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Fats, Oils, and Other Lipids

Introduction

Many compounds are insoluble in water but are very soluble in organic
solvents. These biological compounds are referred to as lipids. Many
different types of lipids exist, often grouped together into families for
convenience. To the food scientist, perhaps the most familiar lipids are
fats and oils. Both fats and oils have similar structures, being composed
of a glycerol backbone with a variety of fatty acids attached. Depending
upon which fatty acids are present, the result can be either a solid (fat) or
liquid (oil) at room temperature. Fats and oils can be obtained from either
animals (e.g., butter, lard, fish oil) or plants (e.g., peanut butter, vegetable
shortening, olive oil).
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ats, Oils, and Other Lipids

The type of fatty acids present not only affects the physical form of the
fat/oil, but also its health benefits. Saturated fats, including meat fats, milk
fat, butter, lard, coconut oil, and palm ail, are purported to be unhealthy
and associated with increased risk of cardiovascular disease. Unsaturated
fats occur in either trans- or cis-forms. Trans-fats, which are typically man-
made and formed by the partial hydrogenation of oils, are thought not to
be healthy. Fats that contain multiple cis-forms, e.g., omega-3 fatty acids,
typically obtained from the consumption of fish oil or flax-seed oil, may be
associated with health benefits.

Lipids are often measured using gas chromatography (GC) with flame
ionization detection or mass spectrometry. Although GC offers excellent
resolution it does require that the lipids be derivatized in order to render
them volatile prior to analysis.

Lipids can also be separated using HPLC techniques. However, as lipids
typically lack a chromophore, UV absorbance detection cannot be used
effectively. Charged aerosol detection is ideal for a wide range of non-
volatile analytes, whether a chromophore is present or not.
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~ High-Performance
Liquid Chromatography

Thermo Scientific™ Dionex™ UltiMate™ 3000 UHPLC*
systems offer excellent chromatographic performance,
operational simplicity and unrivaled flexibility. Choose
from a wide range of standard and unique specialty
detectors to extend your laboratory’s analytical
capabilities.

Analytical Technologies
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UltiMate 3000 UHPLC* Systems

Introduction

Analytical Technologies

Best-in-class HPLC systems for all your chromatography needs

UltiMate 3000 UHPLC* Systems provide excellent chromatographic performance while maintaining easy, reliable operation. The basic and standard
Trglyceride Analysis analytical systems offer ultra HPLC (UHPLC) compatibility across all modules, ensuring maximum performance for all users and all laboratories.

Covering flow rates from 20 nl/min to 10 mL/min with an industry-leading range of pumping, sampling, and detection modules, UltiMate 3000
UHPLC* Systems provide solutions from nano to semipreparative, from conventional LC to UHPLC.

Antioxidant Additives Superior chromatographic performance

References e UHPLC design philosophy throughout nano, standard analytical, and rapid separation liquid chromotography (RSLC)
e (620 bar (9,000 psi) and 100 Hz data rate set a new benchmark for basic and standard analytical systems

e RSLC systems go up to 1000 bar and data rates up to 200 Hz

e 2 Dual System for increased productivity solutions in routine analysis

Glyceride Analysis

Poly-Unsaturated Fatty Acids

e Fully UHPLC compatible advanced chromatographic techniques
e Thermo Scientific™ Dionex™ Viper™ and nanoViper™ fingertight fittings—the first truly universal, fingertight fitting system even at UHPLC pressures
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Analytical Technologies

We are uniquely focused on making UHPLC technology available to all users, all laboratories, and for all analytes.

Rapid Separation LC Systems
The extended flowpressure footprint of the RSLC system provides the performance for ultrafast
high-resolution and conventional LC applications.

RSLCnano Systems
The Rapid Separation nano LC System (RSLCnano) provides the power for high resolution and
fast chromatography in nano, capillary, and micro LC.

Standard LC Systems
Choose from a wide variety of standard LC systems for demanding LC applications at nano,
capillary, micro, analytical, and semipreparative flow rates.

Basic LC Systems
UltiMate 3000 Basic LC Systems are UHPLC compatible and provide reliable, high performance
solutions to fit your bench space and your budget.
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UltiMate 3000 Variable Wavelength
Detectors

The Thermo Scientific Dionex UltiMate 3000 VWD-3000 is a variable
wavelength detector (VWD) series for industry leading UV-Vis detection.
The forward optics design and wide range of available flow cells ensure
optimal performance over a flow rate range of five orders of magnitude.
Automated qualification, performance optimization, and instrument wellness
monitoring deliver maximum uptime, simplify work-flow, and give you full
confidence in your analytical results. The detector is available in a standard
100 Hz (VWD-3100) and a 200 Hz Rapid Separation version (VWD-
3400RS) for the most challenging UHPLC applications.

High-Performance UV-Vis Detection

e The VWD-3400RS variant provides data collection rates of up to 200
Hz for optimal support of today’s and tomorrow's UHPLC separations

e The VWD-3100 standard detector operates at up to 100 Hz data rate
for optimum support of 62 MPa (9000 psi) UltiMate 3000 Standard
systems

e Superior detection of trace analytes with low noise (< —2.0 pAU) and
drift (< 100 pAU/h)

e The detector’s large linearity range of up to 2.5 AU is ideal for appli-
cations with widely varying analyte concentrations

e Up to four absorption channels (VWD-3400RS) and spectral scans
support effective method development

e Active temperature control of optics and electronics for data acquisi-
tion independent of ambient conditions

Analytical Technologies

Standard HPLC Detectors

Front panel access for quick and easy lamps and flow cells changes
Automated qualification monitoring for full regulatory compliance

Large front panel display for monitoring the detector status even from
a distance

Maximize uptime using predictive performance—based on monitoring
the life cycle of detector lamps

The detector can be upgraded with the Thermo Scientific Dionex
pH/Conductivity Monitor (PCM-3000) for accurate and precise pH-
and conductivity monitoring

Unique 45 nL ultra-low dispersion UV monitor for dispersion-free UV
detection in LC/MS

UltiMate 3000 VWD-3400 Variable Wavelength Detector.
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UltiMate 3000 Diode Array and
Multiple-Wavelength Detectors

The Thermo Scientific Dionex UltiMate DAD 3000 detector is a high-res-
olution, 1024-element diode array detector (DAD) available in Rapid
Separation (200 Hz) and Standard (100 Hz) versions. It operates with
the Thermo Scientific™ Dionex™ Chromeleon™ Chromatography Data
System (CDS) software to provide a variety of spectra views, including
3-D plotting and automated chromatogram handling. The high resolution
and low-noise performance of the DAD-3000 family makes it ideal for

the most sensitive and accurate library searches and peak purity analyses.

The detector is also available as a multiple wavelength detector (MWD) in
Standard (100 Hz) and Rapid Separation (200 Hz) versions.

e Data collection at up to 200 Hz using a maximum of eight sin-
gle-wavelength data channels and one 3-D field (3-D only with
DAD-3000 (RS)) for best support of ultrafast separations

e Standard versions operate at up to 100 Hz data collection rate for
optimum support of 62 MPa (9000 psi) UltiMate 3000 Standard
systems

e Accurate compound confirmation with a 1024-element, high resolu-
tion photodiode array

e Flexibility in both UV and Vis applications with 190-800 nm wave-
length range

e | ow-noise over the full spectral range using deuterium and tungsten
lamps

e Fast and accurate wavelength verification using a built-in holmium
oxide filter

Analytical Technologies

Standard HPLC Detectors

The detector can be upgraded with the UltiMate PCM 3000 for accu-
rate monitoring pH gradients

Excellent reliability and reproducibility with low baseline drift (typically
< 500 pAU/N)

Simplified routine maintenance with front access to pre-aligned cells
and lamps

ID chips on flow cells and lamps for identification and life-span moni-
toring

Chromeleon CDS software for full control and flexible data handling

Front-panel display for easy monitoring of detector status to maximize
uptime

Flow cells for semi-micro, semi-analytical, analytical, and semi-prepar-
ative applications

Flow cells available in stainless steel and biocompatible versions

7
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UltiMate 3000 DAD-3000 Diode Array Detector

<X >


http://www.thermoscientific.com/liquidchromatography


Table of Contents

Introduction

Analytical Technologies

Glyceride Analysis
Triglyceride Analysis

Poly-Unsaturated Fatty Acids

Antioxidant Additives

References

RefractoMax 521 Refractive Index Detector

The Thermo Scientific RefractoMax 521 Refractive Index Detector from
ERC Inc. This detector, in combination with the UltiMate 3000 system, is
the right choice for the isocratic analysis of sugars, polymers, and fatty
acids. It features fast baseline stabilization and excellent reproducibility,
combined with high sensitivity. The RefractoMax 521 is fully controlled by
the Chromeleon CDS, and can also operate in stand-alone mode.

e The detector is highly sensitive and applicable universally. It provides
very stable baselines with a drift of 0.2 uRIU/h and a noise specifica-
tion of 2.5 nRIU or less

e The optical bench, thermostatically regulated from 30 °C to
55 °C, and the superior signal-to-noise ratio ensure highly precise
measurement results

Analytical Technologies

Standard HPLC Detectors

The extended flow rate range from 1 mL/min up to 10 mL/min and
the operating range of 1.00 to 1.75 RIU enable the use of this detec-
tor for a wide range of applications

Applications include the analysis of all compounds with low UV-Vis
activity, such as alcohols, mono- and polysaccharides, esters, fatty
acids, or polymers

An Auto Set-up function automates purging, equilibration, autozero,
and the control baseline stability and noise

Operation with Chromeleon CDS makes the detector easy to use and
ensures maximum productivity in instrument control, data processing,
and reporting of results

RefractoMax 521 Refractive Index Detector
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Corona Veo Charged Aerosol Detector

Charged Aerosol Detection provides near universal detection indepen-
dent of chemical structure for non- or semi-volatile analytes with HPLC
and UHPLC. A Thermo Scientific™ Dionex™ Corona™ Veo™ Charged
Aerosol detector is ideally suited as a primary detector for any laboratory,
while providing complementary data to UV or MS methods. No other
LC detector available today can match the performance of a Corona Veo
detector,

¢ High sensitivity — single-digit nanogram on column

e (Consistent response — independent of chemical structure

e \Wide dynamic range — to four orders of magnitude or greater

e Simple to use — easy to integrate with any HPLC/UHPLC system

The Corona Veo detector gives the simplicity, reproducibility and perfor-
mance required for a full range of applications from basic research to
manufacturing QG/QA. With charged aerosol detection you get predict-
able responses to measure analytes in direct proportion to their relative
amounts for quantitation without actual standards.

This detector offers the flexibility to use reversed-phase gradients, as well
as normal phase and HILIC modes of separation on any LC system. And,
in many cases eliminates the need for derivatization or sample pre-treat-
ment to provide real dilute-and-shoot simplicity.

Analytical Technologies

Specialty HPLC Detectors
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Corona Veo Charged Aerosol Detector
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Ultimate 3000 Electrochemical Detector

Electrochemical detection delivers high sensitivity for neurotransmitter
analysis, simplicity and robustness for pharmaceutical or clinical diagnos-
tics, and the selectivity for the characterization of complex samples such
as natural products, biological tissues and fluids. For today’s researcher,
there is a continuing need for detecting vanishingly small quantities of
analyte and often in complex samples. Because electrochemical detection
measures only compounds that can undergo oxidation or reduction it is
both highly sensitive and very selective.

The Thermo Scientific Dionex UliMate 3000 Electrochemical Detec-

tor, designed by the pioneers of coulometric electrochemical detection,
delivers state-of-the-art sensor technologies complete with an entire range
of high performance and ultra-high performance LC systems optimized

for electrochemical detection. The UltiMate 3000 ECD-3000RS takes
electrochemical detection to the next level with UHPLC compatibility, total
system integration, and selection of detection mode, all with unprecedented
operational simplicity.

Analytical Technologies

Specialty HPLC Detectors

Features include:

e Detection Modes — choose from DC and PAD for optimum analyte
response

e (Choice of sensors — both coulometric and amperometric sensors to
meet the demands of any application

e [UHPLC compatibility — ultralow peak dispersion and high data acquisi-
tion rates for conventional or fast, high resolution chromatography

e Modularity — easily expandable to multiple independent sensors for
unrivaled flexibility

e Autoranging — simultaneously measure both low and high levels of
analytes without losing data

e SmartChip™ technology — easy operation with automatic sensor
recognition, event logging and electrode protection

UltiMate 3000 Electrochemical Detector
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CoulArray Multi-electrode Array Detector

The Thermo Scientific™ Dionex™ CoulArray™ Multi-electrode Array de-
tector is the only practical multi-channel electrochemical detection system
that allows you to measure multiple analytes simultaneously, including
those that are chromatographically unresolved. The CoulArray detec-

tor delivers the widest dynamic range of any available electrochemical
detector with unmatched selectivity for detection of trace components in
complex matrixes, even when used with aggressive gradients.

e Measures analytes from femtomole to micromole levels

e (reatly simplify sample preparation and eliminate interferences

e Simultaneously analyze multiple analytes in very complex samples
e Fagsily produce qualitative information for compound identification

Multiple system configurations offer 4, 8, 12, or 16 channels that can be
upgraded anytime. The unique data acquisition and processing software
uses automatic signal ranging and a unique patented baseline correction
algorithms to provide identification and quantitation of single or multiple
analytes and powerful 3D data for quick sample fingerprint confirmation
with integration to pattern recognition platforms.

With the power of coulometric array technology, the CoulArray detector
can give you the qualitative data of a optical PDA with 1,000 fold greater
sensitivity to profile the characteristic qualities of products, determine
integrity, identify adulteration and even evaluate competitors’ products.

Analytical Technologies

Specialty HPLC Detectors

CoulArray Multi-electrode Array Detector
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Ultimate 3000 Fluorescence Detector e Unsurpassed reproducibility with active flow cell temperature control for
Glyceride Analysis The Thermo Scientfic Dionex UliMate 3000 FLD-3000 is a high-sensiiviy stable fluorophore activity independent of changes in ambient temperature
Talyceride Analysis fluoresoence detector series for UtiVate 3000 HPLC systems. It is avalablein -~ @ Long-life xenon flash lamp for highest sensitivity and long-term operation
— Rapid Separation (RS) and Standard (SD) versions. The optics of the FLD- without the need for frequent lamp changing
Poly-Unsaturated Fatty Acids 3000 series provide maximum stray-light suppression for best detection e Optional second photomultiplier (PMT) for unique Dual-PMT operation,
N B sensitivity. Operated with the Chromeleon CDS software, the detector provides offering an extended wavelength range up to 900 nm without sacrificing
Antioxidant Additives - . .
- automated qualification, various tools for method development, and instrument sensftivity in the standard wavelength range
elerences \évferllgeigw;nétgr:]n;ég;sase Of Use, maximum uptime, and the highest degree. Two-dimensional (2D) or three dimensional (3D) excitation, emission, or
g ' synchro scans to provide the highest degree of flexibility for method devel-
¢ Data collection at up to 200 Hz for optimal support of even the fastest opment or routine sample characterization
UHPL separations (FL.D-3400R5) ¢ |nnovative Variable Emission Fitter for real-time compound-related sensitivity
e Standard detectors operate at up to 100 Hz data rate for optimum support optimization (FLD-3400RS only)
of 62 MPa (9,000 ps) Utiate 3000 standard systems e Large front-panel display for easy monitoring of the detector status
* Lowestlimis of detection wit  Raman signal-to-noise rato ¢ Two flow-cell sizes for easy optimization to application requirements: the
(SN):> 550 ASTM (> 2100 using dark signal as noise reference) 8 LIL flow cell is ideal for trace analysis, and the 2 pL flow cell offers best
peak resolution with narrow-bore HPLC and UHPLC columns
Ultimate 3000 Fluorescence Detector
Thermo
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Analytical Technologies

lon Chromatography

Thermo Scientific Dionex IC systems have led the
analytical instrument industry for over 30 years with
solutions that represent state-of-the art technological
advancements and patented technologies.
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Innovative lon Chromatography Solutions

Our High-Pressure™ lon Chromatography (HPIC™) systems include the
Thermo Scientific Dionex ICS-5000* HPIC system, which is optimized for
flexibility, modularity, and ease-of-use, combining the highest chromato-
graphic resolution with convenience. In addition, the Thermo Scientific
Dionex ICS-4000 Capillary HPIC system is the world’s first commercially
available dedicated capillary high-pressure Reagent-Free™ (RFIC™) IC
system. The Dionex ICS-4000 system is always ready for the next analysis,
delivering high-pressure IC on demand.

Reagent-Free IC systems eliminate daily tasks of eluent and regenerant
preparation in turn saving time, preventing errors, and increasing conve-
nience. RFIC-EG systems use electrolytic technologies to generate eluent
on demand from deionized water, and to suppress the eluent back to pure
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Analytical Technologies

IC and RFIC Systems

water to deliver unmatched sensitivity, RFIC-ER systems are designed to use
carbonate, carbonate/ bicarbonate, or MSA eluents for isocratic separations.

At the heart of our ion chromatography portfolio is a unique set of column
chemistries that provide high selectivities and efficiencies with excellent
peak shape and resolution. Thermo Scientific™ Dionex™ lonPac™ chroma-
tography columns address a variety of chromatographic separation modes
including ion exchange, ion exclusion, reversed-phase ion pairing, and ion
suppression. Our column chemistries are designed to solve specific appli-
cations, and we offer a variety of selectivities and capacities for simple and
complex samples. Additionally, our Dionex lonPac column line is available in
standard bore, microbore and capillary formats for the ultimate application
flexibility.

Thermo Scientific Dionex IC instrument family
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Analytical Technologies

Mass Spectrometry

Thermo Fisher Scientific provides advanced integrated
IC/MS and LC/MS solutions with superior ease-of-use
and modest price and space requirements. UltiMate
3000 System Wellness technology and automatic MS
calibration allow continuous operation with minimal
maintenance. The Dionex ion chromatography family
automatically removes mobile phase ions for effort-free
transition to MS detection.
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Single-Point Control and Automation

Thermo Fisher Scientific provides advanced integrated IC/MS and
LG/MS solutions with superior ease-of-use and modest price and space
requirements. UltiMate 3000 System Wellness technology and automatic
MS calibration allow continuous operation with minimal maintenance. The
Dionex ion chromatography family automatically remove mobile phase
ions for effort-free transition to MS detection.

e Thermo Scientific™ MSQ Plus™ mass spectrometer, the smallest and
most sensitive single quadrupole on the market for LC and IC

e Self-cleaning ion source for low maintenance operation

Mass Spectrometry Instruments

Analytical Technologies

e (Chromeleon CDS software for single-point method setup, instrument
control, and data management compatible with existing IC and LC
methods

e The complete system includes the MSQ Plus mass spectrometer, PC
data system, electrospray ionization (ESI) and atmospheric pressure
chemical ionization (APCI) probe inlets, and vaccum system

Now, you no longer need two software packages to operate your
LC/MS system. Chromeleon CDS software provides single-software
method setup and instrument control; powerful UV, conductivity, and MS
data analysis; and fully integrated reporting.

MSQ Plus Mass Spectrometer
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Analytical Technologies

Chromatography Data Systems

Tackle chromatography management challenges with
the world’s most complete chromatography software.
Whether your needs are simple or complex or your
scope is a single instrument, a global enterprise, or
anything in between — the combination of Chromeleon
CDS’ scalable architecture and unparalleled ease-

of use, makes your job easy and enjoyable with one
Chromatography Data System for the entire lab.
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The Fastest Way from Samples to Results

The 7.2 release of Chromeleon Chromatography Data System software
is the first CDS that combines separation (GC/IC/LC) and Mass Spec-

trometry (MS) in an enterprise (client/server) environment. By extending
Chromeleon 7.2 CDS beyond chromatography into MS, lab technicians

Analytical Technologies

Chromeleon CDS Software

Enjoy a modern, intuitive user interface designed around the principle
of operational simplicity

Streamline laboratory processes and eliminate errors with eWork-
flows™, which enable anyone to perform a complete analysis perfectly
with just a few clicks

can now streamline their chromatography and MS quantitation workflows e Access your instruments, data, and eWorkflows instantly in the Chro-
with a single software package. MS support in Chromeleon 7.2 CDS is meleon Console

focused on routing and quantitative workflows, which provides access to
rich quantitative data processing and automation capabilities — ultimately

Antioxidant Additives

References e |ocate and collate results quickly and easily using powerful built-in

boosting your overall lab productivity and increasing the quality of your
analytical results.
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-\ CHROMELEON 72

Simply Intelligent

database query features
Interpret multiple chromatograms at a glance using MiniPlots

Find everything you need to view, analyze, and report data in the
Chromatography Studio

Accelerate analyses and learn more from your data through dynamic,
interactive displays

Deliver customized reports using the built-in Excel compatible spead-
sheet
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Analytical Technologies

Process Analytical Systems

Thermo Scientific Dionex process analytical systems
provide timely results by moving chromatography-based
measurements on-line.
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> "9 L& Process Analytical Systems and Software

Improved Process Monitoring with On-line Characterize your samples completely with multicomponent analysis
Chromatography IC and LC Systems * Reduce sample collection time and resources with automated multi-

Information from the Thermo Scientific Dionex Integral process analyzer point sampling

can help reduce process variability, improve efficiency, and reduce down- Improve your process control with more timely results
t@me. These systlems provide‘ comprehensive, precise, accurate informa- e See more analytes with nique detection capabilties
tion faster than is possible with laboratory-based results. From the lab to
the factory floor, your plant’s performance will benefit from the information
provided by on-line LC.

e The Thermo Scientific Integral Migration Path approach lets you
choose the systems that best meets your needs

Integral process analytzer
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Analytical Technologies

® Automated Sample Preparation

Solvent extractions that normally require labor-intensive
steps are automated or performed in minutes, with
reduced solvent consumption and reduced sample
handling using the Thermo Scientific™ Dionex™ ASE™
Accelerated Solvent Extractor system or Thermo
Scientific™ Dionex™ AutoTrace™ 280 Solid-Phase
Extraction instrument.
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Complete Extractions in Less Time Using ing process that makes it inert to chemical attack by acids and bases at
Glyceride Analysis Less Solvent elevated temperatures.
Triglyoeride Analysis Thermo Scientific Dionex ASE systems extract of solid and semisolid Dionex ASE systems are dramatically faster than Soxflet, sonication, and
— samples using common solvents at elevated temperature and pressure, other extraction methods, and require significantly less solvent and labor.
Poly-Unsaturated Fatty Acids The Dionex ASE 150 and 350 systems feature pH-hardened pathways ~ Accelerated solvent extraction methods are accepted and established
R with Dionium™ components to support extraction of acidic or alkaline In the environmental, pharmaceutical, foods, polymers and consumer
oA matrices, and combine pretreatment, solvent extraction, and cleanup it Product industries. Accelerated solvent extraction methods are accepted
References one step. Dionium is zirconium that has undergone a propritary harden-  and used by government agencies worldwide.
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Dionex ASE 150/350 and Dionex AutoTrace 280 SPE instruments
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Red palm fruit

ats, Oils, and Other Lipids

Glyceride Analysis

Glycerides, more correctly known as acylglycerols,

are esters formed from glycerol and fatty acids. As
glycerol has three hydroxyl functional groups, it can be
esterified with one, two, or three fatty acids forming
monoglycerides, diglycerides, and triglycerides,
respectively. Animal fats and vegetable oils contain
mostly triglycerides, but are degraded by enzymes
called lipases into mono and diglycerides and free
fatty acids.

<X >



Fats, Oils, and Other Lipids

Table of Contents

roducton =% 2 & 3 Glyceride Analysis

Analytical Technologies

Red Palm Oil

Glyceride Analysis
- Column: Thermo Scientific™ Accucore™ C18, 150 x 3 mm, 2.6 um
Triglyceride Analysis Column Temp.: 40 °C
- Injection Volume: 10 pL
‘ Mobile Phase:  A. Methanol/water/acetic acid (400:600:4)
Poly-Unsaturated Fatty Acids B. Tetrahydrofuran/Acetonitrile (50:950)
C. Acetone / Acetonitrile (900:100)
v " Gradient: Time  (mL/min) %A %B %C
W -10 1.0 90 10 0
0 1.0 90 10 0
References 30 1.5 15 85 0
- 75 15 7 85 8
82 15 0 0 100
85 1.0 90 10 0
90 1.0 90 10 0
Samples: 100 pL + 900 pL methanol/chloroform (1:1)
3001 Triglycerides

PA Diglycerides

Fatty feds Did You Know?
The highly saturated nature of palm oil renders it solid at room temperature,
making it a cheap substitute for butter in uses where solid fat is required, such
as the making of pastry dough and baked goods. It is less of a health-hazard
o than the alternative substitute of partially hydrogenated trans fat.
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Minutes

Figure 3-1. Separation of fatty acids, diglycerides and friglycerides in red paim oil extracts by
HPLC-Charged Aerosol Detection.
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Glyceride Patterns in Oils

Glyceride Analysis
E— Column: Accucore C18, Column: Accucore C18, 150 x 3.0 mm,
Triclveeride Analvsi 150 x 3.0 mm, 2.6 um, 50 °C
glyceride Anaysis 26um,50°C  Flow: 0.8-1.2 mU/min
Flow: 0.8-1.2mL/min  Injection Volume