118

19NE13919949

v
[ a o /A v Av Y]
naniszan. 2541, alemamnzideslaiamadaeiugansan 2. ao1uitenazian,
Y
Wugnssudaii, nsgnsrunuasuayannsal.
NTNUTENa. 2545, aaamIlszuauralsemeng w.e. 2542, a1l uN 10/2545. Nl
a 4
wIEgNaMIIzas nIulseng, nIENTINRYATIAY ANl
Y Y
A3 neoluana. 2543, mamzidesdariaudauns. 2. dadimiudies 11 : 175-179.
A v AaAa o ] 1
1N50308 A0ATH. 2545, Y1NUszuanalszima. 1.0151U5214 55 ; 86-88.
= 4 [ Jd 9 =) dy a 9J
WIaNal WIATU tazymsia ilsziaigna. 2538, mInaasuniz@saariame
GMT. 2.71515214 3 : 255-260.

J

A = Y] g <3 4 g’ ] [ A a
UING qUINYY. 2544, Wﬁ"’U@\353@1Jﬂ’]ﬂ!ﬁ/ﬂlllaﬂiuﬂ']allu'luu@]@ﬂqilﬂﬁiylﬁﬂiﬁm@\j

L]

a a a JAa @ a
a1ia (Oreochromis niloticus Linn.). INIUNUDTINIFITATUHIUUNG
UHINNEEAIVAIUATUNT,

Y

Ay J 1 J v Jdo 1
‘Uﬁia@ WATINY. 2542. LﬂH@]ﬁﬂiamu%’f’]ﬂﬂ@’l%WLW’]glaﬂﬁﬁ@ﬂu’]ﬂi@ﬂ. Q. ﬂ']iﬂigllﬁ 52

:306-307.

D.

¢ o

' 4 < P A A ¢ 1
Usal onul3eq. 2543, 10U laniniee s, RuNASIN 3. ngamwe : TsaNuRLWegInag
NSATUNINGSe.
= a Aa A [y o)
WITUAT 93 I, 2531, dantiaduaaiug ne. 2. mIdszus 41 : 41-43,
a A= a M A @ 4 Y Aav 4 1
Wyad @oweynans. 2538. dunand : szavangadnelanszualamadani. 2. 41
IATHFNINTINYAT 41 : 2-5.
a W = 4 9 9 d 1
Wende audy waz dudswn) wiaundd. 2538 misldeu ladeedeslueiisdagn,
2.mM515234 48 : 345-351.
< ~ = dy a 1
Myns s A anafen. 2543, aorunmmsnziaeslaialudsanalne. 2unuinyas

28 : 173-181.



119

Jd a

= [ a v av J a -4
JUAT JWNIAUNG, U.5.9. FHYUATT TITAIAU, 83YNT  gNDINA ﬂﬂlIﬂJ WIHFNUD,

£} b4 o 157

[ ] a a 4 Aaa [ 4
dsznda Tnusdia, Waiw Tuep1, S308 INagIsTuna, Yive quseuu,
Y
Y @ Jan
qu1a @elizauna tag UETE WIHAUANIAG. 2542, FUAL. NTUNWA : MR

TuAl AnLINmans NHIINeduNiaa.

4 v Jd A

9
o a a 4 v o w
UIUN G]\W]'D'QUI,WIﬁ]u, M MITAUNUNG, Wiﬁmﬁ% ﬂﬁI?Jfﬂﬁ, qauUa HYVIY, N1YY

U a a %

Ao, 252 I¥INT1eTU AT INA IUNT 15NY. 2536, MITNAUINITINE

q

£4 4
A

I Y
@esdaiia. eaTwWeunIRITUN 23, aonfudtemamiz@ssda i, nsu

4
‘]Ji%ll\i, NITNITIUNHATUASTH NI,

a

a J Ao d @ J dy a v o 0’2} =
gNUD MIAUTUIATYY. 2543. ﬂ’lﬁlafNﬂa’luaiuﬂig"]f\iﬁg’]ju“ﬁﬁﬂﬁﬂ%ﬂ 2000. 12.1M13

9

1)5819 52 : 81-92.

a J Aaov d v 4 v Jdou & ) ) J a
gNUD AUTUATHY LS WUTANA Glﬂi'l_ql@]ﬁ. 2543. L’t’)ﬂﬁ']ﬁﬂ']!Lu%“LlTﬂWiLﬁfJﬂﬂﬁWu&.
4
ﬂ'ﬁll‘]Ji%iN, NIENTIUNHATUAST NI,

[

Y
a o a J a a a 7 o 1
AIYY IAUN, FJUAY Ii"l]uW"V]EJ"If}Z‘] Hag WUAYW WIUBYV. 2540. ﬂﬁW@Ju"mTﬂﬂﬁliuQﬂ

Q q

Ua 259 Epinephelus Coioides 78004, 10NH153¥1015 RUVN 22/2540. 901U

Y
o

Y v
MWommnzaesdatuiimer asvan.
v Aa s o J o a dy a dl 1
Fw5uns Sauy uaz lwyad Jaune. 2545, madesmilasdaunaianuvuiiv
A19NY. 2. N15UTTNe 55 : 33-46.
] [ a‘{ v Aad A o 4 = vAa ~ o 9 1
dunun anadaa uag fadd giviand. 2525, 3130 Tasagiveaamiudininaig
v F
sz, ena1s1mmIntun 7 an1iudszuainaurana.
Y
[ 4 a 4 o w 1 a
gensan wyralszasy. 2540. dhautihdu. 2. V1A EgRIMSINEAT 43 : 17-18.
L [] a 4 4 []
nay 01aNNs. 2544, tou e luszundoseristazmaasueu leiinoseluns
] ] a d aA Y
go0111s. 1y tenasiszasumsduuudinms s Tuleyd A0 uih 2-7,
NIUNN - FAAA INHAT
a =) [ d a a 4 Y] a Q( a 4 a a a
de giszasy, 35ad FUNTeNd, 951 IAuans uaz 23 AMANA.
g < 4 g’ @ 1 [ [ 1
2541. m3lsmniiomaaluthduiniuunudnnInaluevins oy 1. a7l
a a a 4
srozI A Ta. 2. @9UaIUATUNT 1NN 20 : 303-311.
Y Y
giiesed a1 uas. 2529, Manzveeiuilar. madsumnzdesdaiin. njanna ; aae

Uz unMINdenEaTAEaS.



120

Absalom, K.V., Omoregie, E. and Igbe, A.M. 1999. Effects of kidney bean Phaseolus
vulgaris meal on the growth performance feed utilization and protein digestibility
of the Nile tilapia. J. Aquat. Sci. 14 : 55-59.

Al Hafedh, Y.S. and Siddiqui, A.Q. 1998. Evaluation of guar seed as a protein source in Nile
tilapia Oreochromis niloticus (L.) practical diets. Aquacult. Res. 29 : 703-708.

Almirall, M., Brufau, J. and Esteve-Garcia, E. 1993. Effects of intestinal viscosity on
digestive enzyme activities of intestinal content and ileal digestibilities on poultry
fed barley diets at different ages supplemented with B-glucanases. Enzymes in
animal nutrition Proceedings of the 1" Symposium (eds. C. Wenk and M.
Boessinger) Kartause Ittinger, Switzerland, 13-16 October 1993 pp. 69-72.

AOAC. (Association of Official Analytical Chemists ). 1990. Official Methods of Analysis.
Washingtion, DC : AOAC.

Austreng, E. 1978. Digestibility determination in fish using chromic oxide marking and
analysis of contents from different segments of the gastrointestinal tract.
Aquaculture 13 : 265-272.

Austreng, E., Storebakken, T. and Asgard , T. 1987. Growth rate estimates for cultured
Atlantic salmon and rainbow trout. Aquaculture 60 : 157-160.

Boonyaratpalin, M. and Phromkunthong, W. 2000. Effects of Ronozyme VP treated rice
bran and oil palm meal on growth of sex reversed Tilapia niloticus The 6" Roche
aquaculture conference Asia Pacific. (ed. B. Hunter) Bangkok, Thailand, 29
September 2000 pp. 50-63.

Bowen, S.H. 1982. Feeding digestion and growth qualitative considerations. The Biology
and Culture of Tilapias Conference Proceedings 7" International Center for Living
Aquatic Resources Management (ICLARM) (eds. R.S.V. Lowe and R.H. Mc
Connell) Manila, Philippines pp. 141-156.

Boyd, C.E. and Tucker, C.S. 1992. Water Quality and Pond Soil Analysis for Aquaculture.

Alabama : Auburn University.



121

Buhlier, M., Limper, J., Miller, A., Schwarz, G., Simon, O., Sommer, M. and Spring,
W. 1998. Enzyme in animal nutrition. Germany : Arbeitsgeme inschaft fur.

Carter, C.G. and Hauier, R.C. 2000. The influence of replacement by plant meals in extruded
feed for Atlantic salmon, Salmo salar L. Aquaculture 185 : 299-311.

Carter, C.G., Houlihan, D.F., Buchanan, A. and Mitchell, A.I. 1994. Growth and feed
utilization efficiencies of seawater Atlantic salmon, Salmo salar fed a diet
containing supplementary enzyme. Aquaculture and fisheries management 25 :
37-46.

Chaplin, M.F. and Buke, C. 1990. Enzyme technology. London : Cambridge University
Press.

Cho, C.Y. and Kaushik S.J. 1990. Nutritional energetics in fish energy and protein
utilization in rainbow trout (Salmo gairdneri). Wrold. Rev. Nutr. Diet 61 : 132-
172.

Cho, C.Y. and Slinger, S.J. 1979. Apparent digestibility measurement in feedstuffs for
rainbow trout. /n Finfish Nutrition and Fishfeed Technology (eds. J.H. Halver and
K. Tiews) Vol. II, pp. 239-247, Berlin : Heenemann

Choubert, G., De la Noue, J. and Luquet, P. 1979. Continuous quantitative automatic
collector for fish feces. Prog. Fish Cult. 41 : 64-67.

Dabrowski, K., Poczczynski, P., Kock, G. and Berger, B. 1989. Effect of partially or totally
replacing fish meal protein by soybean meal on growth food utilization and
proteolytic enzyme activities in rainbow trout (Salmo gairdneri). New in vivo test
for exocrine pancreatic secretion. Aquaculture 77 : 29-49.

Degani, G., Viola, S. and Yehuda, Y. 1997. Apparent digestibility of protein and
carbohydrate in feed ingradients for adult tilapia (Orcochromis aureus X O.
niloticus) Isr. J. Aquacult. Bamidgeh 49 : 115-123.

Degani, G. and Yehuda, Y. 1999. Digestibility of protein sources in feed for Oreochromis

aureus X O. nilotica. Indian-J-Fish. 46 : 33-39.



122

De Silva, S.S. 1989. Digestibility evaluation of natural and artificial diets. Fish Nutrition
Research in Asia Proceedings of the Third Asian fish Nutrition Network Meeting
no 4. (ed. S.S. De Silva) Asian Fisheries Society Manila, Philippines, pp. 36-45.

De Silva, S.S. and Anderson, T.A. 1995. Fish nutrition in aquaculture. London : Chapman &
Hall.

De Silva, S.S. and Gunasekera, R.M. 1989. Effect of dietary protein level and amount of
plant ingredient (Phaseolus aureus) incorporated into the diets on consumption
growth performance and carcass composition in Oreochromis niloticus (L.) fry.
Aquaculture 80 : 121-133.

De Silva, S.S., Gunasekera, M.R. and Shim, K.F. 1991. Interactions of varying dietary
protein and lipid levels in young red tilapia evidence of protein sparing.
Aquaculture 95 : 305-318.

Dixon, M. and Webb, E.C. 1979. Enzyme 3" ed. London : Longman.

Dupree, H.K. and Sneed, K.P. 1966. Response of channel catfish fingerling to different
levels of major nutrients in purified diets. U.S. Bureau of Sports Fish and Wildlife
Tech. Pap. No.9.

El Sayed, A.F.M. 1994. Evaluation of soybean meal spirulina meal and chicken offal meal
as protein sources for silver seabream (Rhabdosargus sarba) fingerlings.
Aquaculture 127 : 169-176.

El Sayed, A.F.M. 1999. Alternative dietary protein sources for farmed tilapia, Oreochromis
spp. Aquaculture 179 : 149-168.

Erfanullah and Jafri, A.K. 1998. Evaluation of digestibility coefficients of some
carbohydrate-rich feedstuffs for Indian major carp fingerlings. Aquacult. Res. 29 :
511-519.

FAO. 1999. FAO yearbook Fishery statistics Aquaculture production. vol 88/2 : 55-155.

Furukawa, A. and Tsukahara, H. 1966. On the acid digestion method for the determination
of chromic oxides as an index substance in study of digestibility of fish feed. Bull.

Jap. Soc. Sci. Fish. 32 : 502-506.



123

Furuya, W.M., Pezzato, L.E., Furuya, V.R.B. and De Miranda, E.C. 1999. Determination
of the digestibility of protein and amino acids from canola meal used in the culture
of Nile tilapia Oreochromis niloticus Aquaculture 1999 conference. (eds. T.
Cabrera D. Jory and M. Silva) pp.206-217.

Gaylord, T.G. and Gatlin III, D.M. 1996. Determination of digestibility coefficients of
various feedstuffs for red drum (Sciaenops ocellatus). Aquaculture 139 : 303-314.

Gonzalez Pena, M. del C., Anderson, A. J., Smith, D. M. and Moreira, G.S. 2002. Effect of
dietary cellulose on digestion in the prawn Macrobrachium rosenbergii.
Aquaculture 211 : 291-303.

Halver, J.E. 1989. Fish Nutrition 2" edn. New york : Academic press.

Hanley, F. 1987. The digestibility of foodstuffs and the effects of feeding selectivity on
digestibility determinations in tilapia Oreochromis niloticus (L). Aquaculture 66 :
163-179.

Hilton, J. W., Atkinson, J.L. and Slinger, S.J. 1983. Effect of increased dietary fiber on the
growth of rainbow trout (Sa/mo gairdneri). Can. J. Fish. Aquat. Sci. 40 : 81-85.

Horton, H.R., Moran, L.A., Ochs, R.S., Rawn, J.D. and Scrimgeour, K.G. 2002. Principles
of biochemistry 3% ed. Upper Saddle River : Prentice Hall.

Hunter, B. 2000. Roche Aquaculture News serving the aquaculture community in the Asia
Pacific basin. vol 9 : 1-6

Ita, E.O. and Ekeoyo, C. 1989. Preliminary comparison of growth performance all-males,
all-females and mixed population of Oreochromis niloticus in hapas set in
fertilized concrete ponds. Annu. Rep. Natl. Inst. Freshwat. Fish. Res. Nigeria : 82-
87.

Jackson, A.J., Capper, B.S. and Matty, A.J. 1982. Evaluation of some plant proteins in
complete diets for the tilapia Sarotherodon mossambicus. Aquaculture 27 : 97-

109.



124

Johnson, R., Williams, P. and Campbell, R. 1993. Use of enzymes in pig production.
Enzymes in animal nutrition Proceedings of the 1" Symposium (eds. C. Wenk and
M. Boessinger) Kartause Ittinger, Switzerland, 13-16 October 1993 pp. 49-60.

Kaushik, S.J. 1990. Status of European aquaculture and fish nutrition. The Current Status
of Fish Nutrition in Aquaculture (eds M. Takeda and T. Watanabe) Japan
Translation Centre, Tokyo, pp. 3-12.

Kirchgessner, M., Kurzinger, H. and Schwarz, F.J. 1986. Digestibility of crud nutrients in
different feeds and estimation of their energy contents for carp (Cyprinus
carpio L.) Aquaculture 58 : 185-194.

Kolkovski, S. 2001. Digestive enzymes in fish larvae and juveniles implications and
applications to formulated diets. Aquaculture 200 : 181-201.

Lee, S. M. 1994. Effects of dietary Ol - cellulose levels on the growth feed efficiency and
body composition in Korean rockfish Sebastes schlegeli. J. Aguacult. 7 : 97-107.

Lee, S.M. 1997. Evaluation of the nutrient digestibilities by different fecal collection
methods in juvenile and adult Korean rock fish (Seabastes schlegeli). J-Korean-
Fish-Soc. 30 : 62-71.

Lee, S.M. 2002. Apparent digestibility coefficients of various feed ingradients for juvenile
and grower rockfish (Sebastes schlegeli). Aquaculture 207 : 79-95.

Lee, M.D. and Wisner, E.S. 2001 Growth feed utilization and body composition of tilapia
(Oreochromis sp.) fed with cottonseed meal based diets in a recirculating system.
Aquacult. Nutr. 7 : 189-200.

Lehninger, A.L., Nelson, D.L. and Cox, M.M. 1993. Principles of Biochemistry 2" ed. New
York : Worth Publishers.

Lim, H.A., Ng, W.K., Lim, S.L. and Isbrahim, C.O. 2001. Contamination of palm kernal
meal with Aspergillus flavus affects its nutritive value in pelleted feed for tilapia
Oreochromis mossambicus. Aquacult. Res. 32 : §95-905.

Lovell, T. 1988. Nutrition and Feeding of Fish. New York : Van nostard Reinhold.



125

Lovell, T. 1998. Nutrition and Feeding of Fish 2 " edn. Massachusetts : Kluwer Acadamic
publishers.

Mathews, C.K. and Van holde, K.E. 1996. Biochemistry 2" ed. California : The Benjamin/
Cummings Publishing Company.

Maynard, L.A. and Loosli, J.K. 1969. Animal Nutrition. New York : McGraw-Hill.

McDonald, P., Edword, R.A. and Greenhalgh, J.F.D. 1981. Animal Nutrition London :
Longman.

MgGoogan, B.B. and Reigh, R.C. 1996. Apparent digestibility of selected ingradients in red
drum (Sciaenops ocellatus) diets. Aquaculture 141 : 233-244.

Moriarty, D.J.W. 1973. The physiology of digestion of bluegreen algae in cichlidae fish,
Tilapia nilotica. J. Zool. Lond. 171 : 25-39.

Nelson, N. 1944. A photometric adaptation of the somogyi method for the determination of
glucose. J. Biol. Chem. 153 : 375-380.

Ng, W.K., Lim, H.A., Lim, S.L. and Isbrahim, C.O. 2002. Nutritive value of palm kernal
meal pretreated with enzyme or fermented with Trichoderma koningii (Oudemans)
as a dietary ingredient for red hybrid tilapia (Oreochromis sp.). Aquacult. Res. 33 :
1190-1207.

Nose, T. 1967. On the metabolic fecal nitrogen in young rainbow trout. Bull. Fresh water
Fish. Lab. 17 : 97-105.

Omoregie, E. 2001. Utilization and nutrient digestibility of mango seeds and palm kernal
meal by jurenile Labeo senegalensis. Aquacult. Res. 32 : 681-687.

Omoregie, E. and Ogbemudia, F.I. 1993. Effect of substituting fish meal with palm kernal
meal on growth and food utilization of Nile tilapia, Oreochromis niloticus.
Bamidgeh 45 : 113-119.

Owens, F.N. and Hanson, C.F. 1992. External and internal markers for appraising site and

extent of digestion in ruminants. J. Dairy Sci. 75 : 2605-2617.



126

Philippart, J. C.L. and Ruwet, J.C.L. 1982. Ecology and distribution of tilapias. The Biology
and Culture of Tilapias Conference Proceedings 7" International Center for Living
Aquatic Resources Management (ICLARM) (eds. R.S.V. Lowe and R.H. Mc
Connell) Manila, Philippines pp. 15-59.

Phromkunthong, W., Jangsutthivorawat, W. and Hunter, B. 2001. Effects of Ronozyme
VP/W cocktail on performance of juvenile nile tilapia and hybrid catfish fed
commercial feeds. The 7th Roche aquaculture conference Asia Pacific. ( ed. B.
Hunter ) Bangkok, Thailand, 18 October 2001 pp. 50-63.

Pongmaneerat, J. 1992. Studies on the utilization of alternative protein sources in diet for
rainbow trout and carp. Graduate school of fisheries. Tokyo University of
Fisheries.

Pouomogne, V., Takam, G. and Pouemegene, J.B. 1997. A preliminary evaluation of cacao
husks in practical diets for juvenile Nile tilapia (Oreochromis  niloticus).
Aquaculture 156 : 211-219.

Reigh, R.C. and Ellis, S.C. 1992. Effects of dietary soybean and fish protein ratios on
growth and body composition of red drum (Scigenops  ocellatus) fed
isonitrogenous diets. Aquaculture 104 : 279-292.

Ritmontri, C. 2001. Tabtim fish a healthly and nutritious image. Asian aquaculture
magazine March-April : 12-16.

Robinson, E.H. and Wilson, R.P. 1985. Nutrition and feeding. /n Channel Catfish Culture.
Developments in Aquaculture and Fisheries Science (ed. C.S. Tucker) Vol. 15,
pp- 323-404, Amsterdam : Elsevier.

Rojas, J.B.U. and Weerd, H.V. 1997. The growth and feed utilization of Oreochromis
aureus fingerling fed diets with various coffee pulp levels. /n Tilapia Aquaculture
(ed. F. Kevin) Vol. I, pp. 40-49, New York : NRAES.

Shiau, S.Y. 1997. Utilization of carbohydrates in warmwater fish with particular reference

to tilapia Oreochromis niloticus X O. aureus. Aquaculture 151 : 79-96.



127

Shiau, S.Y., Chuang, J.L. and Sun, C.L. 1987. Inclusion of soybean meal in tilapia
(Oreochromis niloticus X O. aureus) diets at two protein levels. Aquaculture 65 :
251-261.

Sintayehu, A., Mathies, E., Meyer-Burgdorff, K.H., Rosenow, H. and Guenther, K.D. 1996.
Apparent digestibilities and growth experiments with tilapia (Oreochromis
niloticus) fed soybean meal cottonseed meal and sunflower seed meal. J-Appl-
Ichthyol-Z-Angew-Ichthoy.12 : 125-130.

Steel, R.G.D. and Torrie, J.H. 1980. Principle and Procedures of Statistices. 2" ed. New
York : McGraw Hill.

Storebakken, T., Kevin, L.S., Shearer, K.D., Grisdale-Helland, B., Helland, S.J. and Berge,
G.M. 1998. The apparent digestibility of diets containing fish meal soybean meal
or bacterial meal fed to Atlantic salmon (Salmo salar ) evaluation of different
faecal collection methods. Aquaculture 169 : 195-210.

Stone, D.A.J., Allan, G.L., Anderson, A.J. 2003. Carbohydrate utilization by juvenile silver
perch Bidyanus Biyanus (Mitchell).IV. Can dietary enzymes increase digestible
energy from wheat starch, wheat and dehulled lupin. Aquacult. Res. 34 : 135-147.

Sullivan, J.A. and Reigh, R.C. 1995. Apparent digestibility of selected feed stuffs in diets
for hybrid striped bass (Morone saxatilis X Morone chrysops). Aquaculture 138 :
313-322.

Trewavas, E. 1982. Genetic grouping of Tilapia used in aquaculture. Aquaculture 27 : 79-81.

Viola, S. and Arieli, Y. 1983. Evaluation of different grains as basic ingradients in complete
feeds for carp and tilapia in intensive culture. Bamidgeh 35 : 38-43.

Wee, K.L. and Shu, S.W. 1989. The nutritive valve of boiled full fat soybean in pelleted
feed for nile tilapia. Aquaculture 81 : 303-314.

Windell, J.T., Foltz, J.W. and Sarokon, J.A. 1978. Methods of fecal collection and nutrient
leaching in digestibility studies. Prog-Fish-Cult. 40 : 51-55.

Wong, D.W.S. 1995. Food Enzyme Structure and Mechanism. New York : Chapman &

Hall.



128

Xue, X.M., Anderson, A.J., Richardson, N.A., Anderson, A.l., Xue, G.P. and Mather, P.B.
1999. Characterisation of cellulase activity in the digestive system of the redclaw
crayfish (Cherax quadricarinatus). Aquaculture 180 : 373-386.

Yamamoto, T. and Akiyama, T. 1991. Substitution of soybean meal with fish meal in a diet
for fingerling rainbow trout Oncorhynchus mykiss. Bull. Natl. Res. Inst.
Aquacult. 20 : 25-32.

Yone, Y. and Fujii, M. 1975. Studies on Nutrition of red sea bream-XI Effect of () 3 fatty
acid supplement in a corn oil diet on growth rate and feed efficiency. Bull. Jpn.
Soc. Fish 41 : 73-77.

Zeitoun, I.H., Tack, P.I. , Halver, J.E. and Ullrey, D.E. 1973. Influence of salinity on protein
requirements of rainbow trout Salmo gairdneri fingerling. J. Fish. Res. Board Can.

30 : 1867-1873.



