ERXEFELRI6: 1-17 (1997)
Taiwan Tea Research Bulletin 16 : 1-17 (1997)

AABERAEHGRDLE 2 HE
(1) %skuhg

gl pR 2

w2

AR E e R I S BRI R B MR A K i B o
19944EFKEZ 1995 % » RO M A R LW RS HEEARITH— O TR » 7698 -
WEHHZ B R ETRE  FIHREHR S B SRR (18 ~ 25 ~ 32°C) REERE
(40 ~ 60 ~ 80%) » XEAT60/NESZEESABR o HIRERE R BRI S S S A 2 kB b,
2E ERERREEREG  HUEARERTLBE o

BB BT » B EE(SIE (18°C) B (80% JREEENA » FESAKBERTAR
He/KHARES 7 =75.4—0.164X—0.007X2 (XBZEERME) - BEEEE(32°C)EIR(40%)
TS » HIZCIE KRR H B R =42 L (7 =82.75—1.434X—0.003X2)
B~ KA E LS R o KA S &K G UBEEM RN R » FEN
LYEEETRR » EEV NS BRI » HENERSESE o FEBRE TR
HEREPNBRESE  ABKELAEEEEEHREEFYRERS15.2C » B~ &
KE25~27°C » FIlt » BEBBERLISC » B ~ AIELI25C » TEAIEHRER0% AT » &
{H40~50/J\E# ) AT BB 2 I o
WS 1 36 Z R~ R~ R~ Sk

il

Rl

KB—RIMLBBLHNE > LWREENENET - REMERBETERENLK  TWH
RAWHENREHRES - & - WEREEEEENEZE - Bt - SCOBEEREHE—HE
BOK 8L » BRIREAREMEVERLM ©

 REHOKD AT TEEBRIL 0 HRERK o NEERR SRR REAEER
EME » EEBEERE  WEAEEBRREE (R 5 1969) o #R(1992) 5 FERBGEREE

LEBEREURSE BHEWARR
2. BN KR RBRIEAH B



ERFEMEERE 16 R (1997)

B RS HEE > $aH AL (solar withering)E73~T75% REE KD 1EER - ERZEWF (in-
door withering)RiFEE# (turn-over ) IMEGE K BERT0~T0.5% o BEEKLHHEF - RERHE
183812/ NEE DL E 2R o BRI 68% R - FTBUEAI R ME R (BT » 1987 5 Ullah et a/.,
1984) o AZ B MBI ST H LB ARB R 30~35C » EHE10~203HFE > PR
EENRD8~12% » FEUFHELGRETEHEREKL » HZEAME - BXEBAZEA >
RSB » FAMRERS SR~V NEER—X > RERBEREE  EXREFHREH
HREL B EER » A ETREEE  IREENRD25~30% (5 » 1992) ©

BT ~ (B A A0SR B B A BB - SR B R IR e R o =
BB 2RO 2 BN S — R RE(MBRSRE - F - WHWEAEZERARED
K BERE (H 0 1984 5 BRI » 1988 ; & » 1988 ; Takeo, 1984 ; Owuor and Orchard, 1989;
1992 ; Tokitomo et a/., 1984 ; You et a/., 1992) o R{EFREFFIEE BUE S S
B R FOREEE » ELSREEENERE » ERERSRRERE R BURAREN
FUE o FHFS R EEN T 8 » R 0 AR SEREFABEERE SN - FRREE
B MRS ERES - B« RENDENRELKIRZEE  PRREORZREE
WA > DURE ERLE o HH AR EH S EFAES T ERRERT  BEER -
EEECE  RER—BEEZEREEERE o

MDA

FRBAEEAFACAEER » BEEAREYEGEAEZ HEEGRTBH(TIES
17) & » ERO.6AE » FHRIER1.8ARX0.5AR » ZEEHRM6, 6008k o S BIER ~ & »
K= EAFEZE-LSBAER  REVRMEZ— L ZIENBRERR o Z‘.JEJ:fF—f‘ iS5
RS E > W R EREREE » BTRERKEERER -

2SR B E T 15 VB 1 R e el SRV S A MEAT o AHEH S Yt AN = (8 DI PEME B AT B L 228
INE o GRERE » AEFEELE—EEE > SEZANESFEE=E2EBEMRRE (TR

D550 B )& SERE c #EA/NENE TEREREER 1A CBRE - BRERER10

ARE—TLIA > AR s A IS R YCR R A UINE - DURER A/ N E R - 8%
e —8 o

KEESHRBE =X SR —EERE (18 ~ 25532°C)RE o F—2HEEEI200MEx
% AR PUE R A (RI40 ~ 60 ~ 80% » EMNEREE ) ME800ERT - ETHRRERZE
e s BUI00ERFERLE ~ B3 « 7%  FERIMA IR » FH100E—LZFEZ
SRS A WA 0 43 B I R B R R R RS MEEHRREEET - TH
FURER DA AR EKE o FERAFMLERREEAEPEERAZRAEETRER
7k B AR I E ©

FEZEE0/ NSRBI » S8 6 /N UK BRELSELEL c A RRFRETREH
A A RIEEESR A T » WA L05°CHSE R BN E » BRI BERZES » wAlRL
BERBTRE » BERETSTMEKE R KRR



EFARERBEHOFXRZAZIBE (1) xAkui8

ERER

RESCERBERERAK » RAAWHEEREEHRELERFEENZE - AL » EEZE
KEB R EZFHEREEKBRNSE » UHMEREH ARG ENEERR
—TALEFHREETFE ~ KRN LFIRAKIEE

FABER - B~ U=F » BRRE=KRE » SEEEHEGEN200ME — 0L =2
WEEFER » HE 100 FERZFRLOEF - B8 ~ B3R ~ EFELEU2FIHEE > 5
100fE e R EHMRER » WERESHMALLOIR KD EE - ABERER  BETFEL
BRI THRE » HRAREFR » FHEFER23.2% » WRZEFERS » THR24.5%
(E1) - ERHBCEREFTHMATHRER5.2°C » THHERER% » AHETRE »
BEE X REBRFRE > MG EXFRE—OZ - HER > HIRHEOIRE - B4 FRE
BREERR14.5CEEZREE » THBRFER » FIRREARBRRY » £ERE= » €IFER:E -
RETRFERBERIE » BHEEBOZE(BE > 1994 ; Fordham, 1972) o BUREREHBRER
& REERSE » RFERZOH > BFELMUKED23.6% o —RFEFEURF —L—
ENEERE > M—L0TERH2.E » —L=ERME » —LEEIR—L—EZME(BE
1985) °

30
I Lsp.os

25

i

Spring Summer Autumn
1995 1995 1994

o

100 Shoots weight (g)

Fig. 1. Weights per 100 young shoots of tea cultivar TTES 17 harvested
from different growth seasons.
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Fig. 2. Fresh weight(%) of bud, stem, first and second leaf detached from
young shoots of tea cultivar TTES 17 in different growth seasons.
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Fig. 3. Moisture contents of tea shoots and different parts harvested
from different growth seasons.
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"Fig.4-1. Dehydration curves of different parts detached from fresh young
shoots of tea during withering as affected by temperature and
relative humidity treatments (spring, 1995).
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Fig.4-2. Dehydration curves of different parts detached from fresh young

shoots of tea during withering as affected by temperature and
relative humidity treatments (spring, 1995).
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Fig.4-3. Dehydration curves of tea shoots (bud with two leaves) during
withering as affected by different temperature and relative

humidity treatments (spring, 1995).

Table 1. Quadratic regression models for drying curves of tea shoots (bud with
two leaves) during withering as affected by temperature and relative

humidity treatments (spring, 1995).

Relative Regression coefficient estimates
Temperature humidity 5 5 By R?

(°’C) (RE%)

18 40 74.70 -0.022 -0.013 0.9967

60 74.79 -0.048 -0.010 0.9961

80 75.40 -0.164 -0.007 0.9996

25 40 82.03 -0.830 -0.005 0.9966

60 81.18 -0.571 -0.009 0.9981

80 79.97 -0.118 -0.008 0.9964

32 40 82.75 -1.434 0.003 0.9822

60 78.68 -0.712 -0.007 0.9958

80 76.04 -0 -0.013 0.9967

.064

—
Y (moisture contents)= 4+ A X+ Bzxz(drying time)
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Table 2. Quadratic regression models for drying curves of tea shoots (bud with
two leaves) during withering as affected by temperature and relative
humidity treatments (summer, 1995).

Relative Regression coefficient estimates
Temperature humidity 4 B Y R2

(C) (RE%)

18 40 77.62 -0.136 -0.005 0.9992
60 77.74 -0.116 --0.006 0.9984
80 77.89 -0.254 -0.001 0.9989

25 40 77.57 -0.267 -0.009 0.9954
60 76.96 - -0.129 -0.011 0.9934
80 77.39 -0.133 -0.003 0.9914

32 40 77.75 -0.606 -0.010 0.9921
60 76.57 -0.120 -0.014 0.9979
80 76.78 -0.167 -0.006 0.9965

A
Y (moisture contents)= 4+ A X+ Bzxz(drying time)



CERRXEFEERS 16 3 (1997)

Bud Ist leaf
80 1= -
70 \ ==y - *- RH40%
ST S
50 ~\~\\‘\\ —=— RH60%
50 AR —— RI80%
t. ~
w0 RIS
NN
30 SR <

| 25T “Yeno 25 TR

Moisture content (%)

[} 6 12 18' 24 30 36 42 48 54 0 6§ 12 1B 24 30 36 42 48 54 860

Withering time (hr)

Fig.5-1. Dehydration curves of different parts detached from fresh young
shoots of tea during withering as affected by temperature and
relative humidity treatments (summer, 1995).
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Fig.5-2. Dehydration curves of different parts detached from fresh young

shoots of tea during withering as affected by temperature and
relative humidity treatments (summer, 1995).
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Fig.5-3. Dehydration curves of tea shoots (bud with two leaves) during
withering as affected by different temperature and relative
humidity treatments (summer, 1995).
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Table 3. Quadratic regression models for drying curves of tea shoots (bud with
two leaves) during withering as affected by temperature and relative
humidity treatments (autumn, 1994).

Relative Regression coefficient estimates

Temperature humidity 5 B Y. R?

(°C) (RH%)

18 40 75.81 -0.250 -0.004 0.9983
60 76.06 -0.244 -0.004 0.9971
80 75.87 -0.253 0.002 0.9878

25 40 79.02 -1.100 0.001 0.9958
60 79.19 -0.687 -0.004 0.9949
80 75.68 -0.331 -0.001 0.9886

32 40 79.44 -1.038 -0.003 0.9941
60 79.70 -1.190 -0.002 0.9932
80 76.19 -0.025 -0.006 0.9730

A
Y (moisture contents)= Z + A X+ BZXZ(drying time)
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Fig.6-1. Dehydration curves of different parts detached from fresh young
shoots of tea during withering as affected by temperature and
relative humidity treatments (autumn, 1994).
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Fig.6-2. Dehydration curves of different parts detached from fresh young
shoots of tea during withering as affected by temperature and
relative humidity treatments (autumn, 1994).
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Fig.6-3. Dehydration curves of tea shoots (bud with two leaves) during
withering as affected by different temperature and relative
humidity treatments (autumn, 1994).
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Fig. 7. Dehydration curves of different parts detached from young shoots
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Effects of Withering Temperature and
Humidity on the Quality of White Tea
(I).The Dehydration Curve

Jin-Chih Lin!  Shih-Shiung Chen?

Summary

Experiments were conducted from the fall of 1994 through spring and summer of 1995 to
investigate effects of withering temperature, and humidity on the quality of white tea. Young
shoots of a bud with two leaves harvested from ten-year-old tea (cultivar TTES17) bush, which
growing on the Taiwan Tea Experimental Station, were used for the withering experiments. Split
-plot design with three replications were applied to three crops of tea under controlled temperature
and humidity. Three levels of withéring temperature, 18, 25, and 32°C consisted as the main plot.
The subplot were three levels of relative humidity, 40, 60, and 80. Dehydration curves of tea shoots ‘
during 60 hours withering were recorded before oven dry.

Experimental results showed that tea leaves withering under low temperature (18 °C) with
high humidity (80% RH) had a slow drying rate (slope) of dehydration curve (water content, X de-
note withering time in hours). When tea leaves withering under a higher temperature (32°C) with
lower humidity (40%RH), the drying rate increased about 3 times faster than that under low tem-
perature with high humidity, where the dehydration curve was. The dehydration curves of the sum-
mer and fall tea showed the same results. Rapid drying caused degradation of chlorophyll and
resulted in redness of tea leaves, which led to poor quality of white tea.

Experimental results showed that withering the tea leaves at the temperature close to its
growth environment gave a better quality white tea. Month mean air temperature was 15.2 °C at
Taoyuan area during the growth period in the spring, and was about 25-27 °C for the summer and
fall. It was suggested that tea leaves withering under low temperature with high humidity, such as
18°C for the spring, and 25°C for the summer and fall, with 80% relative humidity to 40-50 hours,

are essential to a better quality of white tea.

Key words: Tea, Withering, Temperature, Humidity, Time, Dehydration Curves.
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