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Studies on Zine Retention in Shesp

ERM. Avou-Hussery, E.A. Graap anp
Bapeam M. Avrram :

Animal Proguction Department, Fueulty of Agriculture,
Caird University, 485, -

A study with Zinc was undertaken in ralation to its sontent in com-
mon Egyptian feedstufts and the balance trials with sheap to establish

the possibilities of natural defficiency under normal feeding practices.
Routes of axeoretion and retention per kilogram live weight (LW)
of per unit metabolic body size (UMBS) of this mineral were dotor
mined. Fourteen balance trials wore carried ont using twe castrated
- fams nearly equal in body weight (== 2 kg) in each trial to study
fourteen common Egyptisn feodstuffe. These tosted feedstuffs con.
sisted of four green forages, two dry roughages, three grains ang fiva
milling and factory by-produsts, Energy and protein requirsmen ta
wors caloulatod for each oxperimental animal and the rations wore

sufficient to radititain nitrogen equilibrium during the tzial periods.
Among the fourtesn tested  fesdstnifs, wheat and riop brans réopr-
ded the highest valhes for Zine (7614 and 71.9 ppm respestively).
Wheat straw contained the lowost amount of Zine (16.45 ppm). Zino
#y. .. Contents in the reat of tho-fasdstulfs tested fayod betwesn these two
o limits. By comparing the Zinc contents of the tested, focdstuffs
with the reported roquirements of farm &nimals, it s aopcluded
that Zine defficiency in riliiinants with daily requirements of §.6.60
Ppn was unlikely to happen mmder normal feeut‘ling_I:nu'an:t.ice_s1 Tyr.
R keys, on the other hand, with daily TBQUirements uj o 100" ppm’ ahd
fed rations consisting mainly 9f grains and grains by-products could
oy suffer from Zn defficisney. Zimc supplemsentation in poultry, patlons

o in the form of ingredients rich in, Zine should be congidered,
Zine halanca was positive in all ths testad feodstufs.  Fasas were
ghown to be the major pathway of Zine oxoretion in shecp.

i

Modern work shows 1hat Zine is a dietary essential. The functions of Ziné
in the body are poorly undswstood. It ogeurs n at least three enzymas:
carbonic anhyrase, uricease, and kidney phosphatase ; and is a part of erys-
talline insulin. It is wid:ly distributed in the body and appears to be as-
soclated with proteins. Slight or moderate defficiencies of Zinc (Zn) in the
ration would retard growth (Prasad et ol., 1963), lowered feed efficiency (New-
land et al., 1958, and Boeson at ¢l., 1952), caused abnormal hone formation
(Supplee ef of., 1958, and Sallivan, 1931), and lowered fe]_.*tlhty-! Haaranen
and Hyppols. 1931). Phytic acid in soybean meal apparently inactivated
some of the Zn in the ration and made it unavailable {Smith o ¢f., 1961, and
O'D:ll and Savage, 1960). Edwards ef al., 1958, reported that Zn in Zine
sulfate, Zing carbonate, Zine oxide and Zino metal was felatively available
to young chicks.
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The amount of Zn required in a ration varicd with the t ype and level
of other minerals in the different constituents of the ration. O'Dell ef al.,
1958, and Roberson and Schaible (1960) found that inereased ealeium conbent
of the ration caused a marked increase. in the Zn requirement of poultry. Hoe-
fer et al.,, {1960) claimed that para-keratosiz in swine oecured st all caleium.
levels and it was completely by Zn addition. Supplee (1951, 1963) found that
high levels of cadmium raised the Zn requirements of turkeys and chicks. Kin-
namon and Bunce (1965) found that growth was retarted when molybidinum
and Zn defficiencies were combined,  The range of Zn requirements recorded
by serveral workers for different animals could be summarized as follows :

Author ) Year Animal l _ Reguirement
Beason, . . ., . . 1941  Cattle . . . . ., 20-30 ppm
Miller‘ and Miller .| 1960 (Calves . . . . . . 46 ppm
Mitler and miller .; 1962 |Calves, Bheep . . . .0.2- mg Znfkg. Lw
-Hiller eal . ... | 1963 |Calves (9 months) . 8.6 ppm
Lewlor. . . . . . 1962 SBheep . . . L, . i 11-60 ppm

-Zeigler et al. . . .| 1964 ;Ohickens ..... 1299 ppm
"Kratzer et ol. . . . 1558 Turkey. . . . . . | 66 ppm
Savage and 0'Dell [ 1959 |Turkey . . . . . . 106 ppm

Materials and Methods

Fourteen balance trials were carried out to determine Zine content and,
Tetention from common Egyptian féedstuffs using two eastrated rams nearly
equal in body weight ( 4+ 2 kg ) ia each tria’!,  The insids surface of the
metabolic cages was covered with polyethylene sheets to prevent contami-
nation of urine with Zinc. Urine was collected in suitable polyethylene
bottles ana faeees were collected in polyethylene bags. Water was offered
ad-libitum and daily water consumption was recorded. Both rations and
water were offered in suitable polyethylene containers,

Frergy requirements as :tarch value was caloulated for emch experi-
mental animal according to kiaiber (1961) using the following equetion :
Maintenance réquiremehts in 8V = 70 wkg %7 '13—3'. L
' ' o le aTel
where W = weight of the animal in kilograms,

o Boypt. J. Anim. Prod., Vel. 12, No. 1 (1972).
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Proteins contents of the ratjons were enough to cover the maintenance
TequiTement as 1.76 g. digsstible protein/unit metabolic body size (UMBS)
as reported by Kleiber (1951 L. When wheat straw was tested, it was supple-
mented with 40g. casein per day to eover the maintenance Tequirements of
protein for rams, Clover hay was used as a basal constiuent of the ration
when concentrates and green maize were tested o supply half of the daily
maintenance requirements of starch value.

The chemical analyses of feedstuffs and fascal materials for moisture
-and nitrogan foliowed " the ordinary conventional methods of A O AC
(1930). Tn all samples of foed stuffs, facses, urine, and water, the modified
Zxn determination mothod of Harold of al.. (1956). was applied. Unicum
-spectrophotometer at 5 wave lengsh of 525 Mu was employcd,.

Resalts and Discussion

1. Zine content o feedsfuffs

Tn roughag:s, hay contained the highest amount of Zn and the lowest
value was of the first cut clover when caleulated on as fed basis. 0Oa dry -
matter basiy, Zu content was the highest in hay and the Jowest in whieat
straw as shown in Fig. (1), Zine conteit of hay obtained here Was .
agreement with that found by Ghoneim (1 964) and Junganmann (1961}, -
but higher than that recored . :d by CNRC(1964), In: concentrates, rice bran !
and wheat bran gave the highest values of Zine while ‘barley and, maize
‘graing gontained the lowest values, The Amorican zine nssitute (1966)
pointed out that Zn. contants were 17.0, 20.0, 30.0, ard 80.0 Ppm in barley
grains, corn grains, rice bran and wheat hran respectively. These Figuroes
are in ag eement with those four d in this study except with the tested tiee
bran which contéined much more Zn than the values cited, :

By comparing the resylts obtained in this study on Zn contents in com-
mon tecd tulfs and Zn requirements for farm animaly (20—30 rpm for cattle
up to 100 ppm for turkeys), supplementing Zg appearcd necessary in turkey
rations as they nsaally contain high percent of maize and batley graing
which contain relatively low amourts of Zn. 1t is uniikely that ruminants
fed on varicty of feeds contalning roughegss and other concentrates to
heed Zn supplementation, :

2, Zine excretion

With roughags, the percent urinary Zine excretion rang:d between
12.95 and 20049, The high wrinary exeretion percent in wheat straw may
be due to the presence of oasein in the ration. Tn this connection 8 :otte
and Zieglar (1963) found that casein improved Zn, absorption. With con-
oentrabes, Zm excretion pereent in urine rangad between 12.54 and 17.1 A
s shown in Table (1). The previous results are jn harmony with those
of Mc Conee and widdswson (1942 ), Montgimery et of {1913), 8"eline
{1943), and speneer e al., (1955) who reported that the gastro-intestinal tract
was the major route of Zn excretion through the fasces in afl Bpecies,

Tygypt. J. Anim. Prod,, Vol. 12, No. 1 (1972),
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TABLE 1. — Averans DALY ZINC EXCRETION

Eszoretion percont

i Total Zn exzcretion
Feedstuffs . ‘ —_—e
excroted | . o ]
: | In urine ! in fasces ] in urine | in faeses
Mg My Mg % %

Réﬂgkages : ‘ : |
Ist cut clover . | 8.c40 | 1.676 | 6.364 | 20.04 | 79.96
Zund cut clover . . . .| 13.220 1.940 1 11.280 14.68 | 85.32

3rd cut Clover . . . .| 16.4.6 2.128 | 14.298 12.95 | 87.08

Green maize . . . . . 20.446 | 3.414 | 17.033 16.70 | 83.30

Clover hay . . . . . .| 17.882 EL 15.202 | 15.06 | 84,94

Wheat straw . . . . | 6.331 | 1,090 5241 | 17.20 82.80
{encentrates .

Maize grains . . . . .| 18150 | 2.981 | 15.169 16.42 83.58

Barley'g_}aiﬁ,s. oo 1rmee | gies  14.74=7 1681 | 83.19

Boan graine . .. . .| 18.480 | 3.080 | 15.445 | 16,44 | 83,56
Wheat bran ., . . . .| 33.774 | 4.255 | 29.519 1e5t ! w48
Rice bran . .., . .| 2:475 | 3.848 | 18627 | 17.10 | 82.90
Deo. Cotfon. 8.0.. . .| 24,88 4.208 | 20,690 “16.90 | 3.0
Undest. Cotbon. 8.0, .| 21.008 | 3.086 | 17.952 | 14.54 | 85.46
Fecd mixture. . . . .| 28.126 | 3602 | 24.234 13.8_4‘ 86.16

Egypt. J. Anitm. Prod., Vol, 12, No. 1 (1972). -
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3. Zine reention

3.1, Rougheges

Zine balance was positive in the three cuts of clover as shown in Table
(2). Concernirg Zn retention per kilogram liveweight (LW) or per unit:
metabolic bedy size (UMBS) the results  dicated that the highest retention
value was in the ?nd cut clover. AbLd-Elmotagalli (1966) fourd that the
9md eut clover was the lowest in calcinm compared with that of the st and
8rd cuts. In this connection, Lewis et al.. (1956) found that inereased.
dietary caleium decreased Zn absorption. The results oblained here in
agreement with their firdirgs. With green maize, Zn balance was positive.
The retention percent was lower than that of the Istard Ymd cut clover, but
higher than that of the 3¢d cut.  The results indicated that the amount
retained per kg L'W or per UMBS was higher than that of the different cuts.
of clover.

Zinc balance was posifive in both clover hay and wheat straw. Zn
retention percent in hay was lower than that in wheat straw. The results.
indicated that both Zu retained per kg LW and per UMBS were higher in
hay than that in wheat straw plus casein. These results are in agreement:
with the results of Moeller (1958), Morrizon and Sarett (1958), and Pensack:
et al., (1958). _

3.2, Concentraies

Positive Zn balance was obtained with ail grains and by-Froducts..
Zine retention values were the same when the animals fcd grains (Table 2}
The retention per kg LW ard per UMBS was the highest in broed beans.
followed by barley ar d maize grains. Within the by-prcducts, wheat bran.
gave the highest values of Zn retention per kg LW or per UMBS while:
decotticated ‘cottonseid cake gave the lowest values,

' From the previous data it can be concluded that the level of Zine inthe
tested common Egyptian feed stuffs could provide sufficient amounts of’
Zine for Tuminats, When zinc contents of normal constituents of poultry-
ration, especailly turkeys ' ration, was compared with their requirements,.
the possibility of Zine- defficiency could be a problem. Supglementation’
of turkeys ’ ration with Zine was suggested. The addition of casein to a
ration of plant sources increased Zinc availability and absorption as ¢larified:
by the increased urinary excretion of Zine under such feeding practices..
The gastrc-intestinal bract was the major excretion pathway of Zne in sheep..

Egyot. J. Awim. Prod., ¥ol, 12, No. 1 (1972).
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23
TABLE 2. — Darny rereNTION OF Zive pEr KG LM or rzr UMBS
| |
. . . . ; Retention | Retention
Feedatufls Intake Rotention |Retention | kg, LW UMB&
! Mg Mg %o kg g
Green roughoges
1st eut clover 17.150 9110 | B3.12 153 4325
- 2nd cutb clover 19.943 6.723 33.71 179 444
3rd eut clover £2.876 6.426 28.30 164 411
Green malze® . . . 30,444 9.998 32.86 192 516
Dy roughages
Clover hay . . . . 25.910 8.129 3l.66 208 518
Wheat straw! . . . 11.198 4.866 43.44 149 356
Grains
Maize . . . . . . 26,404 8.2b4 21.32 159 428
Barley . . . . . . 26.240 8.510 32.43 187 447
Beans . . . . . . 27.132 8.653 31.97 227 B76
By-products® ;
Wheat bran . . . 47.422 13.648 28.82 | . 359 | 4a93
Rice bran . . . . 33.670 11,19 33.24 | 332 801
Decort. Cottonseed
Cake . . . . . . 35,856 10.9568 30.56 211 56T
Undecort. Cottonseed ‘
cake . . . . . . 31.061 9.926 32.46 249 627
Feed mixture . . . 42,094 | 13.968 | 33.17 | 260 685

1, Supplomented with 40 grams casein/animal/day.

2. Half of the enevgy requirement wa# sovered from clover hay.

Egypt. J. Anim. Prod, Vol. 12, No, 1 (1872).
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