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I. THE TEA INDUSTRY IN THE EAST AFRICAN SUB-REGION -

1. The tea plant, Camellia sinensis, has been known and its leaf used
as a beverage in China for between two thousand and three thousand years.
It has been cultivated on plantatlon scale only during the 1ast one and
a half centuries., Cultivation started in India in 1818, in Java around
1830, and in Ceylon in 1867 The tea plant was 1ntroduced 1nto Africa |
as early as 1877 and plantations established in Natal have sgbsequently

gone out of cultlvatlon.

2 The oldest continuing industry in Africa is that of Malawi. The
first plantation was established in 1891 on the slopes;eerlahge Mountain.
By 1914 y-Malawi--was exporting over 100,000 pounds of tea, and its present
outputffrom 32,000-acres in the Cholo -and Mlange districts is around

- 30 million pounds,

3. It was not until 1920 that tea planting on a commercial basis was

undertaken iﬁ Kenya. 1t is grown today at altitudes varying from 6, OOO
feet to T, 500 feet in the Kericho and Limuru areas., The total area
rlanted in Kenya is 52,000 acres, and small holdings development spensored
By the Kenya Tea Development Authority is to add another 23,250 acres by

~i97l' The output of made tea in 1963iwas 40 million pounds and this is
e;pected’tovincrease te’55 million pounds by 1970/71.

4. In Uganda, the first tea plantations were established in 1916, but
the significant advance in cultivation was delayed until the early
thirties. Tea is grown at altitudes varying from 4,000 feet in the liengo
district to 5,500 feet in Toro. In 1963, Uganda had 23,564 acres under
tea and prodﬁced 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,

Se Plantlng on a commerc1a1 scale stated in Tanzania only in the
twenties. Tea is grown in both sastern 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 in 1963 was 20,793 acres ahd its output for that year, 11
million pounds of made tea. The development plan envisages increase of
acreage under tea through peasant development to 30,000 by 1970 and the

annual production to 15.8 million pounds.,

6. Besides these four major tea countries in this sub-region, others -
Rhodesia and Mauritius - also grow tea. Recently, iithiopia has begun
exploring possibilities of growing tea on commercial scales. The total
acreage under tea in the countries of the sub-region in 1962, 1963 and

1964 and their output are shown in Table 1.

Table 1: Area Planted with Tea and Production

Country ‘ Acreage Production in '0O0C 1lbs.

1962 1963 1962 1963 1964
Kenya T 49,155 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
Rhodesia 55644 54940 2,836 2,697 Ned,
Mauritius 4 4506 5,320 25799 3,257 Nelo

Total 131,292 140,254 94,697 96,752

T With the rate of planting planned in Kenya, Uganda and Tanzania

and the expansion of tea production on irrigated land near Nkata Bay in
Malawi, and Chipinga district in Rhodesia, the total area under tea in the
sub-region might well reach 200,000 acres by 1970;and its output of made

tea might soar to 150 million pounds.

8. The total area under tea, which includes the major tea=-growing countries
of India, Ceylon, Indonesia, Formosa, USSR, Japan, Pakistan and East Africa,
but excluding China and Indo-China, for which figures are not available,

is 2.5 million acres. The total exports of tea from the above-mentioned

countries in 1563 was 1,300 million pounds.
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0. Por the East African sub-~region and prineipailly for Malawi, Kenya,
Uganda and Tangania, tea is therefore a major economic crop. The total
export earnings from this industry. in:1963 were as follows:

ot

'Téﬁie’2: Average Price and_Export Vaiue

o Average price.. i . . o .
- Nairobi = . . London , : - Ixport value.in &

Country (E.A.8h.)  (pemce) 1963
Kenya SRR 3.7 48.77 . N 5,66592109
Tanzania © CC 2:86  C 46.04 © 7T 1,553,145

belawi 235 351 3,267,855

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 forms,

such as instant tea or soluble tea,

1l. 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,; particularly 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
work 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. Conseguently, little or
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no scientific work has been carried. out;on the.effects on quality ..

-characteristics of .the variation in processes or techniques of manu—

facture in East Africa. ..What literature is available :emanates from '

machinery and equlpment manufacturers and these are subaeotlve resulte.

12, This study revmeWs tradltlonal ”étho&s of manufacture of black tea

~==and of mediffcations hads” in Withering, bfﬁi‘s"iné”‘aﬁ&'_ formentation in

/'obtalned.’.

-:urecent years. In the light of present knowledge Gf[the chemigtry of:

tea, 14 suggests avenues ror further Tesearch’ and 1nvest1gatlon 1n'“'
determlnlng ‘optimum conditions of manufacture. It further details pro»
cesses 1nvolved in instant tea manufacture and empha31zes the ne06831ty
to have a deeper knowledge of the blochemlstry of tea before further

advances in quallty of 1nstant tea dlrectly from green leaf can be

[ EpS—— s it e St 1 < AT 10

PR S :
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II. MANUFACTURE OF BLACK.TEA —.A REVIEW OF TRADITIONAL,
NOVEL AND NoW METHODS AND PRACTICES

13, Tea, as it is known in commerce and in the home, is 1argely the o
black tea- i/ which has béen processed in the estate factorles from g
‘freshleaf. -This degree of pr009831ng is necessary to preserve it "1
from deterioration’ during the 1org periods of ‘storage, transport and
W%isﬁxibqﬁéon_to consuming countries, and also to impart certain
”desinablo:guality,and,flavoom,ohanaoteristics. :

14, The processing in the factory can be simply stated. The tradi-
tlonal two “lggves and a bud plucked ‘from the tea bush,are sorted and o
more mature lesves -are eliminated in the sortlng. "The next step is
withering, ‘the Physical condltlonlng of the 1eaf to a flaccld state, ’
through rediiction of  msisture either by natural air ventllatlon or o

by artificial methods. R e o

_15. When withering has been completed, the- leaf is subgected to -
bruising by rolls and this operation squeezes the Julces,‘exposes

these to the action: of enzymes and then initiates what'is termed in

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

The rolled lsaf ig.then heaPedmon¢trays;towafheigh%Lof two.inchesiand
left to "ferment!.for a predetermined period:of. time, usually 2%= 3
hours, at the end of which it is fired. The last operationsis done in
a drier and it.involves the drying of the.twisted leaf:to a moéisture
content of 3 per cent and at the same time killing the ‘enzymes:so‘‘that -
no further fermentation can-take place. -From the é&rier comes the black

tea, which is sorted, graded and packed for consumption and/op expor?, »

16. The characterlstlcs of the leaf are dlfferent in different countries
and varlatlons in quallty may ex:st wmthln one _country or even within a .
dlstrlct. The Afrlcan leaf 1s of a harder texture than the Indian or
Ceylon 1eof and would therefore requlre harder rolllng and perhaps other
modlflcatlon of the processes 1nvolved 1n manufacture, in addltlon to .
care in pluoklng and sortlng. These various processes will be reviewed .

as practised in Asia and in-Africa. ... - o000 0o o

;/ 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 = =
"Pat" Wither

17, Thls in 1ts simplest form is carried out under atmospherlc condltlons
with the leaf sPread thlnly oni”tats",made of tlghtlymstretched Jutes
More recently, the Jute is belng replaced by nylon nettlng. The rate of
wither can only be adJusted by the thlckness of the spread.rﬂ__:.

18, A mod;flcat;Ongof‘the-above natural~wztherlpg;1s>t0'providéﬂfor~aif‘
movements in the lofts by means' of large fans. . The air is blown: overisiw
the tats and on partlcularly wet days, a mlxture of hot alr from the
driers and fresh oold alr 13 admxtted to the fans. As against ”tats" .
fitted 1nto lofts, moblle tats contalnlng a bank of tats on a wheeled
trolley devxce are also used and thls permlts greater oontrrl of the

degree of w1ther1ng, as representatlve tats can, be ohecked by welghlng,

Drum Wither

19. On the assumption that withering is undertaken largely to .reduce the
moisture content and.to bring the leaf to a flaccid state for rollingy- -
several -other methods of accelerated. moisture reduction were attempted. :-
Drum withering is done in large rerforated revolving drums through which-
hot air at around 130°F is blown. -This has the advantage of saving both
space“taken by tats and .lofits, and time. -The drum usually holds 1,500

pounds of fresh leaf and the withering time is three hours, compared with
tat withering of 18 - 20 hours. The possible disadvantage is, however;

the bruising of the leaf_in:therdrqm, and drum withering has therefore .. -

been largely abandoned both in Asia and in Africa. ..

Trough Wither

20, A consideration of the merits of trough wither, where the leaf is ° -
withered in troughs by a ‘controlled humldlty air 'system can only be made
in relation to existing knowledge of the chemical and biochemical’ re~’“
actions that the leaf undergoes: durlng withering. - Keegel—éuggested that
the prime object of wither is to condition the leaf into a flaccid state

;/ Tea Manufacturers in Ceylon - Monograph No. 4, by £.L. Keegel,
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for rolling, and to make the leaf permeable to the juices that the rolling
will- squeegze ‘out and thereby" spread such juices evenly over the surface.’
He concluded that ideal wither required’ Iéw heat bulb temperatures, -
ample supply -of moving ‘air and high hygrometric differencess Ieaf is
generally considered to ‘be withered. 1f it has 1l6st its sprlnglness L

‘when ‘squeezed in thé hand.

2l. During wither, the leaf is alive, and'resniration and other bio-
chemical changes occur. The type of react1ons involved are little known,
although there 1s def1n1te eVldence of 1norease in enzyme act1v1ty and
caffelne content. Also noted is a substant1a1 loss of carbohjdrate and

breakdown of proteln.

22. Because“oﬁgourglmperfectsknowledge of the bio-reactions involwed,
tea planters have often held views and beliefs unsupported by scientific
evidence,,_In.Ceylon,useyeral planters resited their factories at highest
. points on the}estate:and.this;new_siting they claimed gave a higherAquallty
tea. During the early periods when drum wither was introduced, claims‘
were made that when fresh leaf was stored in bulk for several hours pr1or
to drum w1ther, the resultant manufactured leaf was of a h1gher quallty
than that 1mmed1ately prooessed There is no d1rect evidence even for
the contention that withering increases enzyme act1v1ty. Child and Todd
in 1954 Kept the stalk of fresh leaf immersed in water for two days and
demonstrated that this leaf had higher fermentation rate than the normal
withered leaf., The time factor seems; therefore, “to have an important

effecton changes in the leaf of whick little is khowms

23.A In splte of the lack of more deflnlte s01ent1f1c 1nfornat10n, two
lactors of 1mportance can stlll be d1scerned The w1ther has to be slow,
uslng cold dry air of controlled humldlty. The leaf should not be bruised
in the wither process.v These two condltlons are satisfied in trough
w1ther1ng. The nethod was flrst developed in the Congo and cons1sts of
leaf belng placed 1n a trough w1th wire floor through Wthh ait ‘can be
blown or drawn. Later modlflcatlons allowed for cold air and control of
humidity. The w1ther takes l4 to 20 hours.‘ uast Afrlcan ‘leaf requlres

a slow llght w1ther and this is wldely practlced. While more scientific
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1nvest1 atlon 1nto the reactlons 1nvolved 1n w1ther and controlled trlals

R

on the tlme :f‘a,ctor9 rate of moisture removals optlmum temDerature and

humldlty, etc.,vlsvrequlreds there 1s a grow1ag awareness that in trough

wither is an advanoe whlch has great potentlals in quallty development.
This, we hope9 will form the ba31s of further reuearch 1n mast Afrlca and

in other tea-producing countries,

:Rolling
24,"ériginell§;ﬁfhe ChineseV?OIIed’the witherea'leef'betweeh the”pelms
of>tﬁe hand. Tbeffollers'whiCh eﬁérgéa whenltee became & plantation com-
modity simulated this action of compressing and twistihg'fhe leaf while
keeping 4t in continhuous- motion:. The rolling operation is. repetitive .
and 4% carried out in:spells lasting half an hour. Light withered leaf -

is rolled’ for: three’ to- five periocds. The modifications:made to the con-

< wentiohal tea  rédler are in the. mechanism-of applying pressure, the design

of bé%téns;fané*in the device for continuous feed, . SR P

25. In conventlonal manufacture, the flrst rolllng is done i® an open
roller w1thout nressure, followed by four or flve subsequent rolls wlth :

graded ‘increase in pressure.'

26, Two other dev1cee have become popular 1n recent years.‘ The C.L C
system of passing the leaf through serated rolls fltted one on topuof the
other. and ‘the thear rotorvane whlch con31sts of a screw worklng 1n &
chamber. In the latter, leaf is squeezed and brulsed by 1ts passage
through the chamber Whlle belng foroed by the screw worm. \The c.T. C
machlne was 1ntroduced 1nto Last Afrlca by Mr, Brltten'many years ago?
and hlS comments ‘at that time are of s1gn1fmcance.> He' stated, "We' found
out what I had expected would happen9 "that Wlﬁh the Afrlcan leef belng -
of a harder texture than the Indlan we had to be far more severe with *

1t to rupture the cells correctly. As soon as we put leaf of a re@sonable

«quallty through a c.T. C. machlne9 we had a brlbhts coppery infusion and a

brisk brlght llquour." Both the C.L.Co an& the rotorvane have become
popular in Ceylon and 1n lndla in splte of the softer leaf and hard wlther

practlces prevalllng in those countrles.
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2?. The tw1st aad non»flaky charac%erlstlcs 1n made tea, whleh have for

1nfluenoe on rolllng. Nhlle many planters in East Afrlca con31dered ‘that
C T C. machlnes geve better quallty and pro&uct, oonvention ‘and” trade ‘have
oonnlved agalnst 1ts exclu31ve use. The oonventlonal roller is’ stlll

used along w1th elther the .1, C.“or the rotorvane9 or bothy”

i e o .
Free v

28. In one faotory v151ted the uathered leaf 1s sent through eonven-
tional rollers for 45 minutes and later passed to the C T.C. maohlne or,

alternatively, sent through conventionadrréller for 25 minutes and then

. through. the rotorvane. It establlshes that the 1n1qu1tous conventlonal

S
roiler; is used in some, way or other and the tea 1ndustry has stlll not

.- apcepted, the C.T. C.;or the rotorvane as complete systems.

can only oome through selentlflc proof of thelr superlozlty over theij

Full acoeptanoe

oonventlonal tea roller and the abandonment by the trade of the 1dea“:»
that twist. 1mp11es quallty. If tw1st is not esseﬂtlal and brulSlag and
spreading the juice evenly over the leaf 19 the de31red effeot how o

effeotlvely do the C.T. C.}and rotorvane machlqes achleve thls, and what
are the eettlngs and time requlred to obtaln optlmum”ffeafment? To our
T Ee e

mlnd thls has not been answered, and oontrolled experlnents varylng only

one factor at a tlme w1th correlwtlon of end quallty*as estlmate& by

‘%-taeters have emther*net been made or, 1f made9 are a guarded secret.

§ e

aAWo Wlther an& No Roll

the leaf 1s not w1ﬁhered and beoause the leaf Wlll not be 1n a flaccid
s%ate for rolllug, the leaf is out 1n a - maohlne smmllar to a cigarette
out+er9 e g. Legg outter, and further shreddlng and squeez1ng obtained

on the C.T.C. maohlne. The addltlonal water oontent 1nherent in this

- type*of’orocessxng makes the flrlng‘a oomplex operation reguiring “careful

control. It could, howeverg be partly overcome by centrifugirig ‘the leaf

‘ 341n a basket»centrlfuge thereby'renoV1né up 49 '20-30 per cent moistmre

before it is passed to the legg cutter. ‘Thé'oentrifuglng~w0uld,’whlle
avoiding the loss'6f juicé during maceration; provide sufficient 'juice

S hern o e, Syt

for even spreading over the leaf mass.
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30. The fermentatlon that results 1s rapld and even and these teas are
characterlzed by thelr brlght and homogenous 1nfusmons. The reported
,ﬁbrassy metalllc flavour is a dlsadvantage, but no ev1dence 1s avallable
 ‘as to the cause - the non—W1ther or the non~roll.; The answer to thls.k
may provzde a clue to the more effecclve use of the rolllng systems and
intensive research in thls fleld Would pay ample d1v1dends both 1n 1n~
creasing expcrt revenue5 and in redu01ng capltal expendlture on unwanted

machlnery and bulldlné space. T

. Fermentation

31, 'In the" undamaged tea shoots, the polyphendlic sibstrates aré.in the
vaéﬁolé“éﬁd‘%ﬁe‘enZymes associated with the chloroplasts.''No 6xidation
of polyphenols can take place until the leaf is bruised and the substrate
and enzymes are brought in contact with each other in the preeence of
cxygen. Thls process of ox1datlon and the ‘subsequent reactions which -
follow are referred to as "ferméntation". Dri T, Eden’ in his book on -
tea i/ states that the reactlons “invelved in fermentation are littlen::
known and 1nvest1gatlons into this subject are’ far from camplete. “He':
‘descrlbes “the reactlons as follows, e L
"The essentlal chemloal Processes in tea manufacture con31st
in the oxidation by a' specific enzyme or enzymes, secreted in
the living tissues of the leaf, of catechins or gallo catechins
having hydroxyl groups in the ortho-position. The primary oxida-
tion products are o-quinones which polymerize to produce an ex~-
tended series of coloured astringent condensation products of
varying solubllltyS 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 initial status of
the leaf in regard to both polyphenol content and ‘enzyme, and
" partly. on the routine of manufacture to which leaf is subjected
in factory operations. Both these factors affect materlally
the elu31ve oharacterlstlc of quallty in the finishled product."
later sources. summar;zed the probable chemlcal changes, 1nter alla, durlng
fermentatlon ass oo . ' « L .
£ (a) the enzyme ox1dat10n of the catechlns followed by polymerlzatlon,
(b) enzymic breakdown of pectlnlc a01d to pectlc 301d and methanol, and

:(¢) production of, the characteristic tea aroma.

;/ Tea, by T. Eden, Longmans, Green and Company.
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The most favoured degree.of oxidation and polymerization and means
of arvesting pc]va'lzatLOQ at the aeblred ctage are not known. It has
been known that tea leaf from certain areas an&/br é partloular bush .
or field would exhibit slow fe‘meﬂtlng charwcterlqtlcs because of low
enzyme activi*vo;:The‘uvtxva+0“s of enz vme oxldfygs have not been
" studied. The Lwrnentauioa p$oo*;s'con31sts of a serle of complex re-
aotlons in which the en7yme8 and the varloub mlneral ‘and otner con~
stltuents of the Teai are 1nvolved. Although con31derable researoh has
been carried out dvllag the last uecade, 1nsuff1c1ent attentlon has ’
been paid to this ¢mportant subgect in tea—pvoduéing countrles.‘ Nhat
passes as an hy“ﬁtnes is lalbely emplrlcal and 1t can be stated that
the mechanism of reacti onﬁ 1nvolved and 1ts ﬂelatlon to quallty charac—

teristics is 1mp feotly unde stood

32, TFermentation is st.l? laLEeWy done on trays9 both in Africa and

elsewhere., The use of fhe fevmentatlop t%ough is rapldly becoming
popular. -

’In thls systom3 air at c:oatrcﬂlefq temperature and. humldlty is
fed into the base of the trough containing fermenting leaf and
ceivculates upwerd through: the leaf.: The-design &f the trough
ensures an even flow of air through the wvhole bulk of the leaf
which cen be loaded into the troughs to a depth of 12 inches.
KLach trough contains. four cubic feet of fermenting leaf and is
mobile, 50 that 1% can ve vheeled from the point where it is
charged with leaf to its place cf attachment to the source oz
-oxg oonditioned air," 1/ SR

Tl

33. ’Alfurtheragdvmnce’ﬂs the drum ‘ermenter, where the leaf travels
slSwly'along the drun, beln' turned over and over all the time. bermenta—

tion in this systen is compTetod in three hours,

l/ "Trends in Pr038381ng of Bast African Tea', by E. Hainsworth {unpublished
paper). E ke ~ e e e
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III. THE MANUFACTURE OF INSTANT Ta &

334.¢ Iﬁetaht tea, an extract of tea freely soluble in hot water, is a
recent develepment but 1nstant coffee has been known for many years.

It has been reported tkat over 65 per cent of all coffee is in this
form and that 1nstant coffee development not only increased the consump-
‘tlon of coffee but because of the economy of use and the acquired new
flavour, made con51derab1e inroads into the traditiecnal tea markets of
the world. It vas therefore logical for tea interests to think in terms
of a similar development and instant tea appeared on the European and
Americaﬂ_markefeuas,eefly’as,l955. Because the instant coffee was a
deVelopment of'the major consuming countries of the West and America,
“these same interests developed instant tea not from. fresh green le#f,

but from the blended black tea of commerce.

35. When 1ustant tea is made from black tea, there occurs a.double loss
of tea characterlst1089 such as flavour and quality. The first loss-
ocours in the tea estate factory when the fermented leaf is.fired to
fproducevblack tea. Vleltors to tea areas. will have notlced the smell
'ef:tea @iscernibie from almost a mile away and would therefore appreciate
the extent of the loss of'afbma which this smeli signifies. The second
lloss takes place when the black tea is extracted with hot water, and the
water extract whlch is 1ow in total sollds is drled to a powder or
granular form. Because of this double loss, the instant teas producsd
from black tea 1acked the qualities associated with black tea. The <.
powders dlSSO¢V@d in hot water gave a liquour which was characterized -
‘as dull flat and lacklng in briskness and had none of the taste
characteristics or the aroma associated 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 instant tea was made directly from green leaf, there would be

only one loss of those characteristiocs referred to earlier, and-consequently

'22/‘“Develobﬁent 6? Instant Tea, by A. Sundralingam, Times of Ceﬁlon; July 1963.
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the quallty would.approach that of black tea.‘.There were other adyantages
for a tea—produ01ng country.; PngeSSlng dlrectly from green leaf. weuld
retaln non-extraotable refusé w1th1n the countryg .provide additional
anlue by—produots, suoh as caffelney from such waste, ‘besides reducing
‘the frelght chargg as, the exp;act ls only Qp@»flfth of _the weight .of

ary ,‘.-..x

black tea. Alnstant tea from fresh leaf could“ggly be made; 1n a.producing
country,rand if 1nstant coffee 1s an analogyg may rightly be, expected

wto yleld a hlgher value and consequently 1ncrease the export income. A
- further thought Was the 1ncrea81ng productlon of tea and it was felt

that 1ﬁstant tea mlght flnd the new markets for the new productlon.r,

37. Instant tea lS a manufactured prcduct and the consumer will expect
uniform quallty and good Keeplng propertles from such a .product. In the
process of manufacture, therefore, each step requlres careful and strlct

PR

quallty control. Thls, however3 entalls a pre01se knowledge of the

T

mechanisn of the reactlons 1uvolved 1n eaoh of the processes - Wltherlng,

brulslng and fermentatlon. -

T

\38.‘ In 31mple terms,vlnstant tea can be made by following traditienal
&proce331ng methods of w1ther1ng, rolllng and fermentatlon, extracting -
the fermented leaf, and redu01ng the extract to powder forme.-It:will
be noted that Wltherlnga rolllng and fermentatlon .are common to-bgth:
types of manufacture and that Whlle ;n black tea the fermented leaf-is
fired, in instant tea the leax ls extracted and., -the solution dried to

powder.

39. In instant tea, which is in powder form, tHe "Shape of the bruised
and fermented leaf is of little interest. It can’therefore be argued
whether the conventional rolling is neOesSary"or:GSSeﬁtial; and other
methods of bruising, suchas-the C.T.C. and rotorvane cr'the'Legg cutter
combined with non-w1ther, Wlll be of equal value. Each step or process
has to be re-examlned and re—studled and modifications effected in order
“to obtain the &e31red colour, taste -and flavour in instant tea.  Experi-
mental development in Asia has shown that colour could be greatly in-
creased by sui%ablevdgﬁditiéné of Withér, fermentation and drying.
Several qualities have been imparted by freezing the leafl, centrifuging,

cutting and macerating the leaf.
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4007 As the fermented leaf 1s extracted9 the m01sture content of the leaf
Cat stage of bru1s1ng is therefore hot cr1t1cal. Thls mlght suggest
elimination of ‘the w1ther, ‘which on the oonvent1onal method takes con;
siderable factory space “and time. But, as has been 1nd1cated earller9
there ‘is'a tifie factor durvng Wwhich oerta;n des:.rable charaoter:.st:.cs are
*ev1dently developed, and what is attalned by wither is not only a re-~
duction of\mo1sture and the flacc1d state.’ This 1s borne out by leaf—
~freee exper1ments referred to,;and the quallty attalnable 1n non-w1ther

teas,

4]; A detalled study of the mechanlsm of reactions 1nvolved in w1ther1ng
“and fermentation will not only lead %o better quallty black tea, but to

*“the- manufacture of 1nstant tea of greatly 1mproved quallty.

42 ' Instant tea manufacture enta1ls efflclent extract1on .of -the tea :
substances in the fermented leef at the highest possible concentra-—
'Ntlon, and the conversion of this llquour into a -powder. - While in N

black tea the fermented leaf is fired, durlng whlch perlod further

rLe

fermentlng ‘action is arrested, in instant tea mauufacture the fermented
nass 18" extracted. Consequently, the stage of fermentat1on is llkely to
be-‘different for ‘the two types.' The methods ava1lable for extractlon
are- percolatlon, batch pressure extractlon9 and contlnuous counter-
current and step-W1se counter—current extractlon.b Uater 1s the preferred
extraction ‘medium, preferably at elevated temperatures. The main factors

influencing extraction ares

Faa

(a) the ratio of fermented leaf to water;
(b). -temperature of waters;
(c) -time.of extraction, and

(d) design of extraction equipment.

Over—extraction leads to b1tterness and is not des1rable. A balance'
“has to be attained between extract1on eff1c1ency and quallty. A further
“Balance 1s nedded for instant tea for use in iced tea9 as thls varlety

wou'ld requlre h1gher solub111ty propertles in cold water.:'”
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43. The final physical characterist;cs of instant tea - flakes, powder,
spheres -~ will determiﬁé the type of drying. There is reason to believe
that.certain: flavour characteristics are imparteéd in the drying and that
to obtain these, the liquour should be instantaneously éonverted into

powder or spherées. Drying in vacuum shelf driers-ahd drum driers gave
poor results-and freéeze drying, for the reason given above, may also not
be app}@oable? a}?hough thisﬂis gsedﬁip‘gry}ng blag&:tea liquour‘into’?

instant tea.

4 4. The 1nstant tea developed 1n Ceylon and produced now. at one mllllon
pounds per year 1s the result of 801ent1f1c ch01ce of tne many. alternatlves
Whlch eaoh stage of the process . offered. It 1avolved hundreds of experl-
ments and palnstaklng development on pllot scale before full production was
possible. It did, however9 prove that high quallty is attainable. In_w
Uganda, Solutéa is already in productlon and 1ts products are being sold

to vendlng machinés in the UK. Two other companles in mast A;rlca,
Brooke-Bond ‘and James' I‘lnlay9 are in advanced’ stages of development." India

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

45, The market for insitant tea of quality is good, principally in the
traditional coffee—-drinking countries and the demand is estimated at 10
million pounds. GLast Africa, and in particular Malswi and Tanzania, should

explore the feasibility of the manufacture and export in bulk form of

instant tea., Such efforts should be pooled in the common economic interests

of the tea-producing countries in =ast Africa. Attempts to be selfish and
secretive are likely to delay the acquisition of thet detailed scientific
knowledge required for gquality attainment and, consequently, the develop-
ment of this industry. It is further suggested that work in this field be
shared by the wast African Tea Research Institute and the Malawi Tea
Research Institute and part of the cost be met by those firms who have

already shown an active interest in this development.
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o “Iv;” CONCLUSIONS AND RECOMMNDATIONS

46, The reactions involved in withering, fermentation and firing .are
imperfectly understood and there is meed - t0 mount research programmes
in both -the.fast African Tea Research Institute and the Malawi Tea

Research Institute so as to elucidate and build basic knowledge.

47.' The trough wither appears rrima facie to be a development which

could improve quality.

dﬂi” The comparative efflolency of the C.T.C. and rotorvane machines ds
agalnst the conventlonal tea roller shoqld be further investigated by
wthe research institutes, and’ faotory information available on these

nachlaes shared between the Jast African countrles.

49. bufflolent market ex1sts for 1nstant tea’ and 1t ls reoommended thmt
Malaw1 and Tanzanla explore the feasmblllty of the early establlshment
01 1nstant tea factorles on a scale of 500,000 pounds of 1nstant tea ;

per year.
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