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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 aquaculture feed production.

Keywords: Bromelain, papain, hybrid catfish
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Experimental diets

Ingredients (kg)

A1B1 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 (ke) 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 = supplemental protein hydrolysate diet from fish bone meal digested by

bromelain enzyme, A1B2 =

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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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

(M), 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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fseiu sasnswasuemsduilewiniu 5.04
+2.44, 274 +0.40, 3.37 + 0.24 ez 4.05 = 1.05
LaE8NIINITTONTINYEIUAINNGNHANLYINAY
Soway 74.44 + 5.39, 83.33 + 0.00, 84.44 + 5.09
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Table 3 Growth performance of hybrid catfish

ﬂ'jwmﬂ%mulsﬁﬁm@ﬁLausiaamﬁaﬂﬁqﬂu pe19l
Toddyneadd (P < 0.05) dwwadu 9 lmm
USinaemsiiny 8nsinisiasuenmsiduie
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fusgnindngiu (Wiendsluuaznszgnuaivu)
Auteulyy (useliauiazunidu) (P > 0.05) Aalan
Tu Table 3 way Figures 24

Experimental diets

Parameters
A1B1 A2B1 A1B2 A2B2 P-value

Initial weight (g/fish) 7.18 + 0.10 719+ 007  7.20 = 0.07 7.18 + 0.10 0.990
Final weight (g/fish) 1223 +2.06° 1650 + 1.41° 14.45 + 0.47* 1337 +2.03®  0.021
Weight gain (g/fish) 5.06 + 2.05 931+ 1.47° 726 040" 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 2.74 £ 0.40 337 +0.24 4.05 + 1.05 0.091
Survival rate (%) 7444 + 539  8333+000 8444+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

Diets Price (baht/kg) Cost of diets (baht per 1 kg of fish weight)
AlB1 15.23 46.19 + 7.31°
A2B1 15.23 31.53 + 2.60°
A1B2 14.24 34.06 + 4.97"
A2B2 14.24 38.68 + 6.97"

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.

G

ylinreeingAvernIsdniianinase
wulwifiandesingiv dwaliaigngnueandi
lasvemsiasulusiulalaslalnainnszgn
Uantudoasmetoulwsivsediiau (A2B1) fin151a3ey
wulaiiAnivagngnuasilasuemsiaiulusiu
lalaslawnainidenisludesnisioulad
usefllau (A1B1) eaviouliiufamavesnisly
Uszlewilfannnszgnuartuiiniunisdesse
oulgiiusaiiiaudonisiasyiivlanveslainn
anwan TudhuvesUainnanuaniildiuemsiasy
WsiulalaslawnannseanuanUugesmeieuled
Uy (A2B2) fiAnnisasgydulalnalasslainn
annandildsuomsiasulusiulelaslaemann
Wienfwudosdsiouleusediau uenaini
Famudnsveuvesoulsiiassvinging
yhawiuendneiu wazesdusznoumaaiives
TagAviianuduiusiulsednsamnisyinnuves
vl duAuNUAIEINT WU AUYUYEDIMS
wandSaiinsasulusiulalaslawmainnszgn
Uaugosdeloulsiusediauiiduyuiisini
5113 RIAEISITUNNISAT HanTs

v vy
o.ldd‘s[’yd

Anwassitliduin nsdenldioulsivimunzan
NurlnuesingiuneniaINsrIudaiasy
Uszdnsninnisdeslivaseuladneingfiv
thid Sdwasenisiiuslevdldvesainis lne
fnarenissauiulnvesdnd uasiduuuiniens
WWUselovdannaemaeianldifuonsdns vile
ansuyuAiemsuaziiuyarlunisduingiv
madenlunswanensdniiile

AnRNIINUIZNA

VBVBUNTLAUUNIINGINYTIVA ]
wysysel wagdnuANenIIUAITALETY
Ingnmant Iouazuinnssuildsmaduayuny
2ANYNIIUITY Hau1IngrAtans Ideuas
winnssu suusznasihunewuduaSAnemans
Wewazuinnssy (@na.) Usedtaudseuna 2565
$alA3an3 654145000018 FIUTIVBUBUAN
W NeNAITUTENE @1V IYUNYATAIERNT ARy
walulagnisinuaseazimaluladgnainnssy
uAInedesvigimesysal flowasizsianiud
LLaquﬂsaiﬁm%’UﬁwLﬁumu%’duﬂ%ﬁﬁ

JsansSnenmansinuas UA 54 aUUA 3 AUENEU-SUNAU 2566 237



e misiasuiplaslananmsgobaiudonivlunia:ns:gnuandufupikisuaian
v a
LDNE1I91999

AOAC. 2012. Official Method of Analysis of AOAC International. 19" edition. Association of Official
Agricultural Chemists, Washington, D.C., USA.

Clemente, A. 2000. Enzymatic protein hydrolysates in human nutrition. Trends Food Sci. Technol.
11(7): 254-262. https://doi.org/10.1016/50924-2244(01)00007-3.

Didgrew, A., P. Siriwan, N. Thongwittaya and W. Prokati. 2008. Effect of papain supplementation
on productive performance in broilers. Journal of Agricultural Research and Extension
25(2): 17-23. (in Thai)

Faivishevskii, M.L., T.N. Lisina, S.I. Khvyiya and T.G. Kuznctsova. 1992. Utilization of bone protein
fractions. Myasnaya Promyshlennost. 2: 14-15.

Garnjanagoonchorn, W. and S. Trevanich. 2015. Development of shrimp flavor seasoning from
head scraps and shrimp shells. Available Source: https://www3.rdi.ku.ac.th/?p=19331,
August 22, 2022. (in Thai)

Ingweye, J.N., B.I. Okon, J.A. Ubua and A.l. Essien. 2008. Performance of broiler chickens fed fish
and shrimp wastes. Asian J. Anim. Sci. 2(2): 58-63. https://doi.org/10.3923/
ajas.2008.58.63.

Jintasataporn, O. 2010. Aquatic animal feed (251371). Teaching Publications. Department of
Aquaculture, Faculty of Fisheries, Kasetsart University, Bangkok, Thailand. (in Thai)

Jodnak, S. 2012. Biological Activity of Tilapia Bone Protein Hydrolysate and Its Effects on
Osteoblasts. MS Thesis, Prince of Songkla University, Songkla. (in Thai)

Karaket, T., M. Seel-audom and B. Yuangsoi. 2022. Partial replacement of fish meal with blood
meal in diet on growth performance for nursing red tilapia (Oreochromis spp.). BUSCLJ.
27(2): 801-814. (in Thai)

Kim, S.W. and N. Rajapakse. 2005. Enzymatic production and biological activities of chitosan
oligosaccharides (COS): a review. Carbohydr. Polym. 62(4): 357-368. https://doi.
org/10.1016/j.carbpol.2005.08.012.

Kingkaew, K. 2020. Bromelain: protein digestion enzymes from pineapple. TISTR. 35(2): 28-31.
(in Thai)

Kuakaew, J., P. Muangyao, P. Plaipetch, M. Prayunpun and S. Thongrod. 2012. Protein hydrolysate
from shrimp waste as protein sources for fishmeal replacement in formulated feed for
Asian seabass (Lates calcarifer Bloch, 1790). Technical Paper No. 15/2012. Department
of Fisheries, Bangkok, Thailand. (in Thai).

238 Agricultural Sci. ). 2023 Vol. 54 (3)



Mahata, M.E., A. Dharma, H.l. Ryanto and VY. Rizal. 2008. Effect of substituting shrimp waste
hydrolysate of Penaeus merguensis for fish meal in broiler performance. Pak. J. Nutr.
7(6): 806-810. https://doi.org/10.3923/pjn.2008.806.810.

Meyers, S.P., J.M. Rutledee and S.C. Sonu. 1973. Variability in proximate analysis of different
processed shrimp meals. Feedstuffs. 45: 34-35.

Ngoan, L.D., J.E. Lindberg, B. Ogle and S. Thomke. 2000. Anatomical proportions and chemical
and amino acid composition of common shrimp species in central Vietnam. Asian-
Australas. J. Anim. Sci. 13(10): 1422-1428. https://doi.org/10.5713/ajas.2000.1422.

Rao, M.B., A.M. Tanksale, M.S. Ghatge and W. Deshpande. 1998. Molecular and biotechnological
aspects of microbial proteases. Microbiol. Mol. Biol. Rev. 62(3): 597-635. https://doi.
org/10.1128/mmbr.62.3.597-635.1998.

Suwan, W. 2002. Production of Gelatin from Red Snapper Bones. MS Thesis, Kasetsart University,
Bangkok. (in Thai)

Suwannaphan, S., S. Pacharean and P. Thongrak. 2018. Production of Protein Hydrolysates from
Catfish Waste using Plant Enzymes. Research Report. Faculty of Agricultural Technology
and Agro-Industry, Rajamangala University of Technology Suvarnabhumi, Phra Nakhon
Si Ayutthaya, Thailand. (in Thai)

Toppe, J., S. Albrektsen, B. Hope and A. Aksnes. 2007. Chemical composition, mineral content
and amino acid and lipid profiles in bones from various fish species. Comp. Biochem.
Physiol. B Biochem. Mol. Biol. 146(3): 395-401. https://doi.org/10.1016/j.cbpb.2006.11.020.

Vignesh, R. and M. Srinivasan. 2012. Nutritional quality of processed head and bone flours of
Tilapia (Oreochromis mossambicus, Peters 1852) from Parangipettai estuary, South East
Coast of India. Asian Pac. J. Trop. Biomed. 2(1): S368-S372. https://doi.org/10.1016/
$2221-1691(12)60189-0.

Vorachantra, S. and R. Sitthigripong. 1996. Animal Nutrition. Odeon Store Press, Bangkok, Thailand.
(in Thai)

Younes, I., O. Ghorbel-Bellaaj, R. Nasri, M. Chaabouni, M. Rinaudo and M. Nasri. 2012. Chitin and
chitosan preparation from shrimp shells using optimized enzymatic deproteinization.
Process Biochem. 47(12): 2032-2039. https://doi.org/10.1016/j.procbio.2012.07.017.

Younes, |., S. Hajji, V. Frachet, M. Rinaudo, K. Jellouli and M. Nasri. 2014. Chitin extraction from
shrimp shell using enzymatic treatment. Antitumor, antioxidant and antimicrobial
activities of chitosan. Int. J. Biol. Macromol. 69: 489-498. https://doi.org/10.1016/j.
ijbiomac.2014.06.013.

JsansShenmansinuas UA 54 aUUA 3 AUENEU-SUNAU 2566 239



	AW04 AgiSci journal Vol54_3



