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SUMMARY

Fifly-five New- Zealand white rabbits were used in the present study. The 1st experiment involved
thrée males aged 16 weeks, average weight 2387.5 £42.7 gm-were fed 100% restaurant food wastes
(RFW) to investigate (heir nulritive value. The 2nd éxperiment aimed to study the cffect of
incorporating R.F.W. on the performance of growing rabbits and meat quality, Fiftv-lwo New-Zealand
While rabbits (40 males and 12 females) aged four weeks were divided info four equal groups and fed
four experimental diets containing 0. 25, 35 and 30% (R.E.W.}. All diets were formulaled to be neaily .
isoenergetic and isontrogcnous except the 4th group (50% RF.W.) contained higher energy. Results
revealed that. RE.W. had better digistibilities and feeding value than some other kinds of food
manufacturing by-products. Incorporating R.F.W. in rabbit’s diets improved significantly the final
weight, avérage lotal gain, average daily feed intake and meat quality than control diet (0% RF.W.)
except  at the level 50% R.F,W. the total body fat increased siguificantly. The relative average final live
. weight was 115, 125 and 118% for 25, 35 and 50% R. F. W. respectively compared with the control
diet, Incorporating R.F.W. in rabbit’s diets decreased the total costs of the formulated rations by about
17.43, 22.27 and 23.43% per ton for dicts com'nmng 25.35 and 50% R. F.-W. respectively comp‘lred to
the comnercial diet (control diet).
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INTRODUCTION

There are atraction in considering food wastes in animal feeding as they help to avoid he.
immediate competition of resouwrces between man and animals, Using food wastes for animal nutrition
las o number of limitation which need to bé considered prior to their incorporation it animal’s diets.
The value of food wastes depends on their ability to meet the needs of animal’s requirements for
particular productive processes. The food wastes themselves will be of value deperding on their
chemical composition. inilial concentration of encrgy and nutrients. their moisture conlent. presence of
non-nutritive factors and influence of processing and preparalion. Komegy et af.. 1963 found that, the
chemical composition and nutritive value of garbage's showed number of significant differences among
Uicir types and sources. Accordingly, itis nnportdnl that, the food wasles should be processed before
ingorperation in animal diets. Food wates processing applied were autoclaving (Lyse and Homb, 1982),
homogenizing (Gordeev, 1983), drying and sterilizing by Gamma irradiation (Lipstein, 1985), while
Sebek et al., (1990) used ensiling to process food wastes.

. The objective of the present work is to study the nutritive value of popular restaurant food wastes”
(RF.W) and the possibility of incorporating them in growing rabbit's diets and their eﬁ'ecls on the
performance and feed utilization. . '

MATERIALS AND METHODS

Prcpamtwn of the tested product

Garbage of a 3' class restaurant was collecled daily and partitioned into edible parts (R.F. W) and
non-edible. parts and the last portion was about 60%. of the lotal garbage. The [resh RF.W. was
processed through 3 sieps to prepare them into a suitable form for mbbits feeding. The steps of
processing could be sumumarized as follows.

I" step: samples were homogenized and dried daily for one momh in an electric oven at 65°C for 24
hours then ground (! nun mesh). )

7™ step: another fresh. blg quanmy was homogemzed and then cooked for sterihzatlon Prooess of
cookmg was .doné by using the’ effect, of the dlrect lieat on the RF.W. for about half an hour at about
100°C and one atmospheric pressure . .
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The 3" step was inixing the cooked R E.W with the previous dried material-at a ratio 3: 1 o reduce the
moisiure content (to about 30%), and lhen spread in a sunny placc for 24 hours to final dnmg, (aboul
8% moisture). .

Experimental diets formulation

Four experimental diets Ty, Tz, Ta and T, were prepared to contain 0. 25, 35 and 50% prepared
REW respectively (Table 2). The four diets were formulated to be nearly iscenergetic and
iosnitrogenous (e\oept T which was higher in enérgy content) accordlng to the recommendation of
N.R.C. 1977 for growmg rabbits for CP, CF and TDON (T able 1).

Table 1, Composntwn of the experlmental diets. (DM basis)
Experimental dicls®

) 0% (T1) 25%(T2) - 35% (T3 50% (T-H
Ingredients % e i . T o
REW® 0000 S2500 - 35000 50.00
Clover hay S2830 0 20000 . o 1000 . 13.00
Wheat bran L4000 -7 3400 i 22.00 - 1000
Sovbean meal S 5.00 - 6.00 800 - .00
Decotton S.M.. - . - 600 . 600 "L . 800 . 6.00
Yellow corn . 15,53 . . 0.00 - 0.00 0.00
Comtcobs . Co000 4.0 1o 6.0
Molasses . 300 - 3.00 - 400 © 400
Bone meal . o050 . T 0S5 0.35 0.55 .
Conumon sall ) 0.50 S 045 0 0 045 S04
Limestone . . 060 T 045 . 04 043
Min. + Vit. Premix 0.50 NS o 0500 030
Methionine Lo 007 .- 0.05 .. 0,05 0.05
Crude protein* : 18.20 1784 -0 1754 o 17.27
. Crude fiber* - 13.96 - -~ 1584 . - 1565 o 15.61
T.D.N* _63.80 67.08 67.05 1329

* Caiculated according to the chemical composmon and mutative . values of the mgredlents (NRC
1577). .
*+ Chemical analysns and nutritive value were detemuned (ew(penment No 1)

Table 2. Chemical analysis and gross energy of restaurant food wastes (RFW) and expcnmental

diets (DIVE basis) .
Chemical = analysis Expenmenml dlcls )
. and gross energy 100% - 0% (T 25% (T2) 35% (T3} 0% ('T4) )
Moisture . e 590 . .. 870 10.50 960 - 9.50
oM _ 87.718 - 92.33 - 8884 - 9038 8972
CP 1211 19.0 18.14 - 18.30 17.90
EE . 11.80 e 603 - 675 L
CF S 14.76 1415 0 1341 1300 0 - 1348
NFE . 4911 5609 - - 5126 . 5033 4825
Ash 1222 7.67 CooLne o 0 1162 11.28
GE* (Kcal/kg) 4444.00 4301.00 4273.00 4237.00 . 4419.00

* Calculated from the chemical analysis ziccording to McDonald er af. (1977),

Evaluation trial (1 experintent) -

_The previous dried R.F.W were used in direct dlgestlblmy trial lo detenmne the dlgestlon cofficienis
and nutritional value, using three male New-Zealand white rabbits aged 16 wecks with an average live
body welghl of 2387.5gm +£42.7 gm (Table3) :

Feeding trials (2" experiment)

Fifty-two New-Zealand white rabbns (4 wecks old) were divided into equal four gToups (40 males)
and were assigned at Trandorh 16 receive diets Ty, T, Tyand T, during an experimental period of eight
weéeks. The experimental ariimals were individually housed in galvanized faetabolic cages (60 % 60% 40
cm) which were designed for dlgesnon trmls Water and food were provided ac-fibisum during (he
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experimental period. Atthe end of the {eeding tifals, three rabbits from cach grouj)' were used in another
four digestibility trials to evaluate the'experimental diets. Three males and 3 females were chosen after
the feeding trials for slaugliter test. : aic

Chemical and statistical aﬁk?[ysis: ) . ; ‘ :
The routine analysis of feeds and feces were carried oul according to A.O.A,C. (1984). Boneless
breast and thigh muscles were subjected for nitrogen, lipid, ash, moisture and cholestérol determination.

~-Total lipids in the tissues were determined by the inethod of Floch ef af. (1957). The method of

Caurohami e ol (1959) was uscd to determine total cholesterol content of the total lipids of animal
tissues. Statistical analysis of data was done according Snedecor (1959). Difference between means was
compared by least significant range (L.S.R.) at the 5% level of probability.

RESULTS AND DISCUSSION

The first experiment (evaluation trial): _ ‘
Results in table 3 shows digestion coefficients, nutritive values, C/P ralio. foed intake. nulritive ralio
(NR) and DE content per one gram DCP (/P keal DE/g) of the dried R.F.W and the four esperimental
treatments ((1.25.35 and 50% R.F.W). The results showed that. the dried R.F.W were characterized by
increasing digestion coefficients of DM. OM, CP, EE, CF and NFE. Nutritive value of RF. W expressed o
as TDN and DE were high, while DCP was low. The high EE digestibility of R.F. W is probably
assoctated with the high EF content (Table 2) as it was mentioned by Clawson et al.(1962) who cited
that, the digestion coefficient of EE increased when fat content increased specially unsaturated oil, The

high CF digestibility of R F.W is also probably due to the cooking process, nature of fiber, the portions

of cellulose, himicellnlose and lignin, The calculated DE of R.F.W was in agreement with that reported
by Gloridoss and Das, 1985, By comparing the DCP of R.F. W wilh other feed stuffs it was found that,
DCP of R.F.W was lower than horse bean (21.63 gm) and fish meal (53.82 gm). however it was higher
than corn grains (7.22 gm) and 2ot green clover (1.65 gm). The obtained results shiowed thal, the
duily feed intake 100% of R.F.W was low and nutritive ratic NR was wide, This result may be duc to
the decrease of the palatability resutting from (he high EE content (11.8%), Generally it+was concluded
that R.F.W are nol suilable for. rabbit’s feeding as such because they are characterized by high TDN,

C/P ratio. low DCP and wide N.R

The second experiment (feeding trialsp: = . - S L .
Results in Table 4 shows the effeoct of incorporating B.F.W in growing rabbit’s diets (4-12 weeks
old} on feed intake and growth performance. The obtained results revealed that, incorporating RF. W in
rabbit’s diets appeared 10 have an effect (p < 0.05) on the variability of average daily feed intake, the
final weight, average total gain weight, average daily gain and mortality rate while feed efficiency was
not affected significantly. The least significant range (L.S.K) method revealed thai, the final live weight
of rabbils fed graded levels of RF.W. (25. 35 and 50%) increased significantly Sorapared with he
control treatiment (0% R.F.W) while the differences were insignificant among the groups fed 23, 33 and )
50% R.F.W. The rabbits of the group fed 0% R.F.W. had the lowest final live weight, whilc the rabbids
of the" group fed 35% had the highest value. By considering the average final live weight of group (0%
RF.W) as 100, the relative live weight of the other groups were 113, 126 and 118% (25, 35 and 50%
R.F.W.) respectively. The result obtained by Castelline " and Batiaglini, 1992 revealed that the mean
daily gain was slighlly higher than that obtained in the present study (25, 35 and 50% R.F. W), They
also reported that the mean daily gain was 37.8 and 39.5¢ when two groups of growing rabbits fed diet
cortaining DE 2655 or 2990 Kcal/kg, The good effect of incorporating R.F.W in rabbits, diets could be
explained by processing them with protein supplementation such as soybean meal (o meet.protein
requirements of rabbits as it was reported by Draper. 1945 who found that, processing garbage gave
salisfactory resulis. when fortified with soybean or sardine fish meal as protein suppilement. Chiericato
and Lamari. (1972) recorded an indirect effect of high dietary G content as well as the dircet effcet of
heating and cooking processes on improving palatability and hence the da ity feed intake (Table b, The
results showed that the effect of incorporating RF.W. in rabbits diets on montality rates were not
significant. The rates of mortality were 10, 0 20 and [0% for the groups fed 0, 25,35 and 50% RF.Wat
the 7 5™ and 6™ week respectively. It can concluded that. the mortality may occur due to natural
reasons and not apparently referred to the effect of ration or may be due to the unsuitable temperature,
where most mortality appeared during early age. The results of digestibility trials of the four treatments
(0. 25. 35 and 30% R.F. W) given in table 3 indicate that, the digestion coefficients of DM, OM, CF, CF,
and NFE were uot affected significantly by increasing the graded levels of R.F.W, while EE

- digestibility increased significantly. The high digestion coeflicient of EE was probably associated with
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Table 4, Effect of incorpbrating R.F.W. in the experimental diet on rabbii performance

Level of R.F.W in the diet %

— 0 ~ 25 35 50
No. of animals L : 10 0 10 ' {8
Total exp. Period, days ’ 56 g 36 56 56
Initial weight. g 362 349 - 362 362
Final weight. g 1658° 1914 2081 1949
Av. Total gain. g. 1296" 7 1363 7 Ime? 1587°
Av. Daily gain. g ; 25" 30° 33° 31°®
Feed intake perday* - 68" g0°® . 89% 8s®
Feed efficiency* _ 2.96 2.87 - T2.88 © 300
Relative live weight % T 458 548 375 538
Relative growth rate % 358 : 448 ) 475 © 438
Mortality rate % ) 10 g [\l ) 20 10

* Air dry malter. ) a8 o
a . b means on the same'column bearing the same superscripts are.not significantly different al P< 0.05,

the high EE conient of the experimental diets (Table 2) as it was found by Lowrey ef &l (1962) who -
reported that. the digestion coefficient of EE increased when the level of fat increased. The values of
carcass characteristics of slanghtered rabbits as affected by incorporating R.F.W are given in table 4 and
3. The results revealed that the great effects of incorporating R.F.W in rabbit’s diets on carcass
characteristics appeared mainly in the abdominal fat percent. Up to 23% R.F.W thie abdowminal fat
percent was low and normal as it was cited by Castellini and Battaglini 1992 who found that the carcass
fat recorded 2.51 and 3.1% at DE 2.65 or 2.99 M calkg respectively. When (he level of RF.W
increased from 35 to 50% the abdominal fal percent increased significantly. Liver percent increased
significantly in the .group which was fed 50% R.F.W compared with 0% R.F.W. Dressing. boneless.
heart and fur were affected significantly by incorporating graded levels of R.F.W. It can be concluded
that, these significant differences of carcass characteristics may ocaiir due {o the differences in C/P ratio
{table 3). as it was reported by Fraga et al.. 1983 who found that the higher dietary encrgy (o protein
ralio increased the proportion of body fal. The approximate analysis of boneless meat of rabbits (male
and lemale) in terms of moistufe, protein and total lipids perceni were not affected significantly by
incorperating R.F.W. in rabbit’s diets up to 35% (iso —caloric and iso — proiein diets) while it was
alfected significantly when the RF.W. was 50%. The high percentage of the total lipids and the
abdominal fat of the group fed 50% R.F.W. was probably due fo the increasing of the DE content
compared with that required for rabbits (Table 3). The cholesterol content of rabbit's boneles meat was
not affected significantly by incorporating R.F.W. in rabbits diets. From a simple economical point of"
view it was found that incorposating RE.W. in rabbit’s diets decreased the total costs of the
experimental diet (25, 35 and 50% R.F.W) by 17.43, 22.27 and 23.43% of total costs of the controt dicl
(0% R.F.W.}. However it is worihy 0 note that {he total cosis for preparing onc ton dried R, F.W. is not
constant but. it can be minimized in mass production by considering the lieating processing at 65°C is
done once-for the 1™ unit and ther the dried wastes is used automatically to dry new fresh R.F.W by
ratio 3:1.. 5 .

From thg previous results it may te concluded that the replacement of rabbit diets by restaurant food
wastes up to 35% is considerably right from he nutritional and econoimical point of view without any
deleterious effect on rabbit performance and carcass chardcteristics.



wc G 18 WWAIDTIP n__:nuc eBis jou 258 w_q:uwnazm JUITS 2 m.EaB ULINJ0 SUIES S) uO SUERWI P PUE 3 ‘G ‘2
wStoa sonydneysard Jo usossd se PIIEMOTED % - -

00T X "L Tonydnesasd &g papiatp () + 5891 + an g 1sIpnfout g

007 % LM ._oEm:Emua 3 PapIATp w.ﬁuﬁ:x + MESY + JOM] + SSEQIED 10V SE ﬁEanE st wiantad urssaid

[68

_ . . T ?

ROS0 L0080 BE0) ALY B Lega m:.c T 06Y0 LU 5 U ) . . &
we0 16570 girte 0 o000 g9L0° T o0l o - OTFO. L0 0DFO. : ;10U PIEDUELS
‘888 - 8yl o0 ST 11es 't LA . sLg o 8061 : ) GBI
CUOEUREE'S  QUTRGLPL TIOF6LD QIOFOT0 WCITELOE . LOFIFETS.  OI0RGT - OFOFP09 TI0w6L8  LOOTFEEST Ny G &
OROTER'E ST OFLE BT TiR080 - TOOFOZ0 g bTIFI60L . 6 0F6LTS ol (FFOT LFOTESY LI00FZL8  BLBIFTS8H £ : &
R . CE LI B . : : (ydnoan) 3508
3 B8 CSEET CRLO e 8065 CUE0ES 9T B 3 B 253 I 4 {174 I eIy
CLTSUEIFE STOTLEET  EOOFLO0 T HUOFITO STOTOUEE o SSOFOTES BIOFIOT ABLCFHET  O0TROCE LYIIFLI0T ¢ P
CULEURFDS . LBTOFETET  FOORIRO. O0OROTD pESUFOUGE . IS DFEBTS . PTOFOCT  JPOFEL'S 105858 CUEEFRLTOL £ S
: . . : o . - . S - o {gdnoiny} 34CE
. Tol CEEER TTLO wo - SQegE . Ares oo oove. e IER £961 g . uespy
COCORRO0T.  LBOFGT Sl SOURILO QTOOFITD | WlP OFLETE - 16 0F6BGY | INOFI6T -~ »ZFOFOP' e TIOFLES  QTOTFEOOT - - . € . P
LOT086  LIHOFLEET  SO0UFLLG - OURLTO GFEOFZTYE - LIBOFECOS  LBOOFRUL | ISUFEG'E - SOOFLES tOLIFETGI € &
I . : : . : e : S . (7dnosp) %ET

. 001 LT | [ (A VI (A CopT'8y . 68T - 9PE Tty gt - . uBspg

RUmbss Jv| SEOFEPOTT . T0ORFSD  JI00FFED HSUOFRTEL T MHUOFBLLY FOOFOET  LHNOROTE TIRECS STOTHETO g : 2
VORGTOE - JISOFIETL 10OFTE0 00610 LTOFOSEE (L9 (OGS - CEOOFTOT QTURILE GEORTTR LY9TFELEL . £ 5
. : . : . . : 2. {1dnom) %0
wno mg . SAUpRY prag ssa1au0yg awssang 1A [CARE 7y (uid) ndiow - SHaqer .
oz sutd 21qIps UON ’ ' . . . o; sued apqipa  TeUNEMOPQY pesy  sgdnesmg 0 ON MY IO PAT]

(IS T X') SUsLIqITIvYD SSEIIRD O SENp SI0GET 1) (A AY) S9IBTR P00} JUEITiEgse SUljededIodul 50 13))F S A9eL



169

.

) rc osd e JUETEN 1Y) h:qwuuew_m _o: am macuau%w sures 1 Suuesq u:.. JUIES AU} UG SULSW I PR § 8 -

SISRG ISR ANT 4y

P "SISRO 1M
. 9T L& CIEe 8T . 1670+, YOrF - C99'9F W yeaw 3 0p1 / Swr
L9681 T 9T L9181 - - ¥§081 - €81 L9OL] 0g6Ll . L'161 00°891 8C°0L1 00'5LY Ltren £ 40150}
. BI0F LODF COTOF or'eF o LU0V - 1005 . - LA S OUGF B
[AN 8¢ 9T¢ 9Tt 430 0T'E: 6T°¢ 13 oTe . 8TE 6TE Tt -£ xSV
S O0E T 90T TEOF . SKOF LOOF LTOF - B 14 TOF
8T°EF.  Qo0'fl - aveTl 0£6 - BIL6 . B6Y® 166 | BS6G BLOE . EG'R ¢ BEYE e0eg £ «Spidh 1oL
-k AL 600+ COT0R  TO0T LTor 0T’ S0 0TOF
Liv'al BEe€E . Bl L1 6£8I1 QLT a8l 0081 ar'L1 qoceT . €781 qo8'LI GE9'81 £ sln=lord
. STHF  LTOF 0TOF  EEOF N FToT OO CIOF . E5OF .
TS1L  EgooL. BRETL S0CL BOTL qLo'vL IFTL QE8’ 1L qupo €L 6L°TL qzI'TL reL £ UNISIHA
UBIA : z 2 BN & . 2 ._82 v g Teop E3 fe) — .
: L %08 q._; tt L %EL 'L% 0 Euz
JooN
Bmm.«o B>o.._

ﬁm+ X Y7oam 5531200 0 503 _Eoﬁu“oﬁ pute SisA{EaE SEUIIReId Sq) UO S §JIGES U1 S9)STA POy :.s..:w«mua u::«._oEauE FEETIE IEETT I



17
REFERENCES |

A.0.AC.. 1984, Official Methods of Analysi$ of the Asscciation _of'OFﬁcial. Analytical Chemists,
12" ¢d.. Published by A.0.A.C., Washington, D.C:20044. : -

Castellini, C. and Baitaglini, 1992. Performance and meal quality in rabbits. Effect of the cnergy
content of the diel and sex. Zootecnica-e-Nutrizione-Animale. 18(5); 251-258 i

Caurohame. A.J; Miller. W. and Stein. Jr. D.B.. 1959. “Determination of total and free choicsterel™.
Clin. Chem.. 5:609 (C.F. Ghazalah, 1979). . . - - : .

Cluericato. . G.H. and Lanari, D.. 1972. Influence of fat supplement to the feed. and sex in production of -
rabbil meat” Rivists di Zootecnia 1972 45 (3 137-149. Co _ )

Clawson. AJ.T.N. Blumer. W.W.G Smart. Jr and E. R. Barrick, 1962. Influenice of energy protein
ration on perforimance and carcass charcterisitcs of swine. J. Animal Sci, 21: 62. CF.J. Animal Sci.
24: 1956, R : . )

Draper, C.O. 1945. “Processed garbage meal in chicks ration”. Pouliry Science 24: 442443,
C.F.Alex.]. Agric. Res. 26 (3) ~489-499, : S

Flach, J.; Less, M and Sloanestanley, G.H,, 1957. A simple method for the isolation and purification of
1otal lipids from animal tissues. J. biol. Chem. 226:497. . g :

Fiaga. M.1.J.C.De Blasi E. Perez: J.M. Rodriguez: C.). Pene and J.F. Galvex, 1983 Effect of diet on
chemical composition of rabbits staughtered at fixed bedy weights. ). Anim. Sei.. 56(5):1097-1104.

Gloridoss. R, G. and Das. T. K.. 1985. Nutritive value of kitchen wastes for Yorkshire pigs. Mysor. J.
Agric.. Sci. 17: 165-167, 1983, C.F. Nut. Abst and Rev. Secries-B 1985, 035-04044; -

Gordeev. A 1983. Kitchen wastes (swill) for finishing pigs.- C. F. Nutrition, Abst. Rev. Series — B 1984,
054-01681. . 2. o & : .

Kornegay. E.T.. G. W. Vander Noot, K. M. Barth; W.5. Mac Grath, J. G. Welclt and E. D. Purkhiser,
1965, Nutririve value of garbages as a feed for swine. 1-Chernical composition, Digestibility and
nitrogen utilization of various types of Gatbage. J. Anit. S¢i, 24 319-324.

Lipstein. B.. 1985. The nutritional value of treated kitchen waste in layer diets. C. F. Nut. Abst. And
Rev. 65, 2169. C ) L : . ’
Lowery. R, §. W. G. Pond. /. K. Lossli and J. H. Maner. 1962, Effect of dietary Fat level on apparent

nutrient digestibility be growing swine. J. Animal Sci,, 21 : 746. CF.J Animal Sci.. 24 2 1965.

Lyso. A..Homb. T.. 1982. “Wxperiments on feeding processed food wasles to growing finishing pigs:™
CAB:; On nufrition. Abst, ‘And Rev. Series B — 1986, 056-04436.7D Pig-News-and Information
1986m 007-01967. : o : ) o o

McDonald. P: R.A. Edwards and F.D. Green Halph, 1977: Animal Nutrition 2™ Edition, Longman,
Group Limited. London. . . ‘ : )

National Research Council (N.R.C.), 1977, National research Council Sub-Committee on Animal
National ~ Nutrient requirements of rabbits. National academy of sciences, second revised edition,
Washington, D.C. ) . : ‘ .

Sebek, L, B, J; Smits, B., Koorn, T., 1990. Ensiled domestic food waste; nutritive value and use for’
Extiening, pigs. C.F. Nut. Abst. and Rev. 61: 2126. 2o ' o

Snedecor. G.W. 1959, “Siatistical Methods™. 5" Ed. The lowa state Collage préss. Ames. lowa. U.5.A



