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QH”) Designation: E 1758 — 95 <!

Standard Test Method for
Determination of Carbohydrates in Biomass by High
Performance Liquid Chromatography *

This standard is issued under the fixed designation E 1758; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

€' Note—Paragraphs 11.4 and 11.7 were updated editorially in October 1996.

INTRODUCTION

The carbohydrates making up a major portion of biomass samples are polysaccharides constructed
primarily of glucose, xylose, arabinose, galactose, and mannose subunits. The polysaccharides present
in a biomass sample can be hydrolyzed to their component sugar monomers by sulfuric acid in a
two-stage hydrolysis process. These monosaccharides can then be quantitated by ion-moderated
partition HPLC.

1. Scope bility of regulatory limitations prior to useSpecific precau-

1.1 This test method covers the determination of carbohytionary statements are given in Note 2 and Note 4.
drates present in a biomass sample, expressed as the percent
by mass, of each sugar on a 105°C dried mass basis. '

1.2 Sample materials suitable for this procedure include 2-1 ASTM Standards:
hard and soft woods, herbaceous materials (such as switchgras®® 1193 Specification for Reagent Watter
and sericea), agricultural residues (such as corn stover, wheatE 1690 Test Method for the Determination of Ethanol
straw, and bagasse), wastepaper (such as office waste, box- EXtractives in Biomas’s o _
board, and newsprint), acid or alkaline-pretreated biomass E 1721 Test Method for the Determination of Acid-

(washed free of any residual acid or alkali), and the solid _Insoluble Residue in Biomass o
fraction of fermentation residues. All results are reported E 1756 TestMethod for the Determination of Total Solids in

Referenced Documents

relative to the 105°C oven-dried mass of the sample. Biomass _ _ _
1.3 The options for the types of samples to be analyzed in E _1757 Practl(_;e for Preparation of Biomass for Composi-
this test method are as follows: tional Analysis

1.3.1 As Received Samples

3. Terminolo
1.3.1.1 Air Dried (%T,4y)—The percent, by mass, of total ! i ”gy - .
solids of the air-dried sample. 3.1 Definitions of Terms Specific to This Standard:

1.3.1.2 45°C Dried (%T,0—The percent, by mass, of total 3.1.1 as received biomassthe biomass material as it is
solids of the 45°C dried sample. ' ' received in its field or process collected state.

1.3.1.3 Freeze Dried (%7;)—The percent, by mass, of total  >-1-2 oven-dried masithe moisture-free mass of a biom-
solids of the freeze dried sample. ass sample dried at 105°C as described in Test Method E 1756.

1.3.2 Extractives-Free Sample (%J—The percent, by 3.1.3 prepared biomass-material that has been treated

mass, of total solids of the extracted sample determined &ccording to Practice E 1757 in order to raise the total solids
105°é. content above 85 %, by mass, based on an oven-dried solids

1.4 The values stated in SI units are to be regarded as tH82SS: - - .
standard. 3.2 Abbreviations—Abbreviations of standards used in the

1.5 This standard does not purport to address all of theProcedure, and definitions of terms used in the calculations are

safety concerns, if any, associated with its use. It is théS follows:

responsibility of the user of this standard to establish appro- 3-2-1 Cr—known concentration of sugar recovery standard
priate safety and health practices and determine the applicaP€fore hydrolysis, in mg/mL.
3.2.2 C,—concentration of sugar recovery standard de-

tected by HPLC after hydrolysis, in mg/mL.
1 This test method is under the jurisdiction of ASTM Committee E-48 on
Biotechnology and is the direct responsibility of Subcommittee E48.05 on Biomass———————
Conversion. 2 Annual Book of ASTM Standardgol 11.01.
Current edition approved Oct. 10, 1995. Published December 1995. 3 Annual Book of ASTM Standardgol 11.05.

Copyright © ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, United States.


https://standards.iteh.ai/catalog/standards/sist/0845f286-dbea-4b57-b9cc-0368ab2539bd/astm-e1758-95e1

b £ 1758

3.2.3 C.,,—concentration of sugar in hydrolyzed sample 6.4 Desiccator using anhydrous calcium sulfate.
corrected for hydrolysis, in mg/mL. 6.5 Guard Columnscartridges appropriate for the column
3.2.4 Cip—concentration of sugar in hydrolyzed sample used.

detected by HPLC’ |n'mg/mL.' s Note 1—Deashing guard column cartridges from BioRaxf,the ionic
3.2.5 CVS (calibration verification standaré}standards ¢, H'/CO,", are an option when using an HPX-87Bolumn, or

used in determining the quality of the calibration curve as welkquivalent. These cartridges are effective in eliminating baseline ramping.
as the quality of the standard reagents used in preparing the6.6 Hewlett Packarl Model 1090 HPLC or equivalent

calibration standards. with refractive index detector.

32.7 % exracives.the percontage, by mass, of exracives, 7 HPLC Columns, BioRaHPX-87C! or HPX-57PY or
2.7 % p ge, by ' both, or equivalent.

in the extracted sample as described in Test Method E 1690. 6.8 Water Bath set at 30= 1°C.
3.2.8 R,,s—percent recovery of sugar recovery standard,
as determined in 13.2. ;
7. Reagents and Materials

3.2.9 %sugat,aciives-free—the  percentage, by mass, of g

sugar on an extractives-free 105°C dry weight basis, as /-1 Chemicals .
determined in 13.6.1. 7.1.1 Purity of Reagents-Reagent grade chemicals shall be

3.2.10% sugal,n —the corrected mass percent used in all tests. Unless otherwise indicated, it is intended that
e ole sample

sugar value on an extractives-free basis corrected to an &4 reagents conform to the specifications of the Committee on
received (whole sample) 105°C dry mass basis. Analytical Reagents of the American Chemical Society where

3.2.11 %T,—percentage, by mass, of total solids of the Such specifications are availal§l®©ther grades may be used,

sample prepared by drying at 45°C, as described by Practiggovided it is first ascertained that the reagent is of sufficiently
E 1757. ' high purity to permit its use without lessening the accuracy of
3.2.12 %T,,«—percentage, by mass, of total solids in the € determination. o
sample, dried at 105°C, as determined by Test Method E 1756. 7.1.2 Purity of Water—Unless otherwise indicated, refer-
3.2.13 %T, —percentage, by mass, of total solids of the €Nces to water shall be understood to mean reagent water as
2. a : ,

air-dried sample determined at 105°C as described by Tedefined by Type 1 of Specification D 1193.
Method E 1756. 7.1.3 Calcium Carbonate

3.2.14 %T, —percentage, by mass, of total solids of the /-1-4 High-Purity Sugars (98 %, By Mass}-Two sets of

extracted sample determined at 105°C as described by Teg{ucose, xylose, galactose, arabinose, and mannose, meeting
Method E 1756. the requirements described above, dried at 45°C. The sugars

3.2.15 %T,—percentage, by mass, of total solids of the are used in preparing calibration standards, calibration verifi-

sample prepared by freeze drying, as described by Test Meth@tion standards (CVS), and sugar recovery standards (SRS).
E 17%6.p P y ying y The sugars used in preparing the calibration standards should

3.2.16 %T, . ,—percentage, by mass, of total solids of the be from a source (manufacturer or lot) other than that used in

sample prepared by freeze dryifg, T, or by drying at 45°C, prepar@ng the CVS. Eit_her set of. sugars may be used for
% T, as determined by Practice E 1757. preparing the SRS solutions used in determining sugar recov-

eries after hydrolysis.

3.2.17 SRS (sugar recovery standardsjtandards used to
(sug Y a3 7.1.5 Sulfuric Acid Solution (72 % w/w or 12.0& 0.02

determine sugar recoveries after hydrolysis.

3.2 18 V—volume of filtrate. 87.0 mL. M)—Slowly add 665 mL of concentrated sulfuric acid,&0,)
e ' to 300 mL of water while cooling in an ice bath and stirring.
4. Significance and Use Allow to come to room temperature. Adjust the relative density

4.1 The percentage, by mass, of sugar content is used iq 1.6389= _0-0012 at 15.6°C/15.6°C.
conjunction with other assays to determine the total composi- /-2 Materials

tion of biomass samples. 7.2.1 Autosampler Vialswith crimp top seals to fit.
7.2.2 Disposable Syringess mL.
5. Interferences 7.2.3 Disposable Syringe Filtersiylon, 0.2 um.

5.1 Samples with high protein content may result in the 7-2.4 Glass Serum Bottlexrimp top style, 125 mL, with
percentage, by mass, of sugar values being biased low, as'@ber stoppers and aluminum seals to fit.
consequence of protein binding with some monosaccharides.

5.2 Test specimens not suitable for analysis by this proce-
dure include alkaline and acid-pretreated biomass samples that: giorad Amines, HPX-87C and Aminex HPX-87P, available from BioRad,
have not been washed. Unwashed pretreated biomass sampleg Office, 3300 Regatta Boulevard, Richmond, CA 94804 has been found suitable

[ i ; e H for this purpose.
Contammg free acid or alkali may Change VISIbly on heatmg' 5 Available from Hewlett-Packard, HP Analytical Direct, 2850 Centerville Road,
Wilmington, DE 19808.
6. Apparatus % Reagent Chemicals, American Chemical Society Specificatidmerican
6.1 Analytical Balance readable to 0.1 mg. Chemical Society, Washington, DC. For suggestions on the testing of reagents not

P P ° listed by the American Chemical Society, sAealar Standards for Laboratory
6.2 AUtOCIaVe Capable of mamtammg 12t 3°C. Chemicals BDH Ltd., Poole, Dorset, U.K., and thenited States Pharmacopeia

6.3 Convection Ovenstemperature control to 45 3 and and National FormularyU.S. Pharmaceutical Convention, Inc. (USPC), Rockville,
105 = 3°C. MD.
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