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Search query (3): [SP]: cross-reference to related applications[0001] the present application claims priority to u.s. provisional patent application
no. 62/063,476, filed oct. 14, 2014.field of the invention[0002] the invention is related generally to the use of simulated moving bed
chromatography to separate and enrich sugar or other components in a mixture with limited dilution, and more particularly to methods for
preparing an enriched high fructose corn syrup (hfcs) containing a higher concentration of fructose than obtained from the action of glucose
isomerase at equilibrium without need to blend the lower percent equilibrium syrup with a higher percent percent fructose enriched syrup.description
of related art[0003] high fructose corn syrup (hfcs) is a well-known sweetener obtained from corn starch that has certain defined proportions of
fructose and glucose. hfcs is conventionally obtained by (a) liquefaction and hydrolysis of corn starch with heat, alpha amylase and glucoamylase
to form an aqueous glucose syrup known as corn syrup, having approximately 95 percent glucose, and (b) isomerization of a portion of the
glucose in the corn syrup using a column-bound glucose isomerase, at 60 degrees centigrade, until the material approaches the equilibrium point
of the isomerase, which generally produces a syrup mixture that is about 42 percent -44 percent fructose and about 56 percent -58 percent glucose
(referred to herein as 42 percent fructose syrup or more simply 42 syrup).[0004] many food and beverage manufacturers desire a hfcs product
where the fructose proportion is greater than the glucose proportion to more closely mimic the taste profile of sucrose. the most typically desired
hfcs product is a 55 percent fructose syrup, however, some consumers desire hfcs products containing as much as 90 percent fructose. to achieve
these higher fructose proportions the 42 percent fructose syrup obtained from the isomerase column is subjected to chromatographic separation
over a divalent cation resin that preferentially retards and therefore enriches the fructose relative to the glucose in an enrichment zone of the
column. typically the cation is calcium on a sulfonic acid resin. the chromatographic resin is eluted with water as the mobile phase to obtain a hfcs
product that is about 90 percent fructose (90 percent fructose syrup). this 90 percent fructose product is then blended with the 42 percent fructose
syrup from the isomerase column to achieve hfcs products with fructose proportions greater than 50 percent, and less than 90 percent, most
preferably about 55 percent.[0005] typically the chromatographic enrichment process uses a simulated moving bed (smb) chromatography
apparatus. smb chromatography operates by dividing a column bed into multiple discrete inter-connected column segments, introducing the input
feed and eluent feed in a common flow direction over the linked column segments while essentially moving the column segments in a direction
opposite the flow direction of the input and eluent streams. in some designs this is accomplished directly by actually rotating the column segments
in a circular carousel in a direction opposite to the flow of the input and eluent streams. in other designs, the column segments are stationary but
the ports for input and output of the column segments are rotated in the same direction as the flow of input and eluent streams. in either design,
the rotation is herein referred to as a step or a step movement. in either case the effect is the same, the material that preferentially retards with
the stationary phase in the column segments (e.g., fructose in hfcs production) is preferentially carried with the column segments opposite in
direction to the flow of material that preferentially flows with the moving phase eluent (e.g., glucose with water in hfcs production) across the whole
length of the interconnected column segments. the material that preferentially retards with the stationary phase is collected as an extract product
and the material that preferentially flows with the moving phase eluent is collected in a raffinate stream.[0006] when input and eluent stream flow
rates are properly coordinated with column segment movements, the result is a continuous standing wave of zones of feedstock input, zones of
enrichment, zones of elution, and zones of recover (optional). in the case of hfcs production, syrup containing about 90 percent fructose/10
percent glucose is collected as the extract product and a syrup containing about 10 percent fructose/90 percent glucose is collected in the raffinate
stream. a conventional hfcs production process using an smb apparatus with a 42 percent fructose/58 percent glucose feed, a water eluent feed, a
fructose-enriched extract product and a glucose-enriched raffinate stream is depicted in fig. 1.[0007] two drawbacks of the conventional method of
making hfcs are that first, it requires an additional input of water as the eluent, which increases cost. second, the chromatographic enrichment of
fructose using water as the eluent results in dilution of the total sugar concentration in the extract product and the raffinate stream. typically the
input stream of 42-44 percent fructose has a dissolved solids content of 45 percent to 60 percent, the 90 percent fructose syrup in the extract
product has a dissolved solids content of 10 percent to 30 percent, and the glucose-enriched raffinate stream has a dissolved solids content of
about 5-30 percent. in order to produce a product having a commercially desirable dissolved solids concentration of at least 50 percent ds and
typically about 70 percent ds, the 90 percent fructose extract product is typically evaporated to a desired concentration that is at least the same as
the 42 percent fructose input feed before blending to make a product such as 55 percent hfc as illustrated in fig. 1. the need for evaporation
increases cost of operation.brief summary of the invention[0008] one exemplary embodiment of the present invention is directed to a method of
adjusting the composition of a chromatography product to achieve a target proportion of a desired component by contacting an input zone of a
simulated moving bed ("smb") chromatography apparatus comprising a cation resin with an input feed comprising input feed proportions of the
desired component and a second component and having an input feed dissolved solids content, and contacting an elution zone of the smb
apparatus with an eluent feed comprising eluent feed proportions of the desired component and the second component and having an eluent feed
dissolved solids content.[0009] in certain exemplary embodiments, the smb apparatus is operated to blend the desired component from the input
feed, delivered through an enrichment zone of the smb apparatus, with the desired component from the eluent feed, delivered though the elution
zone, to form an extract product comprising the target proportion of the desired component and an extract dissolved solids content, wherein the
target proportion of the desired component is greater than the input feed proportion of the desired component, and wherein the extract dissolved
solids content is at least 50 percent of the input feed dissolved solids content. in more desirable embodiments the dissolved solids content of the
extract is at least 60 percent of the input feed dissolved content, and in the most desired embodiments the dissolved solids content of the extract
is at least 80 percent of the input feed dissolved content. the extract product having the target proportion of the desired component is collected
from the smb apparatus.[0010] in certain exemplary embodiments of the invention, the eluent feed proportion of the desired component is
selected to blend with the desired component from the input feed delivered through the enrichment zone to result in the target proportion of the
desired component in the extract product.[0011] in some exemplary embodiments, the eluent feed is the same as the input feed or the eluent
feed is diluted no more than 0.2 volumes of water prior to contacting the elution zone.[0012] in certain embodiments, the eluent feed is
continuously combined with water to contact the elution zone with a diluted eluent feed, wherein a volume ratio of eluent feed to wateris 1:2.
[0013] in certain exemplary embodiments, the eluent feed is contacting the elution zone for a period of time, followed by a second period of time
where water is contacting the elution zone without the eluent feed, wherein the first period of time and the second period of time are selected so
that a volume ratio of eluent feed to wateris 1:2 prior to a step movement in the smb apparatus.[0014] in certain exemplary embodiments, the
method of the present invention further comprises collecting from the smb apparatus a raffinate stream having raffinate proportions of the desired
component and the second component, wherein the raffinate proportion of the second component is higher than the input feed proportion of the
second component.[0015] in some exemplary embodiments, the method of the present invention can be used wherein the desired component is
fructose and the second component is glucose.[0016] in certain embodiments, the raffinate stream comprises glucose and is added to an input
stream comprising glucose to form a combined glucose-enriched stream. a glucose isomerase chromatography column comprising glucose
isomerase is contacted with the raffinate stream and/or combined glucose-enriched stream for a time sufficient to enrich a fructose proportion in
the column. the fructose-enriched mixture is eluted from the glucose isomerase column. the eluted fructose-enriched mixture can be used in the
input feed that contacts the input zone of the smb appar
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Abstract:

The process implements a new mass transfer method by eliminating the displacement zone and fully utilizing the void volume in
chromatography for proceeding prompt and efficient mass transfer proceeding between two phases. Said new method further
integrates with a differential set-up protocols between solid phase resin and a multiplicity of liquid mixtures, an operation
protocol, and an apparatus to implement all above indicated methods. By the virtue of said new mass transfer method and
differential set-up, the process herein disclosed is capable of continuous separation of glucose and fructose feed solution into 100
percent yield of respective pure component. Said process is operated by simultaneously proceeding of feeding, fraction recovery,
and enhancing concentration of separated fractions through a single stage recycle procedures. It cutbacks nearly 50 percent of
resin stock compared under same feed throughput with SMB process that has separation of 88 percent recovery of 90 percent
fructose purity in product stream.
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Abstract:

Fluctuations, such as perturbations in the quality of the extract and/or raffinate streams removed from the circuit in a simulated
moving bed (SMB) adsorptive process having at least one discrete non-separating section are eliminated or significantly reduced.
This is accomplished by increasing the fluid flow rate in a portion of the circuit in response to the location of a discrete non-
separating section and changing the flow rate of at least one stream that is in fluid communication with the circuit consistent with
the increased flow rate in the portion of the circuit. Multiple adjustments to the flow rates of the input and/or output streams and
multiple increases in the fluid flow rates in portions of the circuit may be used simultaneously when for example there is more
than one discrete non-separating section.
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Described herein is a method of adjusting the composition of a chromatography product to achieve a target enriched proportion
of a desired component from an input feed having a lower proportion of the desired component using simulated moving bed
("SMB") chromatography wherein the eluent for the SMB apparatus may comprise the very input feed being enriched. The
method is exemplified by enriching a high fructose corn syrup from a 42 percent fructose syrup to a 55 percent fructose syrup
without substantially reducing the dissolved solids concentration of the 55 percent syrup relative to the input 42 percent syrup.
The 42 percent syrup is also used as the eluent for the SMB apparatus and may be reconstituted from the raffinate stream by
passing the raffinate stream over a glucose isomerase column alone or in combination with a dextrose feed. The method reduces
water usage and saves energy by minimizing the need for evaporation to obtain a 55 percent fructose syrup with a high dissolved

solids content.
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Abstract:
A method for fractionating a solution into two or more fractions by a chromatographic simulated moving bed (SMB) process,
wherein the separation system comprises at least two separation profiles in the same loop.
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A simulated moving bed process divides the bed into separate zones, each of which includes one or more discrete vessels. The
zones correspond to the functions of the process; typically sorption, displacement, elution and regeneration. Booster pumps in
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A plurality of chromatographic separation operations, including a first simulated moving bed operation, are coupled into a process
which functions, preferably through the application of continuous displacement chromatography, to recover a fraction rich in small
organic molecules, notably betaine and/or invert from sucrose solutions, enabling the subsequent production of a high purity

sucrose product.
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US10035749, TWI386488, KR20160071376, JP2015517323, JP2009506783, JP2008500823, EP2852676,
EP2239334, CN104725258, CN104725258, CN104540954, CN103739507, CN103304374, CN102816048,
CN102372599,

This invention relates to a method for separating basic amino acids from fermentation broth comprising contacting the broth with
strong acid cation exchange resins that have a low degree of cross-linkage and eluting the amino acid. The method described
herein results in higher yield and higher purity of lysine, in addition to higher throughput, as compared to conventional processes
of purification of lysine from fermentation broth.
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Abstract:
A method for purifying a sucrose material already in a high purity liquid, crystalline or other form of sucrose, such as raw sugar,
utilizing chromatography, or utilizing chromatography in connection with other methods of purification.
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A process for separating a ketose from a feed mixture comprising a ketose and an aldose which process comprises contacting the
mixture with an adsorbent comprising a X zeolite containing one or more selected cations at the exchangeable cationic sites
thereby selectively adsorbing a ketose from the feed mixture and thereafter recovering the ketose. Preferably the ketose will be
recovered by desorption from the adsorbent with a desorbent material.
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