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AGILENT TECHNOLOGIES TECHNICAL SOLUTIONS
AS AN EFFECTIVE TOOL FOR DETERMINATION AND MONITORING
OF FOODSTUFF PARAMETERS

A brief overview of some product lines manufactured by Agilent Technologies (California, USA) and possible areas of
their application are given. The equipment is designed to meet the individual needs and peculiarities of different industries.
The Agilent Technologies solutions are widely used in the field of agriculture and food production.
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While discussing the crucial tasks of food anal-
ysis, first of all, it is necessary to pay attention
towards the basic objective which is the consum-
er protection. This requires not only professional
knowledge of such disciplines as food processing
technology, toxicology, physiology of digestion,
and microbiology, but also of current legislative
requirements and standards.

The development of different analytical meth-
ods was caused by several main factors: on the
one hand, a variety of types and forms of analytes
required the creation of versatile techniques and,
on the other hand, the discoveries in medicine
and toxicology stimulated the development of
techniques allowing the users to carry out express
analysis and to monitor the quality of large flow
of material to be analyzed. The development of
multistep physicochemical methods became rel-
evant after the introduction of requirements for
the content of toxic elements in foods. As a result,
today, every analyst has at hand a sufficiently
large arsenal of techniques, such as gas chroma-
tography, high performance liquid chromatogra-
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phy, atomic absorption spectroscopy or electro-
phoresis, which involve the use of properly se-
lected detectors (such as MSD, electrochemical
or some specialized spectral detectors).

A mandatory indicator of food quality control is
content of heavy metals and toxic elements which
adversely impact the human health, such as highly
toxic lead, mercury, cadmium, and arsenic, which
can accumulate in the human organism causing
long-term adverse effects of mutagenic or carcino-
genic (in case of arsenic and lead) character.

The monitoring of chemical and biological
safety of imported and exported food is a quite
difficult and complex task needing a responsible
care. Previously, the analysis of metal content in
foodstuff required the use of many various devic-
es to cover the full range of necessary concentra-
tions of elements and types of products to be ana-
lyzed. This approach was very inefficient in terms
of time and costs of equipment and reagents. The
ICP-MS 7700x mass spectrometer with induc-
tively coupled plasma manufactured by Agilent
Technologies is a handy tool for the identification
and analysis of content of both the trace and the
tangible metal concentrations using the method
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of single collisions. This method is simple and al-
lows the users to analyze a sufficiently large num-
ber of samples per unit of time and to identify a
large list of indicators.

The main advantage of these spectrometers as
compared with the atomic-absorption spectrom-
eters with electro-thermal atomization is their
versatility. All the elements of interest in the ana-
lyzed product are identified «simultaneously»,
without any additional equipment such as, for ex-
ample, hydride console.

The ICP-MS Agilent 7700x mass spectrome-
ter is designed for flow analysis and work with
samples containing complex and fairly concen-
trated matrixes. The basic configuration of device
includes the HMI (High Matrix Introduction)
aerosol dilution system and the octopole reaction
system of third generation (ORS3). The high-
temperature plasma mode, inert interface and
nine orders of dynamic range provide the perfect
combination of reliability, sensitivity, and unique
analytical capabilities (Fig. 1).

The 7700x devices are designed to fit maxi-
mum performance of laboratory flow analysis.
They are adaptable, sufficient for more complex
research analytical tasks, and surpass the com-
peting devices: the standard 7700x package con-
tains, among others, a spray chamber with tem-
perature control, independent controls of micro-
fluidizer and auxiliary gas supply, an ion focusing
system with high transmittance, and a quadruple
with electrodes having a strict hyperbolic sec-
tion. To further adapt the 7700x devices to more
complex analytical tasks the auxiliary equipment
(e.g., chromatograph interface blocks, organic
solvent analysis blocks, etc.) has been proposed.

The analysis of pesticide content in foodstuffs is
important for ensuring their safety. Currently, such
research is conducted for tracking the pesticide
distribution and verifying the suitability of agri-
cultural raw materials. Insofar as pesticides are in-
troduced during the entire period of plant growth
in order to control their content it is necessary to
carry out the screening measurement which re-
quires a device suitable for flow analysis.
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Fig. 1. Agilent 7700 mass spectrometer with inductively coup-
led plasma

Fig. 2. Agilent GC-MSD three-quadruple, series 7000V

The three-quadruple detectors GC-MSD, se-
ries 7000V, provide a superior sensitivity and selec-
tivity of on-stream analysis. Moreover, they allow
the researchers to achieve lower levels of detection
and high speed performance of GC-MS-MS quanti-
tative determination mode even under the strictest
conditions of analysis of very contaminated sam-
ples. Sophisticated, easy to use, and innovative de-
sign of GC three-quadruple mass spectrometer pro-
vides a high performance in daily work. It is the best
choice for laboratories striving after maximum sen-
sitivity and maximum performance (Fig. 2).

Regardless of the purpose of analysis (to deter-
mine the origin of products, to control quality or
safety of products) the task is very complex and
multifaceted. Some elements could be contained
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Fig. 3. Agilent 4100 MP-AES atomic emission spectrometer
with microwave plasma

Fig. 4. Agilent Cary 630 FTIR spectrometer

only as traces, while others are permissible in
higher concentrations.

Atomic spectroscopy is a proven tool for analy-
sis of metal content in food. The preferred method
is chosen on the basis of requirements for the list
of elements, their concentrations, the amount and
type of sample. A variety of methods allows the
researchers to consider options for technical so-
lutions with different amounts of consumables,
gases, as well as the cost of maintenance and re-
pair. One of the latest achievements in atomic
emission spectral analysis is the use of microwave
plasma for ionization of atoms in the sample.

The Agilent 4100 MP-AES atomic emission
spectrometer is a safe, economical, and sensitive

tool (detection limit is less than 1 bln!). It out-
performs the flame atomic absorption spectrom-
eters (AAS) and does not consume combustible
gases. This is a true revolution in spectrometric
techniques: the working environment of device is
air (Fig. 3). The Agilent 4100 MP AES is a com-
pact desktop atomic emission spectrometer with
microwave-saturated plasma based on strong
magnetic nitrogen plasma. The spectrometer is
designed for elemental analysis using a solid-state
CCD detector. It is designed for a large sample
flow and has a rapid sequential element identifi-
cation mode. Due to it the foodstuffs will always
be safe and their quality will be excellent.

The device is ideal for the laboratories for
which speed is a crucial factor, as well as for the
small and medium-sized laboratories dealing with
on-stream analysis («screening») which deter-
mines the content of nutrients, microelements,
and trace amounts of toxic elements.

Authenticity is an integral part of the quality of
foodstuffs (including milk and its derivatives). It
is defined by a set of physical, chemical, and bio-
logical indicators whose absolute quantitative val-
ues and fluctuation limits are conditioned by the
properties of raw materials and permissible treat-
ment during the manufacture of finished food-
stuffs. Faked food products are the foodstuffs and
raw foods intentionally modified and (or) having
hidden properties and quality the information on
which is incomplete or misleading. Food identifi-
cation is verification of compliance of foodstuffs
with their declared name (type, class, category,
grade, geographical origin) by studying their iden-
tity with authentic samples and/or descriptions
published in the relevant documents and with in-
formation contained in the accompanying docu-
ments and consumer labels. This study is based on
the use of analytical and organoleptic methods.

The Cary 630 FTIR spectrometer is a multi-
functional instrument designed for a variety of
analytical tasks. The spectrometer is used for car-
rying out the measurements in the near and the
middle infrared region and is a tool for identifica-
tion and quality control.
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Small size, superior performance, flexibility,
simplicity, and ease of operation make these de-
vices suitable for the systematic exploitation in
accordance with raised requirements for sustain-
ability. The multiple attachments for samples
make the devices easy to use and ensure a high
quality of any analytical data. For example, the
innovative design of attachments with an option
of optical path choice (DialPath) provides the
sensitivity comparable with that of optical cells.
These specialized attachments ensure the best
performance for the sample measurement (Fig. 4).

The intelligible interface helps to ensure reli-
able results due to minimization of the human
factor. The Agilent Cary 630 consists of spectrom-
eter block and attachment for samples. The inter-
face is configured for automatic recognition of
attachments and automatic self-diagnostics that
ensures consistent and correct measurement of
samples. The Agilent Cary 630 spectrometer has a
sufficient sensitivity to quickly obtain the quali-
tative and quantitative results.

The state-of-the-art analytical equipment of-
fered by Agilent Technologies applies to the entire
chain of production, including input control, de-
velopment of new products, quality control, and
packaging. The company keeps abreast with the
latest trends and challenges in the industry and is
developing the systems and devices which meet all
the existing advanced methods and requirements.
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K.B. Pyacuypra, A.A. lyorcax

TEXHIYHI PINTEHHA
KOMITAHIT AGILENT TECHNOLOGIES
AK EOEKTUBHUM IHCTPYMEHT
BU3HAYEHHA TA MOHITOPUHIY
I[TAPAMETPIB XAPHOBUX ITPOAYKTIB

[TpoBeneHo KOPOTKUH OTJISA MESTKUX MOJieJiell TTpUIaliB
kommanii Agilent Technologies i MoskBIX 06TacTei ix 3a-
ctocyBanHs. [Ipusnaay BUrorossieti 3 ypaxyBaHHAM iHANBI-
JyaJbHUX 1OTPed Ta 0COOJMBOCTEN PI3HUX rajy3eil 1po-
MucI0BoCTi. /laHe 06JIaiHAHHS IOCUTH HIMPOKO 3aCTOCOBY-
€THCSI ITPU BUPIIIEHH] 3aBJIaHb CIJIbCHKOTO TOCIIONAPCTBA Ta
BUPOOHUIITBA XaPUOBHX TPOYKTIB.

Kuawuoei croea: Agilent Technologies, ananituute 06-
JIaJIHaHHS, XapuoBi IIPOLYKTHU, CIIEKTPOCKOIIis.

K.B. Pyacuykas, A.A. lyxnax

TEXHUYECKUE PEHIEHIA
KOMITIAHNUM AGILENT TECHNOLOGIES
KAK 9OOEKTUBHBIVI THCTPYMEHT
OIIPEAEJIEHVA 1 MOHUTOPUHTIA
ITAPAMETPOB IIUIIEBBIX ITPOAYKTOB

Crnenan Kpatkuil 0630p HEKOTOPBIX Mojiesieil Tpubopos
kommanun Agilent Technologies 1 BoaMoskHbIX 06J1acTei nx
npuMeHeHust. [IpHOOPBI H3TOTOBJIEHDI ¢ YYETOM MHMBU/LY-
aJIbHBIX TTOTPEOHOCTEN M 0COOEHHOCTEH PasIMUHBIX OTPAC-
Jieii TpOMBITIIEHHOCTH. [JaHHOE 060PYIOBaHIE TOCTATOYHO
IIMPOKO MPUMEHSIETCST TIPU PENIEHUN 33124 CETBCKOTO XO-
3sIHCTBA ¥ IPOM3BO/ICTBA TTPOAYKTOB MUTAHHSL.

Kuawuesvie cnosa: Agilent Technologies, ananutuuec-
Koe 060PYI0BAHNE, TUINEBbIE TTPOYKTHI, CTIEKTPOCKOTIUSL.
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