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rmapodmnnbLHOro B3anMoaencTema Ha
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Polymer-based Hydrophilic Interaction Chromatography
(HILIC) Columns (HILICpak)

Features

® Suitable for saccharide analysis using HILIC mode

® High recovery rate of reducing saccharides
VG-25 @ ® Polymer-based packing material provides excellent chemical stability and minimum deterioration over an extended time period
VG-50 ® Easily regenerated by washing in an alkaline solution

® Appropriate for evaporative light scattering detector, corona charged aerosol detector, and LC/MS

® With smaller packing material, VG-25 provides an improved separation ability

® Suitable for anionic substances (especially phosphate compounds) analysis using HILIC mode

® Use of some eluents add ion exchange mode

® Polymer-based packing material provides excellent chemical stability and minimum deterioration over an extended time period
® Suitable for LC/MS analysis

VT-50 2D

® Modified carboxyl group is suitable for cationic substance analysis including amines
® The dominant separation mode is RP or IEX rather than HILIC mode

VC-50 2D

® The modified diol groups on the packing material create the HILIC mode

@ Suitable for oligonucleotide and oligosaccharide separation which is not possible by SEC or conventional HILIC columns

® Physical weakness of PEEK housing is supported by adopting double structured, outer SUS, housing for VN-50 1D, which
allows its use under high pressure conditions

® Small inner diameter (1.0 mm) of VN-50 1D allows its use at 0.1-mL/min flow rate, which is suitable for LC/MS high sensitivity
analyses

VN-50

@ Standard columns (Housing Material: PEEK [VG-25 series], SUS [VG-50 series])

(fedn1H) suwnjo) (D171H) Aydesboyewoiyn uonoeiaiu] oljiydoipAH paseq-1awAjod

Plate Number . Particle Size | Pore Size | Column Size (mm) —

Product Code Product Name (TP/column) Functional Group (i) ") 1.D. X Length Shipping Solvent
F7631000 HILICpak VG-25 4D @ > 16,500 Amino 25 130 4.6 x 150 H20/CH3CN = 20/80
F6711800 | HILICpak VG-25G 4A @ (guard column) Amino 25 130 46x 10 H,0/CHCN = 20/80
F7630200 HILICpak VG-50 4D > 5,500 Amino 5 100 4.6 x 150 H20/CH3CN = 20/80
F7630100 HILICpak VG-50 4E > 7,500 Amino 5 100 4.6 x 250 H,O/CH3CN = 20/80
F6711100 HILICpak VG-50G 4A (guard column) Amino 5 100 46x 10 H,O/CH3CN = 20/80

Base Material: Polyvinyl alcohol
® Semi-micro columns (Housing Material: PEEK)
Plate Number . Particle Size | Pore Size | Column Size (mm) _—

Product Code Product Name (TP/column) Functional Group i) ( l°\) 1.D. X Length Shipping Solvent
F7631100 | HILICpak VG-25 2B (D) > 3,500 Amino 25 130 2.0x 50 HoO/CH4CN = 15/85
F6711900 HILICpak VG-25G 2A @ (guard column) Amino 2.5 130 20x 10 HO/CH3CN = 15/85
F7630300 HILICpak VG-50 2D > 3,500 Amino 5 100 2.0 x 150 H,O/CH3CN = 15/85
F6711200 HILICpak VG-50G 2A (guard column) Amino 5 100 20x 10 HO/CH3CN = 15/85

Base Material: Polyvinyl alcohol

VT-50

® Semi-micro columns (Housing Material: PEEK)
Plate Numb . Particle Si Pore Si Col Si —
Product Code Product Name (.?cho:lun:nn?r Functional Group a ;ﬁ:‘) ze or(eM 1ze ol-u[T : L:::g(tr:m) Shipping Solvent
Quaternary 25 mM HCOONH, aq./
F7630400 HILICpak VT-50 2D > 4,500 ammonium 5 100 2.0 x 150 CHsCN < 15/85
Quaternary 25 mM HCOONHy aq./
F6711300 HILICpak VT-50G 2A (guard column) ammonium 5 100 2.0x 10 CHsCN = 15/85
Base Material: Polyvinyl alcohol
VC-50
® Semi-micro columns (Housing Material: PEEK)
Plate Number . Particle Size | Pore Size | Column Size (mm) .

Product Code Product Name (TP/column) Functional Group i) ( i\) 1.D. x Length Shipping Solvent
F7630700 HILICpak VC-50 2D > 3,500 Carboxyl 5 100 2.0 x 150 H,O0
F6711600 HILICpak VC-50G 2A (guard column) Carboxyl 5 100 20x 10 H,0

Base Material: Polyvinyl alcohol
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® Standard columns (Housing Material: PEEK)

Plate Number . Particle Size | Pore Size | Column Size (mm) i
Product Code Product Name (TP/column) Functional Group () A 1.D. x Length Shipping Solvent
F7630500 HILICpak VN-50 4D >10,000 Diol 5 100 4.6 x 150 H,O/CH3CN = 25/75
F6711400 HILICpak VN-50G 4A (guard column) Diol 5 100 4.6x 10 HO/CH3CN = 25/75

Base Material: Polyvinyl alcohol
©® Semi-micro columns (Housing Material: PEEK)

Plate Number . Particle Size | Pore Size | Column Size (mm) —
Product Code Product Name (TP/column) Functional Group () ) 1.D. X Length Shipping Solvent
F7630600 HILICpak VN-50 2D > 3,500 Diol 5 100 2.0 x 150 HzO/CH3CN = 25/75
F6711500 HILICpak VN-50G 2A (guard column) Diol 5 100 20x 10 HoO/CH3CN = 25/75

Base Material: Polyvinyl alcohol
® Semi-micro columns (Housing material: Outer SUS and inner (wetted part) PEEK double structure) [VN-50 1D is made to order]

Plate Number . Particle Size | Pore Size | Column Size (mm) .
Product Code Product Name (TP/column) Functional Group (o) @) 1.D. X Length Shipping Solvent
F7630800 HILICpak VN-50 1D @ > 2,800 Diol 5 100 1.0 x 150 HO/CH3CN = 25/75

Base Material: Polyvinyl alcohol

® Preparative columns (Housing Material: SUS [VN-50 10E], PEEK [VN-50G 4A]) [VN-50 10E is made to order]

Plate Number . Particle Size Column Size (mm) .
Product Code Product Name (TP/column) Functional Group (o) 1.D. x Length Shipping Solvent
F6830100 HILICpak VN-50 10E > 11,000 Diol 5 10.0 x 250 HpO/CH3CN = 25/75
F6711400 HILICpak VN-50G 4A (guard column) Diol 5 46x 10 HO/CH3CN = 25/75

Base Material: Polyvinyl alcohol

Comparisons of separation ability Maltodextrin
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The new VQ—25 4D shlowed S|gn{f|cantly higher theoretical plyate number over VG—lSO 4D. VG-25 4D can analyze oligosaccharides in a range of
It also provided superior separation over other manufacturer’s column (3 pm particles). 1 to 15 saccharides using an isocratic elution instead
1 of gradient elution generally used.
2 Sample : 5 mg/mL each, 5 pL
VG-25 4D 3 4 1. Fructose Sample : 5 L
(Particle size : 2. Mannose Maltodextrin (DE 13-17) 0.1 %
2.5 um) 3. Glucose
4. Sucrose
12
VG-50 4D 3 4 Comparison of plate number
(Particle size : —
5 um) Silica-based
H VG-25 4D | VG-50 4D [amino column!
(company A)
2 Fructose | 16,900 6,700 13,800
1 Mannose | 18,500 7,900 13,900
Silica-based 4 Glucose | 11,600 | 3,700 5,200 '
amino °°'“;\“” 8 Sucrose | 19,500 | 7,800 | 16,600 0
(com.pany. ) *Column sizes are all 4.6 mm 1.D. x 150 mm
(Particle size : 3 pm)
_
' ' ' ' Note : The numbers mentioned on the chromatogram peaks
0 5 10 15 min are degree of polymerization (Dp).
Column : Shodex HILICpak VG-25 4D, Shodex HILICpak VG-50 4D
Silica-based amino column from other manufacturer Column : Shodex HILICpak VG-25 4D
Eluent : HpO/CH3CN = 20/80 Eluent : HpO/CH3CN = 35/65
Flow rate : 0.6 mL/min Flow rate : 0.6 mL/min
Detector :RI Detector :RI
Column temp. : 40 °C Column temp. : 60 °C
J . J
Recovery of reducing sugar Rare sugar
Sample : 5 mg/mL each, 5 L .
1 1. Fructose Recovery rate of reducing sugars such as ?argli' 0.2 % each, 10 pL
2 2. Mannose mannose, arabinose, and xylose using amino 2' D-»PI lose
3. Glucose columns tend to be low. This is caused by the Py XSI',‘:C’ISE
4. Sucrose formation of Schiff base which makes 4' D-TYI ci
reducing sugars to be adsorbed to the amino M Y D'Aﬁga ose
VG-50 4D group on the packing material. HILICpak VG - D-Allose

6. L-Glucose

(4.6 mm L.D. x 150 mm)  series are amino columns that provide high
recovery of reducing sugars. This allows high
Silica-based amino column  sensitivity analysis of reducing sugars.
1 (company B)
(4.6 mm 1.D. x 150 mm)
2 3 4

100
——JL /\~ 80

60 -

Silica-based amino column
(company C)

Recovery of Mannose (%)

40 4
__J (4.6 mm I.D. x 150 mm)
| | | | | | 201
0 5 10 15 20 25 min | | | | | | |
VG-50 4D Silica-based Silica-based 0 8 1 18 20 nﬁﬁ
amino column amino column
Column : Shodex HILICpak VG-50 4D (company-B) (company-C)
Silica based amino columns from other manufacturers
Eluent : HoO/CH3CN = 20/80 Column : Shodex HILICpak VG-50 4E
Flow rate : 0.6 mL/min (VG-50 4D) Eluent : HoO/CH3CN/CH30OH = 5/85/10
1.0 mL/min (Silica based amino column) Flow rate : 0.6 mL/min
Detector : Rl Detector :RI
Column temp. : 40 °C Column temp. : 50 °C
. AN J




Simultaneous analysis of saccharides, organic acids and amino acids with

m/z
Leu f lle 130 () m/z
Pyruvic acid 7 (<) Sample : 1 ug/mL each (in HoO/CH3CN = 1/4), 5 L.

)\Phe 1640 _Ly 87 ()

\Met 148 () ALactic acid | Oxalicacid 89 ()
ﬂ Val L 116 () AGcheric acid 105 () VG-50 2D allows simultaneous analysis of saccharides, organic
P acids and amino acids with LC/MS detection under alkaline
|\ Pro 114 (-) Malic acid}\ 133 () conditions. High anionic substances elute under alkaline
Trp ) . ’ conditions. Furthermore, alkaline conditions promote the
I\ 203() )_Tartaric acid L 1496 deprotonation of hydroxyl groups at the time of ionization.

ﬁAIa 88 (-) Malonic acidk 103 (9 Therefore, alkaline conditions are suitable for high sensitive

detection of substances with hydroxyl groups such as

Thr =)
| G 1186 Maleic acid | 1156)  saccharides under the negative mode.
y A
Aser \ 74() Citric acid |\_ 191 ()
k ) 104 (5 “ meso-Erythritol 121 (9
lLys +Gin 145 (-) M Ar)a(\blinose IL 149 (-)
Asn 131 () L=

p His 1540 hN-Acetnglucosamine 220 ()
: Shodex HILICpak VG-50 2D

Arg MFructose, Mannose, Glucose 179 (-) Column
e e Eluent - (A): 0.5 % NHa aq./(B): CHaCN
| Glucosamine /™. \ 1786

KTyr 180 () Linear gradient (High pressure);

(fedn1H) suwnjo) (D171H) Aydesboyewoiyn uonoeiaiu] oljiydoipAH paseq-1awAjod

Sucrose ) 80 B % (0 to 2 min), 80 B % to 10 B % (2 to 12 min)
) 341 () ’ ’
A J Glu 146()  +Lactose | Mattose 10 B % (12 to 15 min), 80 B % (15 to 20 min)
lASP 132 (-) kRaffinose 503 (-) Flow rate : 0.2 mL/min
Cvs ) R . . . g Detector : ESI-MS (SIM)
h Y 239 () Glucuronic acid hGaIacturonlc acid 193 () Column temp. - 40°C
| | | | | | | | | |
0 5 10 15 20 min 0 5 10 15 20 min
\§ J
Lactose, epilactose, and lactulose LC/MS analysis of pantothenic acid and vitamin C
F‘ Sample : 5 mg/mL each, 5 uL 1 Sample : 100 ng/mL each, 10 pL
1. Lactulose 1. Vitamin Bs (Pantothenic acid)
2. Epilactose as Calcium pantothenate
3. Lactose 2. Vitamin C (Ascorbic acid)
220 (+)
1
2, 2
175 ()
| | | | %/#\A ! ! ! ! "
0 5 10 15 min 0 5 10 15 20 min
Column : Shodex HILICpak VG-50 4E Column : Shodex HILICpak VT-50 2D
Eluent : HoO/CH3CN/CH30H = 5/75/20 Eluent : 50 mM HCOONHj4 aq./CH3CN = 30/70
Flow rate : 1.0 mL/min Flow rate : 0.2 mL/min
Detector :RI Detector : ESI-MS (SIM)
Column temp. : 40°C Column temp. : 30 °C
_ J L J
/MS/MS analysis of organic sulfonic acids LC/MS/MS analysis of glyphosate and glufosinate
Sample : 5 L le: 1 L h, 50 uL
! 0.01 M each (in H2O/CH3CN = 1/3) Sample : 1 ng/mL. each, 50
1. Taurine
2. Taurocholic acid AMPA
110> 63 () (Aminomethylphosphonic acid)
124>80() 180 > 63 (-) AGquosinate
A Il
2 143>107 (-) Ethephon
S e ) L,. A - -
168 > 63 () “ Glyphosate
MPPA
514>124 () 151 > 63 () (8-Methylphosphinicopropionic acid) f\
‘0 ‘5 1‘0 " | | | | |
min 0 5 10 15 20 min
Column : Shodex HILICpak VT-50 2D Column : Shodex HILICpak VT-50 2D
Eluent : 50 mM HCOONH4 aq./CH3CN = 20/80 Eluent : 50 mM NH4HCO3 aq./CH3CN = 50/50
Flow rate : 0.3 mL/min Flow rate : 0.3 mL/min
Detector : ESI-MS/MS (MRM) Detector : ESI-MS/MS (MRM)
Column temp. : 30 °C Column temp. : 40 °C
_ /L J
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LC/MS analysis of aminoglycoside antibiotics

LC/MS analysis of phosphorylated saccharides

Sample : Aminoglycoside antibiotics 0.1 ug/mL (in H20), 20 pL 3
97 (9 HSO4~ Sample : 1 pM each, 5 pL
4 1. Glucose-6-phosphate (G6P)
2. Fructose-6-phosphate (F6P)
“ Kanamycin 3. Glucose-1-phosphate (G1P)
485 (+) ! 5 4. Fructose-1-phosphate (F1P)
468 (+) Tobramycin
478 (+) ' \ Gentamicin 4
o (i/\/ww\,\/%
— N~
| | | |
0 5 10 15
min | | | | | | | |
0 2 4 6 8 10 12 14 mi
Column : Shodex HILICpak VC-50 2D mn
Eluent : (A); 1.5 % NH3 aq./(B); CH3CN
Linear gradient (High pressure); Column Shodex HILICpak VT-50 2D
30B % to 10 B % (0 to 5 min), 10 B % (5 to 15 min) Eluent 25 mM HCOONHj aq./CHGCN = 80/20
Flow rate : 0.3 mL/min Flow rate : 0.3 mL/min
Detector : ESI-MS (SIM) Detector : ESI-MS (SIM)
Column temp. : 40 °C Column temp. : 60 °C
g J L J
LC/MS analysis of oligo DNA LC/MS/MS analysis of monoamine neurotransmitters
Sample : 1 pL OH
Synthesized oligo DNA 20 mer (ATACCGATTAAGCGAAGTTT; crude) HO! NH, Sample : 20 Ull—
2.2 mg/mL (in H20) 170 > 107 (+) ANoradrenaIine o 0.1 pM each (in H20)
- OH
545.1 (-) 2 mer (TT) HO NH
— 184 > 166 (+) LAdrenaIine Ho S
849.2 () 3 mer (TTT)
7 N3 HO NHg
1178.2 (-) Monitored ions 154 > 91 (+ LDopamine :©/\/
6 p4mer(GTTD 2oamer MHE L ) HO
5-11mer :[M-2H* NHp
74520) ) 5mer (AGTTD) 12- 19 mer : [M-3H[*
20 mer J[M-4H]* HO {
Serotonin
901.7() )\ 6 mer (AAGTTT) 177> 160 (+) K N
N NH,
1066.2 () N7 mer (GAAGTTT) 1125 95 () E]/\/ Histamine [
1210.7 () \_8 mer (CGAAGTTT) | | | | |
0 5 10 15 20 min
1375.3 (+)
87530) /\9 mer (GCGAAGTTT) Column : Shodex HILICpak VC-50 2D
Eluent : (A); 200 mM HCOOH ag./(B); CH3CN
1531.8 (-) A_10 mer (A\GCGAAGTTT) Linear gradient (High pressure);
60 B % (0 to 5 min), 60 B % to 10 B % (5 to 6 min), 10 B % (6 to 20 min)
1688.0 (-) /A1 mer (AAGCGAAGTTT) Flow rate : 0.3 mL/min
Detector : ESI-MS/MS (MRM)
Column temp. : 40°C
1226.6 () A\ 12 mer (TAAGCGAAGTTT) _ J
1327.9 (- A — . .
. N\ 13 mer (TTAAGCGAAGTTT) High sensitive analysis of oligo DNA by VN-50 1
1432.3 () A\_14 mer (ATTAAGCGAAGTTT) Sample : 0.4 L
Synthesized oligo-DNA 19mer (TTCTCATGGTTCTTCGGAA ; crude)
1542.0 () 15 mer (GATTAAGCGAAGTTT) Synthesized oligo-DNA 20mer (CTTCTCATGGTTCTTCGGAA ; crude)
0.05 mg/mL each (in HoO/CH3CN=50/50)
1638.3 () /\16 mer (CGATTAAGCGAAGTTT)
17847 6) 47 mer (CCGATTAAGCGAAGTTT) A Oligo-DNA 19mer
VN-50 1D (1.0 mm I.D. x 150 mm) 1444.9()
1839.0 () 18 mer (ACCGATTAAGCGAAGTTT) A VN-50 2D (2.0 mm .D. x 150 mm) A_
0 5 15 20 25
1940.4 () 19 mer (TACCGATTAAGCGAAGTTT) N\_ mn
1 X ()
533.3(-) 20 mer (A\TACCGATTAAGCGAAGTTT) N Oligo-DNA 20mer
‘ ‘ ‘ ‘ ‘ VN-50 1D (1.0 mm I.D. x 150 mm) 15617.3(0)
0 5 10 15 20 min VN-50 2D (2.0 mm I.D. x 150 mm) A
6 : o 1 % %
min
Column : Shodex HILICpak VN-50 2D
Eluent : (A); 50 MM HCOONH4 aq./(B); CHaCN Column : Shodex HILICpak VN-50 1D, Shodex HILICpak VN-50 2D
Linear gradient; Eluent : (A); 50 mM HCOONH4 agq. /(B); CH3CN
60 B % (0 to 10 min), 60 B % to 55 B % (10 to 15 min), Linear gradient; ) )
60 B % (15 to 20 min) 65 B % to 50 B % (0 to 20 min), 50 B % to 65 B % (20 to 20.01 min),
Flow rate . 0.2 mL/min 65 B % (20.01 to 25 min)
e Flow rate 0.1 mL/min (VN-50 1D), 0.3 mL/min (VN-50 2D)
Detector : ESI-MS (SIM) i .
Col t . 40°C Detector : ESI-MS (SIM Negative)
olumn temp. : Column temp. : 40 °C
_ J U J
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Anmartbl (727)345-47-04
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BnaroseluyeHck (4162)22-76-07
BpsiHck (4832)59-03-52
BnapusocTok (423)249-28-31
BnapukaBkas (8672)28-90-48
Bnagumup (4922)49-43-18
Bonrorpag (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuHbypr (343)384-55-89

Poccus +7(495)268-04-70

Mo Bonpocam npogax n noaaepkm obpawjanTtecs:

MBaHoBo (4932)77-34-06
Wxesck (3412)26-03-58
WpkyTck (395)279-98-46
KasaHb (843)206-01-48
KanuHuHrpag (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KonomHa (4966)23-41-49
Koctpoma (4942)77-07-48
KpacHogap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
JNvneuk (4742)52-20-81

KazaxcTtaH +(727)345-47-04

MarnuTtoropck (3519)55-03-13
Mocksa (495)268-04-70

MypmaHck (8152)59-64-93
HabepexHble YenHbl (8552)20-53-41
HwxHuin Hosropog (831)429-08-12
HoBoky3aHeLk (3843)20-46-81
Honbpbck (3496)41-32-12
HoBocwubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MeHsa (8412)22-31-16
MeTpo3aBoack (8142)55-98-37
Mckos. (8112)59-10-37

Mepmb (342)205-81-47

Benapycb +(375)257-127-884

PoctoB-Ha-[oHy (863)308-18-15
PsasaHb (4912)46-61-64

Cawmapa (846)206-03-16
CankT-MeTepbypr (812)309-46-40
CapartoB (845)249-38-78
CeBacTonornb (8692)22-31-93
CapaHck (8342)22-96-24
Cumdpeponornb (3652)67-13-56
CmoneHck (4812)29-41-54

Coum (862)225-72-31
CraBpononsb (8652)20-65-13
CypryT (3462)77-98-35
CobikTbiBKap (8212)25-95-17
TamboB (4752)50-40-97

Teepb (4822)63-31-35

Y36ekucran +998(71)205-18-59

an.noyta: sxk@nt-rt.ru || canT: https://shodex.nt-rt.ru/

Tonbattn (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
YnbsiHoBCK (8422)24-23-59
YnaHn-Ya3 (3012)59-97-51
Ypa (347)229-48-12
XabapoBck (4212)92-98-04
Yebokcapbl (8352)28-53-07
YenabuHck (351)202-03-61
Yepenosel (8202)49-02-64
Yura (3022)38-34-83
AxyTck (4112)23-90-97
Apocnaenb (4852)69-52-93

Kuprusuma +996(312)96-26-47
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	Без имени



