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Abstract

Hydrophilic Interaction liguid Chromatography (HILIC) proposed by Alpert in 1990 has been applied
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Amide vs C28

Column:
SunShell Amide 2.6 um, 100 x 4.6 mm
I SunShell RPAqua 2.6 ym, 100 x 4.6 mm Repe”enCy Repellency QC Hyd rophobicity
Mobile phase: :
) . Amide: Acetonitrile; 20 mM ammonium acetate(pH4.7) =8:2 Water-shedding property 0 \ater . Repellency and hydrophobicity are
: i Clow ra@?’i‘%“ﬁ;j&{:'v' phosphate buffer(pH7.0) Repellency is expressed as a contact angle of water independent each other.
. AJ K j\ K Temperature: 40 °C on a material. | _ Those two parameters are out of proportional.
sunshell Amide i\ Detection: UV@250 nm * The larger a contact angle, the stronger repellency, if material When hydrophobicity is high, it doesnt mean
5 Sample: 1. Tymine, 2. Uracil, 3. Uridine, 4. Cytosine, 5. Cytidine the contact angle is more than 90 degree. that repellency is always high.
l » Capillarity depends on a contact degree.
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Figure 1. Comparison between reversed phase and HILIC

Table 4. Physical property of each compounds * In C28, the pressure for a
mobile phase to go out from

pore is smaller than
Contact angle() 120° 126° 140° 108° atmospheric pressure.

Amide vs other HILIC phase

I Column: Partition coefficient S o e - e G * Aqueous mobile phase isn’t
_ SunShell HILIC-Amide 2.6 ypm, 100 x 4.6 mm (LogP) ' ' ' ' expelled from the pore of C28
SunShell HILIC-Amide  Acentice Express OH5 2.7 ym, 100 x 4.6 mm Solubilitv(ma/L 4090 0.006 0.66 8.84 % 1010
1 3 4 Acentice Express HILIC 2.7 um, 100 x 4.6 mm olubility(me/L.) ' ' ' phase-
5 Mobile phase: acetonitrile: T. Enami and N. Nagae, BUNSEKI KAGAKU, 53 (2004) 1309.

k jL 20 mM ammonium acetate(pH4.7) =8:2
~— Flow rate: 1.0 mL/min
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Figure 2. Comparison of three kinds of HILIC ﬁg‘g;g”rfagfggﬂniﬂpéﬁgngéfe“bﬂﬁe7r5pﬁ;‘:g mm Vieasurement number every stop flow stabil_it_y to acidic and basic
COIUmn Flow rate: 1.0 mL/min | SunShell RP-Agqua showed more than 97% conditions than a pOIar
Temperature: 40 °C and 25 °C il - -
Sample: 1. Cytosine, 2. Uracil, 3. Thymidine, of reprodumblllty for retentlon using 100% g rou p em bedded C18
4. Uridine, 5. Thymine aqueous buffer as a mobile phase. column

Applications of HILIC

Figure 8. Separation of nucleobases and retention time stability

2 Column: SunShell HILIC-Amide 2.6 ym, 100 x 4.6 mm _
n Mobile phase: aceto.nitrile : 5 mM phosphate Buffer (pH6.9) =75:25 Y Test condition \:C; * ¢ ¢ Test condition
Flow rate: 1.0 mL/min S ' + | Mobile phase: 0.5% TFA g Mobile phase:
Temperature: 40 °C 5 Temperature: 60 °C z 20 mM phosphate buffer (pH 8.0)
1 Detection: UV@220 nm g g . Flow rate: 1.0 mL/min
l L k Sample: 1. Cyanuric acid, 2. Melamine g § Temperature: 40 °C
| T T T § ¢ Sunniest RP-AQUA g— 0 ¢ Sunniest RP-AQUA
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Time (min) 20 ‘ ‘ ‘ ‘ ‘ ‘ T 2 ‘ ‘ ‘ ‘
0 20 40 60 80 100 120 140 0 100 200 300 400
Figure 3. Separation of melamine and cyanuric acid rime () Time ()
L Figure 9. Stability of C28 under acidic and basic conditions
| Column: SunShell HILIC-Amide 2.6 ym, 100 x 4.6 mm,
ZA ' Mobile phase: acetonitrile: 25 mM phosphate Ammonium (pH4.9) =8:2
Flow rate: 1.0 mL/min t " -I: " " d " t h C2 (0)
4 Temperature: Ambient J ep a.r a. I O n O a.l I I I n O a.C I S WI @
Detection: UV@215 nm
J u | Sample: 1. Helicin, 2. Salicin, 3. Arbutin, 4. Rutin Column: Sunniest RP-AQUA 5 pm, 150 x 2.0 mm
| | | - | | | Mobile phase: MJ " LA M \ .
0 05 : 15 9 95 A) 5mM HFBA (Heptafluorobutyric acid) 'z
Time (min) B) 5mM HFBA in Acetonitorile/water(9/1) i ﬁ'a 19705
. . . %B 0% to 20% in 20 min f\ | g 17
Figure 4. Separation of glycosides Flow rate: 0.2mL/min : o
Temperature: 40 °C \ Cys| 122
. Column: SunShell HILIC-Amide 2.6 um, 100 x 4.6 mm, Detection: Quattro Micro API (ESI positive) SIM V2, Gin| 147
Mobile phase: acetonitrile: 25 mM phosphate buffer (pH2.5) =8:2 ) Gluj 148
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Figure 5. Separation of synthetic sweeteners | | | | n Tyr| 182
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Figure 10. Separation of amino acids using UV and MS detections

Conclusions

* Nucleobases were separated using an amide column and a C28 column, each Ap p I | Cati ons Of C28
elution order of samples Is said to be opposite.
- Only uracil showed a specific elution. It was considered that the polarity of uracil : [° - Vobile phase: 0.025 M KuzPod pss
under an organic solvent rich condition was different from that on water rich .9 ol ressute: 33 MPa for 1.5mLmin
condition to be due to keto-enol tautomerization. 1 TN I Temperature: 40 °C
» LC/MS analysis of amino acids was achieved using C28 column and a mobile | Jk - . riecton vl 2 L - o
phase added 5 mM heptafluorobutyric acid under gradient elution conditions. ;) ; 5 ; ; L oo}, 4= Malic acid (1000 pam), 5 = Lactic acid (1000 ppim). 6 = Acetic 8010 (1000
 Both amide and C28 column were useful for analysis of hydrophilic compounds e m Ppm), 7 = Diglycolic acid (1099 ppm), 8 = Malelc acid (106 ppm). 9 = Citric acid (1000

Figu re 11. Separation of organic acids Ppm), 10 = Succinic acid (1000 ppm), 11 = Fumaric acid (10 ppm).



