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SUMMARY

Trials were undertaken with first-feeding com-
mon carp Cyprinus carpio larvae after hatching to
determine the effect of dietary soy bean oil as @-6
source and / or phospholipid (PL) with two levels
(2 and 4%) ,on the average growth performance
and survival rate in series of two periods (about
30-day cach) located in Fish Research Station be-
longing to National Institute of Oceanography and
IFisheries. Low morality % was occurred with lev-
¢l ol 4% PL in the first period, and with level of
2% oil in the second period. The average growth
erformance were improved with dict contained
2% PL in the first period and with diet contained
2% soy bean oil and PL together (50 : 50%) in the
sccond period. Concerning, body fatty acid com-
position, (FA’s), the high values of saturated FA

were occurred in fish received 4% oil while, the

17

higher values of unsaturated and @-6 FA’s were

obtained with dict contained 2%PL .

The present study clearly confirmed that addition
of phospholipid to the diet was important to ob-
tain good survival ol first-feeding common carp
larvac up to 4% dictary level. In the other old
stage ol larvae the uptake and desertification of
fatty acid occurred without addition o' more phos-
pholipid to the diet that may be due to a sufTicient
quantity of phospholipid of endogenous origin lor

micelle formation in the intestinal lumen.

Key word: Phospholipid, ®-6, soybean oil, die-
tary fatty acid common carp, larvae stage. survi-

val rate.

INTRODUCTION

It is well recognized that the most eritical period
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i the life of fish, which consequently determines
the size of a year-class, is when the larvae start
acquiring external food. The much larger difficul-
1y encountered in culturing fresh water species is
mamly caused by the strict requirements of the
larvae to their first feed. They demand living
feeds, while larvae of fresh water species, such as
common carp Cyprinus carpio, will accept pellet-
ed diets (Sargent er al., 1988) . Recent reviews
concerning lipid nutrition of fish suggest that cer-
tain larvae stages require phospholipids (PL) in
their diets (Kanazawa, 1993; Sargent, er al., 1994,
1997). As animals in gencral, including juvenile
and adult fish, are known to be able to synthesize
PL (Sargent, 1976). the nature of the requirement
of PL entity requires further investigations. There
are only a limited number of experimental data
available on the larvae response to dietary PL ma-
nipulation. which contracts with the large number
of nutritional studies conducted to examine the es-
sential fatty acids requirements of fish larvae.
This is partly due to the difficulty in modifying
the PL content of live prey (Artimia) by the classi-
cal enrichment techniques (Tackaert et al., 1991).
Moreover. since most start-feeding fish do not ac-
cept artificial diets, studies on the effect of PL in-
clusion in artificial diets concern mainly larvae
which were initially fed live food (Kanazawa, et
al.. 1981,1983., Koven et al., 1993). In this con-
text. carp larvae offer some advantages since they
can be fed exclusively on semi-purified diets and
strongly react to PL supplementation. Koven et

al., (1993) and Radunz-Neto et al., (1994) sug-

V—
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gested that PL could improve lipid absorption by
their emulsifying propertics and compensate for
the presumed insufficient billiard secretion of lar.
vae. In the same species a beneficial effect of PL
on the incorporation of -3 fatly acids originating
from dietary ncutral lipids into larvae lipids was

also reported by Salhi er al., (1995).

The qualitative and quantitative prerequisites for
fatty acids in diets for fish have been intensively
investigated. These investigations examined sur-
vival, growth and fatty acid composition in the
tissue of fish fed various experimental or natural
diets. The storage fat in the eggs of fish is used as
building material and as energy for the develop-
ing larvac (Sargent ef al.,1988). Considering the
importance of the first-feed on the survival of the
larvae, it would be of interest to study its influ-
ence of fatty acid composition on the larvae. Sur-
prisingly few investigations have cxamined this
problem. Those carried out conclusively demon-
strated the strong influence of the start-feed on the
fatty acid composition of the larvae, e.g., in chan-
nel catfish (Yingst and Stickney, 1979) turbot
(Scott and Middleyon, 1979) and herring (Galtten
et al., 1983; Fraser ef al., 1989). A strong dictary
influence of the fatty acid composition on the tis-
sue of fresh walter fish also indicated in review ar-
ticle of Henderson and Tocher (1987). In none of
the above investigations, however has the similar-
ity between the diet and larvae been quantificd.
The similarities were only expressed in general

qualitative terms such as: the fatty acid composi-
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tion of the larvae “reflects™ the dictary levels
(Yingst and Stickney, 1979; Gatten er al: 1983

and Hove and Grahl-Nielsen, 1991).

The present study was undertaken in order to ob-
tain more information on the effect of phospholip-
ids and /or soy bean oil levels as source of @ 6
fatty acid on growth and survival rate of common

carp Cyprinus carpio L. larvae,
MATERIALS AND METHODS

Brood fish of common carp Cyprinus carpio L.
were brought to the concerte ponds (1:1, male
female) containing balm fibers in hot day at the
summer scason . After 72 h the larvae were com-
ing afterwhich hatching, they were randomly dis-
tributed in 100 liter glass aquaria each (1000 lar-
vae per glass aquaria) of the rearing system

described by Charlon and Bergot (1984).

[Xxperimenta si

During the first week, the temperature was in-
creased from 19°C (day 0) to 24°C, afterwhich it
was kept constant at 24 £1°C. The first period
lasted 30 days (from 5-5 to 5-6-1999) and the sec-
ond period also lasted 30 days, (from 5-6 to 6-7-
1999). All experimental diets were fed in dupli-
cate on the same basal diets (Table,l) which dif-
lered in soy bean oil as source ol @6 and / or ma-
rine phospholipid (CTPP, Boulogne - sur -Mer,

france). Two treatments, (2 and 4% soy bean oil)

Vet.Med.J..Giza.Vol.50,No. 1(2002)

(wo treatments, (2 and 4% PL) and two uceal-
ments, (soy bean oil and phospholipid together
(1% : 1%) at level of 2 and 4%. Starting the fol-
lowing day (day O of the experiment) food was -
delivered in excess throughout the 16 h light peri-
od. Lipids were added as an cmulsion to the
mixed dry ingredients, the moist blend was pellet-
ized with a meat grinder. Dicets were dried for 48h
in a ventilated oven at 49°C. Table (2) gives an
overview of the percentage of latty acid composi-

tion of different experimental diets.

Mortality was recorded daily. At the end of [irst
period, the number of missing larvac was calcu-
lated and distributed over the second period as a
proportion of actually observed mortality. Aver-
age body, length and weight measurements were
performed on [0 larvae from each aquaria once a
week. Also, at the end of cach period, the remain-
ing populations were anaesthetized with phenoxy
cthanol and weighed in order to determine the fi-

nal individual wet weight.

[Fatty acid determination

Lipids were extracted according to the procedure
of Folch er al., (1957) and transesterfied using a
methanol /7 acetylchloride mixture (20 : [, volu-
metric). Fatty acid methlester determination was
performed on a gas chromatograph (Center lab. of
Cairo University) according to procedure ol Cout-

tcau and Sorgeloos (1995).
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Statistical analysis

Statstical analysis was done according to the pro-
aadure of Steel and Torrie (1980). In lactorial de-
s manner (Ax2) | oil only, PL only or oil with
PL wacther at two levels of 2 and 4% | . Duncan,
s est was applied whenever possible to test means
ditterences (Duncan, 1955).

RESULTS AND DISCUSSION

The mortality percentages of common carp (Cy-

prinus carpio L.) larvac alter hatching directly
through the I8t period and the second periog
through were calculated and shown in Tables (3
and 4 ) . < 0.05)were

found among all experimental treatments .Low

Significant differences (P

mortality percentages were occurred in larvae fed
diet contained 4% PL (about, 13%)in the first pe-
riod, and 2% oil in the seccond experimental peri-

od (about, 33%) .

The data clearly confirmed that the addition of PL

to the diet was important to obtain good initial

Table (1): The feed formulation and chemical composition of the experimental diets.

Experimental treatments
Lipid sources Oil Phospholipids Oil+ Phospholipids
Lipid levels 2% 4% 2% 4% 2% 4%
Ingredient: (%) 28.0 26.0 28.0 26.0 28.0 26.0
Wheal bran 25.0 25.0 25.0 25.0 25.0 25.0
Soybean meal 39.0 39.0 39.0 39.0 39.0 39.0
Fish meal 2.0 4.0 - - 1.0 2.0
Soybean oil - - 2.0 4.0 1.0 2.0
Phspholipids 6.0 6.0 6.0 6.0 6.0 6.0
Vit. and Min. premix (1
Nutrient composition (DM basis)
Cnude protein , % 34.14 35.02 34.36 34.01 3398 34.31
Ether extracl, % 6.77 8.68 6.80 7.30 7.02 8.08
Total carbohydrate , % 38.99 38.05 39.99 38.95 41.89 38.51
Ash ., % 20.0 18.25 18.85 19.14 17.11 19.10
Protein/Energy ration, (P/E ratio) 106.17 106.19 | 107.45 107.81 104.33 10591
Gross energy (MJ/Kg) @ 17.63 18.39 17.83 17.90 18.16 18.06
Metabolizable encrgy (MJ/Kg) ¥ 13.45 13.79 13.73 13.43 13.62 13.55

(1) Vitamin and mineral

D3..4.0 g. ViLE, 0.8 g. Vit K., 4() e Vit BI’ '4();__ Vll B2.. 0.6 g. Vit BG.,
thenic .lud 8.0 g. vit Nicolinic acid., 400 my. vit Folic acid., 20 mg. \|l Biotin.;

ains: 4.8m. LU, Vit A.. 0.8m.L.U. Vit
4.0 g¢. Vit Panto-

200 g. Cholinc.,

4 ¢. Copper., 0.4 g. lodine., 12 g. Iron., 22 g. Manganesc., 22 g. Zinc., 0.04 . Scleniu
(2) GE was calculated using values 5.65 Kcal/ g protein, 4.2 Kcal/ g carbohydrate and 9.45 Kcal/ g lat

according 1o Hepher er al., (1983).

(3) ME was calculated from gross cnergy as 70% as reported by Hepher er al., (1983).
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Table (2): The fatty acid composition (% dictary faty of different experimental dicts.

Experimental treatments

Lipid sources Oil Phospholipids | Oil+ Phospholipids

Lipid levels 2% 4% 2% 4% 2% 100
Saturates:
14:0 0.097 0.099 | 0.153 0211 | 0115 0.145
16:0 0.627 0.833 | 0.859 1.297 | 0.743 0.065
18:0 0.165 0.241 | 0.431 0.773 | 0.298 0.507
Total 0.889 1.173 1.443 2.281 1.156 1.717
Monounsaturated:
16: 19 0.293 0298 | 0359 | 0429 | 0289 | 0.326
I8: 1 W9 1.206 1.662 | 0.768 | 0.786 | 0.987 1.224
20: 10 9 0.218 0.218 | 0.340 0462 | 0.279 0.340
22:1 09 0.160 0.164 | 0.151 0.151 | 0.151 0.153
Total 1.877 2342 | L61S 1.828 | 1.706 2.043
Diounsaturated:
18:200 6 1.176 2,196 | 0.156 | 0.156 | 1.6606 1.176
20:200 6 0.047 0.047 0.652 0.083 0.056 0.065
Total 1.223 2.243 0.808 0.239 0.722 1.241
Polyunsaturated:
18:20) 3 0.169 0.305 | 0.033 0.033 | 0.101 0.169
18:4 ) 3 0.330 0.330 | 0.530 0.730 | 0430 0.530
20:5 0) 3 (EPA) 0.372 0.372 | 0.582 0.792 | 0477 0.582
22503 0.050 0.050 | 0.050 0.050 | 0.050 0.050
Total 0.921 1057 | 1.195 1.605 | 1058 1.331
Total unsaturated 4.52 4.81 2.51 1.61 3.02 6.08
Total W3/ W6 0.75 0.471 1.480 6.720 | 1.470 1.070

.Med.J.,

Giza.Vol.50,No.1(2002)
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survival ol fiest-feeding stage carp larvae, as also
observed by Radunz-Neto et al., (1994) in carp
and Szlaminska er al., (1993) gold fish. Morco-
ver, Fontagne et al., 1998 reported that dictary PL
deficiency in the first-feeding period for common
carp was associated with an accumulation ol fal
droplets in the enterocytes of the anterior intes-
tine, an increase in the height of mucosal epitheli-
um, a reduced total liver volume and mean hepat-
ocyle volume. In contrast, dict supplementation
with PL prevented the intestinal steatosis and re-
sulted in larger liver volume and larger hepato-
cvie volume (Watanabe, 1985; Boulhic and Ga-
1992; 1993;

Bengtson, 1995; Sarasquete et al., 1995). In this

baudan, Bengtson, Bisbal and

connection, Senger et al., (1997) suggested that

the enhanced lipid deposition in enterocyte after

first dry food-feeding stage could be pathological
but, did not exclude other explanations such as an
enhanced apical absorption or an impaired basal
release of lipids by the enterocytes. Mcanwhile,
Fontagne et al.,(1998) found that there was no ev-
idence of a pathological origin of the stcatosis
which was observed in larvae fed phosphatidyli-
nositol PL, with high survival, and in larvac fed
PL-free dicts, with high subsequent mortality
(Geurden er al., 1997a,b). With respect of dictary
supplementation sources (soybean oil, PL and oil
with PL together), irrespective of the two levels,
the low mortality, % were occurred when larvac
fed diet contained PL only (about 17%). While,

no significant differences (P < 0.05) were found

22

between the two levels in the first period, In e
second period, the Tow mortality percentapes Wi
occurred when larvae were led diet contained S0y.
bean oil only, whereas, when concerning the Jey,
els, the 2% showed the best (about,49%) ('l'ul)lc.

4).

The average growth performances ol commoy
carp (Cyprinus carpio L.) larvae [ed the dilferen
experimental diets (period, 1) are shown in Tableg
(5 and 6). The highest significant differences (P
(0.05) in final body weight (FBW), final biomes
(FB), average daily gain (ADG) and specific
growth rate (SGR) were observed when fish lar-
vae were fed level of 2% phospholipids. The ben-
cficial cffect of diet supplementation with PL, 2%
had been reported carlicr for juvenileis sturgeon
(Hung et al., 1987). In a pervious experiment of
Radunz-Neto et al., (1995) a dict with 2% PL,
identical to dict content lyso soy bean oil provigd.
ed better larval performance than a dict with only
1% PL. Further increasing of the PL level up 1o
4% improved [linal weight after 25 days, but, did
not significantly increase survival or growth dur-
ing the first 10-14 days. Kanazawa (1993) also
found that the addition of 7% ol soya lecithin
(containing 53% PL) did not provide better results
than 5% PL supplementation, which was consid-
cred the optimum level. In the second period, data
in Table (7) revealed that the highest significant
differences (P < 0.05) in (FBW), (ADG) and

(SGR) were occurred when fish fed diet contained

Vel Med.J.,Giza.Vol.50,No. 1(2002)
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Table (2): The mortality S5 of Common carp fed the different experimental diets,

Lxperimental treatments

Lipid sources Oil Phospholipids | Oil+ Phospholipids

Skt
Lipid levels 2% 4% 20 A0 20k 4%
Criterion:
From S/5 to S/6 1999 IS0 | asob | 2000 | azebe | oaobe] so.00 6.61
FErom S/6 10 5/7/1999 330 [ asob | arob | w00 | s2.00 | seob 4.31
Over all the period 5900 | 5500 | 510t | og2.0b | sso0 | 7200 5.42

Table (4): The response of Common carp mortality % among sources and levels

Lipid sources Lipid levels
Criterion

. Oil+ .
Oil | Phospholipids|Phospholipids| SEx | 2% 4% SE+

riferion:

From 5/5 to 5/6 1999 28.0b 17.0¢ 32,00 6.31 | 240 | 270 | 13
From 5/6 to 5/7/1999 39.0¢ 70,0 54.0b 5.33 | 49.0b | 60.00 | 152
Over all the period 57.0b 67.00 64.04 570 | 5500 | 7000 | 6.39

Mcd.d..Giza.Vol.50,No. 1(2002)
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Table (5): The yrowth performance of Common carp larvae fed the different experimental dicts

( Penod L 1).

Experimental treatments

Lipid sources Oil Phospholipids | Oil+ Phospholipids

SE+
Lipid levels 2% 4% 2% 4% 2% 4%
Initial body weight (mg/fish) 3.0 3.0 3.0 3.0 3.0 3.0 0.001
Final body weight (mg/lish) 7340 | 70.7¢ 82.7% 74.80 60.94 79,34b 3.5
Final biomes/pond/gram 2.73¢ 2.90b 3.564 1.12¢ 2.62¢ 1.90cd 081
Average daily gain (mg/day) 221b 2.12b 2.492 2.24b 1.81¢ 2.3g8b 0.22
Specific growth rate (%day) | 10.0% | 9.87% [ 10.407 | 10050 | 9.41¢ | 1023b | 0.33
Final total length (mm) 13.10 | j2.0bc | 1742 13.5b 9.64 13.5b 242

(1) Average daily gain (ADG) = [Final body weight - Initial body weight| / period (days)].
(2) Specific growth rate (SGR) = 100 [(In final body weight - In initial body weight) /Time (days)].
(3) Feed conversion ratio (FCR) = Total dry weight of feed (g) / weight gain (g).
SE. standard crror. Calculated from residual mean square in the analysis of variance.
abo.... cte. mean in same raw with different superscripts are different (P<0.05).

Table (6): The response of Common carp larvae performance among sources and levels ( Period | 1).

Lipid sourccs Lipid levels
Criterion:, " Oil+ .

0il Phospholipids Phospholipids SE+ 2% 4% SE+
Initial body weight (mg/fish) 3.0 3.0 3.0 0.001 3.0 3.0 0.001
Final body weight (mg/lish) 72.2b 78.8% 70.1b 4.12 724 | 749 1.51
Final biomes/pond/gram 2820 | 2.34b 2.26P 028 | 297 | 197 | 0.60
Average daily gain (mg/day) | 2,170 | 2372 2.100 0.13 | 217 | 225 | 005
Specilic growth rate (%day) | 9.94b | 10232 9.82b 0.19 ] 994 | 101 0.07
Final total length (mm) 12.6b 15.58 11.6P 1.84 13.4 13.0 0.22

Vet.Med.J.,Giza.Vol.50,No.1(2002)
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Table (7): The growth performance ol Common carp larvae Ted the dilferent experimental

dicts ( Period | 2).

LExperimental treatments
Lipid sources Qil Phospholipids | Oil+ Phospholipids
SE+
Lipid levels 2% 4% 2% 4% 2% 4%
Initial body weight (mg/tish) | 73.4b | 70.7¢ | 82790 | 748D | 609d | 79.30b 35
Final body weight (mg/fish) | 225.6¢ | 308.80 | 203.74 | 28580 | 321.99b| 36304 | 3765
Final biomes/pond/gram 8.350 | 12,660 | 8760 | 429¢ | 13840 | g71b 3.27
Average daily gain (mg/day) | 4.75¢ | 7.44b | 3784 | 659D | g.16ab | g.g70 2.90
Specific growth rate (%day) | 3.50¢ | 4610 | 2824 | 4190 | 5200 | 476 0.84
Final total length (mm) 2340 | 24.4b [ 2790 | 238b [ 254b [ 2700 1.73

Table (8): The response of Common carp larvae performance among sources and levels ( Period | 2).

Lipid sources Lipid levels
Criterion . L Oil+ - . ., 3z
Oil Phospholipids Phospholipids SE+ 2% 4% SkEx
Initial body weight (mg/fish) | 72.2b | 7882 70.1b 412 | 724 | 749 1.51
Final body weight (mg/fish) | 267.28| 244.8b 242.5b 124 [250.4b (31920 | 27.70
Final biomes/pond/gram 10.518]  6.53b 11.282 232 |10.320f 8550 | 106
Average daily gain (mg/day) | 6.100 | 5.20b 8.520 1.50 | 5.56b | 7.630 | 1.20
Specific growth rate (%day) 4.102b 3.51b 4,984 0.61 3.84b | 4,500 0.40
Final total length (mm) 23.9b 25.99 26.18 0.74 | 25.65 | 25.1 0.24

"et.Med.J..Giza.Vol.50,No. 1{2002)
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vae atthe end ol period 2,

8 . o8 e im ! m e .
Fable €91 The Tarty acid composition ol whale body Tish ¢ % dictiry lipid )y of Common canp Fy.

——
Lipid sources 0il Phospholipids | Oil+ Phospholipids
Lipid levels 2% A% 20 4% 2% a |

Saturates:

<Nt¢ 183 177 I15.85 4.98 2.16 122
10.0 0.08 0.58 5.88 (.88 0.02 0.36
12:0 22.70 4.26 0.99 0.15 0.22 1.43
14:0 0.19 4.67 9.55 14.29 1.05 16.55
16:0 9.02 1.34 0.95 12.09 19.98 16.66
18:0 6.66 12.49 5.46 2.03 5.52 2.52
Monounsaturated:

16: 1009 0.21 15.31 13.40 15.88 4.18 318
18: 1 WY 3549 379 394 29.05 31.82 32.38
Diounsaturated:

16:2009 0.22 3.82 4.22 2.03 5.10 8.92
18:200 6 18.43 13.64 19.15 15.54 24.35 13.27
Polyunsaturated:

18:3 3 0.18 7.25 11.49 0.62 3.01 0.33
22503 1.44 1.07 0.48 0.80 0.80 018
Profile variables:

Total saturated 42.48 55.11 36.68 34.42 28.95 40.79
Total unsaturated 54.35 36.56 | 40.71 02.50 65.45 57.75
Total polyunsaturated 1.62 8.32 11.97 1.42 381 0.51
Others 1.55 0.01 8.64 1.66 1.79 1.00
Total 09 35.7 19.1 17.34 44.93 36.00 35.56
Total @ 6 18.65 1746 | 23.37 17.57 29.45 22.19
Total M 3 1.62 8.32 197 1.42 381 0.51
W 3/ @ 6 ratio 0.08 0.48 0.51 0.08 0.13 0.51

Vet.Med.J.,Giza.Vol.50,No. 1 (2002)
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Table (102 The Fauty acid composition ol whole body Tish % dictary lipid ) of Common carp

larvae at the end of period .2 among sources and levels .

Lipid sources

Lipid levels

Criterion .

Qil Phospholipids |’||u.\‘:l)ll|‘(;ipids 29 4%
Saturates;
<8¢ 2.80 10.42 2.09 7.28 R
10:0 0.33 138 0.19 1.99 0.01
12:0 13.48 0.57 0.83 797 1.95
140 17.43 11.92 8.80 3.60 21.84
16:0 5.8 18.32 9.98 10.03
18:0 9.58 3.75 4.02 5.88 5.68
Monounsaturated:
16: 10Y 7.76 14.63 1.68 5.93 11.46
1S: 1 MWY 19.64 16.50 32.10 23.75 21.74
Diounsaturated:
16: 209 2.02 313 7.01 3.8 4.92
18:200 6 16.04 17.35 I8.81 20.64 14.15
Polyunsaturated:
18:30 3 in 6.06 1.67 4.89 2.73
22503 1.26 0.64 0.49 091 0.68
Prolile variables:
Total saturated 48.8 36.56 34.86 36.70 43.43
Total unsaturated 45.46 51.61 61.6 53.5 52.27
Total polyunsaturated 4.98 6.70 2.16 58 341
Others 0.76 5.12 1.38 4.0 .89
Towal W9 274 314 35.78 29.68 33.20
Total M 6 18.06 20.48 25.85 23.82 19.07
Total @M 3 4.98 6.7 2.16 5.80 341

'el.Med.J..Giza.Vol.50,No. 1(2002)
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sovbean oil wath PL (4%, (50%: 50%)).

With respect ol the sources irrespective of the two
levels (Table, 8). the higher values of (ADG),
(SGR) and final total length (FIL) were found
when the diet was supplemented with oil and PL(
190 2 1 %) . Conceming the two levels regardless
ol the dietary supplementation sources, the higher
values of (FBW), (ADG) and (SGR) were oc-
curred when larvae were fed diet with 4% level.
In fact. the present observations indicated that in
the older stage of larvae the uptake and esterifica-
ton of fatty acids occurred without addition of
more PL to the diet, possibly because there was a
sulficient quantity of PL of endogerous origin for
micelle formation in the intestinal lumen. This re-
duces the importance of dietary PL as an emulsifi-
er that was proposed by Koven er al., (1993).
Phospholipids are known to act as emulsifiers in
an aqucous environment such as the intestinal
lumn. According to Kanazawa (1993) they could
be essential in allowing the absorption of dictary
neutral lipids such as cholesterol and triglycerides
as found in crustacean larvac. Geurden et al.,
(1995) reported the strong effect of PL supple-
mentation, it could be dircctly attributed to im-
provement of the physicochemical properties of
the food particles, by reducing the leaching of wa-
ter-soluble nutrients or by preventing oxidation.

Concerning, the whole body fatty acid content
(‘Table, 9) the data showed the relationship be-
tween the dictary fatty acids (FA's) content and

their efficiency in promoting larval performance.

28

Pervious experiments of Radunz-Neto er o/

(1995) proved that carp larvae. in contrast to
rine fish larvae, were able to survive and Zre,
well on diets with -3 FA as low as 0.05-0.1% ¢,
a dry matter diet basis. In the present study
diet supplemented with 4% PL that contained 2,
high saturated FA (2.28%). polyunsaturated Fr
(1.605%). and also the higher value of @3 Fu
(1.605%). obtained significant improvemsat i
larvae growth performance than supplementiz
with soy bean oil. For this reasons. the higher szl
ue of unsaturated and polyunsaturated of whoi
body FA's composition were observed when fz
diet content soybean oil with PL (50% : 50% ) a
2% level (65.45%) or PL at 2% level (11.97%

only than other treatments (Table, 9) .

With respect of sources irrespective of the twe
levels the higher value of -3 FA s was recored
ed when larvae fed level of 2% (5.8) (Table. 10
The higher value of unsaturated FA was found @
fish fed soybean oil with PL (1 % : 1 % ) (61.6|
while, the polyunsaturated of ®-3 was highly val
uc (6.7) when fish fed PL only. Concerning. th
two levels, the highly unsaturated FA (53.5%
and polyunsaturated FA (5.8%) were occurre
when larvae were fed level of 2%. The data dis
greed with the finding of Geurden ef al.. (199
who not found any rclationship between the ¢
sential fatty acids (EFA) content of the added P
sources and their efficicncy in promoting lan

performances.
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With regard to @6 FA, previous experiments of

Takeuchi and Watanabe (1977) was estimated the

requirement at approximately 1% as linoleic acid

(18 : 2 w6 ) on total dry weight of dicts for carp

juventles and for first-feeding larvac (Radunz -

Nceto ef al., 1994). In the present study, the chang-
es i the whole body composition of the total @6
Fatty acid in their first age of common carp larvac
become more similar compart o the all experi-
mental diets fed. No relationship was obscrved
between the essentiality of dictary w6 and whole

body @6 FA content.
CONCLUSION

The present study clearly confirmed that the addi-
tion of phospholipid to the diet was important to
obtain good survival of first-feeding stage com-
mon carp larvae up to 4% dictary level. In the oth-
cr old stage ol larvae the uptake and esterification
ol fatty acid occurred without addition of more
phospholipid to the dict that may be due to a suf-
licient quantity of phospholipid of endogenous or-

igin for micelle formation in the intestinal lumen.,

Further studies was needed to solve some prob-
lem remain unclear for instance, it is not clear
whether the provision of a single PL class ts suffi-
cient meet the requirement or whether the supply
ol a mixture of PL classes, similar to the PL class

composition of fish larvae is more cffective.

REFFERENCES

Vet.Med.J. ,Giza.Vol.50,No. 1(2002)

Bengtson, DAL (1993). A comprehensive program tor the
cvaluation ol wtilicial dicts. J. Word Aquacult, Soc, 24
285-293.

Bishal, G.A., and D.AL Bengison (1995). Development of
the digestive tract in larval summer floumder. J.Fish
Biol. 47: 277-291.

Boulhic, M. and J.Gabaudan (1992). Histological study of
the oranogenesis of the digestive system and swin blad-
der of the Dover sole, Selea solea (Linacus 1758).
Aquacult, 102: 373-396.

Charlon, N and P. Bergort (1984). Rearing system for fecd-
ing lish larvae on dry dictsTrial with carp Cyprinus car-
pio L. larvac. Aquacult. 41:1-9.

Couttcau, P. and P., Sorgcloos (1995). Intercalibration exer-
cisc on the qualitative and quantitative analysis of [alty
acids in Artemia and marine samples. ICES Coop. Res.
Rep., in press.

Duncan, D.B. (1955). Multiplc ranged and multiple FF-Tests.
Biomet., 11: 1-42.

Folch, J ; M. Lees and G.S. Stanley (1957). A simple meth-
od for the isolation and purification of total lipids from
animal tissues. J. Biol. Chem., 226:497-509,

Fontagne, S.; A.M Geurden;. Escallre and P. Bergot (1998).
Hiistological changes induced by dictary phoshpolipids
in intestine and liver of common carp Cyprinus carpio
L. larvac. Aquacult., 161: 213-223.

Fraser, AJ; LR. Sargent: J.C. Gamble and D.D.Seaton
(1989). Formation and transfer of latty acids in an cn-
closed manine food chain comprising phytoplankion, zo-
oplankton and herring Clupea harengns L. larvae. Mat.
Chem., 27: 1-18.

Gatten, R.R., LR, Surgent and J.C., Gamble (1983). Dict-

induced changes in Latty acid composition ol herring lar-

29

(%3 CamScanner


https://v3.camscanner.com/user/download

vae vearad inenclosed coosysiems ] Mar, Brol Asu,
UK. 63 575384
Geurden 10 D Manon: N. Charlen;  P.Couttcau  and
P.Bergat (1997b). Companson of different soybean pho-
sholipidic frachion as dictary supplements for common
carp lorvae. Aquacult. In press,

Geurden, LJ. Radunz Neto and P.Bergot (1995). Essentiahi-
(v of dictary phosphohipid for carp (Cyprinus carpio L)
Lanwe. Aquacult, 131: 303-314,

Geurden. L2 N Charlon: D. Manion and P.Bergot (1997a).
inlluence of purificd soybean phoshpolipids on early de-
velopment of carp Cyprinus Carpio L. Aquacult. InL 3:
137-149.

Henderson, RJ. and D.R. Tocher. (1987). The lipid compo-
sttion and biolochemistry of fresh water fish. Prog. Lipid
Res.. 26:281-347.

Hepher, B I C.; Liao, S. H Cheng,. and C. S. Hascih.
(1983): Food utilization by red tilapia. Effect of dict
composition, feeding level and temperature on utiliza-
tion cfficiency for maintenance and growth. Aquacul-
ture. 32: 255-272.

Hove. HT. and O. Grahle-Nielsen, (1991). Fatty acid com-
position of start feeding salmon (Salmon Salar) larvac.
Aquaculture, Y6: 305-319.

Hung. S.5.0.. B.J. Moore, C.L., Bordner. and I©.S.. Conte.
(1987). Growth of Juvenile white sturgcon (Acipnser
transmontanus) fed different purificd dicts. JLNuir., 17
32%-334.

Kanazawa, A. (1993). Essential phoospholipids of fish and
crustaccans. In: S.J.Kaushil and P.Luquent (Editors) fish
nutrition in Practice, Biarritz (France), June 24-27. Des

collogues, No. 61. INRA, Paris PP. 519-530).

Kanazawa, A., S., S.: Teshima. Inamori, and H., Matsubara.

30

(1933 Effects of dictary phospholipid on growth ol gy,
larval red sca brean and Kaite Jaw. Mem. Fac. Fish
Kagoshima Univ, 320 109114,

Kanazawa. A S.. Teshima, S, Inamori, T. Iwashita, ang
A Nagao, (1931). Effcct of phosholipids on growth,
survival rate. and incidence of mathormation in the lar.
val ayu. Mem. Fish.. Kagoshima Univ.. 30:301-309.

Koven, WM., S.. Kolkkovshi: G.W ., Kissil and D.. Sklan,
(1993). The elfect of dictary lecithin and lipase, as a
function of age. on W-9 fauy acid incrorporation in the
tissuc lipid. of Sparus aurata larvac. Fish Physiol. Bio-
chem.. 10:357-364.

Radunz-Ncto. J., G.. Corraze. N. Charlon, and P.. Bergoy,
(1994). Lipid supplementation ol cascin-based purified
diets for carp (Cyprinus Carpio L) larvac. Aquaculture,
128: 153-161.

Radunz-Neto, J.. G.. Corraze P.. Bergot, and S.J.. Kaushik,
(1995). Esstimation of essential fatty acid requircments
of common carp larvac using semi-purilied artifical dets,
Arch. Anm. Nutr., in press.

Salhi.M.. S.. Kolkoushi, . M.S..  Izquiredo, A.. Tandler
(1995). Inclusion of lecithin and polar or neutral lipids
high in n-3HUFA in micro dicts for gilthcad scabrcam
(Sparuc aurata) larvac. In: Lavens, P., Jaspers, E., Roe-
lants, L. (Eds.). Larvi 195-Nish and shelllish larviculore
Symposium. Eur. Aquaculture Soc.. Special Publication
No. 24, PP. 184-187.

Sarasqyucte M.C., . A.. Polo.. M., Yulera. (1995). Histolo-
gy and histochemistry of the development of the diges
tive system of larval gilthcad scabream, Sparus aurata
L. Aquaculture 120: 79-92.

Sargent, J.R., (1976). The structure. metabolism and [une-

tion of lipids in murine organisms. Biochem. Bophy

Vei.Med.J..Giza.Vol.50,No. 1(2002)

CamScanner


https://v3.camscanner.com/user/download

Perspect. Mar. Biol., 3; 149222,

Sargent LR LA MeBvoy, and LG, Bell, (1997). Require-
ments, presentation and sources of polyunsaturated Lty
acids in marine Nish larval feeds, Aquaculture, 155:117-
127.

Sargent, LR LG Bell, MLVL, Bell, RJL Henderson, and
D.R.. Tocher, (1994). The metabolism of phoshpolipids
and polynsaturated Fatty acicds in [ishe TniB, Lahlon and
P. Viue 110 (Ediors), Coastal and Esturaine  studic
Aquaculture: Fundamenta and Applicd Rescarch, Amer-
ican Geophysical Union, Washington PC, PP, 103-124,

Sargent. LR, RJ. Henderson, and D.R. Tocher, (1988). The
lipids. In: J.E Halver (Editor), lish nutrition, 2" ¢ds. Ac-
ademic. Press. Sac Piego, CA, PP, 153-218.

Scott. AP and C.. Middleton, (1979). Unicellular algac as a
food Tor wrbot (Scoph thalmus maximus L.) larvac-the
importance of dictary lond-chain polyunsaturated Fatty
acids. Aquaculure, 19: 227-240,

Scener. Ho, R. Rosch 1., Verreth, and U, Wi, (1997). Lar-
val nutritional physiology: studies with clarias geriepi-
nus, Coregonus lavaretus and scephthalmus maximums,
J. World Aquacult. Soc. 24: 121-134.

Steel. R.G.D. and JL.H. Torreie, (1980). Principles and Pre-
cedures of statistics. McGro.w . Hill.l Book Co., New

York.,

Vet.Med.J..Giza.Vol.50.No. 1(2002)

Szbkuminskho, N AN Esscattre, N Charlon, and 1P Ber-
pol, (1993), Preliminary datic on semisynthetic diets for
gold fish (Caraxiny anratus L) Larvae, In: 8.0 Kaushik
and 1", Luguet (Editors), Fish Nutrition in Practice, Biar-
ritz, France, 24-27 June 1991, INRA, Paris (Les col-
logues, No, 61), PP, 606-612,

Tackaert,, W., M.R. Camara, and P. Sorgeloos, (1991). The
clleet of dictary phosphatidylcholine in posrtlarval pen-
aid shrimp. LDiet Pre Paration. In: I, Lavens, P, Sorge-
loos, E. Jaspers and F. Ollevier (Editors), Larvi, 91-lish
and frustacean Larveulture symposium, European Aqua-
culure Society, Spee, Publ. No. 15, Ghent, PP. 76-79.

Takeuchi, T. and T, Watanabe, (1977). Requircment of carp
lor essential fatty acids. Bull. Jpn. Soc. Sci. Fish,, 43:
541-551.

Watanabe, Y. (1985). Histological changes in the liver and
intestine ol freshwater goby larvac during start-term
starvation. Bull. Jpn. Soc. Sci. Fish. 51: 707-709,

Yingst, W.I and R.R. Stickney, (1979). Elfeets of dictary
lipids on fawty acid composition of channel catlish fry.

Trans. Am. Fish. Soc., 108: 620-625.

31

CamScanner


https://v3.camscanner.com/user/download

