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I, THE TEA INDUSTRY IN THE EAST AFRICAN SUB~REGION

l. ' The tea plant, Camellia sinensis, has been Kknown and its leaf used
ags a b verage in China for between two thoﬁsand and three thousand years.
It has been cultivated on plantation scale only during the last one and
a half centuries. .Cultivation started in India in 1818, in Java around”
1830, and in Ceylon in 1867. The tea plant was'introduced into Africa
as early as 1877 and plantations established in Natal have subsequently

gone out of cultivation.

2 The oldesf’contlnulng industry in Africa is that of Malawi. The
first plantation wasg “8tablished in 1891 on the slopes of Mlange Mountaln.
By 1914, Malaw: was exportlng over 100,000 pounds of tea,‘and 1ts present
‘woutput frcm 32,000 acres ln the Cholo and Mlange dlstrlcts is around

-*38'm1111nn pounds.

_3. It was not until 1920 that tea plantlng on a commercial basis was
. undertaken in Kenya. It is grown today at altitudes varying from 6,000
‘.1fsst io 7,5QO_feet in the Kericho and Limuru areas. The total area -
‘mnplsnted in Kenya is 52,000 acres, and small holdings development sponsored
aby the Kenya Tea Development Authority is to add another 23,250 acres by
il9?l;“'Th€'outpuf'of made tea” in 1963 was 40 million pounds and this is
_expected to. increase 1o 55 million pounds by- 1970/71."-~-

4. In Uganda, the first tea plantations were established in 1916, but
the sigﬁificant advance in cultivation was delayed until the early
thirties., Tea is grown at altitudes varying from 4,000 feet in the Mengo
district to 5,500 feet .in Toro. In 1963, Uganda had 23,564 acres under
tea and produced 13.6 million pounds of made tea, It has been increasing
the acreage of Ugandan small producers and planted acreage is expected

+to reach 30,000 by 1967.

e Planting on a oomms:o%al ssale stated in Tanzania only in the
twenties. Tea is grown in both iiastern and Western Usambaras, in the
Mufindi and Njombe districts of the Southern Highlands. and in the Rungwe
districts. The elevation varies from 3,500 feet to 6,700 feet. The area
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under planting 1n_1963 was 20,793 acres anﬂ 1ts output for that year, 11
million pounds of made tea. The development plan env1sages increase of
acreage under tea through peasant development to 30,000 by 1970 and .the

anpual production $0:15.8 million. pounds.:-

6o Be31des these four maaor tea ‘shlintdiss in this sub-reglon, ¢thers -
Rhodésia and Eaurltlus - also grow “tea. Recently9 Bthiopia has begun
explorlng'p0581b111t1es of growing tea on commercial scales. The total
acresge under tea in the countriés of the sub-region in 1962, 1963 and

1964 and their output are shown in Table 1.

Tabie l:. Are% P1énteﬁ.ﬁith Teé.éﬁajPrdductidn

Country ‘ :”‘, 'Aoreage‘ L .‘ ,_#.‘ Production in 'OOO lbs.

' 1962 1963 1962 1963 1964
Kenya 49,156 52,998 36,217 39,864 44,622
Uganda 21,049 23,564 13,932  13,602° 16,789
Tanzania 20,031 20,793 9,503 11,064 10,609
Malawi 30,906 31,639 29,410 26,268 27,293
Ehodesia ©5,6447 75,940 2,836 - 2,697 nea.
Meuritius 4,506 5,320 2,799 " 3,257 ‘n.a.

Total 131,292 140,254 .. 94,697 96,152

I With the rate of planting planned ih;Kenya;-Uganda and Tanzania

and the expansioﬁ of tea production on irrigated land near Nkata Bay in
Malawi, and Chlplnga district in Rhod951a, the total area under tea in the
sub—reglon mlght well reach 200,000 acres by 1970,and 1ts output of made

tea mlght soar to 150 mllllon pounds.

8. The total area under tea, which 1ncludes the maaor tea~growing countries
of India, Ceylon, Indon851a, Formosa, USSR, Japan, Pakistan and East Africa,
but excluding Chlna and Indo~0h1na, for which flgures are not available,

is 2.5 million aores. The total exports of tea from the above—mentloned

countries in 1963 was l 4300 mllllon pounds.
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9. Por:the East African sub-region gnd principally: for Malawis; Kenyzs,
UgandawandrTanzan;§!i$ea;is3therefore,a najor econgmic crop, . The.total.
export-earnings -from:this industry in 1963 were as. -follows: .

o BELLT

.lTabié‘2: Average friéé”éﬁd“Ei£5}¥ Véiﬁé*”“

Lo Aveprage prige

oty - e Gemen B e b &
Kenya - 3027 M4BT Tt 0 T 5,665,409 ¢
Uganda “~ ' C 331 T 44014 0 0 (2,08150007
Tahzania =~ © 2,86 7 YU46504c T 1,552,145 - ¢

Malaﬁi S ,fgi_t -2;35' :Tf';n~.A35;17;f T w-35267;855J3 e

The average price is lower than that of tea from Ceylon and North India,
which obtained during 1963 the prices of 52.33 and 55.70 pence, respectively.

10, The increase in the value of exports of tea from this sub-region may be
obtained by increased output through extension of the area under tea, and
higher yield per acre, This is being actively pursued through intensified
agricultural methods. The present paper deals with another approach, that
of enhancing quality and the average price, by inproved techniques in
conventional black tea manufacture, and the manufacture of other new forams,

such as instant tea or soluble tea.

11. The tea industry has been known to be extremely conservative in all
countries of the world and this sub-region is no different in this respect.
While, however, India and Ceylon have in recent years freely exchanged
information and shared research results, similar exchange, pafticularly on
estate or manufacturing practices, is lacking in the East African sub=-
region. While a Tea Research Institute,financially supported by the
industry exists, particular companies have spent large sums in research

on the development of instant tea manufacture,; and the results of this
vwork are kept closely guarded secrets, even from their own research insti-
tute. Similar evasion or lack of collaboration is evident in the field of

processing techniques in black tea manufacture. Consequently, little or

b aarA e ok S S S S S ARg 8 RS i o < e i
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no scientific work hag been carried out .on the effects.on quality . |
characteristics of the variation in processes or techniques -of manu-— .-
facture in East. -Africa. Hhat.literature;is-available‘emanateeufrom

machinery and equlpment manufacturers and these are subaectlve resulte,.

12. This study rEVIEWE tradlflonéj“methods of manufecfure of black tea

“EHA T medAiTI¢aEtIong ade "Th w1ther1ng, bru131ng and fermentatlon in™T

recent yeers.' In the light of present knowledge of the chemlstry-of

determlnlng optlmum conditions of nanufacture. It further detalls pro-.
cesses 1nvolved in instant tea manufacture and emph331zes the nece331ty

to have a deeper knowledge of the blochemletry of tea before further

advances in quality of 1nstant tea ulrectly from green leaf can be

T it 1 A —— e 4 b o A s i st 2 b T

--ebtalned

HELE.
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II. MANUPACTURE OF BLACK T2A < A REVIEW OF TRADITIONAL,
NOVEL AND NEW METHODS AND PRACTICES

13. Tea, as 1t 1s known 1n commerce and in the home, is 1arge1y the -

blaek tea ;/ whlch has been processed in tHe estate factories from -
fresh leaf. Thls degree of proce551ng is necessary to preéserve it °
from deterloratlon durlng tHe long periods of storage, transport and
dlstrlbutlon £6 censumlng countrles,'and also to impdrt.certain

de51rable qpallty end flavour charecterlstlcs.

14. The proces51ng 1n the factory can be 51mply stated., The tradi-
tlonal two leaves and a bud plucked from the tea ‘bushyare sorted- and*

more mature leaves are el:mlnated 1n the sortlng. The next step ig:

.w1ther1ng, the phy81cal condltlonlng of the leaf, to a flaccid: -gtate;

through reductlon of noisture elther by natural air ventilation or

by artificial methods,

15.1 When hltherlng has béen completed, the leaf is subjected to

”brulﬂlng by rolls and ‘this operation Aqueezes the- Juices, exposes -

these to the aotlon of erizymés and ‘then initiates what is termed in

'tea parlance "fermentatlon", besides: imparting to the. leaf a twist.

Ths rolled leaf is’ then hesped ‘on trays to a he1ght ‘of -two inches and
left to "ferment" fot a predetermined pericd of time, usually 2% - 3
hours, at the end of ‘which ‘it is fired. The last operation is done in

' a drler and it 1nvolves ‘the drying of the twisted leaf to a moisture

'content of 3 per cent and-at-the same time killing “the enzymes so that

no further fermentdtior can take place. - From the drier comes .the black

tea, which is sorted, graded and packed for consumption and/or export.

16, ‘The. characteriatics of the  leaf are different in dlfferent countrles

and variations in quality may exist. within one country or even within a

"dletrlct.- The African leaf is of a harder texture than the Indlan or

Ceylon leaf and would therefore require harder rolllng and perhaps other

rmodification of the processes: involved in manufacture, in addltlon to

care in plucking and sorting., These various processes w1ll be rev1ewed

as practised in Asia and in’ “AfTies.,

;/ Also green tea, which is made principally in China from fresh leaf which

has been steamed to kill enzymes and subsequently rolled and fired.
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- Withering

"t Wither

17, -This in its simplest form is carried out Under atmospherlc bondiﬁions
w1th_the leaf spread thinly.on Y4ats" made of tlghtly-stretohed aute.

Yore recently, the jute.is being replaced by nylen netting.’ The rate of
wither.can only be -adjusted by.the: thickness of-the spread. o

18. A médifitation of ‘the above natural W1ther1ng is to prov1de for air
movements in the lofts by meéans of” large fans.i The a1r is blowm over
the tais and on particularly wet days, a mixture -of hot ‘air from the -
driers and fresh cold air is admitted:to -the fans., As agalnst "tats“
fitted into lofts, mobile tats containing & bank of tats on s ‘wheeled
trolley device are also used.and this permits ‘greater control ‘of ‘the 3

degree of withering, as representative tats- cin’ be checked by'welghlng.

Dium Wither

19. On the assumption that w1ther1ng is undertaken largely to reduce the
moisture content and 119 brlng the leaf to a flacold state for rolllng,
several othéer methods of accelerated m01sture reduotlon were attempted.
Drum withering is done in large ;erforated revolv1ng drums through which
hot air at around 130 7p ig blown: This has the advantage of saving both
space taken by tats and lofts, ‘and tlme.i The drum usually holds 1,500
pounds of fresh leaf and the w1ther1ng tlme is three hours, compared with
tat withering of 1C - 20 hours. The p0551b1e dlsadvantage is, however,
the bruising of the leaf in the drum, and drum w1ther1ng hae therefore

been largely abandoned both in A31a and in Afrlce.'

Trough‘Wither

‘20.‘ A conelderatlon of the merits of trough Wlther, where the leaf is
wlthered in troughs by a controlled humldlty air system can only be made
in relatlon to exlstlng knowledge of the chemical and biochemical re-
aotlons that the leaf undergoes durlng withering. Keegel—éuggested that

the prlme obJect of w1ther is to condltlon the leaf into a flaccid state

1/ Tea Manufacturers in Ceylon - Nondgraph No. 4, by E;L.'Keegelfnh.dr”
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for rolling, and to make the leaf permeaole to the Julces that the rolllng
will squesze out and thereby spread such Juloee evenly over tne surface.
He concluded that 1deal w1ther requlred low heat bulb temperatures, e
ample supply of mov1ng ‘air and hlgh hygrometrlc dlfferenoes. Leaf 15 o
generally con81dered to be w1thered 1f 1t has lost its sprlnglness

when squeezed in the hand.

2l. During wither, the leaf is alive, and respiration and other bio-
chemical changee occur. The type of reactions involved are little known,
although there 1s deflnlte ev1dence of increase in enzyme activity and.
caffelne content. Also noted As.a substantial loss. of carbohydrate and

breakdown of proteln. o . Lo L I R

22. Because of:our imperfect knowledge of the bio~reactions involved;
tea planters have often held views and béliefs unsupported by séiéntific
evidence. :In Ceylen, several planters resited their factories at hifhest
Points on the estate and this mew siting they claimed gave 'a highér quality
teas During the early periods when drum wither was introduced, claims
were made t?ﬁt when fresh leaf was stored in bulk for several\bpurs prior
to drum w1ther, the resultant manufactured leaf was .of a higher .quality
than that 1mmediately processed. There is no direct evidence even for
the contention that w1ther1ng increases enzyme activity. Chlld and Todd
in 19%54° kept the stalk of fresh leaf 1mmersed in Water for two days and
demonstrated that this leaf had hlgher iermentatlon rate than the ncrmal f
withered leal.' The tlme faotor seems, therefore, to have an 1mportant V

effect on ohanges in the leaf of whlch llttle 1e known.

23. In splte of the lack of more deflnlte solentlflc 1nformatlon, two.
factors of 1mportance can stlll be discerned. The wither has to be slow,
u51ng cold dry alr of controlled humldlty.. The leaf should not be bruised
in the w1ther process.r These two gonditions are satisfied:in trough
w1ther1ng. The method was first developed in. the. Congo and.consisis of
leaf belng placed in a trough with a wire floor through whlch air can:be
blown or drawn, later modifications allowed for cold air and control of
humldlty. The wither takes 14 to 20 hours. iast African leaf requires

a slow llght wither and this is widely practiged. While more scientific..

e T ST BB 1§ i e e ek WA TR R s nt waenn L e
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'"1nvest1éat10n 1nto the reaotlons 1nvolved 1n Wlther and controlled trlals
on the time factora rate of mo:sture removal, optlmum temperature and '
humldlty, etcrgils requlred, there 1s a grow1ng awareness that 1n trough
wlther is an advance Vhlch has great potentlals 1n quallty development.
This, we hope;‘w1ll form the ba51s of furthel research 1n mast Afrlca and

in other tea-producing countries.

. Rolling.
24.  Originally, the Chinese rolled - the  withered léaf between the pBlms’

of the hand.  THe rollers whith emerged when tea became a plantation com—
modity simulated this action of compressing and twisting ‘the leaf while™ "
keeping it in, continucus: m.tion,. The rolling.operation is repetitive - =
an@?is_carrie@ outiinzepellejlasting.haLf,an ~hour. Light withered.leal
is :olled.foriihree,torfiyerperlods.:,TPG_modiﬁications;madegto the-con—-
. ;yentiopal tea roller;are.in the mechanism of applying pressure, the.design

of battens, end in. the device for contimuous feed. .. . iu

25,7 In conventivial manufacture, the first:rolling is done im an open-
rolleér without'pressure;, foéllowed By fodr or five -subsequent réils with
grade& increagé’in- pressire. R ’
26, Two other devloes have beoome popular 1n recent years. %he;C-T c.
system of pa581ng the leaf through serated rolls fltted one on top of the
other and the MoTear rotorvane whloh oon31sts of a sorew worklng in a
chamber.f In the latter, leaf 1s squeezed and brulsed by 1ts passage ;
through the chamber whlle belng Ioroed by the screw worm. The C.T.C.
machine was introduced into East Africa by Mrs Britien many yéars ago, -
and his commentsat - that -time dfe of sigrhificancé., He stated, "We Ffound-
out What''I had expscted would happen; that with the African leaf béirg

of a harder texture tHan the Indian we had to be far more severe with' &
it to Fupture the cells correctly. “As soon as we put leaf of a resddondble
quality through a C.T.C. machine, we had ‘a bright, coppery ‘infusien and a
brisk bright liqueur.": Both the C.T.C. and the rotorvane have become -
popular 4in Ceylon and in India -in Spite of the softer leaf awd bard wither

gl e

practices prevailing in tho8e ‘countries, - e
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27._ The tW1st and non—flaky characterlstlcs 1’ made’ tea,‘which ‘have for
decades been thcught oT by the tride ¢ a matk oF- qualaty, 51111 Have an

1nfluence on rolllng. Whlle many planters in’ Bast Africh considéred‘that

C T C. machlnes gave better quallty and product, convention atid’ trade have

' ccnnlved agalnst 1ts excluszve use. The “sonventiohaliroller I8 Etill’

) used along w1th elther the c: T C. or tbe'rctcrvaneiici“bctﬁ}

PEER RIS IO

28. In one factory v131ted, the uathered leaf 1e sent through conven-
tional rollers for 45 minutes and later passed to the C T. C. machlne or,
alternatively, sent through conzentlcnalfrcller for 25 minutes and then

., through the Totorvane. It establlshes that the 1n1qu1tous conventlcnal
.roller .is used.ln some way or other and the tea 1nduetry has stlll not
accepted the o1 C. or the rctcrvane as complete systems. Full acceptance
can .aonly come thrcugh sclentlflc proof of thelr superlorlty over "the
ccnventlcnal tea roiief and the abandonment by the trade cf the 1dea.
that twist 1mpl;es quallty. If tw1st 15 not essentlal and bru1s1ag and
spreading . the Julce evenly over the leaf 1s the de51red effect hcw N
effectlvely do the C T C. and rotorvane machlnee ach%eue thls, and What
are the settings and tlne requlred to obtaln optlmum treatment° “Po our
mlnd thls has not been answered, and controlled experlnents varylng only

EREA T m L

rlme w1th ccrrelatlcn cf end quallty as’ estlmated by

.ong. factor at a

”ﬁ‘taeters have elthen not: been made or, if nade, are a guarded secret.

N e

No wb.the:c and.. o, Rcll

Sl : WU g e Ty

29, “‘Thls dzscue51cn brlngs us to another espect cf tea manufacture where

e

thevleaf 15 not vlthered and because the 1eaf‘w111 not be in a flaccid

> g¥ete for. rolllné, the leaf 1s cut in a machlne 81m11ar tc a cigarette

._fcutter; e g.;Legg cutters and further shreddlng ane squee21ng obtained

on the C T.C. machlne. The addltlonal water ccntent 1nherent in this

;“”tYPe“Uf“prcce531ng mikes the Firing a complex operation requiring careful

control. It could however; be partly overcome by centrifuging the leaf

w'::l.n a basket-centrlfuges “thereby removing up-to. 20-30 per-cent moisinre

'ﬂﬁbefore it i passed to the legs owtter. The centrifuging would, while

aveiding the logs of'juice“during maceration, provide sufficient juice

for even spreading over the leaf mass,
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.30, .The fermentatlon that results is rapid eod even and theee teas are

. characterlzed by thelr brlght and hpmogenoue'lﬁfu81ons. The reported
..brassy metallic flavour is a dlsadvantage, but no ev1deooe 1e avallable .
as: to the cause - the non~w1ther or the non-roll. The answer fo thls
may provzde a: olue to the more effeoulve use of the rolllng syetems and -
intensive research 1n thls fleld would pay ample d1v1dends both 1n'1n-

orea31ng export revenue, and in redu01ng oapltal expendlture on unwanted

machmnery and bulldlné space.

Fermentation .

' 3i.L In the undamaged tea shoots, the polyphenolic substrates are- in the
vacuole and the enzymes ‘associated with the chloroplasts. : Ho*oxidation
of polyphenols can take place until the leaf is bruised and ‘the gwbstrate
and enzymes are brought in’ contact with each other in- the presence = of
cxygen. Thls prooess of oxidaticdn and the subsequent readtions which

 follow are referred to as "fermentatlon Pr. T. Eden in his ‘book -on
tea 4 states that the reactlone involved in ‘fermentation are little -
known and 1nvest1gat10ns 1nto this subaeot are far from complete. He-

desorlbes the reactlons as follow3°

‘"The eseentlal chemlcal proceeses 1n tea manufaoture con51st
in the oxidation by a specific enzyme or erzymes, “gecreted in
‘the living tissues of the leaf, -of. catechins or.gallo.catechins
having hydroxyl groups in the ortho—p031t10n. The primary oxida-
tion products are o-guinones which polymerize to produce an ex-—
tended series of coloured:asiringent condensation products of

~ varying solubility, which are partially extracted in the domestic

' process of brewing tea. -The extent of the oxidation -and the range
_of condensation products depends partly on the 1n1tlal status of
the leaf in regard to both polyphenol ‘dontent and-enzyme,’and
‘partly on the routine of manufacture to:which leaf is subjected
in factory, operations. Both these factors affect materially
the elu51ve oharacterlstlc of quallty in the finished product.”

-Later sources eummarlzed the probable ohemloal changes, 1nter alle, durlng
fermentation-as: o . L ‘
wnt . {a) . the enzyme ox1datlon of the catechlns followed by polymerlzatlon,
(b) -.enzymic. breakdown of pectlnlo aold to pectlc acld and methanol and

(e).. production of the characterlstlc tee aToma.

1/ Tea, by T. Eden, Longmans, Green and Company.

m
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The most favoured degree-of oxidation and polymerization and means
of arrestlng polymerlzatlon at the de31red stage are not known. It has
been known that tea’ leaf from certain areas end/or a partloular bush
or fleld would exhlblt slow fermenting charaoterlstlos because of low :
enzyme act1v1ty. ‘The aotlvators of enzyme oxldlzes have not been
studled The fermentatlon process con81sts of a series of complex re—'
aotlons in Whlch the enzymes and the varlous mlneral and otner con-
stltuents of the leaf are 1nvolvod._ Although conslderable research has
been carrled out durlng the last deoade, 1nsuf11o1ent attentlon has
been pald 6 thls 1mportant subJeot in tea—produolng oountrles.” What
passes as an hypothe51s 1s largely emplrlcal and it can be stated that'
the meohanlsm of reactlons 1nvolved and its relatlon to quallty charao—

teristlos is 1mperfeot1y understood.

32, Fermentatlon 1s stlll largely done on trays, both in Afrlca and |

eisewhere. The use of the fermentatlon trough is rapldly becomlng
popular.’ ‘

"In thls system, air at. controlled temperature and. humldlty is
fed into the base of the trough containing fermenting leaf and
¢irculates upward through the leafy  The design -8f-the trough
engures -an even flow:af air through the whole bulk of the leaf
which can be loaded into the troughs to a depth of 12 inches.
kEach trough contdins ‘four cubic feet of fermenting leaf and is
mobile, .go. that it can.be wheeled from the point where it is
charged with leaf to its plaoe of attachment to the source of
seott gonditioned air.™- gf : :

%)

33¢ A further advanoe is the drum fermenter, where the leaf travels
Blowly along the drum, belng turned over and over all the tlme. Fermenta—

tion 1n this system 1s oompleted in three hours.

;/ "Trends in Pr006851ng of Bast Afrlcan Tea", by E. Hainsworth {orpublished

paper). o N e T e
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LTI, | THD WANUPACTURE. oF Twseaw T2a &

34. Instant tea, an extract of tea freely soluble in hot Water,'ls a
reoent development but 1netant coffee has been known Tor many years.

It has been reported trat over 65 per oent‘of all coffee is in thle ‘
form and that 1nstant‘ooffee development not only increased the consumpu
tlon of ooffee but beoause of the economy of use’ “and the’ aoquzred new
flavour,'made con51derab1e 1nroads into the tradltlrnal tea markets of
the world. It was therefore logloal for tea 1ntereets to think in terms
of a 31m11ar development and 1netant tea appeared on the European and
Amerloan markete as early as 1955. Because the 1nstant coffee was a
development of the magor eonsumlng oountrles othhe West and Amerloa, o
these same 1nterests developed instant tea not from fresh green leaf,

but from the blended black tea of commerce.

35. When 1nstant tea is made from black tea, there ocours a double loss
of tea characterlstlcs, euoh as flavour and quallty. “The” ilret loss
occurs in the tea estate factory when the fermented leaf is fired to
produce black tea. " Tisditors to tea areas’ will . have noticed the smell

of tea dlscernlble from”almost a mlle away and would therefore appreciate
'the extent of the- lose of aroma whlcn this Smell 81gn111es. The second
loss takes place when the black tea is extracted w1th hot water, and the
water extraot ‘wHich - 1e low in total solids is dried- to a powder or
granular iorm. Beoause of ‘this double loss, . the lnstant teas produced
from black tea lacked the qualities a35001ated with blaok tea. The
powdere d1330lved 1n hot water gave a liquour which was oharacterlzed
as dull ‘flat and lacklng in briskness and had none of the taste S
characteristics or the aroma assoclated with a tea brew made from black
tea. In spite of this, instant tea was becoming popular in America, in

particular for iced tea.

36, Tea-producing countries, and particularly, Ceylon, rightly argued
that if inetant tea was made directly from green leaf,; there would be

only one loss of those characteristics referred to earlier, and consequently

'“l/' Development of Inetant.Tea, by'A. Sundralinéan, @imee"of’Ceylon, July 1963,
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the quality would approach that of black tea. There were other advantages
for a tea—producing ccuntfy; Procesging dlrectly from green leaf would

' reteln n0n-extractable refuse withln the country, trOVide sdditionsl
_Value by—pro&ucte, euch as caffeine, from Sich waete, beeides reduclng
the frelght charge as ‘the extract is only one~fifth of the welght of
_ ‘black tea. Inetant tee frcm fresh leaf could only be made in a produclng
| Hccuntry, and 1f 1nstant coffee isan analegy, may rlghtly be expected
:tc yleld a hlgher value and consequently 1ncrease the. export 1ncome. A
) further thought was the 1norea31ng production of tea and it was felt

that instant tea mlght find the new markets for the new prcductlon;

37. Instant tea is a manufactured product and the consumer will expect

uniform qual;ty and gcod keeplng propertles from such a product. 'In the

process of manufacture, therefore, eeoh step requlres careful ‘and strict
quality contrcl. This, however, entalls a precise knowledge ‘of the
mechanism of the peactions involved in each of the processes — withering,

bruising and fermentation.

38, In 51mple terms, 1nstant tea ocan be madé by follow1ng tradltional
pr098531ng methods of w1thar1ng, rolling and fermentatlon, extractlng
the fermented leef, and reduclng ‘the extract 1o powder fcrm.: It will
be ncted that w1ther1ng, rolllng and fermentation are commcn tc both
types of manufacture and that whlle in ‘black tea the fermented leaf is
flred, 1n 1nstant tea the leaf is extracted and the solution dried to

powder.

39. In instant tea, which is in powder forn, the shape of the.bnuised
and fermented leaf is of little interest. It can therefcrefbe argued
whether the conventional rolling is necessary or essentiel, and other
methods of bruising, such as the C.T Ca and rotorvane oF. the Legg cutter
combined with non-wither, will be of equal value. Each etep or process
has to be re-examined and re-studied and modifications effected 1n ordexy
to obtaln the desired colour, taste and flavour in’ 1nstant tea; Experie
mental development in As;a has shown that colour could be greatly in-
oreased by suitable conditions of wither, fermentation and drying.
Several queiities have been imparted by freezing the leaf, centrifuging,

cutting and macerating the leaf,
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'40. As the fermehted leaf is extracted, the m01sture content . of the leaf
"at stage of brulslng is’ therefore nbt critical. - This: might suggest |
“ellmlnatlon of the wlther, wﬁlch on ‘the conventional method takes con-

szderable feotory space and tlme.: But, ‘ag has been 1nﬁucated earlzer,

R

ductlon of m01sture and the flacc1d ‘statés 'This is borne out- by leaf-
freeze experlments referred to, and €he’ quallty attaindble in non—w1ther

tea,s. ) s L e N : -’--. . L ERFEE .- ‘ . :.‘“_:"" ;o i -

,:41; A detalled study of the mechanlsm of reactlons involved in withering
wiand-fermentatlon w111 not only “©e#d to better quality blaock. teay buq to

oo hhe manufacture of 1nstant tea of greatly 1mproved quallty.

424 Instent tea manufacture entails efflclent extractlon ef the ten

- 'substances in.-the fermented 1eef, at the hlghest poss1ble concentrd-;

-tlon, and the conversion of this llquour 1nto a powderf'\Wﬁi}efiﬁ'~

-black tea the fermented leaf is fired, durlng whleh period further

fermentlng actlon is arrested “id instant’ tea mamufacture the fermented
mass is extreoteds Consequently, the stage of fermentation is llkely'tb
be dlfferent for the two types. The methods avazlable for- extraction! ”

. are percclatlon, batch pressure extractlon, and continuous counter- - .

current and step—w1se counter—current extractlon., Water is the preferred

T

extractlon medlum, preferably at- elevated temPeratures.,,Ihe_ma;n“factors
1nf1uen01ng extractlon ares
(a) the réatio of fermented leaf to Water,

(v) temperature of water;

(c) “time of sextraction, and

(a) deszgn of extraction equlpment.

Over-extractlon leads 0 bltterness and is nct deserable. A balance
has to be attalned between extrectlon efflclency and quality. A further~
baldnce is needed for instant tea for use in i¢ed tea, -as this variety

would requlre hléher sofublllty propertles incold water.

i i v

£
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43, The final physical characterlstlcs of instant tea - flakes, powder,
spheres - will determlne_the type of drylng. :There is reason to believe
that certain flavour characteristics are. imparted in the drying and that
to obtain. these, the. liguour should .be instantaneously oonverted 1nto ‘ -
powder or spheres, Drying in vacuum shelf drlers and arum drlers gave
poor results and freeze drying, for the reason given aboveg nay also not
be appllcable, although this is used in drylng black tea llquour 1nto

instant tea.
FREREES s

44. The 1nstant tea developed 1in Ceylon and Produced now at one mllllon )
pounds, per year is the result of scientific’ ch01ce of the many alternat1ves
which each stage of the process offered It ianvolved hundreds of experi-
ments and palnstaklng development oni pllot scale beforé full production vas
possible. It did, however, prove that hlgh quallty is attainable. In
Uganda;'Solutea is already in production and its products are being soldl:
to véﬁding machines in the UK. Two other companies in Basit.Afrieca,
Brooke?Boﬁd‘énd James Pinlay; are 'in advanced stages of development.  India

has tooled a factory and is expected to be in production this year.

45. The market for instant tea of quality is good, principally in the
traditional coffee-drinking countries and the demand is estimated at 10
million pounds. Bast Africa, and in particular Malawi and Tanzania, should
explore the feasibility of the manufacture and expori in bulk form of
instant tea. Such efforts should be pooled in the common economic interests
of the tea-producing countries in zast Africa. Attempts to be selfish and
secretive are likely to delay the acquisition of that detailed scientific
knowledge required for quality attainment and, consequently, the develop-
ment of this industry. It is further suggested that work in this field be
shared by the nast African Tea Research Institute and the lMalawl Tea
Research Institute and part of the cost be met by those firms who have

already showm an active interest in this development.
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7 Iv. CONCIUSIONS AND REebM«mNDATIONSf

46. The reactions involved in withering, fer;&ntatlon and flrlng are. T
imperfectly understood and ‘there is need . to. mount research. programme°
in both the Fast African Tea Research: Institute and- the Malaw1 Tea

Research Institute so'as to elucidate and build basic knowledge. L

" 1 s o

47;‘ The trough wither appears prima facie to be a dévelopment which

could improve quality.

_‘48. The comparatlve efflolency of “the C.T.C. and rotorvane machines .As
agalnst the conventlonal tea roller ‘ghould be Turther inVvestigated by .
the research 1nst1tutes, and factory information available on: these-

machlnes shared between the sast Afrlcan countrles.

_49. Sufflclent market exlsts for 1nstant tea and 1t is recommended that
Malawi and Tanzanla explore the fea51b111ty of the early establlshment
- of instant tea factorles on a scale of 500 000 pounds of 1nstant tea :

per year.
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