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head waste is rich in Calcium Carbonate (CaCo3), a higher concentration of organic acid is 
required for ensilation (Chen et al., 1983) than for TV and FW. It was found that 7% w/v of formic 
acid is suitable for preparing SH after trials with different concentrations of acid. The shrimp 
head was mixed with TV in various concentrations of 25% (SH75:TV25), 50% (SH50:TV50) and 
75% (SH25:TV75), in order to accelerate the enzymatic hydrolysis owing to the elevated levels of 
digestive enzymes in tuna viscera. The TV and SH wastes were homogenized and blended at  
aforesaid ratios and 7% w/v of 85% formic acid was added and thoroughly mixed. 

For preserving the pigments, the SH silage was prepared in two lots. The Lot 1 was 
kept as control for ensilation under room temperature, with no antioxidant and light protection 
(NT).  In Lot 2, SH was treated with 0.1% of butylated hydroxy anisole (BHA) (USFDA, 2011) as 
an antioxidant to prevent oxidation of pigments (T). The temperature was maintained below 
25oC and the lot was kept in dark colored plastic bottles to prevent photo oxidation of pigments. 
Both the lots were kept for aging in closed plastic containers with daily mixing for a period of 7 
days. All treatments were done in triplicates. Table 5.2 indicates the design of silage preparation 
from various seafood wastes.

Table 5.2: Seafood silage sample design for foliar spray preparation

Sl. 
No. 

Foliar spray code Composition Treatment conditions and storage 

1. TV 100 100% Tuna Viscera 3.5% w/v, 85% formic acid, Room temp. 

2. FW 100 100% Fish Waste 3.5% w/v, 85% formic acid, Room temp. 

3. SH100 (NT) 100% Shrimp Head 7% w/v, 85% formic acid, Room temp. 

4. SH50:TV50 (NT) 50%SH + 50%TV 7% w/v, 85% formic acid, Room temp. 

5. SH75:TV25 (NT) 75% SH + 25% TV 7% w/v, 85% formic acid, Room temp. 

6. SH25:TV75 (NT) 25% SH + 75% TV 7% w/v, 85% formic acid, Room temp. 

7. SH100(T)  100% Shrimp Head 0.1% BHA, 7% w/v, 85% formic acid + 
25OC Temp., Dark bottle. 

8. SH50:TV50(T) 50%SH + 50%TV 0.1% BHA, 7% w/v, 85% formic acid + 
25OC Temp., Dark bottle. 

9. SH75:TV25(T) 75% SH + 25% TV 0.1% BHA, 7% w/v, 85% formic acid + 
25OC Temp., Dark bottle. 

10. SH25:TV75(T) 25% SH + 75% TV 0.1% BHA, 7% w/v, 85% formic acid + 
25OC Temp., Dark bottle. 
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