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Introduction The _Moblle and StatlonaryPha_tse
Stationary Phase: ZORBRRHD EclipsilusC18
2.1 x50mm, 1.8 ym PN 9597802 Effectof FlowRateon P
The gradient slope is the chief parameter modified for 2.1 x 100 mm 1.8 ym PR9758002 GoldenseaRoot ¢
optimizing RP gradient separationsof complexmixtures such 2.1 x150mm 1.8 pm PN5975902
as natural product extracts Other method parametersthat
maximize resolution in gradient methods such as column RRHD (Rapid Resolution High Definition) columns
length, particle size,and flow rate are sometimesignoreddue contain 1.8 pm ZORBAX particles and are designed to
to limitations of the LCsystemincludingthe column Licorice operate at pressures up to 1200 bar for instruments such
Rootextractandothernatural productswill be separatedising as the Agilent 1290 Infinity UHPLC.
UHPLGnstruments which providethe flexibility to betterusea
wider range of LC parameters including column length, Mobile phase A:Water with 0.1% formic acid (v/v)
temperatureandflow rate for optimumresolution TheUHPLC Mobile phase B:Acetonitrilewith 0.1% formic acid (v/v)
iInstrumentswill be usedwith 1.8 um columnsto evaluatehow
column length (efficiency), flow rate, and other method Gradient: 10 to 100% B
parametersin additionto gradientslope,can be optimizedto Flow: 0.4mL/min. unless otherwise indicated
producenarrower peaks, higher peak capacity, and the best
resolutionfor complexsamplesrequiringgradients ReS U ItS
PeakCanacit Effectof ColumnLengthon P, Increasing flow rate while keeping the gradient time
pacity { LicoriceRoot fixed also reduces peak width, and increases peak
Pc =1+ J capacity. It also changes selectivity and has an effect
(1/”) 5\ W on resolution. In this goldenseal example, resolution
Improved for the critical pairs shaded orange, but
t, = gradient run time Pra= 316 bar resolution worsened for the green shaded pair.
n = number of peaks measured for width Retention time Is also reduced.
"w = sum of peaks widths
Assume peaks elute across entire gradient
P~ 595 bar
Neue, U.D., 37 K H Rfipéak capacity in gradient HOXWLRQ”~
J. Chromatogr. A 1079 (2005) 153-161 .

Peak capacity is sometimes used to measure column Effectof Flow Rate ScaledGradient
performance for gradient analyses. The higher the Echinaced&Root
number of peaks across the gradient, the better the
column performance. Pra= 768 bar
PeakWidth

Gradient time primarily determines analysis time.
Higher efficiency of longer columns produces
narrower peaks, resulting in increased peak
capacity.

The higher pressure from the longer columns is well
within the operating range of the RRHD columns and
Agilent 1290 Infinity UHPLC.

IncreasingP, Increases Rsof LicoriceRoot Tripling the flow rate requires reducing the gradient time
- by onethird to proportionally scale the gradient. Peak
m 100 mm 150 mm capacity was reduced slightly, but resolution was
maintained and analysis time wasduced threefold.
7 peaks 8 peaks 9 peaks
GradientManipulations Effectof Temperature
1. Varied Column Length, Fixed Gradient Time ‘ L | ‘ EchinaceRoot
2. Varied Gradient Time, Fixed Column Length th: 30 mi; t,= 30 min 2 t:: 30 min
3. Varied Flow Rate, Fixed Gradient Time - -
Effectof GradientTime(t;) on P
4. Varied Flow Rate, Scaled Gradient Time LicoriceRoo0t
5. Elevated Temperature

Column length, gradient time and flow rate have a
direct effect on gradient retention (k*). Manipulating
k* is useful to change resolution.

Elevated temperature reduces peak width, and therefore
Increases peak capacity. Temperature can also alter
selectivity so may or may not improve the separation. In
this echinaceaseparation elevated temperature did
Improve resolution. Elevated temperature reduces
mobile phase viscosity, lowering system pressure. This

_ _ _ shortens analysis time and can be advantageous for

Temperature also influences resolution by changing IncreasingP, IncreasesRsof LicoriceRoot more viscous solvents such as methanol.

the selectivity (9.

Experimental

The UHPLC Agilent1290Infinity Four variables that can improve peak capacity and
resolution in 1.8 um gradient methods are:

Conclusion

T Column Temperature: Z6(1.6 pL TCC heat exchanger)
$DAD: 280, 4 Ref =off, 60 um flow cell T Longer Columns
tPeak Width >0.003 min (0.062 s response time) (80 Hz)

T Longer Gradient Times

Complex Natural Products t Higher Flow Rates
Sample Preparation
Licorice Roo{Glycyrrhizagiabra + Temperature
, _ Agilent RRHD columns and the 1290 Infinity UHPLC are
Goldenseal RogHydratiscanadensiy Changing the gradient time from 10 to 30 min. designed for higher system pressure, so these four
cchi RodEch i q T increased peak capacity by 20%. Inthetop variables can be better utilized for gradient method
chinacea RogEchinacezpurpureaandangustifolig chromatogram this does not appear to be a significant development of complex samples.
Three liquid herbal supplements were procured from a local increase in column performance, but a magnified view
. S . of closely eluting peaks in the 2 to 5 min. range shows i :
vendor and diluted 1:100 m-d:amzed water, then filtered (_0.2 fhe resolﬁtion fzgct%r mproving significantly, dgespite To download a PDF of this poster go to:
UM regenerated cellulose) ineutosamplewials for analysis. wider peaks.
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