Anmartbl (727)345-47-04
Anrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BnaroBeleHck (4162)22-76-07
BpsiHck (4832)59-03-52
BnapuBoctok (423)249-28-31
BnapukaBkas (8672)28-90-48
Bnagnumup (4922)49-43-18
Bonrorpapg (844)278-03-48
Bonorga (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuHbypr (343)384-55-89

Poccus +7(495)268-04-70

KonoHkn anga nuraHgooomMeHHon
XpomaTtorpagpuu

TexHn4Yeckne xapakTepUCTmKm

Mo Bonpocam npogax 1 nogaepkn odbpallanTecs:

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

KasaxcraH +(727)345-47-04

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

MypmaHck (8152)59-64-93
Hab6epexHble YenHbl (8552)20-53-41
HwxHuin Hosropop (831)429-08-12
HoBoky3HeLk (3843)20-46-81
Hosbpbek (3496)41-32-12
Hosocunbupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42

OpeHbypr (3532)37-68-04

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

Mepmb (342)205-81-47

Benapych +(375)257-127-884

PoctoB-Ha-[JoHy (863)308-18-15
PssaHb (4912)46-61-64

Camapa (846)206-03-16
CaHkT-TNeTepbypr (812)309-46-40
CapatoB (845)249-38-78
CeBacTtononsb (8692)22-31-93
CapaHck (8342)22-96-24
Cumdeponons (3652)67-13-56
CmoneHck (4812)29-41-54

Coun (862)225-72-31
CraBpononb (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
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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
YnaH-Ypas (3012)59-97-51
Yha (347)229-48-12
XabapoBck (4212)92-98-04
Yebokcapebl (8352)28-53-07
YensabuHck (351)202-03-61
Yepenosel| (8202)49-02-64
Yura (3022)38-34-83
AkyTck (4112)23-90-97
Apocnaenb (4852)69-52-93

Kupruaua +996(312)96-26-47
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Ligand Exchange Chromatography Columns

-
Q * Please check our website for elution-volume summary lists of various saccharides using Shodex columns.
S
Q
m Features
g_ SC1011 ® Separates saccharides by combination of ligand exchange and size exclusion modes
g Y ® Three types of counter ions are available: Ca2*, Pb2* and Na*
«Q SP0810 ® Only water is required for the analysis of neutral sugars
© KS-801 ® SC1011 fulfills USP-NF L19 and L22 requirements
(:?- KS-802 ® SP0810 fulfills USP-NF L22 and L34 requirements
o) ® KS-801 and KS-802 fulfill USP-NF L22 and L58 requirements
S'_ ® Suitable for separation of polysaccharides by size exclusion mode
‘8 KS-803 ® Can be used in combination with other columns e.g., KS-801 and/or KS-802
a KS-804 ® Only water is required for the analysis of neutral sugars
'g_ © Fulfill USP-NF L22 and L58 requirements
; ® Separates elements by combination of ligand exchange and HILIC modes
le) ® DC-613 can analyze sugars without removing sodium salts in the sample
c DC-613 ® SZ5532 is recommended for the separation of disaccharides or trisaccharides
§ $Z25532 ® SC1211 is suitable for separating sugar alcohols
(7 sc1211 ©® DC-613 fulfills USP-NF L22 and L58 requirements
® SZ5532 fulfills USP-NF L22 requirements
® SC1211 fulfills USP-NF L19 and L22 requirements
©® Pharmacopoeia method relevant columns
SC1011-7F ® Ca?* modified ligand exchange chromatography column
MN-431 ® Only water is required for the analysis of neutral sugars
© Fulfill USP-NF L19 and L22 requirements

Ligand exchange and size exclusion

® Standard columns

Product odle Product Name Tercotmn | (Goumterion | Galian) |G| . Lengtn | Shieping Solvent
F6378102 SUGAR SC1011 > 13,000 Sulfo (Ca?*) 1,000 6 8.0 x 300 H20
F6700090 SUGAR SC-G 6B (guard column) Sulfo (Ca2*) - 10 6.0x 50 H,0
F6378105 SUGAR SP0810 > 11,000 Sulfo (Pb?*) 1,000 7 8.0 x 300 H20
F6700081 SUGAR SP-G 6B (guard column) Sulfo (Pb2*) - 10 6.0x 50 Ho0
F6378106 SUGAR SP0810 8C > 3,000 Sulfo (Pb2*) 1,000 7 8.0 x 100 H.0
F6378010 SUGAR KS-801 > 17,000 Sulfo (Na*) 1,000 6 8.0 x 300 H,0
F6378020 SUGAR KS-802 > 17,000 Sulfo (Na*) 10,000 6 8.0 x 300 H.0
F6378025 | SUGAR KS-803 > 17,000 Sulfo (Na*) 50,000 6 8.0 x 300 H,0
F6378035 | SUGAR KS-804 > 17,000 Sulfo (Na*) 400,000 7 8.0 x 300 H,0
F6700020 SUGAR KS-G 6B (guard column) Sulfo (Na*) - 10 6.0x 50 Ho0

Base Material: Styrene divinylbenzene copolymer

Ligand exchange and HILIC

® Standard columns

Product Code Product Name P;;Z’::‘L";:T Fu{gﬁiﬁ:ﬂ ir:)up Part;z:‘:)Size PorfA')size co:.u; : Ez:g(tr:m) Shipping Solvent
F7001003 RSpak DC-613 > 5,500 Sulfo (Na*) 6 100 6.0 x 150 HoO/CH3CN = 30/70
F6700170 RSpak DC-G 4A (guard column) Sulfo (Na*) 10 - 46x 10 HoO/CH3CN = 30/70
F7001300 SUGAR SZ5532 > 5,500 Sulfo (Zn?*) 6 - 6.0 x 150 Ho0/CH3CN = 30/70
F6700110 SUGAR SZ-G (guard column) Sulfo (Zn?*) 6 — 46x 10 H,O/CH3CN = 30/70
F7001400 SUGAR SC1211 > 5,500 Sulfo (Ca2*) 6 50 6.0 x 250 HoO/CH3CN = 75/25
F6700120 SUGAR SC1211G 4A | (guard column) Sulfo (Ca2*) 10 - 46x 10 HoO/CH3CN = 75/25

Base Material: Styrene divinylbenzene copolymer
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Pharmacopoeia Method Relevant Columns

® Standard columns

Product Code Product Name P(!I'a;;c':ljur?nl:\?r Fu(rétitLonrlzlr (I-‘:)r:)up Panz:I:‘)Size Co: uI;n r:( i:::g(tr:m) Shipping Solvent
F6379300 EP SC1011-7F > 13,000 Sulfo (Ca?*) 8 7.8 x 300 H20
F6700090 SUGAR SC-G 6B (guard column) Sulfo (Ca?*) 10 6.0x 50 H,0
F6379230 USPpak MN-431 > 4,000 Sulfo (Ca?*) 8 4.0 x 250 H20

See page 72 for USP-NF Column List.

A partial list of saccharide elution volumes analyzed by Shodex columns

(Refer to our website for the complete list)

Base Material: Styrene divinylbenzene copolymer

Elution volume (mL)
Substance
SP0810 SC1011 KS-801 S75532 SC1211 NH2P-50 4E VG-50 4E

Arabinose 10.42 8.91 8.21 5.11 5.56 6.18 5.65
D-Arabitol 15.86 11.33 7.63 7.27 8.16 6.29 6.05
Dulcitol 20.18 12.76 7.40 9.46 11.28 7.45 N/A

meso-Erythritol 12.70 10.09 7.86 5.73 6.27 5.43 5.10
D(-)-Fructose 11.05 8.85 7.71 5.37 5.90 6.75 6.19
D(+)-Fucose 10.48 8.84 8.09 4.50 4.96 5.43 5.06
D(+)-Galactose 9.74 7.98 7.58 6.46 4.98 8.10 7.37
Gentiobiose 7.22 6.08 5.75 10.50 * 16.36 14.52
Glucose 8.63 7.30 717 5.87 4.76 8.61 7.47
myo-Inositol 12.77 8.86 7.99 12.63 7.87 9.96 11.68
Isomaltose 7.68 6.26 5.95 10.57 * 15.18 14.41
Isomaltotriose 7.09 5.75 5.34 21.17 * 27.55 N/A

1-Kestose 6.79 5.75 5.26 13.09 * 20.11 N/A

Kojibiose 7.56 6.21 5.88 9.65 * 14.82 N/A

Lactitol 13.27 8.09 6.13 16.35 6.67 11.82 13.28
Lactose 8.05 6.51 5.99 10.12 4.07 13.27 12.46
Lactulose 9.13 6.99 6.19 9.16 4.65 10.72 10.52
Matltitol 12.23 8.26 6.03 13.04 6.77 11.82 12.37
Maltose 7.85 6.34 5.94 8.67 14.24 12.71
Maltotriose 7.48 5.89 5.38 13.79 24.96 N/A

Mannitol 15.80 11.10 7.23 8.75 9.03 7.39 7.35
D-Mannose 10.72 8.17 7.64 5.83 5.01 7.84 6.95
Melibiose 8.16 6.45 5.98 11.69 4.23 14.70 15.07
Nystose 6.38 5.45 4.93 20.05 * 31.90 N/A

Palatinit 2 peaks 2 peaks 5.90 2 peaks 2 peaks 12.73 14.23
Palatinose 7.84 6.45 5.89 8.08 3.99 12.12 11.26
Panose 7.14 5.78 5.32 16.87 25.60 N/A

D(+)-Raffinose 714 5.78 5.29 16.36 20.25 N/A

Rhamnose 9.77 8.23 7.37 3.93 4.43 5.52 4.87
D(-)-Ribose 19.35 13.66 9.04 4.82 8.64 5.45 4.93
D(-)-Sorbitol 21.61 13.31 7.42 9.79 11.88 7.09 718
Sorbose 9.67 8.03 7.38 5.12 4.92 7.35 6.79
Stachyose 6.82 5.57 4.97 - 36.22 N/A

Sucrose 7.54 6.29 5.87 7.91 11.87 10.69
a-D-Talose 21.33 12.59 8.76 5.69 8.51 6.47 5.75
Trehalose 7.62 6.27 5.78 10.85 * 13.25 14.36
Trehalulose 8.92 6.95 6.10 9.54 4.78 11.68 11.92
Xylitol 19.87 13.14 7.94 777 10.16 6.10 6.04
Xylobiose 8.16 6.68 6.40 5.65 * 9.05 7.83
D(+)-Xylose 9.21 7.90 7.71 4.55 4.48 6.58 5.78
D-Xylulose 10.64 9.02 8.04 4.06 5.07 5.41 N/A

Column : SUGAR SP0810,
SC1011, KS-801

Eluent : H,O

Flow rate : 1.0 mL/min

Detector : RI

Column temp. : 80 °C

N/A: Data not available

(—): Not detected

(*): Overlap with solvent peak

Column : SUGAR SZ5532
Eluent : HoO/CH3CN= 25/75
Flow rate : 1.0 mL/min
Detector : RI

Column temp. : 60 °C

Column : SUGAR SC1211
Eluent : HoO/CH3CN= 65/35
Flow rate : 1.0 mL/min
Detector : RI

Column temp. : 70 °C

Column : Asahipak NH2P-50 4E
Eluent : HoO/CH3CN= 25/75
Flow rate : 1.0 mL/min

Detector : RI

Column temp. : 30 °C

Column : HILICpak VG-50 4E
Eluent : HoO/CH3CN= 20/80
Flow rate : 1.0 mL/min
Detector : RI

Column temp. : 40 °C
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Sacch les anomer separati Calibration curves for KS-800 series using pullulan

Saccharides may present their anomers at lower
temperatures. By setting the SUGAR series columns
at higher temperatures will prevent the anomer

Sample : 0.5 % each, 10 pL

) X . S 107 -
separation and this results in providing better
chromatograms of each saccharide.
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Column . Shodex SUGAR SC1011 Column : Shodex SUGAR KS-800 series
Eluent : HoO Eluent : H0
Flow rate : 0.7 mL/min Detector ‘Al N
Detector R Column temp. : 80 °C
Column temp. : 29 °C, 70°C
. J J
HYdrOIyzed starch Biomass e “
Dp-1 Sample : 0.1 % each, 20 ulL
Sample : 20 pL Sample : 5 pL pe : 8. P OH
Hydrolyzed starch 1 % 1. Cellobiose 1.0 % 1. Sucrose
2. Glucose
2. Glucose 1.5% 3. Pinitol
Dp-5 3. Xylose 05% 2 :
4. Fructose
4. Galactose 0.5 % 5. chiro-Inositol
5. Arabinose 0.5 % 6l ! o tl |
D510 6.Mannose  1.0% - myo-inosito 1
"
1
6
3 4 5
U | | | | |
| | | | 0 5 10 15 20
| | | 5 10 15 20 min
10 15 20 min min
Column : Shodex SUGAR KS-802 x 2 Column : Shodex SUGAR SP0810 Column : Shodex SUGAR SP0810
Eluent 1 H0 Eluent 1 H20 Eluent : Ho0
Flow rate : 1.0 mU/min Flow rate : 0.6 mL/min Flow rate : 0.8 mL/min
Detector :RI Detector :RI Detector IR
Column temp. : 80 °C Column temp. : 85°C Column temp. : 85°C
. J . J J
Analysis of sorbitol according to . : . Saccharides related to raffinose
USPYNF method 9 Oligosaccharides in soybean biosynthesis
Sample : 10 pL Sample : 0.1 % each, 20 pL Sample : 0.1 % each, 20 pL
(System suitability solution) Mannitol, Sorbitol 4.8 mg/g each 1. Verbascose 1. Raffinose
(Standard solution) Sorbitol 4.8 mg/g 2. Stachyose 2. Sucrose 2
) 4 3. Raffinose 3. Galactinol
1. Mannitol 4. Sucrose 4. Galactose
2. Sorbitol 5. Pinitol 5. myo-Inositol 5
4
3
4
System suitability
solution
Standard solution
| | | | I ! ! ! ! ! | | |
0 5 10 15 20 10 15 20 25 30 0 5 10 min
min min
Column : Shodex SUGAR SP0810 8C Column : Shodex SUGAR KS-802 + KS-801 Column : Shodex SUGAR SC1011
Eluent : HoO Eluent : HO Eluent : HO
Flow rate - 0.7 mL/min Flow rate : 0.6 mL/min Flow rate : 1.0 mL/min
Detector 1 RI(35°C) Detector :RI Detector :RI
Column temp. : 50 °C Column temp. : 85°C Column temp. : 80 °C
. J . J J




Acesulfame K and sucralose

Sucrose and turanose

Sample : 20 pL Sample : 0.5 % each, 10 L Sample : 0.5 % each, 20 pL
1. Acesulfame K 0.1 % 1. Fructose 1. Glucose
2. Sucrose 0.5% 2. Glucose 2. Maltose
3. Glucose 0.5 % 3. Sucrose 1 3. Isomaltose
4. Unknown from Acesulfame K 4. Turanose 4. Maltotriose
5. Fructose 0.5 % 5. Lactose 5. Isomaltotriose
6. Sucralose 0.1 %
2
12
4
3 5 4 5
5 2
3 3
4
6
; .
—_— _
| | | | | | ! [ [ | | | | | | | | |
0 5 10 15 20 0 5 10 15 20 25 30 35 0 5 10 15 20 min
min min
Column : Shodex SUGAR SC1011 Column : Shodex SUGAR SZ5532 Column : Shodex SUGAR SZ5532
Eluent : 10 mM CaS0Qy4 aq. Eluent : H20/CH39N =20/80 Eluent : HoO/CH3CN = 25/75
Flow rate : 0.6 mL/min Flow rate : 0.6 mL/min Flow rate : 1.0 mL/min
Detector SRl Detector (R Detector Rl
Column temp. : 80 °C Column temp. : 60 °C Column temp. : 60 °C
\§ J J

Maltose and isomaltose

J

Saccharides and sugar alcohols

Sample : 0.5 % each, 20 pL

COP®NO O HWN

Sample : 0.1 % each, 20 pL

Rhamnose 1. Sucrose
Xylose 2. Glucose
Arabinose 3. Fructose
Fructose 4. Taurine
Glucose 5. myo-Inositol
Galactose

Arabitol

Xylitol

Mannitol

Sorbitol

1

4 5
3
2
| |

ESE—
| | | | i | | |
0 5 10 15 min 0 5 10 15 20 min
Column : Shodex SUGAR SZ5532 Column : Shodex SUGAR SC1211
Eluent : HpO/CH3CN = 20/80 Eluent : HoO/CH3CN = 60/40
Flow rate : 1.0 mL/min Flow rate : 0.6 mL/min
Detector :RI Detector :RI
Column temp. : 65 °C Column temp. : 70 °C
. L J

Saccharides and taurine

1
Sample : 0.1 % each, 20 pL
1. 1,3-Propanediol

2. Propylene glycol

3. Ethylene glycol

4. Glycerin

5. meso-Erythritol

0 5 10
Column : Shodex SUGAR SC1211
Eluent : HoO/CH3CN = 60/40
Flow rate : 0.6 mL/min
Detector : Rl

Column temp. : 40°C

Moisturizing components

Analysis of mannitol according to Pharmacopeias (JP, USP and EP)

Sample : 25 mg/mL each, 20 pL

1. Mannitol
1 2. Sorbitol
2
4
5
Resolution
(Mannitol/Sorbitol) | =49
| | | | | | | |
| 0 5 10 15 20 25 30 35 min
15
min
Column : Shodex EP SC1011-7F
Eluent : HoO
Flow rate : 0.5 mL/min
Detector :RI

Column temp. : 85°C
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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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