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ABSTRACT

Senum samples were collecled from 14 calves of different nges suffering from ano-
reda, loss of body weight, depression, recumbency alopacia and diarrhea. Estimation
of serum minerals revealed increase in calcium. phosphorus and zinc concentratior.. as
well as decreased levels of magnesium, sodium and polassium in seruun while those of
copper and iron were in the normal physiological value. Exarnination of ration samples
revealed decrease in protein content and increase in calcium. phosphons, and iron lev-
cls While, magnesium, copper and zinc levels were adequate to cover requiremnen{ of

calves. Also. acid number was high indicaled oxidative rancidily of the rultion.

The mineral imbalance state of ration in addition to rancidi(yy were suggested (o be
the real cause of the problem as the symptoms were subsided when the ration was re-

placed by a new one.

INTRODUCTION

Calf is considered to be the primary producing unit In Lhe beef industry. Feeding of calves is
of special interest because of the high economic losses from carly diseases problem and death.
FeedIng of calves encounters many problems in Egypt and many conntries of similar eondition,
these problemms malnly associated with mineral imbalanced ratlon. As the mineral are required
lo nelabolize the encrgy and protein portion of ration. Althiough the cattle’s body contains a
large numbecr of tuinerals, only 15 can be eonsidered essential sodium, ehloride. iodine. manga-
nese. iron. copper, cohalt, zinc, calclum, phosphorus, potassium. magnesium, sulfur molvbdc-

num and selenium (Pope, 1972).

Livestock obtaln mincrals primaiily from two sources thosc contained in feed ingredients and
from mincral supplements. Watcr may or may not provide a source while, air rarely contributes
any signlficant amount {Reith, 1885). The misuse of mincra! supplements by producers, maru-
facturers and the user of livestock ration may lead to many fced problems due to itmbalanced
mineral ration. The miueral content of the feed is only a guideline to the mineral status of (Lie

animal. In eertain instanees, this information can be quite helplul but it needs to be combined
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with clinical and pathological examinations of the animals. Likewise, deficiency symptoms also
can be served as guidelines since many symptonis are nol characleristic of a single mineral in-
adequacy. So, it would seem that one of the most valuable aids in detcction of mineral deficien-

cies or excess is blood analysis.

On the other hand, storage of feed stufls for a long period ol time especially under locat bad
environmental conditions ol high temperature and humidity exposes these feeds to delerjora-
tion s and losses of thetr nutritive values. The most common problem met with during storage is
autoxidatton. Autoxidation is the chemlcal manifestation of raneidity which has been tncriminat-
ed in the impairment of many biochemlical and physiological lunction in animals resulting in re-
duced feed Inlake, poor perlonnanee, depressed growth, diarrhea and altered protein vtllization
(Carpenter et al., 1963). No available literature regarding the effect of mineral imbalance and
rancid ration on performance of calves, for this reason, this investigation was carried out to elu-
cldate the role of rancidity and dietary minerals as probable factors affecting performanee of

calves.

MATERIALS AND METHODS
Animals and Ration : -

Fourteen Friesian ealves of different ages in a herd in private farm in Isinaelia Governrate
wcre reportcd to have loss of appetite, decrease in body weight and diarrhea. Calves were a)
lowed Lo dict composed of concentrated ration. to which was added forage and hay ration. chein-
ical analysis revealed that it contained 12.51% protcin, 2.81% fat, 0.7% calciumn, 0.53% phos-
phors, 0.29% magnesium, 0,45% copper, 7.4% iron and 0.14% zinc while the acid number was
179.

Close clinical examination revealcd weakness, anorexia deprived appetite, loss of hody weight,
alopecia, diarrhea and recumbency. Temperature. respiration and plus were not altered. Chnical

examination revealed no parasitic infeclion. There was no response to antlbiotic therapy.
Samples : -

Scrum samples were obtained for determination of mineral profile in calves. Concentration of
magnesium, iron, copper and zinc werc determinced by atomie absorption spcctrophotometer ac-
cording to methods described by manufacturer (Perkin Elmer, 1973). Calcium concentration
measurcd according to Gingler and King (1973) while (norganic phosphorus was measurcd as
described by Kilchling and Frejburg {1951). Sodlum and potassiuin were detenuined according
to Burriel and Ramirez (1967).
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Ration samples were analyzed {or determination of crudc protcin {Oser, 1979). acid number
for hiydrolytic and oxidative raneidity {Koch and Hank, 1853). Also, ration samples werc ana-
lyzed for determination of calelum, Inorganic phosphorus, magnesium, copper, iron and zinc

concentration.

Control for both serum samples (14 apparently healthy aniinals} and ration saniple {(one [resh
sample) were simultancously analyzed and statistically operated with the test samples accarding
to Petrle and Watson (1999).

RESULTS AND DISCUSSION

The main clitlical features of the allected animals weye authenticated by laboratory analysis of
both scrum and ration Table (1) which revealed significant increasc in concentration of calcium,
phosphorus and zinc while there was significant decrease in concentration of magnesiu, sodi-
um and potassium. On ihe other hand, there was no physiological change in conceniration of

Lotli copper and iron of Lthe diseased animal when comparcad with control one.

Ration analysls was tabulated In table 2, it revcaled decreased level of crude protcin, and in-
creased value of acid ninnber as an indication of oxidallve rancidity. The concenlration of cal-
ciuin, phosphorus and iron were higher than normal value in coatrol sample ({resh sample). A

decrease in the lcvels of magnesium, copper and zinc concentration was also detccted .

Minerals are of mafor ceonomic importance in calves and cattle and arc intimatcly conecrned
with optimal healtt and performance (Radostits et al., 19958). The deficicncy symptoins ol min-
erals was not chdracterisiic of a single mineral inadequency as the main mi:cral dcliciency
symptoins were anorexia, loss of body weight, weakness. recombancy and night be diarrhea.

T'he same clinical features were reported in our invesligation.

Scrum caleium level showed signifleant increase as a result of feeding animals on excess cal-
clum and unbalanced ca/p ratlo. The obtained results were in accordance wilh those reported
by Doxey {197 1). Serum phosphorus level showed significant Inereasc as ravion contain excess
phosphorus, De-Boer et al., (1981) reported that excessive phosphorus intake elevated plasma

phosphorus and may cause bone resorplion and urinary troubles.

Results revealed seruin hypo magnesia although ration analysis revealed adequate level of
rmagnesium that was sufficient to cover all animals needs and at the samne tunc present occuy-
rence of hypomagncsaentic tetany. This (lnding rendered the cxact cause of the condition enig-
malic and aroused controversial confusion as reportcd by Kaneko {1989); Meyer et al.,{ 1992)
and Duncan et al,, {1994},
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Serum zine concentration slightly increased although zinc level in ration was within normal

value. DeBoer et al., {1981) reported thatl level of zinc in ration has direct eftect an serum zinc
fevel,

Concentralion of baoth iron and copper in seruin was In the normal physiological level while in
ration were adequate to cover animal maintenance.

Both sodium and potassium concentration were decreascd which might be due to diarrhea
and electrolyte loss. (Ramadag et al., 1985).

Kelly (1984) recorded that animals received rancid [at in ration showed allects which migtit
be Include appetite and growth depresslon, diarrhea alopecia, general morbidity same. So. the
eflect of rancidity and ration mineral imbalance may combine to form the elinieal symptoms re-
corded in this investigation.

From the above results, it is obvions that there is a great relationship between mineral con-
\cnt of the feed and the mineral status of the animal. Also. there is a direct effect ol mineral im-

balance in ratton and rancidity of fat.
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Table 1 : Serum analysis of diseased and control animais.
arameter Ca P Mg Zn Fe cu Na K
Animal Mg % Mg % Mg % Mg % (mg/dl) | (mg/dl) Mg % Mg %
Diseased 12.310.89| 6.821.05 [1.71£0.20|0.1140.04| 89.3+1.20|73.0+5.30 | 261.146.89 [61.240.81
Contro) 9.740.26 | 3.610.79 |2.65+0.11(0.07+0.01|83.04.3.23!64.243.79(311.0 +B.58 |34.3+¢3.43
LSD at P < 0.05.
Table 21 Analysis ol ration ollered to disaased animals compared with fresh one (control).
Parameter | Protein Fat Acid Ca Ph Mg Cu Zn Fe
Ration % % No. % % % % mg %%
Diseased 12.61 2.81 1.79 0.97 0.73 4.29 0.45 0.14 74
Control 17.21 2.56 10.0 0.89 0.61 0.39 0.50 0.20 4.00
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