Chemical composition and estimation of metabolizable energy values of sun-

dried, fermented and rumen digesta-ensiled cassava root meal in poultry

ABSTRACT

The experiment was carried out to investigate thendcal analysis, fibre fractions and mineral cogifion of
cassava. Detailed chemical analysis of raw cassawt (RCR) and processed cassava root meal (PCRA8) w
assayed. Results obtained were Subjected to amabfsivariance (ANOVA) as applicable to a completely

Randomized Design (CRD).Significant means were re¢@d using Duncan’s Multiple Range Test. (RDECRM)
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had the highest crude protein content (27.10%)emalv cassava root meal had the lowest crude protaitent
(15.00 %). The crude fiber (CF) content of the pssed cassava ranged from 83.50% in sun driedefdeth
84.60% to 92.00% in rumen digesta ensiled cassavameal. Metabolizable energy of processed cassave
significantly different P=.05). AMEn reduced with the inclusion level from (122311.1F), all other parameters
were not affected. The neutral detergent, acidrdete lignin and cellulose were not significantlyflienced
(P=.05) by the different processing methods. Acid detetdibdre and hemicellulose of raw and processedaas
were significantly differentR=.05) the values ranged from (15.70 -13.17%) and (108.87%) The rumen digesta

ensiled cassava root meal proved to be superigunalried and fermented cassava.

Keynotes: Cassava, rumen digesta, fermentationdsting, Broiler.

Introduction

Inadequacy and unavailability of conventional ceggains, most especially maize in developing coastsuch as
Nigeria has been a major interest to the animangist. This scarcity of cereals grains has creatddod-feed
competition between man and livestock (AkinfalaD@D There is therefore a need to explore altereatinergy
feed ingredient that could comfortably replace @ntional cereal grains. Cassava has been repateeptace
maize in most poultry feed (Tewe, 2005). Cassavaught to have a relative advantage due to ith Rigergy,
calorie yield and drought tolerant nature (Tewe)3)0 Cassava productivity in terms of calories it land area
per time is significantly higher than other staptep as cassava can produced 258x&lbries/ha/day compared
with other crop like maize (Aderemi, 2000).

Traditionally, cassava is processed before condgomphis is necessary for several reasons.

The two most widely used processing methods aredsying and ensiling (Balagopan, 1988). Howeverotigh
simple processing, the disadvantage of perishabditd cyanide can be overcome. Moreover with dsffier
processing methods employed in this study, (Sumgdry-ermentation and Ensiling) cassava can plsigificant

role in stemming this tide of maize shortage, thgreads to increase in animal protein (NRC, 19823erves as
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means of removing or reducing the potential toyiarmogenic glucosides present in fresh cassavialép serve as
a means of preservation, (iii)it yields producttthas different attributes which creates varietycassava diets
(Oyewole, 1992).

Fermentation

Fermentation is an important method common in rpostessing. While there are many fermentation tiegctes for
cassava, they can be broadly categorized into stéite and sub-emerged fermentation (Oyewole, 199@)-
emerged fermentation involves the soaking of whalesava peeled, or whole unpeeled cassava rowistén for
various period of time. Traditionally, cassava eénfented for 4 to 6 days in order to effective isight
detoxification of the roots. Fermentation less thadays can attributes to food poisoning (Oyewd882).

Ensiled

Cassava ensilation is a technology that could le#l @s a means to assist the development of pdekgstuff
production, but also as an alternative means ab@agjing the utilization of cassava, by offeringrked options in
tropical environment, where processing for expertlimited, or other market are non -existent (Cri290).
However the high water content of the root andliass during the processing require that speciakidenation
should be taken. Solid, non-absorbant material Ishba used in order to prevent excessive liquiddss(Cruz,
1990).Ensiling reduced HCN of cassava root to atgreextent compared to sun-drying and fermentgiitnuz,
1990).Ensiled cassava root is palatable and poglbnsume it more without problem. Ad-libitum systerre
probably the most appropriate means of feedingeshsassava (Cruz, 1990).

Metabolizable energy is a concept used in measunirdharacterizes the nutritional value of aninedstuff. It is
used to estimate the energy available to an arfrmal digestion of a feed material, expressed itsuni MegaJoule
per kilogram of feed (MJ/kg DM), (NRC, 2001, Siltha1975b). A limited number of directly determined
metabolizable energy of poultry birds are availabllee main advantages of ME energy are using k=3 &nd its
simplicity, (Silbbald 1975a). This study was coniatcto determined, gross energy, nutritive valtSN, mineral

content and metabolizable energy values of cagsetaneal fed broiler birds.

Materials and methods
Processing of cassava root meal

Sun dried cassava root meal
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Freshly harvested matured cassava tubers (TMS-30&@8 purchased from local farmers within Abeokuta
metropolis, Ogun State. Harvesting and processiag @one during dry season (September — DecembEz) 20
enhance proper drying. Cassava tubers were washel¢an water to remove dirt and subjected to thieviing
processing methods: sun drying (fresh cassava washed, chipped manually into smaller sizes, sueddio
obtain 10% moisture content, and milled to obtamdundried cassava root meal (SDCRM).

Fermented cassava root meal

Fresh unpeeled cassava tubers were manually chipfedmaller sizes, washed in clean water andesbak water

at a ratio of 1kg fresh cassava tuber/1Lt of watesn air tight, plastic container for 3 days. Aetexpiration of
fermentation period, fermenting water was decamikille the soft pulp was placed in a jute sac amdvsgressed
for 12 hours prior to sun-drying. The dried fernezhthips were milled to obtain the fermented cassawvt meal
(FCRM).

Rumen digesta-ensiled cassava root meal

Adequate quantity of fresh rumen digesta obtaimechfcattle abattoir located in Abeokuta, (South-W\Nigieria)
were collected at the point of slaughter in a [asbntainer. The fresh digesta was mixed thoropglith freshly
sliced cassava root manually (at a ratio of 2kgHhe sliced cassava root:1kg digesta) and placeaghimir tight
sealed container for 21 days. At the expiratioren$iling period, the final product was sun dried amnilled to
obtain rumen-digesta ensiled cassava root meal (F®M). All the processed cassava meal were baggeataely
and kept in a dry and ventilated store till thediof usage.

Chemical analysis of processed cassava root meal

Representative samples (n = 4) of the processesheasoot meals and fresh cassava root were adalgrerude
protein (N x 6.25) in an automatic analyzer (Kjeltéhuto 147 1013 Analyzer, Tecator), ash (method r83t.83)
and ether extract (method no. 920.39) accordintpeoprocedures of AOAC (2000). Fibre fractions (NIADF,
ADL, Hemicellulose and Cellulose) of the samplesengetermined according to the standard methodaof Soest

et al (1991). Gross energy of the cassava meals wasndat in a ballistic bomb Calorimetérhe cyanide content
of the processedneals was analyzed using methods describeditmgk (1973). Tannin content was determined
according to the methods of Maxson and Rooney (L9%Rile saponins content were analyzed using
Spectrophotometric methods of Association of AneiltChemists (AOAC, 1990).Mineral analysis, samsplere

dried in a hot air oven (at 185 for 8 h) and ground to pass through 0.5 mm siaenples were ignited at 400
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for 4 h in a muffle furnace. The ash was treatetth WiNO; under mild heat and digested. Analyses of corestitu
minerals were estimated using the Flame Atomic Afson Spectrophotometer (Analyst 100, US). Zimopiand
phosphorous content of raw and processed cassawa damples were determined according to the metiod

Osborne and Vogt (1978)
Estimation of metabolizable energy of processed cassava mealsin poultry
Experimental birds and management

A total of thirty nine (39) broiler chickens of Msirall breed (4 weeks old, of average weight 1.%kepe used for
this study. The birds were randomly distributecbi®x3 factorial arrangement of 9 treatments coingjsbf 3
processed cassava root meal (SDCRM, FCRM, REDCRM)ded at 10, 20 and 30% respectively. There were
birds per treatment. Each treatment was replicitedtimes with 1 bird per replicate. Birds werguasted for three
days prior to the commencement of 7 days feediay) Birds were fed with experimental diets whitgal excreta
collection was done daily for 7 days. Daily feedeodd was measured and excreta voided were calleBtaily
excreta per bird was pooled for the collection perand dried in oven at 8D for 18 hours. Excreta samples were
analysed for proximate composition (AOAC, 1990) gnaiss energy.

The 3 remaining matured broilers were used to deterd endogenous losses. Birds meant for endogesiady
were fasted for first 24 hrs but had access tokdrinwater Excreta voided during this period weiscdrded. The
birds were further fasted for another 24 hrs makinmgtal of 48 hr of starvation but were dosed eaith warm
glucose solution (30 g of glucose/50 ml of warmewptas described by Mc Nab and Blair (1988). A# thirds
survived the experiment as no mortality was recitheoughout the study. Gross energy of samplexofeta was
measured while the following equations were useddaiculate apparent metabolizable energy (AME)ogin
corrected apparent metabolizable energy (AMEnk tmetabolizable energy (TME), and nitrogen coriedtee
metabolizable energy (TMEn) of test ingredient (fild, 1989):

AME /g of feed = [(Fi x GEf) —E x GEe)]/Fi

Where Fi is the feed intake (g on dry matter baki$3 quantity of excreta output (g on dry matter p<BEf is the

gross energy (MJ/ kg) of feed, and is GEe the geossgy (MJ/ kg) of excreta.

AMER /g of feed = {[(Fi x GEf) —E x GEe)] — (NR x 36.5)}
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where nitrogen retention (NR) = (Fi x Nf) E & Ne), Nf is the nitrogen content (g/kg) of

feed, Ne is the nitrogen content (g/kg) of excreta.

TME /g of feed = {[(Fi x GEf) - E x GEe)] + (FEm + UEe)}

Fi

where FEm is metabolic faecal energy (kJ) (caleddtom gross energy of excreta from endogenous),l@nd

UEe is endogenous urinary energy (kJ) (This ismasslzero since urine and faeces are passed together

TMERN /g of feed = {[(Fi x GEf) - E x GEe)] - (NRx K)} + {(FEm + UEe) +(NRox 36.5)}

Fi

Where NR and NRo are estimates of nitrogen retenfar fed (experimental) and starved (control) bjrd
respectively.

Statistical Analysis

The data obtained from the chemical analysis welgested to analysis of variance (ANOVA). Signifita

differences between means were determined usingds Multiple Range Test (Duncan, 1955).

For the analysis of data obtained from estimatibnmetabolizable energy, individual bird was usedths
experimental unitr(= 4 per treatment). Data obtained were analysed aset@ model (processed cassava meals x
inclusion levels). Data generated were subjectexh#édysis of variance using the general linear rnsogecedure of
the SAS (SAS Institute, 2002) to determine the nedfects and their respective interactions. Sigaifit differences
were considered & =.05.

Result

Table 1 shows the proximate composition, grossggnend fibre fraction of raw and processed cassawameals.
Rumen digesta-ensiled cassava meal (RDECRM) habigihest P=.05). crude protein while RCRM recorded the
least P=.05). Raw cassava had the highest crude fibre, ADRid&lulose while rumen digesta ensiled cassava

recorded the least crude fibre. Ether extract agkd dontents were not affecteé=.05).With the exception of raw
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cassava, all processed cassava root meal had sedredry matter content. The various processing aasth
employed in this study reduced the ADF and hemitadke content of cassava root meals.

Table 2 shows the anti-nutritional factors and mate profile of raw and processed cassava root sn&&rious
processing methods affected the Ca and K contdntiseoroot meal. Fermented cassava root meal redotide
highest Ca content while raw cassava root hadeast IK content. Tannin and hydrocyanide contenevadfected
by the processing methods employed in this studyw Rassava recorded the highest tannin and hydnaeya
content while other processed cassava root mealgeshreduced tannin and hydrocyanide content. Sapealues
were not affectedR=.05) by the processing methods employed.

Table 3shows the main effect of levels of inclusion andoassing of cassava root on the metabolizable gnerg
values of finishing broilers. Varying inclusion kg of cassava root meal affectd?:(05) the AMEn. Birds fed
control (0%), 20% and 30% cassava root diets stoinereased AMEn while birds fed 10% had reduced
(P=.05)values. Main effect of processing methods showedffect P=.05) on AME, AMEn, TME and TMEn.
Table 4 shows the interaction effect of levels mflusion and processing of cassava root on the bultable
energy values of finishing broilers. Similar AMElwas were obtained for all treatments with the p¥oa of birds
fed 20% fermented cassava root meal which recotidedeast P=.05). value. Finishing broilers fed 10%, 20 %
SDCRM, 20% FCRM and control diets showed increasddEn values. All broilers fed with RDECRM
irrespective of the levels showed reduced AMEn esluTME and TMEnN were not affected by the inteoaceffect
of levels of inclusion and processing of cassawd. ro

Discussion

The chemical composition of raw and processed wasszot meal revealed that RDECRM cassava mealthad
highest crude protein while RCRM recorded the le@ke increased crude protein content in RDECRMd:be
due to the processing methods employed in thisysflibis corroborated previous studies which recdridereased
protein of cassava treated with rumen filtrate (Yatfai, et al 2004). Numerically, there seems to be a slighteiase
in the crude protein content of processed cassatameals when compared to RCRM. The slight inaréasrude
protein of processed cassava root meal observéusrstudy agreed with Akindaunst al. (1999) who reported
slight increase in protein content of cassava tibabjected to various processing methods. Thikldmias a result
of secretion of some extracellular enzymes (prejesiuch as amylases, linamarase and cellulaseebfetimenting

organisms in an attempt to make use of the castaxeh as a source of carbohydrate (Onwetleh, 2007).
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The prominent increase in crude protein noticechVRDECRM cassava root in this study could be du¢héo
presence of rumen micro-organisms in the rumen stigavhich contributed significantly to the nutritad
enrichment of cassava root during ensiling (Adeyesnal 2004). These micro-organisms could also synthesize
(protein) in the cassava root. The microbial biosnsgnthesized inform of single cell protein mayodie another
reason for the increase in the protein content BERRM cassava root meal (Akindaunat,al 1999). Chemical
assay of differently processed cassava root meavesth high crude protein and apparent metabolizahdzgy with
RDECRM cassava meal when compared with other psowpsnethods. Fermented cassava root meal rectinded
highest Ca content while raw cassava root hadethst K content. The Anti-nutritional content of rand processed
cassava root meal showed that tannins and HCN nontere affected by varying processed methods eyadlo
When compared with RCRM meal, tannin and HCN cdantérthe processed cassava root meal redueed?®).
drastically with different processing methods, saps were not affectedP€.05). by the processing methods
Khajarern et al, (1988). Natural fermentation of cassava root mattes constituent microorganisms in the
fermenting liquid to break down cyanogenic glycesidnto other forms of a hydrogen cyanide and clygdions
which are less toxic (Nguyen,2005). The reductionténnin and HCN concentration observed for difiéye
processed cassava root in this study when compeitedRCRM is suggestive of improved nutritional walof the
cassava root meal. Reduction of cyanide contemh f£6.9 to 3.4mg/kg following natural fermentatiohcassava
root was reported by (Nguyen, 2005). Different msging methods employed in this study had no efiacthe
saponin content of the cassava root. The highdsiuoa content recorded in this study for FCRM rowmtal could
be due to increased Ca mobilization in fermentiggidl which resulted in improved Ca content of fimal product
(Khajarernet al, 1988). The presence of selenium was not detent#uki cassava root. This could be due to age of
crop at harvest, climatic condition and variatiamiinerals uptake from soil by cassava plant dutfiegproduction
of these root tubers (Fatufet,al 2007). Processing methods employed in this sthhdyed no effect on AME and

TME of broilers.

The metabolizable energy of finishing broilers f8@%, 20 % SDCRM, 20% FCRM and control diets showed
increased AMEn values. The reduced AMEn valuesioétafor broilers fed with RDECRM could be attribdtto
its increased constituent crude fibre levels widhte the resultant energy values, as reportethy, €t al., 2008),
apart from this ,ricreased activity of gut microflorandhe dietary factors ecelead to a wastage ohergy (Choctgt

al.,1996).
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AME values were similar in all the treatment wilte texception of broilers fed with 20% FCRM whichdhibe least
AME. In conclusion, various processing methods Lgethis study improved the nutritional profile cdissava root
meal with the best improvement obtained with runtigesta ensiled cassava root meal. However, various
processing methods employed had no improvementetabulizable energy values in finishing broilers.

References

Aderemi, F.A. Tewe, 0.0. and Ogundola, F.l. 200&taolizable Energy of Supplemented and Unsuppleden
Cassava Root Sieviate in Cassava Based Diet aétRitlicks. Tropical Animal Production.3:107-115.

Adeyemi, O.A and Sipe, B.O. 2004.In vitro improverhé the nutritional composition of whole cassavat —
meal by rumen filtrate fermentation. Indian Joursiahnimal science.74: 321-323

Akindaunsi AA, Oboh G, Oshodi AA. 1999. Effect afrinenting cassava witRhizopus oryzae on the chemical
composition of its flour and garri. lra Rivista Italiana Delle Sostanze Grasse, vol. 76, Page. 437-440

Akinfala, E.O. 2000. Chemical and Biological evdioa of whole cassava plant-based diet in life-eyideding of
pigs in south-western Nigeria. PhD Thesis, Univgrsf Ibadan, Nigeria. Page 236

AOAC.1990.The official method of Analysis,Assocatiof official analysis chemist dition Washington DC.

A.0.A.C.2000.0Official Methods of Analysis.f%d. Association of Official Analytical Chemists,#hangton D.C.

Balagopalan C,Padmaja G, Nanda S K and Moorthy 9988.Cassava in food, feed and industry.CRC
Press,Florida USA pp205

Choct, M., R.J. Hughes, J. Wg M.R Bedford, A.J. Morgan and G Annison, 1996créased small intestine
fermentation is partly responsible fontanutritive activity of non-starch polysaccharides ichicken.
British poultry sciace,37:609-621.

Cruz, S.R and Cruz, M.C.1990. Valor nutritive desiéado de pasto Taiwan, mas pollinaza a adicignaca como
fuente de energia.Memorias de fAR&union Cientifica Forestal Agro-pecuaria en elalstde Tabasco.
CIFAP-Tabasco, Mexico. pp.50Duncan DB.1955.Multigage and Multiple test F.test Biometric.11:142.

FAO. 2009. Food and Agriculture Organization.Foadlank.Pp.30http://faostat.fao.org/United Nationc¢assed
on Dec 17, 2009).

Fatufe AA, Akanbi 10, Saba G.A, Olowofeso O, Tewg02007.Growth performance and nutrient digestybdf
growing pigs fed a mixture of palm kernel meal @adsava peel mealstock Res for Rural Development.
Volume 19: Page 180

Food Standard Organization of Australian New Ze#hla?005.The lethal doses of hydrocyanide (HCN).Food
Standard Organization of Australia

Jan, B., L. Olga and A. Romana.2008. Energy utilization and nutritive value of maize grain cultivars for broiler
chickens. Journal of Central Europe Agriculture, 9-209-211

Khajarern S and J Khajarern.1988.Utilization ofszas for animal feed. In: proceedings"2dasetsart university
conference, Kasetsart University, Bangkok, ThailRage 64 — 72 (In Thailand).

Nguyen Thi Hoa Ly. 2005. Effect of supplementatafnl-lysine and DL - Methionine on the utilizatiaf diets
containing ensiled cassava leaves as a proteitasdaor pigs in central Vietham. In Proceedings Begl
seminar- workshop on" Sustainable Livestock Basegidhal seminar-workshop on"Sustainable Livestock
Based Agriculture in the Lower Mekong Basin". Orgad and Sponsored by Cantho University and
MEKARN Programme held in Cantho University. VietnaPage

NRC. 2001.Nutrients Requirements of dairy cattlatibhal Academy Press, Washington DERevised edition,
2001

NRC. 1992. Application of Biotechnology to Traditel Fermented foods. National Academies Press, WWgtsim
DC.

Maxon, E.D and Rooney, L.W. 1972.Evaluation of metfor tannin analysis in sorghum gra@ereal Chemistry.
49: 719-729



238
239

240
241

242
243

244
245

246

247
248

249
250

251
252

253
254

255
256
257

258
259

260

Onwuka GlI, and Ogbugu, NI. 2007.Effect of fermeiotabn quality and physicochemical property of eassbased
fufu product made from two cassava varieties NR&1® NwangbisiJ of food tech.5, Page 261-264

Osborne D and Voogt, P. 1978. The analysis of enisi in foodsA subsidiary of Harcourt Brack Jovanovich
publisher

Oyewole, O.B and Odunfa, S.A. 1992. Extra-cellubnzyme activities during cassava fermentation fiufu®
production. World journal of Microbiology and Biatenology.8,71-72

Oyewole, O.B and Odunfa, S.A. 1992.Effect of preoas variables on cassava fermentation for “fufudguction.
Tropical Science, 32, 231-240

SAS Institute. 1990. SAS/STAT guide for personahpaters, version 6 edition. Cary, NC, SAS Institute

Silbbard, I.R.1975a. Indirect methods for measunmegtabolizable energy in poultry feeds and ingnetdieof
feedstuff. Minneapolis 47:22-24

Silbbard, 1.R.1975b. The effect of levels of feedake on metabolizable energy measured with adasters,
Poultry Sci.54:1990-1997

Tewe 00.2005. Energy substitution in animal feednfdated from dried cassava peels Lead discussaperpon
cassava utilization without waste stake holder whdp, LAUTECH Ogbomosho. Page 6-8.

Van Soest P.J, Van Soest J.B, Robertson B.A, andsli©91 Methods for dietary fiber, neutral detergent fikeand
non starch polysaccharides in relatianimalnutrition. J of Dairy Sc.74: Page 3583-3597

Zitnak, A.1973.Chronic cassava Toxicity In: Prodegd of interdisciplinary workshop London, Engla2@}30.
January1973 (Eds. B. Nestle and R Macintyre) Iational Development Research centre. Ottawa,
Canada. Page 33

Table

Table i: Proximate composition, gross energy ahckffraction of raw and processed cassava root (neahmples

per determination (3 samples per treattay

Par ameters % RCRM SDCRM FCRM RDECRM SEM
Crude protein 1.50 1.92 1.94 2.7F 0.60
Crude fibre 9.7¢ 8.35' 8.46 9.2¢° 0.35
Ether extract 1.90 0.59 0.59 0.60 0.04
Dry matter 21.50 89.94 89.90 90.00 0.19
M/C 11.00 10.06 10.10 10.00 0.18
Ash 2.70 2.09 2.08 2.12 0.68
Gross 4859 4908 491¢F 4948 20.04
energy(Kcal/kg)

NDF 27.20 26.15 26.10 26.6 2.49
ADF 15.7CF 13.18 13.1% 13.17 0.65



ADL 4.56 4.60° 4.0% 0.57
Cellulose 12.98 12.93 13.43 2.08
Hemicellulose 8.6F 8.57 9.18 3.93

261 ab¢ Means on the same row with different superscepes significantly (P<0.05) different

262 RCRM= Raw cassava root meal, SDCRM, Sun-dried gassmot meal, FCRM=Fermented cassava root meal,

263 RDECRM=Rumen digesta- ensiled cassava root meal.

264  Tableii: Mineral profile of raw and processed cassava root meal
Parameters RCRM SDCRM FCRM RDECRM SEM
Zn(mg/100g) 0.40 0.43 0.44 0.45 0.09
Ca(mg/100) 24.10 25.16 37.53 25.37 2.38
Mg(mg/100g) 39.20 37.66 37.67 37.08 1.21
Non-phytate PQ(mg/100g) 1.23 1.24 1.25 0.21 9.02
K (mg/100g) 13.50 17.67 17.96 17.96 2.28
Fe(mg/100g) 1.10 1.23 1.24 1.25 0.21
Mn (mg/100g) 0.09 0.01 0.01 0.01 0.00
Se(mg/100g) ND ND ND ND ND
Cu(mg/100g) 0.09 0.43 0.44 0.43 0.05
Tannin(mg/100g) 10.00 5.60° 6.10° 5.40° 0.70
Saponin (mg/100g) 3.40 3.20 3.28 3.27 0.50
HCN(mg/100g) 72.50 31.58 31.00 29.55 6.52

265 € Means on the same row with different superscripts are significantly (P<0.05) different

266 RCRM= Raw cassava root meal, SDCRM, Sun-dried gass®t meal, FCRM=Fermented cassava root meal,

267 RDECRM=Rumen digesta- ensiled cassava root meal

268  Tableiii: Metabolizable ener gy values of processed cassava root meal based diet fed to broiler finisher

Levelsof cassavainclusion Processing methods

Parameters 0% 10% 20% 30% SEM SDCRM FCRM RDECRM SEM
AME 13.29 12.94 12.85 12.89 0.39 13.40 13.08 12.49 0.19
AMEnN 12.3%2  11.33 1117 11.1f 0.34 11.73 12.11  11.25 0.18
TME 14.09 14.61 14.50 14.42 0.56 14.68 14.39 14.15 0.28

10



TMEn 13.81 12.88 12.56 12.93 0.57 13.50 13.05 12.58 0.28

269 75¢ \Means on the same row with different superscripts are significantly (P<0.05) different

270  AME = Apparent metabolizable energy, AMEn = Appdremetabolizable energy nitrogen corrected, TMETrue

271 metabolizable energy, TMEn = True metabolizablegyaitrogen corrected

11



272

Tableiv: Interaction effect of metabolizable energy of processed cassava root meal fed finishing broiler chickens

Parameters SDCRM FCRM RDECRM

0% 10% 20% 30% 0% 10% 20% 30% 0% 10% 20% 30% SEM
AME+ 13.4% 13.24" 14.02"  13.3%3" 1473 13.24°  11.19 12.67°  13.29" 11.78" 12.47" 12.79° 1.8
AMEn 11.92 11.72¢ 12.34*  10.97° 12.74°  10.93° 12.9% 11.84°  12.30" 11.53°  10.4f 10.76°  0.18
TME 14.48 14.93 15.04 14.29 15.25 14.43 163. 14.71 12.54 14.48 15.30 14.26 0.27
TMEnN 13.83 14.07 13.62 12.07 13.73 11.42 14.15 13.06 12.30 13.37 10.78 13.53 0.28
273 @ Means on the same rows having different supersegipe significantly (P<0.05) different
274
275 AME = Apparent metabolizable energy, AMEn = Appaneretabolizable energy nitrogen corrected, TME True metabolizable energy
276 TMEn = True metabolizable energy nitrogen coadct
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