YmC, HPLC DATA SHEET

SEPARATION TECHNOLOGY

Solutions for Acetonitrile shortage - Downsizing 1

S090223AE I

Acetonitrile (ACN) is an important solvent for HPLC. Due to the current shortage and increasing prices for ACN there is more interest in
conservation and efficient utilization of ACN during chromatography. Changing from ACN to methanol usually changes retention and/or elution
order for peaks of interest. A more simple method development approach is to "downsize" the separation by reducing column diameter and
length while reducing the particle size of the stationary phase particle. As seen below, such an approach is effective when scaling down within
YMC-Pack Pro C18 family of particles because selectivity and peak shape are consistent across all particle sizes. Such "scalability" allows for
dramatic reductions in ACN usage while maintaining selectivity and adequate resolution and increasing the speed (productivity) of analyses.

correlation between 1.D. of column / flow rate / sample volume / solvent volume

column 1.D. (mm) area ratio flow ratio | sample ratio | solvent ratio recommended system
4.6 1 1 1 1 conventional LC system
3 0.43 0.43 0.43 0.57 conventional LC system
2 0.19 0.19 0.19 0.81 conventional semi-micro LC system
correlation between column length and particle size
particle size 5 um 3 um 2 um
column length 150 mm 100 mm 50 mm

Standard condition as criterion

YMC-Pack Pro C18

150 X 4.6 mml.D., 5 ym
Solvent volume : 25 mL
(analysis time 25 min) X (flow rate 1.0 mL/min) “»

7

; . . . . EOQOZ'OAC .
0 5 10 15 20 25 min
1.0 mL/min, 5 pL injection, 6.5 MPa

HPLC conditions

: acetonitrile / water / formic acid
(35/65/0.1)

Temperature : 40°C

Detection : UV at 260 nm

Sample : Flavonoids

1. Myricetin

Eluent

Conventional LC system

1
CHG: I.D. & Flow rate

CHG: particle size & column length

II» 100 X 4.6 mml.D., 3 pm

150 X 3.0 mml.D., 5 ym

Solvent volume : 11.25 mL
(analysis time 25 min) X (flow rate 0.45 mL/min)

F090213B
(') ' é 1b 1'5 ) 2'0 25 min
0.45 mL/min, 2 pL injection, 6.2 MPa

Solvent volume : 16 mL
(analysis time 16 min) X (flow rate 1.0 mL/min)

F090204D

o 5 10 15 20 25 min
1.0 mL/min, 5 pL injection, 8.0 MPa

CH@G: 1.D.

Conventional semi-micro LC system

150 X 2.0 mml.D., 5 ym

Solvent volume : 5 mL
(analysis time 25 min) X (flow rate 0.2 mL/min)

ow rate

F090216B
0 5 10 20 25 min

0.2 mL/min, 1 pL injection, 6.3 MPa

15
- o

’ CHG: particle size & column length
100 X 2.0 mml.D., 3 pm

Solvent volume : 3.2 mL
(analysis time 16 min) X (flow rate 0.2 mL/min)

F090216A
0 5 10 20 25 min
0.2 mL/min, 1 pL injection, 7.8 MPa

15

2. Quercetin
3. Apigenin
4. Kaempferol

b4

CHG: transfer to Ultra-fast LC method

b4

5. Baicalein
6. Chrysin
7. Acacetin

Ultra-fast LC system (can be used with conventional semi-micro system)

| YMC-UltraHT Pro C18, 50 X 2.0 mml.D., 2 um |

YMC Co., Ltd.
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Additional savings on Acetonitrile (ACN) usage can be realized by moving to a 2 micron particle. Moving from a 5 micron, 4.6 x
150 mm column to a 2 micron, 2.0 x 50 mmm column within the YMC-Pack Pro C18 family of particles results in again maintaining
selectivity and resolution across particle sizes while allowing for reductions in run time and ACN usage of 90% or better!

Standard condition as criterion
| YMC-Pack Pro C18, 150 X 4.6 mml.D., 5 ym |

Solvent volume : 25 mL
(analysis time 25 min) X (flow rate 1.0 mL/min)
5 pL injection, 8.5 MPa

mV

100

50 +
1 2 3
4
_U L AL
7
0 J060303B
0.0 5.0 10.0 15.0 20.0 250 30.0 [min]
-' CHG: column size for Ultra-fast LC

| YMC-UltraHT Pro C18, 50 X 2.0 mml.D., 2 ym |

Solvent volume : 1.8 mL
(analysis time 9 min) X (flow rate 0.2 mL/min)
1 pL injection, 9.4 MPa

mV 2

150

100 4

]

50

Ll

0.0 5.0

CHG: flow rate = 3x, maintaining the resolutions and theoretical plate numbers

J060222M
30.0 [min]

10.0 15.0 20.0 25.0

¢

| YMC-UltraHT Pro C18, 50 X 2.0 mml.D., 2 um |

Solvent volume : 1.8 mL
(analysis time 3 min) X (flow rate 0.6 mL/min)
1 L injection, 30 MPa

mV 1
100 4
100 1

50

, o]
0.0 0.5 1.0 1.5

0 J060223F
0.0 5.0 10.0 15.0 25.0 30.0 [min]

50 4

HPLC conditions : acetonitrile / water / formic acid (35/65/0.1), 40°c, UV at 260 nm

Sample

: Flavonoids (1. Myricetin, 2. Quercetin, 3. Apigenin, 4. Kaempferol, 5. Baicalein, 6. Chrysin, 7. Acacetin)

YMC Co., Ltd.
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The current shortage and increasing price of acetonitrile (ACN) has generated interest in conservation and efficient utilization of
ACN during chromatography. In some applications, changing the eluent from ACN to methanol is possible. The separation of

flavonoids is just such an example.

Indication for modifying of organic solvents

Atable of relative elution power for solvents used in reverse phase chromatography can be viewed as: o

weak

Eluent power

*1

» strong

(water) < Methanol < Acetonitrile < DMF < Ethanol < Propanol < THF < Ethyl acetate"”

The below chart illustrates the correlation between the solvent strength and the mix ratio (on a %v/v basis) of solvents mainly used
in reversed-phase chromatography (e.g. 40% ACN = 50% MeOH = 32% THF). """

0 : 2 : 40 : €0 : 80 100 acetonitrile/water
°o 2 40 : €0 : 80 100 methanol/water
[ 7 4 & i ‘P THF/water

ref.: P.J.Schoenmakers, J.Chromatogr., 185, 179 (1979), P.J.Schoenmakers, J.Chromatogr., 218, 259 (1981)

(*1) Itis not always the case. Itis mainly affected by the mix rate of solvent or the solubility of samples. (*2) Due to the compatibility, it cannot be made as AcOEt-aq without additives.

Solvent modification 1 : switch from acetonitrile to methanol

Conventional method as criterion
acetonitorile/water/formic acid
W (35/65/0.1)

» |

mAU

Rs(3,4) 3.19
80 Rs(4,5) 5.23
4 6 N(7) 12200
7
’\ " P =6.5 MPa
0
T T T T 1
0 10 20 30 40 50 min
'
/water/formic acid
e (45/55/0.1)
80 peak 6,7 didn't elute out
1 2 @©5 _
. L e ” P=11.4 MPa
FO90203A
0 1I0 2IO 3‘0 4‘0 50Imin
'
methanol/water/formic acid
(55/45/0.1) Rs(3.4) 1.86
80— m Rs(3,5) 1.91
L2 afs 6 N(7) 10900
7
I I H M P =10.9 MPa
O_F090203B
T T T T 1
0 10 20 30 40 50 min
YMC Co., Ltd.

The application to the left is an example of solvent-switch from
ACN to MeOH. The flavonoids were analyzed with 45%-
MeOH, switched from 35%-ACN. The elution order of peaks 3
and 4 reversed as is often the case when substituting solvents
in this manner. In addition to the elution order, the retention
time and resolution between peaks may be changed when the
eluent is modified in this manner. Thus re-confirmation of each
peaks identity is required when changing solvents.
Additionally substituting MeOH for ACN will increase the
viscosity of the eluent and the resulting system back pressure
using MeOH will be higher than that of ACN. Reduction of the
flow is often necessary to keep the system pressure at
acceptable levels. In this application however, the flow rate
was not adjusted. When using 45%-MeOH in this example,
peaks 6 and 7 did not elute even though the column was run
for more than 50min. The eluent was then modified in order to
shorten analysis time.

The analysis time using 55%-MeOH was about the same time
(25min) as the initial method (using ACN). Finally every peak
was able to analyzed with baseline resolution.

Column : YMC-Pack Pro C18 Sample : Flavonoids
(5 ym, 12 nm) 1. Myricetin 5. Baicalein
150 X 4.6 mml.D. 2. Quercetin 6. Chrysin
Flow rate : 1.0 mL/min 3. Apigenin 7. Acacetin
Temperature : 40°c 4. Kaempferol
Detection : UV at 260 nm

http://www.ymc.co.jp
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Optimizing resolution and/or the analysis time by modifying the solvent from acetonitrile (ACN) to methanol is often a difficult task.
Addition of a third solvent might provide the desired results, but method development requires more time and effort. The application
below shows how addition of a 3rd solvent (additive) to optimize chromatography as a second step after switching from ACN to
methanol can give good results.

Solvent modification 2 : Study of addivites to methanol

Analysis of flavonoids with methanol as criterion

mAU Rs(3,4) 1.87

. ) 80 Rs(3,5) 1.76
methaol/water/formic acid |“;‘| N(7) 7800

- 2 5 6
A X . 7 P=11.4MP
(50750/0.1) . N A :
F090127A
I I I I 1
0 10 20 30 40 50 min

The chromatograms seen below are result of modifing the solvent eluent from 50%-methanol to 45%-methanol and 5%-additives.

Eluent : methanol/additive/water/formic acid (45/5/50/0.1)

Additive mAU peak 4 and 5 are eluted out
80+ at the same time
N,N-dimethylformamide @ 3 .
(DMF) . 12 ; N(7) 11200
N L j\ A P=114MPa
F09I0130C
I I I I |
0 10 20 30 40 50 min
mAU ’-‘rl Rs(3,4) 1.27
80 3 Rs(3,5) 0.63
2-propanol N 5 6 N(7) 10800
7] 7
“ A P=12.0 MPa
0 F090130B
I I I I |
0 10 20 30 40 50 min
mAU Rs(3,4) 3.61
80— [ Rs(3,5) 3.37
tetrahydrofran 5 3 6 N(7) 10700
1 2
1
(THF) ¢ M P =11.5 MPa
0] F090129A
T T T T 1
0 10 20 30 40 50 min
mAU | Rs(3,4) 2.45
80| 53 5 Rs(3,5) 2.99
ethyl acetate 2 N(7) 12200
i 1 4 7
l “ A P=11.2 MPa
0 F090128A
I I I I [
0 10 20 30 40 50 min
Col : YMC-Pack Pro C18 Sample : Flavonoids 0 g q q q q
o 5 pm,icz nn’f; 1. Myricetin Adding ethyl acetate or THF to methanol is effective in this analysis. Good
150 X 4.6 mml.D. 2. Quercetin . 0 o A8, R
Fowrate -+ 1.0 mmin 3. Apigenin resolution between peaks and shortened analysis time (productivity increase) are
Temperature : 40°c &, benpl obtained by substituting equivalent volumes of ethyl acetate or THF for the same
Detection : UV at 260 nm 5. Baicalein
6. Chrysin volume of methanol.
7. Acacetin

YMC Co., Ltd.  http://www.ymc.co.jp
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