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Taste Components (Search by Metabolome Analysis)
Metabolites in biological samples are widely involved in the 
flavor and aroma of food products. Accordingly, metabolome 
analysis methods, which provide a comprehensive analysis of 
metabolites, are being actively applied to research and 
development of food products, for such applications as 
analyzing taste components and determining the stability of the 
quality of fermented foods. The wide target quantitative 

metabolome analysis approach combines a triple quadrupole 
mass spectrometer (GC-MS/MS, LC-MS/MS), which provides 
excellent separation, quantitation, and stability, with a 
database for primary metabolite analysis. This approach is used 
in the field of food development as an efficient and effective 
method of searching for taste components.

Evaluation of Various Beer Beverages by Metabolome Analysis
Hydrophilic metabolites in five beer beverages were analyzed using GC-MS/MS and LC-MS/MS, and the database for primary metabolite analysis.
As a result of a multivariate analysis (principal component analysis) of the data, it was confirmed that the five samples showed specific clusters in 
the score plot, and based on the loading plot, sugar, amino acid and other characteristic components with a large contribution to the cluster forms 
were identified.

GC-MS(/MS)

・Hundreds of components can be analyzed simultaneously 
with a single measurement.

・Excellent robustness

LC-MS/MS

・Specific metabolites (up to 100 components) can be 
measured easily.

・High molecular weight, non-volatile metabolites can also 
be measured.

Database for Primary Metabolite Analysis

GC/MS Database—Smart Metabolites Database

Registered Compounds Derivatization Method Measurement Method Number of Compounds Registered

Organic acids, fatty acids,
amino acids, sugars, etc.

Fatty acids

Amino acids

TMS

Methylation

EZ:faast Scan 33

MRM 50

Scan 50

MRM 475

Scan 568

Example of a Food Metabolomics Application

Item Target Component Sample

Primary metabolites and dipeptides

Volatile components

Secondary metabolites

Primary metabolites

Primary metabolites

Primary metabolites, phytohormones

Volatile components, primary
metabolites

Taste Components

Odor

Functional Components

Effects of Components

Fermented and Brewed Products

Plant Breeding (Agricultural Crops)

Degradation of Components (Mislabeled
Food Products, Distribution, Storage Quality)

Deliciousness

Functionality

Quality and Productivity

Distribution and Storage

Liquors, beverages, fermented food
products, agricultural crops

Agricultural crops, fermented foods,
herbal medicines

Blood, urine, cells

Fermented food products

Agricultural crops

Agricultural crops, food products

LC/MS Database—LC/MS/MS Method Package Ver. 2

Registered Compounds

Amino acids, organic acids, bases, etc.

Metabolites, amino acids, nucleotides, etc. in the major metabolic pathways

Method

PFPP columns used

Ion pair reagent used

Number of Compounds Registered

97
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GC-MS(/MS)

LC-MS/MS

Terpene

Hydrocarbon

Esters

Ketones

Alcohol

Volatile Non-Volatile

GC-MS(/MS)

LC-MS/MS

Gas Chromatograph Mass Spectrometer

GCMS-TQ8050

Liquid Chromatograph Mass Spectrometer

LCMS-8060

MRM  Chromatogram

Score plot Loading plot
R2X[1] = 0.432      R2X[2] = 0.31
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Evaluation of Various Beer Beverages by Metabolome Analysis
Hydrophilic metabolites in five beer beverages were analyzed using GC-MS/MS and LC-MS/MS, and the database for primary metabolite analysis.
As a result of a multivariate analysis (principal component analysis) of the data, it was confirmed that the five samples showed specific clusters in 
the score plot, and based on the loading plot, sugar, amino acid and other characteristic components with a large contribution to the cluster forms 

Gas Chromatograph Mass Spectrometer
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High Sensitivity
This instrument can perform a high-sensitivity qualitative and 
quantitative analysis of highly volatile components including 
the fragrance components in food products.

High-Speed Performance
It is equipped with the functions needed for high-speed 
analysis, and can improve both throughout and productivity.

Excellent Versatility
With simple operations and no need for special pretreatment, a 
variety of samples from solids to liquids can be analyzed.

■ Features

Odors and Other Items
In addition to the five basic tastes sensed by the tongue 
(sweetness, saltiness, sourness, bitterness, and umami taste), as 
well as spiciness and astringency, odor is an import factor in the 
deliciousness of foods. Also, odor is a keen reflection of the 
freshness of food products.
In addition to the large number of types, odorous substances 
are sensed in completely different ways depending on the 

Using a headspace analysis system, volatile components were detected from 
different types of sake. As a result of a multivariate analysis of the volatile 
components detected, the respective sakes indicated clusters in a score plot, 
and the components specific to them could be narrowed down.

Headspace Analysis System

HS-20 + GCMS-QP2020/Nexis GC-2030

Analysis of Volatile Components in Sake (Japanese Rice Wine)

Optional Devices for Analysis of Odor Components Using GC-MS

Flavor and fragrance components in samples were scanned using GC/MS, and then subjected to a similarity search using the FFNSC 3 library, 
enabling them to be identified. Flavor and fragrance components can be identified with high accuracy by using this library, which contains 
information on 3,462 flavor and fragrance compounds.

Analysis of Flavor and Fragrance Components Using the FFNSC 3 Library

In the analysis of food product samples involved in off-flavor complaints, it was confirmed that four components are more often found in off-flavor 
products than in normal products. The four components detected were further analyzed using the off-flavor analysis database, and concentration and 
odor threshold values as well as odor characteristics were confirmed. From the results, 2,4,6-trichloroanisole was identified as an odor-causing substance.

Analysis of Food Product Samples Involved in Off-Flavor Complaints

concentration. Further, when multiple odorous substances are 
mixed together, even a slight change in their component ratios 
can lead to completely different odors, making objective 
evaluation difficult.
Gas chromatographs have been introduced in the fields of food 
development and quality control for their ability to objectively 
evaluate odors.

Headspace Analysis System

With this analysis system, a sample is placed in a vial, which is then 
sealed and heated for a set period. The volatile components that are 
expelled in the gas phase are taken into the instrument, loaded into a 
gas chromatograph or gas chromatograph mass spectrometer, and 
separately detected.

Major Components of Daiginjo-shu

3-methyl-1-butanol

2-phenylethabol

pentyl acetate

Characteristics

Key aroma of refined sake

Rose-like aroma

Banana-like aroma

FFNSC 3 Flavour & Fragrance Natural & Synthetic Compounds Library

FFNSC 3 Flavour & Fragrance Natural & Synthetic Compounds Library

The aromatic preparations used for flavor in food products and fragrance in 
cosmetics and toiletries are complicated mixes of natural and synthetic flavor 
and fragrance compounds.
The FFNSC 3 flavour & fragrance natural & synthetic compounds library contains 
mass spectra obtained from GC/MS analysis, as well as retention indices for three 
columns with different polarities, including wax columns, for 3,462 flavor and 
fragrance compounds.

Database for Off-Flavor Analysis

Database for Off-Flavor Analysis

If unforeseen circumstances occur during food product manufacture, storage, 
transport or other processes and an off-flavor issue occurs, it is necessary to 
specify the odor-causing substances in order to resolve the problem and prevent 
a recurrence. Shimadzu has teamed with Daiwa Can Company, which as a 
wealth of experience and know-how related to off-flavor analysis, to distill this 
into a database. It contains odor-causing substances identified in off-flavor 
issues in the past, as well as sensory information (odor characteristics and odor 
threshold values), so even analysts having no knowledge or experience of 
off-flavor analysis can start an analysis easily.

Eugenol <methyl->
Compound identification

Similarity Search Using the FFNSC 3 Library
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Four Components with Higher Concentrations in
Off-Flavor Goods than in Normal Goods

Estimated Concentration (pg/mg)
Odor Threshold Value (pg/mg) Odor Characteristics
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Database Supporting GC/MS Off-Flavor Analysis

Source: Shimadzu Application News No. M271.

Scale：Par, R2X[1]:0.9, R2X[2]:0.0719

Source: Shimadzu Technical Report C146-E293.

Optic-4 AOC-6000
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pentyl acetate

Primary odor
components

GC/MS analytical
conditions

Sensory information

In order to collect and concentrate odor components with a wide range of polarities and 
boiling points, appropriate sample preparation methods are necessary. Optional devices 
realize efficient and effective odor analysis.

Optic-4: Multimode Inlet for GC-MS
Achieves a wide range of modes for odor analysis including large quantity injection mode, 
inlet derivatization mode, thermal desorption mode, thermal extraction mode, thermal 
decomposition mode, and DMI (Difficult Matrix Introduction) mode.

AOC-6000: Multifunctional Autosampler
Accommodates three sample introduction methods: liquid injection, headspace injection, 
and solid-phase microextraction (SPME) injection, enabling the analysis of samples in 
various forms. 
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High Sensitivity
This instrument can perform a high-sensitivity qualitative and 
quantitative analysis of highly volatile components including 
the fragrance components in food products.

High-Speed Performance
It is equipped with the functions needed for high-speed 
analysis, and can improve both throughout and productivity.

Excellent Versatility
With simple operations and no need for special pretreatment, a 
variety of samples from solids to liquids can be analyzed.

■ Features

Odors and Other Items
In addition to the five basic tastes sensed by the tongue 
(sweetness, saltiness, sourness, bitterness, and umami taste), as 
well as spiciness and astringency, odor is an import factor in the 
deliciousness of foods. Also, odor is a keen reflection of the 
freshness of food products.
In addition to the large number of types, odorous substances 
are sensed in completely different ways depending on the 

Using a headspace analysis system, volatile components were detected from 
different types of sake. As a result of a multivariate analysis of the volatile 
components detected, the respective sakes indicated clusters in a score plot, 
and the components specific to them could be narrowed down.

Headspace Analysis System

HS-20 + GCMS-QP2020/Nexis GC-2030

Analysis of Volatile Components in Sake (Japanese Rice Wine)

Optional Devices for Analysis of Odor Components Using GC-MS

Flavor and fragrance components in samples were scanned using GC/MS, and then subjected to a similarity search using the FFNSC 3 library, 
enabling them to be identified. Flavor and fragrance components can be identified with high accuracy by using this library, which contains 
information on 3,462 flavor and fragrance compounds.

Analysis of Flavor and Fragrance Components Using the FFNSC 3 Library

In the analysis of food product samples involved in off-flavor complaints, it was confirmed that four components are more often found in off-flavor 
products than in normal products. The four components detected were further analyzed using the off-flavor analysis database, and concentration and 
odor threshold values as well as odor characteristics were confirmed. From the results, 2,4,6-trichloroanisole was identified as an odor-causing substance.

Analysis of Food Product Samples Involved in Off-Flavor Complaints

concentration. Further, when multiple odorous substances are 
mixed together, even a slight change in their component ratios 
can lead to completely different odors, making objective 
evaluation difficult.
Gas chromatographs have been introduced in the fields of food 
development and quality control for their ability to objectively 
evaluate odors.

Headspace Analysis System

With this analysis system, a sample is placed in a vial, which is then 
sealed and heated for a set period. The volatile components that are 
expelled in the gas phase are taken into the instrument, loaded into a 
gas chromatograph or gas chromatograph mass spectrometer, and 
separately detected.

Major Components of Daiginjo-shu

3-methyl-1-butanol

2-phenylethabol

pentyl acetate

Characteristics

Key aroma of refined sake

Rose-like aroma

Banana-like aroma

FFNSC 3 Flavour & Fragrance Natural & Synthetic Compounds Library

FFNSC 3 Flavour & Fragrance Natural & Synthetic Compounds Library

The aromatic preparations used for flavor in food products and fragrance in 
cosmetics and toiletries are complicated mixes of natural and synthetic flavor 
and fragrance compounds.
The FFNSC 3 flavour & fragrance natural & synthetic compounds library contains 
mass spectra obtained from GC/MS analysis, as well as retention indices for three 
columns with different polarities, including wax columns, for 3,462 flavor and 
fragrance compounds.

Database for Off-Flavor Analysis

Database for Off-Flavor Analysis

If unforeseen circumstances occur during food product manufacture, storage, 
transport or other processes and an off-flavor issue occurs, it is necessary to 
specify the odor-causing substances in order to resolve the problem and prevent 
a recurrence. Shimadzu has teamed with Daiwa Can Company, which as a 
wealth of experience and know-how related to off-flavor analysis, to distill this 
into a database. It contains odor-causing substances identified in off-flavor 
issues in the past, as well as sensory information (odor characteristics and odor 
threshold values), so even analysts having no knowledge or experience of 
off-flavor analysis can start an analysis easily.

Eugenol <methyl->
Compound identification

Similarity Search Using the FFNSC 3 Library
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Off-Flavor Goods than in Normal Goods
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Source: Shimadzu Application News No. M271.
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Source: Shimadzu Technical Report C146-E293.
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pentyl acetate

Primary odor
components

GC/MS analytical
conditions

Sensory information

In order to collect and concentrate odor components with a wide range of polarities and 
boiling points, appropriate sample preparation methods are necessary. Optional devices 
realize efficient and effective odor analysis.

Optic-4: Multimode Inlet for GC-MS
Achieves a wide range of modes for odor analysis including large quantity injection mode, 
inlet derivatization mode, thermal desorption mode, thermal extraction mode, thermal 
decomposition mode, and DMI (Difficult Matrix Introduction) mode.

AOC-6000: Multifunctional Autosampler
Accommodates three sample introduction methods: liquid injection, headspace injection, 
and solid-phase microextraction (SPME) injection, enabling the analysis of samples in 
various forms. 
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Sensory Evaluation
Odor and taste vary significantly between individuals, and people's sensory threshold values differ depending on the component. 
Accordingly, sensory evaluation is indispensable in evaluating the deliciousness of food products. By using equipment to 
complement various types of sensory evaluation, analysis can be performed more efficiently and effectively than with sensory 
evaluation alone.

A mint sample was evaluated by the gas chromatograph mass 
spectrometer system with a sniffing port. From the results, it was 
shown that a strong odor was not sensed even when large 
amounts of limonene were contained; conversely, a strong odor 
was sensed with even small amounts of skatole. This indicates that 
there is no proportionality between the amount of a component 
and the intensity of the odor.

Measurement of Mint

Gas Chromatograph Mass Spectrometer with a Sniffing Port

GCMS-TQ8050 + the OP275 Pro Sniffing Port

It is evident that there are differences in blood flow in the brain 
depending on different sensory stimuli.

Brain Reactions to Different Sensory Stimuli

Gas Chromatograph Mass Spectrometer with a Sniffing Port

With this system, after chromatographic separation, the analyst sniffs 
the odor, the analyst him/herself, and the odor is detected and 
identified. It is used for off-flavor analysis for food products, and for 
searches of fragrance compounds.

functional Near-Infrared Spectroscopy System

LIGHTNIRS

functional Near-Infrared Spectroscopy (fNIRS) System

This instrument enables real-time visualization of the status of brain 
surface activity by shining near-infrared light, which readily diffuses 
through biological tissues, onto the head and then detecting a portion 
of the light that is reflected as it is scattered and absorbed within the 
biological body. This makes it possible to measure brain activity safely 
and in a more natural state, making it application for sensory 
evaluations of food products.

Olfactory Odor
Intensity

Olfactory Odor Intensity

Lemon
odor

Bar soap
odor Fecal

odor

Toothpaste odor

Freshness
The freshness of food affects its flavor, smell, appearance and texture. In order to maintain freshness, efforts to improve food 
processing and preservation have been made. As one of the evaluation indicators of freshness, K-value is used for assessing seafood 
quality.

High-Performance Liquid Chromatograph

Prominence

Source: Shimadzu Analysis Guidebook, Food Product Analyses C180-E059.

K-value represents the ratio between the sum of inosine and 
hypoxanthine to the sum of all other products of ATP degradation. 
Those components can be analyzed simultaneously using HPLC. 

K-Value of Tuna Meat

Menthol

Octanol Skatole

Limonene

Ino + Hyp

ATP + ADP + AMP + IMP + Ino +Hyp
K-Value (%) =

Color

Reflectance data obtained from various vegetable 
juices in a screw-top container using a 
spectrophotometer were analyzed in color 
measurement software. The results were plotted in a 
2D chromaticity chart, enabling differences in color 
between samples to be represented objectively.

Measurements of the Color of Vegetable Juice

UV-VIS-NIR Spectrophotometer

UV-3600 Plus

UV-VIS-NIR Spectrophotometer

This spectrophotometer can measure a wide range of wavelengths, from ultraviolet to visible and 
near-infrared. The UV-3600 Plus includes not only the main unit, but also a large-sample 
compartment, an integrating sphere attachment, and three detectors. This enables high-sensitivity 
measurements of even solid samples.

People experience flavor not just through taste but also through their visual experience. Of all the aspects of the appearance of food 
products, color has the largest impact on human emotion. Even a slight difference in color can have an impact on appetite. This can 
be expressed in terms of objective numerical values by measuring food product samples with a spectrophotometer, and then 
performing color calculations using the results obtained.

Tomato Vegetables Carrot

A B C D E

Integrating
sphere

Blue
Color Range

Green
Color Range

Red Color
Range

a* b*
Hue and saturation

L*
Brightness

3 

4 5 
6 

■Peaks
1. Hyp (Hypoxanthine)
2. IMP (Inosinic acid)
3. Ino (Inosine) 
4. AMP
5. ADP 
6. ATP

Source: Shimadzu Application News No. A477.

Sensory Evaluation
Odor and taste vary significantly between individuals, and people's sensory threshold values differ depending on the component.
Accordingly, sensory evaluation is indispensable in evaluating the deliciousness of food products. By using equipment to 
complement various types of sensory evaluation, analysis can be performed more efficiently and effectively than with sensory 
evaluation alone.

Gas Chromatograph Mass Spectrometer with a Sniffing Port

GCMS-TQ8050 + the OP275 Pro Sniffing Port

Gas Chromatograph Mass Spectrometer with a Sniffing Port

With this system, after chromatographic separation, the analyst sniffs 
the odor, the analyst him/herself, and the odor is detected and 
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Sensory Evaluation
Odor and taste vary significantly between individuals, and people's sensory threshold values differ depending on the component. 
Accordingly, sensory evaluation is indispensable in evaluating the deliciousness of food products. By using equipment to 
complement various types of sensory evaluation, analysis can be performed more efficiently and effectively than with sensory 
evaluation alone.

A mint sample was evaluated by the gas chromatograph mass 
spectrometer system with a sniffing port. From the results, it was 
shown that a strong odor was not sensed even when large 
amounts of limonene were contained; conversely, a strong odor 
was sensed with even small amounts of skatole. This indicates that 
there is no proportionality between the amount of a component 
and the intensity of the odor.

Measurement of Mint

Gas Chromatograph Mass Spectrometer with a Sniffing Port

GCMS-TQ8050 + the OP275 Pro Sniffing Port

It is evident that there are differences in blood flow in the brain 
depending on different sensory stimuli.

Brain Reactions to Different Sensory Stimuli

Gas Chromatograph Mass Spectrometer with a Sniffing Port

With this system, after chromatographic separation, the analyst sniffs 
the odor, the analyst him/herself, and the odor is detected and 
identified. It is used for off-flavor analysis for food products, and for 
searches of fragrance compounds.

functional Near-Infrared Spectroscopy System

LIGHTNIRS

functional Near-Infrared Spectroscopy (fNIRS) System

This instrument enables real-time visualization of the status of brain 
surface activity by shining near-infrared light, which readily diffuses 
through biological tissues, onto the head and then detecting a portion 
of the light that is reflected as it is scattered and absorbed within the 
biological body. This makes it possible to measure brain activity safely 
and in a more natural state, making it application for sensory 
evaluations of food products.

Olfactory Odor
Intensity

Olfactory Odor Intensity

Lemon
odor

Bar soap
odor Fecal

odor

Toothpaste odor

Freshness
The freshness of food affects its flavor, smell, appearance and texture. In order to maintain freshness, efforts to improve food 
processing and preservation have been made. As one of the evaluation indicators of freshness, K-value is used for assessing seafood 
quality.

High-Performance Liquid Chromatograph

Prominence

Source: Shimadzu Analysis Guidebook, Food Product Analyses C180-E059.

K-value represents the ratio between the sum of inosine and 
hypoxanthine to the sum of all other products of ATP degradation. 
Those components can be analyzed simultaneously using HPLC. 

K-Value of Tuna Meat

Menthol

Octanol Skatole

Limonene

Ino + Hyp

ATP + ADP + AMP + IMP + Ino +Hyp
K-Value (%) =

Color

Reflectance data obtained from various vegetable 
juices in a screw-top container using a 
spectrophotometer were analyzed in color 
measurement software. The results were plotted in a 
2D chromaticity chart, enabling differences in color 
between samples to be represented objectively.

Measurements of the Color of Vegetable Juice

UV-VIS-NIR Spectrophotometer

UV-3600 Plus

UV-VIS-NIR Spectrophotometer

This spectrophotometer can measure a wide range of wavelengths, from ultraviolet to visible and 
near-infrared. The UV-3600 Plus includes not only the main unit, but also a large-sample 
compartment, an integrating sphere attachment, and three detectors. This enables high-sensitivity 
measurements of even solid samples.

People experience flavor not just through taste but also through their visual experience. Of all the aspects of the appearance of food 
products, color has the largest impact on human emotion. Even a slight difference in color can have an impact on appetite. This can 
be expressed in terms of objective numerical values by measuring food product samples with a spectrophotometer, and then 
performing color calculations using the results obtained.

Tomato Vegetables Carrot

A B C D E

Integrating
sphere

Blue
Color Range

Green
Color Range

Red Color
Range

a* b*
Hue and saturation

L*
Brightness

3 

4 5 
6 

■Peaks
1. Hyp (Hypoxanthine)
2. IMP (Inosinic acid)
3. Ino (Inosine) 
4. AMP
5. ADP 
6. ATP

Source: Shimadzu Application News No. A477.
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Additives
Food additives tends to be perceived in a negative light by the 
general consumer. In terms of modern eating habits, however, 
additives are inextricably tied to the deliciousness of food 
products, including their taste, flavor, color, and continued 
freshness.

A correct understanding of food additives is indispensable in 
order to use them appropriately and effectively, and Shimadzu 
offers an array of instruments that offer highly accurate analysis 
of these additives.

High Performance
・Ultra-fast scan speed (29,000nm/min)
・Low stray light (less than 0.5% at 198nm)
・High photometric repeatability (less than ±0.0002Abs 
   at 0.5Abs and 1.0Abs)

Intuitive Operability
Easy-to-navigate color touch-screen display

Instrument Validation
Automatic/semi-automatic validation of wavelength accuracy 
and wavelength reproducibility.

■ Features

This example shows the analysis of preservatives in food products, 
usage standards for which are prescribed by the Japanese Food 
Sanitation Act.
It is confirmed that a variety of components can be analyzed with 
high accuracy via easy pretreatment and measurements.

Analysis of Preservatives in Food Products

A wide range of low-calorie sweeteners are often used in food products. 
These sweeteners present unique flavors different from sucrose, glucose, 
and fructose. They are used together with sugars, and multiple sweeteners 
are combined to regulate flavors.
This example shows the simultaneous analysis of 16 sweeteners. Good 
linearity was obtained with a correlation coefficient of 0.997 or higher for 
all the compounds.

Simultaneous Analysis of Sweeteners
Quality control of residual organic solvents is required because the manufacture 
of food packaging materials and containers involves the use of organic solvents in 
printing inks and adhesives. This example shows analysis of residual organic 
solvents in dry snack packaging using headspace GC. Trace residual solvents were 
detected.

Residual Solvent Analysis

UV-VIS Spectrophotometer

UV-1900

High-Performance Liquid Chromatograph Mass Spectrometer

LCMS-8060

Sodium Nitrite in Meats

Residual organic solvents in dry snack packaging

Packing Materials

With packing materials for food products, the adhesion method used depends on 
the characteristics of the food product, with consideration to preservation, the 
prevention of damage, and the ease of opening. The following shows the 
measurement results of the adhesive strength of various packing bags.
Differences are seen in the packing strength and the degree of variation, depending 
on the type of food product.

Konjac Noodles:

Snacks:

Wheat Noodles: 

The adhesive part is strong, and the bag breaks 
anywhere except at the adhesive part.

There are more adhesive parts in comparison to other 
samples.

The adhesive part is rough, and variation is observed 
depending on the sampling portion.

Comparison of the Strength of the Adhesive Parts in
Packing Bags for Different Applications
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Texture Analyzer

EZ-SX

Texture Analyzer (Strength Testing Machine)

As introduced on page 4, this instrument is for strength 
testing via the stretching and compression of samples.
In addition to evaluating the texture of food products, 
it is used to evaluate packing materials.

Headspace Analysis System

As introduced on page 14, this system can perform a 
high-sensitivity analysis of volatile components. It is 
used to analyze residual solvents in packaging as well as 
odor components in food.

UV (UV-VIS Spectrophotometer)

This instrument is used to confirm the concentrations and molecular structure of organic compounds and inorganic ions mainly in solutions, using the 
characteristic absorption of light by specific components. This is used to quantify preservatives, vitamins, and food coloring in food products. Powdered 
and solid samples can also be measured using using a variety of accessories.

Food containers and packing materials play a very important 
role in ensuring the deliciousness of processed foods and other 
food products. To preserve food products, it is important to set 
appropriate conditions, with consideration to the characteristics 
of the respective food products. In addition, packing materials 

must be considered comprehensively in terms of preservation, 
the prevention of damage, and ease of opening.
To address these requirements, numerous analytical instruments 
are used to objectively evaluate containers and packing 
materials, depending on their objectives and applications.

Headspace Analysis System

HS-20 + GCMS-QP2020/Nexis GC-2030

Polarity
+
+
+
+
+
-
-
-
-
-
-
-
-
-
-
-

Compound Name
Sucralose

Dulcin
Alitame

Rebaudioside A
Stevioside

Acesulfame potassium
Saccharin

Cyclamic acid
Aspartame
Advantame

Glycyrrhizic acid
Rebaudioside M

Neotame
Rebaudioside C

Dulcoside A
Isosteviol

Transition
414.00 > 199.10
181.20 > 108.10
332.20 > 129.00
984.50 > 325.10
822.00 > 319.30
161.90 > 82.00
181.90 > 42.00
178.00 > 80.00

293.40 > 261.10
457.30 > 200.30
821.20 > 351.10

1289.60 > 802.90
377.30 > 200.00
949.50 > 787.20
787.50 > 625.20
317.30 > 317.30

Retention Time (min)
6.36
6.70
6.92
8.21
8.23
5.23
5.58
6.08
6.53
7.12
7.41
7.66
7.90
8.46
8.50
10.46

Calibration Curve Range (ng/mL) 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

100
10

100
100
100

10
50

100
100
100

1000
1000

100
100

1000
1000

0.5
0.05
0.5
0.5
0.5
0.1
0.5
1
5
0.5
50
50
1 
1 
10
0.5

Correlation Coefficient
0.999
0.999
0.999
0.999
0.999
0.999
0.997
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999

Source: Shimadzu Application News No. C133.

Source: https://www.shimadzu.com/an/industry/foodbeverages/e8o1ci0000000b6d_2.htm

 Features
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Additives
Food additives tends to be perceived in a negative light by the 
general consumer. In terms of modern eating habits, however, 
additives are inextricably tied to the deliciousness of food 
products, including their taste, flavor, color, and continued 
freshness.

A correct understanding of food additives is indispensable in 
order to use them appropriately and effectively, and Shimadzu 
offers an array of instruments that offer highly accurate analysis 
of these additives.

High Performance
・Ultra-fast scan speed (29,000nm/min)
・Low stray light (less than 0.5% at 198nm)
・High photometric repeatability (less than ±0.0002Abs 
   at 0.5Abs and 1.0Abs)

Intuitive Operability
Easy-to-navigate color touch-screen display

Instrument Validation
Automatic/semi-automatic validation of wavelength accuracy 
and wavelength reproducibility.

■ Features

This example shows the analysis of preservatives in food products, 
usage standards for which are prescribed by the Japanese Food 
Sanitation Act.
It is confirmed that a variety of components can be analyzed with 
high accuracy via easy pretreatment and measurements.

Analysis of Preservatives in Food Products

A wide range of low-calorie sweeteners are often used in food products. 
These sweeteners present unique flavors different from sucrose, glucose, 
and fructose. They are used together with sugars, and multiple sweeteners 
are combined to regulate flavors.
This example shows the simultaneous analysis of 16 sweeteners. Good 
linearity was obtained with a correlation coefficient of 0.997 or higher for 
all the compounds.

Simultaneous Analysis of Sweeteners
Quality control of residual organic solvents is required because the manufacture 
of food packaging materials and containers involves the use of organic solvents in 
printing inks and adhesives. This example shows analysis of residual organic 
solvents in dry snack packaging using headspace GC. Trace residual solvents were 
detected.

Residual Solvent Analysis

UV-VIS Spectrophotometer

UV-1900

High-Performance Liquid Chromatograph Mass Spectrometer

LCMS-8060

Sodium Nitrite in Meats

Residual organic solvents in dry snack packaging

Packing Materials

With packing materials for food products, the adhesion method used depends on 
the characteristics of the food product, with consideration to preservation, the 
prevention of damage, and the ease of opening. The following shows the 
measurement results of the adhesive strength of various packing bags.
Differences are seen in the packing strength and the degree of variation, depending 
on the type of food product.

Konjac Noodles:

Snacks:

Wheat Noodles: 

The adhesive part is strong, and the bag breaks 
anywhere except at the adhesive part.

There are more adhesive parts in comparison to other 
samples.

The adhesive part is rough, and variation is observed 
depending on the sampling portion.

Comparison of the Strength of the Adhesive Parts in
Packing Bags for Different Applications
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Texture Analyzer

EZ-SX

Texture Analyzer (Strength Testing Machine)

As introduced on page 4, this instrument is for strength 
testing via the stretching and compression of samples.
In addition to evaluating the texture of food products, 
it is used to evaluate packing materials.

Headspace Analysis System

As introduced on page 14, this system can perform a 
high-sensitivity analysis of volatile components. It is 
used to analyze residual solvents in packaging as well as 
odor components in food.

UV (UV-VIS Spectrophotometer)

This instrument is used to confirm the concentrations and molecular structure of organic compounds and inorganic ions mainly in solutions, using the 
characteristic absorption of light by specific components. This is used to quantify preservatives, vitamins, and food coloring in food products. Powdered 
and solid samples can also be measured using using a variety of accessories.

Texture Analyzer

Food containers and packing materials play a very important 
role in ensuring the deliciousness of processed foods and other 
food products. To preserve food products, it is important to set 
appropriate conditions, with consideration to the characteristics 
of the respective food products. In addition, packing materials 

must be considered comprehensively in terms of preservation, 
the prevention of damage, and ease of opening.
To address these requirements, numerous analytical instruments 
are used to objectively evaluate containers and packing 
materials, depending on their objectives and applications.

Headspace Analysis System

HS-20 + GCMS-QP2020/Nexis GC-2030

Polarity
+
+
+
+
+
-
-
-
-
-
-
-
-
-
-
-

Compound Name
Sucralose

Dulcin
Alitame

Rebaudioside A
Stevioside

Acesulfame potassium
Saccharin

Cyclamic acid
Aspartame
Advantame

Glycyrrhizic acid
Rebaudioside M

Neotame
Rebaudioside C

Dulcoside A
Isosteviol

Transition
414.00 > 199.10
181.20 > 108.10
332.20 > 129.00
984.50 > 325.10
822.00 > 319.30
161.90 > 82.00
181.90 > 42.00
178.00 > 80.00
293.40 > 261.10
457.30 > 200.30
821.20 > 351.10
1289.60 > 802.90
377.30 > 200.00
949.50 > 787.20
787.50 > 625.20
317.30 > 317.30

Retention Time (min)
6.36
6.70
6.92
8.21
8.23
5.23
5.58
6.08
6.53
7.12
7.41
7.66
7.90
8.46
8.50
10.46

Calibration Curve Range (ng/mL) 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

100
10

100
100
100
10
50

100
100
100

1000
1000
100
100

1000
1000

0.5
0.05
0.5
0.5
0.5
0.1
0.5
1
5
0.5
50
50
1 
1 
10
0.5

Correlation Coefficient
0.999
0.999
0.999
0.999
0.999
0.999
0.997
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999

Source: Shimadzu Application News No. C133.

Source: https://www.shimadzu.com/an/industry/foodbeverages/e8o1ci0000000b6d_2.htm
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