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MANGANESE, IRON AND COBALT CONTENT
IN COMMON EGYPTIAN FEEDSTUFFS8

By

E.R.M. Asou-Husserx. M.A. Baarar, A K. Anou-Rava
AND A8, Bravapvy*

A study of three important elements manganese, iren and cobalt waa
sndertaken to show their content in some common Egyptian feed-
stuffs. The results indicate that clover and etraws were adequate
in both iron snd manganese. Barley grains and cotton seed cak
contain suflicient amounts of both iron and cobalt. Brane are adequate
in these three elements, but corn grains are poor in them.

Supplementing mangsanese appeared necessary in poultry rations
relying on high contoaos of maize geaing It is unlikely with rumi-
nante fed on a variety of fceds containing roughages and other eon-
centratea by-product to need menganese supplementation except
with sheep.

Iron deficieney seemed unlikely to ovcur in view of its liberal amounts
in most feeds excending sny conceivable requirements.

A ration containing wheat straw, maize graing and coarse wheat
bran or broad beens might prove unaatisfactory for adequacy of

cobalt content for Twminants.

Further investigations using comparative fesding experimente is
urgently needed to come to & olear recommendation in practice under

local conditions

ot of mineral content in feeds, retention by farm animals and
requirements under local conditions and interrelation between elements
called for urgent siudies in U.AR. newly reclaimed areas either in the
desert in certain valleys or up north, needs careful studies on mineral con-
tents of produced erops under such conditions along with nutritional effects
reluted to animals. There is also a strony feeling about the effect of the
High Dam on depriving irrigating water from some of the silt and. clay
particles which form a continaal source of essential elements for plants and
livestocks. Therefore, nutritionists in U.A.R. became more scared about
the possibility of mineral deficiency symptoms or over dosing under such

circamstances.

The subje

This study was carried out to estimate the amounts of these elements
in Egyptian feeds. This might give information about their adequacy in
common rations offered to animals under local condition. The contents
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of these elements in different feeds were reported by Ahmed and Me Collum
(1939) Ghoniem (1964), Kellner-Becker (1963 ), Morrison (1948), Obakhove &
Pirogovo (1962}, Schaible et al. {1938}, Shambye and Jacobson (1955}, and
Underwood (1962), These mineral requiremnts for farm animals were re-
corded by Askew (1939), Blaxter &t af. (1927}, Gubinskaya (1962), Coucl:
et al. (1947), Crampton (1956), Gallup and Norris (1934), Grumer et al.
(1950), Marston ez al (1948), Matron et af (1957}, Maynard and Loo:li
(1961), Murty (1957), Reid et al (1947) Smith and Ellis (1947), Thompeon
and Ellis (1947), Underwood (1962), and Wilgue et al (1937).

Material and Msathods

Representative samples were taken from the following feedstuffs :
clover (1st, 2nd, and 3rd cut), green com plants (darwa) clover hay, wheat
straw, seeds [rom corn (Zea mays), barley and broad beans, decorticated
and undecorticated cottonsced cake, rice bran, and both fine and coarse
wheat bran. Preparation of samples for chemical analysis was carried out
according to the method of Ghneim et al. (1952). The method of Rinkis
(1961) was applied for manganese determination with small meodification.
The sample was ashed in a poreelain dish at 500°C for 2 hours, the ash was
then moistened with 0.5 ml conec. HNO, and put in a Maffle furnace for 2
hrs. at 500°C. It was then dissolved in 0.3 ml conec. NHO, and 10 ml H.0,
then 0.5 ml H,SO, and 0.5-1.0 ml 859 H.PO, were added and the sampl=
was heated gently for about 5 minutes. 0.5 ml AgNO; 29, and 0.1.0.2 gm
K, 8, O, were added and the sample was boiled. The addition of K,
8, 0O, was repeated and subsequent boiling ( 1 or 2 times) until a stable
pink colour was developed which was diluted to known volume and com-
pared with standards. Total iron was estimated by the O. phenanthroline
colorimetric method by Jackson (1962). Cobalt was determined by using
Nitroso — R —— Salt as described by Vogle (1964).

Resultas and Discussion

1.—Manganese content in feeds :

The first, second, and third cut clover and clover hay contained the
highest amounts (83.1, 110.5, 103.6 ard 87.4 p.p.m. respectively), while the
Jowest values were in wheat straw and green maize plants (57.2 and 45.8
p-p-m). With concentrates, ordinary maize yellow maize, barley and broad
beans contained low values of Mn (7.2, 74, 19.1 and 22.3 p.p.m. respec.
tively). Rice bran, coarse and fine wheat bran contained relatively high
values approaching those of clover and its hay (98.5, 95.3, and 83.2 p.p.m.
respectively) as shown in Figure {1}. The results indicate that grains con-
tained the lowest values (72-22.3 p.p.m.) followed by cottonseed by-pro-
ducis. Green corn plants and wheat straws have medium vaules (45,9-57,2
p.p-m.) while clover and its hay as well as rice bran and milling by —pred-
ucts indicate relatively high values {33.1—110.3 p.p.m.). In this connec-
tion Schaible et ¢l (1938) indicated that corn is very low in Mn content
when compared with all other cereals.

U.AR. J. Anim. Prod., 10, No. 2 (1970).
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Regarding the results abtained in this study and Mn requirements for
farm animals reconunended by several authors mentioned above (ca. 20
p.p-m. for cattle up to 71 p.p.n. for hens), supplemting manganese appeared
necessary in poultry rations relying on high contents of maize grains. It
is unlikely with ruminants fed on a variety of feeds containing roughages.
and other concentrate by-product t¢ need manganese supplementation.
Comparative feeding experiments appeared necessary particulary with

poultry.
2. Iron content in feeds :

Among roughages, the first, second, and third cut clover and its hay
contained the highest amounts (201.3, 314.5, 2549 p.p-m. respectively).
The lowest values were in green corn plants and wheat straw (152.7 and
92,2 p.pam.) Grains and beans contained the lowest amounts of iron com-
pared with roughages or other concentrate by-products as shown Figure (2.

Figure (2},

Regarding animal requirements fer iron stated by Crampton (1956),
Maynard and Loosli (1961), Blaxter et ol {1957}, Matron et «l (1957 and
Chubinskaya (1962), it was found to be abiout 20 p.p.m. in dry feed for
beef cattie, sheep, swine and chick) up to 50 p.p.m. in dry feed (for dairy
cattle}. It can be seen that the common Fgyptian feedstuffs analyzed con-
tain sufficient amounts of iron to over the livestock requirements except with
maize grains. This is in good agreement with the results of Underwood
(1962}, Iron deficiency seems unlikely to occur in view of its liberal amounts.
in most feeds exceeding any coneccivalbe requirements.

3. Cobalt comtent in feeds :

Figure (3).indicates that wheat straw and first cut clover contained the
Jowest amounts of cobalt {0.04 and 0.07 p.p.m. on dry matter basis). The
highest level was that in green corn plants which contained about 0.23
p.p.m. on dry matter basis. The second cut clover contained more cobalt
than that in the two other cuttings but the third cut was richer than the
first one. It can be noticed that eoncentrates contain more cobaht when
rompared with roughages. This is in good agreement with Schambye and
Jovobson (1953) findings Barley grains contained the highest level (0.29
p.p.m.). while broad beans and coarse wheat bran contained relatively the
lowest level (0.11 p.p.m.). Ttcan ge noticed also that yellow maize grains con-
tained more cobalt than white maize grains.

In connection with cabalt requirements, Askew, (1936) found that sheep
wheon regeived 8 mg eobalt (as COCL)) weekly for one year remained per-
foctly healthy and weighed approximately 309 more than did comparable
aimals that reeeived no cobalt, Seilder (1957} obtained the highest daily gains
in Lis experiments with sheep when normal rations were sup-plcmcnte'd\;vit]}
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1.0 mg cobalt and 10 mg copper per head daily. Harley and Beck (1953)
cleared that cobalt deficiency in cattle and sheep oceurred in regions where
samples of pastures had cobalt concentration ranging from 0.03 to 0,12
p-p-m. Chubinskaya (1962) suggested that the optimum level for calves at
the age of 4—6 monts is 2 p.p.m.

Generally with view to cobalt requirenmients and the good results
obtained by cobalt salts additions, along with the results in this study
in some common feedstuffs, it appeared advisable to add cobalt salts as
supplements to animal rations. Some FEgyptian roughages contain less
cobalt than usually recommended in the feed dry matter as first cut elover
and wheat straw, Some roughages (3rd cut clover) and concentrates (broad
beans, white maize, and coarse wheat bran) contained marginal amounts
if 0.1 p.p.m. is taken as a standard. A ration containing wheat straw, maize
grains and coarse wheat bran or broad beans might prove umsatifactory
for adequacy of cobalt contents. Comparative feeding experiments are
urgently needed to come to a clear recommendation in practice ander local
conditions.
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