


C@ Isoprime Key application areas of stable isotopes

Food Authentication

*Flavours, wine, juices, honey adulteration

Environmental Science

* Agriculture, Forestry and Ecology Plant, litter, soil, filters, respired CO,, etc.
» Archaeology and Anthropology

 Wildlife Tracking

Atmospheric Chemistry

sSource apportionment of greenhouse gases

Earth Science

» Deuterium tracing, oil/oil correlation, gas sourcing, carbonates
« Climatic change, oceanic-atmospheric interactions

Medical Research

» Mass balance, blood bicarbonate, breath

» Metabolism, doubly labelled water, total body water

» Gastric emptying, liver function

* Protein turnover

Forensics

*Drug doping, drug sources
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@Isoprime Food Adulteration: Why and How ?
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. Isotopic fractionation of carbon isotopes in
Isoprime

plants

apple juice
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@Boprime Authenticity of
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Authenticity of Juice

*The most common type of fraud Is
extension of the juice by adding
sugars and water

\Water added to mask addition of

concentrated juice

«Cane, corn or beet sugar can be
use



Carbon Isotope Ratio Analysis of Juice
Isoprime




Stable carbon isotope ratio analysis

Isoprime of solid phase
d 13C %o range Reference
Apple Juice -25.5t0 -26.8 Rossmann et al (1990)
Orange Juice -23.5t0 -28.1 Bricout & Koziet (1987)
Corn Syrup -9.5t0 -10.7 Rossmann et al (1990)
Cane Sugar -11.2to -11.7 Bricout & Koziet (1987)
Beet Med Invert Syrup -24.0 to -25.7 Kelly et al (1994)
Beet Sugar -25.3 10 -26.0 Kelly et al (1994)

A Stable Future for Stable Isotopes



Factors affecting D/H ratio — Evapotranspiration from

QY Isoprime plants

Differing rates of
evapotranspiration
between ground (beet)
and aerial plants
(apple trees) give

rise to relatively
enriched apple sugars

H,O I T bHo
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@ ) Preparation method to determine the ?H/'H
Isoprime ratio of the carbon bound hydrogens in fructose




Typical lon Chromatogram of HMT and an Internal
Standard




Rapid detection of added sugar in apple

juice using hexamethylenetetramine

PYROLYSIS
Sugar source 2H Py-CF- sd n
material IRMS (ppm)
(Ppm)

beet sugar 118.9 0.2 4
cane sugar 146.0 0.1 4
apple juice 132.7 0.2 4
sugars



@ . Comparison of D/H and 13C/*2C ratios for,
Isoprime  Beet Sugar, Cane Sugar and Apple Juices
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@Isoprime Effect of controlled “adulteration” of apple juice

y = -65.769x - 188.19

.................................... R2=09684

....................................... '




@Isoprime Multielement IRMS approach




@Isomime Authenticity of....

—Fruit Juice



&P Isoprime

SAMPLE

VANILLIN (LIGNIN)
VANILLIN (GUAIACOL)
VANILLIN ‘C’

VANILLIN (NATURAL)
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Typical combustion data for Vanillin

COMBUSTION

813C%o. PDB CO» (45/44)




&P Isoprime

COMBUSTION

SAMPLE 513C%. PDB CO2 (45/44)

VANILLIN
(LIGNIN)

VANILLIN
(GUAIACOL)

VANILLIN C

VANILLIN
(NATURAL)

PYROLYSIS
513C%. PDB CO (29/28)

Comparison of pyrolysis and combustion data
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Q i Vanillin “substituent specific” 813C%o
QY Isoprime

H
|

513Ccarbonyl = +17.1 %o PDB

513Caverage

-19.9 %o PDB
H
| 813Cmethyl = -28.6 %o PDB

©
513Cring = -24.6 %0 PDB 9 @ —H

(estimated) |
/ H

H
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Isoprime

d13C,6180 and 6°H data for Vanillin samples

SAMPLE

$13C% PDB
CO» (45/44)

§13C %o
PDB CO
(29/28)

§180 %o
VSMOW CO
(30/28)

VANILLIN
(LIGNIN)

VANILLIN
(GUAIACOL)

VANILLIN C

VANILLIN
(NATURAL)

-27.7

-27.2

-19.9

-20.1

-28.4 +0.1

-31.3 £+ 0.3

-13.0 £ 0.2

-20.6 £+ 0.3

+12.7 0.4

-2.2+0.6

-2.7 £ 0.3

+14.7 £ 0.2
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@Isoprime PY-CF-IRMS



IRMS Specificity
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@moprime |IsoPrime-Benchtop IRMS
g

b

Foreline e
conmection Gas and air

qnﬂnecnnﬂg

Mains inlet

B50 rAm !

Side




Isoprime IsoPrime-Analyser

eHorizontal flight tube
e 90° asymetric geometry

eEffective magnetic
deflection of 108mm

Turbomolecular pump
mounted under source
block

eAnalyser housing can be

baked to 120°C (bake-out

heaters fitted as standard
for dual inlet systems).
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Sample line

He carrier
|

A

He carrier

Reference
gas supply Reference line




Isoprime
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CO, Analysis




2 Isoprime Hydrogen Analysis

Extra bucket (mass 2) is used with the wide (46) bucket
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QY Isoprime

’H*, 180 Waters, Urea, juice, wine
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MultiFlow-Bio



Equilibration with the MultiFlow




Isoprime

Acid pump
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MultiFlow




GC-Combustion Interface
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@Isoprime GC-IRMS

13C, N analyses from mi
OMBUSTION
~ separated by GC anc

. O ~~combusted to CO, and

D/H, analyses from mixt
) separated by GC and pyrc




@ Isoprime GC-Combustion Interface

« combustion of all, or sections of, the GC effluent

High efficiency Combustion Furnace
» production of CO,, N, H,0 (cf. methane) -
ChromeHD™ technology . A

1
~-unique tec‘hnologi/ for production of H, for GC-

Water trapping efficiency
* membrane or cryogenic traps
Calibration methods
* internal reference compound (usually deuterated)
« external reference gas (Reference Gas Injector)
Background subtraction software




% Isoprime
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Elemental Analyser: vario
MICRO cube



@Isoprime Functional Diagram of Slmultaneou_s
CHNS Stable Isotope and Elemental Analysis




% Isoprime How to Perform Multielement IRMS?




% ) Ongoing - GC-IRMS Detection of Fruit Juice
Isoprime Adulteration

EA- Method GC-Method

Juice sample

Centrifugation (2000*q) + Filtration Juice Sample

Solids removed Centrifugation (2000*qg) and Filtration
Cation and Anion Exchange Solids removed «l
\ 4

Rotary evaporation Lyophilization of agueous fraction

Semi- preparative LC 1 mg sample +methylboronic acid in pyridine

Collection of + BSTFA (after 30mins )
individual sugars

N Letermine 83 C of individual sugars by GGIRMS
Lyophilisation of sugars

EA4RMS 813C of individual sugars
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@Isoprime Liquid Chromatography/IRMS




@ Isoprime Schematic of the LC Interface
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| Dual inlet testing procedures | 08:32
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