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Aswum{ was conducted to determine some metals in Epgyptian
Balady goat’s hair as a function of colour and sex, Extreme care
was taken to insure that hair samples were metal-free from any
extraneous metal contaminants. The hair samples were analysed
using atomic absorption spectrophotometer for : Na, K, Ca, Mg,
Mn, Fe, Cu, Zn, Pb and Cr. The values for hair Na, K, Ca, Mn
and Zn for males were higher than that for females. Whilst, Pb
hair content for females was higher than that for males. These
results gave an obvious evidence to distinguish between males and
females. Also, Zn and Ca levels could be taken as a criteria to
recognize the colour of hair.

Considerable interest has been given in recent years to the use of hair as
an index to the status of essential trace metal metabolism in the body and also
in the field of air pollution. Such analysis became especially significant when
the subject exposed to high amounts of toxic metals. For instance, Cotzias
et al. (1964) found that hair levels of Pb and As would give an indication of
poisoning in hair. No reports have been published in Egypt on the metal content
of Egyptian Balady goat’s haie. Therefore, this report is the first to show up
the distribution of some metals of goat’s hair in Egypt. This investigation
was extended, indicate the relation between hair metal content with regard to
sex and common colours of Egyptian Balady goat’s hair.

Material amd Methods

Materials

Thirty hair samples were collected from each of the three common colours
of Egyptian Balady goat’s (black, brown and white). Individual goats in bo@h
sexes have been chosen with ages ranged from one old to three years old according
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to Miller (1959) classification and kept at a constant diet compostion for at
least eight weeks before the beginning of collection at winter time. Gasterated
males and pregnant or recently laboured females were avoided in this investig-
ation. Hair samples were collected from the neck by cutting the hair above the
body surface with a clean chromium plated scissors. Samples from each goat
were kept separately in a polythene bottle until analysis.

Purity  of reagents

Deionized water of high quality was used for the preparation of all agueons
solutions. All the polythene bottles and glassware which used for hair collection
and the analysis respectively were firstly cleaned with soap, rinsed with distilled
water then soaked in 0.5%, solution of the disodium salt of ethylene diamine
tetraacetic acid (EDTA) for at least 24 hr before use, Finally they were washed
several times with deionized water order to remove the chelated metals and
excess EDTA. Solvents used throughout this investigation were analytical
grade and redistilled before use. EDTA was added to solvents fo be in the con-
centration of 0 .05%, in order to chelate any trace elements might be present
in it. The metal salts used for the preparation of standard stock solutions
were BDH grade and recrystallized before -use.

Apparatus.

Analysis was performed using a Pye Unicam Model Sp 1900 atomic absor-
ption spectrophotometer equipped with a boilingair- acetylene and nitrous
oxide-acetylene burners and recorder readout. Hollow cathode current, siit
sittings wand wavelengths were set for each element as suggested by the man-
ufacturer.

Experimental

L. Preparation on hair smples for chemical analysis

Hair samples were washed successively three times with deionized water, ether,
acetone and deionized water in order to remove any extraneous metals as menti-
oned by Petering er af .(1971). After each wash the liquid was decanted and
discarded.

2. Digestion of hair samples
A known weight (ca 0 5g) of the washed and dried hair samples and wet
digestion procedure was performed according to the method of Linder (1944).

3. Preparation of standard stock solution

Standard stock solutions of 1000 ppm for the elements : Na, K, Ca, Mg,
Mn, Zn, Pb and Cr were prepared from their metals or metal salts using
deionized water and water and stored in polythene bottles.

Fgypt. ]. Anim. Prod. 20, No. 1 (1980)



BIOCHEMICAL PARAMETERS OF SOME METALS 67

4. Metal - determination

A series of 5-10 working standard solutions with different concentrations
were daily prepared from the stock solutions (1000 ppm). Three determina-
tions were made for each element in the following pattern : standard-
sample-standard-sample -standard-sample. After cach determination of either
sample or standard deionized water was aspirated through the 0.015 inch tube
of the burner atomizer to verify a return of the absorbance reading to about
0%. Mean absorbance was calculated for samples and standards from the
three determinations and graphic plot of absorbance of the standard solutions
over the working ranges of concentrations were liner for all elements. The
quantity of each elemsnt was read from the corresponding standard curve.

5. Statistical analysis

Differences due to sex.and colour were evaluated by using a nested mode!
for the analysis of varience (Snedecor, 1956) as follows :

Yii = u =} < ¥ 8j; + Ciik

where : Yy, is the observed value of the k #4 individual of the j #sex (s) of
the 1 th colour (c) as the peculiar error term for the K 4 individual.

Results and Discussion

Identification of mammalian hair ~has played an important role in med-
icolegal practice during the past half century. The progress of medicolegal
investigation demands a critical and complete study of human and animal
haifs. - Analyses of trace metals are very useful tool as diagnostic
aids in a number of clinical conditions. Tables 1 and 2 show the -miean values
of major and minor metals content for males and females of common
colours in Balady goat’s hair respectively. G

Sodium  (Na)

A highly signification difference (P<<0 01) was. observed between mean
values of Na content in black, white and brown Balady goat’s hair dueto sex.
On the contrary, colour had no effect on the variation of Na in the three coloured
groups. TIn general, males hair inthe coloured groups contained higher Na
than females hair. This finding was in accordance with the results of Coleman
et al. (1966) in which they found a significant difference of Na content between
males and females hair. The sodium concentration was the highest in white
hair followed by black and the brown had the lowest _concentration.

Potassivm (k)

There were no significant difference (P</0.05) due to colour in the content
of K in males and females hair. A highly significant correlation (P<0.01) bet-
ween sex and hair content was observed. The males hair of the coloured groups
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contained more K than female hair . The sex specificity may be considered
of real value as a medicollegal parameter in identification and differentiation
between males and females.

Calcium  (Ca)

The results of Ca hair content of Balady goat’s breed showed that the
colour of hair had highly significant effect (P<Z0 01) on its Ca content. The
observed correlation coefficient between sex and hair Ca content was highly
significant. Tn this respect, Coleman ef al. (1966) and Petrosyan and Tumanoy
(1974) found that sex had different values of Ca hair content, which agreed with
the results obtained in this investigation.

Iron (Fe)

Statistical analysis showed a non-significant correlation between sex and
Fe hair (P<0.05) content. This finding was not in accordance with the results of
Petrosyan and Tumanov (1974). Results obtained in the present report
gave highly significant relationship between colour and Fe hair content. These
results were not in line with Besson and Brecej (1961) findings, who concluded
that no definite correlation between hair colour and Fe conetnt could be
obtained.

Magnesivm  (Mg)

Magnesium content in Balady goat’s hair showed no significant sex effect
(P<0.05). On the other hand, the results obtained by Petrosyan and Tumanov
(1974) and Coleman et al. (1966) showed sex difference in Mg content of hairs.
The results of the present investigation exhibited no significant correlation
between colour and Mg hair content.

Copper (Cu)

The hair Cu content for both sexes of normal Balady goats indicated no
sex difference at probability (P<C 0.05) for hair samples. Also, no significant
(P< (.05) correlation between hair Cu content and colour was observed.

Manganese (Mn)

The Mn content in black, white and brown Balady hair for males and females
showed highly significant sex effect (P 0.01). Survey of trace metals in human
hair was carried out by Eads and Lambdin (1973), their results showed that
Mn hair content was almost the same in both males and females. Statistical
analysis showed that the Mn hair for goat’s in the present work had no real
variation due to hair colour,

Zine (Zn)

The analysis of Zn content in black, white and brown Balady goat’s hair
of both sexes showed highly significant sex and colour effect (P<C0.01). Also,
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TABLE 1. Hair minor metal content (mg?%) of Balady breed of common colours.
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| i | [
Sodium Potassinm Calcium Mean | Magnesium | |  Manganese _
Mean Mean | of | Mean | _?mmm...
Colour | 3 —— 1 of colour A - of
1
male T,m:..u? Colour | palen |female | €OIOUL | pate |female male Hmaw_mw colour {p10 _mmEEm colour
—_— —_— —— i _.||II.—|I.
_ | _
Brown 177 106 Hﬁ.m_. 64 33 48.5 227 174 200.5 | 148 :u_ 130.5 | 44 _ 27 35.5
Black 183 125 154 | 73 44 58.5 231 | 334 282.5 | 169 158 | _au.m_ 45 | 39 42
i H 1
| | v “
White 192 128 160 60 31 45.5 191 + 246 218.5 | 151 162 _ 156.5 _ 47 33 40
i i | |
Mean
of
Sex 184 120 66 36 216 251 156 144 45 33
L.8.D. for sex
at 0.05 24 49 2317 23.12 22.41
at 0.0l 32.52 29.77 30.90 25.76 22.41 714
25.76 9.48
LS.D. for colour
at 0.05 20.00 18.92 20.01 37.44 37.44 6.34
at 0.1 26.56 25.13 26.08 48 .44 48.44 8.76
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hair Zn content in males hair was higher than that of female hair. The results
suggest the use of Zn hair as an index to differentiate between males and females.
A reverse results were obtained by Morita (1960) since he mentioned no relation
between colour of hair and its Fe content.

Lead (Pb)

The results of Pb content of normal goat’s hair revealed no significant sex
difference (P<C0.05) for the three coloured hair samples. On the other hand,
Eads and Lambdin {1973) found that males hair contained higher pb than that
of females hair. These results were not in accordance with those found in the
present work and those of Hidiroglou and Spurr (1975). Statistical analysis
showed that hair Pb levels did not vary with its colour.

Chroniiuin ~ (cr)
The authors did not detect Crin the three coloured groups of both sexes

in spite of the very high sensitivity of the atomic absorption spectrophotometer
in detecting the presence of trace quantities of chromium.

TRLE 2. Hair major metal content (mg?;) of Balady breed of common colours.

| | |
Copper  Mean Iron | Zinc | Mean Lead  |pfean
g o MR et | of
Colour colour of ] colour | [ colour
male|female male|female colour |yate [female male|female
|
Brown 6 6 | 6 (184 126 155 | 19 g s 18 . 20 | 29 @24,5
Black 8 6 7 193 234 1213.5 |24 | 21 |22.5 |25 30 [27.5
White 8 8 8 1276 209 242.5 | 30 23 (26,5 |19 'l 23 21
| ) I |
Mean
of A
sex 7.33 6.66 218 190 24.5 20.5 21.33 27.33
L.S.D. for sex ; '
at 0.05 1.56° 35.23 2.53 “ 1 6.43
at 0.01 2.07 47.61 3.36 8.18
L.8.D. for colour
at 0,05 1.28 27.71 2.07 6.61
at 0.01 1,69 38.99 2.75 8.79
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