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Abstract
| - Generic HPLC/LT-ELSD Method for Carbohydrates Il - HPLC/LT-ELSD Analysis of Underivatized Am V - Generic HPLC/LT-ELSD Method for Inorganic lons
Among the detectors available in Liquid Top Ton
ht-
Detoct ELSD b aporative Li =7' '"I!I! RT %RSD (n=6) | (SIN=3) RT %RSD (n=6) (SIN=3)
etector ecame in recent years a wel
(! ) y Minutes | RT | Response | ng (0.c.) Minutes | RT | Response | ng(o.c.) RT %RSD (n=10)
established instrument thanks to several theoretical PP Py ” -
studies based on fundamental investigations and =yeer 1 - Taurine 106 | 005 17 22 Minutes | RT | Response | ng(o.c) |
numerous applications provided during the last thirty ‘ ) ‘ | ‘ 2-Rhamnose 365 | 004 20 229 2- Glycine 147 | oos o 28 1-803 276 o1 02
years. Indeed, ELSD is considered as a nearly “ . | | “ | 3 - Erythritol 385 0.05 12 "7 T 3 - Aspartic acid 164 0.05 14 23 2-Br 3.93 0.07 31 6.7
Universal, powerful and cost-effective technique, and [ ‘ | U ‘ ‘ ‘ 4 - Arabinose 4.63 0.06 2.7 20.0 | 4 - Glutamine 177 0.04 3.2 3.2 s 3-Cl 4.60 0.09 40 8.1
is ideally appropriate far t_he majority of the liquid [ ‘ ‘ N ‘ | | 5 Xylose 479 | 0.06 17 200 5 - Glutamic acid ot 006 . s & 4K ) 013 e o5
chromatography applications. Today, the power of H I “ i | | 6P 561 006 1 154
i " i i \h Il Iit | N I - Fructose uLL 6 - Threonine 210 004 1.0 23 5-Na 7.80 012 17 35
this detection mode is further extended with a new “ I L L UL E— s 005 o o L
. M - /! YU A - Sorbitol -
model which proposes a genuine and efficient Low- i R Z ! - - 7-GABA 250 | 006 6.1 20 LL U 5-PO4 1005 | 006 31 154
Temperature technology (LT-ELSD™) combined with Nimss 8 - Mannose 689 | 004 04 200 Ninute 8 - Cysteine 265 0.03 32 43 7-504 1122 0.04 28 103
an innovative detection chamber, thus prov:dmg the 9 - Galactose 7.37 | 018 25 353 9 - Ornithine 323 0.05 11 24 1 H 8-Zn 12.05 0.07 29 6.7
itiviti ci of the Si HPLC/LT-ELSD Analysis [10. " Vinute
highest r with all Jo ol oo B Sl Oltgeachoriaas. lys 10 - Glucose 793 | 042 2.1 286 10 Lysine 517 019 14 52 9.-Mg 1259 0.09 32 0.6
semi-volatile and thermo-labile ones. 11 - Inositol 1225 | 005 10 86 c of the Direct HPLC/LT-ELSD Analysis of 11-Proline 565 | 021 0 75 10-cCa 1306 | 047 25 13
Standard mixture: 20 Compounds (see Table beside) 2 6 Amino Acids.
To show the st th and th cility of thi e ol 25 Compou ¢ ide) 12 - Sucrose 1366 | 0.06 17 5.1 12- Histidine 72 o1a 6 18
0 show the strength and the versatility of this ¢ 1 imtakt UK-Amino (3um. 3.0 x 250mm), 60°C 13 - Maltulose 1419 | 004 17 74 Standard mixture: 22 Compounds (see Table beside) ra—— oa o o e Chromatogram of the Simultaneous HPLC/LT-ELSD Analysis of Inorganic Anions and Cations.
new ELSD model, several liquid chromatography Flowrate: 0.7mL/min Injection volume: 2uL - Theanine
o B N Eluent: A: H20 - B: ACN 14 - Lactose 1523 | 0.06 15 62 Column: Zorbax sa C18 (1,8um, 2,1 x 150mm), 40°C 14 - Argi 11.29 047 15 45 Standard mixture: 10 Compounds (see Table beside)
apphcatmn§ are thoroughly developed n th'_s work. Gradient: 0-6 minutes: 10%A, 6-20 minutes: from 10%A 0 25%A, 2025 [ 1550 | 004 e o5 Flowrate: 0.3mL/mi e Injection volume: 2L
These applications use the most recent liquid minutes: 25%A - Maltose Eluent: A: H20 + (o.s% TFA, 0,3% HFBA) - B: ACN 15 - Valine 11.77 0.12 1.9 6.3 Column: ZIC-HILIC (3.5um, 2.1 x 150mm), 40°C
;. ; . Gradient: 0-3 minutes: 100%A, 3-10 minutes from 0%B to 5%B, 10-20 — N Flowrate: 0.3mUmin
chromatography media, such as multi-mode, HILIC |\ ' <00y o0 0 sepa, 16 Trehalose 1649 | 005 | 18 e minutes: from 5%8 to 35%B, 20-22 minutes: 35%8 16 - Methionine 1253 | 014 1.9 64 Eluent: A: Ammonium formate 20mM, pH:3 - B: ACN
and sub-two-micron particle phases, allowing 17 - Raffinose 1954 | 0.04 34 337 17 - Tyrosine 1467 005 24 29 Gradient: 0-3 minutes: 20%A, 3-10 minutes: from 20%A to 80%A, 10-15 minutes: 80%A
outstanding separations and simultaneous analyses 18 - Maltot 2030 | 00s 06 o Detector: SEDEX 90LT, 50°C, 3.58ar
) . - - Maltotriose 18 - Isoleucine 1743 | 007 18 17 Detector: SEDEX 90LT, 40°C, 3.58ar
of a wide range of compounds belonging to the major 19 - Nystose 228 | 00 e 00
chemical and biochemical classes. 19 Leucine 1760 | 003 17 16
This work proposes several generic LC-ELSD 20 - Maltotetraose | 2545 | 003 07 349 20 - Norleucine 1786 | 007 13 15
A . . * Semivolatile compound
and the ly of the Il 21- 18.75 0.03 0.9 16
3 - i - ipi 22 - Tryptophane 1988 | 006 13 14 - -| i i i
groups of compounds. eneric ethod for Lipids VI - HPLC/LT-ELSD Analysis of Organic Acids LOD
. 9 = =
- Carbohydrates (mono-, di- and LoD RT %RSD (n=8) | (SIN=3)
y ) . . RT %RSD (n=6) | (SIN=3) . . .
ollgo'sacchar'ldes) and polyols obtained with a IV - Generic HPLC/LT-ELSD Method for Vitamins Minutes | RT | Response | ng (o.c.)
gradient elution. Minutes | RT | Response | ng(o.c) 1 - Quinic acid 1.60 0.09 21 45
- Polar and non-polar lipids, which 1 Lauric acid 487 |02 | 47 162" o5 2. walic acid 208 | 009 19 77
represents a very convenient and efficient alternative 2 2 - Linolenic acid 747 | 021 33 41 RT %RSD (n=6) (SIN=3) 3 - Tartaric acid 2.37 0.1 27 20.9
to GC -analysef. 3 Myristic acid 788 | 021 21 6 Minutes | RT | Response | ng(o.c. 4-Succinic acid 327 | 020 22 9.0
- Amino acids without any tedious derivation step 1 | ‘ | 4 - Retinol (Vit A) 810 | 020 33 36 S 1B 082 011 26 57 3 o 0.25 13 253
before detection. ‘ ‘ | | - Linoleic aci
.. | I \ 1 | | L)L 5 Linolele acid 943 | 020 21 51 ‘ 2-88 114 0.09 62 63 6 - Gallic acid 760 | 031 19 80
- Inorgamc 10ns without the use of any 4 = ) i id——=="=="|6-Monolein 1021 | 014 33 48 ‘ ‘l ‘ 3-B6 144 016 27 18 7 -Lactic acid 081 018 24 550"
i h ion su; Minate e i It ‘
_ such as fon supp Chromatogram of the Simultaneous HPLC/LT-ELSD 7 - Paimitic acid 1143 | 025 29 08 Il | - - \ M S 194 | 025 24 96 wia | 1021 | 014 s 37
- Water soluble and fat- soluble vitamins Analysis of Fatty Acids, Fatty Alcohols, Fat-Soluble 8- Oleic acid 1235 | 023 20 57 - 5.85 732 015 68 69
analyzed simultaneously. Vitamins, Mono-, Di- and TriGlycerides and Related T ‘ 5 = LR 1232 | 009 17 34
: Compounds 9 - Hexadecanol 1288 | 012 48 21 M 6-89 992 009 31 80 ' ’ N ’ 10.- Chi a | 1316 | oo7 22 40
; : i - inue - Chlorogenic aci :
- Organic and phenolic acids. 10 - Stearic acid 1577 | 0416 22 05 o -
idati i i Standard mixture: 25 Compounds (see Table beside) = c of the Si HPLC/LT-ELSD 1812 1047 o1 41 46 11- Syringic acid 1362 | 0.07 3.0 23
Validation data are provided and include low N il
Injection volume: 2L 11 - Octadecanol 1732 | o1t 26 05 Analysis of Water- and Fat-Soluble Vitamins. 8.B2 1040 011 34 50 —
limits of detecnon (down to the sub-nanogram levels) Column: Hypersil GOLD (1,9um, 2,1 x 200mm), 60°C 12 - Gentisic acid 14.97 0.06 19 6.2
Flowrate: 0.3mL/min 12 - Eicosanol 2163 | 0.06 3.1 0.7 Standard mixture: 15 Compounds (see Table beside) 9-B7 10.70 0.09 42 48 * Semi-volatile compound
to s hthehl ality ang the h of this Eluent: A: MeOH/ACN/H20/Formic acid (500:300:198:2) - B: Injection volume: 2yl oA er oo o - "
di ffe 13 - Cholesterol 23.80 0.17 28 13 : ¥ 2 ¢ - 6
I ighly an geOH/Acvewne/Fcrmlc ac\dD(SQB /400:2) N olesterol Column: .Imtakl Scherzo SM-C18 (3um, 2 x 150mm), 30°C Cl of the HPLC/LT-ELSD Analysis of Organic and Phenolic Acids.
detection mode. radient: 0-3 minutes: 100%A, 3-43 minutes: from 100%A to 14-D nol 2557 0.06 32 0.9 Flowrate: 0.3mL/min 11-K2 20.87 0.07 21 142
100%B ocosanol Eluent: A: H20 + 0,3% HCOOH - B: ACN
15 - a-Tocopherol (VitE) | 2580 | 0.05 2o 38 Gradient: 0-0.1 minute: 100%A, 0.1-10 minutes: from 0%B to 30%B, 10- [12.- D2 2280 | 006 15 476 Standard mixture: 12 Compounds (see Table beside)
Detector: SEDEX 90L.T, 26°C, 3.58ars 11 minutes: 30%B, 11-12 minutes: from 30%B to 100%B, 12-26 minutes: Injection volume: 2uL .
16 - Vitamin K 2020 | 002 36 38 100%B 13-D3 23.26 0.06 26 52.6 gﬁ::‘;?ellg?r:tﬁ:em SM-C18 (3ym, 2 x 150mm), 30°C
17 - Squalene 3254 | 042 20 24 X . 14-E 2361 0.07 16 450 Eluent: A: H20 + 0,3% HCOOH - B: ACN + 1% HCOOH
4 Detector: SEDEX 90LT, 40°C, 3.56ar N Gradient: 0-2 minutes: 100%A, 2-10 minutes: from 0%B to 20%B, 10-15 minutes: 20%8
18 - Diolein 34.13 0.05 2.8 23 15 - K1 25.86 0.07 1.7 41.7
z 19 - Trilaurin 3650 | 0.0 31 24 Conclusion Detector: SEDEX 9017, 30°C, 3.5Bar
20 - Trilinolenin 38.90 0.08 4.0 25
i Jl 21 - Trimyristin 4097 | 0.08 47 1.7 . The developed in this work the Uni ! icability of LT-ELSD in HPLC with high sensitivities for various types of compounds such as mono-, di- and
L - 22 - Coenzyme Q10 41.09 | 003 27 18 li ides, polyols, fatty acids, fatty alcohols, mono-, di- and trigly i ipids and other ds related to lipids, fat- and water-soluble vitamins, amino acids,
ch " f the HPLC/LT-ELSD Analysis of 23 - Trilinolein 4173 | 006 36 19 organic acids, phenolic acids, inorganic anions and cations. These applications usmg a single detector are straightforward to operate and do not require any additional equipment.
Ph:’:ﬁ;ﬂ:’: otthe b nalysis o 24 - Tripalmitin 400 | 008 20 7 . The New SEDEX 90LT benefits from both the Low-Temperature technology and a new optical head design based on a laser, which results in an outstanding sensitivity increase with
25 -Trion w20 | oos s " LOD (S/N=3) down to the low-nanogram and even to the sub-nanogram levels (e.g. 500pg for Stearic acid and Octadecanol, 600pg for Mg, 700pg for Eicosanol,
. - Triolein
H P L c I E L S D s t Standard mixture P = . As a conclusion, the association of the most recent chromatography media and the New generation of high-performance ELSDs provides the analysts with a quite relevant and cost-
= ys em Chromatography: same conditions as above  Semivolatle compound ffecti ion to their separation and

Detector: SEDEX 90L.T, 40°C, 3.5Bars
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