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ABSTRACT 

Serum samples wefe coUectedJrom 14 calves qf d{(ferent ages suj)enng Jrom ano· 

rexia, loss oj bcxIy weight, depression. n:cumlu!ncy alopacia and aian'!lc(t. Estimation 

QI serum minerals revealed increase in calcium. phosphorus Gild zinc concentration. as 

well as decreased levels q{ magnesium, sodium and pota.<;siulll in serum whilR those vJ 

copper and iron were In the norma! physiologICal value, Examination oj raiion samples 

re[J(!Qied decrease in prmcin ·content and increase in calcium. phosphOll",.,. and iron fev· 

cis. "''hUe, magnesitmt. copper and zmc levels were adeqtJate to cotler re<;uirmnenl of 

calves. Also. acid mWlber was high indicated oAidafive wnddillj oflhe ralion. 

l1w mineral imbalance sta.re oj ration in addition to ranci(1.i1u were suggesled 10 iJi! 

the real rouse cifthe problem as the synlpiOnl5 were subsided when the mUolI was rc" 

placed by {1 new one. 

INTRODUCTION 

37 

Calf IS considered to be the primary producing unit In the beef industry. F~eding of calves IS 

of special interest because of the high economic losses from early dlscru:.es problem and death. 

FeedIng of calves encounters many problems In Egypt and many conntctes of siluilar eoridltion, 

these problems maInly associated with mineral imbalanced ration. As the mineral are rcqujn~d 

to metabolize the energy and protein portion of ration. Although the <:aWe·s body contains a 

large number of minerals, only 15 can be eOllSldered essentlal sodium, ehloride. lodme. manga

nese, iron. copper. cahall, .zinc, calcium, phosphorus. potassium, magnesium, sulfur 1Tl()lybde~ 

num and selemutn (Pope. 1972.). 

Livestock obtaln minerals primarily rrom two sources those contained in feed ingredients and 

fmm mineral supplements. Water mayor may not provide a soun.:c while. atr rarely comriuulcs 

any significant amount (Reith. 1985), The misuse of mineral supplcments by producers. manu

facturers and Ule user of J[vcst9ck ration may lead lu many Iced pfoblems due to imbalanc.ed 

mineral ratton, The rnlueral conlent of the feed is only a guideline to the mineral status of the 

animal, In certain instances. this jnfonllation can bc quite helpful but it needs to bl;' combined 
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with cUnical and paUloioglcal examinations of the animals. Likewise, defidency symptoms also 

can be served as guideUnes slnce many symptoms are not characteristic or a single mineral in

adequacy. So. it would seem that one of the most valuable aids in detection of mineral deficien

cies or excess is blood analysis. 

On the oUter hand, storage of feed stuffs for a long period of time espct'ially under local bad 

environmental conditions of high ternJ}Crature and humidity exposes these· feeds to delenora

tion s and losses of their nutlitive values. The most common problem met Wilh during storage is 

autmUdation. Autoxidation is the chenlleal manifestation of rancidity which has been incrinJlI1ai

cd in the impairment of many biochemical and physiological function in animals resulting in re~ 

duced feed intake, poor performance, depressed growth, djarrhea anel altered protein utilization 

(Carpenter et aI .• 1963). No available literature regarding: the effect of mmeral imbalance and 

rancid ration on performance of calves, for thIs reason, this investigation was carried out to elu

CIdate the role of rancidity and dietary minerals as probable factum affecting performance of 

calves. 

MATERIALS AND METHODS 

Animals and Ration: . 

Fourteen FriesIan calves of different ages in a herd in prlvate farm in lsmaelia Governrate 

were reported to have loss of appetite, decrease in body weight and diarrhea. Calves were al~ 

lowed to diet composed of concentrated ratIon, to which was added forage and hay ration. chem

ical analysis revealed that II contained 12.51% protc1n. 2,8 l% f~lt. 0.7% (;akium, 0.53% phos~ 

pilOfS, 0.29% magneSium. 0.45% copper, 7.4% iron and 0.14% zinc while the acid number was 

179. 

Close clinical examinaUon revealed weakness, anorexia depovcd appeute. loss of hody weighr. 

alopecia, dIarrhea and recumbency. Temperature. respjration and plus were not altel'cd. Clinical 

examination revealed no parasitic infection. 11,cre was no response to antJbiotic- therapy, 

Samples: * 

Serum samples were obtained (or determination of mineral proflle in calves. Concentratton of 

magnesium. jron, copper and zinc were determined by atomie absorption spectrophotometer ac" 

cording to methods described by manufacturer (Perkin Elmer, 1973). Calcium concentralion 

mea"iurcd ac<:ording to Gingler and King (1973) while Inorganic phosphorus was measured as 

descrihcd by KUchllng And Frelburg (19tH), Sodium and potassium were determined according 

to Burrlel and Ramirez (19S7), 
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Ration samples were analyzed (or determination of crude protein (OI!Jer. 1979l acid number 

for hydrolytic and oxJdaUve rancldlty (Koch and Hank. 1953). Also. mtlon samples were ana~ 

Iyzed for determination of calcium, Inorganic phosphorus, magnesium, copper. iron and :tine 

concentration, 

Control for both serum samples (14 <I{)parenlly healthy anhnal51 and ,'aUon sample {OJll' Ir('sl: 

sample; were simultaneously analyzed and statistically opt'raLed with the test smnples according 

to Petrie and Watson {199S,. 

RESULTS AND DISCUSSION 

The main clinical features of the aUectcd animals were authenttcatcd by laboratoty analysi5 of 

hoth serum and ration. Table {ll whIch revealed slgnificanl incrc£lsc in cOl1centrntion of ca~cjull1, 

phosphorus and zinc while there was significant decrease in concentration of magnesillllL sodi· 

urn and potassIum, On the other hand, there was no physiological dlllnge in conceniration of 

uOIh copper and iron of lhe diseased animal when compared with control one. 

Ration analysIS was tabulated in table 2, !t revealed decreased levcl of crude prolcin, and in· 

creased yalue of acid number as an indication of oxidative rancidity. The concentration of cal· 

CiUlll, phosphorus and iron were hijJher than normal value in control sampJe {fresh sample}, A 

decrease 1n the Ievels of Hmgneslum. copper and zinc concentration WRS also detected, 

Mint'rals are of major economic importance in calves and cattle and arc intimatdy cOIlt"erned 

with optlmal healttI and performance (Radostits et al., 1995). The defj('icncy symptoms of min

erals was not characterisllc of a sIngle mlnerul inadequency as the main mineral deficJency 

symptoms were anorexia, loss of body weight. wctlkness, rceombao('y and IHlJ{ht be diarrhea. 

The same clln[cal features were reported in our lnvesligallon. 

Scrum caleiuHI leVel showed signifleant increase as a result of feeding animals on ex('css cal

cIum and unbalanced ea/p ratio. TIle obtained results were in accurdance wil"h those reported 

by Doxey (1971). Serum phosphorus level showed stgn!fi('anllncreasc as raBou contaln excp.ss 

phosphorus, De-Boer et at .• (1981) reported that excessive phosphorus intake elevatcd plasma 

phosphorus and may cause bone r(>sorpUon and urinary troubles. 

Results revealed serum hypo magneSl<l aithuugh ration analysiS revealed adequate lever of 

magnesium that was sufficient to cover all animals needs and 8.L the same time prescnl occur

rence of hypomagncsaemte tetany. This finding rendered the e.'caet cause o! t-ht' rondition ("mg

malic and aroused controversial confusion as reponed by Kaneko (1989): Meyer et at .. ( 1992) 

and DWlClm et at .• (1994). 
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Serum zinc concentration sJighUy increased although zinc leve! in ration was wtlhin normal 

value. DeBoer et at, (1981) reported that level of zinc in raUon has direct effect on serum zinc 

leveL 

Concentration of both iron and copper 1n serum was In the normal physlolo!!H'a. level while In 

ration were adequate to cover anImal maintenance. 

Both sodium and potassium toncentratlon were decreased which might be due to diarrhN 

and electrolyte loss_ (Ramadan et a1 .. 1985')' 

KeUy (19M) rccorded Ulat animal:; re<:eived rancid fat in ration showed a!kcts whkh might 

be include appetite and growth depressIon, diarrhea alopecIa, general morbidity same. So, the 

('fleet of ranCIdity and ration mincra11mbalance may combine to form tbe cUnlcal symptoms re

corded in titis investlgation, 

From the above results, it is obvious that there is a great relationship between mineral con

tent of the feed and the minerai status of the animal. Also, there is a direct etfect of mineral i111-

b"dallce in ration and ranCidity of faL 
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Table 1 : Serum analysts of diseased and control animals, 

~r ee P Mg Zn Fe eu N. K 
Animal Mg" Mg" Mg" My" (mg/dl) ("'!lid!) Mg% Mg% 

Diseased 12.3±Q,B9 6.8±1.05 l, 71±O.20 O.11±{W4 89.3±1.20 73,O±5.30 261,1 ±6.61 612±.O.81 

C::mtro) 9,7.tP,26 3,6±0,79 2,65±O,11 O.07±O.Oi i 83.0±3.23 64.2±3]9 311,0 ±B.S8 34.3±3.43 

LSD at P < O.OS. 

Table 2: Analysis 01 ration offered to diseased animals compared with tresh One (contro!). 

Parameter Protein Fe' Acid Co Ph M9 Cu Zn Fe 
Ration % % No, % % % % m9 % 

Diseased 12,51 2.81 1.79 Q.97 0.73 029 0.d5 0.14 7,' 

Control 17.21 2.56 10,0 0,09 0,61 0.39 0.50 0.20 4,00 
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