WO 01/11979 1 PCT/ EPOQO 06990 TEA PRODUCT 5 The present invention relates
to a tea product, nore specifically, <certain black |eaf teas that resenble
ort hodox processed tea but possess infusion characteristics nore simlar
to that of CTC processed tea. 10 Background and prior art Leaf tea may be
prepared @5 @ingen | eaf tea or black leaf tea. Cenerally, PoTmEPepeddeo bl ack
| eaf tea fresh green | eaves of the 15 plant Canellia sinensis are wthered
(subjected to mld drying), comm nuted, fernmented (in which process enzynes
in the tea | eaf wuse atnospheric oxygen to oxidize various substrates to
produce brown-col oured products) and then fired (to dry the tea | eaves).
Green leaf tea is not exposed to & PRYPIE ati on process. 20 Partia
fermentation may be used to produce internediate-type teas known as

"ool ong" tea. Conventional w sdomdictates that in black tea manufacture
tea must be macerated in sone way to liberate the fernentative enzynes 25
and thei Thsubstseatesnvéritiion rhéateaves a Oae rwvumcemare sreciifiicadhy: ways
but ‘broadly. spegkbng 108 & akecha0 SAATECOAN LY pIBLOOLS 12, daing this.
The first, called "orthodox manufacture", involves rolling Pre- 30 wei ghed
bat ches BPss#ishénédsiea fheapeseptorcs gorer fBhtiatg fof FRrAPT &7¢ drying
steps. SgrealdLd tenthodox tea" is typically characterised by wthered

| eaf portions that are aesthetically pleasing to many but produce lighter
liquors due to | ess extensive fernentation. 35 WO 01/11979 2

PCT/HP00/ 06990 The second nethod is the nost popul ar of a nunber of

non- or t hodox, contiguous nmet hods that involves using a nmachine resenbling
a Background and prior art

Leaf tea may be prepared as green leaf tea or black leaf tea.
Generally, to prepare black leaf tea fresh green leaves of the

15 plant Camellia sinensis are withered (subjected to mild drying),
comminuted, fermented (in which process enzymes in the tea leaf
use atmospheric oxygen to oxidize various substrates to produce
brown-coloured products) and then fired (to dry the tea leaves}.
Green leaf tea is not exposed to the fermentation process.

20 Partial fermentation may be used to produce intermediate-type teas

known as "oolong" tea.

Conventional wisdom dictates that in black tea manufacture tea
must be macerated in some way to liberate the fermentative enzymes

25 and their substrates within the leaves. One can macerate tea in
many ways but broadly speaking there are two main mechanised

methods for doing this.

The first, called "orthodox manufacture"”, involves rolling pre-

30 weighed batches of withered tea leaves prior to fermenting, firing
and drying steps. So called "orthodox tea" is typically
characterised by withered leaf portions that are aesthetically
pleasing to many but produce lighter liquors due to less extensive

fermentation.
35



mangl e that cuts, tears and curls tea |eaves. The original nmachine was
invented by W MKercher in 1930 and is commonly 5 referred to as a CIC
(cut-tear-curl) nmachine. The finely cut product is known generically as
"CTC tea" and is characterised by a fast infusion rate and strong col our.
This net hgd 168 to produce tea that,is nore consistent @od/BPod/OE»M in
quality than the orthodox nethod. 10 Both orthodox and CTC machi nes are
often used in conjunction with a Rotorvane machine, which mnces wthered

tea | eavese sHiese mEBhdwds aRd hbei pdpudber ¥r athundee bR ﬁ@@rdﬁmﬁagture

are described in "Tea: Cultivation to Consunptiqn" edite K C. 15
W11 son S MUcNS PEFRSG: &haéhéfﬁ'r%]zve@ M9 1995 @né?ﬁ? zi‘ki ng
consunermm@]feertaacecﬁw gictalrer and t huodex ten (3&red ea Ths arn@irtaeﬂr of nati onal
or regi onal cuIt oun he_v | appea d texture
of | eaf Iflea are " lnvgnfodn?)yl ﬁdr%%%éd:‘r%zle%f £ i%@ aln%l g?g{é particles

bei ngp asgmre@tdeéovxmha HTghdcugubgd tycurip W@ltll-:l?ﬁ} nﬂ“ﬁﬁeﬁsn?@a qu§

i ncr easi ?%d/u&uﬁ%hﬁﬁ@@n'cﬂene‘rﬂ:gilPaep;,er"Cb@Q%eQ-ﬂdarH"QsCQl'lgyéc&frltsré% piynf used
product tends to be nore inportant. 25 Sonme consuners however want the best

of bot h fofdds;infugion Fafsr anfedt¥nd 9°36KE - anth FedCSPPRKESHT HGdox
processegré@icduahsnat hiss moirquosncihareact endstncforaf ia fuilery frarented CTC

processeg tea thol(.inforét nately there is no cormercially available tea

manuf act GPF ne ng ~€qui pnent that can deliver such a leaf tea. 30 In response
to tlibse needs, the present inventors have devel oped a black |eaf tea that

r esenbl eg, o thadaxoRr 96eSsRALER: ML J.f Wsesn hddee iGT Qﬁ;&@@é%%%&@ﬁ 35 In
our co-pending international patent application PCT/EP99/ 00775 whole tea

| eaves aPeRItbEErel2ERLRe heRt CRNBEICS Vatherpdriaurt&avand 9158 durati on
that is puffiddd enld theinidisabeyl efdesdiat iAntea manufacture are

described in "Tea: Cultivation to Consumption” edited by K. C.

15 Willson and M. N. Clifford, Chapman & Hall, 1992.

Generally speaking consumer preference for either orthodox or CTC
tea is a matter of national or regional culture. In some
countries the visual appearance and texture of leaf tea are

20 important indicators of quality, larger leaf particles being
associated with higher quality. In Western markets tea is
increasingly purchased in filter paper bags and the colour of the

infused product tends to be more important.

25 Some consumers however want the best of both worlds; i.e. a leaf
tea that looks and feels like orthodox processed tea but has the
ligquor characteristics of a fuller fermented CTC processed tea.
Unfortunately there is no commercially available tea manufacturing
equipment that can deliver such a leaf tea.

30
In response to those needs, the present inventors have developed a
black leaf tea that resembles orthodox processed tea but infuses

like CTC processed tea.

35 In our co-pending international patent application PCT/EP3%9/00775
whole tea leaves are subjected to a heat shock at a temperature

and for a duration that is sufficient to initiate fermentation,



WO 01/11979 3 PCT/ EPO0/ 06990 and enabling the tea to fernent for a tine
and at a tenperature that is sufficient to achieve desired |iquor
properties. In our co-pendi ng European patent application EP 98306543 whol e
| eaf tea is inpregnated tea | eaves with liquid carbon dioxide 5 within a
pressure wesmEali979depr essurising the vedsel at a rate that PCIERPP ent to
freeze the |iquid carbon dioxide, applying sufficient heat to cause the
frozen carbon dioxide to subline and consequently initiate fernentation
within taed leeabésng aticowieagtphternay tforf erpir angr ad ai pemrgratuirs

sufficieplad qsachkeys dgsibedcdedd %@Er@&opﬁddre§:roﬁggtpéé" ng the
fermented product to yield the whole |eaf_ tea. Both nethods can_be used to

nmake bl abk QWaroreed st HHESBABT &2 0t ﬁBkuca;ﬁl&@eggeag%%%MSUtWhﬁé@ t he
i nf usi on1&dmraet e5i Shpreynate€TEea e apracessied fiedd Aatbot diiredilied i s

descrd bed. i.n our ¢o endi ng U it Ki_n t catio 315. 0.
The pres®ht™hveR org ea\yéa i ngés epressgg?l%] %t%%uvgggg%a%ete;}é@gf Qchls.gme of
t he m)st15p)r:effér1|cednpr1udtf@te§29ftln¢1elleﬂuoﬂeﬁ@n1?¢ror¢b@xnfé?ho@l@pl@@9and f ound

they cang gﬁfm@%@%@gﬂSc%dcaﬁsgr&%lcftr%zeﬁr c8ord MAbxk e tdrd8SNGEL bMg Of
their od of manufacture. Statement of the invention 25 In broad ternmns

the pr es@?ﬂ*ﬁ%?éﬁ%yo%fllr"éiaéﬁe§ef16erbtlaa¥ét?nl BaFhindhe h5evhas 3 NEWApEeiPance of
or t hodoxt g5 ocessete bt atk Leaihdtthis iGhauaeierdrredoi Achhate |deshasdt he

i nf on_characteristics o C . praqcessed b ac fea, odox
appg@r antedEHn PEEPFEL i r?@&cg{iyja’gg & e?? TS agtré)? 5 SR r%gjttganel or
i mge anahykd sleaPreéarably the | eaf tea conpri ses V\/nol e |l eaf grades or

| eafy brokens. 35 The average length of the leaf tea is preferably at |east

three tinmes the average width of the tea, especi allx or at |east about
Both methods can be used to make black leaf tea that resembles

orthodox processed tea but has the infusion characteristics of CIC
15 processed tea. A third method is described in our co-pending

United Kingdom patent application GB 0010315.0.

The present inventors have investigated the product parameters of
some of the most preferred products of the aforementioned methods
20 and found they can be characterised as products per se, that is,

irrespective of their method of manufacture.

Statement of the invention

25
In broad terms the present invention relates to black leaf tea
that has the appearance of orthodox processed black tea but is
characterised in that it has the infusion characteristics of CIC
processed black leaf tea.

30

Orthodox appearance can be determined by an expert tea taster, a
trained panel or image analysis. Preferably the leaf tea

comprises whole leaf grades or leafy brokens.

35 The average length of the leaf tea is preferably at least three

times the average width of the tea, especially or at least about



WO 01/11979 4 PCT/ EPOO/ 06990 5% of the tea particles have a D-circle
perineter ratio of 1.6 or greater. CTC infusion character can be

determ ned by an expert tea taster, 5 both in the presence or absence of
m |k, both qualitatively and quantitatively on a suitable industry scale.
A bl ack twa opfitdze present invention when infused in freshbgr/EBGI/I602D

dei oni sed water at a concentration of 10 g/1 for 3 mnutes 10 preferably
provi des an infusion that has an a* value of 12 or greater and a b* val ue
of 75 orsygreates,cdrarpieies abklve anpadiryal yerofeldr and igr eat etcagd a b*
val ue of 80 or greater, but especially an a* value of 16 and greater and a
b* val u¥'SF "85 or greater. 15 The black |leaf tea preferably infuses in
freshly boiled water at a rate in excess of that of the equival ent mass of

t he Sa”gc%qtceﬁn%s%n CIRacabl e ze hQ@&rrﬁ@?@sdJ%g%Hoé‘fpé&rtt hedox,progcessing,

but erably at |east as fast as the equivalent mass of the sane tea 20
t hat 5ha§©Q]3rli’déPg61f‘1% REFCSPFBCcRE sTafgnceTeR M¥ gy PRED plirpbET P LY handr esent

i nventi auameanstl eafy oxabeshadafrconmEasety |@aa|enensi s or Canellia assam ca.
It also includes rooibos tea obtained from Aspal at hus |inearis however 25
that is a poor source of endogenous fernenting enzynes. "Tea" is also

i nt endedA td aickctedeoft deppodsexit dnvbhendh nthemwanbnsemdrin dfresahy of t hese

teas. " %Tletdeée;,gfl‘;s%ﬁi LSg.that contalps, aneOby Pg}fafo(%“?’g}c‘]?ﬁ?ea an

uni nf usedp orm |'eaf tea" means substantially fernente t ea.
"Whdle |rusfferehlyiprdvides esealntfomies that hirse agubstedtusaldly 1350f ntact, that

I's | eavegrdhat BRyes npt vhees smcey atedradeinemot-Bapre RE-HARMLAULed by
cutting etc di srupted by rollin . 9L le Sone \é\%) 01/11979 5 CT/ EPOCQ 06990

value of 14 'and greater an ue of or greater,
especially an a* value of 16 and greater and a b* value of 85 or
greater.

15
The black leaf tea preferably infuses in freshly boiled water at a
rate in excess of that of the equivalent mass of the same tea of a
comparable size that has undergone orthodox processing, but
preferably at least as fast as the equivalent mass of the same tea

20 that has undergone CTC processing.

"Tea" for the purposes of the present invention means leaf
material from Camellia sinensis or Camellia assamica. It also
includes rooibos tea obtained from Aspalathus linearis however
25 that is a poor source of endogenous fermenting enzymes. "Tea" is
also intended to include the product of blending two or more of

any of these teas.

"Leaf tea" means tea that contains one or more tea origins in an

30 uninfused form.
"Black leaf tea" means substantially fermented leaf tea.
"Whole leaf tea" includes tea leaves that are substantially

35 intact, that i1s leaves that have not been macerated whether that

be comminuted by cutting etc, disrupted by rolling, or by some



other nmeans. It could conveniently include single | eaves, a cluster of

| eaves or the traditional two | eaves and a bud. Substantial |eaf fragnents
that are ot herw se unnacerated may well behave |ike intact |eaves and thus
for the purposes of this 5 invention they should be considered as "whol e

| eaf tea"wba@aie7bor the avoi dance of dpubt the word ' conpripseapoo/sedant ended
to nmean including but not necessarily "consisting of" or "conposed of"

In other words the listed steps or options need not be 10 exhaustive.

Det ai | edbtthescneégid .on 1af cbhed i qurernient 15 ﬂihﬂu]alreeseﬂ@lé Nueiddsonar el ates to
certain |.eat bl ack teas that res . e_orthodox _processed . .tea but infuse
rapi dl y ﬁluﬁteﬁﬁfcl&processedtkf ea” me n?%awtga Pt %%%r% P4t hered or not,
wi | | notSubpoataimebusiaf f2@grﬁ@rtrﬁertﬁlatl armrstthetmrltsm gyeretkatEhlemapphé lant has
found t me%agénlﬂp@ 1@'1(Eglcgv§ga\pé/s ahl% %EQO% Q%%CﬁhgﬁgséQ th‘?:h%m ement i oned
i nternational patent application PCI/EP99/00775 ean patent

app! PcatinygnEPCD g3tre’s 4 Ouéﬁdoﬁrﬁotnéddﬁifﬁ%o%?n"p’&?éﬂtl IﬁQ?é't iteA- GB
0010315.0. The specifications of each are incorporated into the 25 present

speci fi by r.eferenc esent |,nvent ors have jinvesti gat ed the

pr oduct %%érgﬁﬁt%‘f%l%‘flcesiBﬁed%‘fm F‘fenﬁgf prFEr &S protdctePerdt he

af or enentgagnédchetigd$ut andt fromed shihéyy carprze stchag act'erdrseédoagopsdduct s per
se, 30 itsespect i t, o] f T L ack, Leaf tea of

t he rescref;t |%ﬁe%%ﬁuggﬁgb%hﬁéggg?e%Fé%%%ra%%?%% Ilel%tcpt O%I té ort hodox
appédr are@adadi CIC i nfusion character as will be descrl bed in the ensuing
pages with reference to the 35 acconpanyi ng drawi ngs. WO 01/11979 6

PCT/ EPOO/ 06990 In the drawings: Figure 1 illustrates the predom nant | eaf
tea shapes that were wused to train a panel to distinguish between various

| eaf Detailed description of the invention

15 The present invention relates to certain leaf black teas that
resemble orthodox processed tea but infuse rapidly like CTC

processed tea.

Whole leaf tea, it seems, withered or not, will not spontaneously
20 ferment. It must be triggered. The applicant has found this can
be achieved by the methods described in the aforementioned
international patent application PCT/EP99/00775, European patent
application EP 98306543, and United Kingdom patent application GB
0010315.0. The specifications of each are incorporated into the

25 present specification by reference.

The present inventors have investigated the product parameters of
some of the most preferred products of the aforementioned methods
and found they can be characterised as products per se,

30 irrespective of their method of manufacture.

The black leaf tea of the present invention can be characterised
with respect to its orthodox appearance and CTC infusion character
as will be described in the ensuing pages with reference to the

35 accompanying drawings.



5 appearances. This is described in detail in Exanple 2. Figures 2a to 2d
are histograns showi ng the frequency distribution of D-circle perineter
ratio (DCPR) values for various teas exam ned in Exanple 3. These can be
used to distinguish between 10 orthodox and CTC | eaf appearances. Figure 2a
repr esent wa1@19M®r equency di stributi onéof DCPR val ues | ess RATAFPOYO0F gur e
2b represents the frequency distribution of DCPR val ues between 1.2 and
1.39. Figure 2c represents the frequency distribution of DCPR val ues

bet ween In 4h@&ndrawb®s i gure 2d represents the frequency 15 distribution of
DCPR val ues of 1.6 or greater. Figure 3a shows the sanple that was used in
Exanple 4 to analyse the appearance of teas and generate characteristic
"fi nger pfigizs 1 #i/bw‘mf@ﬁ 6E% RERfoNi8nEi 92 147G 31EP6F t Hto'e3Rd CTC
teas. 20yfdguiet3bihld ysineat es dpweitrh@iequbptmsdn waedois Exampl e 4 was set

up tg) anal yse the appearance of teas anddgﬁnﬂ at e t he an_r enment i oned

"fi nger pPRtEancss - i Yired 3485t 6" AT S ROW T hat chdt &EFEPIStfc fingerprints of

three sanples of known orthodox manufactured teas that were generated

using the, qietdlog descid bed kil EXAIRE Ao fhgunRs B2qhenSe Shaw bieson
characteristic fingerprints of three 30 sanples of known CTC manufactured
t eas tha®f T rgéRePeE BRI Hgtie hPGREY hval des ciah @t AUEXSAN e 4. Figures

6 show t bgaphar@eherkshpie Ri.ngerPsd fanobeausadple dktanghl ackdteatnt ea of
t he present

i hventi on at was generated usin 35 the nethod.described in

Exaril] o 4ttt FIH00E TSI AEROO DkGS0. FTBUFS 27 FEPReRrhin OF av versus

b* col oufry@larey disvarbhunisnt eAsDCRH vedmpar &bt e tHiaze ln@as uriaditen 2BExanpl e 5

that sho acko | £ €954 L LiRR REESERtpd IR &AL LOD PrQriige i pf usi ons

that ar e\é\én%}r%%tng& ga? olfaéotlﬁeé ?ranu% act ur eg teas than orthodox nanufactured
t eas. 5and 1.39. Figure 2c represents the frequency distribution of DCPR
values between 1.4 and 1.59. Figure 2d represents the frequency

15 distribution of DCPR values of 1.6 or greater.

Figure 3a shows the sample that was used in Example 4 to analyse
the appearance of teas and generate characteristic "fingerprints"
from which one can also differentiate orthodox and CTC teas.

20
Figure 3b illustrates how the equipment used in Example 4 was set
up to analyse the appearance of teas and generate the

aforementioned "fingerprints".

25 Figures 4a to 4c show the characteristic fingerprints of three
samples of known orthodox manufactured teas that were generated

using the method described in Example 4.

Figures 5a to 5c show the characteristic fingerprints of three
30 samples of known CTC manufactured teas that were generated using

the method described in Example 4.

Figures 6 show the characteristic fingerprint of a sample of a
black leaf tea of the present invention that was generated using

35 the method described in Example 4.



Figure 8 is a graph of tea quality versus col our values of non- ml ked

i nfusions of various teas as determ ned by an expert tea taster in Exanple
6. 10 Figure 9 is a graph of tea quality versus col our values of mlked

i nfusions of various teas as determ ned by an expert tea taster in Exanple
7. 15 Ot wapaai1gg9pear ance as deternined by an expert tea t&ETEPOARORpert
tea taster can clearly distinguish teas that have the appearance of

ort hodox and teas that have the appearance of CTC processed tea (see
Exanpl e Bdguren’| agnargmphepfisa™* ofedfeidoR *t ealQr tverddsst of beayicatst Red,

rolled and dompatadl @angh LTqeREOEES SO Ek@RAPLE 5 ML GHBNYI Bfe i1 a3RPEALANCE.
Wiile tea tastlngﬁ(mhlch i ncl udes %Iadlng)ican,appear to be nore of an art
h

than a st¥®h&E, TPRELTIGAY dPVHFEESPGAMFE N i Pex peR T eticed X €a tast ers
can j udgey@inthl edt egomsSmrheasrshaidad natnbertndrixesthutd @diredb t@ashodox
appear ance as determ ned by a trained panel The applicant has found that
panel’s can be trained to assess teas 30 in order to obtain a quantitative
descri pt Foguxsf 8| éaf a apredy @fickea qualtifhy werod adouri bebtugdh afenant in
Exanpl e 2; fnoin nef L hoddox, and - i GIC d&as svene subieet 89 40 dimae apal ysis. A
nunber of predom nant | eaf shapes were identified (see Figure 1) that were
used to ERErFcter FE@R4fe Cappear ance of CTC and orthodox type black 35 |eaf
teas. A | eaf appearance panel was trained to recognise the | eaf shapes

usi var,i ous conmer ci al | vai |l abl e .t eas, The nel 01/11979
PCT/'E£P00 ﬁ%@ﬁb% pérfoft ﬁ%g%mg%a ‘ﬁﬁf&?e&ef%P%ﬁ%ﬁ?&rc%%%?% é%§§u%§e%coring
and agr eefritonise b deerr jparselt e ae nderds teSmnehduloerappear ance daesdereim ned
by partigéﬁmﬁk;Q'Tea is conmonly graded by particle size as neasured by
passage through neshes in a sorting machine. As explained in "Tea:
Cultivation to Consunption” edited by K C. Wllson and M N.

15 Orthodox appearance as determined by an expert tea taster

An expert tea taster can clearly distinguish teas that have the
appearance of orthodox and teas that have the appearance of CTC
processed tea (see Example 1). In layman's terms, orthodox tea

20 tends to be flattened, rolled and twisted and CTC processed tea is
more granular in appearance. While tea tasting (which includes
grading) can appear to be more of an art than a science, the
skilful precision with which experienced tea tasters can judge and
categorise teas should not be underestimated.

25

Orthodox appearance as determined by a trained panel

The applicant has found that panels can be trained to assess teas
30 in order to obtain a guantitative description of leaf appearance.
In the method described in detail in Example 2 known orthodox and
CTC teas were subjected to image analysis. A number of
predominant leaf shapes were identified (see Figure 1) that were
used to characterise the appearance of CTC and orthodox type black
35 leaf teas. A leaf appearance panel was trained to recognise the

leaf shapes using various commercially available teas. The panel



10 difford, Chapman & Hall, 1992, pages 502, there is no international
standard. The grades are given in Table 1 below however a tea taster or
grader | ooks for other factors too. For exanple tea that passes through 8
or 10 nesh and over 14 mesh may be BOP or BP according to the fineness of
t he dhool wiy@mevwi ch it 15 cane, or whether it conmes from ear/HPe@66990 not .
TABLE 1 Tea grades in descending order of particle size 20 G ades
Abbrevi ati on Source Whole |eaf grades G-FOP Ot hodox manufacture FOP only
OP  Br okensoFBOR-dVajacr mph dthcdds thr ensuBOR anetietwaoe smdoadchyr &£nd BP onl y
Fanni ngs, BOPE IQ@jbo‘ertw%regdﬁgltlgl from CIC OF manufacture PF Dusts PD RD The
r ot or vane ‘Tachi he was concer veéd as an attenpt to nake orthodox 25 tea by a
continuous process. Rotorvane processed tea should therefore be considered
as orthodox tea. It is conmon to use a rotorvane machine as a
pre-treatnent stage prior to CIC processing. Consequently, in the absence
of anR eXErPeRt APRSES eprdeferniped by patticle o3Z%an characteri se teas
t hat have an WD 01/11979 9 PCT/ EPO0/ 06990 orthodox appearance as
prefera conpri si n \A@o(ljedlbeaf a%@glfg or QVSOKQQSS Lt cgl ggley | eafy
br okens)’,%specT a1y 't H652°0f b Foken ™ bringe “pekod PYgPade {%a or
| ar ger. thrAupbreesiatsaiihed sbdasigiof meahinon. syst erpisingd/ém "AeFables 2 to 4
Cultivation to Consumption" edited by K. C. Willson and M. N.

10 Clifford, Chapman & Hall, 1992, pages 502, there is no

international standard. The grades are given in Table 1 below
however a tea taster or grader looks for other factors too. For
example tea that passes through 8 or 10 mesh and over 14 mesh may
be BOP or BP according to the fineness of the dhool from which it

15 came, or whether it comes from cut leaf or not.

TABLE 1

Tea grades in descending order of particle size

20
Grades Abbreviation Source

Whole leaf grades GFOP Orthodox manufacture
FOP only
oP

Brokens FBOP Major products from
BOP rotorvane manufacture
BP only

Fannings BOPF Major products from CTC
OF manufacture
P

Dusts PD
RD

The rotorvane machine was conceived as an attempt to make orthodox
25 tea by a continuous process. Rotcrvane processed tea should
therefore be considered as orthodox tea. It is common to use a
rotorvane machine as a pre-treatment stage prior to CTC
processing. Consequently, in the absence of an experienced tea

taster or a trained panel one can characterise teas that have an



bel ow. Under this system | eaf description takes the formof a sinple

three-part code relating to nmethod of manufacture/leaf size/leaf style as

follows: 10 Manufacture: C- CIC, 0 - Othodox; M- Mxed TABLE 2 Leaf

size classification CTC Manufacturers' ORTH Manufacturers' |eaf grades

| eaf gradgs o15i%e Size AD2/CDO CH B3 BD P D C D Q PBtTAP0/639RD R

BOPF/ PF E SMALL FNGS/ PF/ PF1 S FNGS/ FNGS2 F PF1 T BOP/ LEAFY POBF/ BT G

LEAFY FNGS/ SMALL BP U LEAFY BOP/ SMALL PEKOE/ FBOP H BP1/ BOP V PEKCE |

;E)SO.P ]I?P dM—thABGE{ ﬁﬁi@f anBPSas Jpx%\f:éﬁa@yrc&hﬁ:rd 16 iBE/ wBbPe Jéa\lﬂ' 3kaBds db TABLE
Leaf style classif.ication . St Leaf descripti Pa ry_2 \er

stal Ky (THPE08 S Rrangrer bioUy BAoRF kel el Broy SRt har PROKE 6 Fair

orange pekoe (BOP) grade tea or larger.

5 A more detailed classification system is given in Tables 2 to 4
below. Under this system leaf description takes the form of a
simple three-part code relating to method of manufacture/leaf
size/leaf style as follows:
10 Manufacture: C - CTC; O - Orthodox; M - Mixed
TABLE 2

Leaf size classification

CTC Manufacturers' ORTH Manufacturers'
leaf grades leaf grades
size size
A D2/CD 0 CD/ D3
B D1 P D
C D 0 PD/ SF
D PD R BOPF/ PF
E SMALL FNGS/PF/ PF1 S FNGS/ FNGS2
F PF1 T BOP/ LEAFY POBF/ BT
G LEAFY FNGS/ SMALL BP U LEAFY BOP/ SMALL

PEKOE/ FBOP

H BP1/ BOP \Y% PEKOE
I BOLP BP W LARGE PEKOE/ BPS
J BM X OoP
K BMF Y BP/ BP2
Z BT2/ BM
15
TABLE 3
Leaf style classification
Style Leaf description
1 Powdery
2 Very stalky/fibrous
3 stalky/fibrous
4 Mixed/few fibres
5 Rather mixed
6 Fair
7 Good
8 Very good
9 Speciality/excellent style

20




7 Good 8 Very good 9 Speciality/excellent style 20 WO 01/11979 10

PCT/ EPOO/ 06990 Equi val ent size grades for teas manufactured using the two
conventional mnmethods are sunmarised in Table 4 below. TABLE 4 5 Size grade
concordance CTC Orthodox |eaf size leaf size CP D(PPQ EQ FR GS
HT | U wodimesmpplicant has nade bl 46k | eaf teas by the FCIEFIYVOPcri bed
10 United Kingdom patent application GB 0010315.0 that have been assessed
by an expert tea taster to qualify for the following three-letter codes:
OT5 and K9B veéenpesh aamdredes (o) teegsmandfoiregndsovd ke tvarge | eaf (LL)
teas. 15 (Fihedgx. ARRAMNRACE aSs iRleh Bbaedh bisiar i gL eswhape The
flattening, rolling and tw sting operations that typify orthodox black tea
manuf acture tend to produce slivers of leaf 20 fragnments whereas the nore
di sruptive chopping action of CTC nesfigess produces granul ar tea fragnents

that5are nore uniformin size and shape. (I%%can therefore characterise
teas>that have an orthodox &8ppe e “JEREVAMNG an average length that is
preferably

CTC Orthodox

leaf size leaf size

C P

D (P/Q)

E 0

F R

G S

H T

I U

- Y

The applicant has made black leaf teas by the process described

10 United Kingdom patent application GB 0010315.0 that have been
assessed by an expert tea taster to qualify for the following
three-letter codes: OT5 and OT5 for medium leaf (ML) teas and OV4
and OV5 for large leaf (LL) teas.

15

Orthodox appearance as determined by particle shape

The flattening, rolling and twisting operations that typify
orthodox black tea manufacture tend to produce slivers of leaf

20 fragments whereas the more disruptive chopping action of CTC
machines produces granular tea fragments that are more uniform in
size and shape. One can therefore characterise teas that have an
orthodox appearance as having an average length that is preferably
at least twice the average width of the tea (i.e. an aspect ratio

25 of 2:1), more preferably at least three times the average width of

the tea (i.e. aspect ratio 3:1).

In an extension to this, as a further attempt to define orthodox
appearance the applicant has devised a method for effectively

30 measuring the roundness of tea fragments, or rather their



at least twice the average width of the tea (i.e. an aspect ratio 25 of
2:1), nore preferably at |least three tinmes the average width of the tea
(i.e. aspect ratio 3:1). In an extension to this, as a further attenpt to
define orthodox appearance the applicant has devised a nethod for

ef fecti velwp @A19masuring the roundnessiof tea fragments, oPCTHREPHheir WO
01/11979 11 PCT/ EPOO/ 06990 devi ation from perfect roundness (see Exanple
3). The nethod involves naking i mages of tea fragnents and neasuring the
D- ci r cl edevpertiinet €rom gtdrdeCDCRR)ndriEse DEPR kxamddfei Bed bihe heetdwogr ession: 5
DCPR = P. 2. (A : rein.P.i I f g and A
s s B e S R e 12 ke S0

peri net epepimedgrobpekl @FERY he Pt iRrEReftsofefinedDby Fie eexpPiess10y!

hypot hetical circle that has the sane area as the object. This paraneter
has a m ni mum value of DCPR = 1 (for_a circle). Al other shapes have DCPR
val ue’s greater than oneP*ik i S i ndependent of size. 15 The aspect ratio
versus DCPR based on perfect rectangl{es)can be conpared as follows. O
course in practice the irregular edges of real tea particles would
increase the DCPR slightly. 20 TABLE 5 Aspect ratio vs DCPR Aspect ratio
DCPR 1: 1ydede28 pP2id dnd Dbsedvdd lpedihetédrlot. dfhrticlelad A is its

observed area. It is in effect the ratio between the actual

10 perimeter of an object and the perimeter of its D-circle - i.e. a
hypothetical circle that has the same area as the object. This
parameter has a minimum value of DCPR = 1 (for a circle). All

other shapes have DCPR values greater than one. It is independent

of size.
15
The aspect ratio versus DCPR based on perfect rectangles can be
compared as follows. Of course in practice the irregular edges of
real tea particles would increase the DCPR slightly.
20
TABLE 5
Aspect ratio vs DCPR
Aspect ratio DCPR
1:1 1.128
2:2 1.197
3:1 1.303
4:1 1.410
5:1 1.514
6:1 1.612
7:1 1.706
8:1 1.785
9:1 1.881
10:1 1.962
25

A black leaf tea of the present invention is one where preferably
at least about 5% of the tea particles have a D-circle perimeter
ratio of 1.6 or greater, more preferably at least about 10% of the

tea particles have a D-circle perimeter ratio of 1.6 or greater,



6:1 1.612 7:1 1.706 8:1 1.795 9:1 1.881 10:1 1.962 25 A black leaf tea
of the present invention is one where preferably at |east about 5% of the
tea particles have a D-circle perinmeter ratio of 1.6 or greater, nore
preferably at |east about 10% of the tea particles have a D-circle

peri met er waet1i1090f 1.6 or greater, WO1®1/11979 12 PCT/ EPOOPSEFRI0/06HY even
nore preferably at |east about 15% of the tea particles have a D-circle
perimeter ratio of 1.6 or greater. This corresponds to an aspect ratio,
for the aedevaﬂtnpeeCEwﬂﬁﬁyably apprerechighgus: 155 ®f0thhotlex kRRjFdarlghce as
det er mi ngd, by, igragecid ingarprkdt rardd kel g furdhekeatt edpisto define

ort hodox appearance the 10 applicant devised a nore rigorous nethod for
d|fferenFP%ﬁﬁ%ﬂ?nﬁétW%éﬁl@F@ﬁﬁao?a%ﬁﬁ Ere £8a HPFERrAnERTERP RIS | mage
anal ysi sappesdvuniayec{see Exanple 4). The nethod invol ves neasuring the
varigﬁ; aspects of the shape of 15 sanples of black tea | eaves and

mat h tically analysing the distribution of these features. The nethod
can be used to derive a well-defined characteristic description vector or
"fingerp l.e p ts of bl ack | eaf.
The appl?%ﬁﬁﬁdﬁﬁafpggﬁghﬁ%%Tgt d%?%éﬁ&ﬁ%ﬁ %?sbggﬁgr?ﬁ%%§§£¥2§% have certain
common features that are not found in fingerprints of CTC teas, and visa
Versa VBf ey e SREGLE LS |a)‘ctteh1@t1a) hicsit10@r aﬂtﬁ)&ﬂcﬁﬁla@p@grb@c@bﬂlﬁi eness tends

bl bstantiall t bo] & _when the 25 t
o GHE proecider ARa e ieRbaS) VGTIHE RYbBTBoIS o rredge e o

between orthodox and CTC tea appearance using an image analysis

technique (see Example 4).

The method involves measuring the various aspects of the shape of
15 samples of black tea leaves and mathematically analysing the

distribution of these features.

The method can be used to derive a well-defined characteristic
description vector or "fingerprint" for each sample which

20 represents the type of black leaf. The applicant has found that
fingerprints of orthodox teas have certain common features that
are not feound in fingerprints of CTC teas, and visa versa. More
specifically the 1D histogram pertaining to oblateness tends to
resemble a substantially symmetrical inverted hyperbola when the

25 tea is CTC processed and a skewed inverted hyperbola or “wedge”

when the tea is orthodox processed.

CTC infusion character as determined by infusion performance

30
The black leaf tea of the present invention may resemble orthodox
processed black tea, at least on a macroscopic level, but it does
not exhibit the infusion characteristics of orthodox processed
tea. The black leaf tea of the present invention exhibits

35 infusion characterises normally only in seen in CTC processed

teas. These characteristics include the rate and extent of



when the tea is orthodox processed. CTC infusion character as determ ned by
i nfusion performance 30 The black |leaf tea of the present invention may
resenbl e orthodox processed black tea, at |east on a macroscopic |evel,
but it does not exhibit the infusion characteristics of orthodox processed
tea. The Roafkidwalf tea of the presentzinventi on exhibits BPETEPDU/EGION
characterises normally only in seen in CTC processed teas. These
characteristics include the rate and extent of WO 01/11979 13

PCT/ EPOG/H36896n dffdisidencas wyivienanduby dhecasuungendrnedouttgenes at ed

W t hin % fixed time. Infusion performance is determned in part by |eaf
particl e$° et ™% Smal | | eaves or | eaf portions have a | arger surface to
volune ratio than |arge | eaves or |eaf portions and thus will tend to

i nfuse f e p S e 5 that
when usi g cotmar S L LaaT ol sae Ao R B ot reas Tea T be

| essSr edfmadd ﬂr%@‘éG%/ém oA f hetr Hivngshone A 0-BIeCTEE 83 d1vd VPérBe of t he
present ﬂa&\i%m:hé)rﬁl 14@@@1ba{véshebﬂor1@@@3§or@for1énlahadtiﬁwgmm pah&nto
applicatian 0010313 i nf uslre nore |ike a CIC E?& a than an orthodox
| eaf teadnTBNE CARH 08et P& Frgferhe TS (P I6A BXHDHISEOE™ hRt 3 mi nut e
10 15 @gxbmpntuSidns eheCTEs ivanwoaphuakele tleas ishzdei oniwssddnwaber can be
characte y Vi a l.ue re n al ue of
75 or grgeﬂatﬁigrgog tg]%ert%gg Qﬁ'gﬁbe Vl%esgl ngés%gn%(?{oer%s %ggéew ;%Ia% qn?ﬁ?h%n%f 14 and
gr edPer dndT& beaygnge tefs 8oL d?hegpéaﬁélﬁt Wengasnesprds &V yhprefersssd

CTC type+ @Bu%eagximmhgy@e@@ #¥p1i20t Veh um @b18618and, greakernend a b*
val ue of_ 85 or ?reater t he_ bl acﬁrﬁaeaf tea of the pr esent

i nvent i on-%5r éf EFabt§AL tﬁf‘u‘élé%na%l STFEPEX $®4t |east as fast as the

equi val ent mass of the sane tea or one of a conparable size that has

under b e §n2§1££ UREITL NG o 19ePLAGH1 L £ BERARERD P& rRlceRdRdL L o

traditional
15 g/l 1nfu51ons of CTC manufactured teas in deionised water can be

characterised by having an a* value of 12 or greater 12 and a b*
value of 75 or greater. Preferred CTC-~type infusing teas have an
a* value of 14 and greater and a b* value of 80 or greater,
whereas especially preferred CTC-type infusing teas have an a*

20 value of 16 and greater and a b* value of 85 or greater.

Ideally the black leaf tea of the present invention preferably
infuses at a rate that is at least as fast as the equivalent mass
of the same tea or one of a comparable size that has undergone CTC
25 processing. The black leaf tea can be blended with traditionally
processed black tea or tea granules in order to meet predetermined

liguor characteristics.

30 CTC infusion character as determined by liquor quality

CTC infusion character can be determined by an expert tea taster,
both in the presence or absence of milk, both qualitatively and
quantitatively on a suitable industry scale. Tea experts can rate
35 liquor quality (i.e. measuring taste attributes including flavour
volatiles), colour, brightness and thickness using a scale such as

that used in Examples 6 and 7.



processed black tea or tea granules in order to nmeet predetermned |iquor
characteristics. 30 CIC infusion character as determ ned by liquor quality
CTC i nfusion character can be determ ned by an expert tea taster, both in
t he presence or absence of mlk, both qualitatively and quantitatively on
a suitablwoignduedry scale. Tea expertsgsan rate 35 |iquor ®UIEPOY04990 €.
measuring taste attributes including flavour volatiles), colour,

bri ght ness and thi ckness using a scale such as that used in Exanples 6 and
7. WO 01tAd9¥Dad¥ P&t EPORL06990heTheebkack iheahttieas ioff ushel presen
|nvent|on |nfused |nh;P absence of m, |k gag IS coSnDn i n Contjnental

Eur ope aRQS /Ay © h (771 kSadaBE°Padni SCREARGATAT EMNE BT C&F KSigdom
provi de arliguermgurl hédetihabsr eseabhasnt hat tﬁfe Cheteamenwienyr ed teas
rat her than orthodox nanufaciuredFEeas The distinctign was found to be

more shaPPCWhER asst9¥PhgdUehdtini Fked FﬁF8§P$ﬁ§ thats &&t Glhe ni | ked

infugy onﬁa@ufabeur@aa@galse@éthQQStaBnt BetRbeseNhahYakiieRhawe heen found
to be as well coloured as the more col ourful CTC infusions. 10 One m ght

even def fhe fhetbhgtkoRedasof ObRE pPeBBNFOIPNTBALPOHEE PRESSSHMTICh when

infused {Ret@p1vBGeinEGEavhey, THNEhed KhBIMOMkehOR nZulliBuied aRghelS
seconds at a concentration of 13.3 g/l then mlked by adding 10 Ml mlk 15
per 235 Rlarhfispbntene PfqlbBP BUSFPEY LBVBBFWeBnhENEMPZSro fosndh e
preferably Bstyeen ££98uPet048- tﬁéANBEEScoZQuIﬁﬁlbb@@k1%%%%1%%% of the
invention will now be described with reference to the follow ng exanpl es.
WO 049 11979 15 PCT/ EPOQ 06990 EXAMPLE 1

One might even define the black teas of the present

invention as those which when infused in tap water (Crawley,

United Kingdom) for 2 minutes and 15 seconds at a

concentration of 13.3 g/1 then milked by adding 10 ml milk
15 per 235 ml infusion the liquor quality is between from 4 to

6, but preferably between from 5 to 6.

EXAMPLES
20
The black leaf tea of the invention will now be described with

reference to the following examples.



Differentiati ng between the appearance of orthodox and CTC teas wusing an
expert tea taster 5 The inventors asked an expert tea taster to select 17
teas from around the world, sonme orthodox and sonme CTC. They then asked
the expert to classify those teas as well as two grades of each of five
bl ack | eaWot0#4$978f the present inventiidn nade by the proceS§TEXEYLN¥Ded in
our co-pending United Kingdom patent application GB 10 0010315.0 as bei ng
ei ther orthodox or CTC teas. The results are given in Table 6 bel ow. TABLE
6 ConparBXdMELBflknown and novel teas by an expert tea taster 15 Code Type

Origin %i@%ekgﬁéia % bgi:%é '- QQ:?&@CLBQ%F o%hogaz( Q.g;' na BOP

X X BV T OT B 3 CDR
Ot hodoXusdomg] an SXPRITh teal k& €87 hodox | ndonesia BOP T6 QDX7 Ot hodox
Ceylon BOP T5 CTCl1 CTC Siongo BP1 H6 CTC2 CTC Ecuador BP1 H3 CTC3 CTC
Kavuzi BP1 H4 CTC4 CTC Indonesia BP1 H3 CTC5 CTC Vietnam BOP 13 CTC6 CTC
Mal awi BB 12VeR es GPECReRy LAY TRR BHILH7 toCTEReeTC kémps BbM8et BP1 H4
CTC9 CTGreykoan8RbHA, €364 00 EHGdAsS ant BRintdb cThL. 148hey Kanyia askKeai €ho M. T4
M.146 - eig(epré)é%, tg(eéi'cho M., T4

assify those teas as well as two grades of each of

five black leaf teas of the present invention made by the process
described in ocur co-pending United Kingdom patent application GB
10 0010315.0 as being either orthodox or CTC teas. The results are

given in Table 6 below.

TABLE 6

Comparison of known and novel teas by an expert tea taster

15
Code Type Origin Size Leaf
ODX1 Orthodox Indonesia BOPF T5
ODX2 Orthodox China BOP T3
0DX3 Orthodox Assam FBOP U5
0ODX4 Orthodox Ceylon EBOP U8
ODX5 Orthodox Ceylon BOP T5
ODX6 Orthodox Indonesia BOP T6
ODX7 Orthodox Ceylon BOP T5
CTCl CTC Siongo BP1 H6
CTC2 CTC Ecuador BP1 H3
CTC3 CTC Kavuzi BP1 H4
CTC4 CTC Indonesia BP1 H3
CTC5 CTC Vietnam BOP I3
CTCé6 CTC Malawi BP1 I4
CTC7 CTC Kenya Rukuriri BP1 H7
CTC8 CTC Kenya Bondet BP1 H4
CTCS CTC Ceylon BP1 H4
CTC10 CTC Assam BP H5
ML143 - Kenya, Kericho ML T4
ML146 - Kenya, Kericho ML T4
ML147 - Kenya, Kericho ML T4
ML149 - Kenya, Kericho ML T4
ML152 - Kenya, Kericho ML T5
LL143 - Kenya, Kericho LL V4
LL146 - Kenya, Kericho LL V5
L1147 - Kenvya, Kericho LL V4
L1149 - Kenya, Kericho LL V4
LL152 - Kenya, Kericho LL A\




M_147 - Kenya, Kericho M. T4 M.149 - Kenya, Kericho M. T4 M.152 - Kenya,
Kericho ML T5 LL143 - Kenya, Kericho LL V4 LL146 - Kenya, Kericho LL V5
LL147 - Kenya, Kericho LL V4 LL149 - Kenya, Kericho LL V4 LL152 - Kenya,
Kericho LL V4 WO 01/11979 16 PCT/ EPO0O/ 06990 The assessnent is made on the
basi s of wommpye of factors including |eaf size, tw st, SGIERSH0RPLa and
colour. In each case the tea taster classified the black teas of the
invention as having an orthodox appearance. 5 EXAMPLE 2 Differentiating
bet ween The aFreamantel pmadedor Bl EECEst edsa usimigr @ft Fafmers panel 10 The

appl i cant, deyalgped.a fethod,fiof, tyaiMiagdadepanel d200bt al fih &aguantitative
description of I'eaf tea appearance. Known orthodox and CTC teas were

subj ect eth® dF9amdgatahafiaiss f1ad 4% RifcEr T67S pRleddivi AANERFE %hapes were
identifiggvdy chh vetBodsetppkarehes act eri se the appearance of CTC and
ort hadox type black leaf teas. A | eaf appearance panel was trained to
recogni se the |l eaf shapes using various comercially avail able teas. The
panel performance was nonitored to ensure consi stency of scoring and 20
agreenenkxgﬁhﬂp%n panel nenbers. The predom nant | eaf shapes are

ed in

illustrat igure 1 and described as follows: 25 A OPEN -
di sti ngupsfitertentiatpng tbefiveen theppregiranpe HpxiodoR BnE Uass; st ed.
C ANGULAR Er;ﬁ&é&hﬁgxefurved.

10
The applicant developed a method for training a panel to obtain a

guantitative description of leaf tea appearance.

Known orthodox and CTC teas were subjected to image analysis. A
15 number of predominant leaf shapes were identified which were used
to characterise the appearance of CTC and orthodox type black leaf
teas. A leaf appearance panel was trained to recognise the leaf
shapes using various commercially available teas. The panel
performance was monitored to ensure consistency of scoring and

20 agreement between panel members.

The predominant leaf shapes are illustrated in Figure 1 and

described as follows:

25 A OPEN - distinguishable as part of an open leaf
B HIGHLY CURLED - and/or twisted.
C ANGULAR - slightly curved.
D SPHERICAL - 3-dimensional ball shaped.
E RECTANGULAR - 2-dimensional/flat
30 F STICK - Straight and narrow.

Any fibre or stalk in the samples was excluded from this

assessment.

35 Once trained the panel were asked to assess the appearance of 17

teas 1.e. the seven reference orthodox teas used in Example 1, the



D SPHERI CAL - 3-dinensional ball shaped. E RECTANGULAR -
2-dinmensional/flat 30 F STICK - Straight and narrow. Any fibre or stalk in
t he sanpl es was excluded fromthis assessnment. 35 Once trained the panel
were asked to assess the appearance of 17 teas i.e. the seven reference

ort hodox weagiised in Exanple 1, the W 01/11979 17 PCT/ EPECF@®6HE599¢ en
reference CTC teas used in Exanple 1 and four black |leaf teas of the

present invention nade by the process described in our co- pending

i nt er natde@nal roatRit capptisatisuy B PAERILE5.1 SaApESsr Vl&lra%k $eQFetkdN
i sol at ed booths and assessors were not able to confer. It was a desi

gn
r equi r efEnt Pt HRATS SEAEN TRYEREEDT MREGI yéVE?&ﬁ?@eéacﬂes%ﬁﬁﬁﬁ%ﬂntﬂ?ﬁep?|nEs in
t he cour=edofigtireeambici enst ydiytena hppzdcaﬁlonGEBseoamzﬂaa evahpaés onsce The

study was.ther ef Of%lg'%gd ?t'fr{ét And 59%{?%%;59% 38351 a{b:i a‘t‘é‘oeacﬁﬁe@ of 14

panel i sts assessin erent produc sessi on.
Thi s5' i nconpl ete bIock arrangenent achi eves better interconparison

bet ween 1¢pr,adugt e dikan r@eyipent}_eltt Reacase-d fasBKEEYr ARSESE QKA 8EEL Viad he
sanme subset, of products at a given session. 15 The order in which products

are predERCBOt ot eEsSdleRet e SPRASS OF hPSr FRRLTE S Wl ofy tRb? k. The
chosen dssisgpatdier efvaneaeinsty .ed Thehatudy essnttatrofons devivas batarced i . e.

for the Agnelnolc 1. casgessors, Sarnprofict, WouLd appearfour or five S

times in eac Servi posi e co rse o he entirte Study. 20 The
pr esént atiifdarertet QICa§haI 8b mmdalﬁ@édahseaﬂér sgsspoRsi dihd sf dincpmelgdence or

carry- Qyekk; §Pratrhg%7meﬁg stingl e sPLaduct ﬁl\fc@r%;ﬂpgplse/me%@ghy i nfluenced
by the i medi ately precedi ng product. 25 Each tea sanple was assessed

bl i nd" FEOFUFEaf thamageULA BS |t CaFE 1byeekdhapanetistecPh¥SYatifes for each
shape | nddineakebide dJUBREBEUCts at a given session.

15 The order in which products are presented for assessment is always
important in sensory work. The chosen design therefore ensured
that presentation order was balanced i.e. for the panel of 14
assessors, each product would appear four or five 5 times in each
serving position in the course of the entire study.

20
The presentation order was also balanced as far as possible for
precedence or 'carry-over', so that no single product evaluation

was unduly influenced by the immediately preceding product.

25 Each tea sample was assessed “blind” for leaf shape in triplicate
by each panelist. The values for each shape indicate the number
of times a sample was scored as a particular leaf shape. The CTC
tea samples were predominantly assessed as spherical in leaf
appearance, whereas the orthodox samples were a combination of

30 rectangular, stick, angular and large/wide leaf shapes.

The results are given in Table 7 below.



of times a sanple was scored as a particular | eaf shape. The CTC tea
sanpl es were predom nantly assessed as spherical in | eaf appearance,
whereas the orthodox sanples were a conbination of 30 rectangular, stick,
angul ar and | arge/w de | eaf shapes. The results are given in Table 7 bel ow.
WO 01/ 119y dF11b4eT/ EPOO/ 06990 TABLE 7;&onpari son of known RIWIEPIDMW0E990t eas
by a trained panel Predom nant Leaf Shape Sanple A B C D E F ODX1

| ndonesian G buni BOPF 4 1 20 1 ODX2 China BOP 3 22 1 (ODX3 Assam G ngi a
FBOP 3 3 6 1 12 (ODX4 Ceylon TOTWEEH@R1IE 3 12 3 4 ODX5 Oeyl on Di yagama
West BOP 4 18 2 ODX6 | ndonesi an Gunun mpo BOP 2 1 2 15 ODX7 Ceyl on
Bul k BOP 6 1 16°BPRE{ToR 95 ¥ROS GHifh "825?.115 as BrcR Egaiaed %ad'f?d'ay BP1 23 3
CTC3 Malawi Kavuzi BP1 1 1 15 7 1 CTC4 Indonesian Kondang BP1 22 4 CTC5

Vi et nam PhBem BOP I 23 Z CICo VAl aw GOl ey Bikidant Léalﬂ,ghlgg‘gy" Rukuri ri
BP1 1 21 4] CTC8 Kenya Banget BP1 19 5 CIC% Jey gncBylip | 1 4 CTC10
Assam Deko[ ghx B nHokBs lan [ BORFO O UL Y 9 LL4250~ q 129
LL26 1 8 1Dopx# crna BOP 3 22 | 1

ODX3 Assam Gingia FBOP 3 3 6 1 12

ODX4 Ceylon TOTW EBOP 3 3 12 3 4

ODX5 Ceylon Diyagama West BOP 4 18 2

ODX6 Indonesian Gunung Dempo BOP 2 1 2 15 5

ODX7 Ceylon Bulk BOP 6 1 16 4

CTCl Kenya Siongo BPl 18 7

CTC2 Equador Sangay BP1 23 3

CTC3 Malawi Kavuzi BP1 1 1 15 7 1

CTC4 Indonesian Kondang BP1 22 4

CTC5 Vietnam Phu Ben BOP 1 23 2

CTC6 Malawi Gotha BP1 23 2

CTC7 Kenya Rukuriri BP1 1 21 4

CTC8 Kenya Bondet BP1 19 5

CTCY9 Ceylon Bulk BP1 1 19 4

CTC1l0 Assam Dekorai BP 1 18 7

LL51 6 3 2 6 6

LLY 6 5 4 9 4

LL23 3 3 11 2 9

LL26 1 8 10 5 4

The results clearly show that the leaf appearance of the black
leaf teas of the present invention (modified rotorvane) more
closely resembled the leaf appearance of the orthodox type teas
10 than the CTC tea samples. This is evident by the black (test)
teas of the present invention scoring significant number of A, B,
C and F shapes commonly found in orthodox manufactured black leaf
tea and none of the D shape that was found to predominate in CTC

manufactured black leaf tea.



The results clearly show that the | eaf appearance of the black |eaf teas
of the present invention (nodified rotorvane) nore closely resenbled the

| eaf appearance of the orthodox type teas 10 than the CTC tea sanples. This
is evident by the black (test) teas of the present invention scoring

signi ficawlogiuieer of A, B, C and F shapes comonl y foundPCIWEPDG/6698®DX
manuf actured bl ack |l eaf tea and none of the D shape that was found to
predom nate in CTC nanufactured black |leaf tea. WD 01/11979 19

PCT/ EPO@2e288 3EXAMPLE 3 Differentiating between the appearance of
orthodox_and CTCteas by determ ni ng the D-CII‘C| er|rreter ratio of
i mages ‘ r R
tw sti ngietféﬁﬁﬁ.ﬁiﬂx?r&hé lmat:li:am fge:am&heﬁloeehloaek aﬂagémruff &ﬁbutéast end to
produce ‘sT1vers of Teal fragnents tea whereas the nore disruptive chopping
action of CTC nmachi nes produces granular tea fragnents. The applicant has
devi Sed &= mehhodnédrakefkectheeflatneasus) rngaltlheglanaiotwﬁchteag of tea

f ragnent t evj.ati erf e met hod
ol vos SR ot s op LT Raay Lo At Sehued UG8 Ra 200 o

peri net errqdeucﬁos?({)@m:%) ofTheaD@Rgmenaeft%whweehethq@oeﬁpeeeemquxm =P

2." (A dffobp2gWaer i of t@ctmhqaeerﬁeebmg gebetl &f @arhbeéeand Ais
its observed area. It is in effect the ratio between the acfual perineter
of an objRcePRAYCHHe Hier ARBLRFY &F TPEROD- 19T c,elféethveely TeARYpotheticcal
circebe thaindhasstde tsamerageentas bherothectthe2d dbvsatianafeberpdatea

m ni rrumrvo%l Jue of DCPR = 1 (for a circle). Al other shapes have DCPR

val ues greater °than one. It is i ndependent of size. Tea sanples were taken

fromthe 21 "world teas” used in Exanple 1

The method involves making images of tea fragments and measuring

the D-circle perimeter ratio (DCPR). The DCPR is defined by the

15 expression:

DCPR = P
2.N(Aa.n)

20 wherein P is the observed perimeter of a particle and A is its
observed area. It is in effect the ratio between the actual
perimeter of an object and the perimeter of its D-circle - i.e. a

hypothetical circle that has the same area as the object.

25 This parameter has a minimum value of DCPR = 1 (for a circle).
All other shapes have DCPR values greater than one. It is

independent of size.

Tea samples were taken from the 21 "world teas" used in Example 1
30 and compared with samples of medium long leafed teas and long

leafed teas prepared by the process described in our co-pending

international patent application PCT/EPS9/00775. 1In each case

small samples were then taken randomly with a spatula.

35 Only the outline shape of the particles (i.e. silhouettes) of the

particles needed to be imaged, not the surface detail. It was



30 and conpared with sanples of nediumlong | eafed teas and |long | eafed
teas prepared by the process described in our co-pending international

pat ent application PCT/EP99/00775. In each case small sanples were then
taken randomy with a spatula. 35 Only the outline shape of the particles
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backgr otridlenaklovast eaghspatel Glg éache ni e §giaphly nlémgaferforom%%ld}géutlhat t he

particl %agagexﬁ@{t&%nb@rﬂd&du by Teyefiadd iichRgon TR e gavbidteana fiel ds
were taken for each sa giving a total particle count of typically 300

- 400. AREe| fhges rTge‘F‘Iﬁ’?’anently archived. 15 An image anal yser ( KONTRON
KS 300TH) was used to nmeasure binary images (i.e. where all pixels are

ei t her t}' k Of?rv@@tr%b INGs s B gaSvE oxPesReASHLED A r%e@ th;\ﬂlb t he

backgr oun egnent-ation™ 1s the pr ocess I nary
i mage | sz@@bgénermeedlﬁ?brﬁqﬁwéudﬁpgl via$ .76fh& 8rfPgi r\?éﬂmel ﬁﬁségwdr &dder ed

monochr ari+ 4 § 1y eshel ea&@%@lcm%apﬁeixecd@@rbeboahmech,havewé hing was
rendered bl ack (pixel value = d abovg mg ich ever éhlng “@f r ender ed
<ABF SvdFi ed

white (|paétlf5?‘§<%lha\$jalnﬁé e ef@ﬁl)ed 9 evél 5Kty from
i mge t Filenageverand kaasfehoseh seampvoi dyigiihbea ditat ipagtorleroading t he

outline of . Lhe, PayHog! €s;0d ! 4aS 9R0FLALIL2pouURhATy ThLE: prpduced an
15
An image analyser (KONTRON KS 300™) was used to measure binary
images (i.e. where all pixels are either black of white). The
areas to be measured are rendered white, the background is black.
‘Segmentation’ is the process by which the binary image is

20 generated from the original.

The original image was rendered monochrome. A threshold level was
selected below which everything was rendered black (pixel value =
0) and above which everything was rendered white (i.e. pixel value

25 = 255). The threshold level varied slightly from image to image,
and was chosen to avoid either dilating or eroding the outline of
the particles; it was generally around 140. This produced an

image in which the particles were black and the background white.

30 The image was reversed (i.e. to produce white particles on a black
background) and any particles in contact with the edge of the
image (and therefore partly obscured) were deleted. The end
result at this stage was a binary segmentation mask. These were
also archived.

35



i mage in which the particles were black and the background white. 30 The

I mge was reversed (i.e. to produce white particles on a black background)
and any particles in contact with the edge of the imge (and therefore
partly obscured) were deleted. The end result at this stage was a binary
segnent at yyu1iRgs. These were al so arghi ved. 35 WO 01/ 119P@T1Z&P00/06990

PCT/ EPOO/ 06990 Prior to neasurenent, each inmage was put through an
“opening' procedure that alternately eroded and dilated particles three
times. Thisohad wbesefdeait OEa§HUQﬁahjenglaTsh§u§Utﬁfraﬁ1@$1 ahi gds@émnagnd renovi ng
smal | surface decgkatloqﬁﬁ t con te to overall shape or
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SO0TH | MBGRL, ANANIEY . su Ukl BLES: MEh! NRICHTAS Wokd cBRfl: IR L1akacn
aggregat e allT the 10 1mages 1 n each sanple set. The results obtained
are di veAverprllTabpes @ belzswof TRBE PR LS C’B%awf}ls?@n cap kmbliteam® novel teas

by nmeasutkpthdiequency pfineakki cIﬁslsh@\éh:egoﬁetfrt@lp}oeeauwlvaasperI met er
rati os SAMPLE % DCPR % 1.59 > 1.6

ctcl 12.BeBE el B9 a%rc?ﬁ‘eﬁ’%l‘b“%h/ D%PR%NBK%%O ¥ é“%e% %‘?lé’sﬁW 4.4
ctc8 12.4 66.0 19.5 2.1 «ctclO 19.7 66.3 12.2 1.8 odxl 8.1 53.4 24.3 14.3
odx2 21. gafr)@ic%.ejsswgrg'gheno%gsﬂrgd 3a41d2 t%g ga@?'a’%}gr%%%eg' &&3-&13%9 30. 2

10 images in each sample set. The results obtained are given in

Tables 8 below.

TABLE 8

15 Comparison of known and novel teas by measuring frequency
of particles having certain D-circle perimeter ratios

SAMPLE % DCPR % DCPR $ DCPR % DCPR
< 1.2 1.2-1.39 | 1.4-1.59 > 1.6
ctcl 12.5 68.0 16.7 2.9
ctcs 25.0 61.9 9.5 3.7
ctch 20.3 65.6 9.7 1.4
ctcs 12.4 66.0 19.5 2.1
ctcl0 19.7 66.3 12.2 1.8
odx1 8.1 53.4 24.3 14.3
odx2 21.5 56.2 13.6 8.7

0dx3 1.3 34.2 36.2 25.3

odx4 3.2 33.7 33.0 30.2

odxb 12.6 48.8 28.0 10.6

odx7 11.4 10.5 29.6 18.5

ML152 4.9 53.3 27.5 14.2
ML143 6.3 54.5 26.9 12.3
ML147 12.1 55.0 20.9 11.9
ML152 1.9 12.2 28.0 24.9
ML143 6.1 43.9 29.7 20.3
ML147 6.9 13.7 24.2 25.1

20 These results are presented as a frequency histogram in Figure 2.

The DCPR frequency histograms clearly shows differences between
the different types of products. The CTC teas show a much higher
proportion of particles in the <1.2 DCPR class (10 - 25%) than in

25 the > 1.6 class (3 - 4%); i.e. they consisted in the main of low



odx5 12.6 48.8 28.0 10.6 odx7 11.4 40.5 29.6 18.5 M.152 4.9 53.3 27.5
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results are presented as a frequency histogramin Figure 2. The DCPR
frequencywiy @niegoans cl early shows dishf erences between thecdigrb@oene types
of products. The CTC teas show a nuch higher proportion of particles in
the <1.2 DCPR class (10 - 25% than in 25 the > 1.6 class (3 - 4%; i.e.
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CTC in évc?tserrnucvmlelrkeas %3+ %Caﬁfff sﬁo(/ve“c'f’eréer?ls ng‘% qél»;?q He <?L 20 DCPR
cl ass bott125%-&480% ithe ke .20 OCHR ddlaassbuBulsd i geaetmlthea& tnest seen in
Figure 2 kno orthodox tured teas cont ignificantly nore
particl%]csjéeraw Catt ORRT ?éa?er or- &qual* lfué tg ’Erh%”m%oé%gOdOX

manef acnmrrtei;laciteasd t e cl@lnaaknI@a@‘nltfeasnoiytmeppesenclésml@mihgna once
again p r CEesSS rib ngdam

appl i ca%?%ﬁ ge&%ai;gyo%%g% gqogés%g@v\escglag gqggllr? dd#ﬂas{m?ﬂg?%on bet \%%en the | arge

| eaf and the nediumleaf fractions: the large |eaf fractions having 20 -

25% fr e‘ﬂt&@'&)éc_ksh@if AledsO o'ffhehm%e%e&t‘llﬁﬁéﬂﬂl% aaeet&falrfﬁ(ﬁr@ahré@af
fractions showing fre uencheg of 5 and 7.

1 -
15 EXAMPLEF BrPFereftisstiRgY bkt \Héblﬁefihél%%%oé‘érpé‘ﬁ&&to?P%lrJtCr‘?&d&% Shd cTC
t ed®d by00BENEEsSi, nghowmye amahysdnsuiexsmlibptbme\eactbe51mrg flieageapdi nt s" 20

the medium leaf fractions: the large leaf fractions having 20 -
25% frequency, similar to the ODX 3 & 4 samples, and the medium
leaf fractions showing frequencies of 12 - 14%, comparable to ODX
1, 5 and 7.

15

EXAMPLE 4

Differentiating between the appearance of orthodox and CTC teas by

assessing image analysis description vectors or “fingerprints”

20
The applicant has developed a method for differentiating between
orthodox and CTC tea appearance using another image analysis
technique. One might describe this in very simple terms as
automating an expert tea taster.

25
The method recognises that at least some consumers perceive the
quality of a black tea by its appearance, specifically colour,
size and shape. One can attempt to quantify the overall
appearance of certain leaves by focussing on samples of those

30 leaves.

Within a given black tea there will be a significant population
variation in the shape, texture and colour of the leaves. It is
the distribution of these features that gives rise to certain

35 properties of the tea including infusion performance and colour.



The applicant has devel oped a nethod for differentiating between orthodox
and CTC tea appearance using another imge analysis technique. One m ght
describe this in very sinple terns as automating an expert tea taster. 25
The met hod recogni ses that at |east sone consumers perceive the quality of
a bl ack ta® dynidds appearance, specihizcally colour, size aaou/EPo@p®90 One
can attenpt to quantify the overall appearance of certain | eaves by
focussi ng on sanples of those 30 |eaves. Wthin a given black tea there
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G ven 53%£Risadues bl ecsamRle péLparatpia@inatshd @ﬁ*tngu&ﬁlﬁlﬁﬁ%hﬁ@@ hRage
anal ysis to accurately neasure p ramstglr)s t hat g&%ﬁ%/ gﬁj%%e and ot her

appear ant¥ TEREGP EYCSTHE 2EBABT nat'ifén ©8 ’f%%tsjeond 4fBters can be
mat herra;bamlelt;ersoum red mamhsughi e My casbimed der isuehaa way -adetbned

CharaCtgg}fvé ) éifmggﬂl eﬁtcha céé&1@@§cfoﬁl éﬁ@?EnQ““gerpr'”tS of orthodox

teas haVe certaln — conmon features that are ound in fingerprints of
CT@h eas, and visa versa. 15 For each |l eaf one obtains its neasurenents on

the Ch0§@masp%aﬁat@tast f%gbwm&msammxs t@AseRshe Medthenl eaves in the
sanple forns a mat hemati cal descriptian ve%d](?r t hat de%nes its

di stri bERTHP GPEPUF Tt S Rer 655 BacH WPt R pHISHTREEPES By CTC teds,

and visa versa.

15 For each leaf one obtains its measurements on the chosen
parameters. Combining measurements on each of the leaves in the
sample forms a mathematical description vector that defines its
distribution of points across each of the parameters. By
routinely re-sampling within the tea sample one is able to

20 construct a profile of the population tea distribution. The
degree of similarity between these description vectors of various
tea samples can be assessed using statistical techniques (e.g. the
chi square test). This approach enables conclusions to be drawn
as to whether the samples arise from the same population or not.

25

Equipment

Sample preparation is critical. One such sample is represented in

30 Figure 3a as sample 1. Sample 1 was made by creating a mask 2
using MICROSOFT POWERPOINT ™ presentation software. This was
printed onto acetate material selected for its transparent
properties. The mask 2 was then fixed to the 1lid of a petri dish
3 using 3M SPRAY MOUNT™ adhesive. The base of the petri dish 3

35 was subsequently used to protect and allow samples to be stacked.
The surface of the mask 2 was sprayed with the same adhesive

spray. Small guantities of tea leaves 4 were then sprinkled onto



routinely re-sanpling within the tea sanple one is able to 20 construct a
profile of the population tea distribution. The degree of simlarity

bet ween these description vectors of various tea sanples can be assessed
using statistical techniques (e.g. the <chi square test). This approach
enabl es cqrfdiugydnNs to be drawn as tx whether the sanpl es PETVERS80/H699M t he
sane popul ation or not. 25 Equipnent Sanple preparation is critical. One
such sanple is represented in 30 Figure 3a as sanple 1. Sanple 1 was nade
by creath@guasimesknd mesiuxg 1M m&m&m& NHcallepr.espatwddron 09of t war e.
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used tooﬂégtae&tanaee phd- A SaMRbesmd o RE shacked.1.alRe aHEfack 0fy the mask 2
was sprayed wth'the sane adhesive spray. Small quantities of tea | eaves 4

wer e t hER2sR9EHee 0 oMt d ﬂﬁ@moibilg‘?@l?%eﬁéﬁ‘?%/ 06980m2%he? mask 2 and
manual | ynsepasataedatsi €10l Rnscdk petioBeatineen 400 and 1000 indivi dual tea

| eaves were used in each sanpl e dependant on tea type. The use of the
spray overcane problens of static and once arranged prevented novenent of
the t ealiheaies eauibeebeivegy Setrapsporibednt onakthyreombt heTheregithgpequi pnent .

The mask, 2,4l udefe 2 S@mlt%nadmm 116308\ AAOW Snql 9B Fi equi prent
was set up as shovvn in Figure 3b. The sét-u i ncluded a camera 6, stand 7

AndL{ | gRERSBUrCES 582 HERD! CPREE T 0% Ha fora 96 Ls o INFKONMEEELFIR 950 T

di gi tal rgtblisimamera. wxﬁeh;a@l&@wl utitorvaef st lasne@apbwgksc:orhﬁré/y&aoﬁet as
follows: Co re

Vanual - “FORRY LBt hISE N R "peBaRe (100 VRSt bp TSR0 B, 15 Tvo
| i ght soangels 8 1&ndm9 Herereusédetd prioZiode Fromtp andOréar il um nation.
The main source being the front one. The rear
15 Two light sources 8 and 9 were used to provide front and rear
illumination. The main source being the front one. The rear
source helped to remove any shadow at the edges of the leaves.
The first light source 8 was a KAISER RB5004/HF™ light source unit
consisting of 4 x 36 Watt 5400 K high frequency fluorescent lamps
20 (CRI >98). The second light source 9 was a FOSTEC DCR II™ light
source consisting of a DC stabilised 150 Watt tungsten halogen
source feeding via a fibre optic cable a backlight unit (Model
A0B927) .

25 All lighting was allowed a 60 minute stabilisation period. After
this period the camera colour balance was set manually. The
samples were placed centrally beneath the camera and the image
acquired. The images were then transferred to a computer via a
compact flash card reader. All images were then checked for leaf

30 separation and number using image analysis software (OPTIMAS 6™).

Finally all images were transferred to CD for distribution.

Mathematical analysis

35
The aforementioned equipment was used to obtain information about

the overall shape of the leaves which can be expressed as a
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35 The aforenentioned equi grrent was used to obtain infornmati on about the
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Seder mahg%\/l D. Mantle, P. Alexander & L.F. d adden Colloid 5 and Interface
Sci., 181 79-92, 1996 and "Appl i cations of Nuclear Magnetic Resonance

Imaég)l ng in Process Engineering", L.F. dadden and P. Al exander,
ur ePnts kSépERR ecathdPeTERRRI o f, 27, a4paduggon ehohe - TRAsEusRel Rt Oon can
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exanpl ec%‘i‘netcé?& PEaY 8§b‘é’c’i FGHG sk et6n SFapy e‘?ﬁitﬁ@‘ Hasi
"back bemedxpeict bhkoneafkedhape tqgetskering ttthesormibramodi ngnef s£gi ons
wher e tgﬁ% leaf shape together with some branching in regions where the
15 leaf thickens or shows excessive surface roughness. The distance
map provides a direct measure of how far each pixel within the

binary image of the leaf is from the surface of the leaf.

From these images one can calculate various statistics such as the
20 overall length of the skeleton, the relative length of the

skeleton compared to the projected area of the leaf, the maximal

end-to-end distance and how branched the skeleton, and from the

distance map one can measure the “fatness” of the leaf image.

25
The description vector or “fingerprint”
While the technique provides a variety of statistics for present
purposes the following shape statistics were chosen:
30
1) Projected area of leaf (a)
2) Projected perimeter of leaf (p)
3) Compactness (¢ = p/a)
4) Oblateness (0 = | I — Iyl / (It Iyy))
35 5) Skeletal length (1)
6) Normalised skeletal length (n = 1/a)



15 |l eaf thickens or shows excessive surface roughness. The di stance map
provides a direct neasure of how far each pixel wthin the binary imge of
the leaf is fromthe surface of the leaf. Fromthese i nages one can

cal cul ate various statistics such as the 20 overall length of the

skel et on,wodlgi1r9ed ati ve | ength of thezgskel eton conpared toprthverarepect ed
area of the leaf, the maxi mal end-to-end di stance and how branched the
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statistics were chosen: 30 1) Projected area of leaf (a) 2) Projected
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vy ClesslynceBSna) Rkl et abelenglin D) 61 Norpmlised skeletal length (n
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i
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of thisyyaiatiand hat characterlses,. heLep oThe teaygan therefore be

t hought of as being aracterised by a distribution of points in a seven
di hensichaapctepaed Pora adsPadeuston spharoiditrehsi dregven Abrensiendlstics).
That disﬁheebm QN spabe ber represent fsh Mo Gom Rgra JHameEkeal) . representation
in which one divides the space into bins of finite
That distribution can be represented by forming a numerical
representation in which one divides the space into bins of finite
15 size in each dimension and determines the relative frequency of
occurrence of a given leaf in each bin; i.e. by forming an N-
dimensional histogram. Such an N-dimensional histogram can
certainly be represented numerically, however the representation
is not error free simply because of the small number statistics
20 used in the analysis. For a bin in which we find some number of
points the error in this number from sampling statistics of the
true distribution is equal to the square root of the number this

is actually measured.

25 One must therefore make sure that a large number of values from
the analysis fall into each bin. Using the full N-dimensional
space one would need to analyse a large number of tea images
indeed to obtain sufficiently good statistics. Instead a series
of one-dimensional histograms can be formed for each statistic.

30 Such an approach minimises the errors but throws away information
about the correlated properties of individual leaves; for example
whether a leaf is both thin and large or fat and small. This
sequence of 1D histograms forms the description vector or
“fingerprint” wherein the peaks relate to the chosen shape

35 characteristics - from left to right: projected area (a),

projected perimeter (p), compactness (c¢), oblateness (o), skeletal
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both thin and large or fat and small. This sequence of 1D histogranms forms

the des&: Ipéﬂa%%c¥§g£9‘glé)rfln"fek‘ggler(% orft th tgrg‘:! lte eogeggéwrll ecl %dEQ the

chosen SR ape aracteri’s om e I'ght: projected area (a)
proj ect manpiadtsedr tEpy , (edrhactdxés gndcpdx bbbt Breseoy ) | tesiteusedl lW)

01/ 11978y 2 1RCH) EB@QéO @@&radeeingltshnglihe nofdmhicsedoskel Rdelod.engtlisen) and
maxi mal di st ance Resgl ts The characteristic fl%lg,er%rl nts of
t hride sﬁh‘b‘-l‘ee"é’rdfltﬁn%\?\?l Jd'rj‘[‘ll?&aﬁﬁe mEhURAEFE? et (' €ad S( 58X o5 Yand odx7 of

the worfrBe t@asadsedistic Béagprerigtaveife theaersdmgd eusbAgktdwen afTer ement i oned
method. L JReES . hdal LDger pLIR! Scale nge%%waé@dc SR ES 42 4

respectlveﬁ1 aracteristrc Fprints of three sanpl es of "known CTC
manuf acE&madlet dasvére cnegptsdansing d@isf meHeodvor THeseabingPritAt s Exanpl e

1) wer e, generaledatsh nth tMigsrBBt §0d.o Ereseshd NAINKI. Nt She

15 characteristic fingerprint of a sample of a black leaf tea of the
present invention was also generated using this method. That

fingerprint is illustrated in Figure 6.

It is apparent from these results that fingerprints of orthodox

20 teas have certain common features that are not found in
fingerprints of CTC teas, and visa versa. More specifically the
1D histogram between 300 and 375 pertaining to oblateness (i.e the
degree to which the equatorial diameter is greater than the polar
diameter) tends to resemble a substantially symmetrical inverted

25 hyperbola when the tea is CTC processed and a skewed inverted
hyperbola or “wedge” when the tea is orthodox processed. The
fingerprint of the black leaf tea of the present invention more
closely resembles that of the orthodox teas as evidenced by the

characteristic wedge shape of the oblateness peak.



are illustrated in Figures 5a to 5c respectively. The 15 characteristic
fingerprint of a sanple of a black |eaf tea of the present invention was
al so generated using this method. That fingerprint is illustrated in
Figure 6. It is apparent fromthese results that fingerprints of orthodox
20 teas hwomiaeeai n conmon features2shat are not found i nPCTERYIEIPY nt s of
CTC teas, and visa versa. Mre specifically the 1D histogram between 300
and 375 pertaining to oblateness (i.e the degree to which the equatorial
di anet eexAMPLEr 8at er than the polar dianeter) tends to resenble a

oDt 2B A n YUDELL nSRlucbl B G0he83: DX ASLOAL FhaWUB ok e il afed C

ort hodosT@rieessbedinfiisd onf pagEeymange of the bl ack | eaf tea of the present
invention nore closely resenbles that of the orthodox teas as evidenced by
the characteristic wedge shape of the obl ateness peak. WO 01/11979 2 8
PCT/SEPOOY 063198 nEXAfFREISADE ¢4 e reaneirat tHgl betife R TEhel P SiPéR BEFf or mance

of ort hQQQ&la%eregT&éﬁas Tlaylsiftfﬂsé&@ Q%Ewgm?me&émd '@h.nat)ﬁéact ur ed
teas genera i nfuse nore slo t han nuf act ur teas. .This

refl ect €4k %&6?@@%@’?&5& étwcﬁ\%k gﬁé‘f ﬁ%%ltgjaatthéleéfa% S8 bl ack | eaf
t ea t hate4 egsanbkesiwfidroddake ameomitoddokoteéaf use |i ke an orthodox tea. 10
The i nventors sel ected sonme of the 17 teas fromaround the world wused in

Exanples 1 to 4 and conpared the infusion performance of those teas
agdithst Theasivienderbyselrctgdosens deddei bedteds duercaroprhditgg YOt ted

Ki ngdom, paj ]?_Lmt ﬁ@ﬂbiﬁsﬁtﬂ QR FB2001Q%bar8a dhe 18asionepér saltelkedopurel y on

the basis of conparable |eaf sizes. This 15 wasﬁggcessary,since smal |
| eaves RBRZE &Rar §ERLSHUY 568 PRIV AUMEe PERTT T KE7CFaPYR 16 &Vés 8nd t hus
Wi Il tepending mhusedfristigiont patent apge ikeaves @nypway3lsno eadinecasas 200 n
boi I ngwggg(ggf%%gegaéggefya%naggg gé%saogrgomparable leaf sizes. This
15 was necessary since small leaves have a larger surface to volume
ratio than large leaves and thus will tend to infuse faster than

large leaves anyway.

In each case 200 ml boiling deionised water was added to a pre-

20 warmed Thermos flask containing 2 g (£0.05 g) leaf tea. The flask
was stoppered and briefly inverted, then the leaf was allowed to
infuse for 3 minutes. The flask was then inverted again, and the
liquor filtered through WHATMAN 541™ filter paper, using a Buchner
funnel and flask under vacuum.

25
The colour of the infusions was measured on a HUNTERLAB ULTRASCAN
Xe™ colorimeter using a standard analytical method (provided by
the manufacturer). The results quoted in Table 9 below are for a
1 cm path length, with D65 illuminant and an observer angle of

30 10°.



20 warnmed Thernos flask containing 2 g (0.05 g) leaf tea. The flask was
stoppered and briefly inverted, then the |leaf was allowed to infuse for 3
m nutes. The flask was then inverted again, and the |iquor filtered

t hrough WHATMAN 541TM filter paper, using a Buchner funnel and flask under
vacuum 2woligieel our of the infusiong was neasured on a HeSTERLE990
ULTRASCAN XeT" col orineter using a standard anal yti cal nethod (provided by
t he manufacturer). The results quoted in Table 9 below are for a 1 cmpath
| ength, w th D65 iIIuninant and anrabseroer angle of 30 10. WD 01/11979 2 9
PCT/EPOO/06990 TABLE | nf usi on rformance of |eaf teas of conparable
Size SAVPLE EREHPigh Pegiespapaes % leagotess d%«??“‘ﬁi‘r@bge S 2  0DX05 82.2
11.2 79.9 ODX06 82.5 9.3 74.2 ODX07 79.1 11.9 72.5 CTCOL 80.8 12.8 82.8

CTC02 79.7 13.5 80,72—CTCQ3 77.9.10 101 Q0 CTC04 804 12 5 80.4 CTC07
77.3 12.0 75.3 CT( D |80l dToo8 74 B 125 gel 3 cTC10 74.3 18.7
91,2 M.143 80.45 14 3 PBdlgo g Baslod of-pe o ggbGe £ brhe a* and b*
2OBD 2 5785516 AT
val ues were plotte@—togree Froprgsrr; HachTpei 0955
0ODX06 82.5 9.3 74.2
ODXO07 79.1 11.9 72.5
CTCO1 80.8 12.8 82.8
CTCO02 79.7 13.5 80.7
CTCO3 77.9 19.1 81.9
CTCO04 80.4 12.5 80.4
CTCO7 77.3 12.0 75.3
CTCO8 75.4 14.7 80.4
CTCO0S 74.3 17.5 85.3
CTC10 74.3 18.7 91,2
ML143 80.45 14.12 82.92
ML147 78.55 16.9 86.95
5

The a* and b* values were plotted to give Figure 7. Each point on
the graph plots the position of the liquor colour in colour space.
Points nearer the top right hand corner of the graph represent
liquors with stronger yellow or red components respectively.
10
On can see from Figure 7 that the leaf teas of the present
invention (ML143 and ML147) fall within the cluster of results for
CTC teas rather than the cluster of results of the orthodox teas.
This clearly demonstrates that the black leaf teas of the present
15 invention infuse like CTC manufactured teas rather than orthodox

manufactured teas.



the graph plots the position of the Iiquor colour in colour space. Points
nearer the top right hand corner of the graph represent |liquors with
stronger yellow or red conponents respectively. 10 On can see fromFigure 7
that the |l eaf teas of the present invention (M143 and M.147) fall within
the clustwooofiig7esults for CTC teas3pather than the clust 8TEPY/RSIt s of
the orthodox teas. This clearly denponstrates that the black | eaf teas of
the present 15 invention infuse |ike CTC nmanufactured teas rather than

ort hodexampPaBubact ured teas. WD 01/11979 30 PCT/ EPOO/ 06990 EXAMPLE 6

D fTer apldaling, Pel e el blgn | BldISo0sReh | QLIEIGEAE0 OF | AERI3Nng CTC T eas

by i nf Ice i the absence of - 1Tk o the tnventors rrused each
of the QX tteas by oinfarsdgndpehfommmniced insthe jabsenggppEamillk 0 4 and conpared
the infusion performance of those teas against teas made by the process
described in our co- pending United Kingdom patent application GB
0016315t ingephoeachiagsed, caeh i9f tté?elgh’éeapsr dFaratr o dftheedorad

Conti nepdd inFELORSLe.10t8 402D GhpheddWase | iffusgdni pe 280 nincef ofreshl y
boil ed tap water %Cr_awl ey, Uni t ed Ki ngdo for 1.5 ninuée.s and an expert
tea tasti5eadE8SsRIP YIRS | Faﬁd}‘a%uém WPt TS FEEET 85 qdhISFy €°col our,

bri ght nessdiand uh bt €k ressidohbpatepuorapgliabat yorwaas weasared on a scal e of from
0.6 to 9.4 as given in Table 10 below. Table 10 20 Liquor quality
assessnent Q- Quality 0.6 (plain) 9.4 (flavoury) C - Colour 0.6 (yellow)
9. 40(reth) Bch Breghttresmigase (the IDregazathen ghft YeaTin QPitekeass10.6 (thin)
9.4 (tht&%gpe, 2.0 g (£0.05 g) tea was infused in 250 ml of freshly

boiled tap water (Crawley, United Kingdom) for 1.5 minutes and an
expert tea taster assessed the liquor quality with respect to

quality, colour, brightness and thickness.

15
Liquor quality was measured on a scale of from 0.6 to 9.4 as given
in Table 10 below.
Table 10
20 Liquor quality assessment
Q - Quality 0.6 (plain) 9.4 (flavoury)
C - Colour 0.6 (yellow) 9.4 (red)
B - Brightness 0.6 (dull) 9.4 (bright)
T - Thickness 0.6 (thin) 9.4 (thick)

The results are given in Table 11 below.



The results are given in Table 11 below. WO 01/11979 31 PCT/ EPOQ 06990
TABLE 11 Liquor quality assessnent of non-mlked infusions SAMPLE QCB T
ODXOL 4.0 3.0 4.2 3.0 ODX02 2.6 2.6 2.8 2.6 ODX03 4.4 2.2 4.0 4.0 ODXo4
4.4 4.6 ODX05 5.2 2.2 5.4 3.0 ODX06 4.6 .6 2.6 ODX07 4.4
.6 @IC02 3.0 4.2 4 PCT@EP80/d6990 4. 2
CTCOB 2.8 4.4 4.6 CTQ06 2.6 3.2 4.0
4.6 9 3
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The Q (quality) and C (colour) values were plotted to give Figure
8. One can see from that Figure that the known CTC manufactured
teas tended to provide more colourful infusions than the known
orthodox manufactured teas. It is also clear from Figure 8 that

10 black teas of the present invention infuse in manner akin to the
more colourful CTC manufactured teas rather than orthodox

manufactured teas.



5 The Q (quality) and C (colour) values were plotted to give Figure 8. One
can see fromthat Figure that the known CTC manufactured teas tended to
provi de nore col ourful infusions than the known orthodox nanufactured
teas. It is also clear fromFigure 8 that 10 bl ack teas of the present

i nvent i onwiordiugeoi n manner akin to the2 nore col ourful CTCPEAAP&GI996 ed
teas rather than orthodox manufactured teas. WO 01/11979 32 PCT/ EPOQ 06990
EXAMPLE 7 Differentiating between the infusion performnce of orthodox and
CTC t easetmmMuL®Ef Gsi on performance in the presence of mlk 5 The inventors

I nf used Eaﬁ? of thg.l? tqgs frgg1arqynd the_wprld useg in.Exanples 1 to 4
and conp# S S &5 A PF SaS—F
t he process mscbybadfuslo@upecﬁermmh He uietzadaslémedom miklent appl i cation
GB 0010315.0. In each case, to imtate the preparation of tea in the
United Kingdom 10 3.125 g (0.05 g) tea was infused in 235 m of freshly
boi | & tEp waeetofOriavivepd BRFh ofd the éXpeeds tfampnt asvend dgsesoeddt he

liquor gual IltnyE%wléﬁp%t 4tangL@n{ptaYedCQIllQ%nfu@ﬁbgh%@%n?a@@et BEckness.
Li quor quality was nmeasured on a scale of fromO iven in

Tabl e 10°R56vE&eaThadd sl (*82arB24f Vo thR FabFessLslepershed 15 ‘PA%BLEO‘_‘LZ Li quor
qual ity pesassTeAtted middeed bafersd @@@118%%@ GoB0T15 ADXOndedcB. 2 4.4
3.6 (ODX02 2. 2.0.2.0 2.6 _0ODX03 X04 8 4.0 4.6
CDR05 5, 6% 16 1§, BYECH SioRTaP# % 57 0f e 10 che URIL kihotol,

10 3.125 g (+£0.05 g) tea was infused in 235 ml of freshly boiled tap

water (Crawley, UK) and an expert tea taster assessed the liquor
quality with respect to quality, colour, brightness and thickness.
Liquor quality was measured on a scale of from 0.6 to 9.4 as given
in Table 10 above. The results are given in Table 12 below.
15
TABLE 12

Liquor quality assessment of milked infusions

SAMPLE Q C B T
ODX01
ODX02
ODX03
ODX04
ODX05
ODX06
ODXO07
CTCO1
CTCO02
CTCO3
CTC04
CTCO5
CTCO6
CTCO7
CTCO8
CTCO9
CTC10
LL143
LL146
LL147
LL149
LL152
ML143
ML146
ML147
ML149
ML152
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ODX07 4.0 2.8 4.6 4.0 CTCOL 4.6 4.0 6.0 3.6 CTC02 2.8 4.2 4.4 3.0 CTCO03
3.8 6.6 4.2 2.2 CIC04 3.2 5.0 4.0 2.8 CTCO5 2.8 4.2 4.4 3.8 CTC06 3.0
5.8 4.0 3.0 CTCO7 5.6 4.0 6.4 3.0 CTC08 3.6 7.2 3.6 4.2 CTC09 4.0 4.0
5.04.0 CTC10 4.6 4.0 6.0 4.6 LL143 4.6 5.6 4.0 4.0 LL146 4.2 5.6 4.2
4.0 LL14WCE0I01%92 4.8 4.2 LL149 4.6 334 4.4 4.0 LL152 5PSTAPGO/B6980 4 2
M.143 4.4 5.8 4.0 4.4 I\/L146426.04044 M.147 4.6 5.6 4.4 4.4 NM.149
4.4 5.8 4.2 4.6 M152 5.0 5.0 5.0 4.2 01/11979 33 PCT/ EPOO 06990 The Q
(quality) and C (col our) val ues were plottedto give Figure 9. One can see

from thatEi Bl gut cglatﬂ% aJiAdcﬁ tc%%lsppwal%@ %QHfﬁféﬂHe%d thegsvorPvguded nore

col ourf ul I nf dsi ons known ort hodox rranuf actured
teas. It 9%s @recadl 65f f¥?%rﬁhﬁtg§%%u§e t‘H’é’tt Blléchtté%fs ke3P PheThr esent

inventi Oﬂxaﬁﬁ@é{éﬂﬁﬂed bk el dvifaesi aese ammngsitul hei best iaffushenkngwm CTC
manuf cturid WO 01/11979 34 P /EPOQ{ 969590 IC%LAI\ISNgl%O ébleba{rack | eaf
tea that th eaﬁ‘ﬁ@‘é(?a?ﬂé SPFoPERB XIS :

from Figure 9 that black teas of the present invention provided

milked infusions amongst the best of the known CTC manufactured

teas.



processed black tea but is characterised in that it has the 5 infusion
characteristics of CTC processed black leaf tea. 2. A black |leaf tea
according to claim1l wherein orthodox appearance is determ ned by an
expert tea taster. 10 3. A black |leaf tea according to claim1 wherein

ort hodox wepRgass7ance is determined by # trained panel. 4. Acbieroekodosef tea
according to claim1l wherein the leaf tea conprises whole | eaf grades or

| eafy brokens. 15 5. A black |eaf tea according to claim4 wherein the | eaf
tea conprises broken orange pekoe gemims ea or larger. 6. A black |eaf tea
according to claim4 wherein the average 20 length of the leaf tea is at

| east three times the average w dth of the tea. 7. A black |eaf tea
according.to gllaiand lwhér eea @tat @ast thdoutpeas¥noé ¢heodttemdparti cl es have a

D-circle peri i 5 6.qQr I .. k.lLe t
according to gFét:gérﬁ#%{\Mlﬁ)g?g{(nt%at bl%écaég a orﬁat%tt%f&%g%fﬁtlﬁée@atccealltpgé?i cles have
a D-circle peihfietiemn capraceéristigsopf gfEataocesoed blmay derf| eed- t ea
according to claim8 wherein at | east about 15% of the tea particles have
a Dcircle perineter ratio of 1.6 or 1greate_r. 35 10., A bl ack | eaf tea
according-to €3tk Rdr EFR HTIREEBR TAPPEITancBR S e S HPARY by i nage
anal ysis. WO @ppdadamre35 s PEd{&R00ea6090an EkpeAtbtasktdeafr .t ea according to
cl aim 10 wherein orthodox appearance is characterised by a 1D hi stogram for
obl at eness that approximates a skewed inverted hyperbola. 5 12. A bl ack

| eafl@ ea3accordbhack deadytpz exeadinngnel ad mehiar éi wherein orthodox

appearance is determined by a trained panel.

4. A black leaf tea according to claim 1 wherein the leaf tea
comprises whole leaf grades or leafy brokens.
15
5. A black leaf tea according to claim 4 wherein the leaf tea

comprises broken orange pekoe grade tea or larger.

6. A black leaf tea according to claim 4 wherein the average
20 length of the leaf tea is at least three times the average
width of the tea.

7. A black leaf tea according to claim 1 wherein at least about

% of the tea particles have a D-circle perimeter ratio of

25 1.6 or greater.

8. A black leaf tea according to claim 7 wherein at least about
10% of the tea particles have a D-circle perimeter ratio of
1.6 or greater.
30
9. A black leaf tea according to claim 8 wherein at least about
15% of the tea particles have a D-circle perimeter ratio of

1.6 or greater.

35 10. A black leaf tea according to claim 1 wherein orthodox

appearance is determined by image analysis.



CTC i nfusion character is determ ned by an expert tea taster. 10 13. A

bl ack tea according to any preceding claimthat when infused in water for
3 minutes at a concentration of 10 g/1 provides an infusion that has an a*
value of 12 or greater and a b* value of 75 or greater. 15 14. A black tea
accor di ngw®@orily7opr ecedi ng claimthat when infused in wat @CIER0086990NUL €S
at a concentration of 10 g/1 provides an infusion that has an a* val ue of
14 and greater and a b* value of 80 or greater. 20 15. A black |eaf tea
according to any precedi ng claimwherein when infused in water for 2

m nut es d 1 cond conce tratlon of 3 then .m | ked by
addi ng 13“‘ §\%& Q fe%%gea acc?dgléh the |%$§% quaF%? Orth%%tmeen from4
to 6, but pr @‘p@leabhycebeltwv@énracmmfﬁetdo bF. a25D 16 sthglyhackot edfl dteaess

according to @@k%%pmgfn@t@stgesw@ed RLUSess iy r%fﬂgy boiled water at a
rate in excess of t of the equival ent nass o the sane tea that has

underaone ort hodox processing. 30
12. A black leaf tea according to any preceding claim wherein

CTC infusion character is determined by an expert tea

taster.

10 13. A black tea according to any preceding claim that when
infused in water for 3 minutes at a concentration of 10 g/1
provides an infusion that has an a* value of 12 or greater

and a b* value of 75 or greater.

15 14. A black tea according to any preceding claim that when
infused in water for 3 minutes at a concentration of 10 g/1
provides an infusion that has an a* value of 14 and greater

and a b* value of 80 or greater.

20 15. A black leaf tea according to any preceding claim wherein
when infused in water for 2 minutes and 15 seconds at a
concentration of 13.3 g/l then milked by adding 10 ml milk
per 235 ml infusion the liquor quality is between from 4 to
6, but preferably between from 5 to 6.

25

16. A black leaf tea according to claim 1 wherein the tea
infuses in freshly boiled water at a rate in excess of that
of the equivalent mass of the same tea that has undergone

orthodox processing.
30



