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Challenges of Carbohydrate Analysis and Purification

The Challenge of Separating, Detecting and
Purifying Carbohydrates
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Carbohydrates present a particular detection challenge
because they lack chromophores. The traditional approaches
to carbohydrate detection are either differential refractive index
(RI) or low-wavelength UV (190 — 205nm).

The poor sensitivity and gradient incompatibility of Rl detection
make it less than ideal for carbohydrate analysis by HPLC.

Low-wavelength UV also lacks sensitivity and places stringent
requirements on the optical properties of the mobile phase.
Both techniques are subject to severe baseline shifts and long
equilibration times as the detector responds to spectroscopic
changes in the solvent.

Many new compounds now being synthesized in
pharmaceutical and food ingredients / dietary supplement
industries are being based on glycoside structures and these
have the same challenge of a lack of chromophores when
being analyzed or purified.

Benefits of Evaporative Light
Scattering Detection (ELSD) for
Carbohydrate Analysis and Purification

= More sensitive than Rl and low-\ UV

= Gradient compatible

u Stable baselines, even with gradients

= Solvent choice not limited by UV-cutoff

The Evaporative Light Scattering Detector (ELSD) is a
universal HPLC detector that detects any compound less
volatile than the mobile phase to low nanogram levels. It has
many advantages over Rl and low-wavelength UV detection
for carbohydrate analyses.

With ELSD a quiet stable baseline, and better sensitivity than
with low-wavelength UV detection is obtained. Evaporation of
the mobile phase before detection makes the ELSD gradient
compatible for improved resolution and faster separations. In
addition, ELSDs can be 10 to 1000 times more sensitive than
Rl detectors.

The same benefits are seen with the Reveleris® X2 flash
chromatography system when purifying reaction mixtures
due to its integrated, specially optimized ELS detector. The
systems software switchable sample splitting, physically
changes the amount of the eluent being sent to the ELSD for
optimum conditions for either high or low level concentration
components.

Prevail™ Carbohydrate ES Column and Alltech® 3300 ELSD for

Carbohydrate Analysis

Benefits of Prevail™ Carbohydrate ES
Column

= Longer column life-hybrid phase has ruggedness of
silica with the stability of a polymer

= Quieter baselines compared to traditional amino
carbohydrate columns, even with gradients

= Reduce run times with more mobile phase choices

= Compatible with gradient ELSD applications
choices

Alltech® Prevail™ Carbohydrate ES columns are excellent
for isocratic separations with common detectors, but the
column’s real power shows with the ELSD and a solvent
gradient. Achieve powerful selectivity, reduced run

times and efficient peaks from gradients while seeing

the quiet, stable baselines that maximize sensitivity.
Prevail™ Carbohydrate columns are versatile for mono-
and oligosaccharides and sugar alcohols. They produce
single peaks for reducing sugars at ambient temperatures,
eliminating the need for column heating.

Benefits of the Alltech® 3300 ELSD

= Low noise and excellent

baseline stability
= Universal detection for a broad
range of applications
= Low nanogram detection limits
= Maintain stable baselines

during steep gradients

The Alltech® 3300 ELSD’s high

sensitivity and universal detection

method are ideal for difficult compounds such as
carbohydrates, lipids and nutraceuticals. It can function as a
stand-alone detector or operate as a powerful complement
to UV or Mass Spectrometry.

Enhance Detector Sensitivity With Stable Gradient Baselines
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Column: Prevail™ Carbohydrate ES Column, 5um Column: Prevail™ Carbohydrate ES Column, 5pm
250 x 4.6mm (Part No. 35101) 250 x 4.6mm (Part No. 35101)
Mobile Phase: A: Acetonitrile B: Water Mobile Phase: A: Acetonitrile:Acetone (75:25)
UV at 195nm Gradient: Time: | 0 | 50 12 B: Water
%B: 20 35 1 Gradient: Time: | 0 |18
G - - - - —_—_—— Flow Rate: 1.0mL/min 2 %B: [24]50
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Column Temp: Ambient 4 Detector: ELSD
Column: Prevail™ Carbohydrate ES Column, 5pm, Column: Prevail™ Carbohydrate ES Column, 250 x 4.6mm 567  Column Temp:  Ambient
53 x 7.0mm Rocket™ (Part No. 35104) Mobile Phase:  A: Acetonitrile B: Water
Mobile Phase: Acetonitrile:Water (75:25) Gradient: Time: | 0 | 20 | 25 |
Flow Rate: 2.0mL/min %B: | 20 ] 50 |50 | —r T T T T T T 1 T T 1
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Carbohydrate Analysis Applications Carbohydrate Analysis Applications

Conquistador® Tequila Orange Juice Profiles Kellogg's Frosted Flakes® Cereal Clover Honey
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Column: Prevail™ Carbohydrate ES Column, 5um,
250 x 4.6mm (Part No. 35101)

1.Fructose CHROM
2.Glucose ( 9532 )

Orange Drink
Dominick’s® 100%
Minute Maid® 100%

Column: Prevail™ Carbohydrate ES Column, 5um,

1 Regular vs. 1/3 less sugar
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Column: Prevail™ Carbohydrate ES Column, 5um,
250 x 4.6mm, (Part No. 35101)
Mobile Phase: A: Acetonitrile B: Water
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Column: Prevail™ Carbohydrate ES Column, 5um,
250 x 4.6mm, (Part No. 35101)

Mobile Phase: A: Acetonitrile B: Water

Mobile Phase: Acetonitrile : Water (75:25) 53 x 7.0mm Rocket™ (Part No. 35104) Gradient; Time: | 0| 5 [10]15] 25| Gradient: Time: | 0 |15
Flow Rate: 1.0mL/min Mobile Phase: Acetonitrile:Water (75:25) %B: [20[20]30[30]50] %B: [25]40
Detector: ELSD Flow Rate: 1.3mL/min Flow Rate: 1.0mL/min Flow Rate: 1.0mL/min
Column Temp: Ambient Detector: ELSD Detector: ELSD Detector: ELSD

Column Temp: Ambient Column Temp: Ambient Column Temp: Ambient
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Wine - Concord Grape
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Infant Formula
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Corn Syrup Solids

CHROM
(9354 )

2
1.Sorbitol 1.Sucrose 1.Dextrose 8.Maltooctaose
1.Fructose 2.Fructose 2.Lactose 2.Maltose 9.Maltononaose
2.Glucose 3.Maltose 3.Maltotriose 10.Maltodecaose
3.Maltotetraose 4.Inositol 4.Maltotetraose 11.Maltoundecaose
4.Maltotriose 5.Maltopentaose 12.Maltododecaose
5.Maltopentaose 1 6.Maltohexaose 13.Maltotridecaose

7.Maltoheptaose

1
0 5 10 15 20 25Min.

Column: Prevail™ Carbohydrate ES Column, 5um Column: Prevail” Carbohydrate ES Column, 5um, Column: Prevail” Carbohydrate ES Column, 5um, Column: Prevail" Carbohydrate ES Column, 5um,
250 x 4.6mm, (Part No. 35101) 250 x 4.6mm (Part No. 35101) 250 x 4.6mm, (Part No. 35101) 250 x 4.6mm, (Part No. 35101)
Mobile Phase: A: Acetonitrile B: Water Mobile Phase: A: Acetonitrile B:Water Mobile Phase: A: Acetonitrile B: Water Mobile Phase: A: Acetonitrile B:Water
Gradient: Time: | 0 |50 Gradient: Time: [0 |60 Gradient: Time: | 0 | 5 [10]15] 25 Gradient: Time: | 0 | 15
%B: | 20|35 %B: |17 |35 %B: [20[20|30[30]50 | %B: 35| 50
Flow Rate: 1.0mL/min Flow Rate: 1.0mL/min Flow Rate: 1.0mL/min Flow Rate: 1.0mL/min
Detector: ELSD Detector: ELSD Detector: ELSD Detector: ELSD
Column Temp: Ambient Column Temp: Ambient Column Temp: Ambient Column Temp: Ambient

Splenda® Sweetener

Pepsi One® Cola

Flavor Sample Solution Vegetable Fermentation Broth Standards

Chromatogram courtesy of

( %'3';%7' ) ( %%%" ) Charles Stewart, Firmenich Inc. ( %E%A ) ( (%HO%%EIA )
1.Sucralose 1.Sucralose J 1.Fructose 1.iso-erythritol
2.Glucose 2.Unknown 1 2.Glucose 2.Fructose
3.Maltose 3.Fructose 3.Sucrose 3.Sorbitol
4.Maltodextrins 4.Glucose 1 4.Mannitol
5.Unknown 2 5.Glucose
6.Sucrose 2 6.Inositol
T T T T T T T T 1 T T T T T T T T 1 7.Maltose ; b—"k K /\ 7-SUCF_059
0 5 10 15 20 25 30 35 40Min. 0 5 10 15 20 25 30 35 40Min. ~°Metodexins | | | | | | PSR {101V Y S— Vi
Column: Prevail" Carbohydrate ES Column, 5um, Column: Prevail” Carbohydrate ES Column, 5pm, 0 5 10 15 20 25 Min. 0 10 20 30 40 50 Min. 10.Raffinose
250 x 4.6mm, (Part No. 35101) 250 x 4.6mm, (Part No. 35101) Column: Prevail™ Carbohydrate ES Column, 5um, Column: Prevail™ Carbohydrate ES Column, 11.Maltotriose
Mobile Phase: A: Acetonitrile B: Water Mobile Phase: A: Acetonitrile B: Water 250 x 4.6mm, (Part No. 35101) 250 x 4.6mm, (Part No. 35101)
Gradient: Time: 0 5 10 15 25 Gradient: Time: 0 5 10 15 25 Mobile Phase: A: Acetonitrile B: Water Mobile Phase: A: Acetonitrile B: 0.04% NH,OH
%B: |20]20]30]30]50] %B: |20 20303050 | Gradient: Time: | 0 |30 Gradient: Time: | 0 | 60
Flow Rate: 1.0ml/mih [ Flow Rate: 1.0m{l/mi [ %B: |20]29 %B: |17 | 35
Detector: ELSD Detector: ELSD Flow Rate: 1.0mL/min Flow Rate: 1.0mL/min
Column Temp: Ambient Column Temp: Ambient Detector: ELSD Detector: ELSD
Column Temp: Ambient Column Temp: Ambient



Carbohydrate Analysis Applications

Sugar Alcohols Cough Syrup

12

CHROM
(9352 )

1. iso-Erythritol
3 4 2. Xylitol

3. Mannitol

4. Maltitol

Column:

Mobile Phase:
Flow Rate:
Detector:
Column Temp:

6 8 10 12 Min.

Prevail™ Carbohydrate ES Column, 5um,
250 x 4.6mm, (Part No. 35101)
Acetonitrile:Water (70:30)

1.0mL/min

ELSD

Ambient

Robitussin® Flu Syrup

CHROM
2 4 (10557 )
1 1. Sucralose
/ 2. Fructose
3. Sorbitol
56 4. Glucose
Tl 5. Sucrose
; - - - - - - - ; 6. Maltose
0 5 10 15 20 25 30 35 40Min.
Column: Prevail™ Carbohydrate ES Column, 5um,
250 x 4.6mm, (Part No. 35101)
Mobile Phase: A: Acetonitrile B: Water
Gradient: Time: | 0| 5|10 15] 25|
%B: [15[15]25]25[50]
Flow Rate: 1.0mL/min
Detector: ELSD
Column Temp: Ambient
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1. Fructose
2. Glucose
3. Sucrose
4. Unknown

4

Column:

Mobile Phase:

Gradient:

Flow Rate:
Detector:

Column Temp:

15 20 25 30 35 40 Min.

Prevail™ Carbohydrate ES Column, 5um,
250 x 4.6mm, (Part No. 35101)
A: Acetonitrile B: Water

Time: | 0| 5|10 15] 25|

%B: [20[20]30[30[50]
1.0mL/min
ELSD
Ambient

CHROM
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1. Fructose
2. Glucose
3. Sucrose

7 /4 4. Maltose

0 5 10 15 20 25 30 35 40Min.

Column: Prevail™ Carbohydrate ES Column, 5um,
250 x 4.6mm, (Part No. 35101)

Mobile Phase: A: Acetonitrile B: Water

Gradient: Time: | 0| 5| 10] 15] 25|
%B: [15]15]25]25] 50|

Flow Rate: 1.0mL/min

Detector: ELSD

Column Temp: Ambient

Spiked Urine

Chromatogram courtesy of Rosemary Rose,
Monash University, Dept. of Gastroenterology

CHROM
(10584 )

1. Sucralose
2. Rhamnose
3. Cellobiose

0 1 2 3 4 5 6 7 8 9Min

Column: Prevail™ Carbohydrate ES Column, 5pm,
150 x 4.6mm, (Part No. )

Mobile Phase: Acetonitrile:Water (70:30)
Flow Rate: 1.0mL/min

Detector: ELSD

Column Temp: Ambient

Low Level Detection - 10ng on Column

CHROM
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1. Fructose
2. Sucrose
3. Raffinose

=
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0123456 7 8 9 10Mn
Column: Prevail™ Carbohydrate ES Column, 5um,
150 x 4.6mm, (Part No. 35102)

Mobile Phase: A: Water B: Acetonitrile

Gradient: Time: | 0 | 10] 11] 14
%B: |80| 50| 80| 80

Flow Rate: 1.0 mL/min

Detector: ELSD

Column Temp: Ambient

Carbohydrate Analysis Applications

Glucooligosaccharides in Maltodextrin

CHROM
(9534 )

1.Glucose (DP1)
(Cg'SR%M) 2.DP3 (1,6-alpha; 1,4-alpha)
4 3.DP6 (1,6-alpha; 1,4-alpha)
4.DP13
5.DP18
2
¥ 5]
2
5
Column: Prevail™ Carbohydrate ES Column, 5um
———r——T— 250 x 4.6mm (Part No. 35101)
212223 24 2526 27 28 29 30 31 32 33 34 35 36 Min. Mobile Phase:  A: Acetonitrile B: Water
Gradient: Time: | 0 [ 50 | 60
%B: |135] 60 | 60
Flow Rate: 1.0mL/min
1 Detector: ELSD
Column Temp:  Ambient
__ Y ¢
I T T T T T 1
0 6 12 18 24 30 36 Min.

Partially Hydrolyzed Dextran

Column:

Mobile Phase:

Gradient:
Flow Rate:
Detector:

Column Temp:

CHROM
:C5I§4(.)1M: (9540 )

0 5 10 15 20 25 Min.

Prevail™ Carbohydrate ES Column, 5um, 250 x 4.6mm, (Part No. 35101)
A: Acetonitrile B: Water

Step (5 min. hold at 40% B, 5% B steps every 5 min. to 70% B)
1.0mL/min

ELSD

Ambient

The information presented herein is derived from our testing and experience. It is offered for your consideration and verification. Since operating conditions vary significantly, and are not under
our control, we disclaim all warranties on the results that may be obtained from the use of our products. Grace reserves the right to change prices and/or specifications without prior notification.



Reveleris ® X2 Flash Chromatography System for Carbohydrate

Purification

Benefits of the Reveleris® X2 Flash

Benefits of Reveleris® Amino Flash

Carbohydrate Purification Applications

M Solvert % WELSD [ Uv1 EUV2

Flavonone Glycoside

M Solvert % W ELSD EIUVI EUV2

500 — 030 100 — 010
Chromatography System Cartridges m|  Folucose 02 @ E— 00
EEDD I‘r‘ Kanamycin - o8 E) E 70 Glu;:osgB AEleohesperidin o3
= Detects both chromophoric and = High capacity cartridges offer 2 om f | yem , e LI g Heaparitin 0 3
- M . . = | I — =y ]
non-chromophoric compounds twice the loading capacity of W | \\ 006 Yo 002
H s i i . — — v ] — w 0.oo
= Allows use of UV interfering other flash cartridges, helping L T - b0 - (& :
solvents to save time and costs - 0 2 4 8 8 10 0 3 g a 12 15 L 2¢
. . . ] Tirne {miny Tirne (i)
= No user optimization of ELSD = Durable 200psi pressure limit 3
operating conditions design for greater choice of Flash Chromatography Condtions: Gradient Table Flash Chromatography Condtions: Gradient Table
i - i . 1 i - is® ami
required flow rate - = } Cartridge: Reveleris” C18 129 Step | Time(min) | %B 'Slar"'ggte'_i%"es"sf amino 40g Step | Time(min) = %B
= Touch screen sensitivity = Auto-recognition of the Flow Rate: 36mL/min ow Rate: ammin
; . : - e® . = =1 Equilibration: 5.0 min 1 0.0 99 Equilibration: 10.0 min 1 0.0 99
switching (patent pending) Reveleris® cartridges on the - : ) , = Lt TR
is® X2 inst t Run Length: 10.0 min 2 20 99 un Length: 25.0 min 2 20 99
changes the amount of eluent Reveleris instrument, - UV1 Wavelength: 220nm UV1 Wavelength: 220nm
split to the ELSD for either high pre-populates methods with . “'m UV2 Wavelength: 254nm 8 7.0 30 UV2 Wavelength: 254nm 3 10.0 70
or low concentration components recommended operating ELSD Carrier: Iso-propanol 4 1.0 30 ELSD Carrier: Iso-propanol 4 13.0 70
.. conditions Solvent A: Water with 0.1% TFA Solvent A: Water
= Minimal amount of sample sent to the ELSD reduces Solvent B: Acetonitrile Solvent B: Acetonitrile

sample loss of less than 0.1%

= 40pm ultra-high purity media developed for flash
applications

Quercetin Rutinose

The Reveleris® X2 flash chromatography system is ideally
suited to purification of glycoside based compounds.

Acarbose

Reveleris® Amino flash cartridges are an ideal choice for

The Reveleris® X2 flash system incorporates UV or UV

glycoside chemistry purification for improved retention and

M solvent % WELSD MUV EUV2

B Solvent % W ELSD B UV1 M U2

Visible detection with an ELSD detector designed for flash resolution. Increased capacity for higher sample loads and 200 010 030
purifications. The patented RevealX™ detection technology durability to withstand pressures up to 200psi, allows the P20 E— 00 024
Synohronizes Signa|5 from the mu|t|p|e detectors to determine chemist to overcome separation challenges in purification and E 180 e m _Maﬁ"’sem— 0.08 5 g 5
optimum timing of fraction collection for the highest possible become more productive. When combined with the Reveleris® g 12 f \ 1\ Adhrbose 008 ¥ 012 ;
purity and recovery of fractions. X2 flash chromatography system, these specialty phases R G'“°°ij \ .,r‘ \\/’ 002 0.06
allow fast, easy purification of challenging carbohydrate WE! ] - 0.00 a.an
compounds. 0 3 8 9 12 15
Time (mir) Time (min)

Plug & Play
Automatic cartridge identification populates the
system for size and phase of cartridge in use

Confidence in Results
Serial tracking of cartridges allows for tracking
of cartridge use

Flash Chromatography Condtions:

Solvent A: Water with 0.1% TFA
Solvent B: Acetonitrile

Catechols

Gradient Table

Flash Chromatography Condtions:

Solvent B: Acetonitrile with 0.5% TFA

Gradient Table

Better Together - Further Streamline Your Purifications by Combining Reveleris® Cartridges with cartricge: Revelers' amino 129 Step | Time(min) | %8B cantriege: Revelers’ amino 129 Step | Time(min) | %B
the Most Advanced Flash SyStem Equilibration: 10.0 min i 00 o0 Equilibration: 10.0 min 1 0.0 99
Run Length: 15.0 min 2 1.0 90 Run Length: 9.0 min 2 1.0 99
UV1 Wavelength: 220nm 3 7.0 70 UV1 Wavelength: 265nm
i ® — . . . UV2 Wavelength: 254nm ’ UV2 Wavelength: 220nm 8 80 [C
Reveleris® Cartridge + Reveleris® X2 syStem e Enhanced Purification Benefits ELSD Carrier: Iso-propanol 4 20 W ELSD Carrier: Iso-propanol 4 5.0 70
Solvent A: Water

Valproic Acid

M Solvent % BELSD EILVI V2

e B Simplifying Purification . W St W = . -
— Specifically for compounds like carbohydrates ] BB | ==l Dopamine“ E | Glucose i " +-Cyclodextrin -
and lipids, the patented RevealX™ detection = s Al < - o -
X 3 3 T 2z 180 U1 AB\ ABB (042 5 E a0 AB ‘lt, W AB AR 0o 5
technology allows maximum purity with minimal = 0 Pyrocatechol | | I do & S J - g
) . 2 / \
effort in a single system z S, i PINE"Y 00
0 o . T
Fasﬁer Runs- o . . 0.00 - .
Optimize purification with the Navigator 2 4 B 8 10 12
software Tirme (i) Time (min)
Flash Chromatography Condtions: Gradient Table Flash Chromatography Condtions: Gradient Table
Cartridge: Reveleris® amino 12g Step Time (min.) %B Cartridge: Reveleris® amino 12g ) .
Flow Rate: 36mL/min Flow Rate: 36mL/min Step Time (min.) %B
Equilibration: 10.0 min 1 0.0 99 Equilibration: 6.0 min 1 0.0 %
Run Length: 7.6 min 2 1.0 99 Run Length: 12.0 min ’
UV1 Wavelength: 254nm UV1 Wavelength: 212nm 2 1.0 90
UV2 Wavelength: 220nm 3 3.0 70 UV2 Wavelength: 254nm
ELSD Carrier: Iso-propanol 4 4.0 70 ELSD Carrier: Iso-propanol 3 4.0 70
Solvent A: Water Solvent A: Water with 0.1% TFA 4 70 70
Solvent B: Acetonitrile

Solvent B: Acetonitrile




Ordering Information

Prevail™ Carbohydrate ES Column Reveleris® X2 Flash Chromatography System
Packing Format 1.D. x Length Part No. Description Part No.
Carbohydrate LC/MS 2.0 x 150mm 35116 Reverleris®X2 Flash Chromatography System 5164931
ES, 5um Analytical 4.6 x 150mm 35102 Reverleris® X2 UV/Visible Wavelength, Optional Upgrade 5167301
Analytical 4.6 x 250mm 35101 Reverleris® X2 Navigator™ Software Optional Upgrade 5156620
Rocket™ 7.0 x 53mm 35104
Prep 10 x 250mm 35115
REVELERIS® FLASH CARTRIDGES
PREVAIL™ ALL-GUARD™ CARTRIDGES * Cartridge Size Qty. Amino Part No.
Packing 1.D. x Length Qty Part No. 49 ea 0157330
Carbohydrate ES 4.6 x 7.5mm 3 96435 129 ea 5157331
All-Guard™ Guard Cartridge Holder 1 80101 40g ea 0167332
*All-Guard™ Holder required 80g ea 5157333
120g ea 5157334
e = -
Packing 1.D. x Length Qty Part No.
Carbohydrate ES 7.6 x 50mm ea 35105
Direct-Connect™ Column Coupler ea 28195

*Direct-Connect™ Column Coupler required

Alltech® 3300 Elsd

Description Part No.
3300 ELSD 110V - 240V 5135834

GRACE o

www.grace.com Grace is a leading global supplier of catalysts, engineered and packaging materials
www.discoverysciences.com specialty construction chemicals and building materials. The company’s three
Global Headquarters industry leading business segments—Grace Catalysts Technologies, Grace

W. R. Grace & Co.-Conn Materials Technologies and Grace Construction Products, provide innovative
7500 Grace Drive

Columbia, Maryland 21044 USA products, technologies and services that enhance the quality of life.

Contact us today for more information
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Tel: +61 3.9237.6100 Tel: +86 21.5467.4678 Tel: +91 20.6644.9900
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ALLTECH? is a trademark, registered in the United States and/or other countries, of Alltech Associates, Inc. ALL-GUARD™, DIRECT-CONNECT™, PREVAIL™, and ROCKET™ are trademarks
of Alltech Associates, Inc. GRACE® is a trademark, registered in the United States and/or other countries, of W. R. Grace & Co.-Conn. GRACE DISCOVERY SCIENCES™ is a trademark of W. R.
Grace & Co.-Conn. CONQUISTADOR®is a registered trademark of Heaven Hill Distilleries, Inc. DOMINICK'S® is a registered trademark of Dominick's Finer Foods, Inc. KELLOGG'S FROSTED
FLAKES® is a registered trademark of Kellogg Company. MINUTE MAID® is a registered trademark of Coca-Cola Company. PEPSI ONE® is a registered trademark of PepsiCo, Inc. ROBITUSSIN®
is a registered trademark of A.H. Robins Company, Incorporated. SPLENDA® is a registered trademark of McNeil-PPC, Inc. This brochure is an independent publication and is not affiliated with,
nor has it been authorized sponsored, or otherwise approved by Heaven Hill Distilleries, Dominick's Finer Foods, Kellogg North America Company, Coca-Cola Company, PepsiCo, Inc, A.H. Robins
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now includes all product lines formerly sold under the Alltech brand. Grace Materials Technologies is a business segment of W. R. Grace & Co.-Conn. which includes products formerly sold under
the Grace Davison brand. © Copyright 2013 Alltech Associates, Inc. All rights reserved.
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