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Concentrated brine a by-product of Thai sea salt farming can be used for raising low-salinity marine
shrimp in a closed system. However, transporting and storing brine remain challenging, and its mineral
composition is unstable. This research aims to study the effect of different artificial seawater treatments,
flowers of salt and artificial seawater prepared from concentrated salt water on the growth of white leg
shrimp (Litopenaeus vannamei) in a closed system using a completely randomized design. The experiment
included three treatments: “(1) a control unit using brine (280 ppt) from a Naklua farm, (2) flower of salt
obtained from the farm, and (3) artificial seawater prepared from 60 ppt. concentrated saltwater used to
accelerate crystallization. Seventy-two shrimp with an initial average weight of 11.42+2.21 g were randomly
placed into 200-liter fiber tanks at a density of 8 shrimp/m?, with constant aeration for 60 days, while water
salinity was maintained at 15 ppt. Monitoring parameters included shrimp weight, survival rate, molting
frequency, and water quality. The results showed that weight gain and survival rates of shrimp across all
treatments were not statistically different (p>0.05). Specifically, the survival rates for treatments 1, 2, and
3 were 98.0%, 97.3%, and 97.5%, respectively. However, FCR values in treatments 2 and 3 were lower
than in treatment 1. (p<0.05) The color of boiled shrimp was compared using the Munsell Color Book,
resulting in 5YR 5/12, 5YR 7/6, and 5YR 6/8 , respectively. The result from the sensory evaluation of
appearance, odor, taste, and texture of shrimp showed that the three artificial seawater formulations
received scores ranging from 6.47 to 6.77 (“like moderately”). Therefore, artificial seawater produced from
brine and flowers of salt can be used, as the growth, survival rate, and sensory evaluation were not

significantly different from those of conventional saline cultures.
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Table 1 Mean values of the chemical composition of artificial seawater in treatments (N=2 points)

Chemical composition Treatment 1 Treatment 2 Treatment 3
(% by weight)

Na 34.96 27.29 28.32
Cl 48.81 55.99 49.64
o} 8.16 10.72 16.49
Ca 1.05 0.40 0.53
Mg 1.05 1.16 272
0.14 0.11 0.88
0.94 0.00 1.19
C 0.00 8.40 0.00
Al 0.00 0.19 0.24

Full Sale 8136 cts Cursor: -0.208 (0 cts)

Figure 2 SEM images and XRD patterns of seawater crystals synthesized from flower of salt from the farm in treatment 2.
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Full Scale 8162 cts Cursor: -0.199 (0 cts)

Figure 3 SEM images and XRD patterns of seawater crystals synthesized from brine 60 ppt in treatment 3.
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Table 2 Water quality parameters of the shrimp culture ponds under different treatments for 60 days (3 replicates).

Treatment 2 Treatment 3

Parameter Treatment 1

Temperature (°C) 32-37
Salinity(ppt) 14-15
pH 8-9
Nitrite-N (mg/l) 0-0.02
Alkalinity (mg/l) 119-170
Total ammonia-N (mg/l) 0-1
Calcium (mg/l) 160-280
Magnesium (mg/l) 400-650
Potassium (mg/l) 559-778
DO (mg/l) 5-6.5

32-37 30-37
14-17 15-17
8-9 8-9
0-0.02 0-0.02
119-170 119-170
0-1 0-1
120-280 160-280
350-650 450-650
729-1,202 668-1,272
5-6.5 5-6.5
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Table 3 Average initial weight, average final weight, weight gain, survival rate and FCR of L. vannamei nursed under

different treatments for 60 days (3 replicates).

Treatment average initial average final weight gain survival rate FCR
weight weight (g/shrimp) (g/shrimp) (%)
(g/shrimp)
1 12.1542.49°2 27.88 £+3.23° 18.73+0.61° 95.83+7.22° 1.79°
2 11.06 +2.26 ® 30.38+2.37° 19.31+0.51° 91.67 £7.22° 1.31°
3 11.40 +2.06 * 30.87£3.31° 19.46 +0.46 ° 91.67 £7.22° 1.25°
P-Value 0.538" 0.079" 0.287" 0.729" 0.0001"

Note: Mean value of 3 replicate measurements + standard deviation

" = no significant difference(P > 0.05),** = highly significant difference (P < 0.01) and Means within a column followed

by the same letter are not significant different at P < 0.01 by DMRT.
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Figure 4 Shrimp molting frequency under different treatments for 60 days.

Note: T1 = treatment 1, T2 = treatment 2 , T3 = treatment 3
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Table 4 Average liking scores of acceptability tests of shrimp from different treatments.

Sensory attribute appearance odor taste texture overall
treatment 1 6.67+0.61° 6.50+0.512 6.60+0.56 2 6.60+0.622 6.47+0.63 2
treatment 2 6.50+£0.512 6.73+0.452 6.57+0.50 ® 6.60+0.50 2 6.63+0.49°
treatment 3 6.60+0.50 @ 6.63+0.492 6.60+0.50 2 6.7310.452 6.77+0.432

Note: Mean value of 3 replicate measurements + standard deviation and means within a column followed by the

same letter are not significant different at P < 0.05 by DMRT.

1-Dislike Extremely to 7-Like Extremely
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