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MICROWAVE DRYING OF BLACK TEA 

A C Liyanage, P A N Punyasiri, U B S Bandara and M T Ziyad Mohamed 
(Tea Research Institute of Sri Lanka, Talawakele, Sri Lanka) 

Microwave drying of black tea was carried out to investigate if microwave 
energy would completely inhibit the enzyme, polyphenol oxidase (PPO), 
activity in tea. PPO has a negative impact on the keeping qualities of tea, and 
its inhibition would improve keeping qualities while maintaining the tea 
character. Trials were initially conducted in the laboratory, and subsequently 
extended to the factory. Laboratory-scale samples were analysed for PPO 
activity and moisture content, while factory-scale samples were analysed for 
theaflavins (TF), thearubigins (TR), flavour compounds, moisture content, 
and subjected to taster's evaluation. It was found that PPO gets inactivated 
when fermented dhool is exposed to microwave energy. 

Trials on microwave drying of broken-grade type manufacture using 
orthordox-rotorvane rollers, and leafy-grade type manufacture using orthodox 
rollers, indicate that in both instances the quality of the liquor is inferior to 
that of conventionally dried teas. However, the appearance in terms of 
blackness was better in microwave-dried teas. 
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INTRODUCTION 

The enzymes, polyphenol oxidase (PPO) and peroxidase, play a major role during 
black-tea manufacture, namely in the formation of theaflavins (TFs) and thearubigins 
(TRs) during fermentation. These two enzymes mainly contribute to the quality of 
black tea. However, their prolonged activity converts TFs to TRs, and excessive 
amounts of TR pigments are organoleptically undesirable (Millin etai, 1969). 

PPO and peroxidase enzymes do not get completely denatured during 
conventional drying. As a result, during storage, if moisture is absorbed by the made 
tea, the enzymes get re-activated resulting in a decrease in the TF content and an 
increase in the TR content (Liyanage et al. 1997). There is a possibility that 
modifications to existing driers may result in increased enzyme inactivation. In the 
present study, the possibilities of using microwave energy for the drying of tea was 
investigated. 
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M i c r o w a v e technology has created an i m p a c t o n m o d e r n society b o t h as a means 
o f c o o k i n g f o o d a n d in the industr ia l preservat ion o f f o o d . Processing f o o d products 
using m i c r o w a v e heat ing has been car r ied ou t i n the past. T h e advantage o f m i c r o w a v e 
heat ing , c o m p a r e d to convent iona l heat ing m e t h o d s , is that the f o r m e r generates heat 
w i t h i n the f o o d a n d is instantaneous, whereas i n the convent iona l methods heat passes 
through the f o o d f r o m the outside to the ins ide , g i v i n g rise to a tempera ture grad ient . 
T h u s , m o r e u n i f o r m heat ing is expected d u r i n g m i c r o w a v e t rea tment ( G e r l i n g , 1 9 8 6 ) . 

A t present , m i c r o w a v e d r y i n g is used m a i n l y f o r d r y i n g pasta a n d in the post-
b a k i n g o f biscuits i n the f o o d industry. H o w e v e r , several industr ia l m i c r o w a v e d r y i n g 
appl icat ions exist . A l t h o u g h the m i c r o w a v e d r y i n g o f frui ts a n d vegetables is hard ly 
carr ied out o n a n industrial scale, at the research leve l a n u m b e r o f successful m i c r o w a v e 
d r y i n g at tempts h a v e been m a d e . M i c r o w a v e roast ing o f cocoa and c o f f e e has b e e n 
reported ( N i j h u i s etal, 1 9 9 8 ) . I n the m a n u f a c t u r e o f g reen tea, m i c r o w a v e e n e r g y has 
been used f o r the inac t iva t ion o f P P O ( G u l a t i et al, 2 0 0 3 ) . 

T h e m i c r o w a v e d r y i n g o f b l a c k tea has been inadequate ly invest igated. T h e 
o b j e c t i v e o f th is study, the re fo re , w a s t o d e t e r m i n e i f m i c r o w a v e e n e r g y w o u l d 
c o m p l e t e l y inh ib i t P P O act iv i ty i n tea a n d i m p r o v e its keep ing qual i t ies . T r i a ls w e r e 
in i t i a l l y conducted i n the laboratory, a n d subsequent ly ex tended to the factory , f o r 
b o t h b r o k e n - g r a d e type manufac tu re us ing o r thordox - ro to rvane ro l lers , a n d l e a f y -
grade t y p e m a n u f a c t u r e us ing or thodox ro l lers . 

MATERIALS AND METHODS 

Microwave treatment 

(i) Laboratory trials 

A domest ic m i c r o w a v e o v e n ( m o d e l : G o l d Star M A 1 0 6 6 M E , K o r e a ) w a s 
used f o r d r y i n g . F o r e n z y m e inact iva t ion studies, the f i rst d h o o l af ter f e r m e n t a t i o n 
(pr io r to d r y i n g ) w a s used. A f t e r in i t ia l e x p e r i m e n t a t i o n at var ious p o w e r sett ings, the 
d h o o l w a s exposed to t w o p o w e r sett ings, n a m e l y 8 S 0 a n d 6 8 0 W . In i t i a l l y , three 
batches o f 1 0 0 g o f d h o o l each w e r e exposed to m i c r o w a v e exposure at 8 S 0 W f o r 3 , 
S a n d 7 m i n . I n the exper iments that f o l l o w e d , f i v e batches o f 1 0 0 g d h o o l samples 
w e r e exposed at 6 8 0 W for 3 , S, 7 , 8 a n d 8.S m i n . , respect ively . A l l the samples w e r e 
subsequent ly assayed fo r P P O ac t iv i t y a n d the i r mois ture content d e t e r m i n e d . A s 
contro ls , u n f i r e d d h o o l , and d h o o l f i r ed us ing the f lu id ised b e d d r ie r ( F B D , w a s used. 

E a c h t r ia l was repeated three t i m e s , a n d the m e a n values o f the parameters 
w e r e recorded f o r compar ison . 
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(ii) Trials on broken-grade type manufacture using orthordox-rotorvane rollers 

F e r m e n t e d d h o o l was d r i e d i n p a r a l l e l , in the m i c r o w a v e o v e n a n d i n the F B D 
( i n l e t t e m p . 2 5 5 - 2 6 0 ° F ; o u t l e t t e m p . 1 9 5 - 2 0 0 ° F ; r e s i d e n c e t i m e ; 2 1 m i n . ) , f o r 
c o m p a r i s o n . A range o f combina t ions w i t h regard to ex tended fe rmenta t ion t i m e , a n d 
t i m e o f exposure to the m i c r o w a v e s , w a s tested, and the most desirable c o m b i n a t i o n s 
w e r e used. F o r m i c r o w a v e d r y i n g , 1 0 0 g o f d h o o l w e r e exposed at 6 8 0 W f o r 4 . 5 a n d 
5 . 0 m i n . I n add i t ion , the same batch o f d h o o l was fe rmented fo r an ex tended p e r i o d o f 
4 5 m i n . , a n d 1 0 0 g w e r e exposed at 6 8 0 W f o r 4 . 5 and 5 . 0 m i n . 

E a c h t r ia l w a s repeated three t i m e s , and the m e a n values o f the parameters w e r e 
recorded f o r compar ison . 

(iii) Trials on leafy-grade type manufacture using orthodox rollers 

S a m p l e s o f f e r m e n t e d d h o o l o f 1 0 0 g each w e r e in i t ia l ly exposed at 6 8 0 W for 
6 .5 m i n . , a n d then at a c o m b i n a t i o n o f p o w e r leve ls , n a m e l y 3 4 0 W for 3 m i n . a n d 6 8 0 
W f o r 3 .5 m i n . T h e same dhools w e r e d r i e d , s imul taneously , i n the endless c h a i n 
pressure ( E C P ) dr ier ( in le t t e m p . 1 9 5 - 2 0 0 °F; out let t e m p . 135 °F; residence t i m e 2 1 
m i n . ) , f o r c o m p a r i s o n . 

E a c h tr ia l was repeated three t imes , a n d the m e a n values o f the parameters w e r e 
recorded fo r compar ison . 

Preparation of extracts 

T h e convent iona l pes t le -and-mor ta r m e t h o d , as descr ibed b y W i c k r e m a s i n g h e 
a n d Perera ( 1 9 7 2 ) , was m o d i f i e d us ing a homogen iser and a h igh-speed cent r i fuge . 
O n e g r a m m e o f the tea samples w a s w e i g h e d into centr i fuge tubes con ta in ing 0 .5 g 
P V P to w h i c h 2 5 m l o f c o l d M c l l v a i n e bu f fe r ( p H 5 . 5 ) had been added . T h e sample 
w a s h o m o g e n i s e d at 1 2 0 0 r p m f o r 2 0 m i n . at 4 ° C , and the supernatant w a s used fo r the 
P P O assay. T h e temperature was main ta ined b e l o w 5°C dur ing the extract ion procedure. 

Assay for PPO 

T h e assay fo r P P O was carr ied out according to the procedure prev ious ly reported 
( T a k e o a n d B a k e r , 1 9 7 3 ) . 

Determination of TF, TR and total colour 

T F , T R and total co lour ( T C ) w e r e d e t e r m i n e d b y the m e t h o d o f Rober ts a n d 
S m i t h ( 1 9 6 1 ) . Va lues are g i v e n o n a d r y - w e i g h t basis. 
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D e t e r m i n a t i o n o f flavour c o m p o u n d s 

F l a v o u r c o m p o u n d s w e r e d e t e r m i n e d b y the m e t h o d o f Y a m a n i s h i et al. ( 1 9 8 9 ) . 

D e t e r m i n a t i o n o f m o i s t u r e c o n t e n t 

M o i s t u r e content w a s d e t e r m i n e d b y the standard A O A C grav imet r ic m e t h o d 
( 1 9 9 9 ) . 

T a s t e r s ' e v a l u a t i o n s 

A pane l o f three tasters p e r f o r m e d sensory e v a l u a t i o n , a n d the average rat ings 
w e r e recorded f o r i n d i v i d u a l parameters . I n f u s e d leaf , co lour , strength, qua l i ty and 
f l avour w e r e assessed. 

R E S U L T S A N D D I S C U S S I O N 

L a b o r a t o r y t r i a l s 

T h e desired mois ture l e v e l o f 3 - 4 % cou ld not be a c h i e v e d b y expos ing d h o o l to 
m i c r o w a v e energy at 8 5 0 W , f o r 3 and 5 m i n . T h e sample exposed at 8 5 0 W fo r 7 m i n . 
had a l o w mois tu re content and was d e v o i d o f any e n z y m e act iv i ty , a l though i t had a 
du l l in fus ion , th in l iquor and a h i g h - f i r e d character ( T a b l e 1 ) . A H the samples d r ied 
using m i c r o w a v e energy h a d a better appearance w i t h regard to b lackness, than had 
the F B D - d r i e d sample . 

T a b l e 1 . C h a n g e s i n P P O a c t i v i t y a n d m o i s t u r e c o n t e n t i n r e l a t i o n t o m i c r o w a v e 
e x p o s u r e a t 8 5 0 W 

sample t i m e o f exposure % P P O act iv i ty mois ture content 
( 1 0 0 g ) m i n i n c o m p a r i s o n to % 

unf i red d h o o l 

dhoo l 3 1 3 . 6 3 9 . 3 
d h o o l 5 8 .4 14 .7 
dhoo l 7 0 . 0 2 .4 
controls 
d h o o l - 1 0 0 6 1 . 1 
b lack tea ( F B D ) - 2 6 3 .6 

T h e P P O act iv i ty in the d h o o l w a s assumed to be 1 0 0 % 
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I n order to obta in a desirable product, the condit ions w e r e manipula ted as f o l l o w s . 
T h e p o w e r l e v e l w a s reduced to 6 8 0 W , and the t i m e o f exposure was set to 3 , 5 , 7 , 8 
a n d 8.S m i n s . T h e m o i s t u r e content a n d the P P O ac t iv i t y w e r e m o n i t o r e d . 

T h e results a re g i v e n i n T a b l e 2 . 

Table 2. Changes in PPO activity and moisture content in relation to microwave 
exposure at 680 W 

S a m p l e T i m e o f E x p o s u r e , % P P O A c t i v i t y M o i s t u r e 
( 1 0 0 g ) m i n i n c o m p a r i s o n to C o n t e n t 

u n f i r e d dhools % 

D h o o l 3 8 .7 4 9 . 2 8 
D h o o l 5 5 .5 3 4 . 8 7 
D h o o l 7 3 . 2 1 3 . 9 1 
D h o o l 8 - 6 . 2 8 
D h o o l 8.5 - 3 . 5 1 
Controls 
D h o o l - 1 0 0 . 0 5 8 . 5 3 
B l a c k tea ( F B D ) - 2 6 . 0 3 . 6 6 

T h e P P O ac t iv i t y i n the dhools was assumed to b e 1 0 0 %. 

W h e n teas w e r e e x p o s e d at 6 8 0 W f o r 8 m i n . a n d a b o v e , the e n z y m e gets 
c o m p l e t e l y inac t iva ted . S a m p l e s , exposed at 6 8 0 W f o r 8 a n d 8.5 m i n . , tasted s l ight ly 
better than those exposed at 8 5 0 W for 7 m i n . H o w e v e r , these l iquors are not comparab le 
to that f r o m c o n v e n t i o n a l l y d r i e d teas, a l though the appearance w a s superior to that o f 
c o n v e n t i o n a l l y d r i e d teas. 

F r o m the results ob ta ined , it is observed that , a l t h o u g h m i c r o w a v e energy c o u l d 
i n h i b i t P P O a c t i v i t y c o m p l e t e l y , the qua l i t y o f the l i q u o r o f the teas subjected to 
m i c r o w a v e s is no t c o m p a r a b l e to that o f c o n v e n t i o n a l l y d r ied teas. H o w e v e r , teas 
d r i e d i n the m i c r o w a v e o v e n is b lacker than c o n v e n t i o n a l l y d r ied teas. 

Trials on broken-grade type manufacture using orthordox-rotorvane rollers 

H a v i n g establ ished that P P O act iv i ty is inh ib i ted f o l l o w i n g m i c r o w a v e t reatment , 
tr ials w e r e e x t e n d e d t o fac tory l e v e l at the G r e a t W e s t e r n Estate , T a l a w a k e l l e . F u l l y -
f e r m e n t e d d h o o l s , d r i e d i n para l le l i n the m i c r o w a v e o v e n and i n the F B D , w e r e 
c o m p a r e d f o r m o i s t u r e content , T F and T R content , f l a v o u r p ro f i l e and taste. 
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T w o sets o f tr ia ls w e r e car r ied out : one w i t h n o r m a l f e r m e n t a t i o n , a n d the other 
w i t h ex tended f e r m e n t a t i o n . F o r the ex tended fe rmenta t ion t r i a l , dhools w e r e a l l o w e d 
to f e r m e n t f o r a n add i t iona l 4 5 m i n . to compensate f o r the f e r m e n t a t i o n that occurs 
dur ing c o n v e n t i o n a l d r y i n g . I t is k n o w n that P P O a n d perox idase are st i l l ac t ive at 
h i g h temperatures ( L i y a n a g e et al., 1 9 9 7 ) , a n d dur ing convent iona l d r y i n g fe rmenta t ion 
w o u l d cont inue ins ide the dr ier H o w e v e r , d u r i n g m i c r o w a v e exposure , as a result o f 
qu ick e n z y m e inac t iva t ion , f e r m e n t a t i o n does no t take p lace . 

T h e dura t ion f o r ex tended fe rmenta t ion w a s a r r i v e d at a f ter e x p e r i m e n t i n g o v e r 
a range o f t i m e l im i ts i n order to get a desirable product . E a c h set w a s exposed at 6 8 0 
W for 4 . 5 and 5 . 0 m i n . , respect ive ly , i n a n a t tempt to a c h i e v e the desired mois tu re 
content i n the product . 

T h e samples w e r e ana lysed fo r T F , T R and mois ture content ( T a b l e 3 ) , a n d fo r 
f l a v o u r components ( T a b l e 4 ) . 

Table 3 . Comparison of TF, TR and moisture content of microwave-dried teas 
with that of conventionally dried teas (broken-grade type manufacture) 

M i c r o w a v e 
t reatment 

% T F % T R % mois ture 

F l ( 4 . 5 m i n . ) 1.43 9 . 5 3 9 . 0 
F l ( 5 . 0 m i n . ) 1.36 9 . 9 1 5 .2 
F 2 (4 .5 m i n . ) 1.17 9 . 9 4 8 .0 
F 2 ( 5 . 0 m i n . ) 0 . 8 9 9 . 4 6 7 .6 
C o n t r o l 

F B D 1.6 1 0 . 9 4 3 .9 

F l - n o r m a l f e rmenta t ion 
F 2 - e x t e n d e d fe rmenta t ion ( n o r m a l f e r m e n t a t i o n + 4 5 m i n . ) 
F B D - c o n v e n t i o n a l d r i e d teas us ing F B D (cont ro l ) 
T F - thea f lav ins , T R - thearubigins 
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Table 4. Comparison of volatile flavour compounds in microwave-dried teas with 
that in conventionally dried teas (broken-grade type manufacture) 

M i c r o w a v e T - 2 - H e x e n a I L ina loo l I L ina loo l I I L ina loo l M e t h y l G e r a n i o l 
T r e a t m e n t ppm ppm ppm ppm salicylate ppm 

ppm 

F l (4.5mins) 4 .36 0.19 1.02 2.08 1.04 4.17 
F l (5.0mins) 5.78 0.14 0.52 1.16 1.15 4.62 
F2(4.5mins) 7.63 0.16 1.09 . 2.18 1.09 4 .36 
F 2 (5.0mins) 6.23 0.15 0.89 1.51 1.12 4.22 
C o n t r o l 
F B D 37.83 0 .51 2.56 5.11 3.07 6.65 

F l - n o r m a l f e r m e n t a t i o n 
F 2 - ex tended f e r m e n t a t i o n ( n o r m a l fe rmenta t ion + 4 5 m i n . ) 
F B D - c o n v e n t i o n a l y d r i e d teas using F B D (cont ro l ) 
T F - theaf lav ins , T R - thearubig ins 

I t w a s observed that us ing the m i c r o w a v e o v e n a lone , i t w a s not possible to keep 
the mois ture content at the requ i red leve l ( T a b l e 3 ) . O n the other h a n d , i f the dura t ion 
o f m i c r o w a v e exposure is increased further, the teas tend to get burnt . 

T h e percentage T F is l o w e r i n teas dr ied in the m i c r o w a v e o v e n than i n teas 
d r i e d us ing the c o n v e n t i o n a l drier. T h e teas fe rmented fo r an ex tended p e r i o d ( F 2 , 
T a b l e 3 ) , and subsequent ly d r i e d i n the m i c r o w a v e o v e n , h a d e v e n less amounts o f 
T F s than teas undergo ing n o r m a l f e r m e n t a t i o n ( F l , T a b l e 3 ) . 

A n a l y s i s o f the f l a v o u r p r o f i l e s o f samples revea led that i n d i v i d u a l f l a v o u r 
c o m p o u n d s w e r e less i n m i c r o w a v e - d r i e d teas. O n tast ing, i t w a s f o u n d that the l iquors 
o f teas d r i e d i n the m i c r o w a v e o v e n w e r e th inner than those dr ied i n the convent iona l 
drier . T h e f l a v o u r w a s less p r o n o u n c e d i n the m i c r o w a v e - d r i e d teas. T h e analyses f o r 
T F , T R a n d the f l a v o u r pro f i l es c o n f i r m e d these observat ions. 

T h e in fus ions w e r e d u l l e r i n the m i c r o w a v e - d r i e d teas than i n convent iona ly 
d r i e d teas. H o w e v e r , the m a d e tea w a s b lacker i n appearance i n the m i c r o w a v e - d r i e d 
teas than i n c o n v e n t i o n a l l y d r i e d teas. 

Trials on leafy-grade type manufacture using orthodox rollers 

A s imi la r t r i a l , w i t h some m o d i f i c a t i o n s , on the t i m e o f exposure to m i c r o w a v e 
e n e r g y w a s c o n d u c t e d a t t h e W a t a g o d a f a c t o r y , w h e r e t h e l e a f y - g r a d e t y p e o f 
m a n u f a c t u r e is b e i n g car r ied out , to test i f this m e t h o d w o u l d be sui table for l o w -
count ry m a n u f a c t u r e since l o w - c o u n t r y teas are va lued f o r the i r appearance. 
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F e r m e n t e d d h o o l w a s d r i e d in para l le l i n the m i c r o w a v e o v e n and in the E C P . 
T h e f i red teas w e r e c o m p a r e d fo r mois ture content , T F , T R , f l a v o u r p r o f i l e and taste. 
T h e trials w e r e repeated three t imes, and the average o f these parameters w e r e recorded 
and c o m p a r e d . 

1 0 0 g each o f f e r m e n t e d d h o o l w a s in i t i a l l y exposed at 6 8 0 W for 6.5 m i n . , a n d 
then at a c o m b i n a t i o n o f p o w e r leve ls , n a m e l y 3 4 0 W f o r 3 m i n . and 6 8 0 W f o r 3 .5 
m i n . T h e samples w e r e ana lysed fo r T F , T R a n d mois tu re content ( T a b l e 5 ) . 

Table 5 . Comparison of TF, TR, TC and moisture content of microwave-dried 
teas with that of conventionally dried teas (leafy-grade type manufacture) 

Microwave %TF %TR T C % moisture 
Treatment 

F l 6 8 0 W / 6 . 5 m i n 0 . 8 5 3 . 8 4 0 . 6 4 2 3 . 1 

F l 3 4 0 / 3 m i n + 6 8 0 W / 3 . 5 m i n 0 . 8 4 3 . 6 5 0 . 6 5 0 4 . 1 
C o n t r o l 
E C P 1.03 4 . 1 1 0 . 9 3 8 3 . 1 

F l - n o r m a l f e r m e n t a t i o n 
E C P - c o n v e n t i o n a l l y d r i e d tea (cont ro l ) 
T F - thea f lav ins , T R - thearubigins 

O n c o m p a r i n g the results, i t w a s observed that i n m i c r o w a v e - d r i e d teas the 
percentage T F is l o w e r than in convent iona l l y d r i e d teas. T h e mois tu re content o f the 
convent iona l ly d r i e d teas w a s comparab le to that o f the teas d r i e d i n the m i c r o w a v e at 
6 8 0 W . T h e m o i s t u r e content o f the teas d r i e d us ing a c o m b i n a t i o n o f p o w e r levels 
( 3 4 0 W / 3 m i n . + 6 8 0 W / 3 . 5 m i n . ) w a s h igher than that o f the teas d r ied at 6 8 0 W , a n d 
o f the c o n v e n t i o n a l l y d r i e d teas ( T a b l e 5 ) . 

O n tast ing, i t w a s f o u n d that the l iquors o f teas d r i e d i n the m i c r o w a v e o v e n 
w e r e th inner than those d r i e d i n the convent iona l drier . T h i s w a s ev ident f r o m the 
results o f analyses f o r T F , T R a n d T C . T h e f l a v o u r w a s a lso less p r o n o u n c e d i n 
m i c r o w a v e - d r i e d teas, as s h o w n i n the resul ts . T h e r e d u c t i o n o f v o l a t i l e f l a v o u r 
compounds af ter m i c r o w a v e d r y i n g m a y b e d u e to the inact ivat ion o f e n z y m e s f o r m i n g 
volat i les , as w e l l as loss o f precursors. T h e infusions o f m i c r o w a v e - d r i e d teas w e r e 
dul ler than that o f convent iona l ly dr ied teas. T h e appearance w i t h reference to blackness 
o f the teas, f o r a l l three samples , w e r e s im i la r to c o n v e n t i o n a l l y d r ied teas, o w i n g to 
the h i g h dr ier temperatures used i n the l ea fy -g rade t y p e manufac tu re fo r a c h i e v i n g 
b lacker dhools . 
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F u t u r e t r ia ls w i l l be focussed o n two-s tage d r y i n g , the d r y i n g process w h i c h 
i n v o l v e s an in i t i a l convec t ive d r y i n g (convent iona l d r y i n g ) f o l l o w e d b y a m i c r o w a v e 
f i n i s h d r y i n g . M i c r o w a v e s m a y be advantageous i n the last stage o f a i r - d r y i n g because 
the least e f f i c ien t por t ion o f a convent iona l d r y i n g system is near the e n d , w h e n t w o 
thirds o f the t i m e m a y be spent r e m o v i n g the last one th i rd o f the mo is tu re content 
( A l - D u r i a n d M c l n t y r e , 1 9 9 2 ) . I n add i t ion , m i c r o w a v e s c o u l d inact ivate P P O i n m a d e 
tea, a n d this w o u l d he lp i m p r o v e the k e e p i n g qual i t ies ( L i y a n a g e et al, 1 9 9 7 ) . 

C O N C L U S I O N S 

O v e r a l l , the results indicate that , w h e n the m i c r o w a v e o v e n has b e e n used to d r y 
b o t h b r o k e n - g r a d e type and leafy-grade. ' type teas, the qua l i t y o f the l iquor is in fe r io r 
to that o f c o n v e n t i o n a l l y d r ied teas i n b o t h instances. H o w e v e r , the appearance o f the 
b r o k e n - g r a d e t y p e o f teas, d r i e d i n the m i c r o w a v e o v e n , w a s super ior to that o f 
c o n v e n t i o n a l l y d r i e d teas. I n the case o f the l ea fy -grade type o f teas, the appearance 
w a s s i m i l a r i n teas d r i e d i n the m i c r o w a v e o v e n and b y the convent iona l m e t h o d . 
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