(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

World Intellectual P <
O remiation = OO0 D0 00 O O 0
International Bureau —/) (10) International Publication Number
(43) International Publication Date = WO 2018/177343 A1

04 October 2018 (04.10.2018) WIPOIPCT

(51) International Patent Classification:
CO8B 37/00 (2006.01)

(21) International Application Number:
PCT/CN2018/080994

(22) International Filing Date:
29 March 2018 (29.03.2018)

(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
201710204997.6 30 March 2017 (30.03.2017) CN

(71) Applicant: DSM IP ASSETS B.V. [NL/NL]; Het Over-
loon 1, Heerlen, 6411 TE (NL).

(72) Imventors: YUAN, Chienkuo; No. 476, Li Bing Road,
Zhangjiang Hi-Tech Park, Pudong New Area, Shang-
hai 201203 (CN). ZHAOQ, Jie; No. 476, Li Bing Road,
Zhangjiang Hi-Tech Park, Pudong New Area, Shanghai
201203 (CN). LIU, Guojun; No. 476, Li Bing Road,
Zhangjiang Hi-Tech Park, Pudong New Area, Shanghai
201203 (CN).

(74) Agent: BELJING EAST IP LTD.; Suite 1601, Tower E2,
The Towers, Oriental Plaza, No.1, Fast Chang An Ave.,
Dongcheng District, Beijing 100738 (CN).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ,BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA,CH, CL,CN, CO,CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))

(54) Title: A GELLAN GUM WITH DOUBLE SETTING TEMPERATURES, THE PREPARATION METHOD AND USE THERE-
OF

(57) Abstract: A gellan gum product having double setting temperatures, its preparation method and use thereof are provided. The
obtained product has low setting temperatures, and the provided preparation method has the advantages of simple pretreatment of
O fermentation broth, shortened production cycle and direct extraction of such gellan gum product from the fermentation broth.

2018/177343 A1 |00 OO0 OO OO0 0



10

15

20

25

30

35

WO 2018/177343 PCT/CN2018/080994

A GELLAN GUM WITH DOUBLE SETTING TEMPERATURES, THE PREPARATION
METHOD AND USE THEREOF

Technology Field

The present invention is related to the field of microbial hydrocolloids preparation. In particular,
the present invention is related to a novel gellan gum product with double setting temperatures,
its preparation method and use in foodstuff.

Background

Microbial hydrocolloids include xanthan gum, gellan gum, etc. Gellan gum is usually in two forms:
high acyl (HA) and low acyl (LA). High acyl (HA) gellan gum has single setting temperature which
is usually in a high range of 70°C-90°C, and forms soft and flexible gels. However, the high setting
temperature brings difficulties to its application. Low acyl (LA) gellan gum has single setting
temperature usually in a low range of 20°C-50°C, and forms firm and brittle gels. Due to
continuously extended application of gellan gum, singe use of either high acyl gellan gum or low
acyl gellan gum could not meet the demand of various products. Therefore, it would be desirable
to provide a gellan gum product having double setting temperatures within a suitable range, and
gel textures between high acyl gellan gum and low acyl gellan gum.

To the best of our knowledge, there has been no report for directly extraction and preparation of
gellan gum having double setting temperatures from fermentation broth. In conventional
production, gellan gum product having double setting temperatures is prepared by compounding
high acyl gellan gum and low acyl gellan gum products. However, the two setting temperatures of
obtained compounds still fall in the range of each single component respectively. Generally, the
first setting temperature is in the range of 70°C-90°C, while the second setting temperature is in
the range of 20°C-50°C, therefore, it is still not possible to obtain gellan gum product having two
setting temperatures both within the range of 30°C-50°C. Preparing gellan gum by deacylation on
gellan gum fermentation broth has also been disclosed, however, the obtained gellan gum only

has single setting temperature and gel texture, which is still not desirable for certain products.

Detailed description

The present invention provides a novel gellan gum product, characterized in that the product has
double setting temperatures.
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In particular, the present invention provides a gellan gum product, which has double setting
temperatures: the first setting temperature in the range of 30°C-40°C, and the second setting
temperature in the range of 40°C-65°C.

The present invention also provides a method for preparing the above gellan gum product, including
the following steps:

(1) Pretreatment of gellan gum fermentation broth: adding an alkali metal salt into gellan gum
fermentation broth, and stirring to obtain pretreated fermentation broth;

(2) Deacylation of fermentation broth: adjusting pH of the pretreated fermentation broth with an
alkali, stirring, adjusting pH back with an acid, and stirring to obtain deacylated fermentation
broth;

(3) Removal of metal ions from fermentation broth: adding a metal ion chelating agent into the
deacylated fermentation broth, and stirring to obtain fermentation broth with metal ions
removed;

(4) pH adjustment back of fermentation broth: adjusting back pH of the fermentation broth with
metal ions removed with an acid, and stirring to obtain fermentation broth with pH adjusted
back;

(5) Heating of fermentation broth: heating the fermentation broth with pH adjusted back of step (4),
and keeping the temperature to obtain hot gel solution; and

(6) Alcohol precipitation, separation, drying and milling of fermentation broth: precipitating by using
alcohol the hot gel solution of step (5), separating, drying, and milling to obtain the gellan gum
product.

Each step of the above preparation method is described in detail as follows:

(1) Pretreatment of gellan gum fermentation broth

In this step, an alkali metal salt is added into gellan gum fermentation broth at first. The term
"fermentation broth™ as used herein refers to culture medium which is inoculated with gellan gum
producing strains and fermented to produce gellan gum. The gellan gum producing strains are well
known in the art, e.g. Sphingomonas elodea. A skilled in the art would understand that in present
invention, the fermentation broth includes, but is not limited to, broth directly obtained from
fermentation, or broth pretreated according to the state of the art after fermentation.

In this step, the alkali metal salt may be: a divalent metal salt, such as calcium chloride or
magnesium chloride; a monovalent metal salt, such as potassium chloride, sodium chloride or lithium
chloride. When the alkali metal salt is a divalent metal salt, the added amount is such that the
concentration of the metal ions in the fermentation broth reaches 0.001mol/L-0.1mol/L, preferably
0.005mol/L-0.05mol/L, more preferably 0.008mol/L-0.02mol/L based on the volume of the
fermentation broth. When the alkali metal salt is a monovalent metal salt, the added amount is such
that the concentration of the metal ions in the fermentation broth reaches 0.002mol/L-0.2mol/L,
preferably 0.005mol/L-0.1mol/L, more preferably 0.02mol/L-0.08mol/L based on the volume of the
fermentation broth. Preferably, the alkali metal salt is potassium chloride or sodium chloride, more

preferably potassium chloride.
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After adding the alkali metal salt, the fermentation broth is stirred. The stirring may last for 5 minutes
to 40 minutes, preferably 10 minutes to 30 minutes, more preferably 10 minutes to 15 minutes. After
the stirring, the fermentation broth becomes pretreated fermentation broth which can be used for the
next step.

(2) Deacylation of fermentation broth

In this step, an alkali is added into the above pretreated fermentation broth to adjust pH at first. The
added alkali may be sodium hydroxide, potassium hydroxide, sodium carbonate, and/or calcium
hydroxide. Preferably, the alkali is sodium hydroxide, potassium hydroxide, and/or sodium carbonate,
more preferably, sodium hydroxide. The alkali may be used to adjust pH of the pretreated
fermentation broth to 8.0-13.0, preferably 10.0-13.0, more preferably 11.5-12.5.

After the above pH adjustment by using the alkali, the fermentation broth is stirred. Preferably, the
stirring may last for 3 minutes to 30 minutes, more preferably 10 minutes to 20 minutes, even more
preferably 15 minutes. Then an acid is used to adjust the pH back. The acid may be hydrochloric
acid, nitric acid, citric acid, sulfuric acid, oxalic acid, and/or phosphoric acid, preferably hydrochloric
acid, citric acid, and/or sulfuric acid, more preferably citric acid. The acid may be used to adjust pH of
the fermentation broth to 3.0-10.0, preferably 4.0-8.0, more preferably 6.0-7.0.

After the above pH adjustment by using the acid, the fermentation broth is stirred, preferably for 3
minutes to 30 minutes, more preferably 10 minutes to 20 minutes, even more preferably 15 minutes,
to obtain deacylated fermentation broth which can be used for next step.

(3) Removal of metal ions from fermentation broth

In this step, a metal ion chelating agent is added into the deacylated fermentation broth at first. The
metal ion chelating agent may be sodium citrate, potassium citrate, citric acid,
ethylenediaminetetraacetic acid disodium salt, ethylenediaminetetraacetic acid potassium salt,
ethylenediaminetetraacetic acid tetrasodium salt, ethylenediaminetetraacetic acid, sodium
hexametaphosphate, potassium hexametaphosphate, sodium polyphosphate, potassium
polyphosphate, potassium pyrophosphate, sodium pyrophosphate, potassium phosphate monobasic,
disodium phosphate, trisodium phosphate, sodium carbonate, sodium bicarbonate, potassium
bicarbonate, cation ion exchange resin, ethylene ethylenediamine hydrochloride, diamine diacetate,
and/or lithium ethylenediamine. Preferably the metal ion chelating agent is sodium citrate,
ethylenediaminetetraacetic acid disodium salt, and/or sodium hexametaphosphate, more preferably
sodium citrate and/or ethylenediaminetetraacetic acid disodium salt. The added amount of the metal
ion chelating agent may be in the range of from 0.001wt% to 0.6wt%, preferably from 0.05wt% to
0.4wt%, more preferably from 0.1wt% to 0.25wt%, based on the volume of the fermentation broth.
After adding the metal ion chelating agent as above, the fermentation broth is stirred, preferably for 3
minutes to 30 minutes, more preferably 10 minutes to 20 minutes, even more preferably 15 minutes
to obtain fermentation broth with metal ions removed which can be used for next step.

(4) pH adjustment back of fermentation broth

In this step, an acid is added into the above fermentation broth with metal ions removed to adjust pH

back. The acid may be hydrochloric acid, nitric acid, citric acid, sulfuric acid, oxalic acid, and/or
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phosphoric acid. Preferably, the acid is hydrochloric acid, citric acid, and/or sulfuric acid, more
preferably citric acid. The acid may be used to adjust pH of the fermentation broth to 3.0-8.0,
preferably 4.0-7.0, more preferably 4.0-5.0.

After pH adjustment back by using the acid, the fermentation broth is stirred, preferably for 3 minutes
to 30 minutes, more preferably 10 minutes to 20 minutes, even more preferably 15 minutes to obtain
fermentation broth with pH adjusted back which can be used for next step.

(5) Heating of fermentation broth

In this step, the fermentation broth with pH adjusted back is heated, such as by using plate heat
exchanger, to an appropriate temperature. Preferably, the fermentation broth is heated to 80°C-98°C,
more preferably 85°C-98°C, even more preferably 90°C-95°C.

After the heating as above, the fermentation broth is kept at the appropriate temperature for 5
minutes to 30 minutes, preferably 10 minutes to 20 minutes, more preferably 12 minutes to 15
minutes, to obtain hot gel solution which can be used for next step. The hot gel solution has
increased fluidity compared with the above fermentation broth with pH adjusted back.

(6) Alcohol precipitation, separation, drying, and milling of fermentation broth

This step may be carried out according to conventional methods in the art. Particularly, the hot gel
solution obtained in the step (5) may be mixed with high concentration alcohol, such as 95%(v/v)
alcohol, to precipitate the gellan gum contained therein. The amount of the added alcohol may be 1-5
times, preferably 2-3 times, more preferably 2-2.5 times based on the volume of the hot gel solution.
After being completely precipitated, the gellan gum may be separated from the solution according to
conventional methods, such as filtration or centrifugation, and then dried and milled to obtain the
gellan gum product of the present invention.

The present invention further provides a second method for preparing the gellan gum product of the
present invention, including following steps:

(1) Pretreatment of gellan gum fermentation broth: adding an alkali metal salt into gellan gum
fermentation broth, stirring, adjusting pH with an alkali, stirring again, and performing solid-
liquid separation to obtain solid fiber materials;

(2) Washing solid fiber materials with alcohol: putting the solid fiber materials of step (1) into
alcohol, adjusting pH with an acid, stirring, and performing solid-liquid separation to obtain
washed solid fiber materials;

(3) Dissolving solid fiber materials: dissolving the washed solid fiber materials of step (2) into hot
water, adding a metal ion chelating agent, and heating to obtain hot gel solution;

(4) Adjusting pH back and keeping temperature: adjusting pH of the hot gel solution of step (3) with
an acid, stirring and keeping temperature to obtain hot gel solution with pH adjusted back; and

(5) Alcohol precipitation, separation, drying, and milling: precipitating the hot gel solution with pH
adjusted back of step (4) by using alcohol, separating, drying, and milling to obtain the gellan

gum product.
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Each step of the above preparation method is described in detail as follows:

(1) Pretreatment of gellan gum fermentation broth

In this step, an alkali metal salt is added into gellan gum fermentation broth at first. The fermentation
broth is the same as above.

In this step, the alkali metal salt may be a divalent metal salt, such as calcium chloride or magnesium
chloride. When the alkali metal salt is a divalent metal salt, the added amount is such that the
concentration of the metal ions in the fermentation broth reaches 0.01mol/L-0.2mol/L, preferably
0.05mol/L-0.15mol/L, more preferably 0.08mol/L-0.1mol/L based on the volume of the fermentation
broth.

After adding the alkali metal salt as above, the fermentation broth is stirred. The “stirring” is the same
as above. In this step, the stirring may last for 5 minutes to 40 minutes, preferably 10 minutes to 30
minutes, more preferably 10 minutes to 15 minutes.

In this step, after adding the alkali metal salt and stirring, an alkali may be used to adjust pH of the
fermentation broth. The alkali may be sodium hydroxide, potassium hydroxide, sodium carbonate,
and/or calcium hydroxide. Preferably, the alkali is sodium hydroxide, potassium hydroxide, and/or
sodium carbonate, more preferably sodium hydroxide. The alkali may be used to adjust pH of the
fermentation broth to 8.0-13.0, preferably 10.0-13.0, more preferably 11.5-12.5.

After the above pH adjustment by using the alkali, the fermentation broth is stirred again, preferably
for 3 minutes to 50 minutes, more preferably 10 minutes to 30 minutes, even more preferably 15
minutes to 25 minutes. Then solid-liquid separation, such as filtration or centrifugation, is carried out
to obtain solid fiber materials which can be used for next step.

(2) Washing solid fiber materials with alcohol

In this step, the above solid fiber materials are putted into alcohol, such as 95% (v/v) alcohol. The
amount of the added alcohol may be 1-5 times, preferably 1.5-4 times, more preferably 2-2.5 times
based on the volume of the solid fiber materials.

After putting the solid fiber materials into the alcohol as above, an acid may be used to adjust pH of
the system. The acid may be hydrochloric acid, nitric acid, citric acid, sulfuric acid, oxalic acid, and/or
phosphoric acid. Preferably, the acid is hydrochloric acid, citric acid, and/or sulfuric acid, more
preferably citric acid. The acid may be used to adjust pH of the system to 2.0-6.0, preferably 3.0-5.0,
more preferably 4.0-4.5.

After pH is adjusted to the appropriate range as above, the mixture is stirred, preferably for 10
minutes to 120 minutes, more preferably 20 minutes to 60 minutes, even more preferably 30 minutes
to 50 minutes. Then solid-liquid separation, such as filtration or centrifugation, is carried out to obtain
washed solid fiber materials which can be used for next step.

(3) Dissolving solid fiber materials

In this step, the washed solid fiber materials is put into hot water, stirred, and dissolved at first. The
hot water refers to water at 80°C-100°C, preferably 85°C-98°C, more preferably 90-95°C. The washed
solid fiber materials may be added in an amount of 30-80g, preferably 40-70g, more preferably 58-
65¢ per liter of hot water.
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After dissolving in hot water as above, a metal ion chelating agent is added to the dissolved solid
fiber materials. The metal ion chelating agent may be sodium citrate, potassium citrate, citric acid,
ethylenediaminetetraacetic acid disodium salt, ethylenediaminetetraacetic acid potassium salt,
ethylenediaminetetraacetic acid tetrasodium salt, ethylenediaminetetraacetic acid, sodium
hexametaphosphate, potassium hexametaphosphate, sodium polyphosphate, potassium
polyphosphate, potassium pyrophosphate, sodium pyrophosphate, potassium phosphate monobasic,
disodium phosphate, trisodium phosphate, sodium carbonate, sodium bicarbonate, potassium
bicarbonate, cation ion exchange resin, ethylene ethylenediamine hydrochloride, diamine diacetate,
and/or lithium ethylenediamine, preferably sodium citrate, ethylenediaminetetraacetic acid disodium
salt, and/or sodium hexametaphosphate, more preferably sodium citrate and/or
ethylenediaminetetraacetic acid disodium salt. The added amount of the metal ion chelating agent
may be 1.0wt%-6.0wt%, preferably 2.0wt%-5.0wt%, more preferably 3.0wt%-4.0wt% based on the
weight of the washed solid fiber materials.

After adding the metal ion chelating agent as above, the system may be heated to 85°C-98°C,
preferably 88°C-96°C, more preferably 90°C-95°C to obtain hot gel solution which can be used for next
step.

(4) Adjusting pH back and keeping temperature

In this step, an acid is added to the hot gel solution to adjust pH back. The acid may be hydrochloric
acid, nitric acid, citric acid, sulfuric acid, and/or oxalic acid, preferably hydrochloric acid, citric acid,
and/or sulfuric acid, more preferably citric acid. The acid may be used to adjust pH of the hot gel
solution to 3.0-8.0, preferably 4.0-7.0, more preferably 4.0-4.5.

After pH adjustment by using the acid as above, the hot gel solution is stirred and kept temperature.
Preferably, the hot gel solution is kept at the temperature after heating in step (3) for 3 minutes to 30
minutes, more preferably 10 minutes to 20 minutes, even more preferably 12 minutes to 15 minutes,
to obtain hot gel solution with pH adjusted back which can be used for next step.

(5) Alcohol precipitation, separation, drying, and milling

This step may be carried out according to conventional methods in the art. Particularly, the hot gel
solution with pH adjusted back obtained in step (4) may be mixed with high concentration alcohol,
such as 95%(v/v) alcohol, to precipitate the gellan gum contained therein. The amount of the added
alcohol may be 1-5 times, preferably 2-4 times, more preferably 2-2.5 times based on the volume of
the hot gel solution. After being completely precipitated, the gellan gum may be separated from the
solution according to conventional methods, such as filtration or centrifugation, and then dried and
milled to obtain the gellan gum product of the present invention.

The gellan gum product produced by the methods of the present invention has double setting
temperatures which are relatively low, and the formed gels have good properties and texture, which
are desirable for wide range of applications in foodstuff. Accordingly, the present invention further
provides use of the gellan gum product in foodstuff. The foodstuff includes, but is not limited to,

desserts, dysphagia foods, dairy products, and/or meat products. The desserts include, but are not
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limited to, baking jams, toppings, yokan, candies, gummi candies, jellies, fruit cakes, chocolate paste,

nut butter, mousses, and/or puddings. The dairy products include, but are not limited to yogurt.

Examples

The present invention is further illustrated by the following examples. These examples are illustrative
for the purpose of explaining the present invention, rather than limiting the scope of the present
invention in any way.

Example 1

(1) Pretreatment of gellan gum fermentation broth

Into 3L gellan gum fermentation broth, 11.2g of potassium chloride was added so that the
concentration of potassium ions reached 0.05mol/L, and stirred for 12 minutes.

(2) Deacylation of fermentation broth

Firstly, sodium hydroxide solution (10wt%) was added to the fermentation broth obtained in step (1),
to adjust pH of the system to 12.5. After stirring for 15 minutes, hydrochloric acid (10wt%) was further
added to the broth so that the pH was adjusted back to 5.5. Stirring continued for additional 15
minutes.

(3) Removal of metal ions in fermentation broth

4.5g sodium citrate was added to the fermentation broth obtained in step (2) so that the concentration
of sodium citrate in the broth reached 0.15wt%. Stirring continued for 15 minutes.

(4) pH adjustment back of fermentation broth

Hydrochloric acid (10wt%) was added to the fermentation broth obtained in step (3), to adjust back
pH to 4.0. Stirring continued for 15 minutes.

(5) Heating of fermentation broth

The fermentation broth obtained in step (4) was heated by plate heat exchanger to 95°C and kept at
this temperature for 12 minutes, to obtain hot gel solution.

(6) Alcohol precipitation, separation, drying and milling

The hot gel solution obtained in step (5) was mixed with 6L 95% (v/v) alcohol to precipitate the gellan
gum contained therein. After being completely precipitated, the gellan gum was separated by filtration,
then put into drier for drying, and then milled to obtain 160g gellan gum. The setting temperatures
were measured by TA rheometer according to its operation manual: first setting temperature, 39°C;
and second setting temperature, 51°C.

Example 2

(1) Pretreatment of fermentation broth

Firstly, calcium chloride was added into 3L gellan gum fermentation broth so that calcium ion
concentration was 0.09mol/L, and stirred for 20 minutes. Then, sodium hydroxide solution (10wt%)
was added into the fermentation broth to adjust pH of the system to 12.5. After reacting for 20
minutes, filtration was carried out to perform solid-liquid separation to obtain 200g solid fiber

materials.
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(2) Washing solid fiber materials with alcohol

Firstly, the solid fiber materials obtained in step (1) was put into 2 volumes of 95% (v/v) alcohol. Then
hydrochloric acid (10wt%) was added to adjust pH of the system to 4.0. After reacting for 60 minutes,
filtration was carried out to perform solid-liquid separation to obtain 150g washed solid fiber materials.
(3) Dissolving solid fiber materials

Firstly, 150g washed solid fiber materials obtained in step (2) were added to 2.6L hot water at 85°C
and stirred. Next, 6g sodium citrate was added, then the temperature of the system was increased to
95°C to obtain hot gel solution.

(4) Adjusting pH back and keeping temperature

Hydrochloric acid (10wt%) was added to the hot gel solution obtained in step (3) to adjust pH of the
system to 4.0. The reaction was carried out while keeping the temperature for 15 minutes to obtain
hot gel solution with pH adjusted.

(5) Alcohol precipitation, separation, drying and milling

The hot gel solution with pH adjusted obtained in step (4) was mixed with 6L 95% (v/v) alcohol to
precipitate the gellan gum contained therein. After being completely precipitated, the gellan gum was
separated by filtration, then put into drier for drying, and then milled to obtain 150g gellan gum. The
setting temperatures were measured by TA rheometer according to its operation manual: first setting
temperature, 35°C; and second setting temperature, 45°C.

Example 3

Chocolate paste

Because of its special gel texture and lower setting temperatures, the gellan gum of the present
invention can be used into chocolate paste to provide a full and creamy taste at a lower fat content,
so0 healthy concept can be achieved by decreasing the fat content without impacting the delicate
taste. In addition, the product of present invention has lower calcium sensitivity, so the protein
content of the chocolate paste can be further increased under neutral pH for better nutrition and
smooth taste. The recommended amount of the gellan gum product of the present invention is
0.01%~1%, preferably 0.1%~0.8%, more preferably 0.25%~0.5% in chocolate paste. Below is an

example of chocolate paste:

Recipe:

Ingredients wt%
Skim milk powder 16.56
Sugar (1) 8.00
Cocoa powder 1.50
Cocoa mass 4.00
Sugar (2) 3.00
Gellan gum product of the present invention 0.35
Nisin 0.05
Monoglyceride 0.40
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Ingredients wt%
Butter 12.00
Sodium citrate 0.08
Water To 100

Remark: the protein content was 5.3wt%, and the fat content was 12.2wt%;

The chocolate paste was prepared as follows:

(D. Skim milk powder was hydrated under 50°C for 30 minutes;

@. Sugar (1), cocoa powder and cocoa mass were pre-blended evenly and added to (1) under
quickly stirring. After evenly mixing, the mixture was heated to 80°C under stirring in water bath,
and kept temperature for 20 minutes, until the cocoa powder and cocoa mass were fully
dissolved;

The obtained mixture of (2) was filtrated by 80-mesh gauze while it was still hot;

Butter was cut into small pieces, and added to the mixture;

©® e

Sugar (2), monoglyceride and the gellan gum product of the present invention were pre-blended
evenly, and added to the mixture of (4) under quickly stirring. The temperature of the mixture was
maintained at 65°C, while stirring for 15 minutes;

®. UHT: 135°C/ 5 seconds;

@. Filling into the cans under 70~80°C;

®. Cooling down and storing.

Example 4

Cocoa mousse

Due to the good shearing resistance, the gellan gum product of the present invention can be used in
mousse product, as substitute of gelatin. The obtained mousse has good gel properties before
whipping, and can effectively wrap air within the mousse and form an orderly network structure to
support the structure of the mousse after whipping. Meanwhile, due to the higher melting
temperature, the gellan gum product of the present invention has anti-melting property when being
used in the products of mousse, ice cream, and the like, so as to maintain nice shapes without
quickly collapsing even under room temperature. The recommended amount of the gellan gum
product of the present invention is 0.01%~ 1%, preferably 0.1%~0.8%, more preferably 0.3%~0.5%

in such uses. Below is an example of cocoa mousse:

Recipe:

Ingredients wt%
Skim milk powder 16.56
Sugar (1) 8.00
Cocoa powder 1.50
Cocoa mass 4.00
Sugar (2) 3.00
Gellan gum product of the present invention 0.45
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Ingredients wt%
Triglyceride monostearate (PGE) 0.20
Monoglyceride 0.20
Cream 25.10
Sodium citrate 0.07
Water to 100

The cocoa mousse was prepared as follows:

@.
@.

©® e

©® e

e

Skim milk powder was hydrated under 50°C for 30 minutes;

Sugar (1), cocoa powder and cocoa mass were pre-blended evenly and added to (1) under
quickly stirring. After evenly mixing, the mixture was heated to 80°C under stirring in water bath,
and kept temperature for 20 minutes, until the cocoa powder and cocoa mass were fully
dissolved;

The obtained mixture of (2) was filtrated by 80-mesh gauze while it was still hot;

Cream was added to the mixture;

Sugar (2), monoglyceride, PGE, sodium citrate, and the gellan gum product of the present
invention were pre-blended evenly, and added to the mixture under quickly stirring. The
temperature of the mixture was maintained at 65°C, while stirring for 15 minutes;

UHT: 135°C/ 5 seconds;

Filling into the cans under 70~ 80°C;

Cooling down quickly to 5°C;

Whipping until the density was in the range of 0.55~0.65g/cm”;

Filling into the cans and storing under 5°C.

10
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CLAIMS
1. A gellan gum product, characterized in that the gellan gum product has double setting
temperatures.
2. The gellan gum product according to claim 1, wherein the double setting temperatures

are: the first setting temperature in the range of 30°C-40°C, and the second setting temperature in

the range of 40°C-65°C.

3. A method for preparing the gellan gum product according to claim 1 or 2, wherein the

method comprises the following steps:

(1) Pretreatment of gellan gum fermentation broth: adding an alkali metal salt into gellan gum
fermentation broth, and stirring to obtain pretreated fermentation broth;

(2) Deacylation of fermentation broth: adjusting pH of the pretreated fermentation broth with
an alkali, stirring, adjusting pH back with an acid, and stirring to obtain deacylated
fermentation broth;

(3) Removal of metal ions from fermentation broth: adding a metal ion chelating agent into
the deacylated fermentation broth, and stirring to obtain fermentation broth with metal
ions removed;

(4) pH adjustment back of fermentation broth: adjusting back pH of the fermentation broth
with metal ions removed with an acid, and stirring to obtain fermentation broth with pH
adjusted back;

(5) Heating of fermentation broth: heating the fermentation broth with pH adjusted back of
step (4), and keeping the temperature to obtain hot gel solution; and

(6) Alcohol precipitation, separation, drying and milling of fermentation broth: precipitating the
hot gel solution of step (5) by using alcohol, separating, drying, and milling to obtain the
gellan gum product.

4. The method according to claim 3, wherein said alkali metal salt of step (1) is a divalent

alkali metal salt and/or a monovalent alkali metal salt.

5. The method according to claim 3, wherein said alkali of step (2) is one or more selected
from the group consisting of sodium hydroxide, potassium hydroxide, sodium carbonate, and
calcium hydroxide, preferably is one or more selected from the group consisting of sodium
hydroxide, potassium hydroxide, and sodium carbonate, more preferably is sodium hydroxide.

6. The method according to claim 3, wherein said acid of step (2) is one or more selected
from the group consisting of hydrochloric acid, nitric acid, citric acid, sulfuric acid, oxalic acid, and
phosphoric acid, preferably is one or more selected from the group consisting of hydrochloric acid,

citric acid, and sulfuric acid, more preferably is citric acid.

7. The method according to claim 3, wherein said metal ion chelating agent of step (3) is

one or more selected from the group consisting of sodium citrate, potassium citrate, citric acid,
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ethylenediaminetetraacetic acid disodium salt, ethylenediaminetetraacetic acid potassium salt,
ethylenediaminetetraacetic acid tetrasodium salt, ethylenediaminetetraacetic acid, sodium
hexametaphosphate, potassium hexametaphosphate, sodium polyphosphate, potassium
polyphosphate, potassium pyrophosphate, sodium pyrophosphate, potassium phosphate
monobasic, disodium phosphate, trisodium phosphate, sodium carbonate, sodium bicarbonate,
potassium bicarbonate, cation ion exchange resin, ethylene ethylenediamine hydrochloride,
diamine diacetate, and lithium ethylenediamine, preferably is one or more selected from the group
consisting of sodium citrate, ethylenediaminetetraacetic acid disodium salt, and sodium
hexametaphosphate, more preferably is sodium citrate and/or ethylenediaminetetraacetic acid
disodium salt.

8. The method according to claim 3, wherein said acid of step (4) is one or more selected

from the group consisting of hydrochloric acid, nitric acid, citric acid, sulfuric acid, oxalic acid, and

phosphoric acid, preferably is one or more selected from the group consisting of hydrochloric acid,
citric acid, and sulfuric acid, more preferably is citric acid.

9. A method for preparing the gellan gum product according to claim 1 or 2, wherein the

method comprises following steps:

(1) Pretreatment of gellan gum fermentation broth: adding an alkali metal salt to gellan gum
fermentation broth, stirring, adjusting pH with an alkali, stirring again, and performing
solid-liquid separation to obtain solid fiber materials;

(2) Washing solid fiber materials with alcohol: putting the solid fiber materials of step (1) into
alcohol, adjusting pH with an acid, stirring, and performing solid-liquid separation to
obtain washed solid fiber materials;

(3) Dissolving solid fiber materials: dissolving the washed solid fiber materials of step (2) into
hot water, adding a metal ion chelating agent, and heating to obtain hot gel solution;

(4) Adjusting pH back and keeping temperature: adjusting pH of the hot gel solution of step
(3) with an acid, stirring, and keeping temperature to obtain hot gel solution with pH
adjusted back; and

(5) Alcohol precipitation, separation, drying, and milling: precipitating the hot gel solution with
pH adjusted back of step (4) by using alcohol, separating, drying, and milling to obtain the
gellan gum product.

10. The method according to claim 9, wherein said alkali metal salt of step (1) is a divalent
alkali metal salt.

11. The method according to claim 9, wherein said alkali of step (1) is one or more selected
from the group consisting of sodium hydroxide, potassium hydroxide, sodium carbonate, and
calcium hydroxide, preferably is one or more selected from the group consisting of sodium

hydroxide, potassium hydroxide, and sodium carbonate, more preferably is sodium hydroxide.
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12. The method according to claim 9, wherein said acid of step (2) is one or more selected
from the group consisting of hydrochloric acid, nitric acid, citric acid, sulfuric acid, oxalic acid, and
phosphoric acid, preferably is one or more selected from the group consisting of hydrochloric acid,

citric acid, and sulfuric acid, more preferably is citric acid.

13. The method according to claim 9, wherein said metal ion chelating agent of step (3) is
one or more selected from the group consisting of sodium citrate, potassium citrate, citric acid,
ethylenediaminetetraacetic acid disodium salt, ethylenediaminetetraacetic acid potassium salt,
ethylenediaminetetraacetic acid tetrasodium salt, ethylenediaminetetraacetic acid, sodium
hexametaphosphate, potassium hexametaphosphate, sodium polyphosphate, potassium
polyphosphate, potassium pyrophosphate, sodium pyrophosphate, potassium phosphate
monobasic, disodium phosphate, trisodium phosphate, sodium carbonate, sodium bicarbonate,
potassium bicarbonate, cation ion exchange resin, ethylene ethylenediamine hydrochloride,
diamine diacetate, and lithium ethylenediamine, preferably is one or more selected from the group
consisting of sodium citrate, ethylenediaminetetraacetic acid disodium salt, and sodium
hexametaphosphate, more preferably is sodium citrate and/or ethylenediaminetetraacetic acid
disodium salt.

14. The method according to claim 9, wherein said acid of step (4) is one or more selected
from the group consisting of hydrochloric acid, nitric acid, citric acid, sulfuric acid, and oxalic acid,
preferably is one or more selected from the group consisting of hydrochloric acid, citric acid, and

sulfuric acid, more preferably is citric acid.

15. Use of the gellan gum product according to claim 1 or 2 in foodstuff.
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