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[ Amino Acids]

Amino acids are organic compounds made from an amine group and a carboxylic acid group. Amino acid
is the smallest unit and component of proteins. Proteins form tissues and organs in human bodies.. In
addition to acting as a protein component, amino acids also function in biosynthesis inside the body
themselves.

Twenty types of amino acids are incorporated into proteins inside the human body. These are divided
into essential amino acids, which cannot be synthesized inside the body, and non-essential amino acids.
Essential amino acids must be taken through food.

Essential amino acids
L-Isoleucine, L-Leucine, L-Valine, L-Histidine, L-Lysine, L-Methionine, L-Phenylalanine,
L-Threonine and L-Tryptophan

Non-Essential amino acids:
L-Asparagine, L-Aspartic Acid, L-Alanine, L-Arginine, L-Cysteine, L-Glutamine,
L-Glutamic Acid, Glycine, L-Proline, L-Serine and L-Tyrosine.

Amino acids are industrially prepared by fermentation, chemical synthesis or extraction. Fermentation
technology has played crucial roles in this field, and currently the fermented amino acids represent chief
products of biotechnology in both volume and value.

The selection of purification methods depends on the nature L-Lysine
of fermentation broth. Fermentation Broth
In case of simple composition broth such as Arginine or v

Glutamic acid, crystallization is the main process. |

If the fermentation broth contains a lot of biomass such as L- Biomass removal |

Lysine, ion exchange resin method is widely used. v
| pH adjustment |
[ Lysine Purification] v

Adsorption on

L-lysine is an essential amino acid for the growth most of lon Exchange Resin

animal species and the number one limiting amino acid for ] >¢

poultry. After production and biomass removal by filtration and Water

centrifugation, the essential next step is the lysine purification Resin washing
and recovery. The ion exchange process is one of the most NH30H ’+
commonly used purification methods. Elution

v

Concentration

This process comprises an adsorption step in which a
fermentation broth of an amino acid is contacted with a

strongly acidic cation exchange resin layer to adsorb the amino HCI >y
acid onto the resin layer. During the adsorption step, suspended pH Adjustment
substances in the fermentation broth are deposited in the resin v
so that large amounts of washing water flowing in the reverse , .

. . . . | Filtration |
direction are needed to remove the deposit after completion of v
adsorption. —

| Crystalization |

This step is followed by an elution step in which the amino acid v
is eluted with an eluent such as ammonia water . Eluted L- | Centriguge |

Lysin is then concentrated and converted into salt form with
the addition of acids such as HCL followed by crystallization.
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Various processes have been investigated to optimize the production capacity and minimize the
water consumption. Most widely used process up to now is a continuous process, in which water
and chemical consumption is decreased to one third to half of the conventional process.

[Resin selection for L- Lysine purification]

A wide variety of gel type strong acid cation exchange resins work for most L-lysine recovery
operations . A number of issues need to be considered in choosing a resin for the long haul.

1) Type of equipment
The type of equipment influences resin choice.

In case of Large Fixed Bed Systems :Each column is loaded and regenerated over fairly long

processing cycles (12 - 24 hours) and a standard gel cation exchange resin such as the Diaion
SK1B ,UBKO08 can be used in most cases.

In case of a continuous system: resin is used with fairly short processing cycles (2 - 4 hours) and
choosing a more osmotically stable and kinetically efficient resin is preferred.

2) Type of broth matrix
Another key consideration is the broth matrix that is being pumped through the resin bed with

the L-lysine.

In case of fairly clean broth: Having a settled or filtered broth can help extend resin bed life due to
less organic and particulate fouling. Resins with high capacity such as DIAION SKL10 can yield high

operation through-put per recovery needs.

In case of broth with an abundance of small peptides: If the broth holds an abundance of small
peptides, then choosing a more kinetically open resin, such as DIAION UBKO04, offers less potential
for fouling over time. Mitsubishi offers a wide range of cation exchange resins for your L-lysine
recovery needs. The attached table is a good starting point.

Total
Product Description Type Structure Matrix Exchange
Capacity
Osmotically strong, gel type Strong acid 2?'2:2}%{/8 Min
DIAION™ SK 1 B |standard cation exchange cation exchange Gel y | 2mol/L
resin resin copolymer mol/
8% crosslinked
Osmotically strong, high Strong acid 2;";222;?\/8
™ capacity, uniform particle size |cation exchange Min.
DIAIONTY SKL10 gel type cation exchange resin Gel coE)olymer_ 2.2mol/L
Resin 10% crosslinked
Strone acid Sulfonated
Osmotically strong, uniformed cation eig(chan . Styrene/DVB Min
DIAION™ UBKO8|particle size gel type cation resin g Gel copolymer ’ mol./L
exchange resin 8% crosslinked
Strone acid Sulfonated
Kinetically fast, uniformed cation eichan . Styrene/DVB Min
DIAION™ UBKO04|particle size gel type cation resin g Gel copolymer 17 mo.I/L
exchange resin 4% crosslinked '
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ZTDObBMIETELAVONTVWSAZEITIHEEZTHY ., TNICKVIESEBTWSTI/BEICIEITER
DEDHBHYET . CNODATEEENFICKEVDIITILASIVEE. YDV ALAZUTT,

FILE= B TIVAIUBEE LUV ZDNaik
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REEETIIER, B BIERPLEENSTI/BEDMULBRTIEADETHY., TH 8
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RERERD LR BEMGET IV =V, JIVASVBEGE L EICRITE, THYMBRENBELRIY
DRERAARBENTEMEELLTRASA TLET,

Yo FEH “ L-Lysine “
Fermentation Broth
YO NERIE DS B - R TIEOMBEERISRLET, v
CHOIETII . EERHDORL, IRILF—FERAED R/ |  Biomass removal |
b. BEVEDHIFEN MR DOKRESHEREETT, v
DOUREDOTOERIEAF U R BBEIEIZ LS NIEH T | pH adjustment |
DT, HICIT KB OBEEICHIEEZFTEL T, IEER. v
AR, BERENILVIDYBAICKYIBRGRS AED Adsorption on
b ThELE, Ion Exchange Resin
LAL. COFETIIREMZEL., £EMENMEWN O, 1 ]
BER. AR, BERESETERL. HRang ) Later] , _
BOHS LEIBRYRA CEFIR N TE DRMHBIR _ Resin washing
SnELT=, NH3 | >y
Elution
ERETI v
R R, B SEEHEDTRTRTERE. AD Corcomtration
EHTRET 5O TRIESRT LI/ h .. =
AR HOL | _
IR AN EA RSB LY IS E RIS DE b Adustment
TR D) %43 ~ 2/3IHE v
KB LVEREAENRERDL/3~1/21T1ER | Filtration |
EORELNBY . BETSTHE THRASATOET, | v |
Crystalization
F-. EEEKRELTE oliBEAINSEIIZHHST, 2 v
DEKRDOBFRENTAIO0T(ILL—2 3V RIZE>TITH | Centriguge |
NEEIITIEY . SHITHBIRIENERRIESNELT=, v

|| L-Lysine Hydrochloride ||
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LR ALY

% NoEYHEAE | 1.2mol/LE
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[Affiliates and Distributor]
<Japan, Asia>

<Europe, Africa, Middle East>
<Taiwan, China, SEA>
<China>

<India, Middle East>

<N & S Americas>

<Others>

Mitsubishi Chemical Corporation

www.diaion.com E-mail: #MCC-HO-DIAION-HP@m-chemical.co.jp
DIAION™ and SEPABEADS™ is a registered trademark of Mitsubishi Chemical Corporation.
RELITE™ is a registered trademark of Resindion S.R.L.
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Mitsubishi Chemical Aqua Solutions Co., Ltd. (Tokyo)
WWW.MCas.co.jp E-mail: info@mcas.co.jp

Resindion S.R.L. (Milan)
www.resindion.com E-mail: info@resindion.com

Tai-Young Chemical Co, Ltd. (Kaohsiung)
E-mail: service@diaion.com.tw

Mitsubishi Chemical (China) Co., Ltd (Shanghai)
E-mail: MCCN-DG-MCN_SH_AQUA®@mchcgr.com

Mitsubishi Chemical India Pvt. Ltd. (Haryana)
www.mc-india.co.in E-mail: mcap-mbx-mcc_india_info@mchcgr.com

Itochu Chemicals America Inc. (New York)
www.itochu-ca.com E-mail: s&ptsales@itochu-ca.com




