
fractionation of dextran by the gel
filtration method

fractionation of dextran by the gel filtration method is a widely utilized
technique in biochemical and polymer research for separating dextran
molecules based on their molecular size. Dextran, a polysaccharide composed
of glucose units, exhibits a broad range of molecular weights, making its
fractionation essential for various industrial and scientific applications.
The gel filtration method, also known as size exclusion chromatography,
offers a gentle and effective approach to isolate dextran fractions without
altering their chemical structure. This article explores the principles
behind the gel filtration technique, the preparation and selection of
appropriate gel matrices, and the practical steps involved in achieving
precise fractionation of dextran. Additionally, it discusses critical factors
influencing separation efficiency and highlights the method’s advantages and
limitations. Understanding these aspects is crucial for optimizing dextran
fractionation protocols and enhancing the quality of downstream applications.
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Principles of Gel Filtration Chromatography

Gel filtration chromatography, also referred to as size exclusion
chromatography, operates on the fundamental principle of molecular size-based
separation. In this technique, a column is packed with porous gel beads that
serve as the stationary phase. When a dextran solution is applied to the
column, molecules traverse through the interstitial spaces and pores within
the gel beads. Larger dextran molecules are unable to enter the smaller pores
and thus travel faster through the column, eluting earlier. Conversely,
smaller molecules penetrate deeper into the gel matrix pores, resulting in
delayed elution.

This size-dependent separation allows for the effective fractionation of
dextran based on its molecular weight distribution. The method is non-
destructive, preserving the native structure of dextran molecules.
Additionally, gel filtration separates molecules without relying on chemical
interactions, which is beneficial when working with sensitive polysaccharides
like dextran.

Molecular Size and Elution Volume

In gel filtration, the elution volume correlates inversely with the size of
the molecules. Larger dextran fractions elute at smaller volumes, while



smaller fractions elute at greater volumes. This relationship enables the
determination of molecular weight distributions by calibrating the column
with standards of known sizes. Such calibration curves are essential for
accurate fractionation and characterization of dextran samples.

Types of Gel Filtration Media

The choice of gel filtration media significantly impacts separation
efficiency. Commonly used gels include dextran-based Sephadex, agarose-based
Sepharose, and polyacrylamide-based Bio-Gel. Each type offers specific pore
size ranges suitable for different molecular weight fractions of dextran.
Selecting an appropriate gel matrix matching the target dextran size range is
critical for optimal resolution.

Preparation and Selection of Gel Matrices for
Dextran Fractionation

Successful fractionation of dextran by the gel filtration method depends
heavily on the proper preparation and selection of the gel matrix. The gel's
pore size distribution must align with the molecular weight range of the
dextran sample to ensure effective separation. Additionally, the gel should
be chemically stable, inert, and compatible with the buffer systems used
during chromatography.

Commonly Used Gel Matrices

Several gel matrices are widely used for dextran fractionation, including:

Sephadex: A dextran-based gel available in various grades (e.g., G-25,
G-50, G-100) characterized by different pore sizes, suitable for
fractionating dextran molecules ranging from small oligosaccharides to
large polysaccharides.

Sepharose: An agarose-based gel offering larger pore sizes, ideal for
separating high molecular weight dextrans.

Bio-Gel P: Polyacrylamide gels with customizable pore sizes, useful for
fine-tuning fractionation of specific dextran fractions.

Gel Matrix Preparation

Before use, the gel matrix must be properly hydrated and equilibrated with
the chosen buffer to remove preservatives and achieve optimal swelling. The
gel should be packed uniformly into the chromatography column to prevent
channeling and ensure consistent flow rates. Degassing the buffer and
maintaining a controlled temperature during fractionation improve
reproducibility and resolution.



Procedure for Fractionation of Dextran by Gel
Filtration

The fractionation process involves several critical steps, beginning with
sample preparation and concluding with fraction collection and analysis.
Meticulous execution of each step ensures high-quality separation and
reliable results.

Sample Preparation

Dextran samples must be dissolved in an appropriate buffer at suitable
concentrations to avoid aggregation or viscosity-related issues. Filtration
or centrifugation may be necessary to remove particulates that could clog the
column. The sample volume should be optimized relative to the column bed
volume to maintain resolution.

Column Equilibration and Loading

The gel filtration column is equilibrated with the running buffer to
establish baseline conditions. The dextran sample is then carefully loaded
onto the top of the column without disturbing the gel bed. Maintaining a
consistent and controlled flow rate during loading is crucial for uniform
migration of dextran molecules.

Elution and Fraction Collection

Elution is performed by continuously passing the running buffer through the
column. Fractions are collected sequentially, often using an automated
fraction collector, based on elution volume or time. Monitoring the eluent’s
absorbance or refractive index can help identify dextran-containing
fractions.

Analysis of Fractions

Collected fractions are analyzed to determine their molecular weight
distribution and purity. Techniques such as refractometry, light scattering,
or specific dextran assays provide quantitative data. Fractions with desired
molecular weight ranges are pooled for further use.

Factors Affecting the Efficiency of Dextran
Fractionation

Several parameters influence the resolution and effectiveness of
fractionation of dextran by the gel filtration method. Optimizing these
factors enhances separation quality and reproducibility.



Column Dimensions and Flow Rate

The length and diameter of the chromatography column affect resolution and
sample capacity. Longer columns generally provide better separation but
increase run time. The flow rate must be controlled to balance between
resolution and throughput; excessively high flow rates can reduce separation
efficiency.

Gel Particle Size and Pore Distribution

Smaller gel particles offer greater surface area and improved resolution but
may cause higher backpressure. The pore size distribution must be compatible
with the dextran molecular weight range to prevent overlap and poor
separation.

Buffer Composition and Temperature

Buffer pH, ionic strength, and temperature impact dextran solubility and
interaction with the gel matrix. Maintaining consistent conditions prevents
sample degradation and ensures reproducible elution profiles.

Sample Concentration and Volume

Overloading the column with high sample concentrations or volumes can lead to
band broadening and reduced resolution. Optimizing these parameters is
essential for achieving clear fractionation.

Applications and Advantages of Gel Filtration
in Dextran Separation

Gel filtration chromatography has become the preferred method for
fractionation of dextran due to its non-destructive nature and high
selectivity. It finds extensive applications across research and industry.

Applications

Production of dextran fractions with defined molecular weights for
pharmaceutical and medical uses.

Purification of dextran samples for biochemical assays and structural
studies.

Quality control and standardization of dextran-based products.

Separation of dextran derivatives and conjugates in polymer chemistry.



Advantages

Gentle separation preserving native dextran structure.

Wide range of gel matrices adaptable to different molecular weight
ranges.

Relatively simple and reproducible technique with minimal sample
preparation.

Ability to simultaneously separate and analyze molecular weight
distributions.

Frequently Asked Questions

What is the principle behind fractionation of dextran
using gel filtration?

Gel filtration fractionation of dextran is based on size exclusion
chromatography, where molecules are separated according to their size as they
pass through a porous gel matrix. Larger dextran molecules elute earlier
because they are excluded from the pores, while smaller molecules enter the
pores and elute later.

Why is gel filtration preferred for fractionation of
dextran?

Gel filtration is preferred because it allows gentle separation of dextran
molecules without denaturation or chemical modification. It effectively
separates dextrans of different molecular weights based on their hydrodynamic
volume, providing high resolution and preserving bioactivity.

What types of gel matrices are commonly used for
dextran fractionation?

Common gel matrices include Sephadex, Sepharose, and Bio-Gel. Sephadex is
widely used for dextran fractionation due to its dextran-based crosslinked
structure, which provides an appropriate range of pore sizes for size
exclusion of dextran molecules.

How is the fractionation of dextran by gel filtration
monitored?

Fractionation is typically monitored by collecting eluted fractions and
measuring their refractive index, UV absorbance (if labeled), or by using
specific assays such as phenol-sulfuric acid method to quantify carbohydrate
content, enabling determination of molecular weight distribution.



What factors influence the resolution of dextran
fractionation in gel filtration?

Resolution is influenced by factors such as the pore size of the gel matrix,
column length, flow rate, sample volume, and temperature. Optimizing these
parameters helps achieve better separation of dextran molecules with closely
related molecular weights.

Can gel filtration fractionation separate dextrans
with very similar molecular weights?

Gel filtration can separate dextrans with moderately different molecular
weights, but its resolution is limited when molecules have very similar
sizes. For high resolution separation of closely sized dextrans,
complementary techniques like high-performance size exclusion chromatography
(HPSEC) may be used.

Additional Resources
1. Gel Filtration Techniques for Dextran Fractionation
This book provides a comprehensive overview of gel filtration chromatography,
focusing specifically on the fractionation of dextran molecules. It covers
the principles of gel filtration, the selection of appropriate gels, and
optimization of separation parameters. Practical protocols and
troubleshooting tips are included to assist researchers in achieving precise
dextran size separation.

2. Dextran Characterization and Separation by Gel Filtration
A detailed guide on the analytical methods used to characterize dextrans,
with an emphasis on gel filtration chromatography. The book discusses
molecular weight distribution, calibration methods, and data interpretation.
It also explores applications of dextran fractionation in pharmaceuticals and
biotechnology.

3. Advanced Gel Filtration Methods for Polysaccharide Fractionation
This text delves into advanced gel filtration techniques tailored for
polysaccharides like dextran. It highlights the influence of gel matrix
composition, flow rates, and sample preparation on separation efficiency.
Case studies illustrate successful fractionation of dextran samples of
varying complexity.

4. Practical Approaches to Dextran Fractionation Using Size Exclusion
Chromatography
Focusing on the practical aspects, this book offers step-by-step protocols
for fractionating dextran via size exclusion chromatography, also known as
gel filtration. It addresses common challenges such as column selection,
sample loading, and detection methods. The book is ideal for lab technicians
and researchers new to the technique.

5. Separation and Analysis of Dextran Polymers by Gel Filtration
This publication details the methodologies used to separate dextran polymers
by size using gel filtration. It includes discussions on calibration
standards, column packing materials, and the influence of buffer systems.
Analytical techniques for post-fractionation characterization are also
covered.



6. Chromatographic Techniques in Polysaccharide Research: Focus on Dextran
A comprehensive resource on chromatographic methods for polysaccharide
research, with a special section dedicated to gel filtration fractionation of
dextran. The book reviews the theory behind chromatographic separations and
provides comparative analyses of different gel filtration media.

7. Size Exclusion Chromatography of Dextran: Principles and Applications
This book explains the fundamental principles of size exclusion
chromatography as applied to dextran fractionation. It discusses parameters
affecting resolution and provides guidelines for method development.
Applications in drug delivery and biomaterials are also explored.

8. Dextran Fractionation and Molecular Weight Analysis by Gel Filtration
Focused on molecular weight analysis, this book describes how gel filtration
can be used to fractionate dextran samples and determine their molecular
weight distributions. It features detailed protocols for sample preparation,
chromatographic conditions, and data analysis techniques.

9. Laboratory Manual for Gel Filtration and Dextran Fractionation
Designed as a hands-on laboratory manual, this book provides detailed
experimental procedures for gel filtration chromatography aimed at dextran
fractionation. It includes safety considerations, equipment setup, and
troubleshooting guidance. The manual is suited for both students and
experienced researchers.
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understanding of this field.
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tissue engineering, and pharmaceutical sciences. - Divided into four distinct sections, this book
guides the reader systematically from fundamental principles of electrospinning, through to each
specialized application - Provides troubleshooting for the challenges and toxicity aspects of
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aspects of thisfield, filling your needs for up-to-date, detailed treatment of the methods of food
analysis.Volume 2 of this important 8-volume treatise focuses on essential physicochemical
techniques, ranging from the measurement of physical parameters, such as temperature, solubility,
and viscosity, to the determination of food components at the supramolecular andatomic levels.
Incorporating the latest developments in instrumentation that facilitate rapid, quantitative analysis,
Physicochemical Techniques assures you comprehensive, accuratecoverage that you can turn to time
and time again.Consolidating the expertise of renowned international authorities, Food Analysis:
Principlesand Techniques serves as the complete, state-of-the-art reference and the basis



forcontinuing development. For all food analysts in industry, government, and
academiaincludingfood scientists, chemists, biochemists, nutritionists, environmental chemists, and
microbiologists-this major resource will be the standard by which other works arecompared . Also,
graduate students in food science and nutrition will find each volume ofthis work indispensable in
their stu
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Discovery 1900-2000.The Bridge to The Sciences/Technology , 2001-12-18 Chromatography - A
Century of Discovery 1900-2000 represents the combined thinking and contributions of many
chromatographers. It includes several in-depth feature chapters covering the Beginnings of
Chromatography, which highlights M.S. Tswett, the inventor of chromatography, and several other
early pioneers. Included are the contributions of several Nobel Laureates,and 125 Chromatography
Award Winners and contributors, an extensive bibliography of publications on the History of the
Evolution of Chromatography; a presentation of Major International Symposia supporting
chromatography and as a bridge to selected sciences. Special chapters are written by well-known
Chromatographers on Support and Stationary Phases, and Separations followed by a chapter on
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Environmental Organic Chemistry Richard A. Larson, Eric J. Weber, 2018-04-27 Reaction
Mechanisms in Environmental Organic Chemistry classifies and organizes the reactions of
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mechanistic and physical organic chemistry. It will help readers understand these reactions and
their importance for the environmental fates or organic compounds of many types. The book has a
molecular and mechanistic emphasis, and it is organized by reaction type. Organic molecules and
their fates are examined in an ecosystem context. Their reactions are discussed in terms that
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treatment professionals, hazardous waste specialists, and biologists. Although conceived as a
comprehensive monograph, the book could also be used as a text or reference for environmental
chemistry classes at the undergraduate or graduate level.
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biotechnology occur, there is a need for a pedagogical tool to aid current students and laboratory
professionals in biotechnological methods; Methods in Biotechnology is an invaluable resource for
those students and professionals. Methods in Biotechnology engages the reader by implementing an
active learning approach, provided advanced study questions, as well as pre- and post-lab questions
for each lab protocol. These self-directed study sections encourage the reader to not just perform
experiments but to engage with the material on a higher level, utilizing critical thinking and
troubleshooting skills. This text is broken into three sections based on level – Methods in
Biotechnology, Advanced Methods in Biotechnology I, and Advanced Methods in Biotechnology II.
Each section contains 14-22 lab exercises, with instructor notes in appendices as well as an answer
guide as a part of the book companion site. This text will be an excellent resource for both students
and laboratory professionals in the biotechnology field.
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2012-01-20 The current volume entitled Protein Purification is designed to facilitate rapid access to
valuable information about various methodologies. It aims as well to provide an overview of
state-of-art techniques for the purification, analysis and quantification of proteins in complex
samples using different enrichment strategies.
  fractionation of dextran by the gel filtration method: Principles and Reactions of Protein
Extraction, Purification, and Characterization Hafiz Ahmed, Hafiz Ahmed PhD, 2017-07-27 Principles
and Reactions of Protein Extraction, Purification, and Characterization provides the mechanisms and
experimental procedures for classic to cutting-edge techniques used in protein extraction,
purification, and characterization. The author presents the principles and reactions behind each
procedure and uses tables to compare the different
  fractionation of dextran by the gel filtration method: Techniques in Molecular Biology
J.M. Walker, W. Gaastra, 2012-12-06 The last few years have seen the rapid development of new
methodology in the field of molecular biology. New techniques have been regularly introduced and
the sensitivity of older techniques greatly improved upon. Developments in the field of genetic
engineering in particular have contributed a wide range of new techniques. The purpose of this book
therefore is to introduce the reader to a selection of the more advanced analytical and preparative
techniques which the editors consider to be frequently used by research workers in the field of
molecular biology. In choosing techniques for this book we have obviously had to be selective, and
for the sake of brevity a knowledge of certain basic biochemical techniques and terminology has
been assumed. However, since many areas of molecular biology are developing at a formidable rate
and constantly generating new terminology, a glossary of terms has been included. The techniques
chosen for this book are essentially based on those used in a series of workshops on 'techniques in
molecular biology' that have been held at The Hatfield Polytechnic in recent years. In choosing these
chapters we have taken into account many useful suggestions and observations made by participants
at these workshops. Each chapter aims to describe both the theory and relevant practical details for
a given technique, and to identify both the potential and limitations of the technique. Each chapter is
written by authors who regularly use the technique in their own laboratories.
  fractionation of dextran by the gel filtration method: Advances in Chromatography J.
Calvin Giddings, 2021-06-23 This book presents the most up-to-date information on a wide range of
developments in chromatographic methods and applications. It provides timely, cutting-edge reviews
in the fields of bio-, analytical, organic, polymer, and pharmaceutical chemistry.
  fractionation of dextran by the gel filtration method: Methods of Analysis of Food
Components and Additives Semih Otles, 2011-11-16 With diet, health, and food safety news
making headlines on a regular basis, the ability to separate, identify, and analyze the nutrients,
additives, and toxicological compounds found in food and food components is more important than
ever. This requires proper training in the application of best methods, as well as efforts to improve
existing meth
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ngữ truy vấn của API Google Visualization trên nhiều dữ liệu. Ví dụ mẫu QUERY(A2:E6;"select
avg(A) pivot B") QUERY(A2:E6;F2;FALSE) Cú pháp
Refine searches in Gmail - Computer - Gmail Help Use a search operator On your computer, go
to Gmail. At the top, click the search box. Enter a search operator. Tips: After you search, you can
use the results to set up a filter for these
QUERY - Google 文档编辑器帮助 QUERY(A2:E6,F2,FALSE) 语法 QUERY(数据,查询, [标题数]) 数据 - 要执行查询的单元格范围。 每列 数
据 中的数值类型只能是布尔值、数字（包括日期/时间类型）或字符串。 如果有多种数
Linee guida per le query ed esempi di query Limitare le query per data per risparmiare sui costi
di elaborazione Ricorda che quando esegui una query su BigQuery ti verrà addebitato un costo e le
tabelle potranno diventare molto
QUERY - เครื่องมือแก้ไข Google เอกสาร ความช่วยเหลือ เรียกใช้การค้นหาของ Google
Visualization API Query Language จากข้อมูลทั้งหมด ตัวอย่างการใช้งาน QUERY (A2:E6,"select
avg (A) pivot B") QUERY (A2:E6,F2,FALSE)
Scrivere e modificare una query - Guida di Editor di documenti Google Per creare query in
Fogli connessi, puoi accedere alle query salvate dai progetti BigQuery. Scopri di più sulle query
salvate. Nel menu, nella parte superiore del foglio di lavoro, fai clic su Dati
QUERY - Google 文件編輯器說明 QUERY(A2:E6,F2,FALSE) 語法 QUERY(資料, 查詢, [標題]) 資料 - 查詢作業針對的儲存格範圍。
Each column of data can only hold boolean, numeric (including date/time types) or string
Pinterest Login Si continúas, indicas que aceptas las Condiciones de servicio de Pinterest y
reconoces que leíste nuestra Política de privacidad. Aviso de recopilación de información
Pinterest Pinterest es la plataforma de inspiración visual que la gente usa alrededor del mundo
para comprar productos personalizados a su gusto, encontrar ideas para hacer offline y descubrir
Pinterest - Apps en Google Play Pinterest es un sitio de infinitas posibilidades. Te permite: -
Explorar nuevas ideas - Comprar nuevas tendencias - Probar algo nuevo Explora un sinfín de ideas y
haz tus sueños realidad.



Pinterest Login By continuing, you agree to Pinterest's Terms of Service and acknowledge you've
read our Privacy Policy. Notice at collection
Pinterest Login Si continúas, aceptas los Términos del servicio de Pinterest y confirmas que has
leído nuestra Política de privacidad. Aviso de recopilación de datos
Pinterest Login Si continúas, indicas que aceptas las Condiciones de servicio de Pinterest y
reconoces que leíste nuestra Política de privacidad. Aviso de recopilación de información
Pinterest Login Si continúas, aceptas los Términos del servicio de Pinterest y confirmas que has
leído nuestra Política de privacidad. Aviso de recopilación de datos. ¿Aún no estás en Pinterest?
Regístrate
Pinterest - Argentina Pinterest te ofrece inspiración a través de un collage de imágenes y videos
de todo el mundo para que tu idea cobre vida
Pinterest See it, make it, try it, do it The best part of Pinterest is discovering new things and ideas
from people around the world
Pinterest Login Si continúas, indicas que aceptas las Condiciones de servicio de Pinterest y
reconoces que leíste nuestra Política de privacidad. Aviso de recopilación de información
LASER TREE — Choose Laser Tree to Upgrade Your Engraving Choose LaserTree to upgrade
your laser engraving machine. No need to replace your machine, just upgrade
: LASER TREE Laser Module, 40W Optical Output Diode Laser   LASER TREE comes from a
professional laser engraver and laser module manufacturer with an experienced R&D and support
team. We are committed to providing you
Twotrees | CNC Machine & Laser Engraving Machine for Beginners This desktop CNC,
carving and laser machine instructional video will show the setup of the machine. It will also show
you how to get started creating beautiful designs in wood, metal or
Laser to Cut Tree Branches: From Sci-Fi to Reality Laser cutting tree branches utilizes a high-
energy-density laser beam to irradiate the branches, causing them to rapidly vaporize and burn,
thereby achieving the purpose of cutting
LASER TREE 10W High Power Laser Module with Air Assist Metal I have not tested the laser
yet, but after i have, i will update this review. However at this stage i am very happy with the quality
of the laser and the speed of delivery
Everything You Need to Know About Laser Tree Cutters   What is a laser tree cutter and how
does it work? A laser tree cutter is a high-precision tool that utilizes a focused beam of light, or
laser, to cut through tree wood
Laser Tree Branch Cutter: Best Guide When choosing a laser to cut tree branches, you need to
consider the laser’s power output, cutting table size, optical quality, software compatibility,
technical support reliability and
LASER TREE K30 30W Optical Power Laser Module The LASER TREE K30 is a true 30W output
laser engraving and cutting module designed for powerful cutting. It uses beam compression
technology to combine six 5.5W laser diodes into
Laser Tree LT-80W-AA-PRO Laser Module One laser module has two built-in laser diodes.The
optical power of each diode is 5W. With beam combination technology, our laser module is double
powerful and the beam quality is as good
LASER TREE 20W Optical Power Laser Cutting Module It is a blue laser head with an output of
20W optical power. Compared with V1, V2 has been greatly improved with a new housing design,
easier to use air assist, longer focal length and
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