
ELSEVIER 

ClonaI variations in the response of black 
quality due to plucking standards 

Black lea quality. as measured by chemical quality parameters and sensory eval- 
ualions, declines with coarse plucking standards. The extent of the &line varies 
wirh clone. Clone 618. with a high polyphenol contenl in Ihe green leaf had a 
higher decline than clone Sl910 with low polyphenol content. Results sugugsest a 
possible variation of recommended plucking standard for different clones. 

lNlI7ODlKTlON 

The recommended tea (Cmwlh .shmis L.(O) Kuntze) 
plucking practice for manufacture of quality black tea 
is two leaves and a bud (Eden. 1976). Although the 
exclusive use of such a plucking standard is difficult. it 
is reckoned that the two leaves and a bud ensures high 
qualily (Othieno, 1988) irrespective of the cuhivar or 
clone of tea. in Kenya, the recommendation is sup 
ported by results of studies on the eticct of plucking 
standards on the quality of black tea manufactured 
from a widely grown clone 618 leaf. The quality of 
black teas of clone 618 dalines with coarse plucking 
(Owuor UI d, 1987). Together with results from olher 
studies (Mahanta, 1988) it was thought that plucking 
two leaves and a bud would achieve a compromise be- 
tween yields, plucker productivity and quality in all the 
tea cuhivara. Consequently, this plucking practice is 
followed by most tea industries irrespective of the leaf 
variety and method of manufacture. In a recent study, 
Obanda and Owuor (1992) demonstrated that tea 
clones differ markedly in the levels of polyphenols pre- 
sent in the shoots and the total polyphenol contem cor- 
related significantly with the black tea quality rating of 
the clone. The relstionship between total polyphenol 
content and quality was considered logical because it is 
from the oxidation of the various polyphenols in green 
leaf that’theaflavins. thearubigins and some other prod- 
ucts found in black tea are formed. Indeed. Hilton c! 
ul. (1973) has demonstrated a similar relationship in the 
effect of season and nitrogen on black tea theatlavins. 
Together. theaflavins and thearuhigins (Roberts & 
Smith. 1963; Cloughley et ul, 1981; McDowell el al, 
19901 and unoxidized polyphenols (Ding Ed al., 19921 
contribute to the brightness, colour, mouthfeel and 
astringency of black teas. These are the main character- 

tea 

istics which determine the quality of plain black tear 
produced in Kenya. 

Recently (Obanda & Owuor. KM), clone 618 showed 
high green leaf polyphenol content and overall black tea 
quality as determined by professional tea tasters. In 
another study, due to higher levels of plain black tea 
chemical quality parameters, clone 6/8 was shown lo 
produce black tea of higher quality than clone SW10 
(Owuor & McDowell, 1994; Owuvr et ul., 1994). Clone 
SlSllO has a low polyphenol content (Obanda. personal 
observation) but it is probably the highest yielding tea in 
the world (Oyamo, 1992). It is thcrefare now being 
widely established in the East African tea estates. As the 
quality of plain black tea is dependent on the poiy- 
phenol content. which declines with rise in shoot maturity 
(Thanaraj & Seshadri, 1990). there is a need to ascertain 
whether the quality black tea of low polyphaol content 
clone S15/10 would respond in the manner expected for 
that of high polyphenol content clone 618. The prerent 
study compares the effect of plucking standards on black 
tea quality ofclones SlYlO and 618. 

MATERIALS AND METHODS 

Leaf 

Tea shoots, consisting of up to four leaves and a bud 
were plucked from clones 6/S and SW10 planted at 
Timbilil Estate of the Tea Research Foundation of 
Kenya, ahitude 2178 m amsl, altitude 022’S and longi- 
tude 35”Zl’E. For each clone, the plucked shoots were 
then separated into different plucking standards of one 
leaf and a bud, two leaves and a bud, three leaves and 
a bud and four leaves and a bud, respcnively. Tb ax- 
periment was replicated three times. 
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Sorted leaf was withered for 18 h at ambient conditions 
to achieve a moisture content of 68-10%. than macer- 
ated by passing it through a ‘Crush. Tear and Curl’ 
(CTC) machine. The macerated leaf (dhool) was fermented 
for 9Omin at 22°C. Fermentation was terminated by 
using a miniature fluid bed dryer (FBD) at such iem- 
pcrature that the exhaust air temperature did not 
exceed WC. Firing was stopped when the moisture eon- 
tent of the black teas was approximately 3%. The black 
teas manufactured were then subjected to chemical 
analysis and sensory evaluations by two professional 
black tea tasters with tea firms in Mombasa. The seu- 
sory evaluation scores were based on briskness. bright- 
ness, infusion, thickness and flavour on a scale of O-20 
for each component for taster A. and O-IO for taster B. 
The bcsi quality teas were given the highest score. 

Blrck tea chmiial quality parameters 

The total ti&avins content (pmolsig dry weight) was 
measured by the Fktvognost method (Hilton. 1973). 
while total coiour. thearubigins content and percent 
brightness were determined by the Roberts and Smith 
method (1963). 

RESULTS AND DISCUSSION 

Theaflavins and thearubigiss together contribute IO the 
brightness, colour and mouthfeel of black tea liquors 
(Roberts&Smith. 1963: Cloughley CI nl, 1981; Ding CI 
al., 1992). Similar IO previous studies (Owuor c/ ol, 
1987) there was a concurrent decline in total Ihedflavins 
content. percent brightness and total colour of black 
tea liquors of either clone 6/8 or SlYIn with coarse 
plucking (Tables 1. 3 and 4). Thcarubigins content did 
not change with plucking standard (Table 2). The 
method (Robcrls & Smith. 1963) used IO determine 
thearubigins content has since been shown to slightly 
overcstimatc their levels since the assay fraction 
includes a Ravonol glycosides contribution (McDowell 
cr uf.. 1990). This could have contributed lo luck of 

TabkI.CbnalvuiatianintbeaRavinscmw@mdaf~nlbkaek 
leas due IO plwking ~lrndardo 

--. ~___l___ -. 

Thcatlavins content (pmolig) 
Plucking __ 
standard 6/8 Sl5/10 Mean 

I + bud 27.3 13-7 20.5 
2 + bud 26.3 14.3 20.3 
3 + bud 24. I 12.6 l&3 
4 + bud i7.R II.0 l4,4 

Mean 23.9 12.9 

cv I’%,\ 1.52 
LSD PI&king Std (A) Clone fg) A x B 

P5005 I.71 121 242 
001 2.37 I .6X 3,36 
0,001 3,30 2.34 461 

Plucking 
standard 

Thearubigins contaut (“/) 
---_____-- 

MS SlS/lO Mean 

I t bud lb.1 9.21 12.7 
2 + hud lb.4 wo l3,2 
3 + bud 16.9 9.69 13.3 
4 + bad I66 9.11 12.9 

Mean 16.5 953 

c v (%) 552 
LSD Plucking Std (A) Clone (6) R x B 

P<O,O5 N.S. I.21 N.S. 
0~01 N.S. I.68 N.S. 
O~tHll N.S. 2.34 N.S. 

Tabk 3. Clonnl variation in liquor brighess of black teas due 
to pluck@ stm~Inrds 

Plucking - 
stan&arJ 

Brightness (‘XI) 
__ 

61s S15110 Mean 

I + bud 21.36 20~22 23.79 
2 t bud 26.59 22Fl 24.58 
3 t bud 2244 21.72 22,08 
4 + bud 19.44 19.34 19.39 

Mean 23,% 20.96 

cv (‘K) 11.35 
LSD Plucking Std (A) Clone(B) A X B 

Pro.05 3.16 2.23 4.46 
O,Ol 4.38 3.10 6.19 
0ao1 6@i 4.31 8,6l 

Table 4, Clanal vulation in tat~l mlow af black tea liqum due 
m plackillg standard 

_~... 

Plucking 
standard 

Total colour 

6lK SlSilO MWI 

I + bud 5.27 3.68 
2 + bud 5.30 3.43 
3 + bud 4.92 3.07 
4 t bud 4,19 Xl 

Mcall 4,99 3.24 
- 

cv (‘X,) ‘i.59 
LSD Plucking Std (A) Clone (B) 

PSO.05 o-39 0.27 
0.01 0.54 0.38 
OWJI 0.75 0.53 

4.48 
4.36 
4.w 
3.65 

AX8 
0.55 
0,76 
I.06 

response of thearubigins to plucking standards as the 
pattern of change in tlavonol glycosidcs is unknown, 
This aspect is currently being studied. 

Clone 618 leaf has a high polyphenol content 
(Obanda & Owuor. 1992) whereas clone SlS/lO has a 
low polyphenol content (Obanda, personal observe 
lion). Clone b/8 black teas were thcrefora expected to have 
more theaflavins than clone SW10 as demonstrated by 



Plucking Clone 618 Clone SlSllO 
slandard -- 

Taster A Tasw B Tarter A Taswr B 
~, - 

I + bud 137 51 87 42 
2 + bud 131 46 95 42 
3 + bud 105 102 
4 + bud III z 104 :: 

- - 
cv (%) 8.89 3.13 IO.96 6-M 
SE (Treats) 8-76 I .os 7.52 I -05 
LSD PsO,DS) 21.43 256 NS 3,73 

0.01) 32-46 3.87 536 
oml) 52.18 6.23 1.89 

data in Table I. Similar results were shown recently 
(Chvuor & McDowell, 1994; Owuor cr cl/.. 1994). AI- 
though the theaflavins content for both clones declined 
with the coarser plucking standard, the differcncv ir, 
theaflavins content between the leaf and a bud plucking 
standard and the four leaves and a bud plucking stan- 
dard black teas were much larger for clone 618 than 
Sl5110. The influence of plucking standard on theafl- 
avins content was therefore more pronounced in clone 
ti8 than clone SISIIO. The distribution of palyphenols 
within the tea shoots may be different for either clone, 
with the levels of polyphenols for clone 618 declining 
more rapidly with shoot maturity than for clone 
Sl5/10. 

The decline in brighines with coarse plucking stan- 
dard was very significant for clone 6I8 whilst that of 
SlYlO remained insignificant (Table 3). The lack of 
change in brightness with coarse plucking standard fur- 
ther demonstrates the possible minimal influence of 
shoot maturity on the polyphenol composition of clone 
Sl5/ltl shoots, Similar patterns were observed in total 
colour (Table 4) and sensory evaluations (Table 5). 
Tasters were not unanimous on the influence of pluck- 
ing standard on the quality of black teas for clone 
SlS/Hl (Table 5). Taster A could not differentiate black 
teas from different plucking standards for clone SlYlO. 
Taster B could differentiate between black teas from 
different plucking standards for clone Sl51lO. However, 
the range of the mean total scores by taster B for clone 
SlYlO was much closer than that given by the same 
taster for clone 618 black teas. The diminished mean 
total score range for clone Sl5/10 black teas by taster B 
indicates the difficulty experienced by this taster in dis- 
tinguishing black teas produced from clone 515110 at 
different plucking standards compared to those from 
clone 618. For clone 618, both tasters could easily dis- 
tinguish the black teas manufactured from different 
plucking standards. The scores for these teas were 
significantly different and showed that both tasters dis- 
played less preference for black teas from the coarser 
plucking standard for clone 6/E. 

The ability for tasters to distinguish between differ- 
ent black teas is dependent on the presence of chemical 

substances responsible for the character& taste and 
quality of black tea. Wis study demonstrates that the 
eRect of plucking standard on clone Sl5110 black teas 
was minimal compand with clone OS as measured by 
the levels of theaflavins. brightness and total colour. It 
was probably due to this lack of change in these chemi- 
cal plain black tea quality parameters that tasters exp 
rienced difficulties in distinguishing baween black teas 
from ditTerent plucking standards for clone Si5/10. For 
clone 618 the differences were large and it was therefore 
a relative!y easier task for each taster 10 distinguish 
between the teas produced from different plu-zking 
standards. 

The results presented here demonstrate that plucking 
standard recommendation should vary nith clones for 
maximum proftts in tea production. Because the price 
tea fetches is partially detained by tasters preferences 
and chemical composition (Ellis & Clot&q. 1981). it 
is likely that producers may not be&t from the 
expected price premium on black teas produced from 
finely plucked leaf of clone S15/10, The use of a slightly 
coarse plucking standard should therefore be advanta- 
geous lo producers of clone SlS/lO black teas. For 
clone 6% producers are more likely IO fetch better 
prices if they produce black teas from finely plucked 
leaf of clone 6/S. 

The differences observed in the influence of plucking 
standards for different clones show that tea producers 
may follow the recommended plucking standard (Oth- 
ieno. 1988) for clone 618. For other clones, the plucking 
standard to be adopted should be independently deter- 
mined so as to ensure highest quality and optimum 
economic returns, 
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