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IT171 Analysis of sugars with an InertSphere Sugar-2 Column

-Using Ligand-Exchange and Size-Exclusion Modes-

GL Sciences Inc.

InertSphere Sugar-2 is a sugar analysis column that uses calcium (Ca 2* type) as the metal counter ion in the packing
material. The separation mainly occurs due to a size-exclusion mechanism and sugars elutes in the order of molecular
weight. It also acts in a ligand exchange mode by utilizing the difference in retention between the metal counterions
and hydroxyl groups in the sugars. The bond strength of the complexation depends on the counter ion and the type of
sugar.

One of the advantages of this column is that a 100% aqueous eluent is used, eliminating the need for sample
preparation.

The InertSphere Sugar-2 column was used to analyze sugars in vegetable juices and yogurts. As a comparison, similar
analyses were performed using an amino column (NH2) , separation of difficult components was achieved.. (Y. Yui)

Example: Measurement of standards

InertSphere Sugar-2 InertSustain NH2
1. Lactose E 1. Lactose
2. Glucose ] 2. Glucose
© 3. Galactose 1 ] 3. Galactose
4. Fructose 3 4. Fructose
5. Sorbitol 1 5. Sorbitol
1mg/mL each ) E 1mg/mL each
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HPLC Conditions HPLC Conditions
Column size :9 um, 300x 7.8 mm I.D. Column size :5um, 250 x 4.6 mm I.D.
Eluent :H,0 Eluent :A) CH;CN
Flow Rate :0.5 mL/min B) H,0
Col. Temp. :85°C A/B=80/20,v/v
Detection Rl Flow Rate : 1.0 mL/min
Injection Vol. 110 uL Col. Temp. :25°C
Sample : Standard Detection Rl
Injection Vol. 110 pL
Sample : Standard

Typically NH2 columns cannot separate the overlapping peaks of Glucose, Galactose, and
Sorbitol,
Using an InertSphere Sugar-2 column, all five components could be separated.

1800
x10¢ ® Fructose
1000 ®lactose  Ro=1.000
1400 Galactose Ry=1.00
Glucose R2=1.000
1200 X Sorbitol R2=1.000
1000 R2=1.000 HPLC-RI Conditions
3 Column : InertSphere Sugar-2
< 800 (9 um, 300 x 7.8 mm 1.D.)
600 Eluent :H,0
Flow Rate : 0.5 mL/min
400 o Col. Temp. :85°C
o Detection :RI
200 L Injection Vol. 210 uL
0 *x Sample : Standard
0 20 40 60 80 100

Concentration (mg/mL)

Calibration curve (0 mg/mL - 100 mg/mL)
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				アセスルファムK						サッカリン						アスパルテーム						アドバンテーム						ネオテーム

				面積地 メンセキチ		濃度 ppm ノウド				面積地 メンセキチ		濃度 ppm ノウド				面積地 メンセキチ		濃度 ppm ノウド				面積地 メンセキチ		濃度 ppm ノウド				面積地 メンセキチ		濃度 ppm ノウド

				0		0				0		0				0		0				0		0				0		0				0		0

				45088		1				238996		1				63794		1				98502		1				47286		1				45088		1

				1849310		50				9556350		50				2342402		50				3481496		50				1845661		50				1849310		50

				176471		10				929224		10				233547		10				364587		10				178306		10
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				アセスルファムK		サッカリン		アスパルテーム		アドバンテーム		ネオテーム								各成分濃度 カクセイブンノウド		アセスルファムK				アスパル				ネオテーム

		アイスティー		31203																ppm

		カルピス     ACN		30043				99892														0.7043054163				1.9584100938

		MeOH		26613				85122														0.611369117				1.6420140525

		EtOH		30328				107119														0.7120275287				2.1132235123

		パルスイート		95489				58800				21646										2.4775733601				1.0781564629				0.4471829838

		キャンディー常温 ジョウオン		244627				1972323														6.5184870079				42.0687524099

		熱水 ネッスイ		248557				2060520														6.6249708727				43.9580673493

		ゼリー		13781				342487				1992										0.2636843959				7.1551668737				0.0539588807

		ガム　　　　　熱水 ネッスイ		67346				117566														1.7150350882				2.3370142667

		EtOH		40389				94195														0.9846316417				1.8363716208

				アセスルファムK		サッカリン		アスパルテーム		アドバンテーム		ネオテーム

		アイスティー		31203														製品内の実際の濃度 セイヒンナイジッサイノウド				mg				mg				mg

		カルピス     ACN		30043				99892										カルピス  ACN   500mlに				35.2152708158				97.9205046913

		MeOH		26613				85122										MeOH				30.5684558485				82.1007026263

		EtOH		30328				107119										EtOH				35.6013764327				105.6611756137

		パルスイート		95489				58800				21646						パルスイート350g				867.1506760235				377.3547620068				156.5140443334

		キャンディー常温 ジョウオン		244627				1972323（1597739）										キャンディー常温 3.85g ジョウオン				1.6312513737				10.5277052906

		熱水 ネッスイ		248557				2060520（1743579）										熱水 ネッスイ				1.6578989609				11.0005063542

		ゼリー		13781								1992（1833）						ゼリー  200g				26.3684395914								5.3958880732

		ガム　　　　　熱水 ネッスイ		67346				480652（117566）										ガム　熱水   2.86g ネッスイ				0.4905000352				0.6683860803

		EtOH		40389				342487（94195）										EtOH				0.2816046495				0.5252022835

								（）内はマニュアルピークでの値 ナイアタイ





		Fructose						スクラロース						Lactose						Galactose						Glucose						Sorbitol

		面積値 メンセキアタイ		濃度 ppm ノウド				面積値 メンセキアタイ		濃度 ppm ノウド				面積値 メンセキアタイ		濃度 ppm ノウド				面積値 メンセキアタイ		濃度 ppm ノウド				面積値 メンセキアタイ		濃度 ppm ノウド				面積値 メンセキアタイ		濃度 ppm ノウド

		0		0				0		0				0		0				0		0				0		0				0		0

		18747		0.1				17349		0.1				17392		0.1				16397		0.1				16502		0.1				16213		0.1

		155962		1				145667		1				147272		1				147277		1				156748		1				157160		1

		790997		5				736698		5				781226		5				742247		5				799838		5				797980		5

		1588998		10				1498877		10				1565990		10				1510665		10				1628844		10				1633490		10

		8046496		50				7511931		50				7860908		50				7508372		50				8098434		50				8147929		50

		15895554		100				14123298		100				15558498		100				14964185		100				16144335		100				16207862		100
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スクラロース



		



ラクトース



		



ガラクトース



		



グルコース



		



ソルビトール



				フルクトース				スクラロース				ラクトース				ガラクトース				グルコース				ソルビトール

		ヨーグルト						686128				515089				64785				18153

		アップルジュース		1346707				287852												611704				121035

		各成分濃度 カクセイブンノウド

		ppm						9.8654861476				3.2609378409				0.4120650039				0.0990961263				-0.0123472086

				8.417187294				2.6394760237												3.773720183				0.7337185865
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Examples of pretreatment and analysis of sugars in

vegetable juice.

Sample

Vegetable juice2.5¢g
Water 15 mL

Neutralization

}5% (w/v) aqueous sodium hydroxide solution.
Extraction

Ultrasonic ation for 30 min.)
Volume made up to 25 mL with water.

Filtration
t GL Chromatodisc (water 25 A 0.45 um)

HPLC

Examples of pretreatment and analysis of sugars from

BRIV
H“?b
Il

plain yogurt.

Sample

-Yogurt2.5g
- Water 15 mL
- Stir

Neutralization
-5% (w/v) aqueous sodium hydroxide solution.

Extraction

- Ultrasonic ation (30 min.)
- Volume made up to 25 mL with water.
- Centrifugal separation. 10,000 rpm (10 min.)

Filtration

- GL Chromatodisc the supernatant
Filter (water 25A 0.45 pm)

HPLC

HPLC Conditions

Guard column : InertSphere Sugar-2 Guard
(9 um, 50x 6.0 mm I.D.)
Column : InertSphere Sugar-2
(9 um, 300 x 7.8 mml.D.)
Eluent :H,0

4
2. Glucose
3. Galactose
4. Fructose
5. Sorbitol
2
3
T T T T
0 10 20 30
Time (min)
1
1. Lactose
2. Glucose
3. Galactose
2
!
{&
3
2
T T T ]
20 30
Time (min)
:0.5mL/min
:85°C
:RI
Injection Vol. :10 L
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Retention time list (reference value)

Natural sugar
Glucose 12.66
Galactose 13.98
Xylose 13.90
Mannose 14.37
Arabinose 15.69
Fructose 15.45
Ribose 24.10
Disaccharide
Trehalose 10.50
Sucrose 10.52
Maltose 10.61
Lactose 10.90
Palatinose 10.81
Isomaltose 10.48
Sugar alcohol
Dulcitol 22.55
Sorbitol 23.55
Myo-inositol 15.75
Xylitol 23.39
Arabitol 20.12
Maltol 65.70
Maltitol 13.99
Lactitol 13.81
Mannitol 19.63
Rare seven monosaccharides
Glucoheptose [ 17.24
Rare six monosaccharides
Sorbose 14.12
Growth 17.58
Tagatose 18.38
Talose 22.09
Fucose 15.66
Rhamnose 14.54
Allulose 18.32
Rare pentasaccharide
Lyxose [ 16.39
Rare tetramonosaccharide
Threose [ 15.51
Monosaccharide
N-acetyl-D-glucosamine [ 13.42
Oligosaccharides
1-Kestose 9.42
1F-fructofuranosyl nystose 8.63
Nystose 8.90
Maltotetraose 9.18
Maltotriose 9.69
Maltohexaose 8.64
Maltoheptaose 8.50
Maltopentaose 8.59
Meretitose 9.52
Raffinose 9.62
- HPLC Conditions
Isomaltomos? 9.46 Column : InertSphere Sugar-2
Amino sugar (9 um,300x 7.8 mm I.D.)
Glucosamine 8.44 Eluent :H,0
Galactosamine 8.45 Flow Rate :0.5 mL/min
Artificial sweetener ggtel’?‘?r?' : %5 C
I .
AAcsepsiﬁczmeK 1; 5274 Injection Vol. 110 uL
Sample : Standard
Advantame 20.24
Saccharin 20.16
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Analytical columns: InertSphere Sugar-2 9 um, 300 x 7.8 mm I.D.

Cat.No. 5020-11000

Guard columns: InertSphere Sugar-2 Guard 9 um, 50 x 6.0 mml. D.

Cat.No. 5020-10999

® Base Material : Styrene-divinylbenzene-based polymer
® Particle size :9um

® Functional Group : Sulfonic acid group

® Counter-ion :CaZ

® Degree of linking :8%

® USP code :L19

GL Sciences disclaims any and all responsibility for any injury or damage which may be caused by this data directly or indirectly.
We reserve the right to amend this information or data at any time and without any prior announcement.

GL Sciences Inc. Japan GL Sciences Inc. USA

GL Sciences B.V.

GL Sciences (Shanghai) Limited

22-1 Nishishinjuku 6-chome 4733 Torrance Blvd. Suite 255
Shinjuku-ku, Tokyo Torrance, CA 90503

163-1130, Japan USA

Phone: +81-3-5323-6620 Phone: +1-310-265-4424

Fax: +81-3-5323-6621 Fax:  +1-310-265-4425

Email: world@gls.co.jp Email: info@glsciencesinc.com
Web: www.glsciences.com Web: www.glsciencesinc.com

@ bl Sriences

International Distributors
Visit our Website at www.glsciences.com/distributors

Dillenburgstraat 7C
5652AM, Eindhoven
The Netherlands

Phone: +31-40-254-9531
Email: info@glsciences.eu
Web: www.glsciences.eu

Tower B, Room 2003

Far East International Plaza

No.317 Xianxia Road, Changning District
Shanghai, China 200051

Phone: +86-21-62782272
Email: contact@glsciences.com.cn
Web: www.glsciences.com.cn
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