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ABSTRACT

The pollution of heavy metals is one of the major environmental problems in present
days. A large number of activities carried out by humanity have a tendency to increase heavy
metals in the environment. Heavy metals directly enter the human body through eating, drinking,
inhalation and skin contact. The prevention of heavy metals from entering the body is therefore
impracticable in typical situations. Heavy metals can accumulate in various tissues and become
toxic if the human body cannot excrete them.

Testing for heavy metals may be necessary both in terms of assessing the risk of
heavy metal exposure and for preventive health care. Standard heavy metal tests use blood, urine
or hair for determination. The most widely used technique today is Inductively Coupled Plasma
Mass Spectrometry (ICP-MS). Multiple heavy metals can be measured simultaneously in a single
analysis with high detection limits. Due to the high efficiency of this technique, the examination
costs are quite high. In addition, the blood test indicates the amount of heavy metals in the
bloodstream, while the urine test indicates the excretion of heavy metals by the body and the hair
test indicates the accumulation of heavy metals.

Basic screening tests using the analytical technique of UV-Visible Spectrophotometry
by OligoScan is an alternative method that can be used for the determination of heavy metals and
minerals. With this technique, a device takes measurements on the hand epidermis. The method
provides convenient, quick results that are pain free with no specimen required and low cost.

20 minerals and 14 heavy metals can be measured in a single analysis. Furthermore, the tissues of



palmar dermis tests indicate the accumulation of heavy metals in the body which may cause
chronic heavy metal poisoning.

In conclusion, the consideration of choosing a standard heavy metals test or basic
screening test should consider the objective and the need of the examination in addition to the
analytical time and the cost effectiveness. Currently, people increasingly pay more attention to
health care, and annual health check-ups are widely popular. Basic screening tests by OligoScan

might be an alternative option that meets the needs of today’s people.

Keywords : Minerals, Heavy metals, Standard measurement, Basic screening measurement
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2.6.2 Flame Atomic Absorption Spectrometry (FAAS)
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2.6.3 Graphite Furnace Atomic Absorption Spectrometry (GFAAS)
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2.6.4 Hydride Generation Atomic Absorption Spectrometry (HGAAS)
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2.6.6 Inductively Coupled Plasma Mass Spectrometry (ICP-MS)
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2.6.7 X-ray Fluorescence (XRF)
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2.6.8 Anodic Stripping Voltammetry (ASV)
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Mineral Test Report

Result Normal Low- Low Normal OK Normal+ High  High+

Calcium (Ca) | 510.0 | 2D ) :' . W e
Magnesium (Mg) 39.5 ™™ - B 9 R Vi
Phosphorus (P) 154.1 1 19

silicon (Si) 10.8 15.0 310

Sodium (Na) €26 21.0 89.0

Potassium (K) 16.8 .10 3

Copper (Cu) 9.3 110 :

Zinc (Zn) 99.6 125.0 155 4

Iron (Fe) 3.9 5.0 15,

Manganese (Mn) 0.32 0.31 075

Chromium (Cr) 0.68 082 12

Vanadium ) 0.022 000 0.083

Boron (B) 2.08 0.84 287

Cobalt (Co) | 0.021 0,095 0.045

Molybdenum (Mo) | 0.032 0.035 0.085

lodine (1) 0.49 032 059

Lithium (Li) 0.061 0052 0120

Germanium (Ge) | 0.020 0.003 0.028

Selenium (Se) 1.86 095 1077

Sulphur (S) 51.8 481 5210

Mineral Balance

Deficiencies

| —
0% 100%
Excess

— - TT——
0% 20% 100%

MNA 2.12 HANITATINNABUIVINATEY UV-Visible Spectrophotometer (OligoScan)
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Result Normal High - High + Excess
Aluminium (Al) 0.01194
Antimony (Sb) 0.00198 I
Silver (Ag) 0.00867
Arsenic (As) 0.00811
Barium (Ba) 0.00816
Beryllium (Be) 0.00460 T
Bismuth (Bi) 0.00798
Cadmium (Cd) 0.00908
Mercury (Hg) 0.00517
Nickel (Ni) 0.00263  TE———
Platinum (PD) 0.00197  m———
Lead (Pb) 0.00627
Thallium (T 0.00165  m——
Thorium  (Th) 0.00102 e
Heavy Metals Intoxication
Overall Intoxication
T T
0% - 64% 4 100%
Suspicion of the blockage for the elimination of heavy mefals due fo the possible lack of sulfur conjugation.
|
0% . 60% A 100%

MNA 2.13 Wan13A529 laneniinInIATed UV-Visible Spectrophotometer (OligoScan)
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1 Y = (% d
ﬂﬂﬁ‘l’i%‘ﬁuﬂ answl ITAUVINUN
<0.00500 e Un# (Normal)
0.00501 — 0.00999 11209 AoUT19ga (High -)
0.01000 — 0.01499 11709 g4 (High +)
>0.01500 1A ganu'ly (Excess)
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1. t0el
¥ 140 23.50
N 457 76.50
33U 597 100.00
2. Hi1aen
A 138 23.10
B 175 29.30
O 213 35.70
AB 49 8.20
lsinsu 22 3.70
33U 597 100.00
3.019 ()
<20 4 0.67
21-30 82 13.74
31-40 183 30.65
41-50 211 35.34
51-60 90 15.08
> 60 27 4.52

33U 597 100.00




37

2.7.3 WAMIATINNABUIAILLATES UV-Visible Spectrophotometer (OligoScan)

MNAMANSTUNMIATINTIUIU 597 AU WU INABUTNNLLINNFA 3 FUALILSN AD

YUAUN 1 uAATEY (Ca) (X = 460.0, SD 88.8)
YUALTN 2 Woawesa (P) (X = 156.0, SD 25.7)
YUAUN 3 FaNEd (Zn) (X =128.2, SD 19.5)

M9 2.6 sEAUALNABUTAIMIEA AgITa ANRGY tazALDeUUUNINTTIY

- ) o , D4 audleaum
BRI ﬂWﬂq@‘l ﬂTgQQ’ﬂ AUNa8
AAIZTH
LABLHYN (Ca) 142.2 728.7 460.0 88.8
uuntiFen (Mg) 15.8 60.9 31.6 6.9
Woanesa (P) 95.6 248.7 156.0 25.7
Fanou (Si) 8.4 27.9 12.0 2.0
Tasiaei (Na) 40.2 88.6 62.0 8.0
Tnunaigon (K) 75 48.6 19.5 8.1
N9ILAY (Cu) 6.5 36.7 15.8 5.3
d9N2 T (Zn) 76.7 196.4 1282 19.5
iMan (Fe) 2.4 17.4 8.9 24
UM (Mn) 0.19 0.63 0.39 0.07
Tasiiley (Cr) 0.27 1.36 0.83 0.14
NUASY (V) 0.006 0.032 0.023 0.003
Tuseu (B) 1.36 433 2.09 0.34
TAvead (Co) 0.018 0.048 0.030 0.004
Tuauaty (Mo) 0.03 0.05 0.038 0.000
loTodu (1) 0.07 0.89 0.37 0.10
arflew (Li) 0.040 0.208 0.069 0.019
woiiie (Ge) 0.014 0.042 0.021 0.004
FaIew (Se) 0.62 2.28 1.69 0.22

MUY (S) 46.2 51.8 50.0 1.3
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Augls1l AMIRITY
mamﬁ' Normal Normal+ Normal Normal+
(X -SD) (X +SD) (X -SD) (X +SD)
UAQLEEN (Ca) 279.0 598.0 371.2 548.8
uuntiFen (Mg) 30.5 75.7 24.7 38.5
oavloia (P) 144.0 199.0 130.3 181.7
FANOU (Si) 15.0 31.0 10.0 14.0
Tasiae (Na) 21.0 89.0 54.0 70.0
Twunenae (K) 9.0 39.0 11.4 27.6
NoLLAN (Cu) 11.0 28.0 10.5 21.1
dIN2A (Zn) 125.0 155.0 108.7 147.7
IMan (Fe) 5.0 15.0 6.5 11.3
UMUA (Mn) 0.31 0.75 0.32 0.46
Tasiiley (Cr) 0.82 1.25 0.69 0.97
MUATY (V) 0.009 0.083 0.020 0.026
Tusou (B) 0.84 2.87 1.75 2.43
Tavead (Co) 0.025 0.045 0.026 0.034
Tuauany (Mo) 0.035 0.085 0.038 0.038
loTodu (1) 0.32 0.59 0.27 0.47
Ao (Li) 0.052 0.120 0.050 0.088
oI Nuley (Ge) 0.003 0.028 0.017 0.025
ALY (Se) 0.95 1.77 1.47 1.91

MuLaU (S) 48.1 52.0 48.7 51.3
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2.7.4 Wam3IngIn laneniinalenTee UV-Visible Spectrophotometer (OligoScan)

' v Ao Y Y Y o ° ° 9 '
ﬂﬂamwuﬂmﬂ"lmmmmwmimnmmu 597 AU mmmmuuﬂmay‘am

o A oA D) Yo A
ﬂ']?qfﬂ AGIFA AURQY LUAZAUVIAUVUNINTIU Gllﬂﬂsllﬂuuallﬂﬂ\iu

a q

M3 2.8 szAUA lanemiinAiga A1gaga AR tazAlsuUUIATFIY

" A

Tavignin ﬁw‘hqﬂ Agaga Aunas PRI
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HINYLNe. FAAS = Flame Atomic Absorption Spectrometry; GFAAS = Graphite Furnace Atomic Absorption Spectrometry; HGAAS = Hydride

Generation Atomic Absorption Spectrometry; ICP-MS = Inductively Coupled Plasma Mass Spectrometry; ICP-AES = Inductively Coupled Plasma Atomic

Emission Spectrometry; XRF = X-ray Fluorescence; ASV = Anodic Stripping Voltammetry
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