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LONG-CHAIN COMPOSITION, LONG-CHAIN COMPOSITION SET, ITS
PREPARATION AND APPLICATION THEREOF

Technical Field

The present application belongs to the field ofch@mical engineering, and particularly
relates to a long-chain composition or a long-ch@mposition set. The present application also
relates to a method for producing the long-chamasition or the long-chain composition set, and
application of the same in the production of loigia dibasic acids.

Background Art

Dodecanedioic acid (DDDA for short) is a type aphbtic dicarboxylic acids with 12 carbon
atoms in the carbon chain, which is a fine chempraldduct with important and wide industrial
application, and is also an important starting maltefor synthesizing high-grade spices,
high-performance nylon engineering plastics, highdg nylon hot melt adhesives,
high-temperature dielectrics, high-grade paints atmhtings, high-grade lubricating oils,
cold-resistant plasticizers, resins, medicinestiggdss and the like in chemical industry.

In the fermentation method for producing long-chadilmasic acids, methyl groups at two ends
of a long-chain n-alkane is converted into carbayyups viaa, w-oxidization, respectively, by
means of the specific oxidizing capability and tlaetion of intracellular enzymes of
microorganisms at normal temperature and normaispire, resulting in various long-chain dibasic
acids with corresponding chain lengths. There aagaynkinds of bacteria, molds and actinomycetes
capable of producing long-chain dibasic acids tghofermentation, among which yeasts of the
genus Candida are highly productive microorganisims producing dibasic acids through
fermentation of n-alkanes.

In prior arts, normally yeasts are used as fernti@ntestrains, and n-alkanes are used as a
substrate to produce long-chain dibasic acids wdhresponding carbon number. For example,
CN102115767A, CN102115768A and the like provide pheduction schemes for undecanedioic
acid and hexadecanedioic acid, respectively. Intiadgd CN103805643A discloses a method for
producing long-chain dibasic acids, which compriessteps of performing amplification culture
on dibasic acid strains to obtain a seed brothfopaing amplification fermentation on the seed
broth, adding an emulsified alkane during the fertagon process, removing mycoprotein after
completion of the reaction, and crystallizing tdasb a long-chain dibasic acid product.

Summary of the Invention

The inventors of the present application have fothat the prior arts still suffer from the
problems of low fermentation degree or low substtdilization when producing long-chain dibasic
acids using n-alkane as a substrate. The presefitatpn has been accomplished based on this
finding.

Specifically, the present application is directegolutions of the following aspects.

1. A long-chain composition (preferably for use fermentation), comprising at least one
long-chain alkane selected from the group congjstinC9-18 linear or branched (preferably linear)
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alkanes (preferably at least one long-chain alls@hected from the group consisting of n-dodecane,
n-tetradecane and n-hexadecane, particularly nedo@dg and at least one long-chain carboxylic
acid selected from the group consisting of C9-h8dr or branched (preferably linear), saturated or
unsaturated (preferably saturated) aliphatic mormmoglic acids (preferably at least one
long-chain carboxylic acid selected from the gramgmsisting of lauric acid, myristic acid and
palmitic acid, particularly lauric acid), whereihet mass ratio of the long-chain alkane to the
long-chain carboxylic acid ranges from 1 : 1 to:40(preferably from 2 : 1 to 20 : 1 or from 5 tdl
10:1).

2. The long-chain composition according to anyhef preceding or subsequent aspects, further
comprising water, wherein the mass of the waté5sto 10 times (preferably 1 to 5 times or 1 to 3
times) the sum of the mass of the long-chain allertkethe mass of the long-chain carboxylic acid.

3. The long-chain composition according to any lué preceding or subsequent aspects,
wherein the composition has a pH ranging from %2dpreferably from 7 to 10, from 7.5 to 9 or
from 7.5 to 8.0), and/or is present in the formadiquid or a solid-liquid mixture (preferably ihe
form of a liquid, particularly an aqueous liquid) 32 °C, and/or the long-chain alkane and the
long-chain carboxylic acid have the same numbeadion atoms.

4. A set of long-chain compositions, comprisingpng-chain compositions according to any of
the preceding or subsequent aspects present ingdiemiénof each other (e.g. packaged or separated
independently of each other), wherein n is a pasititeger ranging from 2 to 40 (preferably from 4
to 20 or from 5 to 10), and where the mass ratilmof-chain alkane to long-chain carboxylic acid
in the i-th (wherein i represents an arbitrary pesiinteger in the range from 2 to n) long-chain
composition is R the mass ratio of long-chain alkane to long-ch@nboxylic acid in the first
long-chain composition is fRand the mass ratio of long-chain alkane to lomagit carboxylic acid
in the n-th long-chain composition i$,AR-1/Ri > 1 (preferably Ri/Ri = 1-20, R1/Ri = 1.0001-10,
Ri-1/Ri = 1.001-10, R/Ri = 1.01-10, Ri/Ri = 1.1-5, or Ri/Ri = 1.5-2), and KR, > 1 (preferably
R1/Rn = 1.0001-30, R = 1.001-20, R = 1.01-10, R’Rn = 1.1-5, or R/Ry = 1.5-2).

5. The set of long-chain compositions accordingry of the preceding or subsequent aspects,
wherein the n long-chain compositions are prodwssghrately, and/or the weight ratios between
any two of the n long-chain compositions (calcudatn the basis of the amount of long-chain
composition) are the same or different (preferahly same or substantially the same), and/or the
weight ratios between any two of the n long-chasmpositions (calculated on the basis of the
amount of long-chain alkane) are the same or satiglig the same.

6. A method for producing a long-chain compositipmeferably for use in fermentation,
comprising at least one long-chain alkane seletaa the group consisting of C9-18 linear or
branched (preferably linear) alkanes (preferablyeast one long-chain alkane selected from the
group consisting of n-dodecane, n-tetradecane amekadecane, particularly n-dodecane), and at
least one long-chain carboxylic acid selected fthengroup consisting of C9-18 linear or branched
(preferably linear), saturated or unsaturated @uedfly saturated) aliphatic monocarboxylic acids
(preferably at least one long-chain carboxylic estected from the group consisting of lauric acid,
myristic acid and palmitic acid, particularly lauracid), wherein the mass ratio of the long-chain
alkane to the long-chain carboxylic acid rangesftb: 1 to 40 : 1 (preferably from 2 :1t020: 1
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or from5 :1to 10 : 1), said method comprisindeatst a mixing step of: mixing (preferably till
uniform) the long-chain alkane and the long-chanboxylic acid at said mass ratio, optionally
under heating (preferably at a heating temperaitidb-70 °C or 50-60 °C) and stirring (preferably
at a stirring speed of 50-250 rpm or 150-250 rgmpbtain the long-chain composition.

7. The method according to any of the precedingulassequent aspects, wherein water and a
pH controlling agent (such as an alkali, partidylat least one selected from sodium hydroxide
and potassium hydroxide) are further added in thaéngn step, and/or the method further comprises
a step of adding water and a pH controlling agsenocli as an alkali, particularly at least one
selected from sodium hydroxide and potassium hyde)xto the long-chain composition,
optionally under heating (preferably at a heatemgperature of 45-70 °C or 50-60 °C) and stirring
(preferably at a stirring speed of 50-250 rpm dd-250 rpm), wherein the mass of the water is 0.5
to 10 times (preferably 1 to 5 times or 1 to 3 sinthe sum of the mass of the long-chain alkane
and the mass of the long-chain carboxylic acid, #redpH controlling agent is used in such an
amount that the long-chain composition has a pHjirenfrom 5 to 12 (preferably from 7 to 10,
from 7.5t0 9, or from 7.5 to 8.0).

8. A method for producing a long-chain dibasic agitierein the long-chain dibasic acid is at
least one long-chain dibasic acid selected fromgiftoeip consisting of C9-18 linear or branched
(preferably linear), saturated or unsaturated @uedfly saturated) aliphatic dicarboxylic acids
(preferably at least one long-chain dibasic acldcted from the group consisting of dodecanedioic
acid, tetradecanedioic acid and hexadecanediail; particularly dodecanedioic acid),

the method comprising the steps of:

(1) producing a long-chain composition accordingthie method as defined in any of the
preceding or subsequent aspects, providing a lbagiccomposition according to any of the
preceding or subsequent aspects, or providing g¢bain composition set according to any of the
preceding or subsequent aspects, which are ceoldgtieferred to as long-chain composition;

(2) fermenting the long-chain composition in thegance of zymophyte and a fermentation
medium to convert the long-chain composition itte kong-chain dibasic acid.

9. The method according to any of the precedingsabsequent aspects, wherein the
zymophyte is a yeast having a completew-oxidation pathway (preferably at least one yeast
selected from the group consisting of candida, toggccus, endomyces, hansenula, pichia,
rhodotorula, torulopsis, and trichosporon, mordeguebly at least one yeast selected from candida,
particularly candida tropicalis, and more particiylacandida tropicalis mutant strain PF-UV-56
(preserved at China General Microbiological CultGalection Center with a collection number of
CGMCC No. 0356)), and/or the fermentation mediurmposes: 20 to 28g/L of sucrose, 0.8 to
1.5g/L of corn steep liquor, 2.0 to 4.0g/L of yeastract, 0.8 to 1.2g/L of sodium chloride, 3.0 to
3.5¢/L of potassium dihydrogen phosphate, 1.2 8w/L. of magnesium sulfate, 1.2 to 4.8g/L of
urea, 1.5 to 2g/L of ammonium sulfate and 1.5 8g/L. of sodium acetate.

10. The method according to any of the precedingsdrsequent aspects, wherein the
fermenting comprises the steps of:

a preliminary step of: mixing the zymophyte and feementation medium, fermenting for
5-60 hours (preferably 10-40 hours, more prefera®ly30 hours or 24 hours) to obtain a
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fermentation base solution,

a conversion step of: adding the long-chain conjwsinto the fermentation base solution,
and fermenting for 60-400 hours (preferably 100-3@urs, more preferably 100-160 hours or
100-140 hours) to convert the long-chain compasitido the long-chain dibasic acid.

11. The method according to any of the precedingubsequent aspects, wherein a seed broth
of the zymophyte is added in an amount (by voluonfe2-30% (preferably 5-20% or 10-15%) of
the total liquid-holding volume, and/or the fermamin reaction is carried out at a reaction
temperature of 25-37 °C, preferably 28-32 °C, antile fermentation reaction is carried out at a
stirring speed of 100-1000 rpm (preferably 120-50® or 150-300 rpm), and/or the fermentation
reaction is carried out at an aeration rate of I VVM (preferably 0.2-2.0 VVM or 0.5-1.0
VVM), and/or the fermentation reaction is carrieat dor a reaction time of 65 hours or longer
(preferably more than 120 hours, more preferably-430 hours, 130-300 hours, 130-200 hours, or
138-160 hours), and/or the long-chain composit®madded in an amount of 100-1000 g/L total
liquid-holding volume (preferably 100-500 g/L totiduid-holding volume or 150-250 g/L total
liquid-holding volume), and/or the fermentation med is added in an amount of 12-80 g/L total
liquid-holding volume (preferably 32-50 g/L totalgid-holding volume, 35-45 g/L total
liquid-holding volume, or 37-42 g/L total liquid-fthng volume).

12. The method according to any of the precedingulsequent aspects, wherein in the
preliminary step (preferably within 24 hours frohetstart of the preliminary step), the long-chain
composition is not added, and the pH of the feraigrt reaction is in an autogenous state (i.e., pH
control is not performed), and/or, at the starthaf conversion step (preferably 24 hours after the
start of the preliminary step), the pH of the fentagion reaction is adjusted to between 6.0 and 7.5
(preferably between 6.8 and 7.0), and then the fptHeofermentation reaction is increased by 0.05
to 0.4 (preferably 0.1 to 0.3) at intervals of 54&furs (preferably at intervals of 10-40 hours tor a
intervals of 20-30 hours or at intervals of 24 )uill the end of the fermentation reaction.

13. The method according to any of the precedingusequent aspects, wherein in the
conversion step, the long-chain composition is ddden batches, and the time intervals between
two adjacent batches may be the same or diffepgatgrably being 5-60 hours, 10-40 hours, 20-30
hours, or 24 hours), wherein n is a positive integaging from 2 to 40 (preferably from 4 to 20 or
from 5 to 10), or the long-chain composition is tbamously added according to the reaction time.

14. The method according to any of the precedingubsequent aspects, wherein a long-chain
composition set according to any of the precedingsubsequent aspects is used, and the n
long-chain compositions are added separately imthatches (preferably in order from the first
long-chain composition to the n-th long-chain cosipon), or the long-chain compositions are
added continuously according to a function R = f{therein R is the mass ratio of the long-chain
alkane to the long-chain carboxylic acid, t is tleaction time of the conversion step, and f()
represents an arbitrary non-increasing functiorefgably an arbitrary decreasing function, an
arbitrary monotonically decreasing function, oraahitrary linearly decreasing function).

15. The method according to any of the precedingubsequent aspects, further comprising a
step of separating the long-chain dibasic acid fteereaction product of the fermentation reaction.

The present application is also directed to sohgtiof the following aspects.
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1. A method for producing dodecanedioic acids, atta@rized by comprising the steps of:

(1) mixing dodecane and lauric acid in proportibeating and stirring to fully dissolve the
lauric acid, then adding water into the mixtureifenmly mixing, and adding an alkali to adjust the
pH value to 7-9 to obtain a mixed substrate;

(2) adding a zymophyte and a fermentation mediuim anfermentation tank for fermentation,
and supplementing the mixed substrate obtainelarstep (1) during the fermentation process till
the end of the fermentation;

(3) subjecting the resultant obtained after the gletion of the fermentation to demulsification,
membrane filtration, acid precipitation, filtratia@nd drying, to obtain the long-chain dibasic acid
product.

2. The method according to any of the precedingutissequent aspects, characterized in that:
the mass ratio of the dodecane to the lauric acide step (1) ranges from 2 : 1 to 10 : 1, préfgra
from5:1to010: 1.

3. The method according to any of the precedingulassequent aspects, characterized in that:
in the step (1), the heating is conducted tillragerature of 45-70 °C, preferably 50-60 °C; and the
stirring speed is 50-250 rpm, preferably 150-25@.rp

4. The method according to any of the precedingutisequent aspects, characterized in that:
in the step (1), the water is added in an amoudt®times the mass of the mixture.

5. The method according to any of the precedingutissequent aspects, characterized in that:
in the step (1), the alkali is added after unifgrmiixing to adjust the pH value to 7-9, preferably
7.5-8.0; and the alkali is at least one of sodiymirbxide and potassium hydroxide.

6. The method according to any of the precedingulassequent aspects, characterized in that:
the zymophyte used in the step (2) is a yeast gasircompleten, w-oxidation pathway, and
preferably at least one of candida, cryptococcugjomyces, hansenula, pichia, rhodotorula,
torulopsis or trichosporon.

7. The method according to any of the precedingutissequent aspects, characterized in that:
the formulation of the fermentation medium usedthe step (2) is as follows: 20-28g/L of
saccharose, 0.8-1.5g/L of corn steep liquor, 20@/4. of yeast extract, 0.8-1.2g/L of sodium
chloride, 3.0-3.5g/L of potassium dihydrogen phadph 1.2-1.8g/L of magnesium sulfate,
1.2-4.8g/L of urea, 1.5-2g/L of ammonium sulfatel 4m5-1.8g/L of sodium acetate.

8. The method according to any of the precedingulassequent aspects, characterized in that:
in the step (2), seed broth of the zymophyte iseddd an amount of 5-20%, preferably 10-15%,
relative to the volume of the fermentation broth.

9. The method according to any of the precedingutissequent aspects, characterized in that:
in the step (2), wherein the fermentation tempeeatuas 25-37 °C, preferably 28-32 °C; the
stirring speed is 120-500 rpm, preferably 150-3@@;rthe aeration rate is 0.2-1.0 VVM, preferably
0.5-1.0 VVM; the fermentation time is 138-144 hours

10. The method according to any of the precedingubsequent aspects, characterized in that:
a pH control is performed in the step (2) as foBowithin 0-24h of fermentation, pH control is not
carried out; after 24 hours, the pH value is adddb a neutral range of 6.8-7.0; and then the pH
value is increased by 0.1-0.3 at 24h intervalgtiél end of the reaction.
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11. The method according to any of the precedingubsequent aspects, characterized in that:
in the step (2), the mixed substrate obtained ensiep (1) is supplemented in an intermittent or
flow feeding mode during the fermentation process.

12. The method according to any of the precedingubsequent aspects, characterized in that:
in the step (2), an intermittent feeding mode ispded, and the feeding is completed in 5-10
batches; or a flow feeding mode is adopted, and@ébding speed is calculated according to the
fermentation time.

13. The method according to any of the precedingubsequent aspects, characterized in that:
the demulsification in the step (3) is performeddujusting the pH of the fermentation broth to
8.5-10, preferably 9-9.5, heating the fermentabiooth to 75-90 °C and maintaining for 20-40 min.

14. The method according to any of the precedingubsequent aspects, characterized in that:
the membrane filtration in the step (3) is perfodniyy filtering the demulsified broth through a
membrane, and carrying out a solid-liquid sepamnatio obtain a clear broth; the filtration
temperature is 30-50 °C, preferably 40-50 °C, dn&dgore diameter of the membrane is 10-50 nm,
preferably 20-25 nm.

15. The method according to any of the precedingubsequent aspects, characterized in that:
the acid precipitation in the step (3) is perfornigdadjusting the pH of the clear broth using an
acidic pH controlling agent, and controlling the pii3-5, preferably 3-4, so as to precipitate the
long-chain dibasic acid.

16. The method according to any of the precedingubsequent aspects, characterized in that:
the filtration in the step (3) is performed throyghte-and-frame filtration at a filtration pressuof
0.5-1.0M Pa, and a filtration temperature of 2030 the drying temperature is 80-105 °C, and the
drying time is 5-20 h.

Technical effects

Compared with the prior arts, the present appbcatan realize at least one of the following
technical effects, preferably all of them.

(1) in the long-chain composition of the presemlaation, the mass ratio of the long-chain
alkane to the long-chain carboxylic acid meetsrdgpirement set forth in the present application,
and when the long-chain composition is used ir@adéatation process, the fermentation degree can
be improved, and the problems that the long-charbaxylic acid is poor in water solubility and is
difficult to be used in a fermentation system carsblved.

(2) in the long-chain composition of the preserl@&ation, in a preferred case, the two steps
of physical dissolution and chemical dissociatioa adopted, so that the dissolution effect of the
long-chain carboxylic acid can be improved, thenfation of polar soluble micelles from the
long-chain alkane and the long-chain carboxylida@n be promoted, and the fermentation degree
can be further improved.

(3) in the method for producing the long-chain cosipon of the present application, in a
preferred case, an alkaline adjustment schemeogted, so that the problem of pH fluctuation in
the fermentation process caused by material sugpieoan be reduced, and the material is further
supplemented in a flow feeding mode, so that thstsate utilization rate can be improved, and the
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fermentation degree can be improved.

(4) in the fermentation method of the present aggilbn, the long-chain carboxylic acid may
also function as a carbon source, and a part abtiggchain carboxylic acid can be converted into
an important intermediate metabolite, i.e. acetgerzyme A, directly through fatty acid
metabolization, so that the biomass can be ramgdiyumulated, the fermentation time can be
shortened, and the production intensity of the {ohgin dicarboxylic acid can be improved.

(5) in the fermentation method of the present a@agpilon, in a preferred case, the fermentation
degree and the production intensity of the longstllécarboxylic acid can be further improved by
increasing the subsequent addition amount of thg-thain fatty acid during the fermentation.

Detailed Description of the Invention

The present application will be illustrated in dkethereinbelow with reference to
embodiments thereof, but it should be noted that sbope of the present application is not
limited by those embodiments, but is defined bydppended claims.

All publications, patent applications, patents, aother references cited herein are
incorporated by reference in their entirety. Unldsfined otherwise, all technical and scientific
terms used herein have the same meaning as commodérstood by those skilled in the art. In
case of conflict, the contents described hereiclusing definitions, should prevail.

When a material, method, component, apparatusewice described herein is modified by
an expression "known to those skilled in the ddmmonly known in the art” or the like, it is
to be understood that said material, method, comprapparatus, or device covers not only
those conventionally used in the art at the timdilofg the present application, but also those
not commonly used at present but will become comyn&nown in the art to be suitable for a
similar purpose.

In the context of the present application, the tésubstantially” means that a deviation
acceptable or considered reasonable to thosedkillehe art, such as within + 10%, within £ 5%,
within = 1%, within £ 0.5% or within = 0.1%, is allvable to be present.

In the context of the present application, the t&wotal liquid-holding volume" means the total
volume of the liquid phase in the fermentor, tyicheing 70-80% of the volume of the fermentor.

In the context of the present application, unlgsscBically stated otherwise, all percentages,
parts, ratios, etc. are expressed by weight anatedisures given are gauge pressures.

In the context of the present application, any t@romore embodiments of the present
application may be arbitrarily combined, and thsuteng technical solution forms a part of the
initial disclosure of the present application aallisfwithin the scope of the present application.

According to an embodiment, the present applicatedates to a long-chain composition. The
long-chain composition is preferably a long-chaomgosition for use in fermentation, and is
particularly suitable for use as a starting maleioa producing a long-chain dibasic acid by
fermentation.

According to an embodiment of the present appbeatihe long-chain composition comprises
at least one long-chain alkane selected from tleigyrconsisting of C9-18 linear or branched
alkanes and at least one long-chain carboxylic aeldcted from the group consisting of C9-18
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linear or branched, saturated or unsaturated dlgph@onocarboxylic acids. Here, the long-chain
alkane is preferably at least one long-chain alksglected from the group consisting of C9-18
linear alkanes, more preferably at least one Idmgrcalkane selected from the group consisting of
n-dodecane, n-tetradecane, and n-hexadecane, amidulpaly preferably n-dodecane. The
long-chain carboxylic acid is preferably at lease dong-chain carboxylic acid selected from the
group consisting of C9-18 linear, saturated alighatonocarboxylic acids, particularly preferably
at least one long-chain carboxylic acid selectedhfthe group consisting of lauric acid, myristic
acid, and palmitic acid, and particularly lauriecac

According to an embodiment of the present appbeatihe mass ratio of the long-chain alkane
to the long-chain carboxylic acid is generally fradm 1 to 40 : 1, preferably from 2 : 1 to 20 ot,
from5:1to10: 1.

According to an embodiment of the present appbecatthe long-chain composition further
comprises water. Here, the mass of the water isrgéy 0.5-10 times, preferably 1-5 times or 1-3
times the sum of the mass of the long-chain allkarethe mass of the long-chain carboxylic acid.

According to an embodiment of the present appbeatthe pH of the long-chain composition
is generally from 5 to 12, preferably from 7 to &@m 7.5 to 9 or from 7.5 to 8.0. In the contekt o
the present application, the method for measutiegpH of the long-chain composition may be a
pH paper method or a glass electrode method.

According to an embodiment of the present appbeatthe long-chain composition is present
in the form of a liquid or a solid-liquid mixturereferably a liquid, particularly an aqueous liquid
at 32 °C. In the context of the present applicatitme term “liquid” encompasses both
homogeneous and heterogeneous liquids, the lagiegbfor example, a multiphase liquid-like
mixture of two or more liquids.

According to an embodiment of the present appbeatin the long-chain composition, the
long-chain alkane and the long-chain carboxylidd@ve the same number of carbon atoms, such
as a combination of n-dodecane and lauric acid.

According to an embodiment of the present appbeatihe present application also relates to a
set of long-chain compositions, which compriseduaigtity of long-chain compositions according
to any embodiment(s) of the present applicatiomtidaarly, the set of long-chain compositions
comprises n long-chain compositions according tp embodiment(s) of the present application
independently of each other. Here, n is generaflpsitive integer ranging from 2 to 40, preferably
from 4 to 20 or from 5 to 10. In addition, the eaggion “independently of each other” particularly
means, for example, that the compositions are phokdependently of each other or separated
independently of each other, that is, separatedplurality of compartments in the same package.

According to this embodiment of the present appiice where in the i-th long-chain
composition, the mass ratio of the long-chain adkemthe long-chain carboxylic acid is Rn the
first long-chain composition, the mass ratio of theg-chain alkane to the long-chain carboxylic
acid is R, and in the n-th long-chain composition, the mat® of the long-chain alkane to the
long-chain carboxylic acid isdRthen R1/Ri is generally> 1, preferably, R/Ri = 1-20, R1/Ri =
1.0001-10, R/Ri = 1.001-10, R/Ri = 1.01-10, R/Ri = 1.1-5, or Ri/Ri = 1.5-2. Here, i is an
arbitrary positive integer in the range from 2 to n
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According to this embodiment of the present appitice it is preferable that #fRn > 1,
preferably R/R, = 1.0001-30, RRn = 1.001-20, RRn = 1.01-10, /R, = 1.1-5 or R/R, = 1.5-2.

According to an embodiment of the present applcatin the set of long-chain compositions,
the n long-chain compositions are produced sepgrfitan each other. The method for producing
these long-chain compositions can be that as desthereinafter.

According to an embodiment of the present applcatin the set of long-chain compositions,
the weight ratios (calculated on the basis of thunt of long-chain composition) between any
two of the n long-chain compositions may be the esawn different, preferably the same or
substantially the same.

According to another embodiment of the presentieaibn, the weight ratios (calculated on
the basis of the amount of long-chain alkane) betwany two of the n long-chain compositions in
the set of long-chain compositions may be the sansebstantially the same.

According to an embodiment of the present applbicatithe long-chain composition may be
produced by a single method. Particularly, for eglanthe method at least comprises the following
mixing step.

Mixing step: mixing the long-chain alkane with tleng-chain carboxylic acid at the mass
ratio to obtain the long-chain composition. The imgxis optionally carried out under heating and
stirring. As the heating, a heating temperature4sf70 °C or 50-60 °C may be particularly
mentioned. Further, as the stirring, a stirring espef 50-250 rpm or 150-250 rpm may be
particularly mentioned. Further, as the mixingisifpreferable to mix until uniform, till a uniform
liquid mixture is obtained.

According to an embodiment of the present appbcatwater and a pH controlling agent are
further added in the mixing step of the method.e&¢he pH controlling agent may include, for
example, an alkali, and particularly at least oalecded from sodium hydroxide and potassium
hydroxide.

According to an embodiment of the present appbcatine method further comprises a step of
adding water and a pH controlling agent to the {ohgin composition. Here, the step is optionally
carried out under heating and stirring. As the ingata heating temperature of 45-70 °C or
50-60 °C may be particularly mentioned. Furtherthesstirring, a stirring speed of 50-250 rpm or
150-250 rpm may be particularly mentioned. The piHtolling agent may include, for example,
an alkali, and particularly at least one selectecthfsodium hydroxide and potassium hydroxide.

According to an embodiment of the present appbcatthe mass of the water, when added, is
generally 0.5-10 times, preferably 1-5 times or fin3es, the sum of the mass of the long-chain
alkane and the mass of the long-chain carboxyii. ac

According to an embodiment of the present appbeatihe pH controlling agent, when added,
is generally used in such an amount that the ldvagrccomposition has a pH ranging from 5 to 12,
preferably from 7 to 10, from 7.5 to 9, or from 7a58.0.

According to an embodiment of the present appbecatine present application also relates to a
method for producing a long-chain dibasic acid. d{e¢he long-chain dibasic acid is at least one
long-chain dibasic acid selected from the groupstimg of C9-18 linear or branched, saturated or
unsaturated aliphatic dicarboxylic acids, prefeyadll least one long-chain dibasic acid selected
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from the group consisting of C9-18 linear, satuda®phatic dicarboxylic acids, preferably at least
one long-chain dibasic acid selected from the gragmsisting of dodecanedioic acid,
tetradecanedioic acid and hexadecanedioic acidparittularly dodecanedioic acid.

According to an embodiment of the present applicatihe method comprises the steps of:

(1) providing a long-chain composition or a longathcomposition set (collectively referred
to as long-chain composition) according to any oinine embodiments of the present application;

(2) fermenting the long-chain composition in thegance of zymophyte and a fermentation
medium to convert the long-chain composition itte kong-chain dibasic acid.

According to an embodiment of the present appbeatin the method, the zymophyte is a
yeast having a completge w-oxidation pathway, preferably at least one yeastcted from the
group consisting of candida, cryptococcus, endosyybansenula, pichia, rhodotorula, torulopsis,
and trichosporon, more preferably at least onetysalected from candida, particularly candida
tropicalis, and more particularly candida tropisafutant strain PF-UV-56 (preserved at China
General Microbiological Culture Collection Centeittwa collection number of CGMCC No. 0356
on August 31, 1998).

According to an embodiment of the present appbeatin the method, the fermentation
medium may be a fermentation medium conventionadlgd in the art for producing long-chain
dibasic acids through fermentation, and generaliypmrises 10-60g/L of a carbon source, 1-10g/L
of a nitrogen source, 1-10g/L of a phosphorus sucl-50ppm of a trace metal element source,
and the like. Here, as the carbon source, for el@ngne or more selected from the group
consisting of glucose, sucrose, maltose, fructos#asses, glycerol, sorbitol, arabinose, rhamnose,
methanol and ethanol may be mentioned. As thegatrsource, for example, one or more selected
from the group consisting of yeast extract, pept@oen steep liquor, urea, ammonium salts and
nitrate salts may be mentioned. As the phosphauscs, for example, one or more selected from
the group consisting of orthophosphoric acid salhnohydrogen phosphate and dihydrogen
phosphate, and preferably one or more selected tinengroup consisting of potassium dihydrogen
phosphate, dipotassium hydrogen phosphate, ammouwiitnydrogen phosphate, diammonium
hydrogen phosphate, sodium dihydrogen phosphatedauwdlium hydrogen phosphate, may be
mentioned. As the source of the trace metal elenienexample, one or more selected from the
group consisting of sulfates, hydrochlorides, d@estand nitrates of sodium, potassium, calcium,
magnesium, iron, copper, zinc and manganese, aifdrably one or more selected from the group
consisting of sodium chloride, sodium acetate, $gten chloride, magnesium sulfate, calcium
chloride, iron chloride and copper sulfate, mayrintioned. Particularly, the fermentation medium
preferably comprises: 20-28g/L of sucrose, 0.8/L.5@f corn steep liquor, 2.0-4.0g/L of yeast
extract, 0.8-1.2g/L of sodium chloride, 3.0-3.5@f.potassium dihydrogen phosphate, 1.2-1.8g/L
of magnesium sulfate, 1.2-4.8g/L of urea, 1.5-2gflammonium sulfate and 1.5-1.8g/L of sodium
acetate.

According to an embodiment of the present appbeatin the method, the fermentation
reaction comprises at least the following two steps

a preliminary step of: mixing the zymophyte and fleementation culture medium, and
fermenting for 5-60 hours to obtain the fermentatimse solution. Here, the reaction time of the
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preliminary step is preferably 10-40 hours, mormfgnably 20-30 hours or 24 hours;

a conversion step of: adding the long-chain comjosinto the fermentation base solution,
and fermenting for 60-400 hours so as to convetltimg-chain composition into the long-chain
dibasic acid. Here, the reaction time of the cosieer step is preferably 100-300 hours, more
preferably 100-160 hours or 100-140 hours.

According to an embodiment of the present applbicatin the method, the addition amount
(by volume) of the zymophyte seed broth is gengr2ilB0%, preferably 5-20% or 10-15% of the
total liquid-holding volume.

According to an embodiment of the present appbeatiin the method, the reaction
temperature of the fermentation reaction is gehe?&l-37 °C, preferably 28-32 °C.

According to an embodiment of the present applbeatin the method, the stirring speed of the
fermentation reaction is generally 100-1000 rprefgnably 120-500 rpm or 150-300 rpm.

According to an embodiment of the present apphbecgtin the method, the fermentation
reaction is conducted at an aeration rate of géped®-10.0 VVM, preferably 0.2-2.0 VVM or
0.5-1.0 VVM.

According to an embodiment of the present appbeatin the method, the reaction time of the
fermentation reaction is generally 65 hours or magmeeferably more than 120 hours, more
preferably 130-400 hours, 130-300 hours, 130-2004)ar 138-160 hours. Here, the reaction time
includes the reaction time of the preliminary sa@p the reaction time of the conversion step.

According to an embodiment of the present appbicatithe amount of the long-chain
composition added in the method is generally 10001¢YL total liquid-holding volume, preferably
100-500 g/L total liquid-holding volume or 150-2§Q total liquid-holding volume.

According to an embodiment of the present appbeatin the method, the fermentation
medium is added in an amount of typically 12-80 @fal liquid-holding volume, preferably 32-50
g/L total liquid-holding volume, 35-45 g/L totalqgliid-holding volume, or 37-42 g/L total
liquid-holding volume.

According to an embodiment of the present appbeatin the method, in the preliminary step,
preferably within 24 hours from the start of thelpninary step, the long-chain composition is not
added, and the pH of the fermentation reactiom ian autogenous state, that is, no pH control is
performed in this step or during this period ofdim

According to an embodiment of the present appbecatin the method, the pH of the
fermentation reaction is adjusted to between 6d)7ah, preferably between 6.8 and 7.0, at the start
of the conversion step, preferably 24 hours afterdtart of the preliminary step. More preferably,
then the pH of the fermentation reaction is incedaby 0.05 to 0.4, preferably 0.1 to 0.3, at
intervals of 5-60 hours, preferably at intervalsl6t40 hours or at intervals of 20-30 hours or at
intervals of 24 hours till the end of the fermeitatreaction.

According to an embodiment of the present appbecatin the method, in the conversion step,
the long-chain composition is added in n batchks® (@ferred to as intermittent feeding). Here, the
time intervals between two adjacent batches cathbesame or different, preferably the same.
Examples of the time interval may include 5-60 lspi0-40 hours, 20-30 hours, and 24 hours. In
addition, n is a positive integer ranging from 21ty preferably from 4 to 20 or from 5 to 10.
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According to an embodiment of the present appbecatin the method, in the conversion step,
a set of long-chain compositions according to amg @f the embodiments of the present
application is used, the n long-chain compositiame added in n batches, respectively, and
preferably in the order from the first long-chaontposition to the n-th long-chain composition.

According to an embodiment of the present appbeatin the method, in the conversion step,
the long-chain composition is continuously addecbading to the reaction time (also referred to as
flow feeding). Here, the continuous addition maymay not be at a constant flow rate, preferably at
a constant flow rate.

According to an embodiment of the present appbecatin the method, in the conversion step,
the long-chain composition is added continuouslgoating to a function R = f(t). Here, R
represents the mass ratio of the long-chain alkaulee long-chain carboxylic acid, t represents the
reaction time of the conversion step, f() represemt arbitrary non-increasing function, preferably
an arbitrary decreasing function, an arbitrary monically decreasing function, or an arbitrary
linearly decreasing function.

According to an embodiment of the present appbecatihe method further comprises a step of
separating the long-chain dibasic acid from thetrea product (referred to as a fermentation broth)
of the fermentation reaction. For example, after tompletion of the fermentation reaction, the
resultant is subjected to demulsification, membréitieation, acid precipitation, filtration and
drying to obtain the long-chain dibasic acid praduc

According to an embodiment of the present appbeatihe demulsification may be performed
in any manner conventionally known in the art, amdhot particularly limited. For example, the
demulsification may be performed by adjusting thé of the fermentation broth to 8.5-10,
preferably 9-9.5, raising the temperature to 75Q@0and maintaining for 20-40 min.

According to an embodiment of the present appbecatihe membrane filtration may be
performed in any manner conventionally known in #rg and is not particularly limited. For
example, the membrane filtration may be performgdsibjecting the demulsified fermentation
broth to membrane filtration and then to a solgiHd separation to obtain a clear broth. Here, the
filtration temperature is generally from 30 to 50 and preferably from 40 to 50 °C. The pore
diameter of the membrane is generally from 10 tanbQpreferably from 20 to 25 nm.

According to an embodiment of the present appbeatithe acid precipitation may be
performed in any manner conventionally known in #rg and is not particularly limited. For
example, the acid precipitation may be performedthysting the pH of the clear broth using an
acidic pH controlling agent, and controlling the @8l 3-5, preferably 3-4, to precipitate the
long-chain dibasic acid. Here, the acidic pH cadlitrg agent is generally a strong acid, and may be
at least one of sulfuric acid, hydrochloric acidria acid, and the like.

According to an embodiment of the present appbeatihe filtration may be performed in any
manner conventionally known in the art, and is pentticularly limited. For example, the filtration
may be performed through plate-and-frame filtratidere, the filtration pressure is generally from
0.5 to 1.0 MPa and the filtration temperature isegally at room temperature, for example from 20
to 30 °C.

According to an embodiment of the present appbecatthe drying may be performed in any
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manner conventionally known in the art, and is paitticularly limited. For example, the drying
temperature may be 80 to 105 °C and the drying timag be 5 to 20 hours.

Examples

The present application will be described in furttetail below by way of examples, but the
present application is not limited to the followiegamples.

The experimental procedures employed in the folhgwexamples and comparative examples,
unless otherwise specified, are all those convealip used in the art. The experimental materials
used in the following examples and comparative etam are commercially available from
biochemical stores, unless otherwise specified.

The total extraction yield T of the long-chain dlaacid is calculated according to the
following equation:

M

T= x100%

wherein V represents the volume of the clear botitained after the long-chain dibasic acid
fermentation broth is subjected to membrane fitratand removal of unreacted alkane, L; M
represents the dry weight of the extracted longrcléasic acid, g; C represents the lower tank
concentration of the long-chain dibasic acid, g/L.

The molar conversion rate K of the mixed substrégesalculated according to the following
equation:

= Ym
"
m m,
wherein M represents the dry weight of the extréddd@g-chain dibasic acid, g; Mepresents
the mass of alkane, g;Jd\Vlepresents the mass of lauric acid, g; m repreghatmolecular weight of
the long-chain dibasic acid; immepresents the molecular weight of the alkang;represents the
molecular weight of the lauric acid.
The production intensity Q of the long-chain diaatic acid is calculated according to the

following equation:

_c
Tx

x100%

wherein C represents the lower tank concentratibthe long-chain dibasic acid, g/L; H
represents the fermentation period, h.

In the examples of the present applicatiGandida tropicalis mutant PF-UV-56 was selected
as the zymophyte strain to carry out long-chairaa¢kfermentation to produce long-chain dibasic
acid, and the mutant was preserved at China GeMicabbiological Culture Collection Center
with a collection number of CGMCC No. 0356.

Preparation of the fermentation seed broth: thet gleeserved strain was inoculated into 4 5L
shake flasks (with the liquid-holding volume of thlgake flask being 300 mL) for strain activation
and cultivation at a culture temperature of 32 f@ a rotation number of the shaking incubator of

200 rpm. After 48 hours of cultivation, 1.2L of thetivated seed broth was taken as a fermentation
13



10

15

20

25

30

35

40

seed broth.

The formulation of the fermentation medium was @kws: 20g/L of sucrose, 0.8g/L of corn
steep liquor, 2.0g/L of yeast extract, 0.8g/L otlison chloride, 3.0g/L of potassium dihydrogen
phosphate, 1.2g/L of magnesium sulfate, 1.2g/Lreaul.5g/L of ammonium sulfate and 1.5g/L of
sodium acetate.

Example 1

(1) 1650 g of dodecane was taken, 330g of laurnid was added, the resultant was heated to
60 °C, mixed and dissolved under a stirring spdetb6 rpm, then 1980 g of water was added, and
after a thorough mixing solid sodium hydroxide vaalsled to adjust the pH value of the system to 8,
to obtain a mixed substrate.

(2) Fermentation of long-chain dibasic acid wasdrarted in a 15L fermentation tank, under a
total liquid-holding volume of 12L, a zymophyte debroth volume of 1.2L, a fermentation
temperature of 32 °C, an aeration rate of 1.0 VVN a stirring speed of 250 rpm, wherein no pH
control was carried out within 0-24 h of fermentatithe pH was adjusted to 7.0 after 24h, then the
pH control value was increased by 0.15 at intenadl24h, and the alkane/lauric acid mixed
substrate prepared in the step (1) was addedhetéetmentation system in 5 batches at the time of
24h, 48 h, 72h, 96h and 120h of fermentation.

(3) The fermentation period was 145 h in total.eAfthe completion of the fermentation, the
fermentation broth was adjusted to a pH of 9.5tdwe#0 90 °C, and maintained for 20 min; the
demulsified fermentation broth was subjected tadsliduid separation by membrane filtration to
obtain a clear aqueous broth, under filtration d¢mas including a pore diameter of the membrane
of 20 nm and a filtration temperature of 40 °C; @amtrated sulfuric acid was added into the clear
agueous broth, adjusted to a pH of 3, and the &dragn dibasic acid in the clear aqueous broth was
crystallized and separated out. The separated dbagy dibasic acid was subjected to
plate-and-frame filtration and drying to obtain @nd-chain dibasic acid crude product. The
filtration conditions included: a filtration pregsuof 0.5M Pa and a filtration temperature of 30 °C
The drying conditions included a temperature of@@nd a drying time of 20 h.

The fermentation results were as follows: the fertagon concentration of the long-chain
dibasic acid in the step (2) was 152.0 g/L, 13.4lclear fermentation broth was obtained after
membrane filtration in the step (3), the mass efd¢hude long-chain dibasic acid product obtained
after acid precipitation was 1914.5 g, the extmacyield of the crude acid was 94%, and the molar
conversion rate of the mixed substrate of alkartelamric acid was 62.4%.

Example 2

(1) 1900 g of dodecane was taken, 190g of laurid was added, the resultant was heated to
60 °C, mixed and dissolved under a stirring spdezb6 rpm, then 2090 g of water was added, and
after a thorough mixing solid sodium hydroxide vealed to adjust the pH value of the system to
7.5 to obtain a mixed substrate;

(2) Fermentation of long-chain dibasic acid wasdrarted in a 15L fermentation tank, under a
total liquid-holding volume of 12L, a zymophyte debroth volume of 1.2L, a fermentation
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temperature of 32 °C, an aeration rate of 1.0 VN a stirring speed of 250 rpm, wherein no pH

control was carried out within 0-24 h of fermentatithe pH was adjusted to 7.0 after 24h, then the
pH control value was increased by 0.2 at intere&4h, and the alkane/lauric acid mixed substrate
prepared in the step (1) was added into the feratientsystem in 5 batches at the time of 24h, 48 h,
72h, 96h and 120h of fermentation.

(3) The fermentation period was 150 hours in toAdiler the completion of the fermentation,
the fermentation broth was adjusted to a pH ofeatéd to 75 °C, and maintained for 40 min; the
demulsified fermentation broth was subjected todslduid separation by membrane filtration to
obtain a clear aqueous broth, under filtration d¢mas including a pore diameter of the membrane
of 25 nm and a filtration temperature of 50 °C; @amtrated sulfuric acid was added into the clear
aqueous broth, adjusted to a pH of 4, and the &ragn dibasic acid in the clear aqueous broth was
crystallized and separated out. The separated dbagr dibasic acid was subjected to
plate-and-frame filtration and drying to obtainibasic acid crude product. The filtration condigon
included: a filtration pressure of 1.0M Pa and l&diion temperature of 20 °C. The drying
conditions included a temperature of 105 °C, addyang time of 5 h.

The fermentation results were as follows: the fertagon concentration of the long-chain
dibasic acid in the step (2) was 156.0 g/L, 13.6lclear fermentation broth was obtained after
membrane filtration in the step (3), the mass efdhude long-chain dibasic acid product obtained
after acid precipitation was 1973.0 g, the extmaciield of the crude acid was 93%, and the molar
conversion rate of the mixed substrate of alkartklanric acid was 60.2%.

Example 3

(1) 1650 g of dodecane was taken, 330g of laurid was added, the resultant was heated to
60 °C, mixed and dissolved under a stirring spdetb6 rpm, then 5940 g of water was added, and
after a thorough mixing solid sodium hydroxide vealsled to adjust the pH value of the system to 8,
to obtain a mixed substrate;

(2) Fermentation of long-chain dibasic acid wasdrarted in a 15L fermentation tank, under a
total liquid-holding volume of 12L, a zymophyte debroth volume of 1.2L, a fermentation
temperature of 32 °C, an aeration rate of 1.0 VN a stirring speed of 250 rpm, wherein no pH
control was carried out within 0-24 h of fermentatithe pH was adjusted to 7.0 after 24h, then the
pH control value was increased by 0.15 at intenadl24h, and the alkane/lauric acid mixed
substrate prepared in the step (1) was added hetdermentation system in a flow feeding mode
from the time of 24h of fermentation, with a floate controlled to be 66 g/h.

(3) The fermentation period was 144 h in total.eAfthe completion of the fermentation, the
fermentation broth was adjusted to a pH of 9.5tdwe#o 90 °C, and maintained for 20 min; the
demulsified fermentation broth was subjected tadsliduid separation by membrane filtration to
obtain a clear aqueous broth, under filtration d¢mas including a pore diameter of the membrane
of 20 nm and a filtration temperature of 40 °C; @amtrated sulfuric acid was added into the clear
aqueous broth, adjusted to a pH of 3, and the &dvagn dibasic acid in the clear aqueous broth was
crystallized and separated out. The separated dbagy dibasic acid was subjected to
plate-and-frame filtration and drying to obtain @nd-chain dibasic acid crude product. The
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filtration conditions included: a filtration pregsuof 0.5M Pa and a filtration temperature of 30 °C
The drying conditions included a temperature of8@nd a drying time of 20 h.

The fermentation results were as follows: the feragon concentration of the long-chain
dibasic acid in the step (2) was 153.0 g/L, 13.5lclear fermentation broth was obtained after
membrane filtration in the step (3), the mass efdhude long-chain dibasic acid product obtained
after acid precipitation was 1941.6 g, the extoaciield of the crude acid was 94%, and the molar
conversion rate of the mixed substrate of alkartelamric acid was 63.3%.

Comparative Example 1

The experiment was conducted as described in Exafpéxcept that the mixed substrate of
alkane and lauric acid was not used in the stepafid alkane with a total mass of 1980g was added
in batches only during the fermentation in the g8p The fermentation period was 158 h in total,
and the fermentation results were as follows: theméntation concentration of the long-chain
dibasic acid in the step (2) was 150.0 g/L, 13.0lclear fermentation broth was obtained after
membrane filtration in the step (3), the mass efd¢hude long-chain dibasic acid product obtained
after acid precipitation was 1833 g, the extracta@id of the crude acid was 94%, and the molar
conversion rate of the mixed substrate of alkartelamric acid was 58.2%.

Comparative Example 2

The experiment was conducted as described in Exafpéxcept that the mixed substrate of
alkane and lauric acid was not used in the stepafid lauric acid of a total mass of 1980g was
added in batches only during the fermentation endtep (2). The fermentation period was 155 h in
total, and the fermentation results were as follaWws fermentation concentration of the long-chain
dibasic acid in the step (2) was 15.0 g/L, 12.0Lclefar fermentation broth was obtained after
membrane filtration in the step (3), the mass efd¢hude long-chain dibasic acid product obtained
after acid precipitation was 169.2¢g, the extractyad of the crude acid was 94%, and the molar
conversion rate of the mixed substrate of alkartklanric acid was 6.3%.

Comparative Example 3

The experiment was conducted as described in Exafpéxcept that the mixed substrate of
alkane and lauric acid was not used in step (1d,tha alkane having a total mass of 1848 g was
added in batches only during the fermentation m skep (2). The fermentation period was 150
hours in total, and the fermentation results werdodlows: the fermentation concentration of the
long-chain dibasic acid in the step (2) was 14¥1Q the clear fermentation broth obtained after
membrane filtration in the step (3) was 12.9L, itiess of the crude long-chain dibasic acid product
obtained after acid precipitation was 1709.8 g,ekiaction yield of the crude acid was 94%, and
the molar conversion rate of the mixed substratdlafne and lauric acid was 58.2%.

Example 4
The experiment was conducted as described in Exarmhpkxcept that, in the step (1), the
alkane and lauric acid were mixed under stirringoaim temperature, 1980 g of water was added,
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and after a thorough mixing solid sodium hydroxes added to adjust the pH of the system to 8,
to obtain a mixed substrate. The fermentation penas 144 h in total, and the fermentation results
were as follows: after determination and calculatithe fermentation concentration of the
long-chain dibasic acid in the step (2) was 14210, §3.2L of clear fermentation broth was
obtained after membrane filtration in the step (B mass of the crude long-chain dibasic acid
product obtained after acid precipitation was 1@6the extraction yield of the crude acid was 94%,
and the molar conversion rate of the mixed sulestvhalkane and lauric acid was 57.4%.

Example 5

The experiment was conducted as described in Exafnmxcept that, in the step (1), after the
alkane and lauric acid were dissolved under sgren60 °C, no aqueous solution was prepared by
adding water, and the resultant was directly usethé fermentation process in step (2) without
alkaline pH control. The fermentation period wagl Min total, and the fermentation results were
as follows: the fermentation concentration of tbeg-chain dibasic acid in the step (2) was 135.0
g/L, 13.0L of clear fermentation broth was obtairsgter membrane filtration in the step (3), the
mass of the crude long-chain dibasic acid prodbtained after acid precipitation was 1650 g, the
extraction yield of the crude acid was 94%, andrtizdar conversion rate of the mixed substrate of
alkane and lauric acid was 53.8%.

Example 6

The experiment was conducted as described in Exafnmxcept that, in the step (1), after the
alkane and lauric acid were dissolved under sgreah60 °C, water was added to obtain an agueous
solution, and the aqueous solution was directlylusghe fermentation process in step (2) without
alkaline pH control. The fermentation period wa® hburs in total, and the fermentation results
were as follows: the fermentation concentratioringf long-chain dibasic acid in the step (2) was
142.0 g/L, 13.5L of clear fermentation broth wasaited after membrane filtration in the step (3),
the mass of the crude long-chain dibasic acid prbdbtained after acid precipitation was 1802 g,
the extraction yield of the crude acid was 94%, #medmolar conversion rate of the mixed substrate
of alkane and lauric acid was 58.7%.

Example 7

(1) 1800 g of dodecane was taken, 300g of laurid was added, the resultant was heated to
60 °C, mixed and dissolved at a stirring speed&tf dpm, then 4200 g of water was added, and
after a thorough mixing solid sodium hydroxide vealed to adjust the pH value of the system to
7.5, to obtain a mixed substrate.

(2) Fermentation of long-chain dibasic acid wasdrarted in a 15L fermentation tank, under a
total liquid-holding volume of 12L, a zymophyte debroth volume of 1.2L, a fermentation
temperature of 32 °C, an aeration rate of 1.0 VN a stirring speed of 250 rpm, wherein no pH
control was carried out within 0-24 h of fermentatithe pH was adjusted to 7.0 after 24h, then the
pH control value was increased by 0.2 at intereé4h, and the alkane/lauric acid mixed substrate
prepared in the step (1) was added into the feratientsystem in 5 batches at the time of 24h, 48 h,
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72h, 96h and 120h of fermentation.

(3) The fermentation period was 153 h in total.eAfthe completion of the fermentation, the
extraction of long-chain dibasic acid was carriad mm the same manner as in the step (1) of
Example 1.

The fermentation results were as follows: the feragon concentration of the long-chain
dibasic acid in the step (2) was 160.0 g/L, 13.6lclear fermentation broth was obtained after
membrane filtration in the step (3), the mass efd¢hude long-chain dibasic acid product obtained
after acid precipitation was 2030.4 g, the extmacyield of the crude acid was 94%, and the molar
conversion rate of the mixed substrate of alkartelamric acid was 62.2%.

Example 8

(1) 1650 g of dodecane was taken, 198¢g of laurid was added, the resultant was heated to
60 °C, mixed and dissolved at a stirring speed&tf dpm, then 1848 g of water was added, and
after a thorough mixing, solid sodium hydroxide vealed to adjust the pH value of the system to
8, to obtain a mixed substrate.

(2) Fermentation of long-chain dibasic acid wasdrarted in a 15L fermentation tank, under a
total liquid-holding volume of 12L, a zymophyte debroth volume of 1.2L, a fermentation
temperature of 32 °C, an aeration rate of 1.0 V\éklj a stirring speed of 250 rpm, wherein no pH
control was carried out within 0-24 h of fermentatithe pH was adjusted to 7.0 after 24h, then the
pH control value was increased by 0.2 at intere&4h, and the alkane/lauric acid mixed substrate
prepared in the step (1) was added into the feratientsystem in 5 batches at the time of 24h, 48 h,
72h, 96h and 120h of fermentation.

(3) The fermentation period was 142 h in total.eAfthe completion of the fermentation, the
extraction of long-chain dibasic acid was carried m the same manner as in the step (1) of
Example 1.

The fermentation results were as follows: the feragon concentration of the long-chain
dibasic acid in the step (2) was 148.0 g/L, 12.9[clear fermentation broth was obtained after
membrane filtration in the step (3), the mass efdhude long-chain dibasic acid product obtained
after acid precipitation was 2048.9 g, the extmacyield of the crude acid was 94%, and the molar
conversion rate of the mixed substrate of alkartelamric acid was 62.1%.

Example 9

The experiment was conducted as described in Exarbplexcept that, in the step (1), a
combination of tetradecane and myristic acid wasdusstead of the combination of alkane and
lauric acid. The fermentation period was 144 hoialt and the fermentation results were as follows:
the fermentation concentration of the long-chaledic acid in the step (2) was 115.0 g/L, 13.0L of
clear fermentation broth was obtained after men#rdiration in the step (3), the mass of the
crude long-chain dibasic acid product obtainedraftéd precipitation was 1405.3 g, the extraction
yield of the crude acid was 94%, and the molar eosion rate of the mixed substrate of alkane and
lauric acid was 53.2%.
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Example 10

The experiment was conducted as described in Exarhplexcept that, in the step (1), a
combination of hexadecane and palmitic acid wasl uisstead of the combination of alkane and
lauric acid. The fermentation period was 144 hoialt and the fermentation results were as follows:
the fermentation concentration of the long-chaimedic acid in the step (2) was 98.0 g/L, 13.0L of
clear fermentation broth was obtained after mendriration in the step (3), the mass of the
crude long-chain dibasic acid product obtainedrafted precipitation was 1197.6 g, the extraction
yield of the crude acid was 94%, and the molar eosion rate of the mixed substrate of alkane and
lauric acid was 51.6%.

Example 11

(1) 1650 g of dodecane was taken and divided iarfs of 330 g each, and then 33.0g, 36.3
g, 39.6 g, 42.9 g and 46.2g of lauric acid wergeetvely added to form mixtures containing
alkane and lauric acid in different proportions,ethwere designated as Nos. 1-5. The pretreatment
of the mixture of alkane and lauric acid was carmeit in the same manner as in the step (1) of
Example 1.

(2) Fermentation of long-chain dibasic acid wagiedrout in the same manner as in the step
(2) of Example 1, except that the alkane/lauridauixed substrate prepared in the step (1) was
sequentially added into the fermentation systethénorder of No. 1 to No. 5 at the time of 24 h, 48
h, 72 h, 96 h, and 120 h of fermentation.

(3) The fermentation period was 140 h in total.eAfthe completion of the fermentation, the
extraction of crude long-chain dibasic acid wasiedrout in the same manner as in the step (3) of
Example 1.

The fermentation results were as follows: the fertagon concentration of the long-chain
dibasic acid in the step (2) was 149.0 g/L, 13.0lclear fermentation broth was obtained after
membrane filtration in the step (3), the mass efd¢hude long-chain dibasic acid product obtained
after acid precipitation was 1820.8 g, the extmaciield of the crude acid was 94%, and the molar
conversion rate of the mixed substrate of alkartklanric acid was 63.0%.

Example 12

(1) 1650 g of dodecane was taken and divided imarks of 330 g each, and then 52.8¢g, 56.19,
59.4q, 62.7g and 66.0 g of lauric acid were respelgtadded to form mixtures containing alkane
and lauric acid in different proportions, which wetesignated as Nos. 1-5. The pretreatment of the
mixture of alkane and lauric acid was carried outhe same manner as in the step (1) of Example
1.

(2) Fermentation of long-chain dibasic acid wagiedrout in the same manner as in the step
(2) of Example 1, except that the alkane/lauriddanixed substrate prepared in the step (1) was
sequentially added into the fermentation systethéorder of No. 1 to No. 5 at the time of 24 h, 48
h, 72 h, 96 h, and 120 h of fermentation.

(3) The fermentation period was 140 h in total.eAfthe completion of the fermentation, the
extraction of crude long-chain dibasic acid wagsiedrout in the same manner as in the step (3) of
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Example 1.

The fermentation results were as follows: the fertagon concentration of the long-chain
dibasic acid in the step (2) was 154.0 g/L, 13.4[clear fermentation broth was obtained after
membrane filtration in the step (3), the mass efd¢hude long-chain dibasic acid product obtained
after acid precipitation was 1939.8 g, the extmaciield of the crude acid was 94%, and the molar
conversion rate of the mixed substrate of alkartklanric acid was 64.2%.

Example 13

(1) 1650 g of dodecane was taken and divided inparfs of 330 g each, then 33.0g, 36.3 g,
39.6 g, 42.9 g and 46.2g of lauric acid were rethpely added, and after being heated and
dissolved in the same manner as in the step (Bxafmple 1, water was respectively added to
control the total mass to 768 g. Solid sodium hydte was further added to adjust the pH of the
system to 7.5, to obtain mixtures containing allkama@d lauric acid in different proportions,
designated as Nos. 1-5.

(2) Fermentation of long-chain dibasic acid wagiedrout as described in the step (2) of
Example 1, except that the alkane/lauric acid misedbstrate prepared in the step (1) was
sequentially added into the fermentation system flow feeding manner at a constant flow rate in
the order of No. 1 to No. 5 within the time of 248-h, 48 h-72 h, 72 h-96 h, 96h-120h and 120
h-144 h of fermentation, with the flow rate conledlto be 32 g/h.

(3) The fermentation period was 144 h in total.eAfthe completion of the fermentation, the
extraction of crude long-chain dibasic acid wasiedrout in the same manner as in the step (3) of
Example 1.

The fermentation results were as follows: the fertagon concentration of the long-chain
dibasic acid in the step (2) was 152.0 g/L, 13.2lclear fermentation broth was obtained after
membrane filtration in the step (3), the mass efdhude long-chain dibasic acid product obtained
after acid precipitation was 1886.0 g, the extmaciield of the crude acid was 94%, and the molar
conversion rate of the mixed substrate of alkartklanric acid was 65.3%.
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Claims

1. A long-chain composition (preferably for use fermentation), comprising at least one
long-chain alkane selected from the group congstinC9-18 linear or branched (preferably linear)
alkanes (preferably at least one long-chain allsshected from the group consisting of n-dodecane,
n-tetradecane and n-hexadecane, particularly nedo@d and at least one long-chain carboxylic
acid selected from the group consisting of C9-h84dr or branched (preferably linear), saturated or
unsaturated (preferably saturated) aliphatic morbmog/lic acids (preferably at least one
long-chain carboxylic acid selected from the gragmsisting of lauric acid, myristic acid and
palmitic acid, particularly lauric acid), whereihet mass ratio of the long-chain alkane to the
long-chain carboxylic acid ranges from 1 : 1 to:40(preferably from 2 : 1 to 20 : 1 or from 5 tdl
10:1).

2. The long-chain composition of claim 1, furthemprising water, wherein the mass of the
water is 0.5 to 10 times (preferably 1 to 5 timesloto 3 times) the sum of the mass of the
long-chain alkane and the mass of the long-chainosglic acid.

3. The long-chain composition of claim 1, which fEpH ranging from 5 to 12 (preferably
from 7 to 10, from 7.5 to 9, or from 7.5 to 8.0hdéor is present in the form of a liquid or a
solid-liquid mixture (preferably in the form of &yliid, particularly an aqueous liquid) at 32 °C,
and/or, the long-chain alkane and the long-chambag/lic acid have the same number of carbon
atoms.

4. A set of long-chain compositions, comprisingong-chain compositions according to any
one of claims 1-3 present independently of eackrafrg. packaged or separated independently of
each other), wherein n is a positive integer ragdiom 2 to 40 (preferably from 4 to 20 or from 5
to 10), and where the mass ratio of long-chain redkeo long-chain carboxylic acid in the i-th
(wherein i represents an arbitrary positive inteégethe range from 2 to n) long-chain composition
is R, the mass ratio of long-chain alkane to long-cheanboxylic acid in the first long-chain
composition is R and the mass ratio of long-chain alkane to lomgit carboxylic acid in the n-th
long-chain composition isfRthen R1/Ri > 1 (preferably Ri/Ri = 1-20, R1/Ri = 1.0001-10, R/R;
=1.001-10, R/Ri = 1.01-10, R/Ri = 1.1-5, or Ri/Ri = 1.5-2), and R\ > 1 (preferably RR, =
1.0001-30, RRn = 1.001-20, RRn = 1.01-10, R/Rn = 1.1-5, or R/R, = 1.5-2).

5. The set of long-chain compositions of claim 4evein the n long-chain compositions are
produced separately, and/or the weight ratios batwany two of the n long-chain compositions
(calculated on the basis of the amount of longwthamposition) are the same or different
(preferably the same or substantially the sameaj/aarthe weight ratios between any two of the n
long-chain compositions (calculated on the basithefamount of long-chain alkane) are the same
or substantially the same.

6. A method for producing a long-chain compositipmeferably for use in fermentation,
comprising at least one long-chain alkane seletit®t the group consisting of C9-18 linear or
branched (preferably linear) alkanes (preferablyeast one long-chain alkane selected from the
group consisting of n-dodecane, n-tetradecane amekadecane, particularly n-dodecane), and at
least one long-chain carboxylic acid selected ftbengroup consisting of C9-18 linear or branched
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(preferably linear), saturated or unsaturated @uedfly saturated) aliphatic monocarboxylic acids
(preferably at least one long-chain carboxylic asséected from the group consisting of lauric acid,
myristic acid and palmitic acid, particularly lauracid), wherein the mass ratio of the long-chain
alkane to the long-chain carboxylic acid rangesfrb: 1 to 40 : 1 (preferably from 2 :1t020: 1
or from 5 :1to 10 : 1), said method comprisindeatst a mixing step of: mixing (preferably till
uniform) the long-chain alkane and the long-chaanboxylic acid at said mass ratio, optionally
under heating (preferably at a heating temperaitidb-70 °C or 50-60 °C) and stirring (preferably
at a stirring speed of 50-250 rpm or 150-250 rgmpbtain the long-chain composition.

7. The method of claim 6, wherein water and a phtrotling agent (such as a base,
particularly at least one selected from sodium byite and potassium hydroxide) are further
added in the mixing step, and/or the method furtteenprises a step of adding water and a pH
controlling agent (such as a base, particularlyeast one selected from sodium hydroxide and
potassium hydroxide) to the long-chain compositioptionally under heating (preferably at a
heating temperature of 45-70 °C or 50-60 °C) airdrgg (preferably at a stirring speed of 50-250
rpm or 150-250 rpm), wherein the mass of the wigtér5 to 10 times (preferably 1 to 5 times or 1
to 3 times) the sum of the mass of the long-chikaree and the mass of the long-chain carboxylic
acid, and the pH controlling agent is used in saiclamount that the long-chain composition has a
pH ranging from 5 to 12 (preferably from 7 to 1@rh 7.5 to 9, or from 7.5 to 8.0).

8. A method for producing a long-chain dibasic agwierein the long-chain dibasic acid is at
least one long-chain dibasic acid selected fromgitweip consisting of C9-18 linear or branched
(preferably linear), saturated or unsaturated @uedfly saturated) aliphatic dicarboxylic acids
(preferably at least one long-chain dibasic acldcted from the group consisting of dodecanedioic
acid, tetradecanedioic acid and hexadecanediail; particularly dodecanedioic acid),

the method comprising the steps of:

(1) producing a long-chain composition accordingthe method of claim 6, providing the
long-chain composition of claim 1, or providing tlemg-chain composition set of claim 4, which
are collectively referred to as long-chain composit

(2) fermenting the long-chain composition in thegance of zymophyte and a fermentation
medium to convert the long-chain composition ifte kong-chain dibasic acid.

9. The process according to claim 8, wherein theaphyte is a yeast having a complete
w-oxidation pathway (preferably at least one yeattced from the group consisting of Candida,
Cryptococcus, Neurospora, Hansenula, Pichia, Rloodla; Torulopsis, and Trichosporon, more
preferably at least one yeast selected from candmhaticularly Candida tropicalis, more
particularly Candida tropicalis mutant strain PF-B& (preserved at China General
Microbiological Culture Collection Center with allgztion number of CGMCC No. 0356), and/or
the fermentation medium comprises: 20 to 28g/Lunirgse, 0.8 to 1.5¢g/L of corn steep liquor, 2.0
to 4.0g/L of yeast extract, 0.8 to 1.2g/L of sodiamoride, 3.0 to 3.5¢/L of potassium dihydrogen
phosphate, 1.2 to 1.8g/L of magnesium sulfate,td.2.8g/L of urea, 1.5 to 2g/L of ammonium
sulfate and 1.5 to 1.8g/L of sodium acetate.

10. The method of claim 8, wherein the fermentiomprises the steps of:

a preliminary step of: mixing the zymophyte and feementation medium, fermenting for
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5-60 hours (preferably 10-40 hours, more preferadly30 hours or 24 hours) to obtain a
fermentation base solution,

a conversion step of: adding the long-chain contfpssinto the fermentation base solution,
and fermenting for 60-400 hours (preferably 100-3@urs, more preferably 100-160 hours or
100-140 hours) to convert the long-chain compasitido the long-chain dibasic acid.

11. The method of claim 8, wherein the zymophytedsbroth is added in an amount (by
volume) of 2-30% (preferably 5-20% or 10-15%) o€ ttotal liquid-holding volume, and/or the
fermentation reaction is conducted at a reactionptrature of 25-37 °C, preferably 28-32 °C,
and/or the fermentation reaction is conducted atiging speed of 100-1000 rpm (preferably
120-500 rpm or 150-300 rpm), and/or the fermentat&action is conducted at an aeration rate of
0.2-10.0 VVM (preferably 0.2-2.0 VVM or 0.5-1.0 VVMand/or the fermentation reaction is
conducted at a reaction time of 65 hours or morefépably more than 120 hours, more preferably
130-400 hours, 130-300 hours, 130-200 hours, or-1B8B hours), and/or the long-chain
composition is added in an amount of 100-1000 gfaltliquid-holding volume (preferably
100-500 g/L total liquid-holding volume or 150-280L total liquid-holding volume), and/or the
fermentation medium is added in an amount of 12y&0total liquid-holding volume (preferably
32-50 g/L total liquid-holding volume, 35-45 g/Ltéb liquid-holding volume, or 37-42 g/L total
liquid-holding volume).

12. The method of claim 10, wherein in the preliaminstep (preferably within 24 hours from
the start of the preliminary step), the long-chaomposition is not added and the pH of the
fermentation reaction is in an autogenous state rfio pH control is performed) and/or, at the start
of the conversion step (preferably 24 hours atter gtart of the preliminary step), the pH of the
fermentation reaction is adjusted to between 6@ a5 (preferably between 6.8 and 7.0) and
subsequently increased by 0.05 to 0.4 (preferaldlyd0.3) at intervals of 5-60 hours (preferalily a
intervals of 10-40 hours or at intervals of 20-3ts or at intervals of 24 hours) till the end loé t
fermentation reaction.

13. The method of claim 10, wherein in the conwersstep, the long-chain composition is
added in n batches, and the time intervals betweenadjacent batches may be the same or
different (preferably being 5-60 hours, 10-40 how®8-30 hours, or 24 hours), wherein n is a
positive integer ranging from 2 to 40 (preferablgmi 4 to 20 or from 5 to 10), or the long-chain
composition is continuously added according tordaetion time.

14. The method of claim 13, wherein the set of ahgin compositions of claim 4 is used, and
the n long-chain compositions are added separatatybatches (preferably in order from the first
long-chain composition to the n-th long-chain cosipon), or continuously according to a function
R = f(t), wherein R is the mass ratio of the lorngia alkane to the long-chain carboxylic acid, t is
the reaction time of the conversion step, and éfresents an arbitrary non-increasing function
(preferably an arbitrary decreasing function, aiteary monotonically decreasing function, or an
arbitrary linearly decreasing function).

15. The method of claim 8, further comprising g€ separating the long-chain dibasic acid
from the reaction product of the fermentation resuct
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