
ECONOMIC COMMISSION FOR AFRICA 
Conference on the Harmonization of Industrial 
Development Programmes in East Africa 
Lusaka, 26 October - 6 November 1965 

THE TEA INDUSTRY IN 

THE EAST AFRICAN SUB-REGION 

M65-66 

Distr. 
LIMITED 

E/CN .14/INR/98 
28 September 1965 

Original : ENGLISH 



E/CN.l4/INR/98 

CONTENTS 

CHAPTER Paragraphs 

' 
I. TEE TEA INDUSTRY IN THE EAST AFRICAN SUB-REGION 1 - 12 

,, 

II. MANUFACTURE OF BLACK TEA .... A REVIEW OF TRADITIONAL, 
NOVEL AND NEW METHODS AND PRACTICES 13 - 33 

Withering 17- 23 

Rolling 24- 28 

No Wither and No Roll 29 - 30 

Fermentation 31 - 33 

III. TEE ¥1ANUFACTURE OF INSTANT TEA 34- 45 

Dl. CONClUSIONS AND RECOMhENDATIONS 46 - 49 

ACKNOWLEDGEMENT 



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

l. 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 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 oldest continuing industry in Africa is that of Malawi. The 

first plantation was established in 1891 on the slopes of. Mlange Mountain. 

By 1914,- Malawi- -was exporting over 100,000 pounds of tea, and its present 

output from 32,000a.cres 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 in Kenya. It is grown today at altitudes varying from 6,000 

feet to 7,500 feet in the Kericho and Limuru areas. The total area 

planted in Kenya is 52,000 acres 3 and small holdings development sponsored 

by the Kenya Tea Development Authority is to add another 23,~50 acres by 

.. 1971. The output of made tea in 1963 was 40 million pounds and this is 

expected to increase to 55 million pounds by 1970/71. 

4. In Uganda 3 the first tea plantations were established in 1916 3 but 

the significant 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 l3.6.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. 

5. Planting on a commercial scale stated in Tanzania only in the 

twenties. Tea is gro-vm in both .t:jastern and Hestern Usambaras, in the 

Mufindi and Njombe districts of the Southern Highlands, and in the Rung-we 

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 15o8 million pounds. 

6. Besides these four major tea countries in this sub-reE,ion, others 

Rhodesia and Mauritius - also grov.r tea. Recently, :Cthiopia 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 L 

Table 1: Area Planted 1-ri th Tea and Production 

Country At.re13:ge Production in '000 lbs. 

!96.?... .. 1963 1262 1263 1264 

Kenya 49,156 52~998 36,217 39,864 44,622 

Uganda 21,049 23,564 13,932 l3 ,602 16,789 

Tanzania 20,031 20 '7 93 9,503 ll ,064 10,609 

Malawi 30,906 31,639 29,410 26,268 27,293 

Rhodesia 5,644 5,940 2,836 2,697 n.a. 

Mauritius 4,506 5,320 2,799 3,257 n.a. 
-----·---- -~---· 

Total 131' 292 l4C'' 254 94,697 96,752 
-·--~------------

7• 1-Jith the rate of planting planned in Kenya, Uganda and Tanzania 

and the expansion o~ 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, whj.ch includes the major tea-growing countries 

of India, Ceylon, Indonesia, Formosa, USSR, Japan, Pakistan and East Africa, 

but exclud.ing China and Indo-Ch:Lna, for which figures are not available, 

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

countries in 1963 was 1~300 million pounds. 
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9. f<:>r the East African sub-region ~:If~ pJ?inoipally for Malawi,· Kenya 1 

Uganda _and Tanzania, tea is therefore a m~joJ?economic crop. The total 

export earnings from this industry. in_; 1963 were as follows: ' ··· 

.. ~.1 .. 

Country 

Kenya 

Uganda· 

Tanzania 

:Malawi 

Table 2: Average Price and Export Value 

.Average 
Nairobi 

(E.A.sh.) 

·3.27 

3~31 

2~86 

'2.35 

46.04 
35.17 

Export valu~ -in ;t 
. . . . 1263 

: ;-. 1 . 

5,6E;5,409 
2,041,000 

i,552,145 

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 1 that 

of enhancing quality and the average price, by in,proved techniques in 

conventional black tea manufacture, and the manufacture of other new forms, 

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, 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. Consequently, little or 
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no sqien:l;ific wol;'k ~s b~~n carried. G:IU:1i;.OlJ~"tihe E;l:f,f~.ot~ 9n quality 

c~rapperi~tios pf the .variation in precesse~ or tecl:Ln;j;ql;leS of manu ... · 

facture in East 11-fripa. .. Hhat li terat'4_:::re is available ei!lanate.s from 

machinery and equipment manufacturers and these are subjective reeulte. 

12 • 
...... ____ _. .... -and ·of ·modif"il'ia'tions··madEf' iri'wither:icng·~- qruising and.feriiientation i~ .. 

' . ·--~~-.,.~,~--·-· ... ~ .. .----·····~-......... ____ ...... ···-':"'~--~-~1•·•-''""' 

:recent years. In the light of pr'esent knowledge· 'of't.he chemistry of . 

... -···---·· tea·~C-·±t-- ·sugge-sts avenu.es···ro:r··rU:rtnei-··:res·e·arch·'a..na investl.g"aiion·"l:n·· · ...... 

determining optimum condition~ of manufacture. It further detaii,s pro~ .. 
cesses ~involved in instant tea manufacture and .emphasizes the necessity 

to have a de.eper knowledge of the· biochemistry of tea before furt.her 

advances in quality of instant fe·a directly from green leaf can be 
.• ··w- ~;.·~••" __ _. ....... ,__..._,_.~----"'·••·"'-"' '..... - ·.-<~-- .. ---~~·-·- • --. "-- ------··-·· ... ·~,. ----~~ ....... ~- ----·- ..... _-~ .. -·-----~-

obtained. 

. i 

•• ; ' < 
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II. M.ANUFACTURE OF BLACK.TEA -~-A REVIEW OF TRADITIOUAL, 

NOVEL AliD lTEW METHODS AND PRACTICES .. ,_ ... ·--"-·- .~.---··-· . 

13• Tea, as it is known in commerce and in' the home, is largelythe· 

black teaU'which'has been processed in tlie-est~iefctctoriesfrom 
'fresh··leaf. ·This degree· of processing it~riecessafy to preserve~'it 

from deterio?aticin during the 'lorig periods of storage, trcinsport and 

.dis~.ri bution. to consuming countries, and also to impart certain ....... .: ...... ,;. . . ,. ' 

de~_ir,abl~ :Stual~ ty .and_ fla;,rou,r chaz;acteristics. 

14. The· prooe:ss:i!l'ig 5.ri the factory cart be simply stated. The tradi

tional two "I~a"Ves and a bud plucked :t'x'om the tea btisli,a:re sorted and 

more mature lea"tres are elin:'inated i'ri the sorting. The next step is 

withering:, lt1ie' ·phys-'ical concii tioning of the J:~lif, · to a· flaccid state, 

through redtictio'b::of' moisture eithei-' by natul>kf air verit'ilation or 

by artificial metho.ds. . .. 
·--"~....._ .. ,.~~- _,. 

_15. l~hen .vn. thering h~s peen.?omp;le,t:<?_O.~ the leaf. is subjected to 

bruising .by rolls and this operati9n-squeezes t.hejuices, exposes 

these to the <;i.Ction of,er;tzymes and then. initiates what is termed in 

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

The rolled. l~_af is, then heaped on trays to a height of two·. inches .. and .. - "" 

left to "ferment.':' fo:r a .predetermined period of; time, usually 2i - 3 

hours 7 at ~the ~:q.d of which it is fired._ . The last operation ds done in 

a drier and it i~volves the drying of the. tvristed leaf to a moisture 

content ,of .3 :per cent an.d at. the. same time killing the :enzymes;so that 

no further fermentation oan· take place. .From the drier comes the black 

tea, which is sorted, graded and packed for consumption and/or e.x.pqr!~ 

16. The characteristics of the leaf are different ip. different countries . ··1,.: .. '' . ·:. · .. · 'i !· ,. . .·, ' ' ·!. • 

and variations in quality may exist within _QnE,? country or .. ev:en within. a 
:· • ' : •• - '- •. ~ -·· ·:.' ' ' '- • ' . • 1 

;\., ;:_ · ... · 

district. The African leaf is of a harder texture than the_ Indian or 

Ceylon leaf and, would_ therefore require harderrol,ling and perhaps othe~ 
. \ -. ' . - .. . ~ 

modification of the processes involved in _manufacture, in add:i,..tion. to 

care in plucking and sorting. These various processes will be revi~weCl. 

as practi~ed .in.A~ia. and. in Africa. 

1/ Also green tea, which is made principally in China from fresh leaf which 
has been steamed to kill enzymes and subsequently rolled and fired. 



E/CN.l4/INR/98 
Page 6 

"Tat" Wither 

17. This in its simplest form is carriedout under. atmospheric conditions 

with the 'leaf spread thinly on "tats" made of tightly:-stretphed jute.!" j ; 

More recently, the jute is being replaced, by nylon netting.. The r.ate of 

wither can only be adjusted by the thickness of t):le spread., 

18. A modi;ficat~on-of the above natural wither~g. is> to provide for air' 

movements in the lofts by mf:Jan.s· of large fans.,; The air is bl'cwn ove:r.::: 

the tats and on particularl.y.wet days, a mixture of hot air from the 
'.~ .. 

driers and fresh cold air is admitted to the fans. Aff against "tats" 
,:, · .. ': 

fitted into loft~, mobile tats containing a bru~ of tats ,on a wheeled 
_. ~;-. _; . 

trolley device a:r,e also used an~, this permits grE:)ater corttr('l of ~~!il 

degree of witherint?, as representati,ve tats can "b7 chack~d by weighin&li'-.: 

Drum Wither 

19. On tl?-e assumption that withering. is ur.dertaken largely to reduce the 

moisture content and, to bring thE\ ].eaf to a flaccid state. for rolliligf~n .. 

several other methods of accelerated moistur.e reduction were attempted. 

Drum withering is done in large J,:e~t.'ora;,t.ed revolving drums through which 

hot air at around l30°F is blown. .~_hits has .the advantage of saving both· 

space t~ken by tats and J,o:fts, and t:ime •.. •.The drum usually holds 1,500 

pounds of fresh leaf and the withering time is three hours, compared with 

tat withering of ;L8- 20,hour:s. The possible dif;ladvantage is~ however.~ 

the bruising of the leaf in the <lrurn, and drum withering has therefore 

been _largely abandoned both in Asia, and in Africa •. 

Trough Wither 

20. · A consideration of thEf merits of trough i-l"ither ,· where the leaf is 

withered in troughs bYacontrolled humidity air system can only be made 

in relation to existing knowledge of the chemical and biochemical' ~e~-- · 

actions that the leaf undergoes during withering. Keege11iuggested ·that· .. 

the prime object of wither is to condition the leaf into a flaccid state 

]J Tea :Manufacturers in Ceylon- :Monogra:Ph:N"o. 4,by B~L. Keegel. 
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for rolling, and to make the leaf permeable to the juices that the rolling 

will sqUeeze out artd. thereby spread such juices e·venly over the surface·~ 

He conclu.de'd that ideal wither req_uired l&w heat bulb temperatures, 

ample supply of moving air and high hygrometric differences·~ Leaf is 

generally considered to be withered if it has lcist its springiness 

when sq_ueezed in the hand. 

21. During wither, the leaf is alive, and respiration and other bio

chemical changes occur. The type of r.eactions involved are little known, 

although there is definite evidence of increase in enzyme activity and 

caffeine content. Also noted is a substantial loss of carbohyd.i:-ate an'd 

breakdovm of protein • . -.. ~ 

22. Because .of' ou:r :imperfect knowledge o,f the bio-reactions involved_, 

tea planters have often held views and beliefs unsupported by scientific 

e:vidence. In Ceylon, sev:eral planter_s. res,i ted their factories at hichest 

.points on the estate and this new siiiing they claimed gave a higb,e:r q_uality 

tea. During the early periods when drum wither. was introduced, claims 

were made that when fresh leaf was stored in bulk for several hours prior 
.N. 

to drun; wither, the resultant manufactured leaf was of a higher q_uali fy 
' ' ' 

than that immediately processed. There is no ciirect evidence even for 

the contention that 1"lithering increases enzyrile activity. Child and Todd 

in 1'95'4 kept the stalk of fresh leaf immersed in water- for two days and 

demo'nstrated that this leaf had higher fermentation rate than the normal 

withered leaf. The time factor seems, theref'ore, to nave an important 

effect"on changes in the leaf of vrhich li ttie is knovm.: 

23. b. spite of the lack of more definite scientific in,formation, two 
' -· . . . . 

factors of importance can still be discerned. The wither has to be slo1.r, .. 
using cold dry air of controlled humidity. The leaf should not be bruised 

~n the wither process. 'rhese t>w con.ditions are satisfi'ed in trough 

withering. The method was first developed in the Cong~-and consists of 

leaf being placed in a trough >vith a wire floor through which air can be 

blovm or drawn. Later modifications allowed for 'cold air and coni:rol of 

humidity. The vri ther takes 14 to 20 hours. .wast African leaf requires 
- l ' 

a slow light wither and this is widely practf.ced. vJhile more scientific 
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i~yes!Je;~ti.?Jl il:fto th.e ,+·eactio~s involved. in wither an¢!. coX'l;~rolled trials 

on the tipe. f?-ctor~ rat;.~ of. mo ~sture remo:yaJ ~ p:ptimum temperature. and 
. ' . ,., '~ ~ ~; .. , . ... . .. -. -··· . :- ·:' "'" . ' - .. - .. ·.' .. ~. . , . 

humidity~. etc. ,fe~~red, th~P.;r::E3 is a growing p.wareness that in trough 
.., .... .. .. . . ' .... : .. 

~vither is ap. adv{;tnce :v1hich has great pot<?nti§)S in g_uali ty development. 
. . '~- • . ,_- •. • .L . i - .· f . 

This~ we hope, vrill form the basis of further research in .East Afri,ca and 

in other tea-producing countries. 

:Rolling 
' . . 

24. Originaliy 7 the Chinese rolled the vri thered leaf bet-v;een the palms 

of the hand. The rollers vlhich emerged when tea became a plantation com

modity simulated this action of compressing and twisting the leaf while' 

keeping--'.'it in c0ntihuous: motion~ The rolling operation. is. repetitive . 

a:nac -ii:f cerried out inc sp&ll£ las tin€; half an hour. Light withered leaf 

is ·;:i-o11e·a: for~· three tQ.'· five periods. The modifications: made to the. con-

.: ventioilail t.ea· r&"l:ler {l.re' in the mechanism of applying pressure, the design 

of baJttens 9 'and''in the device for continuous fe·ed. 

25 .... In c~nven:iional manufacture~ the ffrst rolling is done iD an open 

roller wi tl:iout pressure, followed by four or five subsequent rolls with 

graded Increase. in pressure. 

26 •. T.wo other devices have become popular in re.Qent years. The c. C. 

system.o{ passing the lefL.f throl.lgh serated rolls fitted one on.top ():f the 

other. and .the. McTear roto;rvane wh.ich consists of a screw working in 

chamber. In the l~tter 1 l~af is. squee~ed and bru~sedby its p~ssage 

through the chamber while being forced by the screw worm. The C.T.C. 

machine was introduced into bast Africa b;)r Mr~ Bfit''ten ·many years ago 1 

and his c~mments at that time' are of significanCe~. He hated·, ,;We. found 

out ·~vhat I had expected -vmuld happen, that with the African leaf beirig 

it to rupture the cells correctly. ·As soon·as we put leaf of a reasonable 

q,uali ty througll a c. T. cL machine 1 we had a bri;ht ~ co:tipery infusion and a 

brisk bright liq_uo~r. ti' . Both the c .. C. 'and the rotorvane have bebome 
... 

popular in Ceylon and ·in India· in spite of the softer leaf an·d hard within 
·:>.... . . . . O .. L. •. • '- . •·. 

practices prevailing in those countries. 
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27. ·'rrb.e tWist arid non-flaky &b.~jacteri§ti~§ in ·~ade '·t~&,c~h.i<ih'have 'tor 
.. : '·'· ~-: -·.: ""'1 •- ': ~>_ f_, ;- . ;' . ., ,, - - • : ; , :' > . - .. _: :. ,.,- r:.· ,-,.-. ; -- ~ --' - . . ", __ .-·- _; .. , , ... ·";- ~. ! -~ 

decades 'been thought·orby the trade ·as· a tnark"of'qualHy, still.ha:..re"·an 

inti{i~A~e ~~ roii!i.ri€;: vlliile mariy plaiit~~s in East Af~idi' con~idered that 

c.rr:K machines ga~e better.quality and'J?rod.uct; cotiventit:lnind trade have 

~onniv~d. against' its' exclusive use. The conventiorial':t·oller ·is ~·tili 

28. In one factory visited, the lri thered le13.f is ~;lent through co?-v~n-
•. 

tional rollers for 45 minutes and later passed to the C.T.C. machine or, 

al terna ti vely ~ sent through con:~B.~J~?l.l~~.::;!_~ller for 25 minutes and then 

thrQug})., th'? roto~yane .• ;. , It estab:J.ishes that. '(;he iniquitous co:qvenj;ional 
• • 4 ·-'-- ·-' •• ·- --•• _. - ·--' ••• • -. ·-· •"- -. - ' ; ~' • •• ,. ..,, -· ,. ' ;~! ,: ' 

_ro;t}-~;r; i ~~ used .. :i.r s_ome Wa!f.or other and tl':~c '(;ea in.~u~.try J;las s ti l;I. no;, 

acce,p.ted,. the p. ·r. c.·. or the rotorvane as complete systems. Full.- acceptance 

can. ~~~4<"~pwg .t~oug4,. s9ient_ific pro~f of t.heir ~uperio:l'ity ov~·~ ··the, r ~ 
· .__. ·- ·'"' ·~ .• - r. · ·. · -· ·-· · ·.. - - · . ~ 1 •• • -:. • • 

co:~;J.:ve:ptio,lfa:l, rpJ.le.::r ~nd the ab§.ndonment; by the trade of the idea 
·---- .. ,- ' ·, · .. · . \' ' ' ,. '' .. ''&::) 

that t~i,st~ impliea ,quality. If .. twist is not. essential and bruising and 
"'. ~ .' : .. ; 

sprej:i.P,ing :tb,g~ ,jl,l;ice ev(;)nly over the.leaf is the desired effect, liow ... - .. ..· ~,_.,_\ .. - "".. ·. ' '"·:. . ' ·._ . ' ; 

eff'ectively,do,, t.he C.T.C. and rotorvane machines achie:ve this, and what .-:. ·. ::. .· .. ·. ·-· _,-. -·. . , -!: . . ._-... _.: ;.: . . . : ~ . ..r ;z· ::. ~'- : :· -·.'· . 

are the settings and time required to obtain optimum treatment? To our 
·- .. -· ·, ~ .. ·-- :· ·.' •"· .. : "· ~:· .t·T . 

mind, this has not been answered, and controlled experi~ents varying only 

~ne fao'tor . ~,.tl'~~ ;vft!l .. c~:rt~l:c{t~.dn of' end'·qual'ity- as ~·sti~ated by 
-- • • '. • • : . • '·. ·' ' • ·' '·,. .L, 0 • ; ,'. •• \ j~ i . . ,; ' . ', . :: 

~itastl9rs have· either.':n:ot• .been. made or 7 if made~ ~e a. gu.arde4. secret. 
·.,-

29':..: .This ·discuss:ion: brings us to anot,.her aspect. of tea manufacture i-There 

the ,le~T is n'~ti.~i ihe~'d 'ami because the leaf "'ill riot be in a flaccid 
; . ' . . . . . -. ' ' ' ~ ·, -· . . 

;., .· . 

s:t~ te for ro:lling, the leaf is cuj; in a machine ·Similar ,to a cigarette ,. 
ctitt~r/ e.g. teigg cutter, arid further S'hredding and squeezine:, obtained 

•. ' ' ' ' ,· .. -· . - .. . 
.( _o. 

on the c.•r.c. machine. The additional water content inherent in this 

. i. type-cif·::!"Xde.e~sing makes the firing a coinple:X operation requiring·:careful 

control. It could, however, be partly overcome by centri'fugirig the leaf 

in a baske t-oentrffuge, therE)by removing up td ;20-)0' per ceri t mois·1rltre 

"before it is pas~ed to the I.egg cutter. The' 6~ntrifugirtg would, while 

avoiding the loss "6f juice ditiing maceration:,· pzi.ovide · S'ufficierit .-.juice 

for even spreading over the leaf mass. 
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30. The fermentation that results is rapid and even and these teas are 
;· -~ 

The reported cha:racteri~ed by their bright and homogenous· 'infusions. 
~·: :;·, ' 

q:rassy metallic ~l~vour is a disadvantage, but' no evidence is C:\;ailable 

as to the caus~ - the non-wither or the non-roll. The answer tothis 
' ·, -~. - J. • -~ -·~ • . . .. " • J " 

may provide a clue to the more effective use of the rolling systems and 
. '- .! . ( ,;· . . .·? . ' • •. ' ~ 

intensive research in this field would pay ample dividends.both.in in-
. '. . ' ~ ' . -, 

creasing export revenue, and in reducing capital exp~nditure on'unwanted 

machinery'iindbuildine, space • 
. . . : .•.. 

.Fermentation 

Jl •. I In the undamaged tea shoots 1 the polyphertolic substrates are. in the 

vacuole ~rid tlie enzymes associated with< the chloroplasts. ''.No oxidation 

of polyphehols can take place until the leaf is bruised and theslibstrate 
.. . . . . ') ' . ' 

and enzymes are ~brought in contacii"'wi th each other in the presence of 

cxygen~ This proc~ss ·o:f ·ofid.at.ion and.' the subseq_uent reactions which 

follow are referred t·o as "ferme:htation". Dii. T. Eden' in his book on 

tea 1/ states that the' reactions'ihvo'ived in fermentation are little:-.:: 

known and investigations into thi·s '~ubject are-':tar· :from c'Omplete~ ': He · 

describes the reactions as follows g' 

. ' 
"Th.e essential chemical processes in tea manufacture consist 
in the oxid~tion 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 solubili ty, ... which. are'''':Partially extracted in the domestic 
process of brewing tea. The .extent of the :oxidation- and tpe. range 
of. cqndensati.on products depends partly on the initial status of 
the leaf in regard to both polyphenol content and enzyine, and 
partly- on the routine of manufacture to which .:leaf. is subjected 
in factpry operations. Both these factors affect materially 
the elilsl. ve. characteristic of quality in the fini"slted product.!! 

Later s~ces summa:r;:ized the probable chemical changes, inter alia, during 

fermentation as: 

•r (a) 
(b} 

(c) 

the enzym~ .. mddation of the catechins fol]..owed by polymerization; 

enzymic. p~e~dqwn of pectinic acid to pec~ic acid and methanol, and 
II' ~. 

production.of,the characteristic tea aroma. 

1/ ~' by T. Eden, Longmans, Green and Company. 
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The most favGured deg:ree of oxidation and polymerization and means 

of arresting polyme:dzation at the desired. stage are not known. It has 

been known' that tea leu.f from cen~tain areas. a~·d/~'r -~ particular bush.!. 

or field would -;, slov1 fe:;.'menting ~ha~.::.cteristics because of· low 

enzynn· activi'tyo The <:lctivato::'s ~f: onzymG oxid~.l:i""S have not been 
' . . . 

··· studied. The i't::rmenta/Gion proc8nn consists of a series of complex re-

actions in nhich the enzymes and. the various mineral and other con-
. . . 

stituents of the leaf are involved. Although considerable research has 

been carried out dur·ing the last decade, insufficf€mt attention :has 

been paid to this ii11portant sti.bject in tka-p~oducing countr:ies •. · tlliat 

passes as an hyp."' lai·gely e.m~pirical and it can be s·tated that 
-.,: i 

the mechanism of reacii:;.ons in'vobied and its :-celation to quality charao-

teris~,;ior:: is imperfectly unde:·stoodG 

3.2. Fermentation is ctill ly done on trays, both in Africa and 

elsewhere. Tha use o'~· i;he feTmentation trough is rapidly becoming 

popular. 

.... 

nrn this system, air at. controlled temperature and humidity is 
fed into the base of the trough containing fermenting leaf and 
cL·cula tes UpllPrd t:C.rrongh the leafe. The'· design of the trough 
ensu:;:es an everc flow·. of a:i..:e through the uhole bulk of the leaf 
vrhich can be loaded into the troughs to a depth of 12 inches. 
Each trough contc.iins four cubic feet of fermenting leaf and is 
mobile~. ,:;o tba t it can ·ue 1:heeled from the point where it is 
cha:rged "iri th lee,£ to its p laGe of attachment to the source of 

" ~·;•:·c-''·1 a.ondi tioned ai~c. 11 ]j 

33 .. 
)•"j 

A further adv."',nce is the drnm fe:rmenter, nhere the leaf travels 

slowly along the d:cmn 9 being tu:-1:ed ove: .. ' and over all the time. Fermenta

tion in this system is compJ.eted in three hours. 

11Trends in Processing of East African Tea 11 ~ byE, Rainsworth·"{unp;tolished 
paper). 
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III. Tllli W,ANUFACTUHE OF HJSTAl'JT TEA ]j 

Instant tea, an extract of tea freely soluble in hot water, is a ,-, 

recent development~ but instant coffee has been known for many years. 

It has been reported trat over 65 per cent of all coffee is in this 

form and that instant coffee development not only increased the CO!il.sump

tion of coffee but, because of the economy of use and the acquired new 

flavour, made considerable inroads into the traditirnal tea markets df 

the world. It "Tas therefore logical for tea interests to think in terms 

of a similar development and instant tea appeared o:n the European and 

American markets as early as 1955. Because the instant coffee was a 

development of the major consuming countries of the vfest and America~ 

these same interests developed instant tea not from fresh green lcitf ,.: 

but from the blended black tea of commerce. 

35.. vfhen instant tea is made from black tea, there o.ccurs a. double loss 

of tea characteristics 9 such as flavour and quality. The !'irst loss 

occurs in the tea estate factory when the fermented leaf is.fired to 

produce black tea. Vi.,itors to tea areas will have noticed the smell 

of tea discernible from almost a mile away and would therefore appreciate 

the extent of the loss of aroma which this smell signifies. The second 

loss takes pl?-ce when the black tea is extracted with hot water? and the 

water extract which is lon in total solids is dried to a pollrder or 

granular form. :Because of this double loss 9 the instant teas produced 

from black tea lacked the qualities associated t'l'i th black tea. The ,. : 

powders dissolved in hot water gave a liqueur which t.;as characterized: ... 
' as dull, flat and lacking 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 vms made directly from green leaf, there would be 

only one loss of those characteristics referred to earlier? and~eonsequently 

]} ·Development ~f Instant Tea, by A. Sundralingam, Times of Ceylon, July 1963. 
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the quality would approach ;that of .. pJ~ck te{L._ , There <w~r·E? o-t;her ady.]tp, tages 
. ·.;. _·_;_:·~,-~- .- .. ·'· -~ ·'_i) -~; _._-<<t ... ··-_: · .. _ .--~ -:·:-· ' ~ · .. ' -·:_.''' L.: .J, •. . __ ; ·• .,- ___ -.j..... ...... : ... --- ·-- .... -. ...... ··-- · 

for a tea-producing . country... Prqges~Jp.t;,_. d;j.;rec.1;;ly :frPJ;n. ~J;e~tJ. 4-·_E;~,f:- W5>1Jld ,, :ri:··-~·.," , __ :.~··_;·~-- ;. ~~ _::_> ! . .• L J ,j .: . . -·.! _;..-..• -, ~--J·~:.-.. w; •. ·• ··.·-· ·····-·-·w·- ·"-· -· 

retain non-extractable refuse within :tl:l~ .. country 9 TproviGte adcflitien~.;l. 
_,. ', '-~ ' , '' ..... ··:.• •>' ' J', ,::)l.,,~' ,'·,,-· '' '•••••' ,,,'•' : ''" '> ~ •. ,.M •'0 

value by-productt;>, such as, caffeine~ from such ;yaste,-.,p\;lSideSJ_Zi~4,l>,p:j,p.g 

'··;:,e 3r:~J ;t~f.~~fi~:-J~f~r?(cL~~r ,:!:lr ~~:~l~qt .:~s. ?r~~-,p~E?_of~fif~ <?f ~ ]llt3 wej,ght ,of 
black tea. Instant tea_ from fresh leaf cou) .. d,_~pl;y-. bf:l I]lade;:in,.J~, producing 

country, and if i_nstant coffee :i,s an ~n.alogy, may r~4t1Y ."bEl ,ex;pe-oted 
... ' : ··,. .• ,-\!' . !' >'.. • • i -.,· ' _,-__ . '- '.· .. • 

to yield a higher value._and cons,equently incr~ase.,.,the e;x:port income. A 
:·: ... - . ..; . . . "\'.>) _; .. · . .' .. _· __ :_ ;.·);, .,. - -'. : .. -· .-. ..-. •. - .. 

further thought was the increasing production of tea and it was t:elt 

that instant tea might find the new markets for the new production. c 

37. Instant tea is manufaeture.d ,product. ,anq. the. consu,m,eJ:' will ex.pect 
. _. ' ' ,. . '·' .. - ·. -~ '-- ·,-· .:. ~ '. .· ' .. ' '' . •, - . 

uniform quality and _good keeping prop€)rties from such a p,r.;oduct. Ir1 .the 

process of manufacture, therefore, each step re~uires careful and s~rict 

quality control~; This, how~ver, e!ltait~ a :P~~~ise knowledge_ of tp.e·,'~-~ 
)fj _;·: 

mechanism of th.e·' :t'eact:i.ons involved in- each of- the processes - wi th~fing, 
·,)_; . ..;,:,. 

bruisinga:hd fermentation. 

38. In siT!lple terms, instant te~ can be D1adE)._;py followi.:ng tx;.EJ.9-:i.:t;LQ~al 

pr~cessing methc;>ds <:>f wi t~ering, ro:p .. in? and. ~E1rment~tion 1 .,_~:tJ'(;);f1:t;!.pg · 

the fermented leaf, and re<lucing the ex~:r-aot: to powder :f()r!Jl .. _.,_H,;_,]Vill 

be noted that witl;J.eri:ng, rolling apd ferme:p:tation .are comm9n: ~g ::bqth; 

types of manufacture and that while :,in black ,t.ea the :fermented, lea:t.'-.is 

fired, in instant ~ea the leaf' is e_~tracted and-.tl).e solution~d:r;'ie,d.to 

powder. 

39• In instant tea 9 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 necessa#y or essential, and other 

methods of bruising, such~as·t,b:e C-.T.C. and rotorvane or the Legg cutter 

combined with non:-:;:~:~her, will be of equ;:tl value. Each s.tep or process 

has to be re-examined and ;re-studied and, .modifications effected in order 

to. obtain the desired colour., taste .and flavour in .instant tea. Experi

mental development in Asia ha::; shown.that co1oP:::r CO'\J,ld be greatly in

creased by suitable conditions of wither, fermentation and drying. 

Several qualities have been imparted by freezing the leaf, centrifuging, 

cutting and macerating the leaf. 
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40. · ·As the fermented leaf is extracted 9 the moisture content of the leaf 

'at stage of b'ruis{ng Ts .therefore not cri t"i~al_- Thi~ might suggest 

elimiria tiori of the wither~- which on the co~ventional 'meth~d t~kes c_on-
;,· ·, ·,_ 

siderahle :fi!ctory space 8:ncl time. But? as has been indicated earlier? 
·. .. ... ""· ' . '·t ~· ··;·. .. : . ·. ; ; ') ' . .. .. . ! • ' 

there ;is' a time factor· ·duxing ~Thien certain desirable oharaoteriatiOS are 
', ~ .! . 

'€vidently tleveloped, a:~d what is attai-ned by wither is not only a re-

duCt-ion~ of moistur~~ and tlik flabcid state. This is borne out by leaf

freez'e experiments referred to,. and the quality attainabl~- in non-.~~ t.her 

teas. 

41. A detailed study of the mechanism of reactions involved in wi th.~ring 
. . . . ., . 

'and fermentation will riot only lead to better quality black tea,_ but to 

the manufacti:tre of instant tea ~f gr~atly improved quality. 

4 2. Instant tea manufacture entails ef::fic_ient extract~ em. of the tea 

substances in the, fermented let"f, ,at the highe,st possible qoncentra-
·-

tion, and the conversion of this liquour into a powder. vlhile i;n ' 

black tea the fermented leaf is fired, during which period furth.er . i>. 
ferm~rttihg' action is arrested, in i~stant tea ma;.1Ufacture the fermented 

mass is' extracted~ 'consequ~ntly, 'the st·age of fermentation is likely to 

be' ciJ.fferen't · fbr the two types~ The methods available for extraction 

are· .Percola tiori,' hatch' prissur~ extraction, and continuous counter

current and step-wise coli.nt~:l'.:.::current extraction. ttater is the pr~f~rred 
extraction medium, preferably at elevated temperatu~es •. The main factors 

influencing extraction are: 

(a) the ratio of fermented leaf to water; 

(b) ·temperatu:rebf vmter; 

(c) time of extraction, and 

(d) design of extraction equipment. 

Over-extraction leads to bitterness and is not desil·abl.e. A balance 

:has to be attafried between extraction efficiency and quality. A further 
:. -, 

·'balance is neede'd. f6r 'instcint 'tea for use i~ ice'd te~~ 'as this 'variety 

uou·ld require :higher solubility properties in cold water. 

l. ;· 

. • r .. ~. 
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43. The final physical characteristics of instant tea - flakes, powder~ 

spheres - will determine the type of drying. 'rhere is reason to believe 

that .... :eert.ain. flavour characteristics are imparted in the drying and that 

to obtainthese 9 the liqueur shoul.d be instantaneously converted into 

powder or .spheres.. Drying in vacuum shelf driers and drum driers gave 

poor results and.: freeze drying, for the~reason, given above, may also not 

be appl~cable ~ although this is used in dry;l.ng black. tea liquour into ,. 

instan.t tea. 

44. The instant tea developed in Ceylon produced no;-r at one million 

pounds p~r year is the result of scientific choice 9f the many alter~atives ; . ,-· ~:'f' _:-. .: .:. -:_r .. , . . 

which each stage. of ~the pr9cess offerE;ld~ It involved hundreds of experi-

ments and painstaking development on pilot sca~e before flJlJ. production 13S 

quality is attainable. In 
';> 

possible. It did, however, prove that 

Uganda, Soltit~a ·is already in production and its products are being sol(i' 
. - / "'- ; .. ' 

to vending machines in the UK. T>vo other companies in Bast Africa, 

Brooke-Bond and James 'F'inlay, are in advinced'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. East Africa, and in particular Malnwi 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 that detailed scientific 

b~owledge 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 Bast African rea Research Institute and the Malawi Tea 

Research Institute and part of the cost be met by those firms who have 

already sho~~ an active interest in this development. 
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IV. COJ'JClliSIONS AND RECO}d~Th1NDATIONS 

46; The reactions involved in wi theri.p:g 9 fermentation and. firing .are. 

imperfectly: undersi(.ood and there is n~eti · t9 mqun,.t research programmes 

in both the; Bast. African T.e9-. R~~~!3,rc4 Ins.ti~:u.t~ ~n9. the Malawi Tea 

Research·Institute so as to elucidate and, build basic knowledge. 

47. The trough wither appears;rritna facie to be a development which 

could improve quality. 

4a··~·· The comparative efficiency of the C.T.C. and rotorvane machines 'cis 
'. !• ' ' 

against the conventional tea roller should be further investigated by 

the research institutes, and 'faci'tory informa t:l..bn available on these 

machines shared between the African coun'tries. 

49. Sufficient market exists for instant tea·and it is recommended that 

Mala":i and Tanzania explore the. feasibility of the early establishment 

of instant tea factories on a scale of 500,000 pounds of instant tea 
·-. < • -,\ -, 1', 

per year. 

.. 
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