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CLEA‘NED and dried hair samples of Egyptian Badawy goats were acid
digested and atomic absorption spectrophotometer is used for
the determination of Na, K, Ca, Fe, Cu, Mg, Pb, Zn and Cr. The
analysis showed that K and Pb hair content might be used to diff-
erentiate between males and females. The relation between hair
colour and its metallic elements revealed that Mg of black and brown
hairs was occurred on higher concentrations with respect to white

hair.

Several attempts have been conducted during the past few years to asses the
trace mineral status of cattle by measuring mineral level in the hair as Tepor-
ted by Hidiroglou et al. (1965) and Binot ef al. (1968). Whereas, little res-
earch has been carried out to find the correlation between the exposure eff-
ect of the subject to heavy metals and mineral content of hair. This field of
research aftracted some investigators, for instance, Cotzias et al. (1964) used
hair levels of Pb and As in clincal poisoning.

The purpose of this study was to determine the mineral content of the
Egyptian Badawy goat’s hair since no reports have been published in this
respect. Also, the study was devoted to include hair mineral content in
relation to sex and coulr of the hair.

Material and Methods

Hair samples

Black, brown and white hairs were selected from the Egyptian Badawy
goats, Hair samples were collected from both sexes with ages tanged from
one to three years old according to Miller’s (1959) classification and maintained
at a constant diet composition for at least cight weeks before the beginning
of collection at winter. The hair was trimmed to approximately 0.2 cm above
the body surface from the ventrum of abdomen and kept in a polythene
bottle until use.
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Purity of reagents

Deionized water of high quality was used for the preparation of all aqu-
eous solutions. All the polythene bottles used for hair collection and glass-
ware ysed for hair analysis were firstly cleaned with soap, rinsed with water
then soaked in 0.5’ solution of the disodium salt of ethvlene diamine tetraace-
tic acid (EDTA) for at least 24 hr b\,Fore use. Pinally they were washed six
times with deionized water in order remove the chelated metals and
excess EDTA.,

Solvents used throughout this investigation were analytical grade and
redistilled before use. EDTA was added to solvents to be in the concentr-
ation of 0.05%, in order to chelate any race elements might be present in it.
The metal salts used for the preparationn of standard stock solutions were
BDH grade and recrystalized before use.

Apparaius

Analysis was performed using a Pye Unicam model SP 1900 atomic
absorption spectrophotometer equipped with a boiling air-acetylene and nitr-
ous oxide-acetylene burner and recorder readout. All determinations were
carried oul with air-acstylene gas mixture except for chromium. Hollow
cathode current, slite sitting and wavelength were set for each clement as
sugeested by the manufacturer. Both acetvlene and air flows were maintai-
ned throughout the experiments at 1:5 I/min. Whilst, the nitrous oxide and
acetylene flows were 4 5 and 5 5 Ifmin, respectively.

Preparation of hair samples for chemical analysis

Hair samples were washed successively three times each with deionized
water, acetone, ether, acetone and deionized water to remove dirt and foreign
materials adhering to the hair as mentioned by Petering et «l (1971). The
hair samples were then dried for 24 hr at 100°

Digestion of hair samples
Hair analysis was made on a known weight of the washed and dried hair

samples and wet digestion procedure was performed according to the method
of Linder (1944).

Preparation of standard stock solution

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

Mineral determnation

A serizs of 5-10 working standard solutions with different concentrations
were daily prepared from the stock solutions (1000 ppm). The hair sample
solution (0.57,) was used as it is. Three determinations were made for each
element in a pattern : standard-sample-standard-sample-standard-sample.
After each determination o” either sample or standard, deionized water was
aspirated through the 0.015 inch tubs of the burner atomizer to verify a retu-
rn of the absorbance reading to about 07%,.
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Mean absorbance for samples and standars from the three determinations
and graphic plot of absorbance of the standard solutions over the working
ranges of concentrations were linear for all elements. The quantity of each
element was read from the corresponding standard curve.

Statistical analysis
The variables influence of the colour and sex on the content of metals
in the hair was cvaluated by applying T-test according to Snedecor (1956).

Results and Discussion

The determination of hair mineral content is quite helpful which can be
used for sex determination, in  cases of poisoning and criminal comparison
for identification or eliminate ‘suspect, In this work, extreme care has been
taken to avoid hair contamination by extraneous metals which may  cause erro-
neous interpretation. Atomic absorption spectrophotometer was utilized in
this study for determining Na, K, Cu, Mg, Mn, Fe, Zn, Pb and Cr owing to
its high sensitivity and precision.

Tables 1 and 2 show the mineral range and mean content for males and
fomales in black. brown and white hairs of Egyptian Badawy goats breed.
The mean values of Na content in black, brown and white Badawy goat’s
hair were 17345, 1914 8.2, 165 4 7.9, 159 4+ 4.7 and 189 4 5.6, 173 4+
13.2 mg/100 g dry hair for males and females, respectively . These results
showed clearly that no significant sex variation for Na content (P 0:05).
Generally speaking, males of brown and white hairs contained higher Na
content than females, whilst in the case of black hair of females contained
higher Na content males, In this respect, Coleman ef al. (1966) found
significant difference for males and females Na bair content.

There was a highly significant (P<0.001) variation between males and females
of the three coloured Badawy goats in K hair mean content which were 764-2-6,
524+ 28,684 65434+ 07 and 72 4 3.8, 47 + 3.3, respectively. One
might deduce that males contained more K than females . This sex specific
finding might be considered of value as a medicolegal sign in identification and

differentiation betwen males and females.

Concerning the Ca content of Badawy goats, the mean values were
180 + 4.9, 123 4 10.6 mg/100 g dry hair for males and females, respectively
which displayed highly significant sex variation (P<0.001). On the other hand,
black or brown exhibited no significant sex correlation in Ca content (P<0.05).
In this respect, Coleman er al. (1966) and Petrosyan and Tumanov (1974)
found sex different values for Ca in hairs.

In dealing with Cu hair content of both sexes, the mean values found to
be 9 4+ 03,34+01,54+08,9 4+ 1.2, and 12 4+ 0.7,5 4+ 0.6 mg/100g
hair for males and females of black, brown and white hairs, respectively. These
results showed highly signifcant (P<70.001) sex variation with respect to Cu hair

confent.
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TABLE 1. Range of hair mineral content in common colours of Egyptian Badawy goats.
Black Brown White
Elentent | —
Male,mg7; (Female,mg %;| Male,mg% |Female.mg % Male.mg % ( Female,mg %,
Na 142-203 156-222 149-177 152-176 158-219 125-207
K 60-93 45-71 60-81 42-45 56-89 38-52
Ca 244-368 257-336 170-201 170-199 155-197 103-161
Cu 6-11 4-7 4-6 6-14 8-16 3-6
Mg 130-220 190-270 200-220 110-210 110-190 110-130
Mn 24-41 45-57 53-56 26-40 28-38 21-35
Fe 164-245 221-357 342-383 206-288 187-286 195-265
Zn 14-25 1526 17-20 15-24 16-27 | 19-22
Pb 20-31 11-19 33-41 18-30 22-45 9-19
Cr 00-00 00-00 00-00 00-00 00-00 ; 00-00
TABLE 2. Mineral mean confent of both sexes in common colours of Egyptian Badawy goats.
Black Brown White
Element
Male,mg %, |Female,mg %| Male,mg% |Female,mg %|Male,mg %, Female,mg"{
Na 17345 1914-8.2 165+7.9 160-+4.7 199+5.6( 1734132
K 764+2.6 52+2.8 6846.5 434+0.7 71+3.8 4743.3
Ca 3094+10.1 | 30447 188+9.5 184+4.2 180+4.9 123410
Cu 9+0.3 540.1 5+40.8 5+4+1.2 1240.7 5+40.6
Mg 164+7.8 216-4-8.2 211+5.8 167+16.8 | 1343-7.9 123+3.7
Mn 3241.3 53+1.6 61+4.8 3241.9 3240.9 27+2.4
Fe 204 +6.1 305+13.7 | 362411.7 | 2254-12.8 | 25748.9] 236+12.3
Zn 18+0.8 20+1.1 194-1.3 18+1.4 2241.1 12+1.8
Pb 2542.5 1440.9 37-+4.2 2241.8 33+2.2 14+1.6
Cr 00 00 00 00 00 00

=+ refers to standard error.
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The mean values of Mg content in Badawy goat’s hair for males and
females showed no significant sex variation P<C0.05), but in case of black hair,
there was highly signifcant (P<0.01) sex variation with respect to its Mg content,
The mean values for black and brown hairs contained more Mg than of white
hair. These findings agreed with Van Koetsyeld (1958) who mentioned that in
general, colured hair contained more trace elements than white hair.

In respect of Mn hair content black and brown Badawy goats displayed
a highly signifcant sex variation (P<0.001) whilst, there was no significant
correlation (P<C0.05) between male and famale coats of while hairs. Qur
results partly in line with Fads and Lambdin {1973) since they showed that Mn
content was approximately the same in both males and females. Hence, no
specific variation might be used with Mn hair content between males and fem-
ales.

In dealing with Fe hair content there was sex significant correlation
(P<C0.001) for black and brown hairs sinee the mean values were 204 4- 6.1,
305 4 13 .7 and 362 + 11.7, 225 4= 12 8 mgfl00 g dry hair for males and
females, respectively, No significant sex variation {(P<70 05) between males and
females white hairs, respectively.  Tharefore, no definite correlation between hair
colour and Fe content. This conclusion is in accordance with the results of
Besson and Brecej (1961). The mean values for Zn content in black, brown and
white hairs were 18 4+ 4 8, 20 + 1 L19 4+ 1.3, 18 + §-4and 22 + 1.1, 21
+ 118 mg/100 g dry hair for males and females, respectively (Fig. 8). In other
words, Zn content was approximately the same in both males and females.
Hence, no sex specific change (P<0.05) might be used with Zn hair content
between males and females. These findings conicide with the results of Morita
(1960) since he reported no relation with colour of hair and its Zn content.

In regard to Pb content of hair samples under investigation the results
revealed that significant sex variation (P<0.01) for the brown hair samples
and highly significant (P=~0.001) for both black and white bair samples. The
mean values for Ph content in black, brown and white hairs of both sexes
were 254:2.5, 14409, 3744 2, 22418 and 33422, 1441.6 my/100 g
dry hair for males and famales, respectively.  Generally speaking, males of
the three coloured hairs contained nigher Pb content than females. Gur results
were in accordance with the results of Eads and Lambdin (1973).

Several experiments were conducted in order to determine Cr in hair
samples using vary high concentrations of digested hair. Nevertheless, the
authors could not be able to detect Cr metal in spite of the very high sensitivity
and precision of the atomic absorption spectrophotometer,

The results of this investigation demonstrated that K and Pb hair mineral
conient might be used as sex specific and as a value in medicolegal sign, while
no difference was observed between male and female Nz, Ca, Cu, Mg, Mn,
Fe, Zn and Cr hair content. The relation between hair colour and its metalic
elements showed Mg of black and brown hair samples was occurred in
higher concentrations with respect to white halr,
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