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Howarth, 1976 ) -
(2) kA (caffeine) &&MIE (£~ fr > 1987) -
(3) s ELlie (total free amino acid ) &= H]E (Moore and Stein,
1948 ) -
(4) A[5kE (soluble sugar) & HIE (Somogyi, 1945 ) -
(5)  #E&EZE (chlorophyll) BUETEHZER]Z (carotenoid ) & &0MIE (B ~ 2% -
1992 ; Arnon, 1949 ) -
EYITE S E 8T (Chapman and Pravy, 1961 ; 5& » 2000 ) »
(1) HagHE
(2) Ba R HE
(3) HEEHE
(4) SasEHE
(5) HaslE
(6)  # (Fe)~ i (Mn)~#fi (Cu)~$¥ (Zn) EZEME
455 KEHIE (2% > 1995) -

5. BfEmat

FEHL 3 g ZRBEF A GLETAS - FifkK 150 ml g 5 435815 555 F i 28
HHR 0 RIS 10 R ERULE - HADG =Lt A B AHKITR 10
% ~ 1075 109 ~ 7Kt 209 ~ TR, 30% ~ 24k 30% 3t 100% 5 E 7% (TQS
= total quality scores) °

u ~ giEtori
KIE] L R A FR FE R B AR TS 2 858 » DL SAS (statistical analysis system )
BERSAE AE BT A e sl R PR A 2 S% R A SR FE DA IR 20 oM
Egk (Duncan’s New multiple range test ) [LEZSBREHEE] 2 =5 -

& R
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FEHERR B TR E S o AR AR 2 /NEE ~ 4 /NIF Rz 6 /)N Rz
AEM - ABREUR SR E IS /KE 77 Fs 75.0% ~73.6% ~73.0% [ 76.8% >
FEGAKRSR R 1.80% ~3.16% ~3.79% - HE— A BB KEGHESE
RIS R T R

Z R BR ER EHRE R A B SR - ARV R M B2
HEBELRE - BEALER a - HEALE b AR AN N IAE > (HAIEEIFRS RiA TR
HUHEEh o BEHEEEREEE 2~ 4 NG > SREHEHIGHEHEE > MEH 6 /NEFE
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Table 1. Effects of different withering durations on the chemical component contents
measurements ( mean + SD ) of green tea

2% ISR 1E2 557 & & Chemical component contents (% ) (mean+ SD)
Withering time AR nEEA ] A R R
(Chr) Catechin Caffeine Soluble Sugar Free Amino acid
0 10.86+0.29a 2.29+0.15a 3.25+0.83a 1.03+£0.18a
2 10.52+0.46a 2.32+0.10a 3.61+£0.34a 1.07+£0.07a
4 10.75+0.35a 2.41+£0.09a 3.64+0.31a 1.07+£1.37a
6 10.29+0.63a 2.44+0.16a 3.72+1.23a 1.23+£0.15a
F value 1.66 0.93 0.68 71.22%*

Means followed by the same letters in the same column are not significantly different at p<0.05

level according to Duncan’s new multiple range test.

xR FHNEEGEY TR SR VR
Table 2. Effects of different withering durations on the mineral contents measurements
(mean + SD ) of green tea

%8 270 Nutrient elements (% DW) g T2 Minor elements (ppm)

B # gk # #5 # # i el 24
Withering N P K Ca Mg Fe Mn Cu Zn

Time

(hr)

0 3.9+0.2a 0.5£0.1a 1.5+0.1a 0.7+£0.05ab 0.2+0.02a 49.5+1.7a 517.1+76.1a 13.7+0.5a 21.8+1.1a
2 3.9+0.4a 0.5£0.1a 1.3+0.4a 0.8£0.25a 0.2+0.04a 49.1+2.3a 456.6+31.6ab 12.7+0.6b 21.5+1.5a
4 3.4£0.1b 0.5+0.1a 1.3+0.3a 0.5+0.16bc 0.1+0.04ab 47.8+2.5a 464.3+58.3ab 12.7+0.5b 20.6+1.1a
6 3.8£0.2ab 0.4+0.1a 1.2+0.1a 0.4+0.15c 0.1+0.04b 49.2+3.2a 379.3x92.8b 13.1+0.4ab 21.1+1.3a
F 3.09 0.14 0.52 4.89* 3.45 0.37 2.20 4.24% 0.65

Means followed by the same letters in the same column are not significantly different at p<<0.05

level according to Duncan’s new multiple range test.
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Table 3. Effects of different withering durations on the quality measurements( mean+SD )
of green tea

Z R &k E Quality (%) (mean+ S.D)

Withering  JEjik mE Kea "R ER Hoy
time  Appearance Color Liquor Aroma Taste Total
(hr)

0  6.50+0.15a 6.50+0.16a 13.10+0.49a 18.88+0.25¢c 19.00+0.41b 63.85+0.91b

2 6.33+0.16ab 6.35+0.10ab 13.08+0.29a 20.13+0.48a 19.88+0.25a 65.75+0.60a

4 6.28+0.25b 6.55+0.10a 13.40+0.20a 19.63+0.25b 19.50+0.00a 65.35+0.19a

6  6.20+0.12b 6.10+0.24b 13.40+0.20a 19.00+0.00c 19.00+0.00b 63.70+0.50b
F value 5.31" 5.77 2.28 18.95™ 12.64” 10.16™

Means followed by the same letters in the same column are not significantly different at p<<0.05
level according to Duncan’s new multiple range test.

R~ WEREE SR LE N &' 28
Table 4. Effects of different panning temperature on the chemical component contents
measurements ( mean + SD ) of green tea

WhESE Chemical component contents (% ) (mean +SD)
Pannin e N e

t tg [ES DS e e

emp():acrz;l ure Catechin Caffeine Soluble Sugar  Free Amino acid
150 10.16+0.77a 1.92+0.14a 4.34+0.44b 0.76+0.12b
200 10.30+0.24a 1.78+0.07a 4.63+0.84ab 0.85+0.09ab
250 10.64+0.57a 1.91+0.03a 4.96+0.32ab 0.89+0.04a
300 10.28+0.96a 1.87%0.06a 5.34+1.00a 0.94+0.07a

Means followed by the same letters in the same column are not significantly different at p<0.05

level according to Duncan’s new multiple range test.
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Table 5. Effects of different panning temperature on the mineral contents measurements
(mean £ SD)of green tea

YhEE T2 Nutrient elements (% DW) f¥E 2 Minor elements (ppm)

SHE EE . " =

Al A Bk # 5 £ Y i el #
Panning P K Ca Mg Fe Mn Cu Zn
temp.

(C)

150 4.0#0.2a 0.5x0.1a 1.6+0.1a 0.7+0.2a 0.2+0.0a 58.2+11.7a 599.0+27.3a 13.1+0.8a 18.7+2.0a
200 3.7#0.3a 0.4+0.1a 1.3#0.2ab 0.6+0.1a 0.2+0.0a 55.6+3.77a 580.5+39.4a 14.3+1.0a 17.3+1.8ab
250 3.8#0.6a 0.3+0.1a 1.2#0.2b 0.6£0.1a 0.1x0.2a 51.5+3.07a 580.5+17.4a 13.2+0.6a 16.0+0.8b
300 3.7£0.7a 0.4+0.1a 1.2#0.1b 0.8£0.2a 0.1x0.0a 50.7+2.95a 555.6+14.7a 12.7+1.2a 15.5+0.7b
Fvalue 0.42 1.66 3.96* 1.32 0.79 1.04 1.45 1.96 5.86*

Means followed by the same letters in the same column are not significantly different at p<<0.05

level according to Duncan’s new multiple range test.

TN WEIRE SR mE
Table 6. Effects of different panning temperature on the quality measurements (mean +
SD) of green tea

WhE R snE Quality (%) (mean + SD)
}#
pamning 1O % Kea ER Sk 453
t Appearance Color Liquor Aroma Taste Total
emp.
(C)

150  6.38+0.16a 6.65+0.10a 12.43+0.51c 17.63+0.25c 17.13+0.75b 60.20+1.31c
200  6.50+0.13a 6.60+0.12a 13.08+0.15b 19.13+0.25b 19.50+0.41a 64.80+0.14b
250  6.43+0.50a 6.18+0.25b 13.65+0.47a 20.25+0.29a 20.25+0.29a 66.63+0.66a
300 6.40+0.14a 6.13+0.15b 12.85+0.17bc 17.63+0.75¢ 17.75+0.29b 60.75+1.09¢

F value 0.36 1357 8.45™ 42177 35.98" 65.7"

Means followed by the same letters in the same column are not significantly different at p

<0.05 level according to Duncan’s new multiple range test.
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ZHEATENHNER DR EN K& E - (GBI EN - (ERRAN AR
REFEMEIM A1 T35 I F A (Sanderson, 1964 ) » DRI &EERVERIE - S E IS HE
{T—i Ay BE T FE 5 5% (( Bhatia, 1964; Sanderson, 1968 #1956 ; [t »1995a) »
R E RS (Takeo, 1984 ; Tokitomo et al.,1984 ; Kobayashi et al., 1985) - R[IL=
NEFEZ IR 1008 -~ RENZEHIEEINES > 8 -~ REZEHAE &%
SHVB TR R AR R /KRG - 5 R TEIES ST » 50Ky
Ayt o TS RREKIER & > SRR B A (GRS » 1997) -

KA EFEZ AN  EERENRIRR 20.1°C » MHERE 54% ZBEHh#E
17> ZREFE TR 2 /N ~ 4 /N R 6 /N - SR B/KE T h B 75.0
% ~73.6% ~73.0% K 76.8% (¥IE)  HAEFREREE /KEGEZE AR RN
TFE (fE—) o #k (1992) F5HBUESFERES - HYEZEH (solar withering) % 73~75
% Py /Ko HEIE - =ANZEM (indoor withering ) KAFERIFE (turn-over) HIIfERE
Ko a gl 70~70.5% - ABaAac & A &HERE - FrlHE/KETE 73~75%[H » 7%
EFEEENFEZME  SESEFESFGINERF K a8 K - HSHEEEGEA -
FomKEEE - Nt MEAFEZRAEED  FEEFEREFE e E8nE -

AR EUEZHSEORYEBEONSGERE  BHPEATOER - LHZEE
LR E M HELATEANYVE S EUEN T - RRESPRIYEEEEN AT H
R AT E A AITE R AR/ NR T o il By sk & a> SRR 2 > R b( £
2005) - FEAGERTEUR - NERVZ HIGMEGREEGER - BhF e BEGEDL S
SIS - HAIEER RS RIA TREEARES . AR EREEEA 6
/NFE - S EAEEE RS (B ) - HREGZATSHEGEWE & MiEAE
BF  HSEDCEGERINIE - B REaEiate h R E o B K et $£0F
HERE - MEEE R BEARE R A EE R L EFEE N ISR N - 1E8Y
FHAE > PEE GRS RN SE Y2 EINEE - FIHEERNEESFUER
PR R TEEE Y — (£ 0 2005) -

REM & RIVRAE B E P SRR AR AR - W B BIEETE
2 AL B R A VIR R (PR ~ 28> 1992) « AeEg e dg i ~ &/
WRARARY A28 - YRR - SRR EE AT E T LB B8 - SR
KRR EYEE AR - FEERE AR S TR RS
PEEEIN - 5% T R S LIE S R M E - (SR - M HEZE
JHERE - KRERTREERES A IIRYHEES - S59h » 5K Z M % MR & &
W 2= i ) 2 S g (F—) » 535 (1975) FRHRFRIE ARG - =
REEZM  RAZRBEERERD - MHEE - 5 (1976) 5Pz Mz
o RER P REABRIT A IS INRIREES - S50 » REKEZ HEUL R Z AR - 40
e R & SR EEIGE 2 EE M1 (Mahanta and Baruah, 1989 ; Owuor and
Ochard, 1990 ) AG{Ep 5 48 1% » R FRYLE R B FO R0 oAl
KBRS K AR S B YL BLRE ST A EIHEES - BT AR AR AR
ZRE% > BRI EEEL My R P RS R A ZE BV 2L
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RSB AEERY TR & 8 20 A R A R REs (R &
BREmmaT TR EPESR RGN E o SR E TR 23R B A R D A T A
BUNMEYD TR BOR mmE T RE 23R AR © 45 ~ £ (1983) {EPRGTIEFE ROl ks
ISR RE - (BB ARy BLAR e B HUAHRART ST 3838 MRS ag N - ol ~ 59
§5 ~ EREGRNEE > HERE L E MU A Z SUEA AR - AR
s REAHAR ]

FAE K E ERBESREE W HASKEEE - afE - b ERAEEEZEH 2
/NEFRR/N > AT EABERRR K (i Ry (R (1 BOEE SR (1 > E 2RI REE 6 /NEf > b (R AE
EZEWI > KB AR > L E T EEESEINmE N > 205K et S5

(EI=A-B~C-D)-[r (1987) HisHEMERRNLITHHEEREN - b HE
PRECIRECEFTERI N T 3 % > a (EMEH0 2 &% - H ~ #k (1986) BEEHE R ELFEAM
tfH&uE - L {EfF 95.5~87.1 ¢ > a{H-1.6~-3.8 i > b {HTF 21.4~11.8 2}t > AE
{ERITE 23.5~13.2 HYHEE - 4 LHER > AslBaBlis 2 a0k > HIMfE a~ b BLAE
PR AR - HEN T RE LA B A RIE) A RIETRFEZE M > (B2 TE S
ERFRIERAA S » DA SR ER R AR - £25% (1991a) fHHZE
HERBEEE 2 A EMEABEEAE K 2R BIAOKOMRAL A BRI
&k - B SR BB ESRERN a2 M -

A ESRE - SR FE > iR ZBIOKRERARNEL - BEAE R
b (HELF BRI EES - EARRT R ERRGRE BRI
WL RSOZR G S > SIRZEE 2 /NEf e 4 /N 2P BB A (R = )- 52(1952)
TR B R AR Z Al B PR RO A > AEEDRIKTY 25°C - MHENRIEALE 90 - 80% B
FFEIFTEILL 6 /NRF B Rl DOR Z sl RR BRI DISF EZ A 1/ NEHE (8 - B E5( 2006 )
T Z R KRR E mE R RRRAEFENENE AR ZER (K
IKEL Ry 18.31% ) > AIEERLEWRE - B LA A > EERENZER - #A
BORRTSCE AR - G R - BERID - T EA R Z M R AR caet > B
R ASRHE -

KOFEHT H Y LA R BUREE 2G> MR I R SR S LM S - R HEE

HS B e AR AR SR~ B0k~ JKEEBNERTE - W AT DK B ' - 25
7 (RR) HZREE T G A3 Ak > A S EEHEH s - A

R Z R T R & RO I I BN S B AR A5 ( 52281999 ) »
RIE - BN BR R AV&R S R E LD 77 N8I -

A EE DB B RS AR e 2 B R T > 5k (1995) ti5H&RAH
T R &I 280~300°C /ity » HRFRE 5~6 77 > DASRARE R E - SRsE &
SRIESTRILL 150°C ~ 200°C ~ 250°C Kz 300°C #ET - HEfEEE Ay 3 474 ©

ERAE REU  JHBEAR R - BER R a -~ BEEER b NMEHEE R 0 BEDERE
A BT RERVESS (EY) - maRS0ER > Ehis R ARAENEL S
KERD » HREBER ORE(L > Rt hERE(L - R - B (2000) fEHFELFLE
HEARENESE  EEGOEEY > HRBEERELEIR - BUBiE » S5
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ZIEIRE THEETRBA SR EIE FATHUR - (FEET RN T IARE » (E3Esk
REGE P AR R IR R TESRE (pheophytin) (% » 2002) -

F (2005) fEHH&RARIEDEBIZHRECVKREER - FARE - \AHRESER
Erighn > tE > BV EE - SRR ECEMEENETRD » iR &
EWAHFT T - Aellpsk i L2 - I R R & 2 FR R G i 4
NOAYEEES - e 3R R ik R & &R BHETRC ) - (B 2R —8my &L (RM) -
N G2 2 R R IR & E AR BAEUR VYRR > A RE R AR S I TR E fy 3
SEERRR G - BBV H AR SRR ELERN R - SR EE R MY
g L& BRI - HIRNAOSGERIE R - N R EEE PP
HELEN & ESEATZE  MEEEEAAET » FREE R RHEEEFIR
ErS (2GR REAVAE R (85 > 2006) °

REEREHEE ASA Ry S8 A EENER T EZE 2L 5T (G~
15 > 1994) o REA% T 2 A B84 SR RE O RR p~F- 1 ~ ATFRIEAE T - BERINETThAE
ERAS R AL A BRSO S S (E T (35~ 7 - 1983) » AR i el e 5
& PR R T AR (A T B B (5%~ K~ 2000) - AUBRFET » 1 -
B RS BAE IR 250 C S BRI » 87 - 8% - 4~ §F - $TRBETC BB
S 300CHF & E Rk - HILARE - Aaligif DU 7 2 - B - B (2000)
HIJTEARE - B EEREY T EN &R A - HPLURE 300°C W 8Es » A
FratEytZ2 a8 iERR% (FH) Al Er Rt 2ERORE 300°C 258
ERERENRZZ — (FR) -

Sakamoto (1971 ) 5 H4%: 55K 2R 4k e F E 514 flavonol K flavone {E&
YIFTERR > 8057 SRS R T RE N A R B R R F 2R B A AR TP S LM T a6k
AT o fr (1987) tisHEMAOKEE B fRE AR =B LEYATER
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Effects of Different Processing Methods on the
Quality of Panning Green Tea

1

Jen-Feng Haung Shang-Shung Wu
Summary

This study aimed to clarify the effects of green tea materials and their processing on the
quality of panning green tea. The effect on the quality of panning green tea was examined after
the tea plant materials were subjected to a withering process (no withering and withering for 2,
4, and 6 hr) and a panning temperature (150, 200, 250 and 300°C). The panned green tea
contained slightly less chlorophyll a and b after being subjected to withering treatment, but its
chemical composition and mineral content were not significantly affected. Its water color,
aroma and taste were significantly better. This showed in processing green tea materials, the
bitter, green taste of the materials was significantly improved after the materials were subjected
to a slight withering treatment. The optimal duration for the withering treatment was 2-4 hr.
The ideal panning temperature during the processing of green tea was 250°C, under which the
green tea quality appeared to be better, its chlorophyll contents were not affected and its
chemical components and mineral contents were not significantly altered.

Key words: Green tea, Withering, Agronomic characteristics

1. Technician, Director, Taitung Branch, Tea Research and Extension Station, Taitung, Taiwan,
R.O.C.
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Fig. 1. The rate of moisture loss during the withering period.
Means with different letters indicate significant differences among treatments

(p<0.05, Duncan’s new multiple range test).
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L: brightness

a: red-green value
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/\E: color difference
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