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Fig.1. Sensory evaluation sheet for panel test of white tea.
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BRETZERE > EREE  HEBREBRE X EREEERE CEEMZHHE - 1L &




ERRERAEHERSRKIEE 5

x®— - ZHERER - REEGRZEENBTFHRERMEACERZIB TN
Table 1. Analyses of variance for sensory evaluation of white tea as affected by withering
temperature, humidity, and time treatments ( spring, 1995 )

Source of variation df Appearance Color Aroma Flavor Overall sensory
Block (Judge) 5 NS NS NS * NS
Temperature (T) [2] heok ok X * * ek T
Linear 1 3 ok 3k e ok % ok ok % i s 5K sk ok %
Quadratic 1 NS Y e ok e e o e e ke
Error (a) 10
Humidity (H) [2] o e ok s’ ke ok e ok € ok ok e ok ke
Linear 1 ¢ o 3K % % % %k 3 K % ok ok 3k o ok
Quadratic 1 ke NS e ok * * o
T*H (4] s ok K 3 3 ok NS * 3 e
TL*HL 1 % % K % 3 %k e 3% 3k e 3K e o ok
TL*Hg 1 ** NS NS NS NS
Tq*HL 1 ok 4 K ok sk ok sk * s K K
T Q*H q 1 ok ok e ok 3 sk K * e 24¢ ok
Error (b) 30
Time (P) [2] ok ok ok e o ok sk e K o o K sk ok K
Linear ] ok si¢ % sk ok kK sk ok 3k A s %k ok %k
Quadratic 1 * NS NS NS NS
T*P (4] % 3K e 3k 3K ok ¢ ¢ sk % oK a4 3 3K
T *P, | s e ok ok %k ke ok % ok o ok e e K
T *Pq 1 NS NS NS NS NS
To*PL 1 NS ok 4 * e %k ¢ o
Tq*Pq 1 NS * NS NS NS
H*P [4] * * NS NS NS
H, *P, 1 NS * ok NS NS NS
H, *P, 1 NS NS NS * NS
Ho*PL 1 ok NS NS NS NS
Ho*Pq | NS NS NS NS NS
T*H*P R ok K sk 4¢ oK e ok o o 5 ok sk 3k ok
Error 90

*, ¥, ¥k* Significant mean square at the 0.05,0.01,0.001 probability levels, respectively.
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Table 2. Analyses of variance for sensory evaluation of white tea as affected by withering
temperature, humidity, and time treatments ( summer, 1995 )

Source of variation df Appearance Color Aroma Flavor g;z;aru
Block (Judge) 5 NS ' NS NS * *
Temperature (T) [2] ek T X *eok o’ ke
Linear 1 o o ok 0 ok ¢ e ok ok kR o e %
Quadratic 1 ok ok Aok ok NS o’ e TT
Error (a) 10
Humidity (H) [2] ke ke ke e o ke ok o ek
Linear 1 3 a2k sk o 2 oe ok sk o o % o o ok
Quadratic 1 ok Ak NS NS NS
T*H [4] ok b NS NS ook
T *Hy ] ok NS NS * ke o o
T *Hg 1 tek NS NS NS NS
T Q*HL 1 3¢ ok i A 3 o NS NS 4
TQ*HQ 1 e ok Xk e e 2k e ¢ A e e oK o ok ¢
Error (b) 30
Time (P) [2] * 4k o’ ok ok NS e sk o e ok
Linear 1 o oK oK ok e e NS s’ 5K 3¢ o’ e e
Quadratic 1 NS ok x NS NS NS
T*P [4] ok o o o e e ok 3¢ % o % ke ok o
TL*PL 1 i 3 o ok sk ok 3K ¢ ke 3¢ 3k 3K sk oh¢ 3¢
T *Pg 1 NS ke NS NS NS
To*PyL 1 NS e ke * * NS
Tq*Pq 1 NS *ok NS NS NS
H; *P; 1 5 3k %k e ok NS NS ’*
H; *P, 1 ek NS NS NS NS
Ho*Py 1 NS ox NS NS NS
Ho*Pq 1 e o o, e NS * e ok
T*H*P 3 e % %K o ¢ ¢ NS NS *
Error 90

* k%% Significant mean square at the 0.05,0.01,0.001 probability levels, respectively.
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Table 3. Analyses of variance for sensory evaluation of white tea as affected by withering
temperature, humidity, and time treatments ( autumn, 1994 )

Source of variation df Appearance Color Aroma Flavor :’lzf)ar
Block (Judge) 5 NS NS b * ok NS
Temperature (T) [2] ok ok 3 e o * ok K ke ek
Linear 1 ae ¢ ok e o X% kK %K 0 e ok ok % % ok
Quadratic i * NS NS NS NS
Error (a) 10
Humidity (H) [2] A e o e NS NS ok
Linea_r o e B dl¢ ¢ NS NS o % ok
Quadratic hoxk St NS NS K
T*H [4] e 3k K NS sk e ok ok 3k
TL*HL 1 ¢ o K o ok > % Kk K % o ok
TL.*Hg 1 ok k NS NS NS *
To*HL 1 NS NS NS NS NS
Error (b) 30
Time (P) [2] NS ek NS NS NS
Linear 1 NS X NS NS NS
Quadratic 1 NS NS NS NS *
T*P [4] e o ok e s ok % % %k X% % o ok
T, *P, 1 e ok %k ok ke 3K s 94 e ok ¢ ok ¢
T *Pq 1 e e * NS NS o ok
To*Pg 1 NS NS NS NS NS
H*P (4] s ke 3k e 36 oK P * ’ ok
H, *P, 1 s ok % NS e NS ok ok %k
HL*PQ 1 K KK H % N X K *w e 0K %
HQ*PL 1 e 3 * ok NS NS sk ok K
Ho*Pg 1 NS NS NS NS NS
T*H*P 8 3¢ o o e 3 e e " X’k %k
Error 90

® kx okkQiopificant mean square at the 0.05,0.01,0.001 probability levels, respectively.

JEREHEFEREIRR (Hx P) A% » REARETINEOAEE  IgRERE X
ZRERERE  BILIER (80%) BREGTERE - MEBE -

PR BTSSR  EAESTFEE P M RCEERE » FRER R
MRERE ) R ANEE RN UGAFEHERZHR KERBEBFEE—B(E=)-
ZEBE TREELELTEEEMEEKE  HRERNE  BESE > HREH
dn B AT - BRREFNE  RYEREREXRWIENEEFN - RS mFPEE W5t
B ke EEPSRMEREE 0 MR ORISR - RENEEERR ST 0 RIRET R E M
B BHERBEERGE - Z2RERER T KB EREBHREEN » HeRUELFRE S
ANEE - ERTFR=EFRENE R TERZLEFR - BEX R (Tx H) RNEEN
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HREEE A - BRUFEREFRESTREES - EREARE - (BREARER
B (Tx H) T%  ABEREL THETES  ErdAsAsESEAREREY
Pl TEREEER - BERERE  BATRME - KHFEUER (18C) ZF - 5
Rl > MEAREAD  KEERRMLREE -
= # - H - KEBAFBEE AR E T
BB AMR (R—E=) RERERREERE S SEEENT - BT R0
BHYEORSELEAE  RERRNERE B Hit o AR R E
T BRI S E AR B L -
O KR E AT
BN AE SRR TR R E AR (R ARG STFEE R
ESER - BFERBE (F) SHERE (X)) WE (%) RRE (6) B2
IR T o A

(Y)=18.4-21X;+13X,-03X3+02X{ +0.7X;xX,+0.6X%-0.3X;xX,
+0.9X,xX3+0.4XF (R*=0964 > [H— )

KM - BFEORERLASHT T K E R E R
Table. 4. Design matrix and sensory evaluation scores for response surface analysis of white tea
( spring, 1995)

Temperature Humidity Time

Treatment X1 X2 X3  Appearance Color Aroma Flavor Ove;'all

(C)  (RH%) (HR) Y
1 -1 -1 0 20.8 145 186 19.0  72.9
2 -1 0 -1 21.3 146 186 189 734
3 -1 0 1 21.2 142  18.8 193 735
4 -1 1 0 21.1 143 184 186 724
5 0 -1 1 18.7 129 172 17,5  66.3
6 0 -1 1 16.5 10.1 156 153  57.5
7 0 0 0 18.4 13.1 173 175  66.3
8 0 0 0 18.4 123  17.1 171 649
9 0 0 0 18.4 125 169 17.2  65.0
10 0 1 1 20.4 141 174 17,5 694
11 0 1 1 21.9 130 181 178  70.8
12 1 1 0 15.7 113 158 157 585
13 1 0 -1 17.4 126 162 167  62.9
14 1 0 1 16.1 122 158 158 599
15 1 1 0 18.9 125 172  17.6  66.2

Temperature: -1 (18C ) ,0 (25C ) ,+1 (32°C)
Humidity: -1 (RH40% ) ,0 (RH60% ) ,+1 (RH80% )
Time: -1 (40HR ) ,0 (50HR) , +1 ( 60HR )
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RRIERNMEHZEARE (X)) BE (X)) ZRER - BEFERE (X)) Z=fE
PP BERE 32CRZL+ 1 i 25CRZLL 0 Bl 18 CRZEL -1
SRR Lt S FE R AR = 0 BBV AR =R (E Al PR E AR AT -

32°C + Y=166+2X, —0.6X; +0.6X3 +0.9X, x X; +04X3

25C : ¥ =18.4+1.3X, ~03X3 +0.6X5 +0.9X x X3 +0.4X %

18°C : ¥=207+0.6X, +0.6X7 +0.9X, x X3 +0.4X3

F BN ERRE - W< KIER - B Lt G EBEREIRERE BT
B (+1:0 —1) RAREE AFENT » A KEFZFRE=(EBH 2 K EHEEZ
mF

RH80% : ¥ =203-1.3X; +0.6X; +02X7 —0.3X; x X3 +04.X7

RH60% : ¥ =184-2X;—03X; +02X7 —03X; x X5 +04X3
RHA40% : ¥ =17.7-2.7X; =12X; +02X% —03X; x X +04X3

ey HRNMRHZFEE - RECIER > E AR = ([EBGNEE (+1
—1) RARERE AR - W] 725K S = B E B 2 S e i AR =

60HR : Y =185-23X, +22X, +02X{ +0.7X;x X, +0.6X3
f =184-2X; +1.3X, +02X7 +0.7X; x X, +0.6X3
40HR : ¥ =191-1.7X; +04X, +02X}? +0.7X; x X, +0.6X3

S0HR : Y

LA b = i B R = 3 3k U {8 s FE B TG 5 F2 =0 LA Surfer Access system @ (B[RS
R (AN EFERINEEARREASZR < thEE (= ) BZRIEFETENE -
AR M 309 > WL " HXRB M, B 0 B8R BRIV B R B Ak a 2
ko BMERAEAOOES - EANEBRERETHERER  1I8CEET » BeSRERHE
ZE  HECEAFRNBEREET  AR/NE T ESE - NEABEREREGET » HY
HLUEBERMER > BRNEEE - EREEFERRT » WIUERERBE LIS
ZEfES S - BRENES > HERFEEE (18T ) HiR (60-80% ) EHF (40HR) ZHF
HIRIGF T » EEZBFRNERE K - FoBRE - EERER - BRREREGRET »
HARRAKERMNR » IRRZHE S ES AR REAE > EFSE -

BERRB /KB EHEENE

(Y)=12.6-1.1X; +0.6X5 -0.6X3 +0.7X{ +04X;x X, -02X% +0.4X,x X4
+0.1XZ (R%2=0871 = )

fIRETA 7 » BRI RRREKEEAARARERGZ R EHEE - B3
RE/KBUHFEABHEHAREE » BTN EEREHY - SBERER £
NEHREGRET @ BERFEKOEERREREZERBGRG TRAEFRELL S » ERK
Rkl - FME - EFREREBRGT » HWLIMER - EREERE - gR/KEEE - $#1
EIZFEREMES » AICUEBEREGS KBTS FREHS - BEME - HLUEER (
18°C )~ HiR (809 ) 4GHERT (40HR) FEF » R /KEEEE -
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Fig.3. Scores of color of white tea infusion by sensory evaluation of panel testing as affected by

withering treatments ( spring, 1995 ) .
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BRERZIIEHEEI

(¥)=17.1-1.2X; +0.5X5 =0.1X3 + 0.3X{ +0.4X; x X5 +0.1X5 - 0.2.X; x X
+0.6X,%x X5 -0.1X% (R?=0.959 [H /Y)

WEXERNES  ERRREEGT  USRITCREBEZER  AESREE £

N ASCEBRE » L HEBRTAEE - ERRREEET > JLUER - G

M MEBRELE - R THLVERSRIER  SREINES - RAAEA

SIS BAUERERNEEEG - SRABRTIEE - THESNLDES  BR

FAMZIGE - (EREHE  EXERLUER  SREEHIEE e 7

ﬁ}n_ |
2258 R 7 TR TR

(¥)=173-1.3X] +0.5X —0.3X; +0.6 X7 +0.6X; x X5 —0.1X5 —0.3X; x X3 +0.6X x X;3
-0.1X§ (R? =0.966° & 7F)

EAFERERAE T @ FSRERBCEZ WA —B - EARBERE T - RERS > &

RFERER  BRZWHRE - HERARENE @ HLHMEEERBEZ HRATEE

EHEREMS @ FRIOUEE - BRERMZER @ HRREE - '
B RN L S E I TE IR S

(¥)=654-5.6X] +3X, ~1.3X; +1.7X] +2.1X; x X5 +0.3X5 —0.8X x X3 - 2.6 X, x X3
+0.3X3 (R% =0.959 [H )

FEARENRERGET  MEE (18C) ZESRE @ EERERESEIREREZER -
F R AT TR TS o 1E AERRERET - BERE @ FAKERE @ ORGERE -
MAFZEEEN S @ R RERENGRETER ORXRETTTRE - BREME
HREER - BREABRERLER 2B OXMEBE -

(OB 282 [ i T

ERERLTAER (RA) ) KRREHESTERAAEREHEEZR
(¥)=16—0.5X+0.6X, —0.2X; +0.7X7 +0.5X% —0.4X x X3 +0.9X2(R? =0.996 )

TRIBEBET @ SUEE (18) RRGRIER » BRI R - $oRERET
B ILUERAER IR - TAERENE - ERRSARERET - BEREY
B RERE - BFEARAE - EARRAEEEN - RERHEFRRERCE
bt > FEEERBERS 31.3°C » MEIRES 51.29 - ZUERMIS 55.5 /NF  £EZH
ROVBRE - BETE - SRR - BRREEREER B AR ERE -
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Fig.4. Scores of aroma of white tea by sensory evaluation of panel testing as affected by withering

treatments ( spring, 1995) .
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Fig.5. Scores of flavor of white tea infusion by sensory evaluation of panel testing as affected by

withering treatments ( spring, 1995 ) .
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Table 5. Design matrix and sensory evaluation scores for response surface analysis of white tea
( summer, 1995 ) .

Temperature Humidity Time X3 Overall

Treatment X1 X2 (HR) ‘Appearance Color Aroma Flavor sensory
(c) (RH% )

1 -1 -1 0 23.0 15.9 17.1 18.4 74.3
2 -1 0 -1 23.8 16.1 17.7 18.1 75.8
3 -1 0 1 22.6 154 18.5 19.1 75.7
4 -1 1 0 22.7 16.0 18.2 18.7 75.7
5 0 -1 -1 19.6 136 17.1 16.9 67.3
6 0 -1 1 19.2 13.3 16.5 16.5 65.5
7 0 0 0 18.2 11.5 16.2 15.8 61.7
8 0 0 0 18.2 11.3 16.0 16.0 61.5
9 0 0 0 18.0 11.7 15.8 16.0 61.5
10 0 1 -1 21.8 15.7 183 188 74.6
11 0 1 1 19.0 12.9 17.6 17.3 66.8
12 1 -1 0 17.2 11.8 16.3 16.2 61.5
13 1 0 -1 19.5 13.8 17.5 17.9 68.7
14 1 0 1 16.7 11.7 16.6 16.5 61.4
15 1 1 0 19.5 11.9 17.3 17.9 66.7

Temperature: -1 (18C ) ,0 (25C) ,+1 (327C)

Humidity: -1 (RH40%) ,0 (RH60%) ,+1 (RH80% )

Time: -1 (40HR) ,0 (50HR) ,+1 (60HR)
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Fig.7. Overall sensory evaluation scores of white tea by panel testing as affected by withering

treatments ( spring, 1995) .
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Table 6. Design matrix and sensory evaluation scores for response surface analysis of white tea
( autumn, 1994 ) .

Temperature Humidity Time X3 Overall

Treatment (zél ) : R}I(_I%% ) (HR) Appearance Color Aroma Flavor sensory
1 -1 -1 0 22.0 16.6 19.1 19.1 76.9
2 -1 0 -1 21.0 15.7 18.4 18.5 73.5
3 -1 0 1 22.0 16.5 19.0 19.0 76.5
4 -1 1 0 22.3 16.8 18.5 18.3 75.9
5 0 -1 -1 21.0 15.6 18.9 19.0 74.5
6 0 -1 1 17.5 15.0 18.2 18.5 69.1
7 0 0 0 19.3 15.2 18.7 18.5 71.7
8 0 0 0 19.3 15.3 18.4 18.4 71.3
9 0 0 0 18.4 15.2 18.6 18.3 70.4
10 0 1 -1 17.4 15.0 17.2 17.8 67.5
11 0 1 1 22.7 16.0 19.3 19.0 76.9
12 1 -1 0 16.4 13.9 17.1 17.3 64.7
13 1 0 -1 - 15.9 13.6 18.0 17.5 65.0
14 1 0 1 15.2 13.8 17.6 17.6 64.2
15 1 1 0 21.9 15.8 19.0 18.9 75.6

Temperature: -1 (18°C ) , 0 (25C) , +1 (32°C)
Humidity: -1 (RH40% ) , 0 (RH60% ) , +1 (RH80% )
Time: -1 (40HR) , 0 (50HR) , +1 ( 60HR)
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Fig.8. Overall sensory evaluation scores of white tea by panel testing as affected by withering

treatments ( autumn, 1995) .
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Fig.9. Appearance of white tea as affected by withering temperature and time treatments under

809 relative humidity.
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Fig.10. Qualities of white tea as affected by withering temperature, relative humidity, and time

treatments ( spring, 1995 )
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Fig. 11. 'Qua'lities' of white tea as affected by withering temperature, relative humidity, and time

treatments ( summer, 1995) .
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Fig. 12. Quah‘ues of white tea as affected by wﬂhermg temperature, relative humidity, and time
‘treatments (autumn, 1994 ) .
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Effects of Withering Temperature and
Humidity on the Quality of White Tea

(III) Quality of White Tea as Affected by Duration of Withering Condition
Jin-Chih Lin'  Shih-Shiung Chen”

Summary

Experiments were conducted from the fall 1994 through spring and summer of 1995 to investigate
effects of withering temperature, humidity, and duration on the quality of white tea. Young shoots of a
bud with two leaves harvested from ten-year-old tea ( cultivar TTES No.17 ) bushes, which growing on
the Taiwan Tea Experiment Station, were used for withering experiments. Double split-plot design with
three replications was applied to three crops of tea under controlled temperature and humidity. Three
levels of withering temperature, 18, 25, and 32°C consisted of the main plot. The subplot were three
levels of relative humidity, 40, 60, and 80%. The sub-sub-plot consisted of three withering periods, tea
leaves were dried after 40, 50, and 60 hours of withering, respectively. Panel sensory test were practiced
to determine qualities of white tea.

Response surface analysis suggested that tea leaves withering under low temperature with high
humidity for 40-50 hours is the optimum condition. Tea leaves withering under 18°C in the spring, and

20-25°C in the summer and fall, with 80% relative humidity for 40-50 hours, are essential to a better
quality of white tea.

Key words: White tea, Withering, Temperature, Humidity, Quality
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