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Digestive Enzymes and Food Development for Aquaculture

M3t waqﬂifza‘uﬁ's'* I0F qﬁ'miim Tndnminz

Karun Thongprajukaew'™ and Uthaiwan Kovitvadhi?

unaaga
wlrdgagarmsiiunumiaydaniadule
wazmsdssiavesdasin TasfAanssuvasianwlad
FANNFUNUTAUNITABLAWBINIILATUINNT
MadReuilaan9E3IInen wazwnAnITunIIin
91%3 Lauvlﬁnﬁsiaﬂmmigﬂa‘?m‘rfumnai’m:%é"ﬂ
laun nzwnzenrns #lEEN wazedvizsiutey
8113 (AUdaw AULATAUBEW wialwasaIndnn)
uloddasomsfifunumidlumndfouuas
aafluanangunantdidundsnu ldud waavh
azluias lawa lUsdes v3Udu wazlalandudu
Gonin nadsgndlfanuiduenlodiesains
Judumedanlumanauwiowslifinanzaniy
ANuUaINsIaIEAtIn wastRnUssAnsawmsls
owsldonadui wenanilsstiuaadSunmas
LﬁﬁlﬁLﬁ@lﬁl’mﬂ’ﬁﬂaUBW%WELLUUVLSJQN‘HSELI FIUNIAA
dunulumindadneis mafinwiewlmidenains
aanInUszynd ldnannnaIeng 1w n1saaiian
LLafzmiﬁuﬂmmmwmaai’@]qamﬁaaﬁ”ﬂag@immi
mi?ﬁ'@ﬂﬁmmsLﬁasLﬁLﬁ@mwﬁ:unu ARSI RETEVY
Qmmwmnﬁﬂﬂmﬁ’l,fl,auvl,snﬂl,ﬂuﬁ’s%’?@ WALNNT
wuanlodiialmAamidegogefidszansnn

amdan: Fadin Lawloddeseinis ezlulas
Tas Tus@ies n3u%w lalanSudu

Abstract

Digestive enzymes play an important role in
growth and existence of aquatic animals. Activities
of digestive enzymes generally correlate with
nutritional response, physiological alteration and feeding
performances. Digestive enzymes are produced by main
organs including stomach, intestine, and some other
digestive organs (such as pancreas, hepatopancreas
or pyloric caeca). Important digestive enzymes for
converting main biomolecules into energies comprise
a-amylase, lipase, protease, trypsin and chymotrypsin.
Application of digestive enzyme knowledge, is therefore,
vital for feed development to meet the need of aquatic
animals and to increase feed efficiency. Moreover,
it might be helpful for reducing waste caused by
animals’ incomplete digestion as well as the production
cost. Knowledge of digestive enzymes can be applied
to various aspects such as selecting and improving

raw materials to initiate feed formula, feed
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management for breakeven, evaluating growth quality
using enzymatic indicator, and supplementing enzyme

for effective digestion.

Keywords: Aquatic Animals, Digestive Enzymes,
Amylase, Lipase, Protease, Trypsin,

Chymotrypsin
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mmmsiasn,l,a:@@éfmmm‘svlﬁﬁﬁﬁu L% MIAALREN
gn2r 32eU niedrmItwRnzaulunsaauys

Jandvomnilienlmidesamsiimilalasladld

i [17, [14]

52 msﬂ%fuﬂ@ﬁmqﬁummw‘%ammﬂﬁsiaﬂ\i'lsl
fasiniusewindiynufisaiunsdesanms
Lﬁamﬂsl,wﬁaomﬁqﬁaﬂdnﬁm‘swa@Lauvl,sﬁﬂﬁﬁaﬂ
vlwilszansanwmsdesdn asin mslwenmsiid
2UMATUWIALAN (Microdiet) anarhlvszanSawnma
aiawaaé’@fgﬁu losannmstniiaese s

Anadeanislalaslaguadtanlsd [1] wenand

m3lglusduruwmstasutedin (Hydrolysate) 'ma
nsnaziiludasy (Free Amino Acid) WU TRy
mmmmsnlummamm:@@sﬁﬂuammaﬂaau"l,@l
Wuatned [24]

5.3 mMalasaawlosigasainis
NMIANYTEENTAINANTIT D115V 0 I8 51N

mmmn‘s:éjui@ plfinafiadna g 1mw mMaasuiamn lmd

\ o a '
891913 (Exogenous Enzymes) <3919ULARI
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fananmssaaTei (Synthetic Enzymes) aengls
fignu ﬂsz%w%mwﬂ'ﬁl‘ﬁﬂiﬂwﬁmﬂmmﬁua%iﬁtu
5200 [40] wszrRievastawladidle [41] wonannit
M3lRew130%3a (Live Diet) 154 8157ds (Brine
Shrimp) W30 bIlas (Water Fleas) ieduunsaves
auldimnunsliemisduiagd (Co-Feeding)
WuhsansnsEsIMstasuazmaeulavasiasin
Tusanlavaruriia [24]

5.4 N1IAANIIDINANT

mmiﬁﬁmauvlﬁnﬁziaUmmimm‘smﬁ'u
U antamwmsliUszlomianawnsle 1w msdnm
napasaud lumslwerisaafanssuvosianled
dapenvng [42], [43] tavanuivesiaonmsh
ANz aURanILapIEa i UAzIiaANNAUN W30
N139A8IM1T (Starvation) ialramatiuanmsing
uaznauInlfemsEnass (Re-Feeding) Lﬁ'am:éju
TWdafinesnfinamisunnin (Appetite) [2], [8]
wananit msldfialsinding (Neuropeptides) 1w
Bombesin, Gastrin, Somatostatin, Substance P 738
Vasoactive Intestinal Polypeptides 1Hué% N&1a190
ﬂi:éjuslﬁé‘m'ﬁmé"aLauvl,ﬁﬁﬁl,m:ﬂ'aﬂm%'ﬁlﬁﬁﬁu
[24] W3oanassugasluniiinase AN 895 UL
oo TueIlaIusat 11w Growth Hormones %38
Thyroid Hormones (T3 uaz T4) 186w

5.5 nsdsziwmsiaule
maasnudasAanssuvesonladdononng
sansavandamaaulaaswaminisvesdafinle
maauudasianssuvasndUduuas lalundydu
Mmldandimszninemsddude lalundudu (Activity
Ratio of Trypsin to Chymotrypsin: T/C Ratio) Ins
wWasnwulas ssnadalszantawnisdaslUsan
Yunmnsaesdludassluwaguuaslunduile
am;amaamsa‘%ﬁuLLa:mmmuM‘sﬁu LRzZaAININg
dula [37)] (g‘ﬂ‘ﬁ' 6) il iflasansanmmaves
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- =

[Geiy iy p» Trypsin
upnulou
ol ey

!

I Froter dgeation sfcsncy I
e
Plasma free ameno aceds L

# | Muscle e amine acids
_‘/ _.__'.__-
Iremune: sy sem Froimrn pynihesmAumove: | FNA proteni Eraama nsuin
Praten growth afficency Flesh qualey

Growth rate

sufn 6 nalnarnquaminidulaludafinlasnis
LEAID8NTDINIUTU WAz T/C Ratio [4]

n3USuuay lalansuduianuaunusnuainuesin
21IveILan 8aTMIgada nRsATzEnIRexdly
Asndugnsunmsaislsan  uazIzedun1INas
VBIWARUNBUTAY [44] Goin BATMEIUGING
sesunntmadvle waludusumsuaaseanves
r3USuvdelaluvisudu [2], [4] wonanit samdn
vpdazlulagdan3Udu (Activity Ratio of Amylase
to Trypsin: A/T Ratio) &98anuguwusiunslsy
dszloamianslulaiasauazlsdu wuinaansald
ﬂﬁ:Lﬁquammmiﬁummwaaé’@'ﬁﬂﬁvﬁuﬁu

(11, [71, [14]

6. a1
Aanssuvadianlodiona1nsinNUFNNUS
Aunisdulanaznisiaonudasnislnouwins
sasia i luudas ity msdnsnfenssavasianlod
8o ﬁmm‘smmsnﬁwmﬂs:qﬂﬁ‘lﬁﬁiaﬁwm
nsrUIuMIHAAa N TEa Sl TUs En AWl
fadramaluladauenladdoyeinsniouls
Vi MIRalRenuazUTuIg MW TanaueIms
Thnunzaulaonisdszifindsednsawnsteslu
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