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SUMMARY

Four digestion trials with duplicate sheep were undertaken using
clover hay as. basal ration, to study the feeding value of extracted
rice bran (1.72%; fat) and a concentrate feed mixture containing 65%
undecorticated cotton-seed cake, 209, wheat bran, 129 rice bran
(unextracted), 29 ground lime stone and 19 common salt. The
mixture contained 23.16 9% protein, 8.72% fat, 18.60%, fibre, 32.10%
soluble carbohydrates and 12.25% ash. The digestion coefficients
of the last four ingredients were found to be 77.98, 72.56, 34.10
and 72919 respectively, the total digestible nutrients being 63.71%
and the starch value being 56.189%. The feeding value calculated
from the differeint ingredients using Ghoneim’s figures for starch
value, was 57.69 being only 2.79, higher, indicating the possibility of
relying on the calculated feeding value of feed mixtures of similar
ingredients. With extracted rice bran the analysis was 12.35 9% protein,
1.729 fat, 10.069%; fibre, 48.65% soluble carbohydrates and 15.22%
ash being within the legislative analysis except with ash (notless than
1297 protein and 42 5] N.F.E., and not more than 29, fat, 11 %crude
fibre and 129 ash). Digestion coefficients were found to be 80.93,
120.15, 35.10 and 75.079% for protein, fat, fibre and N.F.E. respectively
with a total digestible nutrients of 53.91 and a starch value of 50.07%.
The feeding value is ca. 75% of the unextracted rice bran. The

variation in composition and digestion coefficients of clover hay as
a basal ration were discussed.

INTRODUCTION

Few years ago, it was realised in feeding practice with farm animals,
that using a suitable feed mixture rather than single feeds, would be
better physiologically and nutritionaily. The authorities started to sup-
port this view opening the field for mixing and manufacturing feeding-
stuff for animals. At the beginning, a certain feed mixture was
officially accepted having some specifications. The mixture was to be com-
posed of 659 undecorticated cotton-seed cake, 209, wheat bran, 129,
rice bran, 2 9/ ground lime stone and 1 % common salt. Some individuals
prepared the mixture using mechanical mixers to prepare it for sale. The
mixture should not contain more than 18 9 crude fibre and less than 17 %
crude protein and 2.59/ fat. The mixture was sacked loose without
cubing. Later on, improvement occurred by adding molasses and cubing

or peletting in some cases elong with more restricted specifications and
control.
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Moreover, it was decided to extract the fatfrom rice bran which was
marketed containing up to 14 .63 %, fat (6). This was for duel purposes,
to raise the keeping quality of the product and to make use of the ex-
tracted oil for other purposes.

Therefore, it was necessary to determine the feeding value of both the
concentrate mixture and the extracted rice bran. ¥t was of interest to
find out the effect of reducing the fat content on the relative proportion
of other nutrients, their digestion coefficients and finally the feeding
value.

The present data about the analyses of the ordinary rice bran (not
extrected) in Egypt indicated that the range of percentage analyses did
not exceed 3 degrees of percentage being 90.41 - 92.13 for dry matter,
12.61-15.09 for crude protein, 11.86 - 14 .63 for crude fat, 6.77 - 8.61
for crude fibre, 43.74-45.77 for soluble carbohydrates (N.F.E.) and
9.50- 12.439, for ash (5, 6, 8). The digestion coefficient with crude
fibre was the lowest (25.7- 49 %) while with other nutrients it was ca.
70 or more being 69.8-83.8 with protein, 72-92.1 with fat and 70.6 -
-80.0 with N.F.E. The recorded feeding value was 63.7 to 70.9%,
starch value with a corresponding 68.0 to 73.19% T.D.N. The rice
bran recorded by Schneider (9) with sheep had a similar comyp-osition but
was relatively high in crude fibre (12.9%). The digestion coefficients
were within the range mentioned above. Kellner’s rice feeding meal
was found to have a composition similar to that published here with
similer but slightly wider range in the coefficients of digestion (7) .

Recently, the Ministry of Agriculture published the results with an
extracted sample of rice bran during the first trials of extraction (8). The
sample contained 14.14 7 protein, 4.079; fat, 11.429, crude fibre and
50.60% N.F.E. The percentages of nutrients increased when fat
was extracted. The digestion coefficients were 70.7 for protein, 93.4
for ether extract, 25.4 for crude fibre and 75.1 for N.F.E. The feeding
value was 58.3S.V. (58.4.T.D.N.) being lower by ca. 10 degrees of percent-
age, but the sample contained higher fat percentage than the limit rec-
ently legislated (not more than 2 9;) . Therefore, the feeding value of later
extracted sample of rice bran was investigated with sheep in digestion trials.

EXPERIMENTAL AND METHODS

Four digestibility trials with duplicate adult rams were performed:
using two lots of hays (Hay 1 and Hay 2) as basal rations, one with
the feed mixture along with Hay 1 and the fourth with extracted rice bran
along with Hay 2. [Each basal ration was used for determining indirectly
the feeding value of the tested ration used with it.

The preliminary period was tendays and the collection period was
9 days with the feed mixture and 10 days with rice bran.
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The daily consumption was 500g. from Hay 1 along with 500 g. feed
mixture (455.6 : 474.2g. on dry matter basis); it was 700 g. Hay 2 along
with 400 g. rice bran (602 : 352 g. dry matter).

The methods of summative analysis followed the official ones of the
A.O.A.C.(2) with slight modifications using duplicate or triplicate samples
of 2-3g. each. '

Drying faeces was at 105° C and. ashing 2t600° C in a Muffle furnace
for not less than thirty minutes; Kjeldahl method was used for protein
determination (N x 6.25) using mercury as e catalyst (0.7g.Hg + 30 ml
H, SO, conc.). Ethyl ether was used for fat extraction in Soxhlet appa-
ratus provided with a cold water condenser (8° C) for notless than 8 brs.
(rate of syphoning 6/hr.). Crude fibre was determined in defatzd material
boiling in a suitable beaker keeping the volume constant by adding boiling
water, then finally washing with 5% HCI, then H, o, EtOH and ether.
For filtration an asbestos mat was prepared over a wire gauze fixedin a
copper ring fitted to an ordiary tunnel attached to a vacuum pump
as described by Ghoneim et al (5). The N.F.E. was determined by
difference.

Kellner’s method (7) was used for calculating the feeding value as
starch value but giving the digestible crude protein the full value as diges-
tible true protein. The crude fibre deduction was 0.3/ unit percentage of
crude fibre as used by Ghoneim (6) in similar concentrated feeds instead
of using the value number.

RESULTS AND DISCUSSIONS

Results with the two basal rations

The two lots of hays were similar in summative analysis particularly
on dry matter basis, and although two different duplicate sheep were
used for each lot the digestion coefficients of the nutrients were approa-
ching one another in both hays as in the following table :

Dry Crude Ether Crudo N.F.E Ash.
matter protein | extract fibre
Hay 1 % % % % % %
Analysis as fed . . . .| 91.12 16.92 4.40 { 24.05 32.10 13.65
Analysis dry . . . . 100.00 | 18.55 4.82 1 26.39 | 35.22 | 14.97
Digestion coeff. . . . —_ 66.43 64.80 | 45.23 73.43 —
Hay 2
Analysis as fed . . . .| 86.00| 15.76 3,33 23.10 | 31.30 | 12.46
Analysis dry . . . . . 100.00 | 18.32 3.93 | 26.86 | 36.40 | 14.97
Digestion coeff. . . . . — 64.23 | 59.88 | 49.59 | 69.44 —

The difference with any nutrient was not exceeding 5 degrees of percentage.
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But by inspecting the composition of various lots of clover hay
published in Egypt including the two lots here totaling 14 samples (3, 4, 5
6, 8), the following ranges in composition as offered and digestion
coefficients of hay mutrients in 9 trials (2, 4, 5, 6, 8) were obtained :

J
Mot | protein | ot | fme | NEF | Ad
% % o % % %

Analysis
Minimum . .. .. . . . 81.47 | 10.04 0.70 | 18.24 | 28.62 9.65
maximum . . . . . . . . 92.05| 16.92 4.40 | 30.56 | 45.64 | 17.21
Coefficients
minimum . . . . . . . . . — 53.63 | 18.93 | 4523 | 56.17 —
maximum . . . ..., . . — 76.05 | 68.15 1 60.76 | 73.43 —

This comparison indicated clearly that there is a wide variation
in composition of various lots of hays depending on variable factors such
as its moisture content, stage of cutting the green clover, the order of the
cut and the lossss curing the curing of hey. The wide range in compo-
sition was accompanied by a wide range in digestion coefficient. These
facts would necessitate that in digestion trials, the same lot of hay used
as a basal ration must be used with the tested ration. Relying on the com-
position of the basal hay and using the digestion coeffieients of another
lot or even average digestion coefficients from previous trials with hay,
would decidedly result in serious errors in the digestion coefficients of
the tested ration calculated indirectly in the usual way.

Composition digestion coefficients and feeding value of the food mixture

Results in Table 1 indicatzd that addition of rice bran and wheat
bran to the undecorticatzd cotton seed cake reduced the crude fibre to
18.60 75 and the crude protzin to 23.16 % when compared with the cako
alone.

The agreement in digestion coeflicients between the duplicate rams
was satisfactory, the greatest difference was with dry matter being
63.59 9 in one ram and 55.70%, in the other. This difference was
apparent due to the fact that faecal material from the former ram con-
tained lower ash content (14.26%) against higher ash in the latter
(18.999,) . The digestion coefficients of the crude fibre was th= lowest
being 34.1 97 while it was exczzding 709, in other nutrients being the
highest with crude protein (77.98 %).
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The N.F.E. Las the highest share in digestible nutrients being
23. 409, the next being the digestible protein (18.06%;). Although the
digestiblz crude ot was/.059, its value for calculating the fesding value
was over 159%. 'The digestible crude fibre was low being 6.43 %, and its
share in feading value after crude fibre deduction would be very minute

not exceeding 0.6%.

The starch valuz of the mixture as fed reached 56.68 %approaching
thatof a good quality undecorticated cotton seed cake,the corresponding
T.D.N. was 63.71%. The feeding values of the dry matter were59.75 %,
as starch value and 67.189, as T.D.N. The relatively high digestible
protein in the product having a narrow nutritive ratio (1 : 2.53) would
render the mixture suitable for wide application in feeding practice for
growth and milk procduction particularly with ruminants.

When the starch value of the feed mixture was calculated from the
known feeding value of its ingredients (6), it was found to be 57.69
being similiur to that obtained experimentally in the digestion trial.

Scientifically, such feed mixture would have a better feeding quality
concerning the presence of more essential amino acids and elements
owing to the complimentary effect when mixing food ingredients from

different sources.

Composition, digestion coefficients and feeding value of extracted rice bran

The sample contained 1.72 9%, fat being within the legislated limit.
The crude fibre, N.F.E. and ash were higher than the higher limit
published for ordinary unextracted rice bran being 10.06, 48.65 and

15.22% (Table 1).

The cocsfficient of digestion for protein, crude fibre and N.F.E.
were within the range published for them (5, 6,8) but was of higher
order with crude fat (120.15%).

The digestible N.F.E. composed the major part of digestible
nutrients (36.52%,) followed by digestible protein (9.9977). Theshare
of dgestible fat was relatively small (1.72%,) while the crude fibre, after
the deduction, had a negligible share (ca. 0. 52%).

The starch value of the extracted rice bran was found to be 50.07
as fed and 56.89 in the dry matter. The corresponding T.D.N. was
53.91 and 61.26. The feeding value of the extracted rice bran was ca. 8
degrees less than that of the extracted rice bran containing 4.079; fat
(8). Assuming the average starch value for the unextracted rice
bran to be 65, the feeding value of the extracted rice bran would be ca.
759% of the unextracted rice bran. Therefore, in feeding practice for
ruminants, four kilograms of extracted rice bran would equal 3

kilograms of the unextracted one.



PROCEEDINGS OF THE SECOND ANIMAL PRODUCTION CONFERENCE (1963).

258

“6¢H T = omel

OATIINT

9%9°TL = 103yew omueSIo 1oy qusomeos uclysafiq |

‘€GG T = Ol SAMIINU ‘94C 99 = I9)3RW 01URSIO O] JUAONYe00 UOHSSTIT 4
— — — 7sog | €ST€ lTLT | 66°6 | 9STLS |ttt ottt ottt DAUp IR SJUALINU O[qusISIQ
- - - LO0°SL | 01°SE | ST°0CT | €6°08 | 1¥°S9 Tttt ottt sjueloggeod uonsediqg
9Z'19 | 68'95 | OE'LI 88°bS | eF 1T L 96°1 €0°vI | 007001 I onJeA SuIpady pue Id)jew AIp sisk[euy
16°¢s | £0°0s | zz'sT |98y | 90701 |TL T | s€TI [ 00788 |°  C C t ° on[eA SuIpa0j puw paup Ire sisd[euy
L uviq 201y popvagxg
- - - 0 €C £v'9 0L 90°81 96'9S |* T T Tttt pAlUp He sjuomnu 9[qnsadiq
- — — 16°CL |OI:'bE | 9S°CL | 86°LL | ¥9°6S |~ " "t SIUSILIA00 uolIsaIg
81°L9 | SL'6S | L8TI |98°¢€c [ T96L | 0OCT6 € $C | 007001 |* * ° ° * * on[ea 3ulpagj pue Jopew AIp sisf[euy
IL°€9 | 89°9S | ST°TI |0I°TE | 0981 |TL'S 91°'¢C | €86 |° ° ° ° * * ° onfeA JuIpasy pue psupile SisA[euy
« 24X paag
% % % % % % % %
1X0 urojoad RELIL
NAT | qoamg | BV | TEN ooy | mwg | oy | A W

uelq U wowoa.:uu puE IM)XTW P3dF 3G} JO an[ea SuIPIdJ PUB SHUSIOYJI0D UONSITIP ‘SISA[EUB ADLIN—'] 919vL -



to

THE FEEDING VALUE OF A CERTAIN FEED MIXTURE ... ... 259

REFERENCES

Abou El-Hassan, A., (1959).—M. Sc. Thesis, Faculty of Agric. Cairo Univer-
Sity.

A.O0.A.C, (1955).—Official methods of analysis. 5th Edit.

EI-Ridi, M.S., Raafat, M.A., Abou-Raya, A.K. and Hassein, L.A. (Miss)(1961).—
J. Animal prod. U.A.R., 2. No 1, 13-26.

Galal, A. Gh., (1962).—M.Sc Thesis, Faculty of Agric. Cairo University.
Ghoneim, A., Raafat M.A., Abou-Raya, A.K. and Abou-Hussein, E.R.M. The
feeding value of the common feeding-stuffs in Egypt. Cairo Univ., Fac. Agric.
Bull. (in press).

Ghoneim, A., (1958).—Animal Nutrition. 5th Ed, Anglo Egyptian Library, Cairo,
(in Arabic).

Keliner, O., (1926).—The Scientific feeding of animals. 2nd Ed. Authorised
translation by Wiliiam Goodwin. Duckworth, London W.C.

Ministry of Agric. Animal Production Dept. (Nutrition). (1961).—Feeding animal
and poultry. Government publication (in Arabic).

Schneider, B.H., (1947).—Feeds of the world. West Verginia Agricultural Exp.
Sta. Morgentown, U.S.A.

(Printed in 1966 )



260 PROCEEDINGS OF THE SECOND ANIMAL PRODUCTION CONFERENCHE (1963).

05N a5 il o Dl AN dol)
il e i Ol pladeials pabiciadl

- el gl B9s o = SO o texn o Dy gif JloT e
2399 Azl 2

el

((Gwlot &idas o)) Y e 490 0 pean ol el <o
or 0SS e Gile Dlal, paliiodl o0 ae ) LS LB e
o O JY COF gzs 1Y €83, Y0 6 satie p8 hd S 0
Cogag 7TV Gl G bglall Lis o5 L oplab e ) 66 G
LAYoY0 ¢ A wible 5o yYYoY . ¢S AT € g 7 ALYY
CVVLOAA (& (oW Aldal OLS e auW agl) Olelas of d>55 o Sley
LI Laopagll QLU ilsy o d) e 7 VYLAY ¢ YELYL ¢ VYL
09,Y0 ¢ VLA Jlae 0TL1A L st iy YLV o JSLA) bolad

Yoo¥ 1Y AV Al Gl el Ll St Salol

Dol Ol S e Lol 4o mendl 0V el OF sy A5
A JSldal) At DO el Aol bl e Sleze¥t S cpulan aagll
UL 3 bl Tde Al cale oSl

VAE)ASLEG EN AR SN e G U0 Lalan ) c,:_-;-‘)l\ A>3,
cilf s . sy JAEFAA CAS oty 5 Z'{AJ'\OCQL:J? AR TN A
CYOLY e € 1Y.010 CALAY (o sV AN LS e au3 eag) OMatas
oalii ) am b Gl I Gl I I, ¢ eI e YoulY
a8 7 oMUAR C VY Jlie 0L Y st Ao, oYY (e J ST
il of an 3 ey £OTR 01 ALY ) IS5 ¢ Llas Gl
s O el 131 (galal) (o:_-»JH oo Vo s («:L.: ks C:ﬁ"'JU YU P}
e MV e I LaRI A 3 el Bl o comy o L olee o L5140
o ekl a My ol

QIS ot LideS wsa) CS 5§ ) OGN 85 5 LS
PR By 5 Lediew L AN Wl L cad) oiles G Q3N
e sleeWl oo A Llot el pddiod w0 die U agl) ODbelas
olbre Jo b paw Bl ool Ol S L cadl Odalas Ol ws g2a
. St



