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ABSTRACT

Background and Objectives: There are many residues from households or restaurants such as
shrimp shells and fish bones that are interested in using as alternative raw materials in aquatic
animal feed. This study aims to investigate the effect of supplemental protein hydrolysate from
shrimp shell meal and bone meal digested by bromelain and papain enzyme in hybrid catfish
diet.

Methodology: The study was designed in 2 x 2 factorial in completely randomized design with
three replicates each. Factor A was animal feed ingredients (Shrimp shell meal and fish bone
meal) and factor B was extracted enzymes (Bromelain and papain). The hybrid catfish were fed
5% of body weight twice a day with experimental feed. Every 2 weeks, fish was sampling to
weight for adjust feed intake and growth data were recorded for a period of 2 months.

Main Results: At the conclusion of the experiment, it was observed that raw materials and
enzymes mutually influenced the quality of the resulting protein hydrolysate. Bromelain enzyme
effectively digested fish bone meal, resulting in a high-quality protein hydrolysate. When
incorporated into the diet, it significantly improved growth compared to all groups of hybrid
catfish. Furthermore, it outperformed the group receiving protein hydrolysate supplemented
with shrimp shell meal digested by bromelain enzyme. The final weight averaged 16.50 + 1.41
g/fish, weight gain was 9.31 + 1.47 g/fish, and daily weight gain was 0.17 + 0.03 g/fish/day
(P < 0.05). In terms of feed cost, it was found that the protein hydrolysate supplemented diet
using fish bone meal with bromelain enzyme was more cost-effective than commercial feed.

Conclusions: The use of protein hydrolysate from bone meal digested by bromelain enzyme
supplemented in hybrid catfish diets improves the growth of fish and, as alternative raw materials,
helps reduce the cost of aguaculture feed production.

Keywords: Bromelain, papain, hybrid catfish
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Experimental diets

Ingredients (kg)

Al1B1 A2B1 A1B2 A2B2
Broken rice 22.00 22.00 22.00 22.00
Rice bran 26.00 26.00 26.00 26.00
Fish meal (60%) 15.00 15.00 15.00 15.00
Soybean meal (44%) 33.50 33.50 33.50 33.50
Soybean oil 3.50 3.50 3.50 3.50
Total (kg) 100.00 100.00 100.00 100.00
Protein hydrolysate (L) 0.48 1.50 0.56 1.50

A1B1 = supplemental protein hydrolysate diet from shrimp shell meal digested by bromelain

enzyme, A2B1 =
bromelain enzyme, A1B2 =

supplemental protein hydrolysate diet from fish bone meal digested by
supplemental protein hydrolysate diet from shrimp shell meal

digested by papain enzyme, A2B2 = supplemental protein hydrolysate diet from fish bone meal
digested by papain enzyme, Protein hydrolysate = supplemental liquid protein hydrolysate on

top in the mixer before pellet.
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Tu Table 2 Favuiiuledn UszAndnmnistey
waenfuuaznszgnuantuvessuluiuseiiau
waziouleivluivszansnwlunissesitliuan
Tt awmsnaau’lﬂmwaanmﬂuuaznsmn
anuTma’lutﬂaanmﬂunﬂ?mm‘luinﬂmmﬂ
wawaunaﬂiu'\mmimu USnalesiu YSuna
wralsu warUTunumeaneiagainintunszgnuan
Yu TudenisliviinuuraBsuuasWeane iage
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UM UNVEWUTU

2 wﬂumauammmu’l,wwmﬂimanatanaa way
Uamdaav‘imuvlwswmwaaammmmsnaaa
wazgaduinluldusslenild wudeiuiieau
299 Mahata et al. (2008) finui asdUsEnaUNI
wilvenudendsUsznaudie TUsiu wh dels
uwrawWen veanesa warladuludadiuiosas
24.03, 25.60, 26.89, 16.69, 0.85 uaz 18.70 ‘mﬁ
W&y 938 Alaunsedsenlaniy aeandosiu
57897184 Ingweye et al. (2008) finun wWien
Fausznousielusiu 11 wazideloludadiu
Sovay 48.30, 17.55 uaz 13.30 mwddu AW
wi 2,595 Alaunsessentaniy Judiulddn
asrUsznaumuaiiveaudanidiAluudsfeu
mmwmmuuawauanmqnuImamﬂﬂsvnaumq
mwaqmaanmwuﬂnmqnuuu waanuwma
Yade 1un undaiiun aeWugi uazIsn1sulszu
Tnofwanewuglugasiisyaulusiiugend (Meyers
et al., 1973; Ngoan et al., 2000) & Jodnak
(2012) la@nwfanssuna@ininvelusiu



lelaslawmainnszanuantiauavnasiewadasne
ns¥gn wuil asduszneunanveInsEgnUatila
Ao WhuazlusAuluylinuievay 60.82 uax 24.43
vosmdnuis sy Taenszgnuaiia
fidndussdusznevlutiinugeiian sesan
Ao Tusiu Aty wasluiiu (Faivishevskii et al.,
1992) Falneviluudanszgnuaniilusiulszann
Feway 13.6-22.9 uasiiussinuszuruiovas
55-65 woauminuie FefiunmFouduesd
Usznaugega sesaunie weane’a uazuisindu
wu wunilden wdn uarludon Wusu 3nms
Anwasdusznaumaaiilunszgnuesdaiiia

wud1 TUsunalushuiesay 31.52 (Vignesh and
Srinivasan, 2012) dmiuesauszneuniaaiily
nssqnwaqﬂawﬁﬁﬁu WU nszgnUalInEng
(Suwan, 2002) wu31 UsAu ¥ Anutu wes
lusfu $ouay 20.50, 44.80, 28.60 uaz 5.78 voni
wiinien sudidu wislunszgnuaineail
510913 usiu 8 Aty waslesiu Sevas
3570, 52.60, 7.70 uaz 1.40 veuimiinuva
Auau warnszanUatuvaueu (Toppe et al.,
2007) iflusitu 181 Pty uazluiu Sosas 29.20,
26.30, 5.00 uaz 38.1 veumiinui sy

Table 2 Chemical constituents of protein hydrolysates from shrimp shell meal and fish bone

meal digested by bromelain enzyme

Sample Total nitrogen Lipid Calcium Phosphorus
content (%) (%) (mg/100g) (mg/100g)

Protein hydrolysate derived from 0.31 0.22 33.38 11.40

digest shrimp shell meal by

bromelain enzyme

Protein hydrolysate derived from 0.10 0.11 21.76 5.28

digest fish bone meal by bromelain

enzyme

Protein hydrolysate derived from 0.27 0.09 36.70 7.84

digest shrimp shell meal by papain

enzyme

Protein hydrolysate derived from 0.10 0.07 16.44 2.32

digest fish bone meal by papain
enzyme
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Figure 1 Protein hydrolysates derived from shrimp shell meal digested by bromelain enzyme

(A), fish bone meal digested by bromelain enzyme (B), shrimp shell meal digested by

papain enzyme (C), and fish bone meal digested by papain enzyme (D)
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+2.44,2.74 + 0.40, 3.37 + 0.24 way 4.05 + 1.05
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Table 3 Growth performance of hybrid catfish

aimn. e

nimsltieuluivseliiaugesidenieu aeall
Hed1Ay1eads (P < 0.05) durdu 9 laun
ada 1Y) - &
USunuemsinu onsimsilasuamnsiduile
wardnsINsIentIinveslar wu Lilidvdwasiu
fuseniningdu (Wasnisuuasnszgnuattu)
fueulel (Useliiauuazuiuu) (P > 0.05) ALana
1u Table 3 ua Figures 2-4

Experimental diets
Parameters
A1B1 A2B1 A1B2 A2B2 P-value

Initial weight (g/fish) 7.18 + 0.10 7.19 £ 007  7.20 + 0.07 7.18 + 0.10 0.990
Final weight (g/fish) 12.23 + 2.06° 1650 + 1.41° 14.45 + 0.47* 1337 + 203"  0.021
Weight gain (g/fish) 5.06 + 2.05° 9.31+ 1.47° 726 +0.40" 619+ 212  0.024
Daily weight gain (g/fish/day)  0.09 + 0.04° 0.17 +0.03° 0.13+0.01®  0.11+0.04®  0.023
Feed intake (g/fish/day) 0.40 + 0.01 0.45 + 0.02 0.44 + 0.05 0.42 + 0.06 0.192
Feed conversion ratio 5.04 + 2.44 274 +040 337 +024 4.05 + 1.05 0.091
Survival rate (%) 7444 + 539 8333+ 0.00 84.44+509  8333+882 0.376

> Means with different superscripts within the same row differ significantly at P < 0.05. A1B1 = protein

hydrolysate derived from shrimp shell meal digested by bromelain enzyme, A2B1 = protein hydrolysate

derived from fish bone meal digested by bromelain enzyme, A1B2 = protein hydrolysate derived from

shrimp shell meal digested by papain enzyme, A2B2 = protein hydrolysate derived from fish bone

meal digested by papain enzyme.
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Figure 2 Interaction effect between raw material and enzyme on final weight
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Figure 3 Interaction effect between raw material and enzyme on weight gain
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Figure 4 Interaction effect between raw material and enzyme on daily weight gain
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Table 4 Cost of experimental diets

ey

asn.n.

Diets Price (baht/kg) Cost of diets (baht per 1 kg of fish weight)
A1B1 15.23 46.19 + 7.31°
A2B1 15.23 31.53 + 2.60°
A1B2 14.24 34.06 + 497
A2B2 14.24 38.68 + 6.97*

A1B1 = protein hydrolysate derived from shrimp shell meal digested by bromelain enzyme, A2B1 =

protein hydrotysate derived from fish bone meal digested by bromelain enzyme, A1B2 = protein

hydrolysate derived from shrimp shell meal digested by papain enzyme, A2B2 = protein hydrolysate

derived from fish bone meal digested by papain enzyme.
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