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F
[HE nutritional evaluation of Egyptian Khayali bran ( rice millings
M) was undertaken in seven metabolism trials with sheep conside-
Ting that about 350,000 tons of the product are produced at the vill-
ages annually. The effect of texture and locality on nutritive compos-
ition of M, and that of direct and indirect feeding using three
types of lasal rations (two levels of clover hay, H, barley grains,
B, and maize starch -urea mixture, SU) on intake, digestibity, feed-

ing value and N-balance, were investigated,

Results indicated that M (a mixture of about 709, rice hulls,
259, rice bran, z%rice germs and 3% broken polished grains) had
a wide range of percentage nutritive analysis, the average percentage
composition of 10 samples being 6.77 + 0.28 CP, G.60 4 0.29FE,
27.23 +2.01 CF, 41,09 4+ 2, 54 NFE, and 18.32 2 .21 ashon DM
basis with a moisture content of 9.16+4 0.33.

M fed alone had a feeding value of 29.01% TDN, 17 .81% 5V
and 2.65°% DCP, but when indirectly fed using four cases of basal
rations, wide ranges of digestibilities and feeding values were
obtained: 19.78 — 33.9% TDN, 8.90 — 22.88%; SV and 0.97 —
3.939% DCP. This supported the view that one type of feedstuff
appeared not to have a constant foeding value for the same animaj
specics but differing according to the method used for evaluation,
necessitating to record such conditions in tables of feed data. Using
SU produced the least DOM %, according to the new Duncan’s mul-
tiple range test. M alone produced the same resulis as with 1 (39.1%
Jevel) but both were not significantly different from that with B.
Barley grains appeared tobea suitable basal ration with M at a
level of about 50%,. It produced the least associative cffect on the
tested ration insuring belier energy intake and producing almost
neutral N-balance for the mixture.

metabolism trials data with the four

For reference purposes the - witl
were recorded including intake and

two-component feed mixtures,
MN-balance-

' Bovpt, the annual production of rice grains (the paddy) was recorded
;g ??6? I%gggéto: during the years 1969-71, being 2:}23, 2-.300 and 2270
during 1975, 1976 and 1977, respectively (FAO', 1978*). Taking 2.5 Megatonl
as a base, rice polishing by products would be about 500, 000 tons ric® bhulls
and 175, 000 tons rice bran representing 20 and 79 of the paddy, xesgaectwcly.
As the General Secctor, using modern mills, deals with about 50%; of the

1. The data were concurrent with those of Begyptian Ministry of Agriculture.
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paddy, therefore, haif of the rice hulls and rice bran are produced separately.
The otner 50°%/ of the paddy is polished by the Private Sector at the villages
using simple machines called “Farraka’” producing mostly one by-product,
beside the polished zrains. This by product, locally known as khayali bran
(Equinal bran), is about 350, 000 tons containing approximately 707 rice hulls,
259 rice bran, 2% rice germs and 3 9 broken polished rice granis. Such tonnage
amounting to 70 % of produced undecorticated cotton seed in Egypt (about 500,
000 tons) is usually added to the ration of draft animals (horses, mules and
donkeys) in the nearest towns. A part of this feedstuff is offered by the farmess
to other “farm animals and even to poultry. From the foreign litterature, a
similar product covld be called “rice millings”’, containing all rice milling
py-products (NAS, 1071).

Little informations is known about this  product in Egypt, the nutritive
analysis was only recorded in one sample by the Ministry of Agric,, 1968 and
two samples by Ei-Hawary, 1968. Therefore, this study was undertaken to
investigate the changes in composition and nutiitional value of the rice milli-
ngs (M) under local conditions when fed to sheep in metabolism trials,

Material and Methods

The experimental methods include studying the effect of the texture of
rice millings and locality on the putritive analysis using ten samples (Table 1)
Changes in texture and composition were expected according to the machine
quality used at the villages and the polishing practice.

For nutrirional evaluation of the feed, seven metabolism trials were under-
taken with triglicate mature Rahmany rams (30 -35 kg live weight ) in five tr-
ials and with duplicates in frials 1 and 3, for determining digestibilities, fecd-
ing value and N-balances (Table 2).

The effect of the mode of performing the digestion trial on the feeding
value was critically studied. 1his was undertaken by feeding the rice millings
(M) alpne (Tr. 1), i.e.direct feeding, or along with differe nt basal rations, ie.,
indirect feeding (the difference method) with three paitner (basal) feeds of
different nature. The feeds are

1. The classical clover hay (H), a suitable roughape feed using two levels
Trs. 5 and 6),

2. Barley grains (B) as a suitable concentrated feed which could be fed alone

(Tr. 7).

3. A 100 % digestible feed mixture fiom maize starch® and urea (SU cont-
aining 2 % vred) in Tr. 4.

Egypt. |. Anim. Prod. 23, No. 1 - 2 (1983)
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The Hlevelin the first H : M mixture (Tr. 5) was 49 .25 (DM basis) being
39.1 in the second one (Tr.6). The proportion of B in B : M mixturc was int-
ended to be the same as H with the 1st H:M: mixture, being 49-8% (Tri 7).
Moreover, the percentage starch in the B:M mixture was also similar to that

in US:M mix ture, being 36-8 and 36-4 %, respectively **.

The digestion trials followed the usual procedure applied in the Animal
Nutrition Section, Faculty of Agric., Cairo University as indicated by El-Talty
and Abou-Raya (1977). The prelimipary period was 8-10 days followed with
a collection period of 5-8 days.

The orpdinary methods of the A.O.A.C., 1970 were used for the convent-
tonal nutritive analysis

In feed samples of the metabolism trials, gross energy, silica and total li-
gnin were determined. The calorific value was obtzained by using the “Veb
non-a diabatic bomb calorimeter, checked by dried benzoic acid. Lignin was
determined by the method recommended by Mocon and Abou-Raya, (1966),
slightly modified by Abou -Raya and Galal, (1966). Silica determination
followed the method of Chapman and Pratt (1961).

Statistical methods followed those of Steel and Torrie (1960), for the anal-
ysis of variance and new Duncan’s multiple range test.

Result and Discussion

The changes in nutrients of Egyptian rice millings

From the results (Table 1), it was clear that nutrients in the coarse- texture
samples (No. 1-3) ranged within narrow limits as well as those in the medium
texture ones (No. 4-6). But those of the fine texture samples (No. 7-9) differed
widely particularly with ash (or OMJ), NFE and CF. The very fine texture
sample (No. 10) contained distinctly a high ash content (31.36) and the lowest

¥ The putritive analysis of maize starch DM wasg taken as 0.24% ash. 0.36% EE,
0.48%, CP, 0.25% CF and 98.67% NEE (pure starch) after Spliman 1968,

#%  Starch in barely DM was considered 0% as recorded by Galal, 1909,

Egypt. . Anim. Prod. 23, Ne. 1-2 (1983)
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TABLE 1. Nutritive analysis of different samples of rice millings ( Khayali bran).
Sample Moistur®! Analysis /g, DM hasis
No, ‘ Texture Locality % '/ OM CP EE | CF |NFE |ﬁ‘
1 | Coatse Sheno 10.66 |83.78 | 5.82 | 8.06 |30.49 {39.41 [16.22
2 » Kotor 10.08 |87.87 | 7.76 | 7.66 (29.43 [42.02 |12.13
3 ‘ " El-Kanater | 7.14 |78 81 | 7.65 ‘ 538 31.07 3421 11
4 Midium Sheno 10,060 84.87 | 6.57 \ 6.14 130.58 |41.48 |15 12
5 i Abou-Table 8.80 [81.53 6.08‘ 10 |31.63 136.72 |18 .74
6 ® Tahanobz | 9.50 |77 68 | 6.33 ‘ 5.94 132 55 |32.86 22.23
7 Fine Sheno i1.71 32 81 8 .31 | 7.04 16.80 |60 66 | 7.19
8 ” Abou-Table | 8.87 186.08 | 7.00 | 5.94 [27.41 145.73 113 92
9 ” Tzhanob 8.83 |7478 | 6.53 | 5.12 ‘27.93 |32 20 (25 22
] S S (R R S || ——
10 | Very Fine Tahanob | 5.98 168.64 | 5.69 | 7.07 i14_39 41 49 ‘|3| 36
ST | Y R O — — | e
Min. 5.98 [68.64 | 5.69 | 5.12 [14.39 |32.86 | 7.19
Range : Max. 11.71 192.81 | 8.31 | 8.06 |32.55 [60.66 |31-36
Average ! 9.16 [81.68 | 6.77 | 6.60 (27.23 |41.09 118.32
S¥4 | 0.5 | 2.21 1028 (029|201 |254]|6.21
s.D. | 1.58 '6.62| 0.8 |08 |6.03' 762 6.62
cVv. | | 17.25 | 8.10 |[2_41 |13,33 Pz.m il8_54 |36.i4
| ] ,
TABLE 2. Nutritive analysis and dry matter intake of the experimental rations.
Rice Clover | Barley | M:SU* | M:H M:H 1 M:B
Ttems millings hay grains | (37.1% | (49.2%| (39.1 | (49 .8
- - B H M | sU) | LV ‘ »H) L %B)
Trial No: | | 2 | 3 4 | 5 6 7
o/ Moisture: . . . 7.14 ‘ 7.04 | 10.66 ‘ 894 7.09] 7.10| 8.8
% Analysis (l)M) ‘
Ash , 21.19 1511 8.59 | 13.41 1819 18.81 | 14.9
cp 7.65 16 .36 9.75 6.95 11.94 | 11.06| 8.70
EE 5.88 2.03 2,93 3.82 3.99 4.37 4.4
CF . 31.07 32.88| ~9.14 | 19.62| 3196 | 31.78 | 20.15
NFE . . . 34.21 3362 | 6959 | 5620 | 33.92| 3393 518
GE, Keal,/g DM 3.60 3.98 4 46 38 | 37| 375 4.03
QOther pDatas/ : | .
Total lignin §.11 | 535 | 1.85 5.10 6,77 7.05 4.99
Silica } 15 81 2.37 5.06 9 94 9.20| 10.56! 10.49
Intake DM, g: . .| 2760 863 6 | 6700 | 3913 9050 | 911.0 7033
Intake!ng o i 19.2 60.0 46.5 272 62.8 63.3 48 .4
. |

. Starch: Urea mixture containing 2.01 Yo urea (== 5.29% (P equivalent).

2. CP equivalent (28 .67

Lgypt. ]. Anim. Prod. 23, No.
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NUTRITIONAL EVALUATION 19

CF (14 -39 %). When comparing the nutrient composition of the organic matter
in sample 7 having the lowest ash and sample 10 with the highest ash. the
following results are obtamed :

oM CcP EE CF NFE
Sample 7 100 -00 8.95 7.58 18.10 65.37
Sampie 10 10000 8-29 10.30 20 :86 60 .45

This shows the similarity in composition of both samples, and the great
increase in ash of sample 10 appeared to be a contamination with dust perha-
ps associated with fine-texture samples.

From the results with all samples, the range of nutrients (Table 1) was rel-
atively wide particularly with ash followed by CF. The range here was wider
than from published Egyptian data (Minisiry of Agric., 1968 and El-Hawary,
1968). Morever, the nutritive analysis of the sample published by the NAS,
1971 in USA was very similar to that of sample & (Tablg 1), in all nuirients,

From the average nutrients with the 10 samples and variability, it was clear
that the statistical range was wide particularly for ash. The average composit-
ion on 10 % moisture basis (6.09% CP, 5.94 7 EE, 2451 % CF, 3697 %
NFE and 16-49 ¢ Ash) could be taken as a guide for stapdard specifications.
1f samples contain higher ash content than perhaps 20°% production in the price
could be to allow for the extra ash in the product. Similar suggestion was in-
dicated by El-Hawary (1968) with rice bran samples high in ash than specified.

From the nutritive analysis, this feedstuff appeared fo belong to dry rou-
ghage feed, i.e. Class 1 according to the internatrional feed classification. AS
its CP is not usually exceeding 7 9,1t could not be cffered alone for a prolonged
period, being expected not 1o cover protein requirements. Nevertheless, the
produced rice millings at the village is richer than rice hulls in CP, EE and NFE,
beside being prepared ground in a better physical form. The unground rice
hulls accumulated at the General Sector, are still a problem, a waiting solution
for economical disposal and utilization of the product.

The nutritional evaluation of rice millings (M) for feeding sheep

[n this stady, the effect of the chosen procedure in the metabolism wrial
with sheep was investigated using direct feeding of M (fed alone) and indirectly
fed using four cases of basal ration, sach along with M being the feed partner
(tested ration). The resuits of the four two-component feed mixtures were also
indicated, using in all cases the same sample of M.

Egypt. | Anim, Prod. 23, No. 1-2 (1983)
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Composition, digestibilities, feeding value and N-balance with rice millings Sed

alone

The used M sample No. 3 (Table 1) in the metabolism Trial | (Table
2 and 3) had a nutritive composition approaching that of the average ot the 10
studied samples (Table 1), it was slighly higher in ach and CF  and somewhat
lower in other nutrients particularly with NFE, The sample had lower OM and
NFE, higher EE, CF and agh than the sample of NAS, 1971but having similar
CP. Moreover, the sample GE (3.60 kealjg DM) wus satisfactory, being 4.
57kcal/g OM. It contained less ligninthan rice stzaw but very high silica
which was 74.6% of the ash conten:. '

TABLE 3. The digestibitics, digestible organic matter and feeding valves of rations dir-
eatly and indirecily fed to sheep, including N-balance,

tems

Tr.% Tr.2

Mutrients digestibility 9

OM | 28.83( 66.00
CP | 34.53| 64.43
EE ‘85.84 IR.77
CE | 4.49 62.29
NEC | 39.86! 72.06

|

Digestible OM %h (DM) |

22.7 | 56.0

Sk | 0.371.30 |
Feeding value?, (D) |
17,81, 37.05

TDN  29.01| 57.02/
DCP  2.65| 10.54|

Direct feeding trials

B ‘M:S.Ui M:H

82.°
6.
72

50

89 .

i
0,

6,

.53
94

51

AV.N-balance —1 A3 L6.64-+1.93

43,13
49.62
2.78

-
—| 57\ 46
|

59

49
A6
.76
24

(04

0
44

.93
22

10

40 42 85‘—0.58‘ . | =

|
VH

Tr6 | Tr

43.45!
50.24!
64.76
26.73!
54.15

500
29,
BI.
16.
73,

35.3
0.69

24.40
38.84
5 .56

47
54.
5.

Indirect feeding trials

MR IRIce millings as tested ration

Te.d  'Te.5 (Tr.é iT;.”J
I

28 42132 42
39_78!5i 36
70.50/86.79
2.59' 6.13
44 1942 23

|
36,17
4913
73 .54
.48,
58 .37

& a| b! abh
14.2]c 28.5.5 22 4/b25 6

|
17,98l
12.64]
76.32
4.72!
21,17|

62

821
22|

0.78 085 1,34 1.50
|
|

8.90 22.88 16.11}20.68
19.78! 33.90] 27 5831 98

.97 3.76i 2350 3.93

1, CF deduction = 0.30 8V/unit CF for M and B.

~ Considering the daily fced intake (Table 1), it was very low being 276g.
This was expected as the feed contained a high proportion of rice hulls which
i$ & very poor roughage, very low in protein.

Eaypt. | Animm. Prod. 23, No. | - 2 (1983)
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The digestibility fisures(Table 3ywerc noticeably lower with NFE,CF and
CP when compared with results of NAS (1971), the respective figures being 53,
7-0and 46 %, This was reflexed on obtained foeding value being 29 01 % TDN,
|7-81 7, 8V and 2.65 DCP. Figures were about 209 lower than obtained by
NAS, (1971). They were also lower than pyblished by Schneider, 1947 and Gh-

oneim 1964 using a sample having very similar nutrient composition as that
of NAS (1971).

The average N-balance (Table 3) was -1 .48 g/sheep/day. This was oxpected
because daily DCP intake was about 7.3 g being much lower than suitable
maintenace DP requirements, assuming 1.75 ¢ DPjone kg 0.75. Moreover,
the energy daily intake was 49 g SV (276 x (.178) being also far bellow daily
requirements for maintenance.

it was thercfore, clear from this study that rice millings is a poor roug-
hage, which should not be fed alone and mixed with supplementary rations
including concentrates and protein supplements.

Effect of roughage basal ration from clover hay and its proportion on the
digestibility and feeding value of rice millings fed to sheep

From Table 2 and 3 with trial 2, the used hay sample could be categorized
as good quality clover hay having high level of CP, DCP and energy value.
The hay appeared palatable insuring a suitable daily intake of the DM (863 -6*
) as well as an energy intake of 320.0 g SV and 91.0 g DP.

When using hay atlevel of 39-19 in H : Mixture (Trial 6), for calculating
digestibilitics of the tested ration M, (by difference method), similar digestibilities
were obtained as those when M wasfed alone (Tr. 1), with slightincrease in NFE
coeflicient and decrease in that of EE. This produced similar feeding value be-
ing 16-71 TDN, 27-58 SV and 2-35 % DCP against 17 81, 29.01 and 2.65
with M fed alone, considering the latter as a standard. Thercfore, the similar-
ity in results in the two cases (direct feeding of M, or indirect fueding of M using
39:1% hay level ) might indicate that the associative effect was nesligible bet-
ween M and H.

On the other hand, when H level was raised to 49.29/. a noticeable incre-
ase in digestibilitios with OM, CP and NFE was observed being higher than when
M was fed alone, with a clear increase in the feeding value becoming 22 -88,
33.9and 3.76 % for SV, TDN and DCP, respectively. In this case using higher
level of the hay resulted in a positive associated effect increasing the feeding
value of M when charged to the side of the tested feed.

The effect of concentrate basal ration of barley grainy on digestibilities and feed-
ing values of rice millings fed to sheep

From Tables 2 and 3 with Tr. 3, results with barley fed alone to shecp
showed similar composition, digestibilities and feeding value as already obtain-

f.*f,g}-‘f)i. I Anim, Prod. 23, No, 1-2 {1983}
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ed by El-Talty and Abou-Raya(1977). The barely intake with rams although was
more than double that of M when fed alone (970 against 276 g) yet it was still
lower than with hay alone. But the energy intake with barley was higher (499 .4
g §V) and that of DCP was lower (34.6g DCP) than with hay. With barley
both energy and protein levels appeared higher than required for maintena-
nce. This produced a positive N-balance with barley (1-93 g N) but being
lower than with H owing to higher DCP intake in the latter case.

When using barley (B) as basal ration at a level of 49.8%/ in B:M mixture
in Tr. 7 (a similar level as with H in H:M mixture, Tr.5), all digestibility fig-
ures for the tested ration M were somewhat higher than with M fed alone.
This produced feeding values higher than the standard (M fed alone), being
20-68% SV, 31.98% TDNand 3.93 % DCP. Figures were very similar (though
slightly lower than ) when H was used with the same level as with barely. Here,
it appeared that a certain positive associative effect occurred (but with a
small magnitude)when using barely as a tested ration.

The effect of using completely digestible basal ration from maize starch and
urea (SU) on the digestibility and feeding value of rice millings

In this procedure, the digestion trial with the basal ration is saved as SU
ingredients are compietely digestible by ruminants. The calculation of the dige-
stibilities for the tested ration could follow as if it were fed alone. Addition
of SU to the very poor ration would insure batter tofalfeed intake, higher
energy intake as well as a suitable protein equivalent intake.

Results in Table 2 indicated that addition of 37.1 % SUin M : SU
mixture increased DM intake to 391 .3 g instead of 276 .0 g when M was fed
alone, the increase being 429 There was also an increase in DCP intake
(from 7.4 to 10-9 g) and an appreciable increase in SV intake (from 49 to
169 g). This would reduce the stress on fed rams during the digestion trial.
Here in Tr. 4 it was possible to extend the preliminary period to eight days
and that of the collection to four days with the three experimental rams.

Concerning digestibilities and feeding value of rice millings as a tested
ration (Tr. 4, Table 3), it was obvious that very noticeable decrease occured
in digestibilities (except with CF) when compared with those of Tr. 1. Great
reduction was with OM, CP and NFE. This reduced the feeding value to
become 8.9, 19.78 % TDN and 0-97 %DCP against 17-81, 29.01 and 2.65,
respectively when M was fed alone. Therefore, a great deal of negative as-
sociated effect happened to the side of the tested ration reducing both diges-
tibilities and feeding valye calculated assuming the whole digestion of the
prepared starch (from maize), made the microflora to utilize it leaving the
crude carbohydrate fraction of M without attack. This might be a quite
suitable reason because when barley grains were used as a tested ration to
M (Tr. 7), although the percentage starch from the barley in the M : B mix-
ture was similar to that of maize starch in the M : SU mixture, yet the diges-
tibilities of nutrients in the tested ration M, continued to be similar to those

Laypt. | Antm. Prod. 23, No. 1 - 2 (1983}
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of M fed alone in Tr. 1. In this case with barley, it seems probable that
the rate of passage of barley grains and its intact starch might be slower than
that of prepared maize starch. [t is also highly probable that the availability
of barley starch in situ, having still the natural form of starch granules
surrounded with cell wall constituents, would be slower. In this connection
when Soliman (1968) increased maize starch proportion to clover hay in di -
geéstion trials with sheep, the calculated feeding value of the hay (assuming
starch as a basal ration) was greatly reduced, owing to a great decrease in
DM, CF and CP digestibilities. When clover was fed alone, OM digesti-
bility was 61-63 ¢, being decreased to become 42.8 Yswhen maize starch
proportion was 39 9/ of the mixture and becoming almost null when starch
become 72 °; of the mixture.

Therefore, application ¢f SU mixture here as 100%,digestible feedstuff along
with a poor roughage, though would improve digestibility trial conditions,
and save a digestion trial with the basal ration yetit might induce a high
negative associated effect on the tested ration. This would decrease the
calculated feeding value of the roughage than when fed alone, or as a
tested ration along with a good roughage basal ration as clover hay or
along with a suitable concentrated basal ration as barley grains.

Summing up the results, it was clear that a wide range of digestibilities
and feeding values was obtained for rice millings when changing the type of
basal ration and its proportionality. In this study the rangesof 19.78-33.9 %/
TDN ; 8.90-22.88 % SV : and 0.97-3.93 % DCP were obtained
for the same type of feed using the same animal species (sheep and the same
individual animals, This might also indicate that a certain feedstuff appea-
red not to have a constant feeding value for the same animal species. The
value differed according to the method used for evaluation, whether the feed
is fed alone or according to the proportion and type of feed or feeds associated
with the feedstuff. Such results would support the view that in recording
digestibility trial data with feedstuff, the conditions of performing the trial
should be indicated . This includes whether fed directly or indirectly,
as well as the type of associated feedstuffs (basal ration) and its proportion
beside the animal species and the level of feed intake.

Fromthe study of new Duncan’s multiple range test with DOM % (Table 3),
it was clear that regults with SU were significantly lower than with all other
cases. Results with M alone was the same as with H Tr. 6 but both were
not significantly different from that with B, Tr. 7.

The question arose : which would be the suitable basal ration for a
certain type of feedstuff as rice millings?. It might be that which would
induce no associative effect or the least of it. It was clear here that appli-

cation of SU mixture would underestimate the feeding value of rice
miilings,

Lgypt. | Anim. Prod. 23, No. 1-2 (198%)
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