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Abstract:

Food and beverage safety and compositional informat
reliable, fast and cost-effective analyses. Therefo re, development o
increasing importance in Food industry during the |
oriented towards monitoring of the chemical and bio
preservation, and products authenticity.

Among the detectors available in Liquid Chromatogra
years a well established instrument thanks to sever
applications provided during the last thirty years.
effective technique, and is ideally appropriate in
non-chromaphoric compounds. Today, the power of this
agenuine and efficient Low-Temperature technology
the highest sensitivities with all compounds includ

To show the strength and the versatility of this EL
These applications use the most recent LC media, su
outstanding separations and simultaneous analyses o
methods and includes the analyses of the following
- Lipids, phospholipids.

- Sugars, polyols, sweeteners.

- Amino acids, peptides, proteins
- Organic acids, phenolics

- Vitamins.

- Inorganic ions.

- Food additives.

phy (LC),

detection
(LT-ELSD™)
ing semi-volatile

ion during the full process requires increasing qua

ast decades. The goals of such analytical work are
chemical content in R&D, quality control at all sta

al theoretical studies based on fundamental investi
Indeed, ELSD is considered as a nearly universal, p
Food industry for a great variety of LC applications

SD model, several LC applications in Food analysis
ch as multi-mode, HILIC and sub-two-micron particle
f a wide range of compounds. This work proposes sev
groups of compounds
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ntities of complete,
U-HPLC gained an
various, but are mainly
ges of production and

f analytical methods using HPLC and

Evaporative Light-Scattering Detector (EL  SD) became in recent
gations and numerous
owerful, reliable and cost-
containing chromophoric and
mode is further extended with the ultima  te model which proposes
combined with an innovative detection chamber, th us providing
and thermo-labile ones.
are developed in this work
phases, allowing
eral selected LC-ELSD

- Surfactants.
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Global HPLC/ .T-ELSD Method for Carbohydrates

Minute

Global HPLC/ LT-ELSD Method for Natural and Artificial

Conclusion:

The examples developed in this work demonstrate t
di- and oligosaccharides, polyols, natural and artit
to operate and do not require any additional equipm
The New SEDEX 90
Stearic acid and Octadecanol,  700pg for Eicosanol).
As a conclusion, the association of the most rece

he Universal appl

ent.

icial sweeteners, fat-
benefits from both the Low-Temperature technology a

nt chromatography media and the New generation of h

Chromatogram of the HPLC/ L T-ELSD Analysis of Phospholipids.
Standard mixture:
presprateysene nd Spingomyein

Injection volume:

Colomn. FyperS GOLD. (.94, 2.1 x 200mm), 60

Flowrate: 0.3mbmin

Eluent. A: MeOHIACN/HZO/Formic acid (500:300:198:2) - B: MeOH/Acetone/Formic acid
(598:4002)

Gradient: 0-3 minutes: 100%A, 3-43 minutes: from 100%A 0 100%8

Detector: SEDEX 90 LT, 40C, 3.5bar

Chromatogram of the Simultaneous HPLC/
Di- and Oligosaccharides.

-ELSD Analysis of Polyols, Mono-,

Standard mixture: 1 - Glycerol, 2 - Rhamnose, 3 - Erythritol, 4 - Arabinose, 5 - Xylos

Fruciose, 7- Sorlc, 8 annose, 0 Galacose, 10 Glueose, 11 nosol 12 Sucrose, 13-
Maltulose, 14 - Lactose, 15 - Maltose, 16 - Trehalose, 17 - Raffinose, 18 - Maltotriose, 19 -
Nystose, 20 - Maltotetraose, (Concentration: 100ppm to 500ppm)

Injection volume: 2L
Column: Imtakt UK-Amino
Flowrate: 0.7mUmin
Eluent: A: H20

Gradient: 0-6 minutes: 10964, 6-20 minutes: from 10%A to 25%A, 20-25 minutes: 25%A

(3um, 3.0 x 250mm), 60T

Detector: SEDEX 90 LT, 28T, 3.5bar

Sweeteners

Chromatogram of the Simultaneous HILIC/
Artificial Sweeteners incluing Polyols.

-ELSD Analysis of Natural and

Standard mixture: 1~ Erythritol, 2 - Sucralose, 3 - Sorbitol, 4 - Neotame, 5 - Acesulfame, 6
Neohesperidin dihycrochaicone, 7 - Saccharin, 8 - Aspartame, 9 - Cyclamate, 10 - Rebaudioside
A(fam Sevi), (Goncentator: S00ppm each)

Injection volume:

Coturn: Fypérsl GOLD HILIC (18, 2.1 x 150mm), 40T

Flowrate: 05mLimin

Eluent: Ammonium acetate S0mM, pHS (A) / ACN (B)

Gradient: 0-0.5 minute: 5%A, 0.5-10 minutes: from

Detector: SEDEX 90 T, 35C, 3.5bar

icability of LT-ELSD in HPLC with
and water-soluble vitamins, a  mino acids, peptides, proteins, organic acids, phen

nd a new optical head design based on a laser, whic  h results in an outst

high sensitivities for various types of compounds s

igh-performance LT-ELSDs provides the analysts with
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Vane oz 1o o
Standard mixture: 22 Compounds (see Table beside ) rom - = -
Injection volume: 2L deonre : :
Column: Zorbax SB-C18 (1,8ym, 2,1 x 150mm), 40T Tyrosne 005 24 29
Flowrate: 0.3mLimin oo i 0
Eluent: At H20 + (0,5% TFA, 0,3% HFBA) - B: ACN e oo ) 1o
Gradient: 0-3 minutes: 100%A, 3-10 minutes from %8 to 5%B, 10-20 minutes: from S%B10 [ eneurs o . = =
35%B, 20-22 minutes: 35%8 — = =
Detector: SEDEX 90 LT, 50C, 3.5bar 2 Typiophiane. 08 L3 L
Global HPLC/ LT-ELSD Method for Amino Acids, Peptides and Proteins

Chromatogram of the Direct and Simultaneous HPLC/
Acids, Peptides and Proteins,

-ELSD Analysis of Amino

Standard mixture: 1-GLY, 2 - PRO, 3- VAL, 4 - MET, 5- LEU, 6 - TYR, 7 - GLY-TYR, 8- PHE, 9
10 - VAL-TYR-VAL, 11 - MET-Enkephalin, 12 - Angiotensin Il, 13 - LEU-Enkephalin, 14 -
Ribonuclease A, 15 - Cytochrome C, 16 - Holo-Transferrin, 17 - Apomyoglobin (i 250ppm each)
Injection volume:
Column: Ascentis Express Peptide ES-C18 (2.7um, 2.1 x 150mm), 25C
Flowrate: 0.3mLimin

Eluent. H20 +0.1% TFA (A) / ACN + 0.1% TFA (B}

Gradient: 0-0.5 minute: 2968, 0.5-15 minutes from 2%B to 60%B

Detector: SEDEX 90 LT, 50C, 3.5bar

Minute

-ELSD Method for Vitamins
Chromatogram of the Simultaneous HPLC/
Soluble Vitamins.

-ELSD Analysis of Water- and Fat-

Standard mixture: 1 - Thiamin (81), 2 - myo-Inositol (B8), 3 - Pyridoxine (B6), 4 - Ascorbic acid (C)
5. Pantathric acid (85), 6 - Foic acd 89). - Cyanacobalamine (812). .- Ribofain 82),9
Biotin (87), 10 - Retinol (A]‘ﬂ (K2), 12 - Ergoca

(03), 14 (8).15- al 1), v
Injection volume: 2L

Column: Imtakt Scherzo SM-C18 ~ (3um, 2 x 150mm), 30C
Flowrate: 0.3mUmin

Eent: & H20 + 0% HCOOH - B: ACN

. i Eum)m 10 200ppm).

Gradient: 0-0.1 minute: 100064, 0.1-10 minutes: rom 0%8 to 30968, 10-11 minutes: 30%E, 11-12
e om 065 1 100945, 12.58 mimtes: 100965
‘ ° P e ® * Detector: SEDEX 90 LT, 40T, 3.5bar
HPLC/LT-ELSD Analysis of Organic Acids

Chromatogram of the Simultaneous HPLC/
Phenolic Acids.

-ELSD Analysis of Organic and

‘Standard mixture: 1 - Quinic acid, 2 - Malic acid, 3 - Tartaric acid, 4 - Succinic acid, 5 - Citric acid,
6 - Gallic acid, 7 - Lactic acid, 8 - Protocatechuic acid, 9 - 4-Hydroxyphenylacetic acid, 10
Chiorogenic acid, 11 - Syringic acid, 12 - Gentisic acid, (Concentration: 80ppm to 150ppm)
Injection volume:

Column: Imtakt Scherzo SM-C18  (3um, 2 x 150mm), 30C

Flowrate: 0.3mLmin

Eluent. A: H20 +0,3% HCOOH - B: ACN + 1% HCOOH

Gradient: 0-2 minutes: 100%A, 2-10 minutes: from 0%B to 20%B, 10-15 minutes: 20%B

Minute Detector: SEDEX 90

30C, 35bar

Global HPLC/ L T-ELSD Method for Inorganic lons

Chromatogram of the Simultaneous HPLC/
and Cations.

-ELSD Analysis of Inorganic Anions

Standard mixture: 1-NO, 2-Br,3-Cl,4-K,5-Na, 6- PO, 7- SO, 8-Zn, 9- Mg, 10 - Ca,
(Concentration: 80pprm to 200ppm)

Injection volume:

Column: ZIC-HILIC (3.5m, 2.1 x 150mm), 40C

Flowrate: 0.3mLmin

Eluent: A: Ammonium formate 20mM, pH:3 - B: AC

Gradtent. 0.3 minLies: J094A. 3-10 mites:from 2004 1o 80%A, 10-15 inutes: 80

Detector: SEDEX 90 LT, 40C, 3.5bar

Minute

Global HPLC/ LT-ELSD Method for Food Additives and Supplements

Chromatogram of the Simultaneous HILIC/
Additives and Supplements.

-ELSD Analysis of Several Food

Standard mixture:  1- Catffeine, 2 - Vitamin B3, 3 - Vitamin B6, 4 - Chloride, 5 - Erythit
Vitamin C, 7 - Xyitol, 8 - Potassium, 9 - Sodium, 10 - Rebaudioside A (from Stevia), 11
12 - Magnesium, 13 (5\uvanu( acid, (Concentration: 500ppm to 1000ppm).

Injection volume:

Column: Ascentis Express HILIC (2.7ym, 2.1 x 150mm), 30T

Flowrate: 0.5mUmin

Eluent: Ammonium formate 200mM, pH3 (A) / ACN (B)

Gradient: 0-1 minute: 8%A, 1-8 minutes: from B%A to 25%A, 8-12 minutes: 25%A

ol, 6 -
Taurine,

Detector: SEDEX 90 LT, 40C, 35bar

Minute

Simultaneous HPLC/ -ELSD Analysis of Several Surfactants

HPLC/LT-ELSD Chromatogram of four Surfactants
Standard mixture:
Injection volume:

Cotamn: Aceiam Sufactant Plus (3um, 3 x 150mm), 30C

Flowrate: 0.6mLimin
\ | Eluent: Ammonium acetate 100mM, pHS () / Acetonitrle (B)

‘ | \ 1 Gradient: 0-0.1 minute: 2968, 0.1-20 minutes: from 298 to 20968, 20-30 minutes: from 20%8 to
| 5098

1 PEG 200, 2 - PEG 600, 3 - PEG 2000, 4 - Triton X100

- L.

= Detector: SEDEX 90 LT, 35T, 3.5bar

uch as fatty acids, fatty alcohols, mono-, di- and t
olic acids, inorganic anions and cations, surfactan

riglycerides, phospholipids and other compounds rel
. These applications usinga ~ single Universal detector

ated to lipids, mono-,
are straightforward

anding sensitivity increase wi  th LOD (S/N=3) down to the low-nanogram and even'to  the sub-nanogram levels (e.g.  500pg for

aquite relevant, reliable and cost-effective solu  tion to their separation and quantfication challen  ges.



