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ABSTRACT: This stug was carried out in order to study the possibility
of incorporating raw or treated guava {product in broiler finisher diets.
Guava byproduct vas collected from Vignobles Gianclis Company after
that were dred and groundGuavaby-product wasboiled inwater for one
hour, boiled in alkaline solution 0.1 N for one hour, boiled in acid solution
0.1 N for one hour, andwutoclaved for 20 minutes at 15 IP pressure.
Chemical analysis wasonductedon both raw and treatedguava by-
productsamples

Results shoed that raw, autoclaved, alkaline and adidatedcontaired
9.08, 7.45, 6.17% and 9.05% crude protein, 10.0, 7.4, 5.5 and 4.8%; ether
extract 39.5, 49.4, 53.3 and 47.9%, crude fiber, 32.97, 28.0, 26.04 and
29.46%N- free extract and 2.55, 2.25, 3.01 and&% ash respectively.
The M.E valuesangedbetween 1206 td226 Kcal/kg respectively.

Three hundreds andifteen broilers at four weeks old were usédl feeding
experiment The chickens assigned to 21 experimental dietshieet
replicates of 5 chickes each The first &perimental diet (control)while
other twenty experimental diets containelv and the treatedguava by-
productwith the following percentage 2%%, 6% and 8% at the expense of
the control diet.

Results showed thahe experimeratl diets had no significant effect on
body weight and body weight gain throught the experimental period.
Increasing level of whether raw or treated guabgproduct had a
significant effect on feed intake, protein intake and energy intake, when
compared tdhose of the control dieEeather score was not affected by the
level of inclusion or by the treatment of theavaby-product Mortality
rate was affected by dietary treatment however the level of inclusion, the 6
or 8 % significantlyincreased thenortality rate.
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There were no significant effects due to dietary treatment and levels of
inclusion on carcass weightelative weights of drumsticks or thiglasid
gizzard + proventricul weights There were no significaninteraction
(processing X levglon rdative weight ofbreast, back, drumsticks and
thighs. No significant differences in the relative abdominal fat weight for
broilers receiving 2, 4 or 6 % raw or treated guavgproduct. However,
broilers received 8 % raw or treated guabsg-producthave gynificantly
less abdominal fat than those received other dietary levels or the control.

Feeding high levels ahe studiedby-product (4, 6 and 8%) resulted in
increased relative weight and length of intestine eacumlength.

Data from the present stydndicate that up to 46 level of Surdried raw
guava by-product containing dietcould be utilized effectively bijnisher
broiler chicks without adversely affectiog performancearameters

INTRODUCTION

The biggestimpediments to livestock productiom ideveloping
countries arethe high cost of feed ingredientsinfortunately, nearly all
sourcesof agricultural byproducts and plant protein posses associaigul
fiber and ani-nutritional factors which must be elimated by special
processing techniggeto make them of maximum nutritional valiater
soaking, autoclaving, cooking in boiling watesteaming radiation and
treatment with acid or alkaline considered among the most common
processing procedureleing in useto improve the nutritive value as
reported by many investigatofdbiola and Adekunle 2002k Nagibet al,
2002, GorralezAlvaradoet al, 2007, Garciaet al2008and Mouracet.al,
2008.

A great quantity of guava byroducts(pulp and peeljs produced as a
waste of canning industry in Egypt and yet was not fully evaluated as a
feedstuff forpoultry.

Opute (1978)eportedthat guava seeds contain@di% lipids. Aly
(1981) found that guava seed contained 8.9% dilabib (1986)analyed
guava seedand reported that the chloroform methanol extracted lipids
amounted 9.1% on a dry weight bas{3asliquid chromatogrphic analysis
of the methyl esters for the fatty adid the oil revealed the presence of
twelve fatty acids.The protein contentf guava seeds was 9.73% on dry
weight basisQualitative and quantitative analysis rewddahe presence of
fifteen amino adsand he major amino acid constituted about 67% of the
total amino acid @rcent in protein of guava see®Recently,Marquinaet al
(2008)indicated that gava (Psidium guajava L.) is a tropical fruit, widely
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consumed fresh and also processed (beverages, ice cream, and jams).
Pulp and peel fractions were tested, and both showed high content of dietary
fiber (48.5549.42%) and extractable polyphenols (2/629%). These
results indicate that guava could be a suitable source of natural antioxidants.
Peel and pulp could also be used to obtain antioxidant dietary fiber (AODF).

To explore the possibility of incorporation guava -psoducts in
broiler diets different treatments e.g.(boiling, autoclaving, boiling in
alkaline solution or in acid solution) dhe nutitional value of guava by
product was studied.

MATERIALS AND METHODS

The present study was carried out at the Poultry Research Center,
Faculty of Agriculture, Alexandria University.

Preparation of Guava by-products:

Guava byproduct which consided as a waste material from the
processing, was collecteflom VIGNOBLES GIANCLES COMPANY,
ALEXANDREA, EGYPT, dried, grind, well mixed and was stored in
plastic bags.

Treatment of Prepared Samples.

1) Raw guava byroduct was 2) boiled in water for one ho or 3)
autoclaved for 20 minutes at 15 Ib peressdijeboiled in alkaline
solution (0.1 N calcium hydroxide) for one hoand/ or5) boiled in
acid solution (0.1 N HCI) for one haur

Raw and treated guava 4pyoducts weredried at 80°C in an electric
oven and grind in hummer milhen samples wertiaken for determination
of chemical compositioaccording to AOAC (1990; dble 2).

Biological Evaluation of Raw and Treated guava byproducts Samples.
First experiment.

To evaluate the metabolizable energyE) value twenty Hubbard
broiler chicks at seven weeks of age were used in this experiment. The
chicks were reared in individual metabolic cages which were located in
centrally heated room. Five replicates were assigned to each of the four
dietary treatrents. The chicks were given water and treatment d@idts
libitum during three days prexperimental period. Theomposition of the
basal diet used ishown in Table (1). The experimental diets were
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formulated by adding the test ingredients at the expeinagportion of the
basal diet. The rate of substitution was 25 % of the basal diet.

Feed intake was measured and excreta was collected over the
following three days period. The excreta samples were dried and
grinned. The samples of diets and excreta wersayed for gross
ener gy using chemical met hod (O6Shea
nitrogen was determined by the method of Kjeldahl (A.0.A.C90)9
In addition, the samples were analyzed for their dry matter content.

From the previous results recorded, #stimation was made on dry
matter basis using the formula given bylElkany (19®).

1 The metabolizable energy values (k cal / g. dry diet) of the diets on a
dry matter basis and corrected for nitrogen retention:

(k cal / g. excreta) (g. excreta)
ME. = GE.- + 8.22* (g. N retained per g. dry diet consumed)
g. dry diet consumed

* 8.22 is the energy in k cal / g. of uric acid nitrogen

1 The nitrogen retained per gram diet consumed:
(9. No/ g. excreta) (g. excreta)
g. N, retained / g. dry diet consumed = g./Nj. diet-

g. dry diet

1 The metabolizable energy values (k cal / g.) of the test ingredients (t. i.)

on adry matter basis:
ME (k cal / g) tested digt ME (k cal / g.) basal diet
ME t. i. = ME (k cal / g.) basal diet +

(g. tested ingredient / g. tested diet)

Second expement.

Threehundred andifteen Hubbard broiler chicks at four weeks of
age were used in this feeding experiment. The chicks were-lvéinded,
weighed and randomly distributed into 21 treatments withdreplicates
(5 chicks of each). The chicks wereared in batteriesand werekept
under similar conditions of management throughout the experimental
period.

Twenty one experimental diets were formed for this experiment
during finisher (58 weeks of age) periods. The first experimental diet
(control did¢) not containing guava bgroduct Table 1), while the other
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twenty experimental diets containing the raw and treated samples with the
following percentages, 2, 4, 6, and 8% at the expense of controlldiete(

3). The finisher diets were featl libitumduring the finisher period which
lasted for four weeks.

The following performance traits were evaluated at the end of
experiment: individual body weight, body weight gain, feed intake, feed
conversion, protein intake, energy intake, protein efficieratio (PER),
feather score and mortality rate weekly.

The feather condition of each chicken was scored at 56 days of age
on a 41 point scaleviz: 1:- poorly feathered (bare back and abdomen); 2:
slightly feathered (few feathers on back and abdomenr)m&derately
feather (well feathered back but few feathered on the abdomen)-amell4:
feathered (Karumajeewat al, 1990). At the end of experiment, three
birds from each dietary treatment were used to study slaughter traits. The
birds were weighe and then slaughtered and different traits were recorded
such as: gizzard+ proventricules, abdominal &ad liver. The total
intestinal length and weight ardcum length and weights were determined.

Statistical Analysis.

Data were analyzed using SA%gram (SAS, 196). Data of ME
was analyzed using general linear model GLM, -eag analysis of
variance Duncands mul tiple range test (Duncan
significance among mean differences.

RESULTS AND DISCUSSION
[-Chemical analysis of aw and treated guava byproducts:-

The chemical composition of raw guava-frpduct(Table 2) shows
that it contain®.08% CP, 10.0% ether extract, 39.5% CF, 2.52% crude ash,
32.97 NFE, 3636 k cal/lkg gross energy and 2226 k cal/kg ME.(1981)
found tha guava seed content 8.9% oil. Habib (1986) indicated that
chloroform methanol extracted lipids of guava seed amounted 9.1% on dry
weight basis, while the protein content was 9.73%. Their data revealed the
presence of twelve fatty acids and fifteen amasa@s. Guava pulp and peal
fractions had high content of dietary fiber 4815%9.12%) a reported by
Marquinaet al.(2008).

No differences, in the chemical composition, were detected among the
four treated byproducts. Nevertheless a noticeable deeréa<CP and EE
contents and increase in fiber content was observed compared to the
corresponding content in the raw-psoducts. Mohameet al (1971)
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observed that the processing methods they employed resulted in an
alteration in the proximate analysi$ date stones. Borhaneit al (1975)
indicated that alkaline treatment method resulted in a decrease in the NFE of
the treated straw and consequently the percentages of other constituents of
this roughageAbiola et al.,(2002b) indicated that the chemical analysis
melon huskshowed that alkalireatment increased the ash content (from
15.70% to 16.86%) and reduced the créider content (from 29.00% to
14.00%). Garcia et al (2008) observed that heat processionf barley
improved broiler performance from 1 to 7 d of age.

The processing technigs used had significant effect on the ME of the
guava byproducts Table 2). The results showed a marked decrease in the
ME values for all treated samples as compared to the corresponding value of
the untreated one. The sample subjected to boilingriegathad the lowest

ME value. In addition there were no significant differences in the ME
values of the other treated guavapgducts samples. The lower ME
values observed for differently treated samples may be due to the decrease
in fat content. Lak of information in the literature on the energy content of
guava byproduct makes the comparisons difficult. During treatment fat
undergoes oxidative alteration with a consequent loss of its biological
values as energy source being more severely dami#y¢he sample boiled

in water.

Generally,it is known that fiber rich ingredients impart bulkiness to
the diet and lower the energy density.

The chemical analysis of the raw and treated guav@rdyucts
indicated that it is have high levels of crudeefilfranged between 39.5 to
49.4 %), Table (1). Thereon, the increasing of the inclusion levels of guava
by-products up to 8% increased the levels of crude fiber in finisher broiler
diet (ranged between 5.9 to 7.04 %), Table (3). According to the fiber
corstituents of the fruit byroducts, pectin and lignin considered the main
components of these iproducts. Pectin is a hydrophilic polymer that
contains ionizable carboxylic group of galacturonic acid. Unlike cellulose,
it can form a gematrix that is iscous in mature. This viscous property
may decrease accessibility of protein molecules held in the matrix to the
digestive enzyme and of the products of digestion to the absorptive sites.
Further it can inhibit enzyme activity (Arnal and Adria, 197A}.intestinal
pH levels, binding of some specific amino acid might occur, analogous to
the binding of bile acid (Eastwood and Hanilton, 1973) and minerals
(Branchet al, 1975). Pectin may also cote the absorptive lining of the gut
thereby interfering wit the absorptive of the products of digestion (Forman
and Schesman, 1980).
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Waller (1976) found that NaOH and Ca (Qkteatment of corn cobs
was effective in solubilizing hemicellulose and increasing rate and extent of
hemicellulose and cellulose digesti

The beneficial effect of autoclaving feedstuff could be due to the
denaturation of some protein rendering it more readily digestible as was
suggested by Gad alla (1983). Another explanation he gave is that heat
applied during autoclaving may cause soessential protein fraction which
was unavailable in raw feedstuff to become available for absorption and
metabolic use.

It is of interest to know that the nutritional quality of rye can beboth
increased and decreased by certain treatments. AntonrMarquadt
(1983) found that soaking rye in water or in HCI and addition of sodium
chloride all improved the nutritive value of rye. While soaking in an
alkaline solution, sprouting or autoclaving rye all reduced its nutritional
value. They concludedhat antinutritive factor in rye is reduced by soaking
in water or acid and to a lesser extent in alkali due to the inactivation of
antinutritive factor by their hydrolytic effects on the pentosans, as it is
unlikely that hydrolytic enzymes present irerwould be active at pH of
these fraction.

Furthermore, lignin, the other component of fruit fiber, is a polymer of
phenylpropyl alcohols, acid insoluble and hydrophilic in nature. The
percent lignin in fruits generally is lower than that of other filmengonent.

Il -Effect of feeding various levels of raw or treated guava bproducts
on broilers performance:

Its worthy to note that the initial BW, at 4 wks old of the finishing
period, were statistically insignificant and have average of 89ahl¢ 4).
The final results of broiler BW and BWG at 8 wks of age showed no
significant differences as the result of feeding different levels of guava by
products, raw or treated, in comparison with the control. However, a
noticeable, but not significant increaseBV or BWG of broile fed diets
with 2 or 4% levels of guava kgroduct regardless of the processing.

Moreover, feeding with the higher levels of raw or treated samples (6
and 8%) showed slightly (but not significantly) reduction of broiler BW and
BWG. This observed reduction in BW and BWG could be due to the
presence of higher amount of fiber compared to the other treatments. Scott
et al (1959) reported that crude fiber acted as energy diluents and was not
digested by poultry. Some nutritive changes oezurin the guava by
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product upon treatments as indicated by the slight increasecrease in
growth response.

The beneficial effect of water soaking, acid soaking and autoclaving
has been observed by many invesbgawith many other feedstuff Gadaall
(1983) and Farranet al. (2005. Squireset al(1992) suggested that a true
alkali treatment might cause additional improvements in gain when fed to
broiler chicks On the other handAbiola et al., (2002b)found that lhe
alkali treatment of melon huslecreased body weight gain

The statisticabnalysis indicated that FI was significantly affected by
processing technique and by the levelshef guava byproductinclusion in
the broiler chickens diefTable4). Also, the results indicated that the birds
fed on diets with higher levels of raw dreated samples consumed
significantly more feed than the birds fed on diets with lower levels of
treated samples with no regard to the processing technique. This increase in
FlI could be due to the relatively higher amount of crude fiber in the diets
containing the higher levels (6 and 8%) of-psoducts. Consequently the
birds have to increase their intake to meet energy requiremieistappears
that the utilization of raw and treated guavappgduct by broiler chickens
is limited by its high crudeilfer content. Abiola and Adekunle (20Gf
reported that high fiber diets increased feed intake.

The chickens fed diet included the autoclaved sample and sample
treated with alkaline consumed more FI than those fed the raw or the other
ones. Similar restd were obtained by Taher (1986) who found that
autoclaving seaweed caused an increase in the chicks feed consumption.
Also, Gad alla (1983) arrived to similar finding with autoclaving apricot
kernel mealAbiola et al.,(2002b)reported that the alkali treatment of melon
husk increased the feed ake with increase in the level of alkali treatment
of melon husk in the diet.

The statistical evaluation of feed conversion (feed/gain) data indicated
that the broiler given diet with 2 or 4% guavaprpducts utilized their diets
more efficiently than thee fed on diets with 6 or 8% during the finishing
periodTable (6) However, the processing technique of guavgrogucts
had no significant effect on the FC of the broiler chickens during the
finishing period, regardless of the levels of incorporatimo ithere diets.
Also, the interaction results between processing technique and levels of
incorporation of guava bgroducts had no significant differences in FC.

The low efficiency of feed utilization observed with diets of high
levels of guava byroduwcts (6 and 8%) could be related to its high fiber
content which decrease digestibilitgquireset al(1992) suggested that a

60


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Abiola%20SS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Abiola%20SS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus

Guava By Products, Broiler, Finisher Diets, Performance

true alkali treatment might cause additional improvements in feed to gain
ratio when fed to broiler chicks.

The results showedhat the levels of guava fyroducts inclusion and
type of processing technique employed and their interaction had a
significant effect on protein and energy intake (Pl and Edpleb).

The inclusion of raw, boiled and acid treated samples in dietsadid
affect Pl and El compared to the control diet. However, treating samples
with alkaline significantly increased both of Pl and EI than the control diet
and the other experimental treatments. It was also noted that autoclaving
sample resulted in an irease in both of Pl and EI over the other treated
samples except for those received alkaline treated sample.

The processing technigue of the guava-pbyducts had not
significantly affected on protein efficiency ratio (PER) which ranged
between 1.65 and @8 compared with the control of 1.6daple 5).
However, when the effect of chemical treatments was overlooked, the
inclusion of guava byroducts at the ratio of 2 and 4% in the diets
increased the PER values to 1.69 and 1.84, respectively, when cortgpared
the corresponding values for 6 and 8 % levels.

There were no significant interaction effect among processing
technique and levels of inclusion of guavagdrgducts in PER values.

Similarly, EFMogazy and EBoshy(1982) show a clear depression in
PERvalues by increasing citrus pulp level in comparison with the control.

The feather condition score (FCS) for the experimental bifdblé
5), was not significantly affected by the inclusion of raw or treated guava
by-products in the broiler diets (rangbdtween 3.67 and 3.83). Also, the
levels of inclusion had no significant effect on FCS (ranged between 3.69
and 3.80), regardless of the processing technique employed. No interaction
effect was detected between type of processing and the levels oflguava
products inclusion in the broiler diets. Some feedstuff are known to effect
FCS, Karunajeewat al(1990) reported that feather condition score
decreased significantly with increasing dietary rapeseed meal.

The results indicated that processing teghe had no effect on
mortality rate, regardless of the inclusion leveldowever, when the
percentages of guava-pyoducts inclusion in the diets increased to 6 and
8%, a significant increase in mortality rate was evident, regardless of the
processing eployed.

No significant differences were observed among treatment for carcass
weight (1248 to 1437 g) Tabl&)( Also, no significant differences were
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observed in relative weight of breast for the broiler receiving 2, 6, and 8 %
raw or treated guava kyoducts, but the value for 4% of raw or treated
samples was the highest compared to any other levels or the cdiatiote (

6).

The results of the data were subjected to an analysis of variance
revealed no significant differences in relative weight of bakckmsticks
thighsand wingweights for the broiler receiving 2, 4 or 6% raw or treated
samples, but the value for 8% raw or treated sample was less than any other
levels or control Table6).

There was no significant interaction effect of treatments W€l¢ein
relative weight of breast, drumsticks, thighs and back.

The statistical analysis of abdominal fat weight (g/100gBW) showed
no significant differences in the relative weight for the broiler received 2, 4
or 6% raw or treated bgroducts. However,rbiler receiving 8% raw or
treated guava bproduct have significantly less abdominal fat than any
other dietary level or the control(Tabl®. Also, dietary treatments had a
significant effect on relative abdominal fat weight, regardless to the level of
inclusion. The application of Duncan's test indicated that relative weight of
abdominal fat of broiler given diets with raw or treated with alkaline or acid
were not significantly different while the relative weight of abdominal fat of
broiler given boild sample was significantly higher than the values for
other treated diets.

These differences in the relative abdominal fat weight observed for
birds fed the experimental diets was related largely to the differences in
energy consumption among dietary treahts Tableb).

The inclusion of raw or treated guava-fmpduct in the diets of
broilers had no significant effect in gizzard + proventricul weights
(g/100gBW) at any levels of inclusion studied as compared to the
corresponding value for the control (Ta3).

On the other handAbiola et al., (2002b) indicated thatthe alkali
treatment of melon husk increased gizzard weight with increase in the level
of alkali treatment of melon husk in the dietGonzalezAlvarado et
al.(2008) conclude that the relative weight of gmeventriculand gizzard is
reduced by feeding rice and increased by hull inclusion

No effect of the levels or processing techniques of guavarduct
on relative weight of liver (g/100gBW) was detect&dlfle7).

The results of the statistical analysis of total intestinal wegi0Qg
BW), total intestinal length (cm/100 g BW) amdcum length (cm/100 g
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BW) are summarized inTable 7). It was found that the level of
incorporating guava bgroduct significantly affected the relative weight
and length of intestine, with no regaathe effect of processing technique
used.

Feeding high levels of bgroduct (4, 6 and 8%) to broiler chicks
resulted in increased relative weight and length of intestine and also length
of cecum.

The processing technique affected significantly the iveatotal
intestinal length with the highest value for those given autoclaved by
product in their finisher diet while there were no significant differences
among the other dietary treatments. These differences may be related to the
fact that guava byproduct has geater level of fiber which may influence
rate of food passage through the digestive tract, thus decreasing the length
of total intestine of broiler which received the experimental diets as compare
to the control groupStarck and Rahmaan, (200@ported that highfiber
diet resulted in a highly significant increase in intestine length of layer.

Diets containing 8% raw or treated-pyoduct resulted in a significant
increase in cecum length. However, increasing levels of raw or treated
guava byproduct incorporation in broiler diet increased cecum lengths.

Consequently, it was appropriate to apply certain processing
techniques on guava {product in an attempt to render it more digestible.
Autoclaving, boiling in water and treatment with acid alkaline solution
were the four approaches used in the current study on thmsobyct.
There was no indication of any significant improvement in the feed
conversion of chicks due to feeding diets with treated guaymdmuct over
those given the dis with raw byproduct. However, a significant
improvement in BW of chicks given diet with autoclavedpogduct and
one treated with alkaline was evident compared to those given the raw by
product or the other two treatments.

63



A. A. El-Deek et al.

Table 1: Composition and alculated chemical analysis of the basal diet used
for ME determination and feeding diets

ME diet Feeding diet

Ingredients Kg/ton

Yellow corn 550 693
Soybean meal (44%) 310 207
Broiler protein Concentrate (52%) 100
Molasses 100
Bone neal 25
Limestone 6
Salt (NacCl) 5
DL. Methionine 1
Premix* 3
Total 1000.00 1000.00
Calculated values %

Crude protein 18.62 20.37
ME k cal / kg 2744 3043
C/Pratio 147 149
Ether extract 2.43 3.10
Crude fiber 2.96 2.93
Ca 1.0 0.93
Available P 0.47 0.48

*Premix*: Provides per Kg of diet/it. A120001U, D; 2200IlU, E 10mg, K20mg, B1000mg,
B,4mg, B1.5mg, B,10mg, Di.Ca.Pantothenate10mg,Choline Chloride 500mg, Folic acid 1mg,
Biotin 50mg, Mn 55mg, | 1mg, Zn 50mg, Cu 10mg, Fe 6.5mg, Se0.1mg, Ethoxygnine5mg,
Ascorbic acid0.5mg.

Table 2 :Chemical analysisof raw and treated Guava byproducts used
in the experiment (on air dry matter basis)

Guava ByProduct

% Raw Boiled Autoclaved Alkaline Acid
Moisture 5.90 5.70 5.85 5.98 6.11
Crude protein 9.08 5.25 7.40 6.17 9.05
Ether Extract 10.00 5.50 7.10 5.50 4.50
Crude fiber 39.50 54.30 49.40 53.30 47.90
Nitrogen Free Extract. 32.97  27.69 28.00 26.04 29.46
Cruce ash 2.55 1.56 2.25 3.01 268
Calcium. 0.38 0.58 0.87 0.75 0.34
Phosphorus (total) 0.10 0.09 0.14 0.14 0.12
Gross energy(kcal/kg) 3636 3620 3631 3417 3360
ME* (k cal/kg) 2226 969 1402 1206 1254

*ME: Metabolizable energy kcal/ kg
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Table 3: Composition and calculated chemical analysis of the finisher diet used in the experiment
Diets, % Raw Guava Boited Guava Autoclaved Guava Alkaline Guava Acid Guava
2 4 6 8 2 4 6 8 2 4 6 8 | 2 4 6 8 2 4 6 8
Calculated values, %
Crude protein 19.88 19.49 19.10 18.7] 19.87 19.48 19.08 1869 19.88 19.49 19,09 19.88 19.48 19.09 18.700 19.88 19.49 19.10 18.72
ME kcal / kg 3027 3010 2993 2978 3001 2960 2918 287 3010 2977 2944 3006 2969 2932 2893 3007 2971 2935 2897
Ether extract 320 340 350 3.7 3.10 320 320 33 320 330 3.30 320 320 320 330 3.0 3.10 320 3.0
Crude fiber 366 449 512 5. 396 498 601 7. 38 479 571 394 494 595 696 383 473 562 653
Calcium 092 091 090 0.8 092 093 091 0. 093 093 092 093 092 092 09 092 91 089 0.88
P - available 047 047 048 048 047 047 048 048 047 048 0.48 047 * 048 048 048 047 048 048 0.48
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