221156

Fa0UA NI 2552 fianssuveuey laniluszuudese s Yszdninmmsdevemis

naznavesmaasueu liaens 4lss Temivesermstudariia (Oreochromis niloticus L.)
= " s = y xs Y Py = g e el

Yiaanlsranauiiuda (nzhssdani) smnzdosdaiil mndsumiziesdain

Jsepunssumafliam: sesmnaaTasduuning e13vu, PhD. 148 niil

= = L L1 1 o v o . =
msanudvnsruvesou e luszuudese s 1aun wulel protease, amylase 1AL lipase N
[ o 3 3 ) al . nt = = [
afannnszime flddmdu §1lddudane tezdvvenmilamaduunamae 5.7, 35.8 uay 92.1 3y
SR anusy Ansnmnstes & in viro vertagauunasTusAu TAud darl madamdea
LazmanEanuasu unasmdTulemsa 18un uildhad ilafudnlends nazuilednng uazuvaa
& ¥ H 3
Yo lgud et ez iy voueu leffiada ldnnd 18 venlawiamuina uazmsinymms
a ¢ Y =t i o A w9 o M oA
uou'land protease HanannULATRGEY Bacillus sp. lwemnsariiafimaunudmiudsmndanaei
ar da & - i =1 = =
524w 0, 50,75 ag 100 Weidud dedss@ninmmasosldvesTusAunuy in vivo tiaz mannFoyduTa
1 =} o o e
wuhainabn (5.7 nTY) tazvuanan (35.8 N3w) finonssuveasulad protease 1Az lipase @4
aidarvinalng (92.1 i) uazlumenssfudwnnssuvseu ey amylase Tumvinalngjoziian
gand JonanaiilszAninmwmsdesldves TusAunndaniugaga uazmiiavinalng)

[l =1 ar o 1 o e - il =t
asadesTlsaumnmnmaamuazuldafiqa dulamnadniisz@ninmmsdosidveclysiu
Tufagauunds Tsaunnaiialduandiunadd (P>0.05) Uszanimmmsdos Idvesudavosdm
fiavua 5.7 uay 92.1 sy a1 lduanaaiu (P>0.05) ‘lu'i’mqﬁmmfimﬂaueiamﬁﬂ Amivdarvuia
35.8 n TlszAnsnmmmstorldveaenuilaiudzvdsgaiaa Jseinsnmmsdosidvedluiu

& ¥
vostmiiaving 5.7 ndu fagelutiiuity Ghiiuhdu) dmdudanna 35.8 uaz 92.1 0¥y i
El 3
Uszdn nmmsoenldves ludugegaliniua msnaunudarudiemndamaownseauiinald
a - Ay Yo o 4 = o ' = ¢ - -
mswsyiiulavenimiildfvemstiasauilonSouiisunuyaniunu uamsiasuiou 193] protease #1
2 0.02 U luomnsiifimanaunudandudromadaundemnszaviinagelimsnigau Taveala
ad a o ' s 2
Sulnadlefieviudaganiuny uazgaelving 1dilss Teminnens Taomwz Tusfuiiviy

- o 1 & = o o
Tasamwzdailgsuemmsnaumudatiudomndandedisedu 50 uaz 75 Wetidua

;: :l’t ' q.ﬂl i\ o ah ﬁ!’ =
mnmsnanesadaiiaplihgasemsfisamuminzavaensii lU 1§ umsdsslmiiamead
¥ i M
suna 29 nfud lfegasermsmaumuarludemndamaesiiszdu 75 wosiud uaziaiudoe
s a o o - - it ' 3 v v
toulaf protease A3z 0.02U SeiinaliariimsnayfuTafia uaz iunndeninnduniuguiis

drunayvesaniiuluszduilnd (P>0.05) ualdumumemsidininguaiugu



221156

Rungkan Klahan 2009: The Digestive Enzymatic Activity, Apparent Digestibility Coefficients and
Effect of Enzyme Supplement on Feed Utilization in Nile Tilapia (Oreochromis niloticus L.).
Doctor of Philosophy (Aquaculture), Major Field: Aquaculture, Department of Aquaculture.

Thesis Advisor: Associate Professor Nontawith Areechon, Ph.D. 148 pages.

Activity of protease, amylase and lipase from.stomach, upper intestine, lower intestine and liver of
5.7,35.8 and 92.1 g male Nile tilapia (Oreochromis niloticus L.) were determined. In vitro protein, starch
and lipid digestibility by digestive enzyme from intestine of three sizes of fish and the effect of replacement
of fishmeal by soybean meal at 0, 50, 75 and 100 percents supplemented with protease (from Bacillus sp.) on
in vivo digestibility and growth perfonnaﬁce were studied. Small and medium fish appeared to have higher
activity of protease and lipase than the large one while large fish had higher activity of amylase than the small
and medium one. Protein digestibility in 35.8 and 92.1 g tilapia were highest in fish meal and sunflower meal
respectively while there were no significant differences of digestibility among protein source in 5.7 g tilapia.
Starch diges_tibility in 35.8 g fish was highest in tapioca flour but not significantly different (P>0.05) in 5.7
and 92.1 g fish. Lipid digestibility of the 35.8 and 92.1 g fish were found to be in fish oil but 5.7 g fish was
palm oil. The growth rate at the end of the experiment of fish fed with diet replacing fishmeal by soybean
meal without 0.02 U protease were lower than the control group, however, fish fed with diet supplemented
with 0.02 U protease had the similar growth rate as control group and similar trend was also observed for feed
utilization especially for protein utilization. Fish fed with diet replacing fishmeal by soybean meal at 50 and
75 percents supplemented with 0.02 U protease had the highest protein digestibility. All levels of
substitution of fishmeal by soybean meal with and without supplemented protease had no effect on survival

rate.

The result indicated that the partial replacement of fishmeal by soybean meal at 75 percents
supplemented with 0.02 U protease was appropriate for Nile tilapia feed because it yiclded good growth rate

which was not significantly different from control (P>0.05) but with lower feed cost.





