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Molar mass: 146,62 g/mol

Density 1,1120 g/cm? (at 80 °C)
Melting point 77-80 °C

Flash point: 186 °C

Viscosity 47.4 mPas (at 80 °C)
Flame point 5%#5<2C

Solubility in water e

Very hygroscopic
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SIDIar: me s: 170,21 g/mol
> Degiis j ~ 1.027 g/cm? at 25 °C
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J‘l_le pomt > 30 °C
=0 -Ejash pomt 164 °C
- ®_\/iscosity mPas (at 80 °C)

e Solubility in water
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JJ[gn od S wood substance (water & alkali
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~ _ Galacturonic acid units & some rhamnose

units
(= Gives negative charge to fibers)
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= debarking
= sawing

= chipping
= screening

» freeze-drying

SUGARS &
THEIR
DERIVATIVES




.GC analysish

Softwood exposed to heat and EmimCl -
(diluted with H,O before analysis) Ara arabinose
200— Ayl xvlose
_ Fru fructose
= Xylitol (ISTD) g;ﬂ g;llactose
150—] =le glucose
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Analysis of carbohydrates on extract
Without acid methanolysis

* calibration samples: STD sugars with xylitol in MeOH
* |STD: xylitol instead of sorbitol

—>Evaporation (N,) + vacuum oven =

* silylation:
pyridine, HMDS and TMCS
-» shaking (and ultrasonic bath)




CREGEE chromatograms Vs.

aethopherogram
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[J DAD1 D, Sig=270,40 Ref=off (SARNSEPG_4.D)

EmimCl 196.08 mM
other STDs 0.49 mM

3.607
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Furfural 5-HMF Sucrose

Cellobiose  Gal Glc Man Ara Xyl
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TMS-denvat av metanolyserade sockrar
HP-1, 25 mx 0,20 mm: 100 °C, 4 °C/min, 175 °C, 12 °C/min, 290 °C, 5 min

Kalibrering

Monomera sockrar

| Suc || Glc ‘ ‘
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EmimAc
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Rl signal (mV)
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-~ HPLC column

/y-walled stainless steel

lipped with end-fitting containing porous frits
Tilter incoming sample anc support the compressed
.PLC packing wetted with the mobile phase.

inlet end fitting
ﬁ

Packing material in solvent.

( = protective column
placed in-line between injector and main column)

(Marvin C. McMaster, HPLC, a practical user’s guide, 2nd edition, Wiley 2007.)
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=Classic, Type II, and hybrid silica
JPJLV 1er reverse phase
= 4rcon|um and MS bonded-phase
= °Ion exchange: polymer, Zr, & Si
j" +Size separation: polymer and silica
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(Marvin C. McMaster, HPLC, a practical user’s guide, 2nd edition, Wiley 2007.)



Modes of HPL.C.
HIGH PERFORMANCE LIQUID CHROMATOGEREAPHY

SOLUTES

POLYMERS, EZHAN'I"IGIU!EE&
PROTEINS,
NUCLEIC ACIDS

BIOORGANIC PROTEINS,
IONS, ENZYMES I

ATION

CONDITIONS

"SUWN|02 pue saseld ‘D 1dH'9 2.1naaT

Jpar91/aeyuen/0SEY-INIHA0SXeIoIUIdo/W e /dw


http://www.tut.fi/units/ymp/kem/opintojaksot/KEM-4350/vanhat/L6.pdf
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Column Phase Solvents Application
C18 Octyldecyl AN, MeOH, H,0O General nonpolars
C8 Octyl AN, MeOH, H-O General nonpolars
Phenyl Styryl AN, MeOH, H,O Fatty acids, double bonds
Cyano Cyanopropyl AN, MeOH, THF, Ketone, aldehydes
H,O
Amino Aminopropyl H,O, AN, MeOH, THF, Sugars, anions
CHCl; , CH,Cl,
Diol Dihydroxyhexyl AN, MeOH, THF, H,0 Proteins
SAX Aromatic Salt buffers Anions
Quaternary amine AN, MeOH, H,O
SCX Aromatic Salt buffers Cations
Sulfonic acid AN, MeOH, H»,O
DEAE Alkyl ether Salt buffers Proteins, anions
Ethyl 2° amine AN, MeOH, H,O
CM Alkyl ether Salt buffers Proteins, cations
Acetic acid AN, MeOH, H-»O
SI (none) Hexane, methylene Polar organics, positional

Silanols

Chloride, chloroform

1Isomers

(Marvin C. McMaster, HPLC, a practical user’s guide, 2nd edition, Wiley 2007.)
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HOWHO' select,solvents/eluents™

A

solvents with polarity opposite the umn polarity.

Polarity Increase =-----=============-=-

Columns: C18 o (8 4 ON Dol N4y

Sovents:  Hexane  Benzene CHiCly CHCLy THE AN MeOH Hyp

(Marvin C. McMaster, HPLC, a practical user’s guide, 2nd edition, Wiley 2007.)
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' =— % for MS contaminations
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- for high temperature work

(Marvin C. McMaster, HPLC, a practical user’s guide, 2nd edition, Wiley 2007.)
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i PIEC solvents

Solvent Formula MW (Da) Boiling Point (°C) UV Cutoff (nm)
® Acetonitrile CH;CN 41.05 81.6 190
Chloroform CHCl; 119.38 61.7 245
Dichloromethane CH,Cl, 84.93 40.0 235
Ethanol CH;CH,OH 46.08 78.5 210
Ethyl acetate CH;CO,CH,CHj 88.12 711 260
Diethyl ether (CH;CH,),0 74.12 345 220
Heptane CH3(CH;)sCHj4 100.21 08.4 200
Hexane CHg(CHz )4CH3 86.18 69 200
[sopropanol CH3;CH(OH)CHj5 60.11 82.4 210
® Methanol CH;OH 32.04 65 205
n-Propanol CH;CH,CH,OH 60.11 97.4 210
Tetrahydrofuran ~ C4HgO 72.12 66 215
Toluene CgHs(CH3) 92.15 110.6 285
= Water H,O 18.02 100 none

(Marvin C. McMaster, HPLC, a practical user’s guide, 2nd edition, Wiley 2007.)
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GHRP-C8 HPLC colur
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 For normal phase elution order 1s that the polar solutes elute later than non-polar
| lypophilic ones.
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For reversed phase elution order is that the polar solutes elute before non-polar ones.
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npolar columns require polar solvents
'» .!5 Nz or
i (when neutral compounds are analyzed)

(Robert Franzén, KEM-4350 Kromatografia ja Massaspektroskopia, Kromatografia — peruskasitteet, menetelmat & laitteet,
lecture material, TTY/Kemia, 2005.)
(Marvin C. McMaster, HPLC, a practical user’s guide, 2nd edition, Wiley 2007.)



" “Separation model

Time Stationary phase

N 1PHE B8 B8

B adheres tighter than A. Compound A elutes first.

Isocratic elution

— Constant mobile phase composition
Gradient elution

— mobile phase composition is changed
stepwise or continuously (reproducible)

(Marvin C. McMaster, HPLC, a practical user’s guide, 2nd edition, Wiley 2007.)
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1 [ — 1 K’
R=-|—— )| vN——
4 o 1 + K’

K’ = Retention factor= (V, - V) / V,
Alpha = Sep. factor= (V.- Vy)/ Vg- V)
N = Retention factor= 16 (V,/ Vg)

Resolution (R)—A measure of the completeness of a separation. Influenced
by K’ (solvent polarity), N (column efficiency, and a (system chemistry

(Marvin C. McMaster, HPLC, a practical user’s guide, 2nd edition, Wiley 2007.)



HPLC hnaly5|s

Eluents 4

A Autosampler

=Rl dtector

Photo Half Silvered
Detector -1 zeroing lens

!

4

Sample In  Flow Cell  Rofraction Brating Diode Array

{¥avelength Select) Detector

Detector Sample Cell  Sample In



Challer

analysis gmoye

Schiomer mu farotation > wide & spllt
PESKS '\

JJ_U of educmg sugars (')

e 9 ;r JA tmn of Schiff bases (rRIR2C=NR3)

e -Shortened column lifetime
i Ieng analysis time
® salt interferences

http://www.sepscience.com/Sectors/Enviro/Articles/521-/Overcoming-Challenges-in-Carbohydrate-Separations
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2 70 Jr” ycolumn problems
2 90 % due to bad water.
Trouble-sh

_anﬁn QA with standards, (4-std test
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== m‘ xture)

= Treatlng Column killers.
® Reverse order system diagnosis.
e System Pacification
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JJ’JJ‘J(‘ Ph ase L0SS - IoﬁwipH vtemp.
> rrJ \/r s packing dissolved
SFAdher ng organic compounds

B %{. :ess'U re increases

"fCenter voids - channeling

—
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(Marvin C. McMaster, HPLC, a practical
user’s guide, 2nd edition, Wiley 2007.)




Loss of Bonded-phase

(Marvin C. McMaster, HPLC, a practical
user’s guide, 2nd edition, Wiley 2007.)

Effect of Bonded Phase Loss

Caused by hydrolysis of Si-O-Si bonds - Avoid by keeping pH 2.5-7.5!

Standards

Low pH
or

High
Ternp




Dissolving Packing

(Marvin C. McMaster, HPLC, a practical
user’s guide, 2nd edition, Wiley 2007.)

Effect of Dissolved Packing - End Void

Packing dissolves at pH > 8 or at high salt conc. = open & repack column
head!

Rabbit Ears Shoulders

HighpH  § 5
—»| .
High [
St [L :
| |




Bound Non-polar Material

(Marvin C. McMaster, HPLC, a practical
user’s guide, 2nd edition, Wiley 2007.)

Effect of Bound Non-Polar Material

Late peak disappear.-> Treatment: wash with strong solvent, use clean water.

e

Non—pnlar

Organics




Center Void Formation

(Marvin C. McMaster, HPLC, a practical
user’s guide, 2nd edition, Wiley 2007.)

~ Effect of Channeling - Center Void

Avoid shocking or reversing the column. - Save shock & column reversal for
treatment, run reversed.




Sequence: VICRIC_2 2009-03-20 14-35-43

J|Llse method from data ﬁIeJ LI*J I/J \J l¢> l> |J|J |ﬁ> (=] O |_ AL _,_H 5 | | Ready/Reprocess Data Mode

Line |In] |‘I.|"ia| |Sample Hame | Method Name |Sample Type |Ca| Level |53mp|e1nf0 |Samp|EAm... |]5rD Amount | Multiplier | v | D
3 1| vial 3 Xylital 3% RIC_AMD_VICTORIA.M Sample 0] 0 1 1 |0c
T 4 1|vial 4 Sucrose 0,5% RIC_AND_VICTORIA.M |Sample 0 0 1 1 |
_|T| 5 1! Vial 5 Sucrose 1% RIC AMD VICTORIA.M Sample 1] 0 1 1 10c

‘Elntegratinn 5__?—‘* Calibration l’_* Signal [UH Purify
J‘.ILL @ L‘rﬁ? | Report: | Short _E _1 j

| ADC1 B, ADCH WIC-RIC_Z2 2002-02-20 14-35-42,004-0401.0)

i g
o RI-detector:

] Sucrose 0.5 %

- Tailing: tailing area can be ignored
50~ < (not 100 % purity)

File Information i Time Area Height Wwidth Area¥ Symme

LC-File | 004-0401.0 1 8.214 2.7 1.9E-1 02159 0,233 [0.E15
File Path | CACHEM 32N NDATAMC-RIC_ 2 2009-03-20 14-25-43 2 9,215 A 478 02443 BE. 022 [.538
Date | 20-Mar-09, 16:13:23 K] 10,054 274 7.1E-1 05045 2,345 0,387
[y D ' N e a4 e T A4 e Tuder e | A O mMEAOE =4 "oe 4 EhE
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