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ABSTRACT

I his study was conducted to measure Zinc levels in environmental and

biological samples. The method was tested with three types of samples,
including soil, water, and human blood serum. In this method, 50
samples from each soil, water, and human blood serum were used. The
water and soil samples were collected from the Baiji oil refinery, while
the human blood serum was collected from the patients in the Baiji
hospital. The total Zinc concentration in the environmental and
biological samples was measured by atomic  absorption
spectrophotometry (AAS). The results of the Zinc determination were
obtained from the samples taken from the soil for each site under
examination. The following values showed the mean average
concentration for each site, respectively. site 1 (15+3.5), site 2
(11.5+1.1), site 3 (14.5) %0.5), and site 4 (13.8+3.8) ug/g. Moreover, the
Zinc concentration in the water samples was between 3-14.3 pg/ mL. The
Zinc concentration in the blood serum samples of the control and the
healthy group was 598 + 32 ug/mL, and in the patient group was 450 £

16 pg/mL.
Introduction

The quantity of Zinc in environmental samples is
determined using a variety of analytical techniques,
including  spectrophotometric, inductive couple
plasma, electrochemical, and atomic absorption
techniques[1-5]. Due to its accessibility, sensitivity,
and suitability, flame atomic absorption
spectrophotometry was utilized in the current study.
The Zinc metal bonded with many enzyme systems
such as metalloenzyme and enzyme activators[6-8].
Zinc was determined in human blood for medical
diagnosis[9], while in the environmental samples
(water and soil), the Zinc concentration was
determined to access the pollution index[10]. The
total Zinc concentration in the biological and
environmental samples does not indicate the fact of
diagnosis and pollution[11]. The speciation of Zinc in
soil was studied using Tessier Schem[11,12]. to
determine Zinc in ion exchangeable, carbonate, Fe-
Mn oxide, organic, and residual layers. The mobility
of Zinc in water was studied using the total Zinc
concentration of the pre-concentration of the water
sample to reduce the volume [13-15]. Moreover, the
total Zinc in serum was determined by flame atomic
absorption using air-acetylene flame, while ionic Zinc
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was determined by colour spectrophotometry[16].
The subtraction of ionic Zinc from total Zinc
indicated bound Zinc which is more revealed in the
diagnosis of diseases such as ischemic heart disease,
Angina Pectoris, Asthma, Diabetes Mellitus and
warts[17,18].

Experimental part and methods

Sample area and collection of samples

The samples used in this work were soil, water, and
serum. The soil and water samples were collected
from the oil refinery in Baiji city at Salah-Alden
governorate which is fifty kilometres north of Tikrit
city. At the same time, the serum samples were
collected from the patients in the Baiji hospital.
Materials

Pure chemicals from the BDH firm were used,
including concentrated HNO;, H,O,, CH3;COOH,
ammonium acetate, hydroxyl amine hydrochloride,
and MgCl,. The atomic absorption type was a
Germany-Varian AA24 FS.

Methods

The "as received" soil sample was first ground (~1 g)
in a mortar and pestle and then mixed with HNO3
concentration, and the volume was diluted with
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deionized water. The water samples (100 mL) were
evaporated to 10 mL, and 100 pl serum samples were
digested with one drop of concentrated HNO3. All
samples were measured by FAAS. The chemical
materials in procedure used as same as tessier
scheme. The procedure pertionally Zinc into the
following five fractions[11].

Results

The total Zinc concentration was determined by AAS
using an Air-acetylene flame, a specific hollow
cathode lamp, and a specific wavelength. The
calibration curve of the standard solution was
prepared using the same AAS method by measuring
the absorbance at a wavelength of 213.9 nm figure
(1). The results were described in tables (1-3).
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Fig. 1: calibration curve for Zinc

Table 1: Total concentration of Zinc in soil (ug/g)

Site Zn Site | Zn | site | Zn Site | Zn
1 12 2 12 3 13 4 12
10 11 14 15
21 11 15 15
16 11 13 14
17 11 16 14
15 12.9 15 13
15 12 16 13
Mean 15 115 14.5 13.8
SD +3.5 +1.1 +0.5 +3.8
Tabl 2: Total concentration of Zinc in water
(pg /mL )
Site | Zn
1 14.3
2 14.3
3 7.3
4 10
5 3.4
6 3
7 6.5
Table 3: Total concentration of Zinc in human serum
(Mg /mL)
Parameters | Rate Zn concentration
+SD
Control 30 person | 598 + 32
Patients 50 person | 450 + 16

Studying the species of Zinc in soil, water and
serum of human blood

The scheme listed in Tisser scheme was selected to
study the Zinc species in different sites in Baiji
refinery soil. The results obtained are listed in table
4).

The species of Zinc in water at different sites of
Tigris river approach to Baiji refinery was listed in
table (5).
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The Zinc species in the serum of human blood are
illustrated in table ( 6).

Table 4: species of Zinc (ug/g) in soil

Fraction Zn concentration
(Mg/9)

Exchangeable 2.8
Carbonate 11.5
Fe — Mn oxide 27.3
Organic 3.6
Residual 8.7
Totale 53.9

Table 5: species of Zinc in water (ug / mL )

Site | Zinc (ug/ mL)
1 6.1

2 5.4

3 3.4

4 N.D

5 N.D

6 N.D

7 N.D

N.D : Not Detected
Table 6: species of Zinc in serum of human blood

(Hg/mL
Concentration of Zinc | Specia of Zinc
(Hg/mL)
Control Patient
628.5 451.8 lonic
29.5 75.4 Bonding
658 527.2 Total

Discussion
The results in table -1- indicate that all sites are not
contaminated with the Zinc, as shown in figure 2.

1 2 3 a4

Sites

Fig. 2: Total concentration of Zinc in soil (ug/g)
The results in table -2- illustrate that the
concentration of the total Zinc in the water of the
Tigris river is not contaminated with the Zinc, as
shown in figure 3.
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Fig. 3: Total concentration of Zinc in water (ug /mL )
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The results in table (3) show that the Zinc
concentration in the patients is less than the
concentration in control health patients (figure 4).
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Fig. 4: Total concentration of Zinc in human serum
(Mg /mL)

In general, the results in tables (1-3) illustrate that the
Zinc accumulated in human blood serum is more
concentrated than its concentration in water and soil
of all sites.

The results in table (4) of Zinc-associated species are
shown in figure -5.
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Fig. 5: species of Zinc (ug / g ) in soil

The Zinc species is less soluble than other metals in
water, its concentration is deficient, and the analytical
technique does not detect it sometimes.

The results in table (6) indicate that the bound Zinc is
higher in the patients than in control which is more
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significant in medical diagnosis than the total Zinc
(figure 6).
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Fig. 6: species of Zinc in serum of human blood (pug/mL)

Conclusions

The results in table (1) show that the Zinc
concentrations are close to each other in all the soil
samples taken from four locations, as shown in figure
(2). The Zinc concentrations values in table (2) for
the measured water samples showed a disparity in the
measured concentrations of all selected locations, as
shown in figure (3). Moreover, table (3) illustrates the
Zinc concentrations in the serum of the control and
healthy people compared to the sick people.
Furthermore, the results showed that sick people have
low Zinc in their serum. The Zinc associated with Fe-
Mn Oxide layer in the site's soil is higher than its
concentration in the exchangeable, carbonate, organic
and residual layer. This fact is illustrated in table(4).
The Zinc species is less soluble than other metals in
water. Its concentration is deficient and sometimes
not detected by the analytical technique (table 5).

In (table 6) and figure -6- Zinc in human serum
blood, the total concentration of Zinc in serum
decrease due to decrease of immunity in such disease
due to increase with blood cells.

Station at Baiji City in Salah-aldin Governorate-
Irag. Tikrit Journal of Pure Science, 25(1), 52-58.

[7] Doyle, C. M., Naser, D., Bauman, H. A,
Rumfeldt, J. A., & Meiering, E. M. (2019).
Spectrophotometric  method  for  simultaneous
measurement of Zinc and copper in metalloproteins
using 4-(2-pyridylazo) resorcinol. Analytical
biochemistry, 579, 44-56.

[8] Islam, M.(2016). spectrophotometric method for
determination ~ of Zinc in serum Analytical
chemistry. 102,42.

[9] Marshall, W. J., Lapsley, M., Day, A., &
Shipman, K. (2020). Clinical chemistry. Elsevier
Health Sciences. P 87.

[10] Al-Fartusie, F. S., Mohssan, S. N., Risan, F. A,
& Yousif, A. H. (2019). Evaluation of trace elements
and heavy metals in schizophrenic patients in
Irag. Research ~ Journal  of  Pharmacy and
Technology, 12(1), 185-191.

[11] Hussain, K. S. (2016). Determination of heavy
metals in two regions from Kirkuk city using
sequential extraction. Journal of Geoscience and
Environmental Protection, 4(02), 38.



Tikrit Journal of Pure Science Vol. 27 (4) 2022 I JP S

[12] Hennigar, S. R., Lieberman, H. R., Fulgoni IlI, [16] WHO Library Cataloguing-in-Publication Data,
V. L, & McClung, J. P. (2018). Serum Zinc Geneva. WHO (World Health Organization) 2017.
concentrations in the US population are related to Guidelines for Drinking- Water Quality: Fourth
sex, age, and time of blood draw but not dietary or Edition Incorporating First Addendum. WHO Library
supplemental Zinc. The Journal of Nutrition, 148(8), Cataloguing-inPublication Data. World Health
1341-1351. Organization, Geneva, Switzerland.

[13] Abed, M. F., & Ahmed, S. H. (2019). Applying [17] Yu, X., Liu, C., Guo, Y., & Deng, T. (2019).
of pollution indices as a monitoring tool for Speciation analysis of trace arsenic, mercury,

assessment of water quality in Tigris River, Baiji selenium and antimony in environmental and
district, Salah alden governorate. Tikrit Journal of biological ~ samples based on  hyphenated
Pure Science, 24(5), 55-60. techniques. Molecules, 24(5), 926.

[14] Maurya, V. K., Singh, R. P., & Prasad, L. B. [18] Ajsuvakova, O. P., Tinkov, A. A., Willkommen,
(2018). Comparative evaluation of trace heavy metal D., Skalnaya, A. A., Danilov, A. B., Pilipovich, A.

jons in water sample wusing complexes of A., ... & Skalnaya, M. G. (2020). Assessment of
dithioligands by  flame atomic  absorption copper, iron, Zinc and manganese status and
spectrometry. Oriental Journal of Chemistry, 34(1), speciation in patients with Parkinson's disease: A
100. pilot study. Journal of Trace Elements in Medicine

[15] USEPA. (2012). 2012 Edition of the drinking and Biology, 59, 126423.
water standards and health advisories. EPA 822-S-12-
001.

S Galuaiad) Ciliae Aoy o Ata 3 Linsloally L) liaal) b i3l (Sgiena ol

O dada

uadlall

crad aall Jamag elalls Aol Jais lisal) e gl 25U Rl HLad) o5 Al Slil) 8 Gl e (el Al s3a ]
o Lty latill oy slian (pe Aglls slaall ilie g a3 () aall Joas slalls Al (pe S (30 Aie 50 plasial o5 Ayl o3 b
oot Ly Loasloadly ) i) 8 KU G5 585 8 o3 o pfien (B Gl msal) e (58l pal) as pen
s 5 pandl 28 adlsall e JSI A5 G s3AL 23l 8 G b 2 e Jsmal) 25 35 L (AAS) il (53 Galaial)
aisall, (0.5%14.5) 3 3 adsall, (1.1£11.5) 2 a3 adsall, (3.5+15) 1 o) adsall sl o align JSI S5l Jaussia Ul o)
et ahe s Sil(3.8213.8) 4 3,

Ao sand pall Jame zilas & Gl 585 OS5 e ahe s Sl 143 = 3) G zshB 5805 e RSl 5 3 elal) il 2 3Ll L)
S et s Sl (162450) oumpall Ao genal 5, daplt s Sile (322598) elaal)

50



