2137069 METHOD FOR CONTROLLI NG LI GHT STRUCK FLAVOR | N BEVERAGES Thi s -
invention relates to beverages such as beer, ale, malt.!liquor, proter,

shar and others which are nmade from or contaln f er ment ed extracts of

mal t f im proved stability against |ight and their manufacture.

It Ps wetl known that beer, ale, malt liquor and other malt beveg es and
bl ended beverages con- talnlng themas traditionally nanufacturzdfg

stable to light. Light of both visible and ultraviolet wave | engths affects
the flavor of these products ad- 10 versely, producing the so-called skunky
flavor also re- ferred to as lig;,t-struck or sunstruck flavor. It is also
wel | known that the formation of skunky flavor is caused by chem cal
changes produci ng nercaptans, such as 3-ngthyl -2-butene-I-thiol (M-’
Sensory tests show 15 that the ol afactory threshold -or this conpound |s
only a few parts per billion. Many efforts have been nade in the past to
overcone this problem One of these is to shield the product fromthe
effects of harnful radiati-on by pack- 20 aging it in cans or dark anber
bottles. \Whereas, the cans afford al nost conpl ete protection agai nst
skunky-fl avor devel opnmenMETROPHEGR IGONTRORE ING OVUGHIE STRUSKeRLAVOR Ioinl y f or

several hours when exposed to direct sggtdqps. Other types of glass bottles

such as those nade 25 usrﬂg”UTTVE‘gTEﬁn“and“TTghT‘gszﬂrxﬁﬂmas gi ve.sig-
nlflcantly | ess protection whereas in clear glass bottles
. This invention relates to beverages such as beer,

ale, malt liquor, proter, shandy, and others which are
made from or contain fermented extracts of malt, of im-
proved stability against light and their manufacture.

5 It is well known that beer, ale, malt liquor
and other malt beverages and blended beverages con-
taining them as traditionally manufactured are not
stable to light; Light of both visible and ultraviolet
wave lengths affacts the flavor of these products ad-

10 versely, producing the so-cal‘ed_skunky flavor also re-
ferred to as light-struck or sunstruck flavor. It is
also well known that the formation of skunky flavor is
caused by chemical changes producing mercaptans, such as
3-methyl-2-~butene-l-thiol (MBT). Sensory tests show

15 that the olafactory threshold Zor this compound is only
a few parts per billion.

Many eZiorts nave been made ih'the past to
overcome this prcblem. One oI these is to shield the
product from the effects of harmful radiation by pack-

20 aging it in cans or darx amber bottles. Whereas, the
cans afford almost complete protection against skunky
flavor development, amber bottles provide protection
only for several hours when exposed to direct sunlight.

Other types of glass bottles such as those made

25 using olive green and light green glass give sig-
nificantly less protection whereas in clear glass bottles

¢



sunlight. The effectiveness of glass generally in protecting t

.- 2- Py . -
« -2- the produc_t becomes skuhKy al most instantly when gx} posed i!HIdl rect.-'7.-

~agai nst f or mafi on- of 'skunky flavor depends upon the degree to

e} A oduct(J?,
h the B
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© tles provxde little or no screening against the harm-

15

ful effects. .
Protection of the beverage in the package

‘does not completely insure it against the formation
‘of skunky flavor. Even short term exposure of the:

product such as occurs when in-process beer or ale

lls exposed to cellar llghts through sight glass win=-

p'dows or the exposure of the product in the drinking
- 20

glass to direct sunllght (such as may occur during out-
door p1cn1cs and sports events) or to diffuse light at .

_home can and w;ll cause the development of skunky

. flavor.

25

It.Ls'therefore desirable that the product
itself be rendered safe agalnst the action of harmful.
radlatlon 1nstead of shielding it by packaging in

- spec1f1c materlals. Prev1ous efforts have been described

in several patents such as U.S. Patents 3, 044,879;
'3, 798,332, 3, 558 326 and 3,536,495. Basxcally, the art

‘described in these patents conszsts of chemlcally treating

branch of the hop bltter acids. by catalytic. reduction
thus preventlng 1ts partxc;pat;on in a subsequent re-

‘action with sulfhydryl groups to produce the skunky

35

flavored MBT compound. The process of treatlng hops is



.
30 described in these patents. consists of chentcally treating hops in such
y as to -stabilize the light sensitive branch of the hop bitter, -aci ds by

§E§§Iytlc reduction thus preventing its participation.in a subsequent re- +
cion with sul fhydryl groups to produce the skunky 35 flavored MBT

conpound. . The process of treating hops is -3- conplex, cunbersone, tinme .

consum ng and obviously ex- pensive. Furthernore, even beer or other 'gf

- beverages nade with hops .so.treated to yijot possess- unlinmted life against.5
the effect of radiation and such hop: treat ment i nvolves a-severe departure

fronttradltlon&bmpiexbngumhet$pm§uItimQMCQﬂﬁym}QG andnRbvionshE e¥r . .

- devel opi ng thepaugighl taste factors desired. It is’ the ai m of thIS _

i nvention to. protect bev- erages fromthe harr ef fect of ht

wi t hout having to:use hoﬁ“ﬁ???%ﬁ? nStVEUBSESt o FB B?ﬁ%?a%fﬁmﬂ and

time consumi ngwdghr hbpsnso treatad Vio nattilpdsisesst nhddimi ead hifeldgabvey age
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mat eri al sel ecte romthe. group consis ani ¢ conpounds contai ni hg -
1, 8 epoxy grouSSveRg APRartRres W&%@%Mﬁ&é—neoﬂbwhl%lls gand 1,4

eploxybgroups | RhenuseDUPt whtiéi Kopdtin Gevelvping dhe svaball!yasubier eby the
Fﬁvént?gﬁrgﬁgokég §?§§5§§£5;§sfﬁ23tgrcgoala¥35||?gg I'i ght: stablrlfy in malt
-beverages by adding to~ It is the aim of this invention to protect bev-
10 = erages: from the harmful effect of light without haVing to
. use hop ‘extracts nor subject hops to other complex and
time consuming operations. o _ o
‘In carrying out this invention, a malt beverage
is- provided which is characterized by including a light
15 stabilizing material selected frcm the group conSisting
of organic compounds containing 1, 8 epoxy groups and mix-
~tures of organic compounds containing 1, 8 and 1,4 epoxy
groups in- ‘an amount sufficient to extend light stability,
_ ‘'whereby the malt beverage is resistant to sunstruck flavor.
20 ' " The invention also relates to a method of con-
trolling light stability in malt beverages by adding to
such beverages an effective amount of an organic compound
containing 1,8’ epoxy groups and mixtures of organic com-
pounds containing 1,8 and 1,4 epoxy groups. N
25 ' Further features and advantages of the present
' invention will become apparent from the follOWing des-
'cription of a number of preferred embodiments of the in-
vention. _
' ‘Organic’ compounds containing l 8 epoxy groups, -
30 -preferably 1, 8-cineole when added to malt beverages can
control the development of light struck flavor. _ _
CItvis preferred that’ ‘these compounds be used in
pure form, either synthetically derived or as they nat-
urally occur. They can be used in admixture with one
- 35 another or in combination with other compounds. .



N
Such beverages an effective anDunt of an or'gani ¢ conpound containing 1

epoxy groups and nrxtures ‘of organic com pounds containing 1,8 and 1, ééib-\
~epoxy,-groups. 2% . Further features and advantages of the pres .
i nvention will becone apparent fromthe follow ng des- cription of a nunber/
of preferred enbodi ments of the in- ventt dn~ O ganic conpounds containing.
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anot her or |r1<gﬁggdpg% Ng #Ql$ Iﬁ?eﬁ%ﬁB%Pﬁﬁgﬁ ves téelé%?s e ! Jﬁwgggturally

occurring sources Ss8te ve-conpounds ar €
cardanom eucalngturaddy 9999@¥hﬂmt2141ﬂuﬁﬁﬁ9n¢eﬁaGhémsﬁhwe%t%#dQﬁnﬁge One
enbodi nent of uﬂhsmhm{eagvgﬁaggvolves the use of these 5 naturally

occurring plant essences elves a he, malt _beverage. The

damagi ng effects of the Ff‘ 'ﬁ?%l%r?cgteﬁc&sl 8% %9 iﬂﬁ?thb e Ve amounts .
of the conpoun¢$odﬂedhbyrndénmgo&ﬁfeﬁumne amopnss ofietike cxompanndis t hem 10
sel ves have andfnrrﬁreemhwne.s.aam o Gk T éfoizhfaééveém o m-ef fective

anount is an anoynt sufficient  to inpart o hever a e the desired
reductlon |rlm|ﬁﬁ¥?e§eH§VF|%Ft&nQﬁqﬁﬂﬁﬂY é&§8F§éF9daf? ??ufﬁlﬁ%ﬁﬂ&? red

or odor an effective amount is an amount sufficient to
impart to’the beverage the desired reduction in light
sensitivity without adversely affecting the desired
‘organoleptic properties of the final product. ' At the
- 15 lower end of the spectrum, malt'beverages Having al-

' ready been partially treated for light stablllty as for :
example through the use of previously described hop -
_extracts can be further treated with compounds of this
invention to augment'their-resistance to light struck

20 flavor. Higher . amounts can be accommodated where it
is desired to have the malt beverage incorporate high'
levels of the flavor attributed to the compound utilized
‘or where the beverage is especially designed to be
- subjected to abnormal exposures of llght or ultraviolet
25 radiation. ' '
In one preferred embodiment of the invention, -
it is possible to use compounds of this invention to ex-
tend the light stability of beer commercially available
"in clear bottles and made from hop extracts so ‘that its
30 resistance to sunstruck flavor is equlvalent to that
_of beers commercially available in dark amber bottles. - -
" For example, as little as 0.25 parts per billion of 1,8~
" ¢ineole is suffxc;ent to accompllsh this.
In another preferred embodiment of this in-
35 vention, as little as about 1.0 part per billion to



organol eptic properties of.the final product. At thes25 | ower end of t he .

spectrum nalt beverages having al- ready been parti-ally treated for, |ight

stablllty as for exanple through the use of previously descrlbed hdp
scts can be further treated with ‘conpounds of this invention to augnent

resi stance to l'ight struck 20 flavor. Hi gher anpunts can be

acconnndated where it is desired to have 1he nmalt beverage i ncor porate hlq'r

|l evel s of th flavor attributed to, the c ound utilized or where the
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found to prqvide-c rci al apl'e protection agai nst devel opnent
of skunky fl ﬁ.egeggaaapl %% ﬁ&%ﬁé}‘ 1ol GQVQP?@% BepRkEHIHN a
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pounds of ‘this invention may be employed if the ad-

@

‘ditive's own: flavor contrlbutlon can be. accommodated in
the product. - An. addltlonal embodiment of the 1n-?.;
vention permlts the use of the naturally occurrlng flavor-

15 ing essences. such as cardamom, eucalyptus, pepper- -
mint, lavender, laurel, -star anise, etc. but preferably
cardamom di:ectly in the malt beverage. - For example,-
as little as 60 parts per billion of cardamom proved

_ commercially acceptable-in creating effective light

20 stablllty of the product in clear glass at a- level
_equlvalent to hav;ng ‘it in dark amber bottles. - There. -
was no s;gnlflcant effect on the flavor of the: product.
It is noted, however,. that although there were ‘18 parts
per bllllon of 1,8 cineole present within the 60 parts

25 per_bllllon_of cardamom an equivalent effect can be
achieved hy-adding-only 2 .0 parts per billion of the.
pure cineole. ' In the'practice_of this invention the-
protective.compounds”may;be'added-to beer, ale or other
similar'beverages'at.any convenient stage of the pro-

30 cess. .However,iit,is'preferred to add them to the
finished product.prior to packaging because. the extremely
small amounts'heeded1to,achievedthe desired effect stand
some risk of loss in the processing stages of brewing ’
if added earller. ' .

- 35 . Although the reason that 1, 8 epoxy compounds



¢ant change in the flavor of rt'\he beverage due to'the adgi?tion Itself has
been observed for t he ‘preferred conpounds of. this invention, i.e. 1,8 :
Ci necke. .Hi‘gher , Ievels can_be enpl oyed such as 20 parts per billion 10 y
Ri gher and corrpounds other than the preféerred com pounds of this mv@)n?'
may be enployed if the ad- ditive's own.flgavor contribution can be
accommodat ed in_the_product An addltlonal enbqQdi nent _ of  the in- vention
pehai ts the us@%8f efﬁécﬁé‘fﬁrh"flﬂp%cﬁ?&ﬁ%% Y| 299PES§PI gt oo Redd e¥EEN as
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significant effe on t or, of the .

thgt al t hough. Vﬁgb 3% %uﬁéP%éﬁx%;%ﬁﬁuPb prﬂgthi %FQ:Rﬁﬁﬁ%?YBresent Wi t hi n

the 60 parts 2@mepeapbah| (methyfl @JMWnceqmna+eMBT)efvﬂem dan be

achi eved ‘by. adghggsgg}ﬂy}{ %lﬁz&?réo%tﬁ%db' | bh@Na &b i q, neole. In the
pro

~practice of this"invent _ tive conpounds may. be ‘added to beer,
al e or ot her: sPRPKYrcHRRRMYREQ fheymplioRounrage &% hpligvedhéoppse—30
cess. . Howeldr veht the PEsmitirsh of athe MBErTei.ahéJheb;f | rdapdtthgpwadhct prior

to packag| ng b%ﬁ go gng&%f@f% %ml agﬁggégtg&eq‘ﬂ %taggl eve the

desired effect 655 Ih f OCESS e€s of brewing -
i f added earllbexeagyl side cha;q1ﬂmgmgﬁraﬁaenéa@q"pnth%oqkuygeﬁbﬁy conmpounds

sulfhydryl group from reacting with the iso-pentenyl

fragment. This blocklng mechanism may be partzcularly '
- 15 ‘unique with respect to creat;ng light stability in
- malt beverages and much different from the prior art
references to chemical reductions of hop extracts. Ac-
cordingly, other light stabilizing compounds which can
-perform -this function, although not specifically men- |
20 tioned in thls disclosure, are within the contemplatlon
of this invention. :

It is noted that although pure 1,4-cineole
did-not appear'to prevent sunstruck flavor, 1,4-cineole
when used in combination with 1,8-cineole did not detract

25 from the effectiveness of 1, 8-c1neole and appeared to even
| augment its effectiveness.

) The following examples will lllustrate the
_anentlon but it will be understood that they are pre-
_sented for the purpose of lllustratlon and not as indicat-

30ing the limits of the lnventlon- o



-6- are effective i s not conpl etely underStood'

it

i s believed that

radiation in the wavel engths of 1,000 - 10,000 Angstrons ipn the absence of

epoxy: conpounds cl eaves' a-five carbon fragment .(i so-pentenyl
‘the 5 isohexenaoyl

sul f hydryl
mer capt an

epoxy conpounds to the nmalt beverage is believed to pre- -
~formation of the MBT either by reactlng7mnth t he i'so-'pent enyl
by protecting the iso- '
group fron1react|n

sul f hydryl

si de e€hain of-

mer capt an (et hyl

_chain)

i so-aci ds mhlch ‘then reacts with the
gr oup forn1ng t he i so-pentenyl

but enyl

MBT) which is the skunky flavor conpound. The addition of.l 8.

bl ocki ng mechani sm
light stability in nalt beverages and rnuch dlfferent fron1th$umgmehcart

references to chenical

hexenoyl sid

%Feawapry

reductions of hop extracts.
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Thi s
BOTFLESeat i ng

Ac- cordi mglayorot her

l'i ght- stabi%i zing conpounds whi ch can performthis function, Intensigy not

- specifically nen-
contenpl ation of this invention.
~-did not appear to prevent sunstruck flavor

conblnatlo

'1;8-cineol

exanpl es mnll

are pre-

15

20

% igégmne mheﬁ°U§§§
ci-neol e ‘di d not detr e.eff )
ﬁ%%p%ar ed to even augment i ge ’v"e’r?&s 5% ng
|B¢QEn(qnn;nniennnaédnténebutNotchmmqebe under stS&agnghat t hey
_;No change

Beer +
" Beer +

.Beer +

Beer
' Beer
Beer
Beer
Beer
. Beer
Beer

+ + + + 4+ + + :r'

Beer

20 tioned in thi's disclosure,

P& ppb 1, 8-Cineole

2 ppb l 8-C1neole

4 ppb 1,8-Cineole -

6 ppb l 8-Clneole
60 ppb Cardamom
50 ppb Cubeb

50 ppb. Peppermint;

50 ppb Rosemary

100 ppb Cubeb
100 ppb Peppermint
100 .ppb Rosemary

No 51gn1ficant }”
change

Slight oder of
cineole '

Odor of cineole
No change

Detecé¢table change
Detectable change -

Detectable change

- Significant change
Significant change

are within t lafter -
It is noted that ‘al t hough p@#@°§utBC|neole

of

Moderate

. 'i'race

None
None

,None

None
‘None
None

 Significant change None

None

‘None

'Beer samples were evaluated after chzlllng them to 22.24 C
Total of ten experlenced panelists partzclpated

(40 F).
in the

test.-

recorded by panelists.

Results represent average of zmpre551ons

v



sented for the purpose of [Ifﬁbtration and not as indiég?- 30ing the lifits
of the i.nvention:  -7- EXAWPLE | LIGHT STABILITY OF BEER PACKAGED I@'/@:?
CLEAR BQATTLES Sunstruck [err] . _ . J
Fl avor  -8- EXAMPLE II' Experinents conducted the same as Exanple | except
that the additive conprised 1,8-cineole_ig conbination with 1,4-cineole at
a_weight-ratio of approximately 3:5 5 1,8-cineole to 1,4-cineole. The
results were as follows: Sunstruck FlgaMaprEekkl _

Intensity . -9- CLAIMS 1. A nmalt beverage, conprising including a |ight
stabilizing material selected from organi c conpounds containing 1,8 epoxy
groups and m xtures of organic .com pounds containing 1,8 and 1,4 -epoxy
groups in an aEmperiments conducted the same as Example I except that

At

&

the additive comprised 1,8-cineole in combination with
l,4-cineole_at a weight ratio of approximately 3:5
5 1l,8~cinecle to 1,4~cineole. The results were as follows: °

’ Sunéunxk

Flavor :
Intensity .
S o : ' - after
10 o .. Exposure
S : - ' to Direct
Amount of Additive .- Flavor Change C Sunlight for
- ~ in the Beer Due to Addition 15 Min.
0.89 ppb - ~ No change . | None
15 1.58 ppb - ' No change © . None
3.16 ppb ~ No change None
4.74 ppb ' . No significant '
: ' _ : change . None
6.32 ppb ' Slight odor of .
20 L : : ". cineole - None
EXAMPLE III |
-1 ppb 1,4-Cineole No change | Strong
2 ppb 1,4-Cineole No change . strong
4 ppb 1,4-Cineole - Trace odor of S
25 . : o _ cineole ' - Strong
6 ppb l,4-Cineole Trace odor of ' :
' ' cineole Strong

:._We conclude that pure l,4—cine§le was ineffective.
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sufficient to extend light stability whereby the malt beverage is resistant
to _sunstruck flavor. ‘2. The product of claim1, wherein the |ight

S {|izing material conprises 1,8-cineole. 3. . The, product of claimi,
wh&rein the |ight stabilizing material conprlses 1,8 and 1,34- C|neole and
the ratio of. 1,8-cineole to 1,4-cineole is at Ie

product of any of clains 1 to 3, wherein the ano @mm"!"'ﬁmw'aﬂw I ZI ng
material is at least 0.25 part per bil+den by wei duct of
any of clainms 1 to 3, wherein the a”“Eﬂﬂ:ﬁ l'i ght stab|?|2|ng nmaterial is

at least 1.0 part per billion. 6. uct of any of clains 1 to 3,
wherein the amount of |i}ht Atmbie |bﬂwm.erqomprn§mgomqlodmsta per

billion to 6. 0mgm:ssesmi)iéiﬁg)rhahem:gfyeleéteaTmoﬁr eﬂgsﬁi@fc@ﬁymﬁ{ds
clains 1 to 3, mhﬁ g ﬂ hfniaterlal co i S ht sta I|z%%£ ‘nat ura
pl ant essences CBHRAPAPRG: nAt EIRY I ”3’@ Fé‘g &P dSfoPF IS S US,
pepper m nt, | apendds, contaithingtly8 am:tel,dn@pmm groupshineat . alountThe o
product “of ¢l akirdicIBRECLS dRe YOO ls dabidil ¢ gtaﬁkkéggén&@%%i@' plant

essence is at [east i-on by wej ght ever age.
A net hod for cBﬁFFSFFPnSSIF?ﬁ&sﬁﬂ%ﬁnqqtﬁFQ§¥rNEFt FhayeFages, conprising
adding to the malt bever2ge, Then mrodudts cflicladimedl, Wwhessinnthe i Pidht

Stab'l'ty’-l'ggtaﬁif?éih&'ﬂﬁté?&éi'éﬂﬁp£¥§e§05¢§ Egggbgéganlc materials .

3. The product of claim 1, wherein the light

p stabilizing material comprises 1,8 and 1, 4-cineole and

- the ratio of 1,8-cineole to 1, 4-c1neole is at least 3: 5
by weight.n, . o

| _4; The product of any of claims l to 3, wherein
the amount of light stabilizzng material is at least 0.25

tpart per. billion by weight.-

- 5. The product of any of claims 1 to 3, wherein
the amount of light stabilizing material is at least 1. 0
part per billion.f. o o
_ 6. The product of any of claims 1 to 3, wherein
the amount of light stabilizing material is from 1.0
part per billion to 6. 0 parts per billion by weight.

7. lThe product of any of claims 1 to 3, wherein
the material comprises light stabilizing natural plant
_essences'containihg'materials'selected from cardamon,
.eucalyptus, peppermint, lavender, laurel, star anise and
mixtures thereof. o
' 8. The product of claim 7, wherein the amount
of light stabilizing natural plant essence is at least .

60 parts per billion by weight of the malt beverage.

9. A method for controlling light stability
in malt'beverages, comprising adding to the malt beverage,
in amounts sufficient.to extend light stability, light
stabilizing materials selected from organic materials




710- containing 1,8 epoxy groups and—nixtures of organi ¢ com pounds gggD
. e

econtaining 1,8 ﬁnd 1,4_ep0xy groups. 10: The ¢0of claim9, wherei
light stabi‘lizing mterial is 1,8-ci ﬁ“ esent in an anount of
.25 part per billion"to 6.0 parts p wel ght” of the malt

beverage. 11. The nethod of claim9, whetei'n the |ight stabilizing
materials are. sel ected from cardanon, eucal yptus, peppermnt, |avender,
| awrel , star’anise, and m xtures thereof.=-I@ The nethod of any of clains 9

50 parts per bi || CORERI RS A OPPoRL Saris dhd it dee' SrbRuERTG el
of clains 9 to 12ponmdsciconthéninghl,8tand |}A epaxyt griodpsi-s a mi xture of
1{ 8 ?'ndl |1 4-ci Ee()' e. 14. A_lg?thTHtSVﬁéa%‘d W%ﬁﬂi&?ﬁ,‘?wﬁb%&ﬁhltﬁé‘bught | '
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claim9 substanti an yamemniteb€- 0L 25 dpart iper billion to 6.0 parts per

' billion by weight of the malt beverage.

11. The method of claim 9, wherein the light
stabilizing materials are selected from cardamon,
eucalyptus, peppermint, lavender, laurel, star anise,
and mixtures thereof. '

' 12. The method of any of claims 9 to 11, wherein
the amount of light stabilizing material is at least 50 or
60 parts per billion by weight of the malt beverage. .

' 13, The method of any of claims 9 to 12, wherein
the light stabilizing material is a mixture of 1,8 and '
1l,4~-cineole. - '

14. A malt beverage according to claim 1 sub-

~ stantially as herein described with reference to the
‘accompanying examples. '
o 15. A method for controlling light stability in
malt beveraéés according to claim 9 substantially as here-
in described. ' |




