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The protein bonding effect of gold
nanoparticles in milk

Implication for possible risk of nanoparticle

exposure

OBJECTIVE In medicine, there is limited knowledge on the toxicity of nano-
particles particularly concerning the effect of nanoparticles in milk. Here,
the authors reported the effect of gold nanoparticles in milk specimens.
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METHOD This study was performed as an experimental study. A mixture of
gold nanoparticle solution and milk sample was prepared and analyzed.

RESULTS According to this study, after mixing the milk sample with gold
nanoparticle solution, fine aggregated particles were observed. CONCLU-
SIONS It was demonstrated that gold nanoparticles can cause bonding of
the protein in the milk. This could lead to further toxicity in infants ingesting

contaminated milk.

Nanotechnology is now widely used biotechnology.
Nanoparticles differ from the same materials at a larger
scale in their chemical and physical properties.’ The rapidly
developing field of nanotechnology is likely to become yet
another exposure source, through inhalation, ingestion,
skin uptake and injection of engineered nanomaterials.?
In medicine, there is limited knowledge on the toxicity of
nanoparticles. Recently, Wiwanitkit et al reported that the
gold nanoparticles can be detected intracellularly into red
blood cells and can be a cause of future toxicity.’ Since
foreign micrometer-sized particle can be detected in the
milk, the nanoparticles can be expected to pass from the
blood stream into the milk. Here, the authors report the
effect of gold nanoparticles (AuUNP) on milk specimens.

MATERIAL AND METHOD

Milk samples were collected for this study and transferred
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according to the standard procedure of the medical laboratory.
Following the classical Turkevich citrate reduction method,” 9
nanometer-sized AuNPs were established and AuUNP concentration
was prepared at 44 ppm. The AuNPs can be stored in the dark under
4 °C for over a month. Firstly, the mixture between equal amounts
(500 microliter) of gold nanoparticle solution and milk sample
was prepared. After being left for 15 minutes, the morphological
changes of the milk were studied by clinical microscopy technique
under the high power field. All of the laboratory analysis was
performed in a reference I1SO 15189 accredited laboratory of
the Department of Laboratory Medicine, Faculty of Medicine,
Chulalongkorn University.

RESULTS

It was revealed that after mixing the milk sample with
gold nanoparticle solution, fine aggregated particles can
be observed (fig. 1).
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A. Milk B. Goldnano solution

Figure 1. Appearance of milk sample with gold nanoparticle solution.

DISCUSSION

Colloidal nanometer-sized gold suspension appears to
be red in color, whereas aggregation of AuNP, from any
precipitating factors, changes the color into purple-grey; the
aggregation shifts surface plasmon band.>* This naked eye
detection can be demonstrated in vitro. In liquids with high
protein such as urine samples with proteinuria,” prevention
of aggregation by protein bonding is proposed.
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C. Mixture

Gold can be seen in breast milk in exposed cases. A level
of 2.1 pg/L in breast milk was reported to be attributed to
gold dental fillings.? Here, it was demonstrated that the gold
nanoparticle can cause the bonding of the protein in milk.
The mechanism of entry needs to be further studied. The
possible mechanisms might be direct bonding between
the nanoparticle and the protein as that of the urine
sample with proteinuria.” This knowledge can be useful
for future applications.
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TKOMOX Yndpxouv MePIOPICUEVA OTOIXEIA YUpw amd Tnv mOavr Toikn emidpacn Twv vavouopiwv. Ot yYVWOoELG Yia

N Spdon Twv vavopopiwv oTo YAAa gival TTOAD IEPIOPIOUEVEG. MeplypdpeTal n Spdon Twv Vavouopiwyv Xpuool e

Seiypa yaAaktoc. YAIKO-MEOOAOX MpoKelTal YIA TIEIPAUATIKI LEAETN UE AVAALON HEIYUATOG SIAAUPATOC VAVOLIOPIWwV
XPLooU Kal ydAaktos. AMOTEAEZMATA lNapatnprinkav Aentd ouvykpippata. ZYMMAEPAZMATA Ta vavopuopla Xpuoou
pmopei va mpokaAéoouv SECHELON TNG TPWTEIVNG O0TO YAAQ, N omtoia evdéxeTal va odnyrioel o To&IkéTNTA ota maidid

TTOU AAPAVOUV YANO LOAUGCHIEVO UE TETOLA VAVOUOPLA.
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