M LK- CONSTI TUENT- CONTAI NI NG BEVERAGE BACKGROUND OF THE INVENTﬂ@N&&gjfieLd
of the Invention The present invention concerns coffee, tea, cocpeg and
"ot her beverages containing mlk constituents, and particularly concerns
stabilized m | k-constituent-containing beverages in which the germ nation
of spores of and proliferation heat-resistant spore-form ng bacteria are
I nhi bited and in which problens such as Coagul ation, oiling off,
feathering, precipitation, peGKcH Com ] nstituents

contai ned are suppressed. T o]
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used, and taste, etc. The mlk constituents used vary widely in type and
amount , aeah {aigiinde midlw pph&titwants,camd photiécwl akl pooiwernskstahil kzed
powder, or, instant cream ng powder (ICP)., When stored over | ong periods of
time, bevbiligeeustdiuentacoriaiping bevanages iy ¥highydhe@ernination nd; spores of
aptitude rketabi it due to_such _probl.ens. as,separ.ation,. oi.ling off,
foat her | ftpd BraCiEiekion heancraste oty sBhee  GFRIRE oRFFR Bonty iBibi6Y fpdso,
al though i1 n£eRShrbyE8hsCaULh BsNEoREUTRIATH, A0d 145HAId 21 SIALd dH &PEh LY.
retorting, there are cases where the spores of heat-resistant spore-fofning
bacteri a grycdipieavbeiey rdek edngl tdt@nsodf tisdiai 1kr CalidMEituenks EAPiREnedcsse
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suppressed.

The present invention applies to milk-constituent-containing beverages
which are preserved and distributed in metal cans, such as aluminum cans,
steel cans, etc., bottles, such as glass, -ceramic, etc., and various other
containers made of paper, synthetic resin, etc.

2. Description of the prior arts

Many beverages such as coffee, tea, cocoa, etc. contain milk
constituents to improve flavor generally used, and taste, etc. The milk
constituents used vary widely in type and amount, and include raw milk,
raw cream, whole milk powder, ékim milk powder, or instant crgaming powder
(1cp).

When stored over long pefiods of time, beverages containing milk
constituents undergo loss of potable aptitude ( marketability) due to such
problems as separation, oiling off, feathering, precipitation, neck ring,
etc. of the milk constituents. Also, although milk-constituent-containing
beverages are usually stdrilized by“retorting. there are cases where the
spores of heat-resistant spore-forming bacteria survive under the
conditions of such treatment. In cases where milk-constituent-containing
beverages are sold or stored under low~temperature storage conditions in a
vending machine, etc., there is little passibility of germination of spores
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beverages are sold or stored under |owtenperature storage conditions in a
vendi ng nachine, etc., there is little possibility of germnation of spores
2 of and proliferation of the surviving heat-resistant spore-formnm ng
bacteria and quality problens do not occur. However, if such beverages are
placed in a heated condition, for exanpfe at 55 [err]C, the surviving
spores of heat-resistant spore-form ng bacteria can germ nate and
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bacteria are i nadequate and unsati sfactory.
combined use of sucrose esters of fatty acids and citric acid esters of
mono-and diglycerides of fatty acids (laid-~open Japanese patent publication
No. Hei5-15349), etc. have been proposed as methods of preventing
deterioration and putrefaction of the beverage contents through prevention
of germination of spores of and proliferation heat-resistant spore-forming
bacteria and preventing undesirable effects due to physicochemical changes
at the same time. However, with the former of the above methods, not only
does the lauric acid, which is a lower fatty acid, damage the flavor
significantly but the antibacterial effects are also inadequate. With the
latter method, since sucrose esters of fatty acids is used, the effects of
preventing the germination of spores of and proliferation of heat-resistant
spore-forming bacteria are inadequate and unsatisfactory.

The present inventors have previously proposed the milk-constituent-

containing beverage disclosed in Japanese patent application No. Heif7-
144075 (laid-open Japanese patent application No. Hei8-228676). This prior
art discloses a milk-constituent-containing beverage that uses diglycerol
monoesters of fatty acids as emulsifier and is characterized in that

T0wt.% or more of the fatty acid composition of the diglycerol monoesters

of fatty acids is taken up by the total amount of myristic acid and/or



The present inventors have previously proposed the mlk-constituent-
cont ai ni ng beverage di sclosed in Japanese patent application No. Hei7-
144075 (| ai d-open Japanese patent application No. Hei 8-228676). This prior
art discloses a mlk-constituent-containing beverage that uses diglycerol
nonoesters of fatty acids as emulsifier 8d is characterized in that 70wt . %
or nore of the fatty acid conposition of the diglycerol nonoesters of fatty
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beverage is stored at a high tenperature over |ong periods. SUWARY OF THE
| NVENTI Orévientwhenethe Hevaragédsasiored minailuighdtqmperatuze tayer t hongppasd eds.

i nventors proposed that nono-and diglycerides of fatty acids, lecithin, or
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beverage for which the germ nation of spores of and proliferation

heat - r esimakenthe surprisingi digcovetyethat,alby selecting and making combined use of
specific emulsifiers among known emulsifiers, not only can heat-resistant
spore-forming bacteria growth inhibition effects be provided but the
coagulation, oiling off, feathering, precipitation, and neck ring of the
milk constituents can also be suppressed.

As is clear from the above, the object of the present invention is to
provide a milk-constituent-containing beverage for which the germination of
spores of and proliferation heat-resistant spore-forming bacteria are
suppressed and for which physicochemical changes of the beverage contents
are prevented over long periods, even though the beverage may be a
milk-constituent-beverage for which the death rate of the spores of
heat-resistant spore-forming bacteria surviving in the beverage is improved
withouf raising the sterilization temperature conditions or a
milk-constituent-containing beverage which is stored over long periods
under high-temperature conditions.

In the invention, "feathering” means that feather-like_coagulation
arises when cream is added to coffee.

Furthermore, "oiling off" means that oil drops are joined together to

become lafge, whereby oil is separated from the base material.

Still furthermore, "neck ring" means that white rings are formed, the



suppressed and for which physicocheni cal changes of the beverage contents
are prevented over |ong periods, even though the beverage may be a

m | k- consti tuent - beverage for which the death rate of the.spores of

heat -resi stant spore-formng bacteria surviving in the beverage is inproved
wi thout raising the sterilization tenperature conditions or a

m | k- constituent-containi ng beverage vhich is stored over | ong peri ods
under high-tenperature conditions. In the invention, "feathering" neans

t hat featnadn- d:odsdntlmagmloétwlﬁmhaaﬁesést wahéproteinn i s added to cof f ee.
Furthernore, "oiling_off" neans that oil dro€s are§&0|ned t ogether to
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be descrifigdi e ghyger ol nonoesters of fatty aC|ds used in the present
i nvention canthe obt al ned by preparing an ester nixture through
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and met hy¢aredecobtoinddabyyprepatingr awtdsterenicture ehteugh iesder dficdtion of

gl ycerol by fatty acid halides, etc. and then perform ng separation and

purificatdiglyogrel menpesiters of fatty acids and fatty acids, transesterification
of diglycerol monoesters of fatty acids and fatty acids and methyl esters of
fatty acids or other esters, esterification of glycerol by fatty acid
halides, etc. and then performing separation and purification by a method
such as distillation fractionation, adsorption chromatography separation,
liquid-liquid extraction separation, etc. Diglycerol monoesters of fatty
acids suitable for the pfesent purpose can usually be obtained efficiently
and economically by the molecular distillation method. However, the present
invention is not limited to these methods.

The constituent fatty acids of the diglycerol monoesters of fatty acids
to be used in the milk-constituent-containing beverage by the present
invention are mainly comprised of myristic acid and/or palmitic acid, the
total amount of which comprises 70wt.% or more and preferably 90wt.% or
more of the constituent fatty acids. It is unfavorable for the total amount
to be less than 70wt.% since the effect of suppressing the germination of
spores of and proliferation heat-resistant spore-forming bacteria will be
inadequate in this case.

The monoester content of the estér mixture in the diglycerol monoesters
of fatty acids used in the present invention is 70wt.¥ or more and
preferably 80wt.% or more. It is unfavorable for the monoester content to

be less than 7T0wt.% since the effect. of suppressing the germination of



such as distillation fractionation, adsorption chromatography separation,
liquid-1iquid extraction separation, etc. Diglycerol nonoesters of fatty
acids suitable for the present purpose can usually be obtained efficiently
and econom cally by the nolecular distillation nethod. However, the present
invention is not limted to these netpods. The constituent fatty acids of
the diglycerol nonoesters of fatty acrds to be used in the
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fatty aci 15R¢ eqp? § IhuHEEVERSED e for the total ampunt to be less than 70w . %
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beverage.part of milk-constituent-containing beverage. If the added amount is less
than 0.0lwt.%, the effect of suppressing the germination of spores of and
proliferation heat-resistant spore-forming bacteria will be inadequate, and
if the added amount is greater than 1.0wt.%, there will be an undesirable
effect on the flavor.

The abovementioned component (B) used in the present invention shall be
described next.

The citric acid esters of mono-and diglycerides of fatty acids,
succinic acid esters of mono-and diglycerides of fatty acids, or
diacetytartaric acid esters of mono-and diglycerides of fatty acids used in
the present invention is a mixed ester of (a) glycerol, (b) fatty acids,
and (c¢) citric acid, succinic acid, or diacetyl tartaric acid, and the
fatty acid constituents of the ester are saturated and/or unsaturated fatty
acids with 12 to 22 carbons.

The polyglycerin monoesters of fatty acids used in the present invention
is an ester of polyglycerol and fatty acids, and is preferably an ester of
polyglycerol with an average degree of polymerization of 3 or more and
saturated and/or unsaturated fatty acids with 12 to 22 carbons. The
polyglycerin monoestera of fatty acids has an HLB of 3 to 16.

The sucrose esters of fatty acids to be used in the present invention



The added anmount of the diglycerol nonoesters of fatty acids used in the
present inventionis 0.01 to 1.0wmt.%or preferably 0.01 to 0.5w.%to 1
part of m | k-constituent-containing beverage. If the added anount is |ess
than OO w.% the effect of suppressing the germ nation of spores of and
proliferation heat-resistant spore-forghgg bacteria will be inadequate, and
I f the added anount is greater than 1. .% there will be an undesirable
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of fattytacl@ls used in the present invention is an ester of polyglycero
and fatty acids, and is preferably an ester of polyglycerol with an average
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of fatty acids, diacetyltartaric acid esters of mono-and diglycerides of
fatty acids, polyglycerin monoester of fatty acids with an HLB of 3 to 186,
and sucrose fatty acid esters with an HLB of 3 to 16. The total amount of
cbmponent (B) added to the.milk—constituent-containing beverage is 0.002 to
0.3wt.% and preferably 0.01 to 0.15wt.%. With an added amount of less than
0.002wt.%, the purported effects of preventing coagulation, oiling off,
feathering, precipitation, etc. of milk constituents cannot be exhibited
satisfactorily. An added amount of more than 0.3wt.% not only brings about
an undesirable effect_on the flavor and taste but is also uneconomical
since the purported effects will not be improved.

By containing (A) diglycerol monoesters of fatty acids and (B) at least
one emulsifier selected from a group comprised of citric acid esters of
mono-and diglycerides of fatty acids, succinic acid esters of mono-and
diglycerides of fatty acids, diacetyltartaric acid esters of fatty acids,
polyglycerin monoesters of fatty acids with an HLB of 3 to 16, and sucrose
esters of fatty acids with an HLB of 3 to 16, the milk-constituent-
containing beverage of the present invention becomes a beverage with good
storage p;operties in which the germinafion of spores of and proliferation
heat-resistant spore-forming bacteria are suppressed, flat sour

deterioration is prevented, coagulation, oiling off, feathering,



fatty acids thereof can be saturated and/or unsaturated fatty acids with 12
to 22 carbons, it is especially preferable for the fatty acids to be
saturated fatty acids. The sucrose esters of fatty acids have an HLB of 3
to 16. As conponent (B) of the present invention, one or nore esters is

sel ected from anong a group conprised ofy citric acid esters of nono-and
diglycerides of fatty acids, succinic acid esters of nono-and diglycerides
of fatty feaitberingi, apeeyigidatdon,c edci dofsther mili consoi tushtdi gilk eritdescuxf,
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Examples 1-6 and Comparison Examples 1-12 '
4kg of coffee bean extract, 0.8kg of granulated sugar, 4kg of raw milk
were mixed to make a coffee-milk beverage. A total of 15g of the
emulsifiers shown in Table 1 where then added (milk fat content: 1.5%) to
thi; coffee-milk beverage. After preliminary emulsification, the drink was
homogenized at 150kg/cm? with a piston homogenizer. Forty 250ml of the
coffee-milk beverage were then dispensed into each 40 test vessels. And 1ml
of a spore suspension (B. stearothermophilus, concentration: 1x 10%
spores/ml) was added to each test vessels. The test vessels were then heat
sterilized for 1 minute at 121 °C and stored for 30 days at 55 °C. The
number of aliquots among the forty test vessels which had undergone
deterioration or decomposition was then counted. The results are shown in
Tables 1 and 2.
At the same time, oiling off, feathering, precipitation, and neck ring
were observed for the coffee-milk beverage test vessels which had not
undergone deterioration due to the heat-resistant spore-forming bacteria.

These results are also shown in Tables 1 and 2.



feathering, precipitation, etc. of the mlk constituents will not occur,
and the flavor and taste will not be damaged even when the beverage is
stored under high tenperature over long periods of tinme. As long as the

m | k- consti tuent-contai ni ng beverage of the present invention contains the
emul sifier (A) and the enulsifier (B) usgd in the present invention,

emul sifiers besides those used in the invention may be used within quantiry

ranges whi ch - f ha i nvention. EXAMPLES The
nilk-constitu%%#b%%%?as%ﬁﬁgﬁ3%5§¥§ééﬁg%ﬁyﬁil%g@sent i nvention shall now be
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Conpari son Exanples 1-12 4kg of coffee bean extract, 0.8kg of gr anul at ed
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content: tio GPdket 0 ¢dffeecoillealninkk betotadgef Wig ef phelemulsafyers shown in
emul sification, the drink was honogeni zed at 150k /cg&:rr] W th a piston
honogeni ZEabler@r whepgothemaddrd €mffledati crobewky %gé te this) coiffgenmibk
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test vessgls. Thg test vessels were then he tepihi zed. faor -1 md.nut e,
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t hen count ed. e results are shown in Tables 1 and 2.
thermoaceticum, concentration: 1X 10* spores/ml) was added to each
test vessels. The test vessels were then heat sterilized for 20 minutes at
121 °C and stored for 30 days at 55 °C. The number of test vessels among
the forty test vessels which had undergone deterioration or decomposition
was then counted. The results are shown in Tables 3 and 4.
At the same time, oiling off, feathering, precipitation, and neck ring
were observed for the coffee-milk beverage test vessels which had not

undergone deterioration due to the heat-resistant spore-forming bacteria.

These results are also shown in Tables 3 and 4.



At the sane tinme, oiling off, feathering, precipitation, and neck ring were
observed for the coffee-m |k beverage test vessels which had not undergone
deterioration due to the heat-resistant spore-form ng bacteria. These
results are also shown in Tables 1 and 2. 8 Exanples 7-9 and Conpari son
Exanpl es 13-20 7.6kg of coffee bean extract, 600g of granul ated sugar,
960m of raw m'lk, 830g of whole m |k powder, and 10g of sodi um bi carbonate
were m xed to make a coffee-m |k drirr?li*.<1 total of 10g of the enulsifiers
shown in Table 2 where then added (nf#¥® &t content: 2.5% to this
coffee-m |k drink, After prelimnary enulsification, fthe drink was
honogeni zled at 3150kg/cnferr] with a piston honbgeni zer. Forty 250m ¢f the
cof f ee- m|l kk beVayaae ovedlsigRrdi spensed and | m  ofyadufIeneitengpensi ¢n (C.
t her nbacgti cum {concentration: 1x 10[err] spores/m ) was added to each test
vessel s. [TheNbegt(Seeslelte ks eFigereseal| sterilized(SeerNsd@ M nutes at |121
[err]C and stor¢d for 30 days at 55 [err] C. The nunber of test vessel s
anong the forty |ttdet( Vesge hehicom tead suprdrergore—deterioration
deconposifti on was, t hen counted. The resujts|are shown_injTabl es} 3 andj{4. At
the same ftinme, ¢i ﬁé'off, f eat hering, pf@eclpiBatijon,Cand n&k ring were
observed ffor the coffee-m| k beverage tept yessel s which|had not undengone
deterior;tlon dge to thg heat-rgsistant Epoje-torni ng ba¢teria.| These
r

results are pal sq ghevgs)i|miialhes| 3 end 49| © | @ |0® | ©
2 A1(0.05) | B1(0.07) | B2(0.03) | O © © © ©
3 A2(0.05) | B3(0.1) - 0| O © 0©) ©
& |A20.05) |Ba.) | - 0|0 |0® |0O® |O0®
5 0
6 0

A3(0.05) | B5(0.1) | - ©| ol e | e
A(0.05) |BL(0.1) | - © | ©| © | ©

Note 1: Evaluation items
A = number of test vessels among the 40 fesf vessels that underwent
deterioration, B = feathering, C = oiling off, D = precipitation, and E =
neck ring, the following evaluation standards were used. When two symbols
are indicated, this means that the condition is intermediate those
corresponding to the two symbols. ©@ = Unobserved, (O = Observed slightly,
[0 = Observed clearl& but in small quantities, A = Observed in large
quantities and X = Impossible to evaluate.

Note 2: Types of emulsifier
Al Diglycerol monoesters of fatty acids

Constituent fatty acids: palmitic acid 99wt.%

Monoester content: 85wt.%
A2 Diglycerol monoesters of fatty acids

Constituent fatty acids: myristic acid 99wt.%



9 Table 1 Types of emulsifier Eval uation itens

Ex. No. (See Note 2), Figures in (See Note 1) the( ) are
the contents (WM. %. A B C D

E 1 Al (0.05) B1(0.1) - 0 [err] 2 Al (0.05) B1(0.07)
B2(0.03) O [err] 3 A2(0.05) B3(0.1) - 0O [err] 4
A2(0.05) B4(0.1) 0 [err}05 A3(0.05) B5(0.1) -

0 [err] ) - O [err] Note 1. Evaluation
items A = nSM noesgé( lQ';:‘é)ﬂvessePs"larmng the 40 test vessels that underwent

deteri or {3 opig ?cerJleﬁéﬁb%Etéi% of fat®y lakigs of f, D = precipitation, and E =
neck ring, the follow ng eval uati on standards were used. Wen two synbol s

are indi cat efonsthtsentefattytdvddsi haycivtde tacdd 99wti %t er nedi ate t hose
corresponding to the two synbols. [err] = Unobserved, [err] = Observed
slightly, Rmr]oestemge’temd 8owt | y but in small quantities, [err] =
bser ved |n | arge quantities and OSSIb|e to evaluate Note 2: Types
of emul si¥4 ePighycerd)) %’lﬂeﬂerﬁoﬁ%éﬁé‘f gc Sfatty acids Constituent fatty

Tonosst ers. ofORIRFYRDSCIRIEY BGR! 1 BBTHLIASAIRETASE nyri sti c aci d 9owE . %
myristic acid 45wt.%
Monoester content: 80wt.%
Bl Diacetyltartaric acid esters of mono-and diglycerides of fatty acids
(Used POEM W-10 made by Riken Vitamin Co.)
Constituent fatty acids: stearic acid 70wt.%, palmitic acid 30wt. %
B2 Polyglycerin monoesters of fatty acids
(Used POEM J-0381 made by Riken Vitamin Co.)
Constituent fatty acids: oleic acid 80wt.%
HLB:12
B3 Succinic acid esters of mono-and diglycerides of fatty acids
(Used POEM B-10 made by Riken Vitamin Co.)
Constituent fatty acids: stearic acid 70wt.%, palmitic acid 30wt.%
B4 Citric acid esters of mono-and diglycerides of fatty acids
(Used POEM K-30 made by Riken Vitamin Co.)
Constituent fatty acids: stearic acid 70wt.%, palmitic acid 30wt.%
B5 Sucrose esters of fatty acids
(Used RYOTO S-1570 made by Mitsubishi Chemical Corp.)
Constituent fatty acids: stearic acid T0wt.%
HLB: 15



Monoester content: 80wt. % A3 Di gl ycerol nonoesters of fatty acids
Constituent fatty acids: nyristic acid 99wt . % Monoester content: 85wt . % A4
Di gl ycerol nonoesters of fatty acids Constituent fatty acids: palmtic acid
55wt . % myristic acid 45wt . % Monoester content: 80wt .% Bl Di acetyltartaric
acid esters of nono-and diglycerides of fatty acids (Used PCEM W 10 nade by
Ri ken Vitamn Co.) Constituent fatty acllls: stearic acid 70m. % palmtic
acid 30w . % B2 Pol ygl ycerin m)noestersr giﬁfatty acids (Used PCEM J- 0381
made by Riken Vitamin Co.) Constituent!d tzy acids: oleic acid 80wm.%

HLB: 12 B3 Succinic acid esters of nono-and diglycerides of fatty acids

(Used POEW B- 10 made by Riken Vitamn Co.) Constituent fatty acids: stparic
i ol yeor 1 SEBF (1105 BEIPRAE Poev k(50 mach by L OF ae Co. )
Consti tuertrikght y (864 Note I) EFilghiredCifl 70w . % ppl m t(sge Naitel FOWt . % BS
Sucrose edqters of fatty acids (Used RYOTO S- 1579 nade by M tsubi shi
Chemi cal (dBxpN). Cohsf Dt awntthé xohvendsi (iet. ¥t ear i —ag-e—Fow—04
A B C D E
1 A1(0. 05) B'11(0. 1) - 0 (A0 OO0 O
2 A1(0.05) |B'12(0.1) - 0 O|joce| O] O
3 A1(0. 05) B'13(0. 1) 0 a; oy Od| O
4 A'11(0.05) {B1(0.1) - 14| © ©/00| ©
5 [A'12(0.05) B'13(0.03) B'14(0.07) 211 A0 OO0 A
6 A'13(0.05) | B"11(0. 1) - A}y O OjaO
7 A'14(0.05) | B*'15(0.1) - 18] AjaAQdjad)] A
8 A'15(0.05) | B1(0.1) - 40 X X X X
9 - |B1(0.D B'16(0. 05) 31100 | 0O .© @)
10 - B1(0.1) [B7 (0.05) 40| X| X|X X
1 - BL(O.1) |B8 (0.05)|37| ©| ©|0 | ©
12 - B1(0.1) B9 (0.05) 0] X XX X

Note 3: Evaluation items, see Note 1 of Table 1.
Note 4: Types of emulsifier

A'11 Diglycerol monoesters of faty acids
Constituent fatty acids: lauric acid 99wt. %
Monoester content: 90wt.% |

A'12 Diglycerol monoesters of faty acids
Constituent fatty acids: oleic acid 99wt.%

Monoester content: 90wt.%



HLB: 15 Tabl e 2 Conpa- Types of enulsifier

Eval uation itens rison (See Note 4), Figures in

(See Note 3) Ex.No. the( ) are the contents (ww.%. A B C D E1
Al (0. 05) B'11(0.1) 0 [err] 2 Al (0. 05)
B'12(0.1) 0 [gLr] 3 Al1( 0. 05) B' 13(0. 1)

0 [err] A 11(0.05) Bl (0. _ 14 [err] 5
A 12(0. 05)144B 0.%) 21 [err] 6 A 13(0.05)

B 11(0. 1)I2 13 Dji%ﬁyc:eq;éi moRodstels 03 f té’ aﬁudf A 14(0.05) B 15(0. 1)

- 18 Co)nzsi?fu%]xt Gatty atids( Baﬂﬁhc '%3:1& Q'r5w11.)% - 40
X B' 16(0. 05)

31 [err] 10 - - Bl(QtéHklc acid 45&t %() 05) 40 X

X X X 11 B1(0.1) B8 (0. 05) 37

[err] 12 Monoester contenBl@Owﬂ)é B9 (0. 05) 40 X X
X X Note 3: Evaluation itens, see Note 1 of Table 1. Note 4: Types
of emul sikfildr Diglycernl gropgesters rafndats aeidsof faty acids Constituent fatty
acids: lauric acid, 99wt . @6anoe3ter cont ent ; %/‘A 12 Diglycerol
nmonoest ers of %ﬂlfg@pg atty acl myristic acid 9 wt

Monoester content: 40wt.%
A'15 Diglycerol monoesters of faty acids
Constituent fatty acids: palmitic acid 45wt.%
stearic acid 55wt. %
Monoester content: 35wt.%
B6 Citric acid esters of mono-and diglycerides of fatty acids
.Constituent fatty acids: stearic acid 70wt.%, palmitic acid 30wt.%
B'11 Lecithin (Used DX lecithin made by Nisshin Seiu Co.)
B'12 Sorbitan esters of fatty acids
(Used POEM S300B made by Riken Vitamin Co., Ltd.)
Constituent fatty acids: stearic acid 70wt.%, palmitic acid 30wt.%
B'13 Mono-and diglycerides of fatty acids
(Used EMULSEE-MS made by Riken Vitamin Co., Ltd.)
Constituent fatty acids: stearic acid 70wt.%, palmitic acid 30wt.%
B'14 Polyglycerin monoesters of fatty acids
(Used POEM J-0080 made by Riken Vitamin Co., Ltd.)
Constituent fatty acids: stearic acid 70wt.%, palmitic acid 30wt.%
B'15 Polyglycerol esters of polycondensed ricinoleic acid
(Used POEM -PR-300 made by Riken Vitamin Co., Ltd.)
HLB: 0.3
B'16 Poliélycerin monoesters of fatty acids

(Used POEM J-0021 made by Riken Vitamin Co., Ltd.)



Constituent fatty acids: oleic acid 99wt . % Monoester content: 90wt . % 12
A" 13 Diglycerol nonoesters of faty acids Constituent fatty acids: palmtic
acid 55w . % stearic acid 45wt . % Monoester content: 80wt.% A 14 Di gl ycero
nmonoesters of faty acids Constituent fatty acids: nyristic acid 99w . %
Monoester content: 40wm.% A 15 Eiglycerolagnnoesters of faty acids
Constituent fatty acids: palmtic acid 45w’ % stearic acid 55wt . % Monoest er
content: 35W .@#LRB6; | fialih ch S gmnogand diglycerides of fatty
aci ds Consti tu(?eﬂﬁl?@}t;te??fggzt%sa?%sétiegﬁlgeaac@g 70wt %% pal mtic acid 30wt. %

B' 11 Lecithin fugsetb DX |l ecithin made by Nisshin Seiu Co.) B 12 Sorbitan
esters of fatty acids (Used POEM S300B nmade by Ri ken Vitamn Co., Ltd.)
Constit uelit Palyg)yeeriidsmonsesterscofadatty70a¢id® palnmtic acid 30w. % B 13
Mono- and di gl ycerides of fatty acids (Used EMJLLSEE-MS made by Riken Vitanmin
Co., Ltd.) Cdbsad PORIhY-004!t Eﬁfécb!dskzlk@n datamingCo.d FBlY. % palnitic acid
30wt . % B' 14 Pol ygl yceri.n nonoesters of, fatty &figs

Constituent fatty acids: myristic acid 9
HLB: 15
B8 Sucrose esters of.fatty acids
(Used RYOTO P-1670 made by Mitsubishi Chemical Corp.)
Constituent fatty acids: palmitic acid 80wt.%
HLB 16 |

Table 3

1 Types of emulsifier Evaluation items

Ex.No. | (See Note 6), Figures in (See Note 5)

the( ) are the contents (wt.%).

7 A2(0.005) | B1(0.05) - 0 1O ©|00| ©
8 A2(0.005) | B1(0.035) | B2(0.015) 0 ©| 6] @] ©
9 A1(0.05) | B4(0.05) 0 © ©({00| ©

Note 5: Evaluation items, see Note 1 of Table 1.

Note 6: Types of emulsifier, see Note 2 of Table 1.



(Used POEM J-0080 made by Ri ken Vitamn Co., Ltd.) Constituent fatty acids:
stearic acid 70wt .% palnitic acid 30w.% B 15 Pol ygl ycerol esters of

pol ycondensed ricinoleic acid (Used PCEM PR-300 made by Ri.ken Vitam n Co.,
Ltd.) HLB: 0.3 B 16 Pol ygl ycerin nonoesters of fatty acids (Used POEM
J-0021 nmade by Riken Vitamn Co., ,Ltd.) 13 Constituent fatty acids:
lauric acid 99wt . % HLB: 15 B7 PoI cheri n nonoesters of fatty acids (Used
PCEM J- 0041 made by Riken Vitany 4» Ltd.) Constituent fatty acids:
nyristic acid 99wt. % HLB: 15 B8 ucrose esters of fatty acids (Used RYOTO
P- 1670 mage—by-Mtsubishi Chem cal Corp.)-Constituent-fatty acids—~palnmtic
acid 80w} % HLB|16 Table 3 Types of emulsifier |

Eval uat i opConpary Typedlmf em(lSétieote 6). Figuregq in Evaluatwn items (See
Note 5) the( ) gre the contents (w.%. A B | C E 7 A2( 0. (§05)
B1(0.05) | rison | (See Note 4), Figure§einr ] (See Note 3)
Ex.No. | the( ) are the-contents (wt.%).
A B C D E
13 A1(0.05) | B'21(0.05) - 0y O OO0 |AO
14 | A1(0.05) |B1(0.035) |B'22(0.015) | o|AOD{CDO| O A
15 A'16(0. 05) | B1(0. 05) - 16|00 ©|00 |00
16 A'17(0.05) | B'23(0. 05) - 91 Al . O A
17 |A'18(0.05) [ B'24(0.05) | - 5| Al Al X| A
18 - B1(0.05) | B7(0.05) | O] @| O] O
19 - B1(0.05) | BB9(0. 05) 5| ©@({0@| ©| ©
20 A1(0.05) | B'25(0.05) - 0] AjAO}l A}l A

Note 7: Evaluation items, see Note 1 of Table 1.
Note 8: Types of emulsifier
A'16 Diglycerol monoesters of fatty acids
Constituent fatty acids: lauric acid 99wt.%
Monoester content: 90wt.%
A'17 Diglycerol monoesters of fatty acids
Constituent fatty acids: palmitic acid 55wt.%
stearic acid 45wt. %
Monoester content: 70wt.%
A'18 Diglycerol monoesters of fatty acids
Consfituent fatty acids: myristic acid 99wt. %

Monoester content: 40wt.%



8 A2(0.005)  B1(0.035) . B2(0.015) 0 [err] 9 A1( 0. 05)

B4( 0. 05) 0 [err] Note 5: Evaluation itens, see Note 1
of Table 1. Note 6: Types of emulsifier, see Note 2 of Table 1. 14 Tabl e
4 Conpa- Types of enulsifier Eval uation itens
rison (See Note 4), Figures in (See Note 3) Ex. No.
the( ) are the contents (wt.%. A B3 C E 13 A1( 0. 05) :
B'21(0.0 ) B1( 0. 035)

5 5300 0%;1 ecithin, (Uged DX Li% P&%ﬁé@% b}@ill(sshggké& @3)) * ~
[err] 16p'2g A ﬁaﬁélaQé)dlgE&é%3§&Eé0§f fatty acids 9 ferr] 17

A 18(0.05) B 24(0 25 [err] 18 -

B1(0. 05) B7( QUQ&) EMULSEE-HROSﬁhde by ®ikén ¥VItamin Co., Ltd.) B1( 0. 05)

BB9( 0. 05) 5 [err] 20 Al1( 0. 05) B' 25( 0. 05)

0 [err] Not fomstifvedtufiaitynadidermleseacibt@wt. of Table 1. Note 8: Types

of enulsifier A 16 EXQ! cerol _mynoesters of_fatty acids %grstltuent fatty
acids: | digBc abpelthans dd.eeithia, Pk gade by Ridkeps Vidkamim €o. o gl ycer ol

monoest erg o9t 1 3hiresd® es%ers of fatty acids

(Used RYOTO ER-290 made by Mitsubishi Chemical Corp.)

Constituent fatty acids: erucic acid 90wt.%
B'25  Propylen glycol esters of fatty acids

(Used RIKEMUL PS-100 made by Riken Vitamin Co.)

Constituent fatty acids: stearic.acid T0wt. %, palmitic acid 30wt.%
B9 Sucrose esters of fatty acids

(Used RYOTO P-1670 made by Mitsubishi Chemical Corp.)

Constituent fatty acids: palmitic acid 80wt.%

HLB: 16 |

As the above, with the milk-constituent-containing beverage by the

present invention, since the germination of spores of and proliferation
heat-resistant spore-forming bacteria are suppressed, flat sour
deterioration is prevented, and problems such as coagulation, oiling off,
feathering, precipitation, neck ring, etc. of the milk constituents do not
occur, the problems mentioned above are solved even for cases where the

ocverage is stored under heated conditions in a vending machine, etc.



Constituent fatty acids: palmtic acid 55wt .% stearic acid 45w . % Monoest er
content: 70w .% A 18 Di.gl ycerol nonoesters of fatty acids Constituent fatty
acids: nmyristic acid 99wt . % Monoester content: 40wt . % 15 B 21

Lecithin (Used DX Lecithin made by Ni sshin Seiu Co.) B 22 Mono-and

di gl ycerides of fatty acids (Used EMJULSEE- HRO nade by ﬁmmum[

Ltd.) Constituent fatty acids: oleic acl® 75wt . % B 23 mm"m.ﬁm
Lecithin PK made by Riken Vitamn Co.) B 24 Sucrose é&stérs-off fatty

aci ds (UJBAT BCRAMED 26 nade by M tsubishi Chenical Corp.) Constituent

fatty acids: erucig.,acid 9Qw. % B' 25 | en gI col este of, fatt
nci 0o (Used REKER 1RSSO} bRt 16p0Rs iE PBYSA AReCEVS LeiaE: (D ek Hsesp!

d t dy, 3 % B9 f
fatty acitigo %%g%r% Bt bebB Pt ) S 1Y ond Samlai LigT BEPRSe T HRLE o
Co ' J Yol B
Che i | K EsubrbbdpAReitot A it %@dé:e%gépﬁ%fi dhE-ard i1 ber AR B¢ Yhidy
the ger my@atdson sakc $RPE O i e%mdrer@fI.i&rqaialnqndlglycendes of fatty acids,

diacetyltartaric acid esters of mono-and diglycerides of fatty acids,

polyglycerin monoesters of fatty acids with an HLB of 3 to 16, and sucrose
esters of fatty acids with an HLB of 3 to 16, said beverage being
characterized in that 70wt.% or more of the fatty acid composition of the
diglycerol monoesters of fatty acids is taken up by the total amount of
myristic acid and/or palmitic acid and in that the monoester content of the

diglycerol monoesters of fatty acids is 70wt.% or more.

2. A milk-constituent-containing beverage, which is provided with
growt h inhibition effects against heat-resistant spore-forming bacteria
and in which such problems as coagulation, oiling off, feathering,
precipitation, neck'ripg, etc. of the milk constituents are suppréssed,
said milk-constituent-containing beverage containing (A) diglycerol
monoesters of fatty acids and (B) at least one emulsifier selected from a
group comprised of citric acid esters of mono-and diglycerides of fatty
acids, succinic acid esters mono-and diglycerides of fatty acids,
diacetyltartaric acid esters of mono-and diglyceride of fatty acids,
polyglycerin monoesters of fatty acids with an HLB of 3 to 16, and sucrose
esters of fatty acids with an HLB of 3 to 16, said beverage being
characterized in that 70wt.% or moré of the fatty acid composition of the
diglycerol monoesters of fatty acids is taken up by the total amount of
myristic acid and/or palmitic acid and in that the monoester content of the

diglycerol monoesters of fatty acids is 70wt.% or more.



heat-resistant spore-form ng bacteria are suppressed—¥ftat-sour

deterioration is prevented, and probl ems such as coag oiling off,
feathering, precipitation, neck ring, etc. of the ml iﬂm L" ME”m not
occur, the problens nmentioned above are solved even f

ocverage is stored under heated conditi .?s in a vending ITB.ChI ne,

WHAT IS CLAIMED IS: 1. A mlk-constituent-containing beverage cont al n| ng
(A) diglycer8l krmﬁbksdomstlnfentmamtabmintsbami'aes)asatset eftthoire cdaim di bre,
selected froma group conprised of citric acid esters of nono-and

di gl ycer iWhesetn that eqdedcpmuuntsot dhai diglarerds meneessersmfofatiy arids dd)ibres
of fatty (g@l ds, 1 acgtyltartarl c acid esters of nono-and diglycerides of
fatty aci Iyéﬂ erin nonoesters of fatty acids with an HLB of 3 to 16,
and sucrose esters of fatty acids with an HLB of 3 to 16, said beverage

bei ng characterized in that 70wt.% or nore of the fatty acid conposition of

the diglycerolg nﬂ??ﬁ-et{o?\sq;fltﬁ@ﬁfﬁccﬂéﬁ'&qlﬁ%h?h%?@bgépagysé?ef(}ﬁthalma?ﬁgn&{ of

nyristic acid and/or mtic acl nonoest er conten

di gl ycer OélaffﬁBOP&h%@g!PB fweir¥imCGihdSadded/ Béun’ 6F tHR' £t l%asf\ one emuIS1f1er
m | k- consti tuent-contai ni ng beverage, which is provided wth grow

i nhi bi ti ofB)ef fexdtex tedaf neh egitoupeiompaisedpof ecf tric ng idaeseers lmﬁloﬂmd
whi ch such probl ens as coagul ation, oiling off, feathering, precipitation,
neck ringligdyeerigest nb fattr anids: isuesinic mcedscmrres@fe@onemnﬂ diglycerides
m | k- const i tuent-contai ni ng beverage, containing (A) diglycerol, nonoesters
of fatty Hditdsacids, (Bhacstyltaxtarigacidnasiers of menasapdqliglyesrides of fatty

acids, polyglycerin monocesters of fatty acids with an HLB of 3 to 16, and
sucrose esters of fatty acids with an HLB of 3 to 16, is 0.002 to 0. 3wt.%.



group conprised of citric acid esters of nono-and diglycerides of fatty
acids, succinic acid esters nono- and” di gl ycerides of fatty acids,
dlacetyltartarlc acid esters of nono-and diglyceride of fatty aC|ds,

pol ygl ycerin nonoesters of fatty acids with an HLB of 3 to 16, and sucrose
esters of fatty acids with an HLB of 3 to 16, said beverage being
characterized in that 70m. % or nore of the fatty acid conposition of the
di gl ycerol nonoesters of fatty acids is taken up by the total anount of
nyristic acid and/or palmtic acid armBin that the nonoester content of the
di gl ycerol nonoesters of fatty acids is 70wm. % or nore. 17 3. A

m | k- constituent-contai ning bever ABSTRAGIet forth in claim1 or 2, wherein
t he added anount of the diglycerol nonoesters of fatty acids (A is 0.01 to

1.0wm.% 4. A mlk- const|WMQWFWQQNﬂqu@gEvaEet forth in any of
a 0

claims 1 through 3, wherein the anount e at | east one emulsifier
(B), selected froma group conprised of citric acid esters nono-and

di gl ycerides of fatty acids, succinic acid esters of nono-and diglycerides
fatty aci ds, dlacetyltartarlc acid esters of nono-and diglycerides of fatty
aci ds, polyglycerin nonoesters of fatty acids wwth an HLB of 3 to 16, and
sucrose esters of fatty acids with an HLB of 3 to 16, is 0.002 to 0.3wm.%

The present invention is relating to milk-constituent-containing
beverages which are preserved and distributed iﬁ metal cans, and
characterized that a milk-constituent-containing beverage, which is
provided with growth inhibition effects against heat-resistant
spore-forming bacteria and in which such problems as coagulation, oiling
off, feathering, precipitation, neck ring, etc. of the milk constituents
are suppressed, said milk-constituent-containing beverage containing (A)
diglycerol monoesters of fatty acids and (B) at least one emulsifier
selected from a group comprised of citoric acid esters of mono-and
diglycerides of fatty acids, guccinic acid esters of mono-and diglycerides
of fatty acids, diacetyltartaric acid esters of mono-and diglycerides of
fatty acids, polyglycerin monoesters of fatty acids with an HLB of 3 to 16,
and sucrose esters of fatty acids with an HLB of 3 to 16, said beverage
being characterized in that 70wt.% or more of the fatty acid composition of
the diglycerol monoesters of fatty acids is taken up by the total amount of
myristic acid and/or palmitic acid and in that the monoester content of the

ester compositioin of the diglycerin fatty acid monoester is TOwt.¥ or more.



