3. A3 2H % ¥F X B 80 U1 T Y] A (Vertical section of the shamp's compound eye of
A3 group¥(40xl) (6} BLER (Ocelli? (7). R M ME(Retina) (8) : B4k (Pith body) (9. X-BH-(X-crgan). 4. A1 W IFXEE
& Y] E 1] A (Vertical section of the shrimp's compound eve of Al group) (40xI) (5, fif i (Cornea) (6 . B IR (Ocelli}(7)
P IK (Retina) (B M4k (Pith body) (53 . X-IB'K (X-organ)


http://www.cqvip.com

