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1. Polymerase Chain Reaction (PCR)

2. Certified Reference Material (CRM)

3. Cetyltrimethylammonium Bromide (CTAB)
4. NanoDrop

5. Genetically Modified Organism (GMO)

6. Biolistic

7. Agrobacterium-mediated transformation

8. Celeres

9. National Biosafety Technical Commission (CTNBio)
10. Particle Bombardment or Biolistic

11. Agrobacterium tumefaciens

12. Agrobacterium rhizogenes

13. Selectable Marker Genes

14. Hygromycin

15. Promoter

16. Terminator

17. Cauliflower Mosaic Virus 35S Promoter, CaMV 35S
18. Nopaline Synthase (NOS)

19. Figwort Mosaic Virus Promoter, FMV 34S

20. Tris

21. Disodium Ethylenediaminetetraacetic Acid (Na.EDTA)
22. National Center for Biotechnology Information (NCBI)
23. European Molecular Biology Laboratory (EMBL)
24. Endogenous Reference Gene

25. Nopaline Synthase Terminator (NOS)

26. Thermal Cycler

27. Master Mix 2X

28. Gel Documentation System

29. PCR Product
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1. Melt Flow Index (MFI) 21. ASTM International
2. Melt Flow Rate (MFR) 22. Neural Network Regression
3. Additive Manufacturing (AM) 23. Root Mean Square Error (RMSE)
4. Three-Dimensional Printing (3D Printing) 24. Mean Absolute Percentage Error (MAPE)
5. Machine Learning (ML) 25. Industrial Internet of Things (lioT)
6. Load Cell 26. Predictive Analytics
7. Circular Economy 27. Real-time Data
8. Weight-Average Molecular Weight (Mw) 28. Kernel Extreme Learning Machine (KELM)
9. Viscosity 29. Random Vector Functional Link (RVFL)
10. Batch Production 30. Pelican Optimization Algorithm (POA)
11. Material Extrusion Additive Manufacturing (MEX) 31. Shapley values
12. Fused Deposition Modeling (FDM) 32. Ball Screw
13. Polylactic Acid (PLA) 33. Closed-loop Control
14. Slicer 34. Flow Rate Ratio (FRR)
15. Rheological Characterization 35. Distributed Recycling and Additive Manufactur-

16. Rotational Rheometer
17. Elastic Modulus
18. Flexural Strength

ing (DRAM)
36. Open-source
37. Polyethylene Terephthalate Glycol (PETG)
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19. Virtual Sensor
20. IEEE Access

38. High-Density Polyethylene (HDPE)
39. Polyethylene Terephthalate (PET)
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1. Albertus Magnus

2. Arenite (As III)

3. Arsenate (As V)

4. Monomethylarsonic acid (MMA)

5. Dimethyarsinic acid (DMA)

6. Concentrated Nitric Acid (HNOs)

7. Hydrogen Peroxide (H20:)

8. Dry Ashing

9. Solid Phase Microextraction (SPME)
10. Dispersive Liquid-Liquid Microextraction (DLLME)
11. Liquid-Liquid Extraction (LLE)

12. High-performance liquid chromatography
coupled to inductively coupled plasma-mass
spectrometry (HPLC-ICP-MS)

13.High-performance liquid chromatography (HPLC)

14. Inductively coupled plasma-mass spectrometer
(ICP-MS)

15. Hydride-generation atomic fluorescence spectrom-
etry (HG-AFS)

16. Atomic Absorption Spectrometry (AAS)
17. Hydride Generation (HG)

18. Graphite furnace atomic absorption spectrometry
(GF-AAS)

19. Kara

20. Arsenobetaine (AsB)

21. Arsenocholine (AsC)

22. Limit of Detection (LOD)

23. Limit of Quantification (LOQ)

24. Standard Addition Method

25. Spiked Samples

26. Relative Standard Deviation (RSD%)
27. Huang

28. Thiourea

29. Certified Reference Materials (CRMs)

30. Liquid Chromatography—Hydride Generation
Atomic Fluorescence Spectrometry (LC-HG-AFS)

31. Liquid Chromatography—Inductively Coupled
Plasma Mass Spectrometry (LC-ICP-MS)

32. Takanori
33. Liquid chromatography (LC)

4 v

34. International Union of Pure and Applied Chemistry
(IUPAC)

35. International Organization for Standardization (ISO)
36. Association of Official Analytical Chemists (AOAC)
37. Repeatability Relative Standard Deviation (RSDr)

38. Reproducibility Relative Standard Deviation
(RSDR)

39. Borges

40. High-performance liquid chromatography- hydride
generation- atomic fluorescence spectrometry (HPLC-
HG-AFS)

41. Wei Tian

42. L-Cysteine

43. Square Wave Voltammetry (SWV)
44. Screen-Printed Electrodes (SPEs)
45. Total arsenic (T-As)

46. Inorganic arsenic (I-As)

47. Electrothermal atomic absorption spectrometry
(ETAAS)

48. Liquid chromatography-atomic fluorescence spec-
trometry (LC-AFS)

49, Zavala
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1. Microplastics (MPs)

2. Nanoplastics (NPs)

3. Macroplastics

4. U.S. Food and Drug Administration (FDA)
5. Engineered Nanoparticles (ENPs)

6. Primary Microplastics

7. Secondary Microplastics

8. Polymerization

9. Homopolymer

10. Copolymer

11. Polypropylene (PP)

12. Polyethylene (PE)

13. Polyethylene Terephthalate (PET)

14. Polystyrene (PS)

15. Polyvinyl Chloride (PVC)

16. Polycarbonate (PC)

17. Epoxy Resin

18. Acrylonitrile Butadiene Styrene (ABS)
19. Polyamides (PA)

20. Polyvinylidene Chloride (PVDC)

21. Saran

22. Polymethyl Methacrylate (PMMA)
23. Polyarylsulfone (PSU)

24. Polyacrylonitrile (PAN)

25. Polyvinyl Alcohol (PVA)

26. Polytetrafluoroethylene (PTFE)

27. Persistent Organic Pollutants (POPs)
28. Morphology

29. Food Contact Materials (FCMs)

30. Scanning Electron Microscopy (SEM)
31. Fourier Transform Infrared Spectroscopy (FTIR)

32. Scanning Electron Microscopy—Energy-Dispersive
X-ray Spectroscopy (SEM-EDS)

33. Registration, Evaluation, Authorisation and Restric-
tion of Chemicals (REACH)

34. European Food Safety Authority (EFSA)

4 Sy s

35. Attenuated Total Reflection Fourier Transform Infra-
red Spectroscopy (ATR-FTIR)

36. Fourier Transform Raman Spectroscopy (FT-Raman)

37. Inductively Coupled Plasma Optical Emission Spec-
troscopy (ICP-OES)

38. Atomic Absorption Spectroscopy (AAS)
39. Gas Chromatography (GC)
40. Gas Chromatography—Mass Spectrometry (GC-MS)

41. High Performance Liquid Chromatography—Mass
Spectrometry (HPLC-MS)

42. Pyrolysis Gas Chromatography—Mass Spectrometry
(Py-GC-MS)
43. Atomic Force Microscopy (AFM)

44. Scanning Electron Microscopy with Energy Disper-
sive X-ray Spectroscopy (SEM-EDX)
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. Engendered Nanoparticles (ENPs)

. Inductively Coupled Plasma — Mass Spectrometry (ICP-MS)

. Single particle Inductively Coupled Plasma Mass Spectrometry (SP-ICP-MS)
. dispersion

. Differential Centrifugal Sedimentation (DCS)

. Multi-Angle Dynamic Light Scattering (MDLS)

. Small-Angle X-ray Scattering (SAXS)

. UV-Vis Spectroscopy
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. Particle Tracking Analysis (PTA)

10. Resistive Pulse Sensing (RPS)

11. Condensation Particle Counter (CPC)

12. Differential Mobility Analysis System (DMAS)
13. Conventional ICP-MS

14. Degueldre

15. Element-specific

16. Single dispersion

17. Stober silica

18. instrumental artefacts

19. biomarkers

20. Single Cell ICP-MS (SC-ICP-MS)

21. Time-of-Flight Inductively Coupled Plasma Mass Spectrometry (TOF-ICP-MS)

&=

[1] A. P. Gondikas, K. Fvd, R. B. Reed, S. Wagner, J. F. Ranville, T. Hofmann., Environ Sci Technol. 48 (2014), 5415-22.
[2] H. Rauscher, A. Mech, N. Gibson., LU, Publications Office, 2019.

[3] S. Guha, L. F. Pease, K. A. Brorson., Journal of Virological Methods, 178 (2011), 201-208.

[4] A. Mech, H. Rauscher, K. Rasmussen., Publications Office of the European Union, 2020

[5] F. Laborda, J. Jiménez-Lamana, E. Bolea, J. R. Castillo., J. Anal. At. Spectrom., 29 (2014), 20-28.

[6] C. Degueldre, P. Y. Favarger., Colloids and Surfaces A: Physicochemical and Engineering Aspects, 217 (2003), 137-142.
[7] F. Laborda, E. Bolea, J. Jiménez-Lamana., Analytical Chemistry, 86 (2014) 5, 2270—2278.

[8] H. E. Pace, N. J. Rogers, C. Jarolimek, V. K. Coleman, C. P. Higgins, J. F. Ranville., Anal. Chem. 83 (2011), 9361-9369.
[9] S. Cuello-Nudez, 1. Abad-Alvaro, D. Bartczak., J. Anal. At. Spectrom., 35 (2020), 1832—1839.

[10] K. E. Murphy, J. Liu, A. R. Montoro Bustos., In: NIST SP 1200-21, National Institute of Standards and Technology,
Jan. 2016.

[11] E. Bolea-Fernandez, A. Rua-Ibarz, M. Velimirovic, K. Tirez, F. Vanhaecke., J. Anal. At. Spectrom., 35 (2020), 455—460.




OE by oplosdd w 1E-D YLl u ¥ ojlowh w EBIHUS Jw

&=y
[12] J. Liu, K. E. Murphy, R. I. MacCuspie, M. R. Wincheste., Anal Chem., 86 (2014), 3405-14.

[13] T. Nomizu, H. Hayashi, N. Hoshino, T. Tanaka, H. Kawaguchi, K. Kitagawa, J Anal At Spectrom., 17 (2002) .592-5.
[14] J. Tuoriniemi, G. Cornelis, M. Hassellov., Anal Chem., 84(2012). 3965-72.

[15] D. M. Mitrano, E. K. Lesher, A. Bednar, J. Monserud, C. P. Higgins, J. F. Ranville,. Environ Toxicol Chem., 31 (2012).
115-21.

[16] C. Szakal, S. M. Roberts, P. Westerhoff, A. Bartholomaeus, N. Buck, I. Illuminato., ACS Nano., 8 (2014). 3128-35.
[17] T. M. Benn, P. Westerhoff., Environ Sci Technol., 42 (2008). 4133-239.

[18] J. Farkas, H. Peter, P. Christian, J. A. Gallego Urrea, M. Hassellov, J. Tuoriniemi, Environ Int., 37 (2011). 1057-62.
[19] T.P. Linsinger, R. Peters, S. Weigel., Anal Bioanal Chem., 406 (2014). 3835-43.

[20] K. Ramos, M. M. Gémez-Gomez, C. Camara, L. Ramos., Talanta., 151 (2016). 83-90.

[21] G. Cornelis, M. Hassellov., ] Anal At Spectrom., 29 (2014). 134-44.

[22] D. Anténio, C. Cascio, Z. Jaksi¢, D. Jurasin, D. Lyons, A. Nogueira., Marine Environ Res; 2015.

[23] D. Mitrano, J. Ranville, A. Bednar, K. Kazor, A. Hering, C. Higgins., Environ Sci: Nano., 1 (2014). 248-59.

[24] L. Furtado, M. Hoque, D. Mitrano, J. Ranville, B. Cheever, P. Frost., Environ Chem; 2014.

[25] J. G. Coleman, A. J. Kennedy, A. J. Bednar, J. F. Ranville, J. G. Laird, A. R. Harmon., Environ Toxicol Chem., 32
(2013). 2069-717.

[26] R.J. Peters, Z. H. Rivera, G. van Bemmel, H. J. Marvin, S. Weigel, H. Bouwmeester., Anal Bioanal Chem., 406 (2014)
16. 3875-85.

[27] L. D. Scanlan, R. B. Reed, A. V. Loguinov, P. Antczak, A. Tagmount, S. Aloni,. ACS Nano., 7 (2013). 10681-94.
[28] M. Roman, C. Rigo, H. Castillo-Michel, I. Munivrana, V. Vindigni, I. Miceti¢,. Anal Bioanal Chem., 25 (2015). 1-16.
[29] S. Hu, R. Liu, S. Zhang, Z. Huang, Z. Xing, X. Zhang,. J Am Soc Mass Spectrom., 20 (2009).1096—-103.

[30] S. Zhang, G. Han, Z. Xing, S. Zhang, X. Zhang,. Anal Chem., 86 (2014) , 3541-7.

[31] S. D. Tanner, V.I. Baranov, D. R. Bandura, “Reaction cells and collision cells for ICP-MS: a tutorial review”, Spectro-
chim Acta, Part B., 57 (2002). 1361-452.

[32] D. Mitrano, J. F. Ranville, C. Stephan, “Quantitative Evaluation of Nanoparticle Dissolution Kinetics using Single
Particle ICP-MS: A Case Study with Silver Nanoparticles”, PerkinElmer, 2014.

[33] K. Neubauer, C. Stephan, “Determination of Gold and Silver Nanoparticles in Blood using Single Particle ICP-MS”,
PerkinElmer, 2014.

Ey
N
s
>
3
2
%
3
k.
3
_:_;'0‘

www.lJLK.ir

o
3




www.lJLK.ir

(0]
()]

Iranian Journal of
No.54 ® Summer 2026 ® Issue 2 ® Volume 14 LCUTTELET TG T [ [T

Shabnam Najafi AsliPashaki'*

Mohammad Barkhi?
*Najafi.greir@gmail.com

1. Technical manager at GRCIR, Alborz,
Iran

2.Acting Deputy of Labs at GRCIR,
Alborz, Iran

Traciy g;na n
dCINg4N

(“. I VIS

/

Abstract

The rapid expansion of nanotechnology has led to an increasing release of engineered
nanoparticles (ENPs) into environmental and biological systems. Accurate detection and
characterization of these nanoparticles are essential for understanding their environmental fate,
transport mechanisms, bioavailability, and potential toxicological effects. Inductively Coupled
Plasma Mass Spectrometry (ICP MS) has become one of the most powerful analytical techniques
for nanoparticle detection due to its exceptional sensitivity, multi element capability, and wide
dynamic range. Two major ICP MS based analytical strategies have emerged for nanoparticle
studies: single particle ICP MS (sp ICP MS), which enables direct characterization of individual
nanoparticles in suspensions, and ICP MS which allows trace elemental analysis in complex
environmental matrices such as soil, sediment, and plant tissues.

This review discusses the principles, methodological developments, analytical performance,
and applications of sp-ICP-MS approaches. Particular emphasis is placed on its complementary
roles in nanoparticle characterization and monitoring of different matrices. The advantages and
limitations of each technique are critically evaluated, and future directions for improving ICP MS
based nanoparticle analysis are discussed. The integration of particle resolved techniques
with robust sample preparation strategies provides a comprehensive framework for accurate
nanoparticle analysis in environmental and biological samples. The advantages and limitations of
the technique are critically evaluated,

and future directions for improving Keywords
ICP-MS-based nanoparticle analysis sp ICP MS, engineered nanoparticles, nanoparticle number
are discussed concentration, elemental analysis, nanomaterial release.
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Abstract

Microplastics and nanoplastics are emerging environmental contaminants originating from the
degradation of macroplastics—high-molecular-weight organic polymers. Dispersed across
terrestrial, aquatic, and atmospheric compartments, they have become a significant global
concern due to their potential implications for human health, food security, and other organisms.
These pollutants exhibit considerable diversity in size, shape, color, and chemical composition,
deriving from various polymer types or manufacturing additives. Textile microfibers and personal
care products also constitute major sources of their release. Microplastics and nanoplastics may
be present in numerous plastic products and are primarily generated through degradation,
abrasion, or physical damage. Given the pervasive use of plastics in daily life, identifying their
sources and mitigating environmental release is of paramount importance. These particles can
also contaminate foodstuffs, largely through environmental pollution at sites of production,
cultivation, or farming. Human exposure may occur via air inhalation, food consumption, and
dermal contact with personal care products. Consequently, the migration of microplastics and
nanoplastics from food-contact materials and packaging into food represents a critical food-safety
concern, prompting the European Union and the U.S. Food and Drug Administration to establish
regulatory frameworks for their control and prevention. This review examines the prevention
strategies, international regulations,

www.lJLK.ir
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and analytical testing methods relat-

ed to microplastics and nanoplastics. Microplastics; Nanoplastics; Food safety; Food-contact

materials; Migration; Packaging.




Iranian Journal of
No.54 ® Summer 2026 ® Issue 2 ® Volume 14 LCUTTELET TG T [ [T

Majid Ameri'*
Seyed Ebrahim Farzad Kish'
Tohid Shamousi’

* Ameri.Majid@JouyaBehnood.com

1. Jouyabehnood Laboratory, Tehran, Iran

QP”l’l,'l ization| of Crude, {,
G°“°,'.‘E.&g',0il Neutralizationy, §
in]llaboratory/Scale e

]

Abstract

Crude vegetable oils contain significant amounts of impurities, including free fatty acids,
phosphatides, pigments, and gummy substances, which adversely affect oil quality and stability.
Neutralization is one of the most important steps in the oil refining process, playing a critical role
in removing these impurities and improving the quality of the final product. In this study, the
laboratory-scale neutralization of crude cottonseed oil was investigated to determine the
optimum process conditions. The effects of excess caustic soda, single-stage and two-stage
neutralization, reaction temperature, mixing time, caustic solution concentration, and the use of
sodium carbonate were evaluated based on final acidity, color, residual soap content, and refining
loss. The results showed that two-stage neutralization was more effective than the single-stage
process in reducing the red color intensity of the oil, although it resulted in a higher refining loss.
The optimum conditions consisted of using 135% excess caustic soda, with 25% of the excess
alkali added during the first stage, employing a 20° Baumé caustic solution in the first stage and a
28° Baumé caustic solution in the second stage, at temperatures of 75°C and 70°C, respectively,
with a mixing time of 1.5 minutes for each stage. Under these conditions, refined oil with a final
acidity of 0.3%, desirable color, and acceptable refining loss was obtained.
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Abstract

In recent decades, growing concerns have emerged regarding environmental pollution as
a consequence of human activities. Soil contamination with heavy metals is considered one of
the major environmental challenges worldwide. These metals enter the environment from both
natural sources and anthropogenic activities, particularly agricultural practices involving the use
of fertilizers and pesticides. Rice, especially white rice, is one of the most important food
commodities worldwide, particularly in Asian countries. The widespread consumption of rice
has further emphasized the importance of assessing its safety, particularly with regard to heavy
metal contamination. Therefore, continuous monitoring of metal contaminants in rice is essential
to protect consumer health.

The adverse effects of heavy metals on human health, the investigation of pathways through
which these contaminants enter food products, and the identification of strategies to prevent
their release have become important areas of concern. Owing to its cultivation under flooded
and anaerobic conditions, rice has a greater capacity for arsenic accumulation than other cereal
grains. Exposure to arsenic through the consumption of contaminated rice may result in adverse
health effects, including cancer, skin lesions, cardiovascular diseases, metabolic disorders,
neurological and developmental impairments, as well as liver and kidney damage.

This review examines the current status of arsenic contamination in rice, the factors affecting its
transfer and accumulation, methods for arsenic extraction and determination, and appropriate,
cost-effective strategies for reducing
arsenic contamination without adversely
affecting the desirable quality
characteristics of rice.
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Emerging Trends and
Novel Applications of
the Melt Flow Index

The Melt Flow Index (MFI) or Melt Flow Rate (MFR) has been one of the fundamental
rheological tests in the polymer field for decades, primarily for quality control. Recent technological
advances and changing industrial priorities have created new applications in recent years that
go far beyond its traditional use in verifying batch processes. This paper examines four emerging
areas where the melt flow index test has gained increasing importance: (1) the development of
feedstocks for additive manufacturing (3D printing), where the melt flow index guides filament
formulation and optimization of printing parameters; (2) machine learning-based predictive quality
assurance, which transforms the melt flow index from a lagging indicator into an instantaneous
process control parameter; (3) equipment innovation through load cell technology and automation,

= which increases precision and enables new testing protocols; (4) strengthening the circular
x economy through distributed recycling, which makes it possible to characterize polymer properties
:_i for sustainability initiatives on a community scale. These applications introduce the melt flow
3 index not merely as a passive quality metric,
g but as an active factor in shaping smart
manufacturing, sustainable material flows, Melt Flow Index (MFI), Additive Manufacturing
and decentralized innovation. (3D Printing), Predictive Quality Control, Machine

Learning, Circular Economy, Polymer Rheology.
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Detection of soybean transgenicity using
polymerase chain reaction method in the
central laboratory of the Research Institute of

Food Science and Technology

T M bstract

Transgenic crops offer benefits such as higher yields and pest resistance. However, they raise
concerns regarding environmental impact and food safety, as well as potential effects on ecosystems
and human health. Therefore, identifying and distinguishing genetically modified products is of
particular importance. In this study, a certified reference sample of transgenic soybean was used
to evaluate the efficiency of the polymerase chain reaction method in detecting transgenic food
products. In the first stage, after grinding the sample in the presence of liquid nitrogen, DNA was
extracted manually using cetyltrimethylammonium bromide buffer. Then, the purity and
concentration of DNA were determined using a Nanodrop device, and PCR was performed using
specific primers. The results of electrophoresis on agarose gel confirmed the presence of specific
sequences associated with transgenicity in the sample under study. Based on the results, the PCR
method has appropriate accuracy and efficiency for identifying transgenic products, which can be
used as a fast and reliable method in food quality control laboratories.

Keywords

transgenic, DNA extraction, polymerase chain
reaction, primer, CTAB buffer
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