BEVERAGES CONTAI NI NG DEFOAM NG AGENT 2254771 ---The present invention
relates to a beverage containing-an anti-foam ng agent. Various ki nds of

m | ky and soft drinks are marketed in closed containers, -for exanple for
sale in cold or hot states by an automatic vendi ng rrachl ne. Steel or

alum numis comonly used as a material for the containers ("cans"), bt@
bottles and plastic containers are al solused for sone beverages. Some
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composed of three parts, i.e. upper and lower 1lid portions

and a trunk, such that the plate thickness of the trunk is

thick enough to provide adequate stréngth for the trunk so f'

that it does not become dented even when the internal

pressure of the can is reduced. On the other hand, an

aluminum can may be composed of two parts, i.e. a trunk and

a lid portion, and in order to prevent denting of the can

trunk, which is made of a thick plate, it is customary to

increase the pressure within the can with carbon dioxide

gas as 1is customary in canned beer and cola drinks.

Accordingly, when such an aluminum can filled with highly

pressurized beverage is opened after being shaken, bubbles

foam in the headspace and the contents of the can may spurt

out, sometimes spraying the user or his clothes. |
Recently, other beverages have also been put on sale,z .

such as coffee with milk, tea with milk, Wulong tea, Qw

chocolate drink or a sports drink, having been filled into

a two-piece aluminum or steel can together with liquid

nitrogen at high pressure. When such a highly pressurized

beverage in a can is shaken by a consumer before the can is

opened or when such a can is taken from a vending machine

and is shaken during transport in a car, a considerable

amount of bubbles foam in the head space of the can, and

these bubbles are sprayed out when the 1lid is opened and

are scattered around from the opened can, giving an

unpleasant feeling to the consumer. With a can containing

a mixture such as milky coffee, the consumer is instructed

to shake the can before drinking so as to mix the contents



nitrogen at high pressure. Wien such a highly pressurized beverage in a can
i s shaken by a cansuner before the 'can is opened or when such a can is
taken from a vendi ng machi ne and i s shaken during transport in a car, a
consi der abl e anount of bubbles foamin the head space of the can, and these
bubbl es are sprayed out when the lid is opened and are scattered around
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difficult to attamimeg beverage composition whlch has a low foaming
property even if the can is shaken before opening.
Howevér, since a beverage component such as coffee, tea or
powdered milk, is, in itself, liable to foam, this is also

s difficult to achieve.

| The object of the present invention is, therefore, to

provide a beverage containing an anti-foaming agent for

solving the aforesaid problem of the spurting out and

scattering of the contents upon openlng the can, even if

the can has been shaken.

We have now discovered that this object can be met by
adding an anti-foaming agent comprising a specific sucrose
fatty acid ester as the effective component to a beverage
to be contained in a can. '

According to the present invention, there is provided
a beverage contained in a positively pressurized canister,
said beverage containing an anti-foaming agent comprising,
as an effective component, a sucrose fatty acid ester
composition wherein the constitutent'fatty acids are at
least one of a saturated fatty acid having from 12 to 22
carbon atoms and an unsaturated fatty acid havihg from 12
to 22 carbon atoms, and the average substitution degree is
from 4 to 7, said sucrose fatty acid ester composition
being a mixture of a sucrose fatty acid ester having a
melting point of not higher than 30°C and a sucrose fatty
acid ester having a melting point of not lower than 50°C.

The beverages to which the present invention is
applicable are low-acidic beverages such as coffee (e.g.
sugar-containing coffee, no-sugar coffee and milk coffee),
Wulong tea, green tea, cocoa, black tea, milk cocoa or milk



The object of the present invention is, therefore, to provide a beverage
containing an anti-foam ng agent for solving the aforesaid problemof the
spurting out and scattering of the contents upon opening the can, even if
t he can has been shaken. W have now di scovered that this object can be met
by addi ng an anti-foam ng agent conprisirg-a specific sucrose fatty acid”
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These sucfdse fatty acid esters have an average degree'_ W/
~of substitution of from 4 to 7, that is, each contains many
tri-, tetra-, penta-, hexa- or-hepta-esters. In the case of
.sucrose fatty acid esters each cpnﬁaining:many_moﬁoésters
or dieéters, ~that 1is -having[}an.'averége__degtge of
substitution of 3 or less, the,sp;nbility théregf.in.watér
is greatly -increased  and _hénde :an _antibeamin§ effect
cannot be achieved. Also, if ‘the average degree of
substitution is-dver_?, the dispersibility therébf'in water
is lowered and thus an effective ?dvantage cannot be

'expected. _ _ o ) _
The term "constituent fatty gcidﬁ.ih_the sucrose fatty
acid ester composition being used in the_present_ihvention e
and in the sorbitan fatty acid ester which will be o/

described later, means a main. constituent fatty acid, the
content of which is usually at least 50% of the whole of
the constituent fatty acids. - That is, fatty aéids in
various fatty acid esters are obtained using-a'mixture of
fatty acid derived from edible_fats and oils as a raw
material, and. it is not always easy to separate a fatty
acid as a single componént.having:a_purity of about 100%.
Therefore, the purity of a single_constituent_fatty acid in
a sucrose fatty acid ester,.whidh is commercially available
is usually from about 70% to 95%. . . _ _ |
_ The sucrose fatty acid esters, in which the
constituent fatty'acid is at least one 6f a saturated fatty



3 tea contained in cans, bottles or other tightly sealed containers. The

. anti-foam ng agent uséd in the beverage of the present -invention conprises
the above specific sucrose fatty acid ester conposition as the effective
component. The term "average degree of substitution" neans the average
nunber of esterifying fatty acid groups boaAded to one nol ecul e of sucrose
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i nvention sucrose fatty acid ester having a melting point of not
higher than 30°C and sucrose fatty acid ester having a
melting point ' of not 1lower than s0°c is particularly

Ao preferred so that anti-foaming may be stably maintained in
/ the wide temperature range of from usually 5° to 60°C at
which canned beverages are on sale. The ratio of the
sucrose fatty acid ester having a melting point of not
higher than 30°C to the sucrose fatty acid ester having a
melting point of not lower than 50°C is usually from 1/5 to
5/1, and preferably 5/1-by weight ratio. _

The anti-foaming agent being used for the beverage of
the present invention may be an individual specific sucrose
fatty acid ester or may be combined with various additives
for maintaining the anti-foaming effect throughout a wide
temperature range. _

_ Preferred embodiments of the anti-foaming agent
= composed of such a combination include the following two
embodiments: .

1. An anti-foaming agent comprising (1) sucrose fatty
acid ester wherein the constituent fatty acid is a
saturated fatty acid having from 12 to 22 carbon atoms and
the averége degree of substitution is from 4 to 7 and (2)

. at least one kind selected from a sucrose fatty acid ester
wherein the constituent fatty acid is a saturated fatty

¢ acid having from é to 10 carbon atoms or an unsaturated
fatty acid having 12 to 22 carbon atoms, and the HLB value
thereof is 7 or lower, a sorbitan fatty acid ester, a
glycerol fatty acid ester and a polyglycerol fatty acid

ester.



and . in the sorbitan fatty acid ester which wll be described later,
nmeans a main constituent fatty acid, the content of which is usually at

| east 50% of the whole of the constituent fatty acids. That is, fatty
acids in various fatty acid esters are obtained using a m xture of fattz‘/
acid derived fromedible fats and oils-a% a raw material, and |t I S not

al ways easy-to sepa a e urity
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ester havi n§ &lysemalg t?ﬁﬁtm atﬁldmcﬁster and a polyglycerol fatty acid
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- In the foregoing embodiments-, | ccmppnent (l) or (4)
generally has a melting point of at leas_t 50°C and shows a
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large anti-foaming effect in the 't_empe_ratur'e. range of
mainly from 20°C to 60 °C. On the other hand, component (2)
or (3) generally has a melting point of not higher than 30 C
and is excellent in effecting anti- foaming- - . the
temperature rahge" of mainiy from 5°C to 20°C.. Accord:.ngly,
by using'.these components in combination, the ant_i—'foaming
effect throughout a wide temperature 'range of fro'm 5°C to
60°C -ean ‘be attained. Also, in this case, - the welght ratio
of component (1) component (2) or ‘the ratio of component
(3) to component (4) is wusually fro_m .1/5 to 5/1, and .
preferably from 1/3 to 3/1. ; '

The amount of the anti- foamlng agent being . used for.
the beverage of the present invention is usually from 0.001 —
to 0.1% by weight, and preferably_from 0.005 to 0.05% by 14
weight of the beverage. When the amount of the anti-
foaming agent is more than 0.1% by weight, the cost of the
beverage is increased and as the case may be, the taste of
the beverage deteriorates. Oon the other hand, if the
amount of the anti-foaming agent ‘is l_esé than 0.001% by
weight, the anti-foaming effect of this invention cannot be
ensured. _ _ B _

In the foregoing embodiments, component (1) or (4)
generally has a melting point of at least 50'_’C and shows a
large -ant'i—foamirig effect in the temperature range of
mainly ‘from 20°C to 60°C. On the other hand, component (2)
or (3) generally has a me-ltirig point of not higher than 30°C
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hi gher than [err] and sucrose fatty acid ester having a nelting point of
not |ower than [err] i's particularly preferred so that anti-foam ng nmay be
stably maintained in the wide tenperature range of fromusually 5 to [err]
at whigh canned beverages are on sal e. The ratio of the sucrose fatty
acid ester having a nelting point of not hi gher than [err] to the sucrose
fatty acid ester having a nelting point of not lower than [err] is usually
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to 0.1% by weight, and preferably from 0.005 to 0.05% by
weight based on the weight of the beverage. When the
Nt amount of the anti-foaming agent is more than 0.1% by
weight, the cost of the beverage is increased and as the
case may be, the taste of the beverage is impaired. On the
other hand, if the amount of the anti-foaming agent is less
than 0.001% by weight, the anti-foaming effect of this
invention cannot be ensured.

Furthermore, the beverage of the present invention may
contain a hydrophilic emulsifying agent for further
increasing the dispersibility of the anti-foaming agent in
water at a low temperature. '

Preferably the foregoing hydrophilic emulsifying agent
is an emulsifying agent having the ability of emulsifying
the sucrose fatty acid ester in water as the effective
componeht of the anti-foaming agent, and having an HLB
value of at least 10. Practical examples of the
hydrophilic emulsifying agent include a polyglycerol fatty
acid ester, a sorbitan fatty acid ester, a
polyoxyethylenésdrbitan fatty acid ester, and a sucrose
fatty acid ester. They can be used singly or as a mixture
thereof and a sucrose fatty acid ester is preferably used.

The sucrose fatty acid ester which is used as the
hydrophilic emulsifying agent is preferably a sucrose fatty
acid ester wherein the constituent fatty acid is at least
~one of a saturated fatty acid having from 12 to 22 carbon
atoms and an unsaturated fatty acid ester having from 12 to
22 carbon atoms and the average degree of substitution is
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ester. -5- 2. An anti-foam ng agent conprising (3) sucrose fatty acid
ester wherein the constituent fatty acid is an unsaturated fatty
acid having from 12 to 22 carbon atons and the average degree of
substitution is from4 to 7 and (4) at |east one kind selected froma
sucrose fatty acid ester wherein the coﬁst-ltuent fatty acid is a satura‘l/ed
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(2) or the FarTo 0 onet 3 corrp - 'S usuallyfroml/Sto
5/1, and components . If the average substltutlon degree of the

sucrose fatty acid ester as the emulslfylng agent is 2 or
higher, it - becomes dlfflcult to unlformly and stably
emulsify the anti-foaming agent.

When used 1n comblnatlon, the antl foaming agent and C;
the hydrophlllc emulsifying agent are usually added to
water in - a welght ratio of 1/50 to 50/1 followed by
stirring at about 70 °c to prov1de an emuls1on - The amount
of water in the emulsion is optlonally determlned in
consideration of the stablllty,_handllng condltlons, etec., -
of the emulsion. The concentratlons of the antl -foaming
agent and the hydrophlllc emulslfylng agent ‘are usually
from 2.5 to 60% by weight, and preferably from 5 to 40% by
weight of the emulsion. ' O _

‘When a heated mixture is used in preparlng the canned
beverage, the: antl foaming agent for use in the present
invention may- be directly added to the mlxture and also in

@

the case of using beverage cooled to a temperature of 30°C
or lower, anti- foamlng agent is added to the mlxture as an
emulsion  thereof, whereby the anti- foamlng agent can be
uniformly added to the mlxture Beverage conta;nlng anti-
foaming agent in this way is filled into empty cans-by a
' filling machine and simnltaneously or subsequently, liquid
nitrogen is added dropwise into.the can, which is tightly
sealed to prov1de a positively- pressurlzed can.

Depending on the demand and the purpose, the beverage:
of the present invention may sultably contain other
-additives, for example, lecithin,:aa glycerol fatty acid
ester, a polyglycerol fatty ac1d ester, a sorbitan fatty
acid ester, a propylene glycol_fatty acid ester, an_edible




preferably from1/3 to 3/1. The amobunt of the anti-foam ng agent being used
for the beverage of the present invention is usually fromO0.001 to 0.1% by
wei ght, and preferably from0.005 to 0.05% by wei ght of the beverage.

When the anount of the anti- foaning agent is nmore than 0.1% by weight, the
cost of the beverage is increased and as-tfe-case may be, the taste of the
beverage deterigorates. On the @ Hher hand if the anmount of the
anti-foani ng ageht OF s2| 83WeLRNASALA699€b9 hei ght, the anti-foami ng ef f ect
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attained. Also, in this he WEIﬁFt ratio of conponent (1) to

conponent (2) Bf FH@ F‘&Ff’-o Bfim&GﬁpBﬂg (3) to conponent (4) is usually

from1/5 fo 5/1, anflccordingly, the anti-foaming  agent-containing
beverage of the present invention is suitable as a canned
drink and can greatly contribute to the production of

positively-pressurized canned beverage the contents of
ot which scarcely spurt out even after shaking.

The present invention is hereinafter described in more
detail with reference to the following examples. Unless
otherwise indicated, all parts, percentages and ratios are
by weight.

The contents and properties of the sucrose fatty acid
esters'used in the examples are as showns in Table 1 below.
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m xture thereof and a sucrose fatty acid ester is preferably used. The
sucrose fatty acaefd ester which is used as the hydrophilic enuIS|fy|ng agent

IS preferably 5,§ucrosefart-ity-—i W A N M A Hd A4 A W
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acid ester wherein the constituent fatty acid is at | east one of a
saturated fatty acid having from 12 to 22 carbon atons and an unsaturated
fatty acid ester having from 12 to 22 carbon atons and the average degree
of substitution is -7- from1lto 1.6, that 4s, sucrose fatty acid ester
cont ai ni ng many nonoesters or diesters. A sucrose fatty acjid ester
containing at |east 50%by wei ght monoess ers,oat | east 60%cby wei ght
nonoesters is particul g8y used. These'3ucrdge fatty aciff esters have
an anti-foam ng apabil ity conparable pith that of tHE aforesaid sucrose
fatty acid ester cqgnposj:tion of the present igventi on bdat so have
éxcellent ability %jo fadbm an aqueous emul si oroof the naisn conponents. | f
the average substi3luti og degree of the Shcrose fatty acpd ester as the
emul si fying agent ®ls 2 %r higher, it begonmesy difficul® & uniformy and
stably emul sify t re ante-f oam ng agent. ﬂ/\hen @sed i n cowbi tgati on, the

anti -foam ng agentuland Lhe= hydrophi | £c esnul siéﬂyi i age ake usual ly added
to water in a weidglit ragio of 1/50 to 5041 fahl owed by Btirging at about
[err] to provide enufsi on.  The am)ug of Xater in tge &mulsion is
optionally determ ned ig consi deration thegstabi i tyg hﬁ;dl i ng
conditions, etc., of the emulsion. The %oncentrati ons of e anti-foam ng
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agent and the hydrophilic emulsifying agent are usually from2.5 to 60% by
wei ght, and preferably from5 to 40% by wei ght of the-emul'sion. Wen a
heated m xture is used in preparing the canned beverage, the anti-foam ng
agent for use in the present invention my be directly added to the m'xt@e
and also in the case of using beverage cgoled to a tenperature of: 30C or™

| ower, anti-foam ng agent is added to the mxture as an_enul si on thereof,
vvherebythe ant i - FeEREREgem RS aorgutE by ture.

Bever age cont al NIy tﬁﬂlk cw@@eng:mﬁf&ed Nokhizxg \Amsténtfl l::b?@elent Q eé\%Dt y

b fi hi d.s |, I
ﬁ???oggnal sI I&S’%‘ C I ‘g%ainnf) ?’m g’ﬁ’ & %,%' ‘%gﬂ???g é&l‘ecﬁq{sﬁ“rm ovi de
a positivel wasr esklerd Ded28anf Bepbndi ngheran&m-ﬂmnrmigeugémt‘e (BUqloses the
beverage of te“%u@%ﬁé&”%aﬂt{i)’%&icﬁ’”era.‘E@fs S“% é?‘,[ ’ agﬁg%a'i‘n ‘i‘égir

addi ti ves, for ex I"ec cerdl id ester
pol ygl ycer obelgm.y ilwert &y, Immm ttéw b Lec it @stt@rmpﬂram’hu;wlce?ne

gl ycol fattyragieds#Skele 89 Efbpfse tnd- arpai ﬂsarﬁmig r@%&y&.s' lpeORE 19 | -
The anti-foam._ng property of the beverage of grese Invention Is

mai nt ai ned GP&HESE viigest éﬁ?ﬁé‘teét RS r Bhd egnd-nt h% RBurftl of lUBAREMt Cathi ch
foams after tekedtheg with liquid nitrogen followed by sealing ko

provide a canned milk coffee. The inner pressure of the

can was adjusted to 1.2 kg/cmz. After sterlllzlng the can

in a retort oven at 125°C for 20 minutes, the can was stored o~
for one day at 55°C. Immediately after éhaking thé can 10 o
times by means of a shaker (made by Yoyoi Co., Ltd.),dthe

can was openéd and the amount of the content spurting out

was measured as the difference of the weight dfdthe ‘can
before and after shaking thereof.

The results are as shown in Table 2 below.



such an easily foanmabl e beverage is greatly reduced. I n addition,
deterioration in the taste of the beverage of the present invention is
scarcely observed due to the addition of the anti-foam ng agent.

Accorgi ngl y, t he anti - f oam ng agen®2- cont ai ni ng beverage of the
present invention is suitable as a canned drink and can greatly contribute
to the production of positively-pressurized canned beverage the contents of
whi ch scarcely spurt out even after shaking. The present invention is

herei nafter described in nore detail with reference to the follow ng
exanples. Unless otherw se indi‘cated, all parts, percentages and ratios
‘are by weight. The contents and_properiégﬁggi the sucrose fatty acid esters

used in the exanples are as showns in bel ow. [ ERR] - 10 -
~[ERR] Average Amount Spurted
Sucrose Fatty Substitu- (g)
Acid Ester*! tion Degree soT*2 RT*3
Ex. 1 L-095 6.4 0.080 0.165
2 L-195 : 5.5 0.081 0.085
3 P-170 _ 5.5 0.095 0.105
4  s-170° 5.3 0.085 0.090
St ' 5 0-170 - 5.5 0.070 0.105
6 : ER-290 4.3 0.080 0.095
7 0s-170 ' 5.2 0.095 0.075
Comp. - - 0.67 1.19
- Ex. 1 _
2 s-370 . 2.3  0.415  0.490
3 0-30*! - 0.390 0.317
(*1): Glycerol fatty acid ester |
(*2): Reteind Lid Can |
; (*3): Ring Lid Can
St

EXAMPLES 8 TO 17 AND. COMPARISON EXAMPLE 4

In a 2 liter stainless steel beaker was poured
1,000 g of a commercially available canned milk coffee
mixture (milky beverage, non-fat milk solid components
3.7%) and the coffee mixture was heated to 70°C. While
stirring the coffee mixture Qith a stirrer, each of the
anti-foaming agents shown in Table ¥ bilow was added

thereto and the mixture was then homogenized for 5



EXAMPLES 1 TO 7 AND COVPARI SON EXAMPLES 1 TO 3 To m | k coffee conposed of
2% instant coffee, 0.8% skimml|k powder, 0.16% whole m |k powler, and 10%
sugar, was added 0.02 of each of the anti-foam ng agents (such as the
sucrose fatty acid esters, etc.,) shown pn_-Table 2 below, followed by ~i;
heating the m xture to a tenperature of at least [err] to disperse the
anti-foam ng-agent. The mlk coffee thus forned was filled in a 250 m

al-um num can together wth 1liquid nitrogen followed by sealing to _
provide a canned mlk coffee. The inner pressure of the 2 can was adjusted
to 1.2 kg/[err] . After sterilizing the can in a retort oven at 125 C for

20 m , th d f ' . . ' I
chaking the THISEF  Hos WSy eaRe of ShnAcPTRMe BPTya Bl [Py ).
t he can was fgwﬁgﬁhéiiﬁérﬁb URL OfﬁEg? content spurting out was neasured

as the difference of e werght offt € can before and after shaking _
e o en oy SEEEELBRSUALII EANER RERNEH yag" dEudOHRS By ooe
tion DeQreeJlDQSEE*%radua&g§3test tube and after allowing to -stand
for 40 minutes at 5°C, 25°C, and 55°C, the. test tube
waé upset up and down 50 times. Then{ the test tube was
allowed to stand for 10 seconds and thereafter, the
amount of foams thus formed was measgréd. Said foaming v
test was carried out twice and the foam-restraining
ratio was evaluated by the mean value. |
The foam-restraining ratio (%) was calculated by
the following equation and the results are shown in
Table 3 below.
Foam~Restraining Ratio (%) #_[(A - B)/A] x 100

A: Foamed amount (ml) without the anti-foaming
agent B

B: Foamed amount (ml) with anti-foaming agent
The melting point was measured by means of DSC 51
(differential scanning calorimeter, DSC200 Type, manu-
factured by Seiko Instruments Inc.) after cooling the
molten sample to -50°C and then raising the temperature
at a rate of 5°C/minute. - The temperature was a molten

endothermic peak top temperature.



L- 095 6.4 0. 080
0. 081. 0.085 3 - P-170
S-170 5.3 0. 085
0. 070 0.105 6 ER- 29__01 4 -
- C5-170 5.2 0. 095
0. 67 1.19 Ex. 1 2 S-370
30*1 0. 390

0.165 2

5.5 -

0.090 5

4.3

0. 075 Conp.
2.3

0.317 (*1):

L-195
0. 095
0-170
0. 080

0. 415
d ycerol

Reteind Lid Can (*3):

fétty acid esy
AND COMPARI S

: Ring Lid Can EXAMPLES 8 TO 17
EY Iom a2 Kt stiai ifp e steelg begker was poured
*1,000 g of awuwc et af) y Tavail abl e can%ed@n‘il coffee m xture (m | ky
beverage, nomaft nilk solid conponents 3.7% and the coffee nixture was
heated to [ergle| While stirring the coffee mixture with a stirrer, each of
“the anti-foarg agents shown in Table 3 below was added thereto and

the m xture \}ﬁgth n honogeni zed for 5 13 mnutes by neans of a TK
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Tokushu Ki ka Kogyo Co., Ltd.). The honpgeni zed coffee m xture was poured
into a 100 m graduated test tube and after allow ng t-o stiand for 40
mnutes at J[err], and [err], the test tube was upset up and down 50
times. Then, the test tube was allowed to stand for 10 seconds and

t hereafter, the anount of foams thus farmed-was neasured. Sai d foam ng
test was carried out twice and the foamrestraining rati o was eval uated by
the mean val ue. The foam restraining M was cal cul ated by the '
fol l ow ng equati olramd & 2o Iriceu tst-adind esdzowh eled Belaﬂ:eerﬂael @anred 1000

'Foam Rest r ai t unt

w t hout t heI ?n'[glgf 15%a|m F}xﬁx@rma@.ﬁg VE)l )éa%%rﬁaéd( rr'ﬁ:? % "\‘('" %rﬁg
agent The mal(mldéflmlhﬂvﬂm%mne‘eﬁtbyn%nsobidmﬂpgnenéﬁeﬁt 7&) and
scanni ng cal Qh‘e”%to%rﬁeéjﬁ%r@%s 'H@Htea ¥d Ufo% bywﬁ?.'lEO stRShS ‘A%E'Eth%

Inc.) after coollng the nolten sanple to [err] and then raising t.
tenper at ure &TEeeatBiBEUFEr MR nat Stirrae t@nﬁéraﬁu?écﬁasofa focreose

endot hermi c peakitar teeperatstér (Plodu¢ERRlame: P-170, an  average
substitution degree: 5.5, meltlng point : 55°C) and“éucrose

e

oleic acid ester (Product name: 0-070,  an average
gsubstitution degree: 6.6, melting point: 0 °c or lower) were
added thereto and the mixture was then homogenized for 5
minutes by means of a TK Homomixer. The coffeeﬂmiXture was
poured into a 250 ml aluminum can together with'1iquhi &/
-nitrogen and the can was sealed. The can was subjeoted.ﬁo

a retort sterilizing treatment at 125°C for 20 minutes. One

of the cans, thus sterilized,5Was~stored for one:day'et 5°C,

and another stored for one day at SS%L '

Separately, by following the same procedure as above,
canned milk coffee not containing the emuls1on of the anti-
foaming agent was prepared as a control.

After v1gorous1y shaklng 10 times each of the can
containing the emulsion-added sample mixture and the
control can by hand, -each can was opened and the amount of
the contents spurting out was measured. As the'results, in
the control sample, more than 1 g of the contents'spurted o
out, while no spurting out of:the oontents was'observed in '
the sample containing the emulsion, regardless of the
storing temperature conditions. - | g o

EXAMPLES 19 TO 33, REFERENCE EXAMPLE 1, AND
COMPARI SON EXAMPLES 5 TO 7

To 100 parts of an anti- foamlng agent composed of
component (1) and component (2) shown in Table 4 below was
added 12.5 parts of a sucrose palmitic acid ester: having an
HLB value of 16 as an emuleifying agent to provide an
equeous emulsion having a concentration of 20%. '



Exanple 18 Into a 2 liter stainless steel beaker was poured 1000 g of a
commercially avail able canned m |k coffee m xture (m | kly beverage, non-fat
m |k solid conponents 3.7% and the coffee m xture was heated to [err].
Wiilegfirring the coffee mxture with a stirrer, 0.05 g each of sucrose
palmtic acid ester (Product nanme: P-170, an average O substitution
degree: 5.5, nelting point : 55 C) and sucrose oleic acid ester (Product
name: 0-070, an -average substitutiom de@ree: 6.6, nelting point: [err]

or lover) were addad ddieimy G Ak idie dTatidiint WIS daltd) abprearyiefed siomsd
m nutes by neans Ofcf TK he co%fee m.xture was, poured i.nto a
o0&t Q§£¥

nom xer. .
950 m al uni MARRSLE HAeSGF RS | ARAYEi EP o fAPNGEt NERTLONS i S88ddYed.
The can was Hdamsblesl heverdges) t tlié esahplésgeachatontaindng| ¢he| anbi-20

m nutes. One. of the cans. thus sterili . r at

Fert] S and SRS GHEE 47 ST eits § DElel Mond praliatdl, 0L,
the sanme procedure as above, canned m | k coffee not containing the enul sion
of the anti- foam ng agent was prepared as a control. After vigorously
shaking 10 tinmes each of the can containing the enulsion-added sanple

m xture and the control can by hand, each can was opened and the anpunt
of



the contents spurting out was neasured. As the results, in the control
sanple, nore than 1 g of the contents spurted out, while no spurting out of
the contents was observed in the sanple containing the enul sion, regardl ess
of the storing tenperature condi tions., - EXAVMPLES 19 TO 33, REFERENCE EXANVPLE
1, AND COWPARI SON EXAMPLES 5 TO 7 To 100 parts of an anti-foam ng agent’
conposed of .conponent (1) and conponent (2) shown in Table 4 bel ow was .
‘added 12.5 parts of a sucrose palmtic acid ester having an HLB val ue of 16

as an enul si i ng agent to.provi de an- aqueou&:enuIS|on haV|ng a .
concentrationdjof @%g - - By addigig § déf i ndt egandint gof oadh aﬁueous
enul si ons pr edlar e{;ﬂ a$:de§,cr thed-abgued o :Eact‘g ofgvatiiolfs ddsiky fhangble
bever ages, thg sagplqg egchépoqgalgl g& ahtl-Ofognlqp ageng. a%gshUmm in
Tabl e 4 bel owPwer € prepared
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- 18 - . Each of the various beverages thus prepared was poured into a
positively-pressurized can with dropwi sely addition of liquid nitrogen. The
i nner pressure of the filled can was 2.0 kg/[err] (at [err]). Said inner
pressule is considered as being the severest condition in regard to
spurting the contents out of the can. Thejgans used were of al um num and
contai ned 250 ml of _beverage. The headspace of the can after filling was 15
mmin thickness. AfE8FDf PEIFRE THelah RESrages thus prepaned was mayred

subj ected to aineboat pbsea&vemy-ptreéaﬁehifzea aanrriazmuhearo'pfh%ea&t Qﬁdii:g.%n_rh

test for spurting .carr.i.ed out and the spurted anpunt e ag at ed. e
Spurting test Rgsl§§§%?e€¥@ﬁ93§?”fol %Mﬁnnéﬁuﬁr?iquﬁt%§m€ﬁ§k¥ﬁ Y@écﬁaEan

usi ng a shaki nyagaz hp nkeg Atman agceof @) at iSmidfinhct Grassures I:Ilskt:t':\gsnmidii:'bdo1;1

25 cm the can n a ‘&%% .Qf: . u { t he
can was neasur%%?ﬁ%ﬁgsr gg’t?l {% obt al neg adrlceglaésrp ?hlg\;\eyngﬁn ia%?egésg'él?gg/.' gF‘ﬁ '

Ref erence ExanpPBtentexeugsiafel5he s¢dy. a Thebiceams fugad) werel eft aluminanm

anti -foam ng ageatcohtaABALESEERT dhaleddiail | ThHRAKRASHRCLE Eh@bfﬁhned

h nti- m ng effect i reatly reduced by iIncreasing the
?;nég;;%ngF ' E grtfiaggng %as_ls mm-ingthick%ess. y 9

After filling the can with each mixture, the can was
subjected to a retort treatment at 125°C for 20 minutes.
Thereafter, the test for spurting was carried out and the
spurted amount was evaluated.

The spurting test was carried out as follows. That
is, after shaking each can using a shaking machine at an
acceleration of 7.8 G and a shaking width of 25 c¢m, the can
was opened and the amount of the beverage spurted out of
the can was measured.

The results obtained are as shown in Table 5 below.

In Reference Example 1, exclusiﬁely using a sorbitan
fatty acid ester as an anti-foaming agent, it can be seen
‘that the anti-foaming effect is obtained at 5°C but the
anti-foaming effect is greatly reduced by increasing the
temperature.



-19- TABLE 5 Anpunt Spurted Qut at Each Tenperature (9) Exanple Sampl e

No.
0.12
0 21
0. 07
0.16
7
0.11
0 28
0. 49
0.11
14

0.08

O (*):

each
t he
under

[err] [err] [err] * Taste 19 . 0.16
0. 14 020 2 0. 09 0.08 0. 09
3 0.19 0.17 0. 20 0 22 457
0.09 0. 08 023 - 19 - 0.13 0.15
0 24 6 0.08 0.08 - 0.07 0 25
'0.10 ° 0.10 0.11 026 8 0. 14
0.13 027 9 0.16 ~0.09 0.10
10 0.13 0.11 o 10 0 29 11
0.17 0. 05 0 30 i 0.35 0. 14
031 13 o%%‘ﬂE——ow 0.12 032
0. 41 0.20  0.16 . 033 15 0.08
0. 06 X Ref. Ex. 1 Aé‘ife}mt Spurtedg@ut 0. 20 0.62

'meta?maUMeofthemx

anti- foamd4g agent, \Qas f| | qﬁlq:to the. lzposmbvghy pres%lrl zed can -
the sanme condition in -af oresai‘d - _
20 2 0.09 0.08 0.09 O
21 | 3 0.19  0.17 0.20 o
22 4 0.07 0.09  0.08 o)
23 5 0.13 o.is_' 0.16 o) "/
24 6 0.08  0.08  0.07 ®
25 7 0.10. 0.10 .11 o)
26 8 0.14 0.11" 0.13 0
27 9 0.16 0.09 0.10 O
28 10 0.13  0.11  0.10 0
29 11 0.49 0.17 0.05 O
30 12 0.35 0.14 0.11 O
1 13 0.38 0.19 0.12° O
32 14 0.41 0.20 0.16 o) I
33 15 0.08 0.08 0.06 x
Ref. Ex. 1 = 16 0.09 0.20 0.62 o)
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(*): The temperature of the mixture in the can

As comparison examples,

easily foamable mixtures not

foaming agent, was filled into the -

can under the same condition

each of the foregoing
containing the anti-
positively-pressurized

as in the aforesaid



- 20- exanples and then the test for spurting was carried out on each can.
The results obtained 'are shown in Table 6 bel ow. TABLE 6 Anpunt Spurted CQut

Conpari son . at Each Tenperature (g) Exanple Sanpl e
Bever gge [err] [err] [err]*. 20 _ M| k Coffee 1.21
1.06 0.98 6 Bl ack Coffee 0.70 0. 88 0.82 7

Ml k Tea 0.41 0. 59 0.45 (*): The tenperature of the

m xture in the can EXAMPLES 35 TO 40 AND COVPARI SON EXAMPLES 8 AND 9 Into a
2 liter stainless steel beaker was poured 1,000 g of mlk coffee having a
conposition of 1.8%instant coffee, 0.8%a skinmlk powder, 0.16% whol e
'm | k powder, and 8% sugar. dt tenperature of the mlk coffee S
controlled1nf¥ﬁm?¥ﬁ§]gn%agﬁqﬁtgaﬁa{g%ls BHSSBPr%ﬁPﬁﬁqﬁﬂﬁ?@rﬁb%%?guﬁs
shown in Table 7 bel ow was prepared by stirring the m xture with a stirrer.
‘After adding Thef& I <FBh t hus prepared to a coffee liquid and the m xture

#giugﬁgnafﬂgzﬁggggrngghﬂgggﬁ;Q¥ 08233n2h & rEXSHIMMIE TR A1yl by

TABLE 6

Amount Spurted Out
Comparison _ at Each Temperature (q)
Example Sample Beverage 5°C 20°C 60°C*

5 Milk Coffee 1.2  1.06 0.98

6 Black Coffee . 0.70 0.88 . 0.82
7 Milk Tea 0.41 0.59 0.45
(*): The temperature of the mixture in the can

EXAMPLES 35 TO 40 AND COMPARISON EXAMPLES 8 AND 9

Into a 2 liter stainless steel beaker was poured
1,000 g of milk coffee having a composition of 1.8%:
instanf coffee, 0.8% a skimmilk powder, 0.16% whole milk
powder, and 8% sugar and the temperature of the milk
coffee was controlled to at 25°C. Each of the emulsions
o/ .of anti-foaming agents as shown in .Table 7 below was
prepared by stirring the mixture with a stirrer. After
adding the emulsion thus prepared to a coffee liquid and
the mixture was homogenized for 5 minutes by means of a
TK Homomixer (manufactured by Tokushu Kika Kogyo Co.,
Ltd.).
| Each coffee beverage was poured into a 100
ml graduated test tube. After subjecting the test tube

to an autoclave treatment (under the same condition as



Each cof fee beverage was poured into a 100 ni graduat ed test
tube. After subjecting the test tube to an autocl ave tredtnent (under the

same condition as -21- the foregoing retort sterilizing treatnent
for 20 mnutes at [err], the test tube ggs allowed to stand for one day ;
Jerr]. The tube was upset up and down

finmes and then after allomnng to
stand the test time for 10 seconds, the anobunt of foans fornmed was :
nmeasured. The foam ng test was carried out twice and the anti- foam ng
effect was evaluated by the nmean value. The results are shown in Table 7
bel ow. -22- [ERR 23 EXAMPLE 41 After dispersing 5 g of a sucrose

palm tic ac'gthtggreégi%g7otetor%deste%1 lZJH&Pe tggétmengybl%hl §%s¢|

minutes at -125°C, the test tube was allowed to stand for

“.

one day at 55°C.. . The tube was .upset up - and down 50
times and then after allowing'to stand the test time for
10 seconds, the  amount of foams formed Qas‘ measured.
The foahiﬁgﬂfest_was'ca:ried out twice aﬁd'thé anti-
'foaming effect was evaluated by the mean value,:.

‘The results are shown in Table 7 below.. ' A

o



Shokuhi n K. K., average substitution degree 1.2) in 155 g of water, 20 g of
a sucrose stearic acid ester (S-170, trade nane, nmade by Mtsubishi Kasei
Food Co. Ltd., average substitution degree 5.3) .and 20 g of a sucrose

| auri c: acr d ester (L-190, trade nane, mad§ by M tsubi shi Kasei Food Co.,
Ltd., &verage substrtut-r on degree 5.5) we é added to the di spersion. After
heating the m xturezt bout [err] with stirring by a spatula to forma
honbgeneous emnul si on: u-nt e emll shon was cosl ed (gp fpom genperature. 1, 000
g of mlk coffee ha\%rn olt he corrposrtron of 1.8%instant coffee, 0.8% a
skimm | k powder, O. 36% ole mlk powder, and 8% sugar was placed in
a 2 liter stain|ess steel beaker and the coffee m xture was heated to
[err]. 0.5 m gf the nmul si on prepared as descri bed above was added to
the coffee mxtuEe{’,\g rL,strrrrng foll owed by m xing, and the m xture was
honogeni zed: f or Sﬁngn t#H® by~ nmeans ot a Tk Homai xeke Bhe &il k coffee

m xture was flllédsE:n 250 ' &l umi Bum c&n tofethe™ wi t 5 1 iQui d nitrogen
and the can was teal ed.5 The can was subjected to a retort sterilizing
treatment at [erF] for 20 minutes, and then stored for one day at [err].

-24- By follow ng: g he | sane procedure -as above, a
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canned m |k coffee not containi ng an enul sion of the
anti-foam ng agent was prepared as a control. After vigorously shaking 10
times each of the can containing the enul sion-added sanple mi'xture and the
can of the control by hand, each can was opened and the spurted out anpunt
of the content was neasured. As the rzsalts, in the control sanple, ndwe
than 1 g of the content was spurted out, while no spurting out of the
content was observed in the sanple containing the emulsion. -25- CLAI Ms:
1. A beverage contained in a positively pressurized canister, said beverage
contai ning an anti-foam ng agent conprising, as an effective conponent, a
sucrose fatty acid ester conposition wherein the constituent fatty acids
are at |east one of a saturated fagxaMBrpEd4baving from 12 to 22 carbon:
atoms and an unsaturated fatty acid having from 12 to 22.carbon atons, - and
t he average substi tafitenn diegpeesisgf 60m 4f ca7susabdes palnsicst fatdgidci d
ester conposition being a mxture of a sucrose fatty acid ester having a
mel ti ng poesteaf (BtlB7@her tthda [epamé,amndadesulty osditsubysbii Kasekr
having a nmelting point of not |ower than 50 C. 2. A beverage as clained in
Claim1, mﬁgpgphlphg K., average substltutlon degree 1.2) in 155 g

of water, 20 g of a sucrqse stearic ac1d-es;er (s-170,
trade name, ﬁade by 'Mitsubishil Kasei '?ood :cbi; er.}
average substitutidn degree 5.3) and 20-g'of a sucrose
lauric acid ester (L-190, trade name, made by Mitsubishi "/
Kasei Food Co., Ltd., everage substitution degree 5.5)
were added to the dispersion. After heatlng the mlxture
to about 70°C with stlrrlng by a spatula to form a
homogeneous emulsion, the emulsion was cooled to.  room
temperature. | .' |

1,000 g of milk coffee having the eompesition of
1.8% instant coffee, 0.8% a skimmilk powder, 0.16% whole
milk éewder, and 8% sugar was placed in a 2 liter
stainless steei beaker and the coffee mixture Wasiheated L;
to 25°C. 0.5 ml of the emulsion prepared es described
-above was added to the coffee mixture {with stirring
followed by mixing, aﬁd the mixture was hemogenized for
5 minutes by means of a TK Homomixer. The milk_coffee
mixture was filled in a 250 ml aluminum Cah together
with liquid nitrogen and the can was sealed. The can
was subjected to a retort sterilizing-treatment:at 125°C

for 20 minutes, and then stored for one day at 55°C.

<
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wei ght ratio of the sucrose fatty acid ester having a nelting point of not
hi gher than [err] t0 the sucrose fatty acid ester having a nelting point of
not lower than [err] is from1l:5 to 5:1. 3. A beverage contained in a
posistyvel y pressurized canister, said beverage containing, as an effective
conponent, an anti-foam ng agent conprls?ﬁg'(l) a sucrose fatty acid ester
wherein the constituent fatty acid is a saturated fatty acid having from 12
to 22 carbon atons and the average substitution degree is from4 to 7, and
(2) at least one of a sucrose fatty acid ester wherein the constituent
fatty acid is a saturated fatty acid having fromé6 to 10 carbon atons or an

“ unsaturated fatty am<j égiﬂ% fronl%ébto 22 carbon g the HLB
val ue thereof is notB¥or W9 Lhgr 53, PIASP ed @?tera ©¥€g| y&er ol

eiai ved | n GATIRG, WAkl GTILIHE nett i VoA R The compGTE () PE not
| ower han %gm% AN L DR o 801 i 07 e 0P egtcga%rai not hi gher

than [err]. verage ¢ |ne ery préssurized cani ster,

agent compr ?’;’?ngc?%@f’@éﬁ%;voﬁf Ay SehgRibtc FONRIIRE pdentud R "

fatty acid iga@Ncontaining the emulsion-added sample mixture and the

_ Ean of the control by hand, each can was opened and the
spurtéd out amount of the content was measured. As the
reéults, in the control sample, more than 1 g of the
content was spurted out, while no spurting out of the

content was observed in the sample containing the.

emulsion,

R



- 26 --unsaturated fatty acid having from to 22 carbon_at ons
(

n

average substitution degree is from4 to. 7 and Mlm;mw mlmﬂ
aturat ed..
£

sucrose fatty acid ester wherein the constituent
fatty acid having from 12 to 18 carbon atons and the HLB val ue thereof i¢ /-
not nore than 7, a sorbitan fatty acid este?S a gl ycerol fatty acid ester:
and a pol ygl yCQf]g{Iﬁguty acid ester. 6. A beverage as clainmed in Caimb,
wherein the nmettrmg—poi nt_of the conpaonent is not higher than [err] and
the nelting point offth® PEVSEAERT LN thloé\epotsﬁéﬁ"ﬁéﬁ’r [pressyxrized

beverage as cl aiamwibtidgr Anyapiebedierggel adntaitimy Nahhanegrifeamiay tdwent
anti-foam ng agent is from 0 001$gecﬁl%b

ht . based on the ht o
the drink. 8. APRHIE 2L %A Ry F‘BSgSPFig %I%ﬁ‘?ﬁoﬁe“r%fﬂgfcj'
hydrophi l'i c emﬁs;:ehylcrrgnmntlms whesein thd thessituehtadiatgyagentds are
the formof an r v : 5l i
wherein the hycirophesdl 1C e%u}e%t? sa%ugég%ﬁ Eéeggsﬁ%%gs%m?y%%? es er
whi ch the constdaxian Ftens %qldansuaseatlﬁaseédfﬁat:Vyaeéﬂdhﬁwmg ﬁnqmnmz

to 22 carbon atQsAndHordhtseA!l Wi thd ahvidtadd GubBditGtfiim xtée21?s
carbon atons, ?d t he average syhstitution % tgree s, from1l to 1.

beverage as cl tn 8 al m §33F SFUGHRFRI R¥ \&5ight € FE8¥ o c(ﬂmlatcf?e"tlon
anti-foam ng ag&mmgcmihﬁxMwianﬁilacsucrose fatty acid ester having a

melting point of not higher than 30°C and a sucrose fatty
acid ester having a melting point of not lower than 50°C.

2. A beverage as claimed in Cla:l.m 1, wherein the
weight ratio of the sucrose fatty acid ester hav1ng a
melting p01nt of not higher than 30°C to the sucrose fatty
acid ester having a melting point of not lower than 50 °c is
from 1:5 to 5:1. ' _

3. A beverage contained in a pésitively pressurized
canister, said beverage'_containing, as an effective
component, an anti-foaming agent comprising (1) a sucrose
fatty acid ester wherein the constituent fatty.acid ie a
saturated fatty acid having from 12 to 22 carbon atoms and
the average substitution degree is from 4 to 7, and (2) at
least one of a sucrose fatty acid ester wherein the
constituent fatty acid is a saturated fatty acid having
from 6 to 10 carbon atoms or an unsaturated fatty acid
having from 12 to 22 carbon atoms, and the HLB wvalue
thereof is not more than 7, a sorbitan fatty acid ester, a
glycerol fatty acid ester and a polyglycerol fatty acid
ester. -

4. A beverage as claimed in Claim 3, wherein the
melting point of the component.(l) is not lower than 50°C
and the melting point of the component (2) is not higher
than 30°C.

5. A beverage contained in a positively pressurized
canlster, said beverage contalnlng, as an effective
component, an anti-foaming agent comprising (3) a sucrose
fatty ac1d ester wherein the constituent fatty acid is an



emul sifying agent is from1/50 to 50/1. 11. A beverage és" | ' y
precedi ng claimand which is pressurized with nitrogen g 5’ ,mzmﬁ !gﬁugq%&
oh. Exanpl 1

substantially as hereinbefore described with reference to any

to 4L
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unsaturated fatty acid having from 12 to 22 carbon atoms
and the average substitution degree is from 4 to 7, and (4)
at least one of a sucrose fatty acid ester wherein the
constituent fatty acid is a saturated fatty acid having
from 12 to 18 carbon atoms and the HLB value thereof is not
more than 7, a sorbitan fatty acid ester, a glycerol fatty
acid ester and a polyglycerol fatty acid ester.

6. A beverage as claimed in Claim 5, wherein the

melting point of the component (3) is not higher than 30°C

and the melting point of the component (4) is not lower
than 50°C. _ '

7. A beverage as claimed in any preceding claim,
wherein the content of the anti-foaming agent is from 0.001
to 0.1% by weight based on the weight of the drink.

8. A beverage as claimed in any preceding claim,
wherein a hydrophilic emulsifying agent is present and the
anti-foaming agent is in the form of an emulsion in water.

9. A beverage as claimed in Claim 8, wherein the
hydrophilic emulsifying agent is a sucrose fatty acid ester
in which the constituent fatty acid is a saturated fatty
acid having from 12 to 22 carbon atoms and/or an
unsaturated fatty acid having from 12 to 22 carbon atoms,
and the average substitution degree is from 1 to 1.6.

10. A beverage as claimed in Claim 8 or 9, wherein the
weight ratio of the anti-foaming agent to the hydrophilic
emulsifying agent is from 1/50 to 50/1.

11. A beverage as claimed in any preceding claim and
which is pressurized with nitrogen gas.

12. A.béverage substantially as hereinbefore described
with reference to any of Examples 1 to 41.




