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Table 1 EFA " composition of experimental oils (547

EFA iy i I B X FH L= i ?EE?E ﬁ!ﬁ;?ﬂl_ ﬁiﬂ.'&:_
Sesame oil Linseed oil Rapeseed ail | Soybean oil Peanur oil Anchovy oil | Mackerel oi]
18 2n—46 39. 9 16. 8 15. 3 54,3 34,3 2.1 3.0
181 An—3 0.4 5G. 6 7.5 5.2 1.5 o1
20 Sa—3| \ 0.3 52
22'6n—3i ‘ 13.9 12, 4

+ EFA £ FEEHMESE 5 (Evsential fatty acids?

*F 2 FEREAE MR D
Table 2  Composition of the basal diet{ %)

BEEE Canein ‘ 42. 50 A& XLHE Mineral mixture 14. BS
M H Dextrin ‘ 20, G0 WAL PR Viamin mixture 4.
8 B Gelatin | 14. 45 B EEBM" Free amino acid mixture o7
JHE # Choleaterol | 0, 20 - Y Chitin 1. 25
MW E  Algin 2. 00 '!

3

8l & LHLikfA ¥ (Component of minetal mixturel (%),

NaHPOy 16, KH PO, 21, 5.CalHPOL ), » 2H20 26.5,CaCo, 10. 5, FLBEES (Ca-lacrate) 16, 5. MgS0, - 7TH.O 10,
AICL; = 6H:O 1. 2,ZnS0, » THaU 0. 511, # 8 (Fe-citrate) €. 061, M5S0, » (4-62H,0 0. 143, KI 0. G538, CuCl
€ 051, CaCl; «» 6H.0 0,176, KC1 2.9,

LI & 4 B R (Component of viramin mixtare1% 7,

Val 1.Vol 61, VEL 0. V0.1, Ve25. Va0, 4. V0. 67. Vo 0. Vs 2. 5. Vpe0. &, Ve, 0. 04, Vi 0. 1, Vi 20. 01. K
1L XL 8 Choline chloride»20. LAY (Inositol 113, 3, %1 45 25 % B B (P — aminobenzoic acid)1. 3, #F 4 X ¥ ( Cellulose nu-

crodrystalline )34, 07,
O HEEE R B (Component of free amino acid mixtured{ %)
PE A Ly )17 0, F R M (Met)d, 2. M E AR (Arg )23, BB (Thr)2?  FEE M (Leu)s. 7, HEBIGII25. 2,

M FEREH 20 50— 31 22:60— 3. P ETRESS EHMHFF 20 : 5n—3 {22
6n—3FR—PEELIE, B—RKREH20:5n—-3 522 6n— 3 HE{RIFFE 0.58: 1 &
He FEZTRLGOHEFTEIT . ZHEZKFENA. BH T, KO TMBEKFEY)
79:1.4.2.2. 3. 0; THREBE K F (%) 2H:0.5.0.9.1.3: 20: 5n—3 5 22 : 61— 3 KF(Y)
J9:0.23-+-0.40.0. 46+0. 80.0.69—1. 20, BB MEHME 185 2n— 6.18 : 3n—3.20
t5n—3.22 Gn—3AAFTE KM R A NMB LI, X 2. E3 WL USRI LM
BLF S0~60CHES AL L0GU T HUERES. HIEBENBLENNBES®R. L
# 4.

1.4 ERFZE A HFSE 3] S . F KR M 5% 2d L PRI A REIE B L R GE (UL A0 IR, M B ik
K-HEEFETRET 18 MRAP . FA/KIT 30 B R BIFHEL 6% . 5K 08h.15h &
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Dier Sesame il ‘! Linweed ml Ruapeseed wil i Raybean ol Peanur o1l Anchovy o1l Alackerel oil
‘ |
1 3.4 ; 4.0 : 20,10 39.D 374
2 2.7 ‘ T.8@ 500 ’ 5.0 12.0 | 13. 2
3 6.3 | 200 , 15.0 20.0 | %8
4 2.0 ‘ 2.9 ' 40.0 28,0 22,5
5 | 4.0 | 10,1 0.0 35. 0 AT. 4
§ ‘} T 14. 1 30.0 70.0 . 12.0 13.2
; 5.0 i 1.0 50,0 i Boa ; 12,0 13,2
8 o 1 5.1 50. 0 J 1.9 29.0 22,6
g EN ;r 13.3 | 40.0 || 30,0 a7.4
1
4 HENYPLMEDETHES EESRCHEE.FEY
Table 4 Analysed EFA, crude protein and crude fat composition of
the test diets( 4 of dry matter)
2 F 201 Gn—3 H E B #7 0 B
Diet 182 n—8 182 3n=3 i +22¢t gn—3 Crude protein Crude fat
|
1 1.35 : 0. 36 I‘ 0. 6341, 08 43.22 | 10.12
2 1.45 0.E9 . 204D0. 36 43,75 9, 08
3 1. 35 Y] l 0. 5340. 88 43.63 9,79
4 a2z . 56 ; 0. 3940. 72 43. 45 9. 65
5 .07 0. 78 0.58—1.31 | 42.52 11.55
5 1.8 1.0 r 0.20+0.37 43.39 4. 74
T 2. 63 0, 16 0. 224D0. 34 43. 71 9.11
8 2,06 0. d4 , 0. 53+ 0. 63 42,53 11.53
9 2,49 1. 14 \ 0. 67+1.07 42,26 f 12.07
I
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Table 5 Results of feeding experiment

FHEWE|FHEEH FHAE FHAL by £:3- 3

Fear 4% oF MEx FHER

@ 5 (g} (cm) " g) (em? o (00 (%3 ()

e Al B | C Mean Aean . Mean Mean .«:n Length ‘_
Series ) o Initial Final Weight Survival

inirial inital ! {inal final ) gain
number . number | gain rate rate
weight length | weight length rate
I ?
!
1 1 i 1 3 B. 27 7. 54 60 6. 82 85.21 19 577 3. 89 31. 67
I

2 1 2 1 6. 14 7. 60 4] 8. 73 9. 35 33 35,87 | 23.03 55

3 1 3 2z 5. 54 V.45 60 3. 44 | B. 89 27 52. 16 | 15. 33 45

L) 2 1 2 5. 65 7,38 60 7. 40 | 872 | 27 | 39. 82 15. 16 45

: I
5 | 2 213 5. 60 7.43 50 | 8.03 8. 67 25 ©43.38 16.70 41. 70
6 z 3 1 5. 14 7. 10 D] | B. 22 5, 64 35 58.92 24,30 58. 30
7 3 1 1 4. 73 B. 67 60 6. 34 7.93 31 34.03 118. 8% 51. 60
8 3 2 2 4.51 6. 51 60 5. 97 7.53 20 3L. 57 15. 67 33. 33
9 1|31} 3 4. B0 5. 61 60 5.69 | 7.84 25 18.54 18. 61 43. 3D
i

* ABCHAL T M. ERMARSS. KFEFAFTEEFEERATYE
(A8 and C indicate respeetively 18 1 Z2n—6.18 = 3n—3 and mixed acids of 201 5n—3 and 22t Gn—13 Digita un-~

der ALB and G show the levels)

2.1 FUMEEIEE AMAWERARC AR TR WA TEEER . Tl
BLSE AP0 BT WRRRR A S =K T B . B A S EME lA AR (LT
RAMFBTOUE—KT R BT, SR T THEZANEZEY C>ASD, ik & &


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

28 ® & oM oE kK ¥ ¥ I 19944

wEANE-BHEFYESE ORIV, BT RE. PELRNERRTE
Wk B TR,
2.1, 2 AteF K E BEWAAgRNE 7,

®6 AEPLRWIEDE AKX AFENLETHEEMEFI BN

Table 6 Effect of dietary EFA and their levels an weight gain rate of Penaeus Chinensis

* ¥ A B C
Level ]
1 96. 80 82.62 129,82
2 143.13 111. 85 124. 57
3 85. 18 136G, 62 70,70
& % 57. 07 48. G0 55,12
Range
7x
& ¥ Az B, Cy
Guood level
EEEY CoAs
The order of factora

« ALDLCHTFMMIARFRAATRCFED
{The suffixes of A.B and C indicate the levels, Same for Tables 7 arnd 8.

w7 RIS K AT o G X AF 3 K ) Ry

Table 7 Effect of dietary EFA and their levels an length gain rate of Penaeus chinensts

2
* + A B C
Level
1 51.25 45, B4 66. 42
2 549. 16 53. 40 53. 186
3 53. 17 G2, 44 44. 20
*® x
8.11 16, 50 22, 20
Range
th K F
A L] C
Good level : * '
SR o CiDA
The order of factors 1T
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BLLE-— AT R, SRTEEEEZMNEEN C>B>AXRAEMFEEENE—
Wi A FANESM. RO R . R Y L.

T E I RIEIEE .S LUIR SO EHEB K. Kanazawa et al® 7, Castell and
Covey 3 8iA 3% 20+ Sn—3 M 22 : 6n—3 T 18 : 2n—6 K 18+ In—3. X ER 1M XL
85 Kanazawa et al® 451 ZERBIINAN 18« 3n—3 RERE#LERNMEF/EFEE. B
RF 181 2n—6. HIMNWLRER. ERFFELMEHFEEST M Kanazawa et al 1
SCRAEE F HERMBEREFEAZ 18 2n—6 £ F 18 * 3n—3.5 Kanazawa et al 3
R ARA,

%x 3 AED2MIELE R AT P EMFFIEHED

Table 8 Effect of dietary EFA and their levels on survival rate of Penacus chinensis

k il A B C
Luvel
1 131. &7 128. 27 164, 90
2 145,00 130,03 123. 33
3 128.23 146. 60 116. 67
i3 =
16. 77 16.23 48. 23
Range
i e
Al By C,
Good level
B R M
CBirAx
The order of [actors

FOHAWME MRERFERHNEI/XE . X —FFEME 6 A 18 2n—6.18 t 3n
—3.20:5n—-3 M 22 6n—3 MAMAKFTR—EHM, FEIMRAF 6 HSHbAEE
573 (P<{0. 05), IR AISCRe S RN EN . ATLIA N 8 6 TR AT ER AL 77 . B 7249
18 2n—601.95% .18 3n—3 % 1. 0924, 20 : 5n—3 K 0. 20%5.22 5 6n—3 J 0.
37 R AR R {IE T HRERY . .
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6/18: 3n—3 K 3.79,18 + 2n—6/22 + n—3 3% L. 25, WET 1. 79 T 5. S B BF LIS TR
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S ER A, 41 18: 2n—65 18+ 3n—3.181 2n—6 5 22 1 6n—3 FIE{EH M5
B 1.79 f15. 3, MBI AR .M 18 2n—6 8 1, A 18: 2n—6,18 ¢ 3n—3.20 ¢ 5n
—3.22: 6n—3Z[EMBELHAI 1 0.56: 0.1: 0.19,
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Fig. 1 Relationship between the ratio of linoleic acid to linolenic acid in the diet and the
weight gain rate. the length gain rate and survival rate of Penacus chinensis

* LGR.Length gain rate ZWGR, Weight gain rate . SR:Survival rate. same for Fig. 2

3 g

LA UFAF 18+ 20— 6,18 ¢+ 3n—3.20 Su—3 A1 22 ¢ a3 BEBERCOHS
4 1.95,1.09,0. 20 f1 0. 37,

220 5n—3F1 22+ 6n—3MERMEAKNT 18 206 F1 18 ¢ 3n— 3. GBI A dF
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Fig. 2 Relationship between the ratio of linoleie acid to docosahexenoic acid in the diet and

the weight gain rate. length gain rate and survival rate of Pencens chinensis
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NUTRIENT REQUIREMENTS OF PENAEUS
CHINENSIS FOR ESSENTIAL FATTY ACIDS

Ren Zelin Li Aijie Xue Changhu

{Suhool of Fisheries)

Abstracts

The dietary test of Penuens chinensis was designed by means of the gradient
method for 18+ 2n—6.18 ¢ 3n—3.20 * 5n— 3 and 22 : 6n— 3, The result shows
that the weight gain rate, the length gain rate and the survival rate are influenced
by the content of 18 : 20 —5.18: 3n—3.20: 5n—3 and 22+ 60— 3 and the ratioes
of 183: 2n—61to 18 : 3n—3 and 18 : 2n—6 to 22 : n—3. The appropriate content
of 18 : 2n—6,18: 3n—3.20tn—3 and 22t fn—3 are 1. 55%.1. 09% . Q. 20% and
0, 372 respectively. The appropriate ratices of 18 2n—6 to 18 : 3n—3 and 18 :
2n—6 to 22 = 6n— 3 are 1. 79 and 5. 3 respectively. As to Penaeus chinensis. we
have found that the EFA activity of 20 : 5n— 3 and 22 : 6n— 3 is higher than that of
18+ 3n—3 and 18 : 2Zn—6. The result also shows that 18 * 2n— 6 is more effective
than 18 : 3n— 3 on the weight gain rate. and 18 + 2n—6 is less effective than 18 :
3n— 3 on the length gain rate and the survival rate.

Key words: Penueus cfiinensisy linuleic acid; linolenic acid; eicosapentaenocic acid;

docosahexenoic acidy weight gain: length gain; survival rate
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