NON- ALUM NI UM LEAVENI NG AGENT FOR FRI ED DOUGH STI CK Technical field
The present invention relates to a food additive, and specifically,
relates to an additive for making pastry. Background Art The
fried dough stick is a traditional food in China and one of
breakfasts that ordinary people eat daily. Al um and sodi um

bi carbonate are used in the traditional nmethod for making fried dough
stick, which is called "alum nethod" for frying fried dough stick.
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There have been a | ot of nethods I ng non-alum niumfried dough
stick in the market at present. One of nethods is adding an additive
to dough, wherein the additive conprises bicarbonate, carbonate and
aci di ¢ steshmigldieldat can supply hydrogen ion. CN101044866 di scl oses
a kind of flour for making fried dough stick, wherein said additive
agent conprises sodi um bi car bonat e, calciun1bicarbonate, tartaric

aci d and yedsd preddie ivvenrios irdlatentd 5 fprdepdiitet, yd epediagillgdaidtésvie @analiditive for
flour directly and used as special flour for fried dough stick. The
di sadvambakgeg pdfstrpr oduct prepared by the nmethod is that use is single.
As for nost of food manufacture enterprises, especially for nost of
famlies, they would like to buy flour with multiuse and they can
erX|bIg3ﬁg%§§hnag&pgding to their needs and interests. Besides, in
order to add a little | eavening reagent, the main substance of fl our
has to been together transported mnth t he Ieavening ragent. It
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which is caIIed t he phenonena of "swelling bag". In order to avo
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is that acidic substance and al kal i ne substance are packaged

separ at etigk. For exanpl e, CN1792175A di scl oses a non-al um ni um agent

for fried dough stick which adopts conpound package i.e., acidic
conponent s conposed of cal ci um bi phosphate and citric acid starch and
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and ammoni um hydr ogen carbonate are packaged separately. The
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measure additive anount of two packaged conponents when they use, and

t he addibtidaskenatep watbonstehandl atidid eubivsicerthat car snpplyr bydreginonal. CN101044866
pastery makers and usual |y needed to grope firstly when product is
changed disgosesde &ind pe flgwn tor snakipg ditedy 80118% stiolkn stheepire said radditioei agantcesmprises
for manufactures. Sunmary of, the invention The present invention
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General ly, the non-alum nium | eavening agent for fried dough stick
according to present invention conprises 32-38w % sodi um bi car bonat e,
5-8WM % citric acid, 8-12wt % sodi um di hydr ogen phosphate, 8-12w %
tartaric acid, 15-22wt % cal ci um carbonate and resi dual | ow noisture
starch. The citric i nd tartaric acjd in above.fornmula cou
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bitartrate, malic acid, fumaric acid and etc. In a preferable

aspect of present invention, the conposition further conprises 10-20%

di acet yl t afhenefage.aopd wsyseare gioviding-noarrdundiniyh Jeavenidgsigentnfpe fitiet stick alone.
di scovered accidentally that because of addition (presence) of ]

di acet yHPWPYSr ihecaet diegraniie geeforluldfgmyrisg| alcdied sdhstanpes such as sodium

conposition obtai.ned could be well used in the nethod for, nmakin
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will lead to decrease operating space for the shops. For this reason,
dough nRedHed dobgh Stick athial addpts & tpuoﬁagwi.b.pgcidhﬁc@ﬁﬁmﬁﬁs &mposed of
waiting or transporting after the flour 1s made into dough.

Howevergalditve biphvsphitegaaleittic fawid fstarehd add udhalme acdmafineniat cquigsedtofi Sodium
not fit for above frozen process. Particularly, |eavening agent is a
syst em @ohmates sevunfdicachahats axddimarhédinrhydregen watbenitalare favkagagdeeparately. The
produci ng gas and retaining gas ability of dough both affect greatly
t he vol dpslvantags efthe ppgkage %limgﬁ thativsres aged fongadivdaie prdegature wtghve amount of

regard to frjed dough stick, it is inportant to swell instant]y when
heat ed, WQopagK A @ﬂwg@ntédh}mi e B §9§ R AEgRNtys St o B gnastered for

rapidly is cessary. However, with regard to fro dough, becaus
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dough avail able at present is designed only in consideration of the
effect of swelling instantly, and not in consideration of taking
extra|ﬁ¥ﬂ%ﬂﬂ%¥?ﬁﬂgﬂﬂéﬁgﬂﬁén retaining gas property of dough, so the
situation of outleakage of gas in dough exists in frozen-unfrozen
process, and thus the degree of volune swelling of final fried dough
stick i s nOhe proughnvdheuefioseao growidé acivnedloginioh leeavin Ngnagaentriel alough
fried dough available at present is not fit for making frozen dough.
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present invention, the flour, water, |eavening agent, salt and

opt i onaiffestivpuesscafleayepagmigstdd according to routine operating nethod.

For exanple, 100 weight parts flour, 2-3 weight parts | eaveni ng agent
for fried dough stick, 1 weight parts sugar, 1.3-1.6 weight parts

salt, 3-5 wehghbluRaditih Raberde abdirt 6for \REQ Moup@ Istisk %&&ﬂinﬁ%' grel®t invention
m xed toget her. In an enbodinent, after mxing all the materials
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then dough is rapidly mxed for 2 mnutes so that dough forns gl uten

sl i ght Iphesiiesd, 8- 12wa%abttai cwdd gf-l0etts delegim cabplae adl iepidoallownmBdistnosestarch.
of 36-40C (placed at normal tenperature in sumer) for 1.5-2.5h and

t hen dough could be cut into bars and fried. Exanple 1-4 Al the



38% 35.5% Citric acid 7% 5% 8% 7% Sodi um di hydr ogen phosphate 10% 12%
8% 10% DL- tartaric acid 8% 12% 10% 8% Di acetyl tartari caci dast er of
nono- and di-glycerides 10%

Preferably, the non-aluminium leavening agent for fried dough stick according to present

invention further comprises 10-20wt% diacetyltartaric acid aster of mono- and di-glycerides.

Above non-aluminium leavening agent for fried dough stick can avoid the phenomena of
swelling bag which is caused by mixing package of acidic components and alkaline

components.

The other aspect of present invention relates to a non-aluminium leavening agent for fried
dough stick which comprises 32-38wt% sodium bicarbonate, 5-8wit% citric acid, 8-12wt%
sodium dihydrogen phosphate, 8-12wt% tartaric acid, 5-10wt% calcium carbonate, 10-20wt%
diacetyltartaric acid aster of mono- and di-glycerides and residual low-moisture starch.
Preferably, acidic components and alkaline components are packaged separately. The

leavening agent is fit for making fried dough stick after dough is frozen.

Embodiments

In present mvention, the percent of components content is all described in wt% (weight%).

In present invention, the base material of leavening regent is low-moisture starch, wherein
low-moisture means water content of below 5%, preferably below 4%, more preferably below
3%, further more preferably below 2%, most preferably below 1% of starch. Because water
content of the used starch as base material is low, acidic components and alkaline components of
the composition could not or seldom carry out neutralization reaction in starch as base material,
which thus increases (prolongs) storage life of leavening agent composition to a great extent.
Low-moisture starch could also be replaced by low-moisture wheat flour,

Generally, the non-aluminium leavening agent for fried dough stick according to present
invention comprises 32-38wt% sodium bicarbonate, 5-8wt% citric acid, 8-12wt% sodium
dihydrogen phosphate, 8-12wt% tartaric acid, 15-22wt% calcium carbonate and residual

low-moisture starch.



15% 20% Cal ci um car bonate 8% 5% 10% 8% Low noi sture starch 21.5% 19%
6% 31.5% Exanple 5 Fried dough stick is made according to the

foll ow ng steps: (1) 1000g wheat flour is put into a dough

m xi ng cylinder, then 25g | eaveni ng agent whi ch is made in exanple 2,
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(4) The proofed dough is taken out, then ‘divided into pileces and e
I nt o abgdtete/0g per piece of dough stlck

In a preferable aspect of present invention, the composition further comprises 10-20%
diacetyltartaric acid aster of mono- and di-glycerides. Inventors discovered accidentally that
because of addition (presence) of diacetyltartaric acid aster of mono- and di-glycerides, the
composition obtained could be well used in the method for making fried dough stick through
frozen dough process. The so-called frozen dough process means putting leavening agent into
dough, storing dough at low temperature (0 — -100, even 0 — -200) after mixing dough and
kneading dough, and then forming fried dough stick at a proper time. The frozen dough process
is usually useful in large food enterprises. These enterprises usually possess one or more centers
for preliminary food processing and semi-finished food producing in which flour is made into
dough then distributed and delivered to each shop, which will lead to decrease operating space
for the shops. For this reason, dough needs to be stored at low temperature during the process of
waiting or transporting after the flour is made into dough.

However, the leavening agent for fried dough available at present is not fit for above frozen
process. Particularly, leavening agent is a system comprising of acidic and alkaline raw material.
The speed of producing gas and retaining gas ability of dough both affect greatly the volume of
final fried dough stick as finished product. With regard to fried dough stick, it is important to
swell instantly when heated, so an acid-base equilibrium system which can produce gas rapidly is
necessary. However, with regard to frozen dough, because frozen time is long, the dough gluten
would be destroyed to an extent during frozen process, which would cause gas leakage and thus
affect the final volume of fiied dough stick. The leavening agent for fried dough available at
present is designed only in consideration of the effect of swelling instantly, and not in
consideration of taking extra measures to strengthen retaining gas property of dough, so the

situation of outleakage of gas in dough exists in frozen-unfrozen process, and thus the degree of



(5) the dough stick is fried at the oil tenperature of 200C for 3
mnutes to formproduct 1. Exanple 6 Repeati ng the operations of
exanple 5, the difference is that |eavening agent fromexanple 3 is
used and the product 2 is forned. Exanple 7 Fried dough stick is nmade
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and 4. Exanple 8 ‘Repeating the operations of exanple 7, the
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product 5 is forned, Control exanmple 1 According to the
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dough. The dough is stored at -20C for 12h, then taken out, unfrozen
and divided into long strips; the divided and formed dough is proofed

at 35C for ghathpe nyt es. The proofed dough is taken out, then divided
into pieces and nade into about 70g per piece of dough stick. The
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mono- and di-glycerides

Calcium carbonate 8% 5% 10% 8%

Low-moisture starch 21.5% 19% 6% 31.5%




Itenms Product Product 12 Product Product Product Control 345product 1
Control product 2 Appearance and color 9 9 8 8 7 5 6 Specific volune
20 20

Example 5

Fried dough stick is made according to the following steps:

(1) 1000g wheat flour is put into a dough mixing cylinder, then 25g leavening agent which
is made in example 2, 15¢g salt, 10g sugar, 30g oil and 570g water are also put into the dough
mixing cylinder. The mixture is mixed at a low speed for 4 minutes and then at a high speed for 2
minutes to form dough in dough mixer;

(2) the dough is taken out and divided into long strips;

(3) the divided and formed dough is proofed at 35°C for 120 minutes;

(4) The proofed dough is taken out, then divided into pieces and made into about 70g per
piece of dough stick; |

(5) the dough stick is fried at the oil temperature of 200°C for 3 minutes to form product 1.
Example 6

Repeating the operations of example 5, the difference is that leavening agent from example
3 is used and the product 2 is formed.

Example 7

Fried dough stick is made according to the following steps:

(1) 1000g wheat flour is put into a dough mixing cylinder, then 25g leavening agent which
1s made in examples 1 and 4, 15g salt, 10g sugar, 30g oil and 570g water are also put into the
dough mixing cylinder. The mixture is mixed at a low speed for 4 minutes, and then mixed at a
high speed for 2 minutes to form dough in dough mixer;

(2) dough is stored at -20°C for 12h, then taken out, unfrozen and divided into long strips;

(3) the divided and formed dough is proofed at 35°C for 120 minutes;

(4) the proofed dough is taken out, then divided into pieces and made into about 70g per
piece of dough stick;

(5) the dough stick is fried at the oil temperature of 200°C for 3 minutes to form products 3
and 4,

Example 8



18 19 17 16 15 Flexibility 9 8 7 8 7 7 7 Brittleness 15 14 14 14 13

12

Repeating the operations of example 7, the difference is that leavening agent from example
4 is used and the product 5 is formed.
Control example 1

According to the disclosure of CN101044866A, 1.6g refined flour, 1.6g sodium bicarbonate,
9.4g calcium dihydrogen phosphate, 6.2g tartaric acid are mixed homogeneously and made into
leavening agent. The leavening agent is mixed homogeneously with 940g wheat flour and 37.4¢
yeast and made into flour for making fried dough stick. The obtained flour for making fried
dough stick and 550g water are mixed at a low speed for 4 minutes, and then mixed at a high
speed for 2 minutes to form dough. The dough is stored at -20°C for 12h, then taken out,
unfrozen and divided into long strips; the divided and formed dough is proofed at 35°C for 120
minutes. The proofed dough is taken out, then divided into pieces and made into about 70g per
piece of dough stick. The dough stick is fried at the oil temperature of 200°C for 3 minutes to
form control product 1.
Control example 2

According to the disclosure of CN1792175, 1.2g refined flour, 1.9g calcium dihydrogen
phosphate, 1.9g citric acid, 1.5g sodium bicarbonate, 1.5g sodium carbonate, 1.4g ammonium
hydrogen carbonate, 0.6g magnesium carbonate are mixed homogeneously and made into
leavening agent. The leavening agent is mixed homogeneously with 500g wheat flour and made
into flour for making fried dough stick. The obtained flour for making fried dough stick and 250g
water are mixed at a low speed for 4 minutes, and then mixed at a high speed for 2 minutes to
form dough. The dough is stored at -20°C for 12h, then taken out, unfrozen and divided into long
strips; the divided and formed dough is proofed at 35°C for 120 minutes. The proofed dough is
taken out, then divided into pieces and made into about 70g per piece of dough stick. The dough
stick is fried at the oil temperature of 200°C for 3 minutes to form control product 2.

Comprehensive assessment are taken on the products from above examples and control
examples, and marks thereof are given according to score strategy in table 3. The assessment

results are shown in table 2.



12 Stickingto teeth 15 14 14 14 13 11 12 Snell 15 15 15 15 15 15 10
Structure and tissue

Table 2 Comprehensive assessment results of the products of the present invention and

control products

Items Product Product Product Product Product Control
Control
1 2 3 4 5 product
product 2
1
Appearance
and Q 9 8 8 7 5 §)
color

Specific

20 20 18 19 17 16 15
volume
Flexibility 9 8 7 8 7 7 7
Brittleness 15 14 14 14 13 12 12
Sticking to

15 14 14 14 13 11 12
teeth
Smell 15 15 15 15 15 15 10
Structure
and 15 14 12 13 13 12 13
tissue

Sum score 98 06 91 93 88 79 75




15 14 12 13 13 12 13 Sum score 98 96 91 93 88 79 75 Table 3:
Assessnment nethod for fried dough stick Itens Total score

Table 3: Assessment method for fried dough stick

Items Total | Assessment standard on score
score
Appearance 10 glossy, smooth and soft surface, golden color, symmetrical,
and color chubby: 8.1~10; medium:5.1~8; poor: 1~5
Specific 20 score being 20 when specific volume amount is above 5.7;
volume score being 19 when specific volume amount is 5.5~5.7;

the decrease of score being 1 per 0.1 decrease of specific

volume amount when specific volume amount is below 5.5.

Flexibility 10 flexibility being good when it is pressed with fingers,
possessing biting force, 10;

rebounding after a long time, but possessing chewiness, 7~9;
rebounding after a long time, but possessing no chewiness,

6-8; not rebounding and not possessing chewiness, below 6;

Brittleness 15 brittleness being better, chewing with intense noise:13.1~15;
brittleness being good, chewing with noise:10.1~13;
brittleness being average, chewing without noise: 5.1~10; very

soft, brittleness being poor: 1~5

Sticking to| 15 refreshing, not sticking to teeth:12.1~~15; medium :9.1~12;
teeth sticking to teeth: 15; not refreshing, sticking to teeth: 1~9
Smell 15 fragrance of fried oil and wheat, no peculiar smell: 12.1~15;

no fragrance of wheat, no peculiar smell: 9.1~12; peculiar

smell: 5.1~9; strong peculiar smell: below 5

Structure and | 15 gas hole being big and homogenous in longitudinal section,

tissue crispy outside and soft inside:13.1~15; medium:10.1~13; gas

hole being small and inhomogeneous: 1~10




Assessnent standard on score Appearance and color 10 gl ossy, snooth
and soft surface, golden color, symetrical, chubby: 8.1-10;
medi um 5. 1-8; poor: 1-5 Specific volunme 20 score being 20 when
specific volunme amount is above 5.7; score being 19 when specific
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but possessing no ‘chew ness, 6-8; not reboundi not possessing

chew negsl obedhRIY BetteBihbh tHeqtRs Srt 1@ tHRrdspddt 8N HScARl pBchigt ter, chew ng

with intense noise:13.1-15; brittleness being good, chewing with

noi se: 10. 1- Bsides] thel ppodssts Bein gxaveladed o avikad anwl phokdgadtnsepackage bag.

5.1-10; very soft,brittleness being poor: 1-5 Stickingto teeth
The packag bag is kept at room temperature for 6 months after sealing and no
phenomena of swelling bag happens.The phenomena of obvious swelling bag happens
and even the phenomena of swelling and bursting bag happens after the leavening agent

which is made according to leavening composition of control examples is mixed and

stored for 6 months. Moreover, the ability of producing gas reduced obviously.
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15 refreshing, not sticking to teeth:12.1-15; nedium:9.1-12;
sticking to teeth: 15; not refreshing, sticking to teeth: 1-9 Snell

15 fragrance of fried oil and wheat, no peculiar snell: 12.1-15; no
fragrance of wheat, no peculiar snell: 9.1--12; peculiar snell
5.1-9; strong peculiar snell: below 5 Structureand tissue 15 gas hol e

bei ng bi g and honbgenous in | ongitudinal section, crispy outside and
soft inside:13.1-15; nedium 10. 1-13; gag.Apyis being small and

i nhonogeneous: 1--10 It can be seen fromtable 2 that the

fri ed doughl.shinok-alvmiotn &earerdeg agémdor fredptaghoticlofcottpeisgr 83-88wt% sodium
invention in a conmmon process possesses better bul kiness and the
product bagarhamatepdSeekt ciitigasits SdR vt salison dihydiogen phasphase.i SalRwitotastesc acid
for making frijed dough stick, and obviously better than the prior art

in the asPBdre erlcigmiqaghoppisgng Fesikigklow-moistisgsfagils, t he products from

exanples 1-4 are m xed, an ackaged i ) kage bag. The packag ba

e Kopt at LD TAERi Y PORE AT Ion & VORISR e dg Aot D frther
phenone . swel | a ens..kthe phenonena.of obvious swel ling

bag nappomB it AAtERBHERud dRERERR T o0 BB g hag

happens after 3 | i i ording. to, 0 .

| eaveni ng é%ﬁ%%@??#@ﬁ“@@lggﬁ r&$E%¥g£%$%§ﬁfgﬁﬁﬁfg§gé%gﬁgggﬁ§%3§%%éémhmn
nont hs. rs. il [ i Vi S
CA B o P S S Bl LR Byt acid
conpri seasi @A%3&ktitms bt i10ahanAdiecet PitBMH¥0AId dstd Faheho-8mlZMe¥cerides
sodi um di hydrogen phosphate, 8-12wt % tartaric acid, 5-10wt % cal ci um

car bonatzad esilunkesardal | ow noi sture starch. 2. A non-al um ni um

| eaveni ng agent for fried dough stick according to claim1, further
conpri ses 14.0\ 20mabindinmeeispherang agent fac fidedaddumh wick mocardingnid claim 3, acidic
di -gl yceri des. 3. A non-al um nium | eaveni ng agent for fried dough
stick, componses apg adByling eyupoRsIis ek botkaeed sepBwateds.citric acid,

8- 12wt % sodi um di hydr ogen phosphate, 8-12wt % tartaric acid, 5-10wm %

cal cium carbonate, 10-20wm % di acetyltartaric acid aster of nono- and

di -glycerides and residual starch. 4. A non-al um nium | eaveni ng
agent for fried dough stick according to claim3, acidic conponents

and al kal i ne conponents are packaged separately.
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