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Abstract

Introduction: Considering the limited access to saline waters in various regions of the country, shrimp
farming in brackish water emerges as a necessary approach. The Pacific white shrimp (Litopenaeus
vannamei) has the capability to grow in low salinity environments. This study aimed to determine the
effects of dietary lecithin on the fatty acid profile of Pacific white shrimp produced in both saline and
brackish water conditions.

Materials and Methods: A total of 2,100 post-larvae with an average weight of approximately
176.00+1.00 mg were obtained and divided into two experimental groups. One group was gradually
acclimated to a salinity of 8 grams per liter, while the other group was raised at a salinity of 26 grams per
liter. Subsequently, the effects of different levels of lecithin (0, 1, 3, 5, and 7 percent) in the diet (five
concentrations) and under saline and brackish conditions (two salinity levels) on the fatty acid profile of
Pacific white shrimp (10 treatments with three replicates) were assessed after nine weeks.

Results and Discussion: Results indicated that in the various treatments, the fatty acids myristic (C14),
palmitic (C16), and palmitoleic (C16:1N7) did not show significant differences (P>0.05). However, the
highest levels of stearic (C18), eicosanoic (C20), and EPA (C20:5N3) were observed in the 5% HS
treatment (p<0.05). Additionally, significant amounts of eicosenoic (C20:1N9) and lignoceric (C24) acids
were found in the 0% HS treatment (p<0.05). In the examination of brackish water, the highest levels of
myristic, eicosenoic, EPA, and lignoceric acids were recorded in treatment 9, while palmitic and stearic
acids were noted in the 1% LS treatment (p<0.05).
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Conclusion: This study demonstrates that the composition and ratio of fatty acids are influenced by the
type of rearing environment, with certain treatments exhibiting significantly superior fatty acid profiles.
The effects of dietary lecithin in this study on the profile of long-chain unsaturated fatty acids in shrimp
under saline conditions at 1% and 7% concentrations, as well as in brackish water at lecithin
concentrations ranging from 1% to 5%, highlighted its significant impact on the fatty acids' unsaturated
profile.
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Table 1: The dietary formulation for western white shrimp in various treatments during the second phase

Ingredients and Nutritional Treatments
Composition 1 and 6 2 and 7 3and 8 4 and 9 5and 10

Wheat Flour (%) 25 25 25 25 25

Fish Meal (%) 26 26 26 26 26
Soybean Meal (%) 31 31 31 31 31
Meat and Bone Meal (%) 5 5 5 5 5
Wheat Gluten (%) 3 3 3 3 3
Artemia Powder (%) 2 2 2 2 2
Spirulina Powder (%) 0.5 0.5 0.5 0.5 0.5
Fish Oil (%) 7 6 4 2 0

Soy Lecithin (%) 0 1 3 5 7
Vitamins (%) 0.25 0.25 0.25 0.25 0.25
Minerals (%) 0.25 0.25 0.25 0.25 0.25
Calcium (mg/kg) 63 63 63 63 63
Phosphorus (g/kg) 1.56 1.56 1.56 1.56 1.56
Magnesium (mg/kg) 150 150 150 150 150
Total Protein (%) 40.60 £0.18 40.42 +0.28 40.25+£0.08  40.18 £0.04 40.17 £ 0.04
Total Fat (%) 8.20+0.11 8.45+0.34 8.50+0.05 8.60+0.12 9.20+0.23
Total Carbohydrate (%) 37.35+0.40 37.92 +£0.02 37.92+£0.02  38.67+0.57 37.87+£0.22
Ash (%) 13.32+£0.47 12.65 +0.08 12.65 £ 0.08 12.05+£0.41 12.17 £ 0.40
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Table 2: Mean (+ standard deviation) of fatty acids in cultured white shrimp fed with different percentages of

dietary lecithin in brackish water

Fatty Acid Profile 0% HS (Control) 1% HS 3% HS 5% HS 7% HS

Myristic Acid (C14:0) 0.87+0.282 0.44 £0.142 0.46+0.012 1.07 £0.60? 0.36+0.012
Palmitic Acid (C16:0) 20.40 +£2.31° 18.46 £ 3.66° 18.48 £ 0.002 16.26 £2.14*  19.85+0.54*
Palmitoleic Acid (C16:1n7) 1.32 +£0.30° 0.74 £ 0.16% 0.62 + 0.05% 1.15+ 045 0.88 £ 0.02°
Stearic Acid (C18:0) 10.07 £ 0.96* 11.17 £2.132 13.08 £ 0.24% 14.04+1.01°  10.77 £ 0.29*
Elaidic Acid (C18:1n9) 1443 £1.21° 17.66 = 1.84° 15.13 £ 0.69° 12.16 + 0.60° 4.16+0.112
Vaccenic Acid (C18:1n7) 2.75 +0.34* 2.42+0.81° 2.85+0.08° 2.33 +0.40° ND
Linoleic Acid (C18:2n6 cis) 14.65 + 0.32°¢ 12.84 +1.83° 17.77+0.51¢ 10.99 +£0.19*  16.14+0.43¢
Linolenic Acid (C18:3n3) 1.77 £ 0.78° 0.73+£0.29* 1.06 +0.12° 1.25+0.32° 0.72+0.01*
Eicosanoic Acid (C20:0) 047+0.112 1.00 + 0.04% 0.81+0.122 1.26 +0.58° 0.63 +0.01*
Eicosenoic Acid (C20:1n9) 1.25+0.55° 0.80 + 0.46* 0.64 +0.09* 1.01 +0.46% 0.48 £ 0.01*
Eicosadienoic Acid (C20:2n6) 2.16 + 1.00° 1.28 + 0.46* 1.64+0.23° 2.37+0.97° 3.00 = 0.08°
Arachidonic Acid (C20:4n6) 3.97 +£0.70° 8.15+£2.27¢ 4.45+0.45* 438 +0.52° 5.54+0.15%
EPA (C20:5n3) 7.51+£1.01° 5.77+0.792 4.70 £ 0.80? 8.91+£0.97° 7.08 £0.19°
DHA (C22:6n3) 851 +1.252 14.09 £ 2.96°¢ 9.33+£0.032 8.76 £0.55% 11.05+0.30°
Lignoceric Acid (C24:0) 5.55+1.00° ND ND 4.08 £ 0.53° 1.86 £ 0.05%
Total Saturated Fatty Acids (SFA) 37.38+2.07° 31.09 + 1.34* 32.84 +0.38* 36.73+0.59°  33.50+0.91?
Total Monounsaturated Fatty Acids 19.67 + 0.69¢ 21.64 +0.39¢ 19.26 £ 0.56°¢ 16.68 + 0.09" 5.53+0.15*
(MUFA)

Total Polyunsaturated Fatty Acids (PUFA) 38.58 + 0.98* 42.90 +2.14° 38.97 +3.24* 36.68 £0.95*° 43.56+1.18°
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Table 3: Mean (+ standard deviation) of fatty acids in cultured white shrimp fed with varying percentages of
dietary lecithin in brackish water

Fatty Acid Profile 0% LS (Control) 1% LS 3% LS 5%LS 7% LS
Myristic Acid (C14:0) 0.39+0.012 0.65 + 0.00% 0.51+0.17% 1.07 £ 0.63° 0.34 £ 0.00?
Palmitic Acid (C16:0) 18.71 £ 0.75° 22.12 +£0.28¢ 19.46 £ 0.88° 15.94 + 1.54* 18.64 + 0.09°
Palmitoleic Acid (C16:1n7) 1.11 +£0.04° 0.80+0.01* 0.71£0.012 1.15+0.48° 0.83 £ 0.00?
Stearic Acid (C18:0) 11.22 £ 0.45° 12.57 +0.16° 11.92 £0.78 13.86 + 1.49* 10.11 + 0.05*
Elaidic Acid (C18:1n9) 4.19+0.16* 14.84 £ 0.19¢ 16.38 + 0.46¢ 11.96 £0.17° 3.90+0.022
Vaccenic Acid (C18:1n7) ND 2.98 +0.03% 3.13 £ 0.06° 2.28+0.312 ND
Linoleic Acid (C18:2n6 cis) 19.34+0.77¢ 20.91 +0.26¢ 19.55+0.61°¢ 10.82 +0.18* 15.15+0.07°
Linolenic Acid (C18:3n3) 1.00 + 0.04° 1.31£0.01¢ 0.92 +0.05° 1.24 £0.36° 0.68 £ 0.00?
Eicosanoic Acid (C20:0) 0.39+£0.012 0.60 + 0.00° 0.56 +0.08° 1.26 £ 0.62¢ 0.60 + 0.00°
Eicosenoic Acid (C20:1n9) ND 0.69 £ 0.00¢ 0.54 +0.02° 1.01 +0.49¢ 0.45+0.00?
Eicosadienoic Acid (C20:2n6) 2.19+0.08° 1.64 £0.02° 1.75 £ 0.00? 2.37 +£0.04° 2.82+£0.01°¢
Arachidonic Acid (C20:4n6) 5.14+0.20° 3.85+0.042 3.85+£045° 4.29+0.36° 5.20+0.02¢
EPA (C20:5n3) 7.14+0.282 7.24 £0.092 7.32+0.522 8.75 £ 0.64° 6.64+0.032
DHA (C22:6n3) 10.04 + 0.40° 8.22+0.10° 9.24 +0.82° 8.61 £0.242 10.37 £ 0.05°
Lignoceric Acid (C24:0) ND ND ND 4.04+0.67° 1.75 £ 0.002
Total Saturated Fatty Acids (SFA) 30.73 £1.23° 35.96 + 0.46° 32.47+1.93% 36.20 £ 1.87° 31.45+0.16°
Total Monounsaturated Fatty Acids 530+ 0.21* 19.32 £ 0.24¢ 20.78 £ 0.40° 16.42 +0.48° 5.19+£0.022
(MUFA)

Total Polyunsaturated Fatty Acids 44.88 +1.80°¢ 43.20 £ 0.55°¢ 42.66 + 2.49° 36.10 £ 0.34* 40.89 +0.21°

(PUFA)
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