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Effects of Garlic, Oregano, and Artichoke Blend Extract on Feed Digestibility
and Growth Performance of Pacific White Shrimp (Litopenaeus vannamei)
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Abstract: The study assessed the effectiveness of an herbal extract blend containing garlic 15 %, oregano
10%, and artichoke 5% in enhancing the protein and carbohydrate digestibility of Pacific white shrimp fed.
The results showed that Pacific white shrimp fed with herb extract blend supplemented at levels of 0.05,
0.15, and 0.25% significantly had higher carbohydrate digestibility than control diet (P<0.05). In addition,
total reducing sugar of herb extract blend was greater than that of control. Furthermore, the study evaluated
the effects of herb extract blend on the growth performance of Pacific white shrimp in a feeding experiment.
Four diet treatments were tested with different concentrations of the herb extract blend were 0, 0.05, 0.15
and 0.25 %. Results showed that the herb extract blend significantly improved the shrimp growth
performance (P<0.05) regarding final weight, specific growth rate, average daily gain, and protein efficiency
ratio. Supplementation of the herb extract blend at least 0.05% in shrimp diets has the potential to enhance

shrimp fed digestibility and improved growth performance of Pacific white shrimp.
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Table 1. Composition of the experimental feed

Ingredient (kg) T1(Control) T2 T3 T4
Fish meal 15.00 15.00 15.00 15.00
Soybean meal 37.50 37.50 37.50 37.50
Wheat flour 20.45 20.40 20.30 20.20
Raw rice bran 9.00 9.00 9.00 9.00
Squid liver powder 5.00 5.00 5.00 5.00
Poultry meat 5.00 5.00 5.00 5.00
Fish oil and lecithin 2.40 2.40 2.40 2.40
Vitamin-mineral premix 5.65 5.65 5.65 5.65
Herb extract blend - 0.05 0.15 0.25
Total 100.00 100.00 100.00 100.00
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Table 2. In vitro digestibility of protein in shrimp feed supplemental herb extract blend

Protein digestibility (g/100 g sample)

Treatments Amino acid Soluble protein
Shrimp feed (SF) without herb extracts (control) 1.72+0.52 9.57+0.12
SF + herb extracts 0.05% 1.731£0.22 10.04+0.59
SF + herb extracts 0.15% 1.831£0.15 10.94+£1.43
SF + herb extracts 0.25% 1.83+0.24 11.46+0.64
P-value 0.948™ 0.088™

"™ Not significant
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Table 3. In vitro digestibility of carbohydrate in shrimp feed supplemental herb extract blend

Carbohydrate digestibility (g/100 g sample)

Treatments Total Maltose Xylose Glucose Mannose
reducing
sugar
SF without herb extracts (control) ~ 17.23+1.43°  645+0.18°  4.24+0.72° 479+030°  1.75+0.29
SF + herb extracts 0.05% 26.00£123°  7.66+0.70° 843+048" 6.36+£0.62° 3.55+04°
SF + herb extracts 0.15% 2582+2.11°  7.70+0.06° 7.97+224° 6.36+0.04° 3.79+0.19°
SF + herb extracts 0.25% 26.12£1.10°  7.77£0.36° 8.07x156" 6.41£0.10° 3.87+0.25
P-value 0.000 0.011 0.022 0.001 0.000
The average values with the letters *“®in the same column indicate a significant difference (P<0.05)
Table 4. Growth performance of white shrimp fed a blended of herbal extracts for 28 days
Growth performance Treatments P-value
0% (Control) 0.05% 0.15% 0.25%
Initial weight (g) 1.46+0.03 1.46+0.02 1.46+0.02 1.46x0.03  0.997™
Final weight (g) 4.15+0.19" 4.68+0.29° 4.80£0.29° 4.91£0.34° 0.003
Percent weight gain (%) 18456+14.75°  21991£2144°  22805+17.11° 23654+2664°  0.005
Specific growth ratio (%-day™) 3.73£0.19°  4.15+0.24° 4.24+0.19° 4.32+0.29°  0.004
Average daily gain (geday) 0.10+0.01° 0.11£0.01° 0.12+0.01° 0.12+0.01*  0.004
Feed conversion ratio 1.51£0.07°  1.16+0.07° 1.14+0.05° 1.10£0.11°  0.000
Survival rate (%) 87.2+4.38 95.2+4.38 93.6+6.69 93.6+3.58 0.086™

The average values with the letters * *in the same row indicate a highly significant difference (P<0.01)

" Not significant
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