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) |1oxim| 2 s | 4 5 8 T 8 9
I e T T e e
B AR R | MR (B | MR |R S R|E | W EIR| M

e

ZWEE AR 1.86|0.37(1.660.37(1.66(0.87|1.68/0.57(1.66|0.37|1 .86]0. 37(1.66[0. 8 1.680.371.6ﬂ0.37
fgRF & E Nk o o sl WMo o o6 {H.olso5.5 Lopolest.olo
REFARG AR 1.66(0.37|2.16(0.37]2.66[0.87|1.66{0.67[1.66]1.57(2. 16/0.87]2. 16|1.37|2. 66)0.87|2.66|1.57
TWHhiRE 5 BB b 4.49 B.84 3.19 1.00 1.21 2.48 1.58 3.06 1.94

H#: ThBS TR sBR S AN ES R

K7 RREFARFPEAFERUBREFEFERTLHIFE HE GeM
B2 AT BRI EENAENEE R, ARENERERFENERKES RN
&, SRTUBFRRIF 20 B, ARFSE 15 AMFE— K, HEFREARRE, AREXR
MEFFRER 8%, BRMBAK. RBERESHNICENIFFESE, MEKEBE, I3t0 5
HHEZARANZSIFAERMRIEE. AR 60 K.

(2) gAvER, 1000, A 1000 EWIFRE& SRR I W BT R S .



http://www.cqvip.com

15

ERES: PEAFTELR. FRBENERERR

£ OO0 http://www.cqvip.com|

ZRE TR

AR IFR AR T EB AW A ARRA BN EERNER R T £ 2.
MNE 2 MITESNEYE, FARHNIIFREXRFBRERNZRBE (P<0.05, AE1,
% 2 T, WAnRR, WRREL IR B R H, KR i B, DRREETRERR, Md
B ERSFERAENEAR.

T2 FEEMREARNMIFNEESHFEREER
Table 2 Percentage weight gain and survival rate of P. orientalis

OUT O E B R HIEHERBRHER

a & R E | enmsm EORE | EoBEX | EBNR aEni EFIESR

(%/B) (F/R} (3) (%) (&) (R (%)
MY 2.41 5.50 B.48 144.8 120 85 70.8
2 2,89 B.77 5.38 141.4 120 g2 68.8
] 2.86 5.57 8.21 186.0 120 80 88.7
4 2.40 7.14 4.74 197.5 120 108 0.0
6 2.88 6.25 8.87 162.8 120 03 77.5
a 2.40 7.684 5.24 218.8 120 118 09,2
7 2.38 6,75 4.89 185.0 120 106 87.5
B 2,41 7.18 4.77 197.9 120 110 0.7
9 2.37 7.10 4.73 199.8 120 112 5.8

B 2.

RIER ()
3

L130

(—) R+ EmRES TSR aESE
AEP A ERBAK T TEMRERSTEXNTFNERNFERNX R T EHL

A TERERE SR 40,87 =
o TRk S| Ah1.37>
TR SR A0.37%

H1 HEmFEEHKRSERT,EhMS

GU=BSE1E:-§--€ 3: bk

Fig. 1 HRelatlonship between linclexs
scid and percentage weight gain of
P, orientaeliz under different linolenie

aaid levels in the diet

P TEER (%)
3383

o
o

. ‘ﬂmﬁgghu.nu
! o TR & WAl .37 %
:5 o EkER: T B #0.37%

.66 7.16 _ 2.66

T s SR )

B2 SEhAEYRREERT, T hEE

SN R EERG R

Fig. 2 Belationship between linolein
acid and survival rate of P. orientalis
under different linolenic arid levels

in the djet


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

4 * O OF Ot 178

W 1L E 2 A, SR ERMRAKERRE, TR E IR E RN RN
M A5, JE SR BB EAMAS RN ERZERRKEN S . f£0.37%, 0.877%,
1.37BEATHRRAFR, MNP EHARSRE 0.37%F 1.37%HRE N, LLEKR
KN 0,87 760 TE MR R %] AR A0 B RAIUEN REMEE. WMHATUTEMMRER A n
2. 16 BB EAEEEZREE. LR, ANTERRIRY 0.87%0, LHMBRAE
HE®M 2.16%.

ANFAETHRKFEF, EXARSBESPEHNTHERENFRERNRFRTHS. *
A 4.
i ATHEERY2.16% ) a iR ST A2 06 .
220 o FiEy SWH2L.66% o0 H o LY 5 W 266 %)
- o s SR 41665 5 ' DK SR A 0%
gtzm £ 9 2 Loo : > -
5 ¢ B g ’
Eé, : = 20 : a5
260 : a5 :
1 T : >
- ] . =70 2. H
L140 2 1 E i
3 ' H
i H 60 !
| ) L 2 1 'l «
0.37 .87 l.37 0,27 0.87 1.37
TRRETER (%) P S
EF3 RAHhTREHREET, THRS H4 ANPARERERIET, T
rhE i EEER R B S P E RIS ERI X R
Fig. 2 Relationship between linolenic Fig. 4 Relationship betwesn lino-
ecid and percentage weight gain of P. lenie acid and survival rate of P.
erientalis under different linoleic aeid orientalis under different linoleie r
levels 1n diet acid levels in the diet

IWE 3 A TN, B EMRAKERE, ERER S ES T EERNES RN
WAE, THERESHERNEESIUREIT MR I B S 2. 7£1.66%, 2.16%,
2. 66 % =ATHREEAPS, PEHRERY 1.66%3 2.66ZRITEE N, BLEMRE
B 2. 160 WRRER AT 3 4F B B R AT ORI, WA D MR I B9 0.37% -
HEREERMESEER. SEHANTEHRESEN 2.16%08, VFRNBRESEN
0.87%,

MU B EYN, RGN TEREERAMEEEIFENEIMR, ERROBER
R, TR 2.16%, VRN 0.87%. R - HER B IFNER, FEETHHE
BEPAR, THRRYEEATERR., X—4A5 Kanazawa, A. FAUTOFAB A A
RN I TR, ERE MR R R R B SR —

(=) AR e s R R

47106k o TE M1 AR 5 OF AR Bt Lk B TR o L RS AR E A E T R X AR T H e
B 5T, ERRAMERRILEY 2.48 (WAKNo. OHBER FERER, WX



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

15 THizEs . PR TR CHRRNERT ER 5
AR EHRAYEEREESH 2,16 :
7 0.87%, RS0 AV B H K% 10 2 : 7
W—H. TR 2.48 R E X IR grmo t H ‘ 5 ____d___giﬂ’;fgg
FR LR, REORE LA, T Bl I N
BE (1987) 7543 ST 2514 & B AR BE BT RR %hgo @Z”" : :
W B RE B, KRN R A 2o |
FWREMRORELREN 2.2, S8R0 B F70 » ji -
b ErEAEY T EMER, ERRRERE I i {"dsg PR
b AE G Aot o2 S okt TE R AR L D

£ HBILVE & Wiy H iR B AR B 6tk I R AR B LS P

S R B M ER B A R R R, —TF EAFEEENFERNER
EHEMMAUYEREARE, B—FE— Fig. 5 Relationship between the ratwo

of Hnoleic acid and linolenie acid in the
HEEARE, (WHPEWEIRAESHT diet and the percentage weight gain and

B, EXHERT, ERGEIERETER the survival rate of P. orientalis

[ 4R T B4R 1 v o O O S R 7R 3 R, T e R B R R A MR AR R I S A
BRRSEF. TREPEMFORERNEERERNZENR, FRRSEA LAY
WEH Y,

B 5}

A o A 3 A 4 e b T TR, JE R R I £ A BTN £ ERAE 43 9T, AT LR
HIF = .

1. EFRRBREHT, PEMIFNEMRMERROE EFEH 2 M0 2.16%0
0.87%, —HWRELEN 2. 48, TFERMGEERTIENR. ,

2. ERBEW M E & EHERHEYE Q8 328 GB O  iF 2 e 4w R, —
BRANFEEEHRSTRREARBM_-SSETE A ERE. J TIEED EMIE
HREEERAREER FEFEREFEHR. TERRYERS R BHAN &% AR
Jii '

$ F X R

[1] EWFE=S,1001, MArREelsihR:, HES MW, Kr=$3],15(2)177—184,

(2] FefhEe,1987, d78EEFMMIRME S, HEA (&), (2),

[8] —, 1800, SFEMERTR. FHoF2K.081—334, RAUERPER(GE).

L4] eErES,1001, FhEEE QR RS ERENTSHR. KPR 15(8):236—240,

[6] #AFAF(HEEF).1001, TRETEATEEE DHA, t2h{EE.26—28, Ll REGEER).

[81 Henderson, R, J. et al., 1885, Fatty Acid Metabolism in Fish. Nutrition and Feeding in Fish,350—
364,

[71 Hove, L. et al,, 1991, Fatty Acid Composition of Start-Feeding salmon{ salmo salar )lar vae, Aguacul-
jure, 98: 305—319.

[8] KXanazawsa, A,etal., 1979, Essential Fatty Acld in the Diet of Prawn, Bullsiin of the Japansse Socie-



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

& X 7 E # 17 %

ty of Scientific Fisherios, 45(9): 1161—1158,
, 18784, Requnirements of Prawn P Japonicus for Essential Fatty Acids. Men, Fae. fish.,
Hagoshima Univ., 28: 27—88.
,1978h, Fifectg of Dietary Linoleic and Lionlenic Acids on Growth of Prawn. Ocsonol. desia, 2
41—47.
[11] YLeger, C. et 21.,1979, Bifect of Distary Faity Acids Differing by Chain Lengths end Series on the
Growth and Lipid Composition of Turbot Seophthalmus masimus L. Comp, Biochem. Physiol., B 84:
245350
{12] Oka, A, et al,, 1980, Effect of Fatty Aclds in Roilifers on Growth and Fatty Aecld Compasition of
Larval Ayu, Plecoglossas Altivetis, Bull. Jpn, Soc, Fish., 48: 1413—1418. ¢
[13] Reiser, R, ¢t ai., 1963. The Influence of Dietary Faity acids and Enviromental ‘Temperature on
the Fatty Acid Composition o Teleost Fish. J, Am. Oil Chem. Scec., 40: 507—513,
[i4] Takeachl, T. ¢t 4i., 1977 Requirement of Carp for Egsential Fatty Acids, Bull. Jon. Soc. Sci. Fish,,
43: 541 —5B51,
[16] ——, 1880. Requirement of Esl Anguilla Japonica for Easential Fatvy Acids. Ibid, 48: 545—863.

[8]

{10]

NUTRITIONAL REQUIREMENTS OF PENAEUS ORIENTALIS
FOR LINOLEIC ACID AND LINOLENIC ACID

Wang Shusen, Zhu Huijie and Wang Jianying
(Shijiashuang Instituie of Agriculture Modernigation, Acadamia Sinica, OBO021)Y +

ABSTRACT The dietary test of shrimp, P. orientalés, was designed by means
of the gradient menthod for linoleic acid and linolenic acid. The results showed
that percentage weight gain and survival rate of the shrimp were affected by both
content and ratio of linoleic acid and linolenic acid. In the presemt test the opti-
mal requirement of shrimp for linoleic acid and linolenic acid in the diet respe-
ctively was 2.16% and 0.879%, the optimal ratio of them was 2.48, and the linoleio
acid as an essential fatty acid is more effective than linoleic acid. In the shrimp
practical diet containing lots of plant protein feedstuff rich in linoleic acid, the "
optimal percentage weight gain and survival raie of shrimp can be got by adding

some level of lincleic acid and linolenic acid as there were the higher ratio and ~
lower content of 1inolsic acid and linolenie acid in the diet.

KEYWORDS Penaeus orientalis, linoleic acid, linolenic acid.
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