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Food Applications

• Cereals, beans and seeds

• Milk and dairy products

• Meat and meat products

• Animal feed

• Beverages

• Beer (wort, malt and barley)

• Food supplements
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FLASH 2000 N/Protein Users

http://www.cargill.com/
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Animal Feed

Cargill, international colossus leader in animal feed field,
has chosen Thermo Scientific FLASH instruments:  

more than 15 instruments for N/Protein determination.
The Flash N/Protein becomes therefore, for Thermo Scientific,  

an international reference in order to evaluate the protein content.

http://www.cargill.com/
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FlashSmart Analyzer – Introduction

Organic Elemental Analysis (OEA): Determination of Carbon, Hydrogen, Nitrogen, Sulfur and 
Oxygen in every type of materials (organic and inorganic).

Fully Automatic Technology
Based on Dumas Method

Quantification of the sample Weighing

Quantitative oxidation of the sample Combustion

Reduction of combustion gases Reduction

Separation of the oxidation gases Chromatography

Generation of signal Detection

Micro Elemental Analysis:
Simultaneous analysis of CHNS/ with small sample weights (low mg)

Macro Elemental Analysis:
Analysis of NC and N with large sample weights (high mg)
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FLASH 2000 Analyzer – Nitrogen / Protein Configuration

The valuable solution as alternative to Kjeldahl method
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Flexibility of the FlashSmart Analyzer

 Conversion from N/Protein to NC configuration

 Conversion from N/Protein to CHNS / CHN / NCS configuration

 Conversion from N/Protein to Oxygen configuration

 Conversion form N/Protein to Sulfur determination by FPD detector 

 Analysis of solids, liquids and viscous samples

 MAS Plus and AI/AS 1310 Liquid Autosampler

installed on the same system
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FlashSmart+ FPD Detector: lower S det. 5 – 10 ppm

FPD : Flame Photometric Detector
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 Total Sulfur determination

 For every type of materials

 Wide application range

 High and Low Conc. of S in the same instrument

 Constant FPD conditions with different samples

 OEA / FPD can be coupled to FlashSmart and previous OEA models

 EagerSmart Data Handling Software

 Sulfur Reference Materials included in the OEA / FPD system

OEA / FPD key features
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Sulfur analysis by FPD detector 
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N / Protein determination of Corn Gluten and Soya
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N /Protein determination of Cured Meats
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N / Protein determination in Wurstel Sausage

Statistical Data:

Number of Analyses: 10

Average N%: 2.423
Std. Dev.: 0.020
RSD %: 0.834

Average Protein %: 15.147 
Std. Dev.: 0.126
RSD %: 0.834
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N / Protein determination in Cheese
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N / Protein determination of Chocolate
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N / Protein determination of Starch
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Day 1 (ppm N) Day 2 (ppm N) 
691 677 
679 691 
701 698 
685 698 
689 706 
688 696 
692 678 
693 706 
699 698 
689 675 
708 691 
724 710 
731 722 
701 709 
708 699 
705 697 
724 685 
693 698 
699 692 
704 684 

 

Nitrogen %
0.1232

0.1229

0.1243

0.1235

0.1248

0.1259

0.1247

0.1253

0.1263

0.1245

0.1215

0.1253

0.1222

0.1234

0.1256

0.1246

0.1249

N / Protein determination in Brewery Industry

Statistical Data
Number of analysis: 20
Day 1:    Av. N:  700 ppm 

RSD %: 1.961
Day 2: Av. N:   696

RSD %: 1.7205

MALT                                       BEER                          WORT

Statistical Data:
Number of analysis: 17
Average N%: 0.1243
RSD %: 1.0701

 

 

N % Protein % 
1.588 9.925 
1.580 9.875 
1.560 9.750 
1.575 9.844 
1.553 9.706 
1.560 9.750 
1.555 9.719 
1.530 9.562 
1.547 9.669 
1.574 9.837 
1.563 9.769 
1.537 9.606 
1.576 9.850 
1.562 9.762 
1.549 9.681 
1.565 9.781 
1.562 9.762 
1.558 9.737 
1.546 9.662 
1.575 9.844 

Statistical Data:
Number of analysis: 20
Av. N %: 1.561 
Av. Protein %: 9.754
RSD %: 0.941


		Day 1 (ppm N)

		Day 2 (ppm N)



		691

		677



		679

		691



		701

		698



		685

		698



		689

		706



		688

		696



		692

		678



		693

		706



		699

		698



		689

		675



		708

		691



		724

		710



		731

		722



		701

		709



		708

		699



		705

		697



		724

		685



		693

		698



		699

		692



		704

		684






		N %

		Protein %



		1.588

		9.925



		1.580

		9.875



		1.560

		9.750



		1.575

		9.844



		1.553

		9.706



		1.560

		9.750



		1.555

		9.719



		1.530

		9.562



		1.547

		9.669



		1.574

		9.837



		1.563

		9.769



		1.537

		9.606



		1.576

		9.850



		1.562

		9.762



		1.549

		9.681



		1.565

		9.781



		1.562

		9.762



		1.558

		9.737



		1.546

		9.662



		1.575

		9.844
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N / Protein determination in Juice

Sample Name Nitrogen % Protein  % RSD %

1
0.3674 2.2964 0.3459
0.3658 2.2864
0.3649 2.2804

2
0.0534 0.3340 1.0884

0.0536 0.3347
0.0545 0.3407

http://www.google.it/url?url=http://salute24.ilsole24ore.com/articles/13067-succo-di-frutta-se-naturale-al-100-protegge-dalle-malattie&rct=j&frm=1&q=&esrc=s&sa=U&ei=A0IyVMSfMY_lar21gMAH&ved=0CBYQ9QEwAA&sig2=e2tk4UXICE_HoAqNAawuwQ&usg=AFQjCNHakbcHOEnqtF2HfzNuHW4_UOCMew
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Nitrogen Determination in Soy Sauce
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Food Supplements – NC Determination

Sample N % RSD % C % RSD %
1 5.7388

5.7468
5.7443

0.0713 14.5980
14.6226
14.6122

0.0845

2 11.3650
11.3911
11.3692

0.1232 45.6246
45.3035
45.3432

0.3854

3 5.8447
5.8313
5.8626

0.2686 17.1273
17.1149
17.1605

0.1376

4 3.6302
3.6131
3.6343

0.3101 37.0935
36.9753
36.9562

0.2010
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CHNS determination of Food Related Products
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N / Protein determination of Dietary Fiber (celite)
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N / Protein determination in Animal Feed

Cargill produces and distributes crop nutrients and feed ingredients to farmers, beef, dairy, pork and 
poultry producers and animal feeders. They originate and process grain, oilseeds and other agricultural
commodities for distribution to makers of food, feed and other products. 

Cargill also collaborates with food manufacturers, food service, distributors and retailers with a focus 
on customer and consumer benefits. Cargill offers insights in food and beverage ingredients, meat and 
poultry products, and food applications that help customers succeed.

ITALY (3)

POLAND

KOREA

INDONESIA

USA

BRASILE

CINA (3 instruments)

TAIWAN

THAILAND

VIETNAMMALAYSIA

http://www.cargillanimalnutrition.com/beef/dc_can_beef.htm
http://www.cargillanimalnutrition.com/dairy/dc_can_dairy.htm
http://www.cargillanimalnutrition.com/pork/dc_can_pork.htm
http://www.cargillanimalnutrition.com/poultry/dc_can_poultry.htm
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Sample N % Protein% 
Petfood 4.65 29.07 

 4.61 28.81 
 4.70 29.40 
 4.69 29.32 
 4.69 29.34 
Av. % 4.67 29.19 

RSD % 0.81 0.84 
Fishfood 7.89 49.32 

 7.94 49.64 
 8.02 50.11 
 7.84 49.01 
 8.09 50.57 
Av. % 7.96 49.73 

RSD % 1.24 1.24 
 

 

Day Day 1 Day 2 Day 3

Data N % Prot % N % Prot 
%

N % Prot 
%

11.20
11.21
11.21
11.19
11.17
11.15
11.13
11.17
11.14
11.21

69.99
70.07
70.04
69.95
69.84
69.71
69.57
69.84
69.59
70.09

11.19
11.19
11.19
11,20
11.21
11.20
11.14
11.25
11.19
11.19

69.92
69.91
69.92
70.02
70.07
70.00
69.60
70.33
69.93
69.93

11.20
11.18
11.19

69.99
69.90
69.97

Average % 11.18 69.87 11.19 69.96 11.19 69.95

RSD % 0.27 0.27 0.26 0.26 0.07 0.07

N / Protein determination in Animal Feed

N/Protein determination in fish meals


		Sample

		N %

		Protein%



		Petfood

		4.65

		29.07



		

		4.61

		28.81



		

		4.70

		29.40



		

		4.69

		29.32



		

		4.69

		29.34



		Av. %

		4.67

		29.19



		RSD %

		0.81

		0.84



		Fishfood

		7.89

		49.32



		

		7.94

		49.64



		

		8.02

		50.11



		

		7.84

		49.01



		

		8.09

		50.57



		Av. %

		7.96

		49.73



		RSD %

		1.24

		1.24







25

N / Protein determination in Animal Feed

Samples analyzed in triplicate
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FlashSmart vs. Kjeldahl Method – Technical Comparison
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FlashSmart vs. Kjeldahl Method 

Technical Comparison
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Kjeldahl method AOAC 981.10  - Crude protein in meat

Method:

 Weigh approx. 2 g of sample
 Add catalyst: 7 g K2SO4, 0.25 g HgO
 Add 15 ml H2SO4

 Add 3 ml H2O2

 Digestion at 410 °C for 45 min
 Cool for 10 min
 Add NaOH/ Na2SO3 solution
 Steam distillation
 Collect in H3BO3

 Titrate with HCl

Kjeldahl user’s nightmares !!

SAFETY
Concentrated acids at boiling temp 
Toxic catalyst and chemicals

WASTE DISPOSAL

TIME CONSUMPTION

RELIABILITY OF RESULTS
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FlashSmart vs. Kjeldahl Method – Analytical Comparison

Analysis of BIPEA (Bureau InterProfessionnel d’Etrudes Analytiques, France) Reference Material.

The first table shows the average and range indicated in the relative Reference Materials Certificates.

The second table shows the N/ Protein data of the BIPEA samples analyzed in duplicate by the 
FlashSmart using a sample weight of about 200 – 300 mg.
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Nitrogen / Protein determination in Milk Reference Material

Kjeldahl Method - Mean from the results of 5 laboratories: 0.5284 % N 

Reference Material from Cetre d’Étude et de Controle des Analyses en Industrie Laitiére, France

FlashSmart data



31

Nitrogen / Protein determination in Fish Meal
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Nitrogen / Protein determination in Brewery industry
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FlashSmart vs. Kjeldahl Method – Analytical Comparison
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AACC (American Association of Cereal Chemists)
Crude Protein in Cereals 46-30, 1999

AOAC (Association of Official Analytical Chemists)
Protein (crude) in Animal Feed, official Method 990.03, 4.2.08
Crude Protein in Meat and Meat Products including Pet Foods, Official Method 992.15, 39.1.16
Crude Protein in Cereal, Grains and Oilseeds, Official Method 992.23, 32.2.02
Nitrogen (Total) in Fertilizers, Official Method 993.13, 2.4.02

AOCS (American Oil Chemists Society)
Combustion Method for determination of Crude Protein Official Method Ba 4e-93 (revised 1995)

ASBC (American Society of Brewing Chemists)
Nitrogen determination in Barley, official Method, 1996

ASBC (American Society of Brewing Chemists)
Total Nitrogen in Wort and Beer by combustion method. Report of subcommittee, 1994

IDF (International Dairy Federation)
Nitrogen determination in Dairy Products by combustion method, 14891 – FIL 185

IFFO (International Fishmeal and Fish Oil organization Ltd.)
Nitrogen determination in Fish Meal by combustion method

ISO (International Organization for Standarization)
Food Products – Determination of the Total Nitrogen content by combustion according to the Dumas principle
and calculation of the crude protein content. Part 1: Oil seeds and Animal Feeding Stuffs, 16634-1, 2008

Office International de la Vigne et du Vin
Quantification of Total Nitrogen by Dumas method (Musts and Wines)

Official Methods
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AOAC 990.03 Official Method

Requirements:  
• The analysis of Nicotinic acid, Lysine chloride and a mixture of corn grain and soybean according to the AOAC 990.03 Performance

Requirements (Association of Official Analytical Chemists) in which is indicated that the system must meet or exceed following
minimum performance specification:

• System must be capable of measuring Nitrogen in feed materials containing 0.2 – 20 % Nitrogen.
• Accuracy of system is demonstrated by making 10 successive determinations of Nitrogen in Nicotinic acid and Lysine chloride. Means

of determinations must be within ± 0.15 of the respective theoretical values, with standard deviation ≤ 0.15.
• Suitable fineness of grind is that which gives relative standard deviation (RSD) ≤ 2.0 % for 10 successive determinations of Nitrogen

in mixture of corn grain and soybean (2+1) that has been ground for analysis. RSD % = (SD / mean %N) x 100. Fineness (ca. 0.5 mm)
required to achieve this precision must be used for all mixed feeds and other nonhomogeneous materials.

FlashSmart Nitrogen determination according to AOAC 990.03



The world leader in serving science

FLASH 2000 Analyzer Argon Gas Option 
for N and NC analysis
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FlashSmart Analyzer Argon Gas Option for N and NC analysis

Eliminate the Risk  →  Switch from Helium to Argon

• Argon is already available
• Comparable results with He carrier gas
• Up to 50% lower cost than Helium
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FlashSmart Nitrogen Configuration

Argon Carrier Gas
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N/Prot determination in Animal Feed (Argon Carrier Gas)

BIPEA Reference Materials

Data obtained with FlashSmart using Argon as carrier gas
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N/protein Data Comparison – Argon vs Helium 

Animal Feed

Argon Gas                     Helium Gas
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• AN 42157 Thermo Scientific FLASH 2000 Protein Analyzer for Cereals and Beans

• AN  42159 Reproducibility of Nitrogen / Protein determination with the Thermo Scientific FLASH 2000  

Protein Analyzer

• AN  42186 Sulfur determination in Food by the Thermo Scientific FLASH 2000 Elemental Analyzer

coupled with FPD detector

• AN 42196 Characterization of Food and Animal Feed Related Products by the Thermo Scientific 

FLASH 2000 Elemental Analyzer

• TN 42214 Analytical Comparison of the Thermo Scientific FLASH 2000 Nitrogen / Protein Analyzer

with the traditional Kjeldahl Method

• TN 42215 Technical Comparison of the Thermo Scientific FLASH 2000 Nitrogen / Protein Analyzer with

the traditional Kjeldahl Method

• AN 42200 Nitrogen / Protein determination in Animal Feed by the Thermo Scientific FLASH 2000

Analyzer using Argon as Carrier Gas

• AN 42201 Nitrogen / Protein determination in Flours by the Thermo Scientific FLASH 2000 Analyzer

using Argon as Carrier Gas

• AN 42203 Thermo Scientific FLASH 2000 Nitrogen / protein Analyzer using Argon as Carrier Gas: 

Stability, Linearity, Repeatability and Accuracy

• AN  42262  Nitrogen/Protein Determination in Food and Animal Feed by Combustion Method (Dumas) 

using the Thermo Scientific FlashSmart Elemental Analyzer

Application Notes available
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OEA CookBook

The OEA CookBook includes a
chapter on OEA-IRMS applications
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OEA CookBook



The world leader in serving science

Drs. Christopher Brodie, Lionnel Mounier & Lin-Tang GOH*
Factory Product Manager (Germany) for IRMS, *Regional Senior Manager (SEA) for Mass Spectrometry

Food Origin & Authenticity: 
Revealing the Truth using Isotope Fingerprints
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• Food and beverage products have a fingerprint, a 
unique chemical signature that allows the product to be 
identified. 

• To visualize this fingerprint, Isotope Ratio Mass 
Spectrometry (IRMS) can be used, identifying the 
isotope fingerprint of the product. 

• The isotope fingerprint is region or process specific 
(Table 1), which means that products can be 
differentiated based on geographical region 
(cheese, coffee, sugar, fish and animal feeding areas), 
botanical processes (beans, seeds, olive oil, vanilla), 
soil and fertilization processes (fruits and 
vegetables) and fraudulent practices (sugar addition 
to honey, watering of wines and spirits). 

Isotope Fingerprint for Food Authenticity and Food Integrity
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Some Examples of Food Fraud

• Food and Beverages: Potential Fraud:
• Fruit juices Watering, sweetening
• Wine Watering, chaptalization, label declaration 
• Vinegar Origin identification (maize, cider, grape, …)
• Beers Origin identification (grains other than malt)
• Alcoholic beverages Mislabeling, origin identification
• Honey Addition of inverted and cane sugars
• Olive oils Addition of cheaper oils
• Tea, Coffee Mislabeling and origin
• Dairy products Addition of undeclared milk, Mislabeling
• Meat Mislabeling (origin) and feeding diet
• Fish Mislabeling (wild ↔ farmed)
• Fruit and vegetables Mislabeling (organic versus inorganic)
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Summary of isotope fingerprints in Food Fraud

Stable Isotope
What is the 

biogeochemical 
interpretation?

What is an example 
of food fraud 

interpretation?

What products can 
be affected?

Carbon Photosynthesis
(C3, C4 and CAM 

pathways)

Adulteration 
(e.g. sweetening with 

cheap sugar)

Honey; Liquor; Wine; 
Oliver oil; Butter

Nitrogen Fertilizer assimilation
by plants

Mislabeling
(Differentiate organic 

and non-organic)

Vegetables; Animal 
meat

Sulfur Local soil conditions; 
Proximity to shoreline Origin of product Vegetables; Animal 

meat; Honey

Oxygen Local-regional rainfall;
geographical area

Watering of 
beverages; Origin

Coffee; Wine; Liquor; 
Water; Sugar; Meat

Hydrogen Local-regional rainfall; 
geographical area 

Watering of 
beverages; Origin

Coffee; Wine; Liquor; 
Water; Sugar; Meat
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• δ13C values change due to fractionation induced by photosynthesis
• For example, this can differentiate between products derived from C3 and C4 plants

What can δ13C tell us?
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• Hydrogen and oxygen isotopes are fractionated in the water cycle through 
evaporation, transpiration, sublimation, condensation and precipitation processes 
across the latitudes, giving rise to unique local – regional signatures, which transfer 
to biological material during their growth period

What can δ2H and δ18O tell us?

www.sahra.arizona.edu
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• Nitrogen Isotopes in food and beverages can provide information on:
• Nitrogen sources for plants (e.g. fertilization)
• Sources for animal feed stuffs

• Sulfur Isotopes in food and beverages can provide information on:
• Sulfur sources for plants (e.g. fertilization), complimenting Nitrogen
• Coastal versus inland geography (sea-spray)
• Sources for animal feed stuffs

What can δ15N and δ34S tell you?
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Thermo Scientific solutions for Food Industry

Thermo ScientificTM isotope ratio solutions for Food 
Integrity:EA IsoLink IRMS System

GasBench IILC IsoLink

GC IsoLink II
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EA-IRMS: δ15N in tomatoes (organic vs. non-organic)

Mineral fertilizer show low N values while organic 
fertilization by compost reults in higher N  values. 

5

6

7

8

9

10

11

12

0 1 2 3 4

δ1
5 N

AI
R

(‰
)

Sample

Organic fertilizer

Synthetic fertilizer
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EA-IRMS: δ2H and δ18O in Roasted Coffee Beans
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Tuscany(Italy) 

Greece 

Tunisia 

19.5

20

20.5

21

21.5

22

22.5

23

23.5

-32 -31.5 -31 -30.5 -30 -29.5 -29 -28.5 -28

EA-IRMS: δ13C and δ18O in Olive Oil

δ13C [‰]

δ18
O

 [‰
]

Data taken from: Giovanni Fronza, et al.
Rapid Commun. Mass Spectrom. 2001; 15: 763-766 

Where does your olive oil come from?
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EA-IRMS: Origin of Nuts 

Peanuts

δ18O as indicator for origin
δ 15N often related to fertilizers
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EA-IRMS: Origin of seeds, millet and soybean

-1.0

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

-35.0 -30.0 -25.0 -20.0 -15.0 -10.0 -5.0 0.0

δ13C [‰]

δ15
N

 [‰
]

Sesame A
Sesame B
Black Sesame A
Black Sesame B
Millet A
Millet B
Black Soybean A
Black Soybean B
White Soybean A
White Soybean B

Blue: Country A, Red: Country B
Same symbol = same legume

Agricultural products from Korea (Blue) and China (Red)

Soybea
ns

Millet

Sesa
me

C3  C4, CO2 FixationLocal Effects

N2 Fixation

N2 from Soil

N2 from Soil
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EA-IRMS: Origin of seeds, millet and soybean

-200

-180

-160

-140

-120

-100

-80

-60

-40

-20

0

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0

δ18O [‰]

δ2 H
 [‰

]

Sesame A
Sesame B
Black Sesame A
Black Sesame B
Millet A
Millet B
Black Soybean A
Black Soybean B
White Soybean A
White Soybean B

Blue: Country A, Red: Country B
Same symbol = same legume

Soybe
ans

Millet

Sesa
me

Agricultural products from Korea (Blue) and China (Red)
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The Isotope fingerprint of honey can define where it comes from

EA-IRMS: Isotopes in honey define origin
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The origin of Sugar as defined by Hydrogen and Oxygen isotopes

EA-IRMS: H and O Isotope fingerprints for sugar origin

δD = 7.5*δO - 281

-140.0

-120.0

-100.0

-80.0

-60.0

-40.0

-20.0

0.0

20.0

40.0

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0

δOSMO W (‰)

δD
SM

O
W

 (‰
)

benzoic acid 
(house standard)TC/EA=ConFlo III=DELTAplusXL

T=1450oC
Analyst:  Dr. O. Kracht 
ThermoFinnigan Application Lab 4/2002
sa mple s  supplie d by US  Cus toms S a va nna h Rive r
(samples in blue analyzed in 2001)

ISOTOPIC ANALYSIS OF COMMERCIAL SUGAR
SIMULTANEOUS ANALYSIS OF δD & δ 18O   WITH QUANTITATIVE  CARBON REDUCTION

IAEA CH-3

India

Brazil

Poland

Michigan
Sweden

USA

Finland

Germany

South Africa
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Carbon isotope fingerprints can determine if label claims are correct: 
Is your sugar really beet sugar?

EA-IRMS: C Isotope fingerprints for sugar authenticity

Sample δ13CVPDB 
(mean ± 1σ) Label Claim Do the δ13C 

fingerprints agree?

China -12.61± 0.15 Corn sugar Corn sugar
France -12.14±0.12 Cane sugar Cane sugar

Hawaii (Brown) -12.41±0.13 Cane sugar Cane sugar
Italy (Brown) -12.22±0.05 Cane sugar Cane sugar
Ivory Coast -12.24±0.19 Cane sugar Cane sugar
Philippines -12.95±0.09 Cane sugar Cane sugar

San Francisco -12.89±0.04 Cane sugar Cane sugar
Senegal -12.42±0.25 Cane sugar Cane sugar

United Kingdom -12.75±0.04 Cane sugar Cane sugar
Dubai -25.02±0.02 Not stated Beet sugar

Germany -26.69±0.08 Not stated Beet sugar
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Thermo Scientific GC IsoLink II

Compound Specific Isotope Analysis for
13C/12C Isotope Ratios and 15N/14N
Isotope Ratio (GC-Combustion) and
2H/1H Isotope Ratios and 18O/16O
Isotope Ratio (GC-High Temperature
Conversion)
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GC-IRMS: Isotopes can tell if Tequila is real or not

Plant
This liquor is made exclusively in 
Mexico from the agaves, 

Agave tequilana weber.

Harvest: after 6-10 yearsOrigin of Tequila

Tequila is produced exclusively in 5 regions 

of Mexico:
 Jalisco, 
 Nayarit, 
 Michoacán, 
 Guanajuato,
 Tamaulipas
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GC-IRMS: Isotopes can tell if Tequila is real or not

100 %TequilaSugar
Cane

Mixed

δ13C:
Enzymatic
Fractionation
of Isotope
Ratios

δ18O:
Physical
Fractionation
of Isotope
Ratios -12.5

-12.0

-11.5

-11.0

0 5 10 15

δ18OSMOW (‰) Ethanol

δ1
3
C

SM
O

W
 (‰

) E
th

an
ol

GC-C/TC DELTA+XL
Analyst:  Dr. D. Juchelka
Headspace sampling 4/2000

Plant: 
Agave tequilana weber
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Thermo Scientific LC IsoLink 

Open Split

He

He + CO + H O2 2

He + H O2

He + CO 2

Isotope
Ratio
MS

Gas
Dryer

He

CO
Separation Unit

2

Oxidation
Reactor

T-Piece

Oxidation
Reagent

Acid/Catalyst
Two-Head Pumps

Waste

HPLC

(mobile phase)

6-Port-
Valve

Needle
Port T = 99.9°C
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The carbon isotope value of fructose additives can identify adulterated 
honey

LC-IRMS: Identification of honey adulteration through sweetening

• Absolute δ13C value
• δ13C difference, Glu –

Fru
• Ratio of area, Fru / Glu

0

2000
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0 2000 4000 6000 8000

Mass 44 (mV)

Time (s)

Fr
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to
se

G
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se

Su
cr

os
e

Honey Glucose
δ13C‰

Fructose
δ13C‰

Area
Fru/Glu

A -27.9 -27.8 1.13 pure

B -25.1 -26.4 2.17 adulterated

C -26.5 -26.5 1.35 pure

D -26.1 -26.0 4.53 adulterated

E -11.2 -13.9 0.65 adulterated
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Thermo Scientific GasBench II
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P 0399 012 DR

Analysis of fruit juices with the GasBench II

18O/16O Water Equilibration in liquids
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18O equilibration of water in wine from China, Australia & Europe 

QYTB1 assigned for SMOW
QYTB2 assigned for SLAP
QYTB Chinese QC (-8.14 permil δ18Ο)

• QYTB (QC) = (-8.13 permil 
δ18Ο)

• Average σ1 is 0.09 (n=31)
• Measurements showed 

perfect agreement what is 
expected for a normal pure 
water measurement

• Total n = 31 of which 27 are triplicates and 
4 are duplets

• Delta V Advantage
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GasBench II and Flash HT data with Delta V

IAEA 
accepted 

value
Flash HT GB

analyte δ 18 O/ 16 O 
VSMOW [‰]

δ 18 O/ 16 O 
VSMOW [‰] 1 σ δ 18 O/ 16 O 

VSMOW [‰] 1 σ comment

V-SMOW 06 0 0.00 0.05 0.01 0.02 measured as sample
V-SMOW 03 0  n.d.  n.d. 0.03 0.23 measured as sample
SLAP -55.50  n.d.  n.d. -55.50 0.04 measured as sample
GISP -24.50 -24.80 0.06 -24.76 0.06 measured as sample
GISP 98  n.d.  n.d. -24.25 0.08 measured as sample
GISP 06  n.d.  n.d. -24.81 0.08 measured as sample
orange juice  n.d.  n.d. -7.04 0.04 measured as sample
coffee cream  n.d.  n.d. 1.40 0.001 measured as sample
HBW-1  n.d.  n.d. -8.05 0.000 measured as sample
HBW-3 -7.91 0.04 -7.86 0.01 measured as sample
Ethanol 24.26 0.08  n.d.  n.d. measured as sample
Flt PTSW 4.13 0.58 wine as sample
analyzed by Thermo Electron (Bremen) IRMS Applications Laboratory, June 2006
all ratios and σ1 resultant from SMOW/SLAP correction

Flash HT with AS 3000 

GB used with 4ml, 12ml vials and 100 µl, 200 µl sample, respectively

18O/16O by GB-IRMS and Flash HT
Accuracy between
Devices & organic rich 
matrices
- milk and coffee cream
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Official methods and Isotope Fingerprints



71

Thank You!

The world leader in serving science
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