-1- 2151123 Antioxidant Conpositions The present invention relates to ¢
antioxi dants for food substances, nore particularly to antioxidants
obt ai nedby the extraction of tea | eavesqat tenperatures of at |east .

120[erri] € as in certain processes for the production of infszilgoltﬁz.g Li pi-d
autoxiﬁa{ion occurring in foods. has al ways been a concern 0o th~fedod

pr oceA §5i9XAAAnt) COMPOSI tAQRS he npst common nethod used to inhibit |ipid
oxidation is t&ﬁ agplicatiqn of synthetic.antioxidants,&hich | ock the -
oxi dative reactP8n&TFeAGRN FVRHIRP TP IET AV AREFORATRRES FPFoFRCD )

consi ' : AV syntheti.c. aniioxida re.permited in
f ood g%%?#%%??%hs88%¥g§?¥%&%ﬁq%%ﬁggkﬂ(ﬁqﬁﬁé}iéﬁﬂﬁ? %% ??ﬁ§8P§¥th§nisole
(BHA) exREQEYE ofiablea k@ al A@avaldd de efWEieL! 9eng. (1850L- 1BYoR Wies
anti oxi dants are now bei ng exam ne regul atory agenci es and consuner
acti veettadfdpirbeee seav o e privalfctidsiebf hensdesde t eegxpl oit new sources
of natural antioxi- dants. One natural product with excellent antioxidant
properties, Rostépddy alfRoxddiaftdion fdatadhingi smdfesd agrasf abeeysg veerncray

i ntensi ve characteristic herb flavour which may Iimt its use in sone
appl i cancens. £br bethl foodepacicedsard lend icansumeest&ad thet mpstt ea
extracts have anti oxi dant properties, e.g., extracts of tea |eaves, tea
gr oun@@MmeBamekhedi Hgedate® tahijddt dsipishitotidation hbst theeRPPAdCRLIPN ar
degcribed, the antioxidant activity is generally very |ow and the :
apﬁii%51?5ﬂtthéSCﬁn§kPF&éFnF§ whiighedlock the ‘oxidative reactions.

However, owing to toxicological and nutritional considerations,

[

only a very few synthetic antioxidants_are permitted in food
applications, e.g., butylhydroxytoluene (BHT), Sutylhydroxy—
anisole (BHA), propyl gallate (PG) and t-butyl hydroquinone
(TBHQ). Even these antioxidants are no@ being examined by
regulatory agencies and consumer activists and these developments °
have urged the need to exploit new sou?ces of natural agtioxi—
dants.

One natural product Qith excellent antioxidant
properties, Rosemary AR, suffers from the'disadyantage of having - -
a very intensive characteristic herb flévour which ﬁay limit its
use in some applications.

It is also reported in the literature that certain tea
extracts have antioxidant properties, e.g., extracts of tea
leaves, tea grounds, tea sweepings and tea wastes, but in all the
tea extracts so far described, the antioxidant activity is
génerally very low and the application of each-extract is limited

to a restricted class of food materials. As far as we are aware,



fo 531 restricted class of food materials. As far as we are aware,

study _on the antioxi dant properties of instant tea or the interme
gxtracts produced during its manufacture~has been docunented. W
surprisingly, that in the aqueous. extraction of black tea | eaves

tenperatures ;fraom 130[err].C.t.o _210[ err r.tain tract re f whi ch
contain aBBré&nglgnqggﬁjﬁﬁﬁé?x a%%IF%gpggﬁﬁgsTﬁ&ié"@%%P%b?fghgggq%%
ant0xi danh-azhiedilok o MG Hidducila L1 4 ARG AR LNt
systens, and they do not suffer “fromthe 1 ntensive avour probl em of
Rosenary ARculmdna@di.tion, these extracts are effective in a nmuch w der
variety of food systens than tea extracts previously described as having
anti oxi dant activi we hdvd kRua@\eirpraRdingdit,] @Hatans tHeh@gudicdashot h oi |
and water soluble and this property is especially advantageous when the
food syst extraceion| oifnblaick temllleiaves andtexperatures ferom 33Ot tStil |
further, we have also found that:these extracts, by soaki ng uncooked roast
beef over ALENEC.i sextedn @rtrastss@ng iformed afdigh c2BXAiy weipgteciaple
useful in inhibiting the "warnmed-over" flavor comonly associated with
cooked rof¥pngésieshPch Indd ife@FifdehedNede REESAGSghRVe RS préderidant

| nvent i on gayiides AncMRa LA AP gleld 2 Y, ENRY Bt it i
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systems, and they do not suffer from the intensive flavour
problem of Rosemary.AR. In addition, these extracts are
effective in a much wider variety of food systems than tea
extracts previously described as having antioxidant activity.
Unlike conventional antioxidants, they are both oil and water
soluble and this property is especially advéntageous when the
food systems are oil-in-water emulsions and water-in-oil
emulsions. Still further, we have also found that these
extracts, by soaking uncooked roast beef overnight in a tea
extract solution of about .25% by weight, aie useful in

va inhibiting the "warmed-over" flavor commonly associated with
cooked roast beef which has been reheated.

Accordingly, the present invention provides a
composition comprising a food susceptible to'lipid oxidation and
an extraét formed by the aqueous extraction of black tea leaves
in a process which includes a treatment at a temperature from |
130°Clto 210°C, the amount of extract being such that the contept
of tea solids present is from 0.005% to 1.5% by weight based on
the weight of food, said extract containing at least 5% by weight

of polyphenols based on the weight of tea solids.



an extract formed by the aqueous extraction of black tea |leaves in a- -
process which includes.a treatnent at a tenperature from 130[err]Cto
210[ ep)C, the amount of extract being sucfh-that the content of tea.solids

i+ K

pres;gg}rs from0.005%to 1.5% by wei ght based on. the wei ght, of food, said
extr cont ai ni t : 2% I.gbt af I -he . wei ght
of tea solids. ggggoagﬁg?%??glgx?ﬁg?gga§gbgnggggﬁggegggggggs§Q6§Pd$pﬁon
are, fop-gxappleexbmpiay ekl 8ngndiist anaPehat pbakes. shakesy BaRdugts,
meat emul si ons, precooked cereals, instant noodles, soybean m |k, chicken

prOdUCt?ro&ﬁuﬁﬁLOﬁeafodﬂﬁlﬁisuﬁh pPe8OURagCcerBYOBNALAEtARY HBBEARENE,
frozen tish, frozen pizza, cheese and aninal foods. Instant tea is

rout i nesgypeapanitk pychhekbént pradiectext emal sbonoprbdactesasesh aer exanpl e,
as described in Wrld Coffee and Tea, April 1972, pages 54-57, "The

practi cé2usagfst BAYORRALlRANARAcPAFEaring ¢ feopeesEashi nfererdnpPiskar | ar
extraction conditions used in instant tea nmanufacture are foll owed wherein
at | easFhpasre dRrdiaRIBRE, 58PA8N of the tea leaves is carried out at a

tenperature of a_l east 1$O%enr]c t .obiain t he tea_ext achs w th val uabl e

ant i oxi dant propﬁ?fgﬁgF f sésef?Pgb?g AsPREPRTS PHetéﬁe Ptt ¥d*PEaves or
d i ¢ C :

resi dues, [ enpipinopf1gl gxLvacti e, apdnbiie,i3tapl LeR ROVACKDRYS

ant i oxi GAnt - Propertres. —For -convenr ence,

nvent | @0e 0G| ygSTLDe ADSLANG 0797 BRYEETsaLbS, SPRAL bEAckERYCSeA0stant

residu
tea manufacture”. In the present invention, similar extraction

1Y

conditions used in ihstant tea manufacture are followed wherein
at least part of the extraction of the tea leaves is carried out
at a temperature of a least 130°C to-obtain the tea extracts with
valuable antioxidant properties. Those extracts as well as the
spent tea leaves or residues remaining after extraction, and the
instant tea.powder have antioxidant properties. For convenience,
the word "extract" used in this invention iﬁcludes the instant
tea powder, the spen£ tea leaves and reéidues after extraction.
The concentrated extracts containing up to 15% tea solids, Q;)
especially from 4% to 10% tea solids have especially good
antioxidant activity. |

In one particular process of making tea antioxidant,
black tea leaves are extracted at a temperature from 80°C to
130°C to give an initial extract (Fraction I). The residual
leaves are extracted at a temperature from 130°C to 210?c and
centrifuged to give a second extract (Fraction II). Fraction I

and Fraction II are combined and concentrated to give an



The concentrated extracts containing up to 15%tea solids, especially from
4%-to0 10%tea solids have especially good antioxidant activity. |In ongs
particul ar.-process of making tea antioxijdant, black tea | eaves are D

i

extracted at a'tenperature from80[err]Cto 130[err]Cto give an in |

EXtraC%BFEBQ%%é?%lgiSFIBQ 83/ dugleherues gnechisdcbedsa! adal enRerature

fromlI err err] nd centrifuged to give a second extract
(Fract jagolLbleFtanhing sepagakedcitheteltkofr &oCgiivenadwaredrcaoianlieated t 0
gi ve an approxi mately 5-10%tea concentrate which is cool ed and the

i nsol uhkigqubgniiFractdpar ATdd .t halef feactdogisvers farehesokoblantaatiedquor
(Fraction Il1). Al fractions are further concentrated and dri ed.

Pr ef er abdy driiedt.ca Prefesabiye thet tea d@avess apenpxtaagteds adma100[err]C to
125[err] C and especially from105[err]C to 120[erkc, for a period from 10
ni nut etempegeturgusom 408i°Fe tond 25nCt pAR espesiel YhérF@bﬂggaF £8a | eaves
are then mlled, slurried and extracgted againésonvenientl faor a period

from 5128°60 FPRuRePerHPS &FSB ¥ Of PoRUSES: §O480nRiRRtes FHWEFEPat ure
f 130[L.err]C to 21 C, f bly_f 145 C,

ot of ef IBLELPRoRETEREEr | Ehe, TRRSPEPE Lo, haSyEsoaF s R BTl Ll 1 To
180[ er g]lGrré‘Q&a 2hA0eRUsh¥Eelh Sg‘i&hr %Shbggiéhttlg £3irdReHe-S BREEFLH 6S tioS

carried out under pressure, thé preferred presSures used ranging from1 bar
at 130ker phikuteslSphkarerabiglekem b6 t&f 4er mihutesgcandacxbempetatiarihe tea

réasidue is renoved by centrifugation to
from 130°C to 210°C, preferably from 145°C to 195°C, more

preferably from 160°C to 185°C, and especially from 165°C to
180°C. Advantageously, the extraction at the higher temperatures
is carried outiunder pressure, the preferred pfessures used
ranging from 1 bar at 1éo°c to 15 bars.at 210°C. After this.
second extraction the tea residue is removed by centrifugation to
yield Fraction II. 1In this process, Fraction I, Fraction 11,
Fraction III, the residual tea leaves and the ultimately produced
instant tea all have significant antioxidant activity, and |
Y especially Fraction II and Fraction III.

In particular, appreciable antidxidant activity is
poésessed by the Qarious extracts, the residual tea leaves and
also the instant tea produced in the processes described in
United States Patent No. 3,451,823.

| Excellent antioxidant activity is obtained when the
amount of polyphenols is at least 5% by weight and preferably at

least 8% by weight based on the weight of tea solids.



yield Fraction Il. In this process, Fraction |, Fraction ||, Fraction |II
the residual tea |leaves and the ultimtely produced instant tea all have
si gni fA N antioxidant activity, and -_§§$gcially Fraction | "and Fraction
111, ITN afticul ar, appreciable antioxidant activity is possessed by the

vari o extracts, the residual tea | eaves and also the instant tea produced

i n t-he processEredaaier bphenplini coussituentPapbnthaoted, 491i8s83angxcel | ent
~antioxidant activity is obtained when the ampunt of polyphenols is at |eagl
5% bythei arRunk®l 9f c2afRbrsuatly cRESSEBL bin ERGHEXBEIEES oAT EhB82heEGht of
tea sol|ds The na%og phepol i c cpns{ituents of the tea soLid% and the
amurRGiof (QRF Rkt ?Y) preRiFREeshiR(Qx9) 48P0 5%) garrEeching(Pefds to

oot odt? ﬁcﬁéfiiﬁfé‘é%‘qél Stat ety 1o, FELEE N 78 Bl Pl =Padhla, a211888) and
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extr adle RIS s i Beidl® § Dféh | 85 CHEVEOh LAY &Y E?C@ei bd€ed 9n Sehkds
content is fromO0.008 to 1.00% by wei ght, preferably from0.02 to 0.75% and

especiidiyt fopntéa OSol D39, Sy amoght Sfsedtpact hpresegbt inf theodoodhe tea
extracts show anti oxi dative synergismin food either with ascorbic acid or
Wit h icienvenidiel nnsuch thatisthe btea asdlids ¢temtent nissfromn0a008 to
synergistic mxture may be from0.02.to 2. 00%
1.00% by weight, preferably from 0.02 to 0.75% and especially W
from 0.05 to 0.5% by weight based on the weight of food. The tea
extracts show antioxidative synergism in food either with |
ascorbic acid or with lecithin. The amount of ascorbic acid or
lecithin used in a synergistic mixture may be frgm'o.oz to 2.00%,
preferably from 0.0S.to'l.OO% by weight based on the Qeight of
food, while the aﬁbunt'of extract is conveﬁiently such that the
solids content is from 0.0l to 0.5% by weigﬁt based on the weight
of food. |
In a prefefred embodiment of ﬁhe present invention, the
tea extracts may be further extracted with a water-immiscible
organic solvent capable of extracting at least a part of the
polyphenols from the extracts, for example, by partitioning.
Examples of such solvents are petroieum ether, pentane, diethyl
ether, hexane, ethyl propionate, ethyl écetate, methyl iso-butyl
ketone or halogenéted hydrocarbons.suéh as Freons. The extracted
polyphenols may then be separated, for example, by removal of the

solvent by rotary evaporation, and reconstituted with water and

freeze-dried. Such polyphenol extracts have superior antioxidant



preferably from0.05 to 1.00% by, wei ght based on the wei ght of food, - while
the amount of extract is conveniently such that the solids content i
0.01 to O. 5@6by wei ght based on the weight/of food. In a preferred

enbodi nent *of the present invention, the " t®a extracts may be furthe

FZQE?‘:E%%&%% 325 SReRLS S FHe 49, ARreachy, drpm gt Jeley0

titi,Qni | es of such solvents are petroleun1ether pent ane,
d|e hyﬁggt%%r Eﬁegghe et hyl propionate, ethyl acetate, nethyl iso-butyl
ketone or hal oggRalagdthed QEdRARENTUGE 2hilk 99RentilR,theaGradtion I

pol yphenol s may then be separated, for exanple, by removal of the sol vent
by rot axtraekpaagt behhedkt@d atoas tieinpetd turteh ftaincl 301¢ fice@ze-°dr,i ed. Such
pol yphenol extracts have superior anti oxi dant activity and oi

sol ubi prieferanilye firem a60°scite RAGMwhifclr Eheerdcd @&, forednstansent Ay
enbodi nent of this invention, the Fraction | extract may be heated at a

t enper &ou66 MiomtesOfer giCet an2 eXtarcECWifhe iopaoved romiogddati]Ve t o
210[err].C, for a period of, for instance, 10 to 60 m nutes to give an

ext r acefifieck ivepesseed anti oxi dati ve effectiveness. In yet anot her

enbodi nent of the present |nve2%éﬁg the tea ﬁ*hracts may, be treated_ w

_tannase to incr &8sdeth@nQEheSxi imemty ofy ® @rﬁﬁégﬁnéﬁfeﬂﬁﬁﬁnVaﬁﬁﬁée is

pifiergggyextracts may be treated with tannase to increase the

antioxidant activity. The treatment with tannase is preferably
carried out at a pH from 4.0 to 5;5, especially from 4.5 to 5.0.
The amount of the tannase used to treat the tea extract is not
critical but usually an amount from 0.02% to 1.0% by weight based
on the weight of tea solids is effective and conveniently an
amount from 0.05% to 0.5% by weight based on the weight of tea '
extract may be used. The synergistic ahtioxidant effect with
ascorbic acid is especially marked when the tea extracts are
treated with tannase, especially at low levels of application,
o e.g., 0.02% to 0.05% by weight of solids based on the weight of
food.
The following examples further illustrate the present

invention.



carried out at a pHfrom4.0 to 5.5, especially from4.5 to 5.0. The anount
tannase used to treat the tea extract is not crittigal but usually an
rom0.02%to 1.0% by wei ght based on the weight of tea sdlids is
effqctilve and conveniently an anmount fromp0.05%to 0.5% by wei ght bBased- on
ght Ofltea extract may be used. The synergistic antioxidant effect

W th cid is especially marked when the tea extracts are treated
with tannase, especially at low |evels of application, e.g., 0.02%to 0.08%
by wei ght of solids based on the weight of food. The foll ow ng exanpl es

further illust t pres ' Nl . le 1 . tea | eaves -
e Lot Ehex! BEaPISRGal NS M0 aa A8 Y ke HACK RS SAKES
to giygoFeaghaORzb+c28xr §6i ﬁl&ﬁhtasatbegxes E@setmoh' §d, Fhyl regdaanrd then
extracted at 190[err]C and a pressure of 11 bars for a further 30 m nutes.
This sedrlgaves «epermiluged,asdukrieeduaaanahant endraceeavaredodschiaad i on
Il. A conmbination of Fraction | and Fraction Il was then concentrated to
gi ve a prés8sutreaofohlecharat EovhacliurabecrodPesinatastenffbiat slaraly Wajserr] C
to precipitate the insoluble tannins. The tea |iquor was then centrifuged
and teentnifuagsdcandnhhAssupRtnatiant yrecrecaversd Rs| FragtppbosIdt FRaction

Il and Fraction IIL, respectively, . :
combfhatgon'of Prac gon I aXd Fraction II was then concentrated

to give a 5-10% tea concentrate which was cooled to a temperature k;;
of 15°C to precipitate the insoluble tannins. The tea liquor was.
then centrifuged and the insoluble tannins removed to give
Fraction III.

Samples of Fraction II and Fraction III, respectively,
were incorporated iﬁto separate 100g batches of chicken fat in
amounts such that the content of tea solids in éach batch was
0.05% by weighﬁ'baséd on the weight of the chicken fat. 1In
addition, a mixture of Fraction II and ascorbic acid (AA) was
inéorporated-into a further 100g batch of chicken fat wherein the N
amount of Fraction II was such that the content of tea solids in A
the batch was 0.10% by weight based on the weight of chicken fat
and the amount of ascorbic acid was 0.05% by weight based on the
weight of chicken fat. As a comparison, 0.0lg of BHA was
incorporated in a further 100g batch of chicken fat. The
antioxidative activity was determined by a modified Rancimat
Method which is an accelerated oxidation test described by J.

Frank, J. Geil and R. Freaso in "Food Technology 1982, Vol. 386,

No. 6, p. 71", in chicken fat at 100°C. The oxidative stability



‘wer e i ncorporated into separate,100g batches of chicken fat in anpunts, such

that .the content of tea solids in each baggh was 0.05% by wei ght b “on
the weight of -the chicken fat. In additidn, a mxture of Fraction {.t=af)
ascorbi c- acid(AA) was incorporated into a further 100y batch of chircKen

B e T
2&T€i2ﬁh€g€ﬁﬂés éq@ffga fsraEﬁ%_§§g g?oéféaﬂemféﬂéid.a-@@ £98iieavei ght o

~a-conpari son, HA was 1 ncorporated in a further

| 000 babeifa PledHli SKOEnE datdoudtdnuidRiduee: alideak L (ATRS deftnedned by a

nodi fi ed Ranci nat Met hod which is an accel erated oxi dation test described
by J. €@nknddetish| patib® ofrtneotieathent Jivhded ogy 49€2indkttids, No.
6, p. 71", in chicken fat at 100[err]C. The oxidative stability of the
chi ckepefidd vaf tiee econteoll byas hesédideet Fepoperthe ¢ffoctivenesseof cili®r ed
for the fat to becone rancid. To facilitate conparison of the data, the
ant i oxanibhexidamys ¢ A In tae hest asfrazepnehicken Farki WasPethedt r eat nent
di vided by the induction period of the control_ was_used to.reﬁgrt t he
ef f ectAHRPRELY FVERl et RAT (Mt 3. SFPAVE hECP st TRE r BS3h RMFEREHIIRS has

moor pEPEE ctPeRFERE Ry ntbeaobY< b okSas “Fanthee 88 HAF BERERETEIE N Cla
;8;] g;%g%?ﬁo l;%n:?%% bgl g%;gg&f%mcé‘éﬁéfé‘sfé‘é’tﬁé‘%&ﬂ%f”cﬂﬁ&k&&“f@w' ng the
and chicken fat containing the antioxidant were then placed in
the Rancimat reactién véssels for the accelerated oxidation test.
The test temperature was ilO‘C ;nstead of 100°C which is
prescribed by the Rancimat Method.noted above. This waé the only

modification made to the Rancimat procedure. The air flow rate

was 20 litre/hr. The results are as shown in Table I:

TABLE I

N\ | ANTTOXIDANT AI
| Fraction 11 | 3.6 -

Fraction III 5.0

Fraction II and AA 6.4

BHA _ 6.0

These results showed that the antioxidant activity of
the tea extracts were comparable with that of a commercial

synthetic antioxidant.



&

the Ranci mat reaction vessels for the accel erated oxidation test. The test
tenpe;gig&g was 110[err]C instead of 100[err]C which is prescribed by the
t

Ranci thod noted above. This was the only nodification pade to:the
_Ranci mat~”procedure. The air flowrate was 20 litre/hr. The resul'ts are as i

shown,i n Tgblz | : TABLE | ANTIOXI DANT = 1= Al Fraction |

3.6 Fr I : 5.0 Fraction Il and AA 6.4 BHA

6.0 These results showed that the antioxidant activity of the tea extracts‘;

were conparable with that of a comercial synthetic antioxidant. -9-

Exanple 2 Sanpsesp®ésFoacirabtionFiachtaBelibn 1251 288iahed keavesadld

Fraction Ill fornmed in the process described in Exanple 1 were incorporated

into ghackeactdbnalIvYaEbPHedCOACEREr prboBssaadsteshbed A examphy the sane
way as described in Exanple 1. The values of the antioxidant activity (Al)

at t hwevar incsrponatadr ahtonshfcken f£att he Yacdousntoatehtzatibnds apdesent
in the chicken fat are shown in Table I1: TABLE I
tested in exactly the same way as described in Example 1. The
values of the antioxidant activity (AI) at the various:
concentrations given as the % content of tea solids present in

the chicken fat are shown in Table II:

TABLE 11

‘Antioxidant '~ Tea Solids (% Concentration)

0005 . 0.10 0050 loo
Fraction I 1.5 ~1.8 - 3.4 -
Fraction II 3.6 6.2 ° 13.2 15.6
Residual Tea Leaves 1.0 1.6 3.0 2.8
Fraction III 5.0 8.0 18.0 21.7
Instant Tea Powder 1.8 2.2 4.6 7.3 o

No flavour from the tea extracts was imparted to the

chicken fat even at 1% concentration.



Antiodeant Tea Sal ids (% Concentration) 0.05 0.10
0. 50 1.0 Fractian I* ' 1.5 1.8 3.4 -
fFraction I4 ° -~ | .3.6. 6.2 - 13.2 15. 6 Resi dugf Tea
Leaves: - - 1.0, 1.6 3.0 2.8 action || a
8.0 18,0 21.7 Instant Tea Powder ' 1.8 2.2 .6
,7 3 No ™ Eﬂﬁﬁlﬁh—fronlthe tea extracts was inparted to the chicken fat even
{ 1% concentrati on. - 16 - Exanple 3 Individual sanples of Fraction II
forned in the process described in Exanple 1, soy lecithin and m xtures

thereof were inegupesalad sahpieli 6 seerhat iah EEefBQﬂQQ”EhaEhﬁnirbEQEQatEd
in Table I'll and tested in exactly the sane way as described in Exanple I.

The i ndeskkr@BelCinOgxahplec1chskeletatniht Baut maddukb¥eshetBefi Ravet i ON
period of the chicken fat containing the specified additives, as well as
t he Wbsynergosateﬁ ftheonchickea GatFaacthencbhcandrabyohscmnamnaaeé in

i ndicated in Table I1l. TABLE Ill Sanple | nduction period
(hr) Table 115@39%e#g$§ﬁ¢€bﬂtPb@CtlY the same way as descr;Qeg ERracti on
l,. 500 QB 3.0 Lecithin* , 500 ppm 1.2
Example I. The induction period of the chicken fat without

additives, the induction period of the chicken fat containing the
U specified additives, as well as the 3 synergism of the mixtures

of Fraction II and soy lecithin are indicated in Table III.

- TABLE III
Sample Induction period (hr) £ synergism
Control ' 1.0 - ) ' -
Fraction II, 500 ppm . 3.0 -
Lecithin*{ 500 ppm 1.2 | -
Fraction II, 500 ppm and _

@, lecithin, 500 ppm 4.3 | 33.3
Lecithin, 1000 ppm . 1.4 -—
Fraction II, 500 ppm and |

lecithin, 1000 ppm 4.9 38.5

%*
Centrolex £ lecithin, Central Soya

% synergism = 100 [(IM-IL)=-(IA-IL)=-(IS~-IL)]

(IM=-IL)
IL = Induction pericd of substrate
IA = Induction period of primary antioxidant

IS = Induction period of synergist

IM = Induction period of primary antioxidant/synergist



Fraction Il, 500 ppmand | ecithin, 500 ppm. 4.3
33.3 Lecithin, 1000 ppm 1.4 ‘ : -

Fracti ogoP), 500 ppm and | ecithin, 1000 ppm , 4.9 - "

38.5 Ce lex f lecithin, Central Soyd4msynergism= [err] I|L°= Induction *
period of substrate |A = Induction period of primary antioxidant |S =

| nductEBxammpke i9d of synergist IM= Induction period of primary

ant i oxi dant/ syner gi st Exanpl e 4 Sanples of Fraction | and Fraction Il _ -

formed in the process described in Exanple 1 were each made into 3% aqueou
solutions. To each solution were added_two vol unmes of ethyl acetate to

formtwo i nmi scﬁ?ﬂ%l?.sd FTAHE P gartRe EFAFEIRR Thl ferred bmdthee
ot ar PSR AP e TRTIRES (] GRS o mddR LS poadVE o
or gani ST o i chofikdon pRER 5084 HLEIoRts SEICIRRL ' or 1T
Conv e A0 MNP ENBES (819 SR ol 1
collected and the procedure of extraction was repeated twice. '
The pooled organic layer was rotary evaporated and the residue
frgeze dried. Thé yield was 31% for Fractibn I and 9% for ]
Fraction II.
Samples of Fraction I, Fraction II, the organic extract
of Fraction I (Fraction IA) and the organic extract of Fraction
I1 (Fraqtion IIA) were incorporated into chicken fat at a solids
content of 500 ppm and the antioxidant index (AI) was determined
as deééribed ip Example 1. The results are given im Table IV and

illustrate the improved antioxidant activity of the organic

extract compared with the aqueous extract.

TABLE IV
Instant Tea Extract AI
Fraction I _ 2.1 .
Fraction I1 3.8
Fraction IA 7.8

. Fraction IIA 11.6



‘as. described in Exanple |. The'results are given in Table IV and illustrate
t he |nproved antioxidant activity of the organic extract conpared with the
aqueous extract JABLE |V, I nstant Tea Extract AL~
Fraction™ |’ . : _ 2.1 Fraction || -

3.8 Fractiop. | 5 -12%.8 Fraction I1A ‘:
11. 6 EiiﬂﬁﬁﬁLg 5 ' -12 - A sanple of Fraction
farred in the process described in Exanple 1 was heated at 190[err]C for 30
m nutes. Sanples of Fraction | and the treated Fraction | were incorporated
into chicken fag asmglé%fdﬁr&eewatxOéoéﬂaappm £nd ghscaaslaégeeﬂgeandex

nmeasured in the way tescribed In Exanple 1 was found to be 2.4 for Fraction
| and 4nlpfonpiscntods Fhasté@nat, 190°¢NPoLVEOEHineted0% siplpseof A sanpl e
of Fraction I forned in the process described in Exanple 1 was m xed for 1
hour afrd&tten] L and theptktdabedi FRabtidnby werghinbaspdratedhintei ght . of
Fraction | of tannase obtained from Enzyne Devel opnent Conpany, NY, NY.
Sanpl eshixkénafat ont | aasolide comhese ofeQQQdPFMaﬁmdoﬁh¢ et toxidanpor at ed

into chicken fat at a solids content of 500 m and the anti oxi dant i ndex
index measured in the way described_in xample 1 was found to be

2.4 for Fraction I and 4.1 for treated Fraction I, an improvement

Example 6

A sample of Fraction I formed in the process described
in Example 1 was mixed for 1 hour at 45°C and at pH 4.5 with 0.1%
by weight based on the weight.of Ftaction I of tannase obtained
from Enzyme Development Company, NY, NY. Samples of Fraction I
and the tannase treated Fraction I were incorporated into chicken
fat at a solids content of 500 ppm and the antioxidant index
measured in the way described in Example 1 was found to be 1.5
for Fraction I and 2.8 for the tannase treated Fraction I showing
that the tannase treatment almost doubled the antioxidant

activity of Fraction I.



neasured in the way described in Exanple 1 was found to be 1.5 for Fraction
and7238. for the tannase treated Fraction | showi ng tHat the tannase
treatn@ﬁ? al nost doubl ed the antioxidant activity of Fraction I. °~ Exanple
7 Sa of Fraction | formed in the process descri bed in Exanple 1,°
Fractlon | treated with tannase as descrif)€j in Exanple 6, and a nixture of
85 paExampfles 7t annase treated Fraction | and 15 parts of ascorbic acid were

i ncorporated into separate sanples of chicken fat at a solids content o
concentration indicated in Table V The antioxi dant index (Al) of each
sanpl e was nea le 1 and t e valu of the
Al at the vari &g‘P &?c@r#%é'ﬁ %ﬁ&ﬁﬁ’nﬁﬁ‘ % é”‘\?caﬁéBL X’ﬂ:lant

Tea S%' i3 lgy(g. %@ttr %31' @n 'ﬁa%lé'dc L?ﬁ'%hf ac%)nn%s%z%f Eesé}ﬁ{éd in 0' 10

0. 25 ctl onI

3. 4 Tﬁﬁﬁﬁi‘iet %eata"‘r‘ﬁ & a0idedrd of 85 parts o & tannas% 5created 3.4
4.6 .7 Tannase treated Fraction | + 4.5

4.8 Fractio% I and 15 paAeeoidE asavrbithexdd estd s.miunpdfraa:ted Hert® i s
excel | ent synergi sm between tannase treated Fraction |I and ascorbic acid,
. especisaipayate samples of chicken fat at a solids content concentration

2.7

indicated in Table V. The antioxidant index (Al) of each sample

was measured in the way described in Example 1 and the values of- o,

+he AI at the various concentrations are shown in Table V.

TABLE V
Antioxidant Tea solids (% concentraiion in chicken fat)
0.025 0.05 0.10 0.25 0.50
Fraction I 1.2 1.4 1.8 2.7 3.4
Tannase treated | :
Fraction I - 1.6 2.5 3.4 4.6 4.7.
Tannase treated \;/

Fraction I + - 3.5 4.5 . 4.8 5.8 7.1
Ascorbic acid : _

These results show that there is excellent synergism
between tannase treated Fraction I and ascorbic acid, especially

at solids concentrations of 0.025% and 0.05%.

#



" at sol.ids concentrations of 0.025% and 0. 05% -14- Exanple 8 The
effectiveness of Fraction Il and sol vent extracted Fraction |l as prepared
41 n Exanpl-e 4 0f the present i.nvention was tested in pork by nixing‘i '
(]

extract ‘at a solids concentration shown +f 4able VI with | C0Qy por
fresh ground pork in a Hobart M xer (Mddel Nr. KS-A) on a setting O For
3_nin&%§EEEEL££tion Il was added to 20m water before being mxed with the
pork whereas solvent extracted Fraction Il was nixed with 2.5n ethanol and
t hen incorporated into 20m water to aid dispersion. The tea antioxidants

of the present qghnv ' ; onpalr it f I e antioxidants
Rosemary AR angh%. %r%(éteg}é' 0 %@aﬁ l\ﬁgll gﬁlev%lﬁa %ﬁg{)&?}n% xe Ijvaocighqu. 5m
et Nan@l-a224 d'817 123 Yridpared 8% EXampA@Tls Wi @ r@sentddink@nleQ o &radOr K.

25g portions of each”bafch of pork containing the“antioxidants as well as a
250 paeldt®d Gn fgorsh oy aldxdi RO dacholexdRict RItG FH) i brtidntraddiant s

were packed in air-perneable plastic filnms and stored for one week at
4] er r phowhhd naMaibde ¥Inwithi A000ge pestions @\falfraishd grpundspoxdr \in a
.evaluation panel and the results are shown in Table VI. TABLE VI TREATMENT
Rank HobartCithrem dModeds 8ir .( K§-Addion wesetting of 2 for53 minutesSpoil ed,
ranCI%raction_Ii was added to 20ml water before being.mixed with the
K,} pork whereas solvent extracted Frac;ion II was mixed with 2.5ml
ethanol and then incorporated into 20ml water to aid.dispersion.
The tea antioxidants of the present invention were compared with
the fat soluble antioxidants Rosemary AR And a mixture of BgA and
BHT which were also mixed with 2.5ml ethanol and then incorpo-
rated into 20ml water before adding to the pork. 25g portions of
eac¢h batch of pork containing fhe'antipxidants as well as a 25¢g
portion of fresh ground pork not containing any added anti-

oxidants were packed in air-permeable plastic films and stored

for one week at 4°C. The antioxidant effectiveness was evaluated

N by a sensory evaluation panel and the results are shown in Table

vI.
TABLE VI

TREATMENT : | Rank Comments
Control (no additives) 5 Spoiled, rancid
Fraction 1II (1000 ppm) 2 Fresh meat aroma
Solvent extract (500 ppm) 1 _ Fresh meat aroma
Rosemary AR (500 ppm) 4 Rosemary odour

BHA (100 ppm) & BHT (100 ppm) 3 Slight off-odour



Fraction Il (1000 ppm 2 Fresh nmeat aroma Sol vent
extract 500 ppm 1 Fresh meat aroma Rosemary AR (500°
ppm Qk)f 4 - Rosemary -odour BHA (100 ,ppnm) & BHT ¢ 100-.ppm

3 Slight off-odour Example 9 ége ef fectiveness of a sol vent
extracted Fraction Il as prepared in Exé le 4 of the present invention was
testeGﬂam%ggl?rxwk and beef at a solids concentration of 250 ppmin. | OOOg
portions of fresh ground pork and beef. The solvent extracted Fraction Il «
was mixed with 2. Sm ethanol and then incorporated into 20m water before
being m xed with the nmeat in a Hobart Mxer (Mdel N. KS-A) on a setting
of 2 for 3 m nThes effegtiyanasenPHr alivenk @xvrRrPRk ERrrvin KorRsi ni ng

sol vent extract, as well as 25g control port,ions of pork and beef, nqgt -

]?Ort aPFeRgresly ??&“?ﬁ: &« ofa e \Héreéeﬁ‘étr:l KERY SO 18 WAS r?ﬁﬁﬂeéi PRI

[ . 4 1C._ T ' ' '
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Soc. he résults "given in cl ear e ‘superi or

ant i OpirdaRli GACHTVijak @i xedd WA SNi5nAX dtdaln® 107a dd & HUrE SiGlHo A g d PN
TABLE VI SAMPLE : TBA Val ue Pork "Contro

0.44 jinto 20ml water before being mixed with the meat in a Hobart

Mixer (Model Nr. K5~A) on a setting of ‘2 for 3 minutes. 25g '

portions of each batch of pork and beef containing solvent
extract as well as 25g control portions of pork and beef not
containing any added antioxidants were packed in air-permeable
plastic films and stored for 8 days at 4°C. The antioxidant
effectiveness was evaluated by the chemical TBA (thiobarbituric
acid).method following as genefal guideline, the procedﬁre of
Tarladgis et al. 1960. J. Am. Oil Chem. Soc. 37:44. The results
given in Table VII show clearly the superior antioxidant activity

of the solvent extracts of the present invention.

TABLE VII
. *
SAMPLE ' TEBA Value
Pork Control 0.44
Pork + Solvent Extract ' 0.22
Beef Control : 1.27
Beef + Solvent Extract 0.38

*
mg malonaldehyde per 1000g sample.
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Pork + Sol vent Extract - . 0. 22 Beef Control
1.27 Beef + Solvent Extract 0.38 * ny

mal onal dehyde* per |1 Q0Qg sanpl.e. Clainms 1. A conposition conprisin
food-susceptible to |ipid oxidation and a tea extract fornmed by hot
extraction of black tea | eaves wherein aféjeast part of the extracti

is carried out at a tenperature from 130 to 210[err]C, the anmount o
extract being such that the content of tea solids present is fromO0.005%to
1%5@6by wei ghti1hamsed on the weight of food, said extract containing at

| east 5% by wei ght of pol yphenol s based on the weight of tea solids. 10 2.

A conposi ti onlaccar dompgos bt témicnriprnitseime 2 tflveod caseeprtablecodat dipsdfrom 4%
to 10%tea solids by weight based on the weight of the extract. 15 3. A
conposi ti on aczdAdthgntand|aj teal edtdradth fiormede yeiotagnuesushestnagt bgn
extracting the black tea | eaves at a tenperature from80 Cto 130 Cto give
an initial exPfaBtatkr et bpavss dersiny adt ileg sthdardseduihe exyeachion

Lemperature 11,om 1300 gh LGt O SIS A% I 133004081 b8! 2Re

(Fractio _
amount of extract being such that the content of tea solids

present is from 0.005% to 1.5% by weight based on the weight
k) of food, said extract containing at least 5% by weight of
polyphenols based on the weight of tea solids.
10 |
2. A composition according to claim 1 wherein the tea
extract contains'from 4% to 10% tea solids by weight based

on the weight of the extract.

15 3. A composition according to claim 1 wherein the tea
extract is obtained by extracting the black tea leaves at
a temperature from 80°C to 130°C to give an initial extract
(Fraction 1) and extracting the residual leaves at a
temperature from 130°C to 210°C to give a second extract

20 (Fraction II).

4. A composition according to claim 3 wherein Fraction I

and Fraction II are combined and concentrated to give a

concentrate containing approximately 5 to 10% by weight of
25 tea solids which is cooled and the insoluble tannins

removed therefrom to give a third extract (Fraétion I11).

e

N



4. A conposition according to claim3 wherein Fraction | and Fraction o
are conb“ned and concentrated to give a concentrate contai ni ng

appr oxi ly 5 to 10% by wei ght of 25 tea solids which is cooled and the.
i nsol upl annins renoved therefromto give a third extract (Fraction-l14).
-17- 5\ conposi tion according to clat]* wherein the amount of ,extract

in the food is such that the tea solids content is fromO0.008%to 0.75% by
wei ght based, on the weight of food. 5 6. A conposition according to clalql'
| wherein asé&or bidic campdsdtibacachonding atsccigiasehtwligreim divguamouptto 2%
by wei ght based on the weight of food. 10 7. A conposition according to
clai m | wher &ifn egtgacgaiax hactfopé iarsuel et dhedes t991d dfarcontent

‘imm scible organic s Iven tracts, at |l east a art of the poly-
phenol s fromk érewtgaeps 1§° 78% £ Wﬁ&éﬁ iRfASSc ?ﬂftﬁ?%ﬂ@% 1
wherein the tea £extract S treated mnth tannase. 9. A conposition
conprising a ogd susceptible to lipid oxidation and a tea extract forned
by aqueagys extraction of 20 bl ack tea |l eaves at a tenperature from80 C
to 130 Cto give an extract (Fraction |I) which is then either:

6. A composition according to claim 1 wherein ascorbic

acid or lecithin is.also present in an amount up to 2% by

weight based on the weight of food. i;i
10 7. A composition according to claim 1 wherein the tea

extract is further extracted with a water immiscible

-organic solvent which extracts at least a part of the poly-

phenols from the extract.

15 8. A composition according to claim 1 wherein the tea -

extract is treated with tannase.

9. A composition comprising a food susceptible to lipid ot
oxidation and a tea extract formed by -aqueous extraction of
20 black tea leaves at a temperature from 80°C to 130°C to give

an extract (Fraction 1) which is then either:

2) heated at a temperature from 130°C to 190°C for a
period of from 10 to 60 minutes
25 b) further extracted with a water immiscible organic solvent

which extracts at least a part of the polyphenols from

—x

O



v a) heated at a terrperature from130[err]C to 190[err]C for a period of from
10 td 60 mnutes 25 +*b) Tfurther extracted with a water i mm scible organic
sol vent which extracts at |east a part of the polyphenols from e

v extract- c) treated W th tannase or d) m]ﬁed wth ascorbic acid or(t&i)'hin.
5 10 15 20 25

S the extract
c) treated with tannase or
d) mixed with ascorbic acid or lecithin.
5
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