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ZIEK - 255 88 RIFZZEH N A B E i/ E AV EE R, - ZFEEEURSPAD (Soil-Plant
Analyses Development unit ) g - %} & & & 78 {5 = & y=-36.62 x*+237.68 x -165.67

(R*=0.988**) ; Hirf1 > y= FEfL > x = SPAD {H - HFLE(LIESPADITHNELE 49 B » FfE {5
Beisias - SFEE I EHUe(g Y WIEE ETEE TR y=-5.43 X*+1337.1 X -82325 (R?=0.993**) ;
Hrhoy= FE&E o x = H* {f - FFEEOEHue APHIELE 124 B SRIFASEREUGS © S48l
FHVEEREUT R TR AR S IR E S A RS WO R A TR EE A
REFHEGRIRE - 204 IR [EEE H S22 b8 5y 2 8 R m AR R EE
R B(L > W ERENS(ER TSV - BEEWEREEAARE  HFEaRae
ZEFHIEREARE - BUBESRIAT e RS S e =R
RESHT © R5F - BRI - (0 - (hEEE
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A EI - ST R E SR BRI bR R EA R IR R B SFBRABTI B R
PRI - BESFRIsa B AR RIHE AR - BRI e R A BRIV T > B Rornfd ~ O
S~ TR~ IR PHEEEVES (B > 2003) - RFEEP SR SHOR - TEAEGER - &
HER AEERENCER (LREBSE > 1994) ) SRR 35k » &k » sk » Task » RRFNM -
RAEOZEDTG TR R - REGRIERTRC (BRELS - 2000) -

EFEEALER RS P RIE Sy ~ BN ~ SURZE - UIER R A MRS R RO W E 2 EE ROy

(Nakagawa and Ishima, 1971) - SZRZEUE L TR EE sy - fdltk (55 > 1990) » &95%7T
ERAER o d8 Ry 70~802% » His B BlinflE M BRI AR (b > 1987) - 27tk (polyphenols)

L TEIREEZEGFEN RSB AR TS PERE - AR EFEERE - 88 aFk-
2. BIIRRARPHCRBERELERII - 68 Faik -
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Bttt > SE4MLEZYIE 10~309% (Bokuchava and Sobeleva, 1969) » F 2/ F5 ( — ) -epicatechin
(EC) - epigallocatechin-3-gallate (EGCG ) - epicatechin-3-gallate (ECG) #1 epigallocatechin (EGC)
DVURE SRR « ITAFARAT AL R AL A B E S W A Th s TR MR B 20 TR &% (Xiao et al., 1998 )
EEREYIEHAE EEY) (dimmer) ~ =&Y (trimer) k2% &%) (multipolymer) (Nursten,
1997) - fEBRRIEE T ARV AT e T B REER R LB E » H I3 BERYS5 0k K
KEER » N EMEREOEEEEE - mEELZEEZE (tea pigment) (F > 2003) ZITHH - 1R
1% Zhao Yaping 5 (2003 ) HYRAFCHEHIZE B2 H EHETERREE RS 82 STy o R EZEE
mméEE R EIVAHLE ¢ AEEER (425) >Eo#BER (BRER) >2RER (A0%) > HRHE

LIHZ) 5 1 AZE A EGCG>EGC>ECG>EC>C ; PR PR FRIGSHEAR > 408>
ZEF I > BAZMH > HE (Takeshi Ohe etal., 2001) 5 SREHZK (tea flush ) ~ SR8 E RN &R ZEHY
Pl s S ~ AN SREAR A B EEE » MALR h 2SR EIRAPIRERE & ST - BEREE
IS SHEANPIERE TAE R R » IRF RBEAS ~ Z55IRkZE (Chou et al., 1999) - G ZEY A LE
P LL SRR 2 AT AR AR E AR BE B VB AR LR « (R A RN ALY — R E B4 E - 5L
e SEAL R B Y E SR (Magoma, 2000 ) - &k anE i anfd ] A B A SR SR R B b
BT 25 - B8R (1976) f5Hs B EY il » HEGZ AR - R B2
GEABR NGRS RO AMESFEREG R 7 S E SN ES O A E 0 I B SSS BTN E (R
FHEE » 1988) » Z52FA4: B HAR A [EIER A L 2R B8 (05 7 8 LI R BB B R M R B A& 155 (VR
> [EEE AILAERSE -

MR T A

(—) =Bkt
1k
AR BERAE RSB R 78 5-2 WAk 16 A &7F 12 SR Es s -
2. iBmiges -
(1) BT RERFAFEEDE -
(2) =31 2 : Nippon Denshoku Kogyo -2 ND-300A %t 7 o SHIEZGE /K -
(3) E:#EZEMER @ CHLOROPHYLL METER SPAD-502.MINOLTA Co, Ltd., Japan.
(4) Jt&EEREET © ANTHELLIE No.107, SECOMAM Co., France.

(=) sk
L AR E BRI R BRI 0 B B8 - (A RIBESEDE (1997) BB NI & X HFHIEEFHEL -
W PR EI AT R R 7 KR - BB SR E 6T R (BH2H) 74 R (3H9
H) 281K (3H 16 H)~ 588K (3 H 23 H) FIHMAFEMETREMINGEE « RECE
E ~ FEAEERR T ~ BELRS ~ B KA -
2. SRR E A
FRERERIE RS S — R E s 2R 2 — O =L > GEEHA 10 2F - TUEEH
HY 40 2R &
(1) EZFE (weight of 100 young shoots ) : ZHEHL— 0 = 3= W5 10 2F > DUSEKPAFE - Fr
FEEMRDA I, 100 » 1 4 K> KEP(E -
(2) A:%FEE (yield of fresh leaf, g/bush) : B/ NEFFFERIFEAEE - PTG EEFRLUNE AR
TEPRE > R 4 SREPE -
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# % (bud density, No./900cm?) : [tz 900cm? ZEtHERAIA - JRFILFTREPY 4 B 2 4l -
55—fifEfE (diameter of 1% internode, cm ) : BEHIES—MHEERERT 255  MEEEERG RS B
IR

S5 BRI (diameter of 2nd internode, cm) : BEAISE ISR SRR 22 55 = MOEEERA R >
ZHERK -

SE—fifif (length of 1% internode, cm ) : BFHIES—HEERERT 4 55 — SRR~ BRI -
B fffEE (length of 2 internode, cm ) : B — MEELERN 28 55 — MBS BERRRD >~ R -
BMEER (length of 2™ leaf, cm) @ BFJHIEE MBS LI E LR -

5 HEEE (width of 2" leaf, cm ) ¢ BEHIEE —EE RIS iy B B i B o

(10) 55 i EE/S (thickness of 2" leaf, mm) @ B IS —EEEE ) o ] S AR5 EE
(11) EE=4EEE (length of 3rd leaf, cm) © EFHIEE = MEEH A R LR -
(12) S5 =EET (width of 3rd leaf, cm ) : EFMIE = SR R i 2 LS -
(13) B =MEEE (thickness of 3rd leaf, mm) : EHIEE = MEEEE /R EARRTSS R -
(14) 55 — M EEH & (area of 2™ leaf, cm?) @ &5 i3 > 5 Ex#EE%0.7 o

(15) 56 =i i fE (area of 3rd leaf, cm?) © &5 = i1 #E ExiE 0.7 -

(#5781 » 1991 ; )B4 > 1993 ; /B > 1994)

3 AEERET ST

0 HET R SRR T0°C Bz 48 /NEY > HETT N YIMEERR Y 34T > BFE RE oy ~ 2oty -

SARER ~ WIWRA ~ RARE - PR o

)

)

Q)

4)

a8 4y (soluble solid) & & HE -

THHUES S 70 "C LRz 48 /NI 2 TE ~ 2557 19 > B 100 ml Z @i > TIAZE B2
ZEEH7K 8 Oml> FECA 100 °C ZAASENIER 1 /K » BUHH 2S5 DUBAR AR % E & 2 100 ml -
FHHUH 50 ml prz&dsi - Bt 2 E - E IR E Az E H syt (Sarkar and
Howarth, 1976 ; ) »

;o g L. g nv
I S = (A IS - 4R 22 ) TG00 E W
%7ty (polyphenol) &&MIE :

H Bl SR AR R B L ml > 0 1 ml B AL 880501 (Fe-tartrate ) Kz 3 mi ik #5151
EER > 2GR (ANTHELIE I £ 540 nm 2 IR 550 ethyl gallate
SIS AR - E L T Rz E B oL o

ARSI AR Bigd 0 100 mg FeSO, « 7TH,0+500 mg K.Na-tartratefj[I7& 65 /K € &
100 ml -

Wl sRERsR ENR (pH7.5) Bo#Y @ (A) FEHL 23.876 g Na,HPO, + 2 H,O/A Y 1L 76
7K o (B) fBHEL 9.078 g KH,POL A 1LZ&EE7K - HL (A) 85 ml+ (B) 15 ml » pHEf#ELE 7.5

(JFGEAfH » 1995) -
Fi45% (catechins) &&EMIE -

B EmtEz 2 B E R 1 M A EER s E o ERKa S I A 6 ml vanillin
A (4% WIV > 7Zssmethanol ) » Fj1 3 mIHFE R RS » FFE 15 778 - DUrBEs
H2 SO, HIELR? £ 500 nmZ W 5E(E » 5520 (+) catechin BUFREERRAY - EH AR S ER
EPMEE E 4y EE (JEERE - 1995 5 Sarkar and Howarth, 1976; Iwasa, 1977 ) o
niiEAl (caffeine) & &HIE -

5t
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HUR G MRE 2 E RS B = /Al i A 0.8 g 2 PVPP (polyvinylpolypyrrolidone )
ERRFGZ TS > SIREREFE 30 riEEE - DIyt ERPHIEDE R 276nm Ik
18> 552U caffeine BUMREAE dh 4 S RIIMLER & & Rz B B 3 PE(EEG (- frikBH - 1987 )-
A AL (total free amino acid ) & &MI7E *

MR NN PVPP o5 G - AFE 30 /r#iEE » BUER Iml AalEd » A 1 mi
ninhydrin g7 - ZEEE - B 100°C /S FnEs 20 735 - J24l#& 1A 5ml 5% 2-propanol
SRER » BRI ORI & 570nm 2 SRS - S50 theanine BUMSAEAE Hh4R -
MR R 2 B R IE H ot

ziE| S B (A citric buffer B 4.2g citric acidfjl 40 ml IN NaOH » DIZEE%/K E & 2 100
ml > H%EpHZ 5.0 - (B) 0.04 g SnCl,jj[ICitric buffer: 25ml (C) 1g ninhydrin fjimethyl
cellusolve % 25ml - (B) i (C) Eninhydrinz{#] ( Moore and Stein, 1948 ) -

AEHE (soluble sugar) & &MIE :

FEEY 0.1 giEshE RS 10ml 53 51 » A A 10 ml 80% ethanolizsiig » 4% 80°C  7KiASHIZEN
20 g AL HUEE - EEAEA =R« ZZHURENEERR - A 100°C /KA H ZFRethanol » 5
%95 mIZEHUK - FAIZAE/KEE % 50 ml - By 0.2 mifji 1.8 mIZEEEIK - e KA F 0 4 mi
anthrone}5% (0.2% » 0.2 g anthrone fjIH,SO4 & 100 ml) » &> 100°C KAz 7.5
Gy BURER /KB THAA] « DAOT e IR & 630nm 2 % {E - 55 DAglucose By A2
AL - BRI S B REZYE T 7L (Somogyi, 1945) -

HE&EF (chlorophyll) BEUEEERZEEZE (carotenoid ) & &MIE :

A —RE A PR — D =520 2F » (P IEL B Al LAE AKX 0.6 e T LR BT HEE[E]
F#& 5 R astiEmis 1.414cm? - g (DUfr) KEFFEER > ASVED > S 4
K o FAILA 80% ethanol 10 ml » {£ 80°C /KA HEAEH 20 73 » ZLHUR &% F 80% ethanol
FEEE 10 ml > DIgssHatE s - BEEHUREECEELEE T - fER R Fy 440 ~ 645 ~ 663 K
652 nmiF 2 YeE (OD) (P Kz £% > 1992 5 Arnon, 1949) -

SPAD {EHIE :
PRI n A AV BE AR ZORIET - % SR Minolta A F] 2 T IEEIEY) AT TS/ N
( Soil-Plant Analyses Development unit, SPAD ) fria2s » o] &0 & Pl in 2 BOHIE » d6E]
FPRESENEISE - HFEETTENZEEER 2R SRR RI R & o KA
HEREGRE - HIETRVEREER FE - —F HEA G CEN RS 2 R > 5
—EF R AW E RS 2 - BT IR RS S PR AR TE R 2ot & 2 2E 0 T
A S EET N ESBRENEHE - 52 "I AENEREER 2405 - 50
B ZAVHE S = (15 0 2003 ; Inada, 1963 & 1985 ; Kariya et al., 1982 )

HEFH 2 8 AA Cliglt) BEAMFRAEEEIRIRIE - —HHE =~ FEISURERE 2 FPLLE « el A
A R E TR g 2 RS - o3 RIEEELITE 650 K 940nm Rz R E > Hor 650nm FyEELk
F a BIEELGEE b 2 FRRUTIE Y — (55—&J)% 430nm ) » 940nm Al S&-F52 e B2 A T A #k
W (Minolta, 1989 ) - Fii# FHIS & MIESEZORE - (REF RHEER Ky MEERE 251
G 2 ZEAEE SRR B L HIEEEE (15 0 2003) -

BRI G ARAVBHRE FEHE

PR i s B —fSEOLER - EFIE—Z 6% LED SLRA—
0/45°F 3¢ 77 N ERARAE Z47 - E{H AT 400 %] 700 nm A EREIRATERE T I > MR
EEtE - WRABE BN AR R S AR AVIARE S -
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£ Nippon Denshoko SEFBE Y 0/45° 57 RADEE I 2441 » LT LCD 85
S SERERE T SRS b MR BB 2B R 0M5B0E Ty
I G % {1 LCD ik 45° FaBBiRHES | » i RErry Bl (T B B a2
A (o 7 R TR -

SUEFTTH 4 1 AA (B ) BERALEER - TR MR R LA TR » SRAEE T
SR TGN A » 1 T2 G R T o S BB AT (P - NF-333 it
SRR 2SS » 41 XYZ, LRarb*, LAusv* -

(10) F55 K oBIE -

1 Nippon Denshoko Kogyo NG300A (32l » 5 7 bE BT 4 BE BB da¥
S > HIEL 150 mL /Ko 3 g 256  FIAFE 5 SERIBHIZSS  FOBRS (195
5340 Dl TR  AENE SB35 X=94.2 -
V=924 Z=1108 > HIE{E L~ a~ b~ AE SRR « AT4E - HEEAMEEE - LS
AATTAE » a [IEFRIAL - ARG > b HIENRES - ANREE > AE A%
SBHIE(E L - a - b BIEIR CREK) W% RIS (5% > 1995) -

(=) s
LBR - (OERUTHEE T — —BRR (REEAREN RS » 1999) M » BUEFRIILRES -
BIREZE ~ AL ROETTEER W E 2 ERE T ©
2. Bfedmat - THEL 3 g ZEEEN IR » AIK 150 ml Huf b SR A0S EI N BN 35
FHEE 5 rsHRRER  SE AT = AL A B HIARIER 109 (25 10% ~ 7K 1 20% ~ 7555, 30% -
75 30% (&Ef 100% ) FFEr#r (TQS: total quality scores) ©

(P Gest o3
IR OS2 VAT TR » DSR2 SR H 2 R 1

(71) BRI
HO93 12 H 27 H (XFf) 294 F10H3LH -

RS

AEBZ MG 12 98 (TTES No.12) A5 B o (s B (LB A R PR I EF B P RE e A
SRR > R 934 12 F 27 HAFHIREHER > /35hiRe5 60 KX (942 H 23 H)~67 K (3 H 2
H)~74 KX (3H9H) 81K (3H16H) 88K (3523 H) il —L=HRFZH " - =5l
TTHIE - HINZ 60 KAFEFHBHIER HRRER - AENREECE - SUREMRE Z STRE(EAS]
sTEEER - 56 88 KRR (L > FECERS: - WOTEDE 100% > BIFORILR AR SFE B REEOR
AUERAEIE - NI AR ST EST 5 60~87 KRR A FIRHCR A SR S RS LA [F
PRIGHIEFEEIDRE R a2 BAHRET -

(=) FHFEE A FPRE S o i IR &

BURGIZER 67 ~ 74 ~ 81 J 88 RFEAFMIMF — - =M% SPAD F(H (B —) HERAFREL
EAR EASwIE R - 55 = MEEH R Y IR S - siPER A > 52 - =W
Y Rek i RE IR IRV RS IO IE = - HAA AR ies i D2 R (2 5%) BiE/ICE -

RUA B EREGR a 8 (B ) > RERESE BEE R = EH 67 R~ 7T4 R~ 81 K
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K 88 KME 2 B4k Z a 8 > AR TEREHEAR L - MENESE a SERE _WES - 3t
PR AR E > 552 - ZIEENVEEAR R a S RERIRIFEA T S o IR E R b R
% o

AR EEGZE b 28 (B= A -B) #AEE _WERFE=FEE 67 X 74 X - 81
Kk 88 KHEZHELE b &8 HEREHAA FEZMEENELSE b SERFE _MES - HbE
FERARYARTE » B2~ =WEEAVEELR R b S EMERIRIS IR Nt - it bR by iz
5% HE/KAE | ([HEFEERARIARIRE SRHEE/KE > BYERISRAIRS -

FEF AR ARG EEE (BT A-B)» AESE WEERE =58 67 K74 X~ 81
K 88 KHIE > BEFREE > HAERTEHEAR F = MEEm B R WSS MBS - iy
RIEYARIE] » 55—~ = IEENVEESE R & BRI MO i e - B SRR F iR 283
FIZFEE A B PR IHARI AR SWEE/KAE - EYERISTRIAIRAS -

A RIHEFERHESESE (B A B AEEWERFE=FEEL 67T K74 X 81
K 88 KHIE 2 HtHRE R SR » HAERTEHEAR LFE —MENEHREE RS ERE My -
SLERTEI RV A [E - B8 = MERVAZEE £ 2 B BRI R r s g s - A SRR 2=
FEE -

IR E IR EAEAE (Lrarb*) (E ([B/S)  JHEE WEES 67 - 74 ~ 81 J 88 KHIEZ
wEEUEASE (LY ar b*) B HE > L*E4T R E 34.1241.49 ~ 33.08+1.21 ~ 35.13+1.12 K 33.61+0.71 «
S S EEHIE B R E LME SR 33.8241.37 ~ 32.00+1.38 ~ 34.89+1.61 K% 34.09+1.55 - a* {H4}
Fi5-16.5521.91 ~ -15.6520.55 ~ -14.78+1.05 F-15.52+0.48 o 55 =B E > BB AE a* BRI
-15.7241.62 ~ -14.57+0.79 ~ -15.3940.54 7-14.17+0.70 - b*{E 43 7] 32.8614.90 ~ 27.76+2.32 ~ 25.72+3.07 ~
22.6411.26 o 55 = HEEHIE Y RO FE b* (H455] 5 30.7814.40 ~ 26.07+1.71 ~ 25.8610.78 K 9.75%
1.40 - HEERTTHEHEAR FEE = MEEA AR s IE(K o sEERRI R RIE > 52 - =HEE a*
(B EEH R R I iE S - HiE iR b iE BT - 552 - =HZEW b* HEgERE
HEFE AR O REA, -

FE A EIMSREEEEEE HY (ab) E (Et) > JHES S 67 74~ 81 K 88 KME 2
EERAFEE H* (ab) (> H* (ab) {E4r Rl A 116.7311.49 ~ 119.41+1.21 - 119.88+1.12 K 124.49+0.71 -
B ST BB A G (E 4 B B 117.0541.37 ~ 119.2141.38 ~ 120.75+1.61 &7 127.06+1.55 -

I E IR EEEAZE dEX (ab) (E ([E/\) @ SHEHARE MBS 67 - 74 - 81 K 88 K|
ErEEfEmE dE* (ab) {H > dE* (ab) {E47 Ik 70.2311.49 ~ 68.83+1.21 ~ 66.03+1.12 J% 66.53+0.71 ©
S ESHE  BEfnB 7S dEX (ab) {H4YEIE 69.40+1.37 ~ 68.95+1.38 ~ 66.43+1.61 K 65.07+1.55 -

FE A EIMSEEERE CF (ab) H (EJL)  sREFE _HEENE 2 a2 pEE  HHITE
67~ 748188 K > C* (ab) {H4TEIE 36.8011.49 ~ 31.87+1.21 ~ 29.67+1.12 ~ 27.4520.71 - &5 = ffjit
SHIE > B 3% C* (ab) (B4 HIE 34.57+1.37 ~ 29.86+1.38 ~ 30.09+1.61 ~ 24.75+1.55 -

(=) FFAE B A FEEmE S S SR R MR 2
AT 67 KRB FEERY > HACEHREAE 900ecm’ A7 69 (H455F - BREe S RE
vEA0 > BIBREE HHARVAET: - AT PR SFEORR (R—) -
KA SN ET FEALETIRB5 67 K% B 64.6714.04 g/100 shoots» 25 74 K% 76.70
12.08 g/100 shoots » & 81 K% & 81.6016.65 g /100 shoots » 55 88 KHFE =) & 106.00£3.46 g/100 shoots -
BRSNS - HAAREIIRES 67 RLRRHEE 5 REWIRGIN > B/ H BAAVIE R - ZFEETFEE M (£

3
&
.
oy
s
&

SIRORCRIEF YRR - FEAFEIRILEE 67 K - PRIMCHEE Ry 38.8015.36
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glplant ~ 5 74 K By 152.00421.32 g/plant ~ £ 81 K% By 228.30£30.18 g/plant ~ £ 88 FKH% By 195.00+
25.53 g/plant - BHS S > HAFEINIREE 67 RPARHEA EREOV I > S H TR - 255 E=
ERE M0 - 25 81 RIS ERET SR - FHAIPED HIAIER - EEZEHEM T E () -

R EBHMTEST R AT IR 67 RIFEREIG > £ 12.2010.39 cm~ 55 74 Ki &y 15.70
+0.48 cm ~ %5 81 K% By 16.40£1.55 cm > [fiiss 88 KHGHEE Ay 14.0040.33 cm « BLfEfi s - H A THIF:;
&5 67 RLMRREAE B REEIE N - BRI HIHEVIE S - ZFEERIFREE 2N - 225 81 RiZF (S8 - 7
RIBEERSE H HARVIE ., > SFEESF RN g () -

A EIMEE O S EER > IEATREIRRE 67 RIF > £ — 0 =85 K fy 7.8010.11 cm -
55 74 Rk 8.8010.11 cm ~ 45 81 Kl & 8.90+0.13 cm  ~ TisE 88 KHFHE = A 10.1010.19 cm - HLAE
= HAFERRE 67 RRMRREA & KBV £ H R » — O =B RE 2N (R ) -

I F IR S EAREIRIREE 67 REF 5 TEIEEE £ 0.2140.10mm~ 55 74 Kl £y 0.21
+0.001mm ~ £ 81 KBS Ay 0.2140.01mm ~ 45 88 KHFHE = Ay 0.2740.08mm ; fELEHIFG 145 67 K0 »
B wEREE 4 0.2310.01 mm ~ &5 74 KHE B 0.25+0.01mm ~ 55 81 KHE 5 0.2520.01mm ~ i 88 FKHf
FEi5 5 0.2910.002mm « A 5 = EERYEE R B IR - BRSNS 0 B ATENIRE 67 X
DI BB B R EIRE N » BR4E H BRAVIE % - BEERE > 30 - HET =28 (67~81 X ) MIEE LR FEE -
i 88 KA IFEEE BRI B4R EFE AR (R ) -

A BRI — s SRR IR ERR S 67 RIS PR EE —TEEE Mg s 4.81
+0.36cm? ~ 55 74 K B 8.4910.49cm? ~ 25 81 Kl By 8.9311.27cm? ~ 5 88 KHEHE S B 16.9140.34cm? ;
EREHIRGAE 67 K% » S5 =8 EfS 5 8.6410.50cm? ~ 55 74 K% 5 12.310.28cm? ~ &5 81 K%
14.50+1.71cm?® ~ [fii45 88 KHFHE S B 15.38+0.88cm” - BB S » H A FHIRILES 67 KURIBA B X
I - B H IRV, » BEmEERE N (R -

(=) FREFAEEHIFEAF S H SO R 2

A E AT AIAEAFHIRALES 67 ~ 74 ~ 81 ~ 88 K - BRI — O =5 EF o7 il BUE A S5 WY
&Rk~ FRTRHVEMEDE e R SBIHVAL - TR A BMRE bt > 7AHEIEIR 10% ~ ¢0% 10% -
K 20% ~ 75 55 30% 2240k 30%( &t 100 47 ) ERE RT3 8- HEERESK 2 TQS 7371 Ky 68.25 »
68.75 ~ 64.65 ~ 59.75 - FIfEHAS > TQS 477l £ 66.25 ~ 69.5 ~ 67.5 ~ 59.5 - 4L K2 TQS 477! £ 69.82 ~ 69 ~
61583 - BEGIM = - HAFHIRIRE 67 KPR - BEEFREHIEI - PR H IRV - BORME
Z TQS [EZ[#(& » 255 88 REF#IE A FRERF oy B ER R IERm (R=-1U) -

BUFRY BRSPS THE KB » L* {HERA(E 85.35~91.96 ~ HIfE{E 86.09~89.19
4I55AF 79.86~83.36 - a* {HLEAN(F-0.64 ~-1.25 ~ EFHEAAE-1.17 ~ -1.32 ~ 4[Z51F 0.05~1.61 - b* {H&EAR
£ 3.68~6.6 - EFEAE 5.12~8.12 ~ 4L 7F 20.98~26.38 - H {H4LAAE 95.96~102.08 ~ G fH A AE
98.97~102.0 ~ £I75FE 86.39~91.11  FEE e H BN - SREFHY CISRELREGR ZUN I 2390 > FE8R
FogKEHHY a* {E BRI -

A A B RN [FPR A 0 SR b By 2 8 (R T ) R AE B IEEL FEIRIR S 6774
81 - 88 KIf - PR — O =HEF R RIS B ~ AR AU EEEZ 1R - Bl an B Ry (F(BER
T IRERET RIS Y ~ ZoTl ~ AR IR - SO AR - TUAHE - HRE R E o tbay AR
B E 24.26~33.81% ~ %L &9 1F 4.23~14.03% - HE ZELF 1.84~9.75% ~ i HER & 1F
2.219~3.728% ~ SRUFFRIERL A IR EIAE 0.723~2.162% ~ HVAIELILE 2.138~6.661% - H2HGIM & H X FBIRIR
5 67 REMRHEAE R REEREIN © /4 HIHAVIE R - HOREESFENEY S ERaTERIN - HAEER
TYBEZ T
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22 A
= i

AWFEITHIATE Gk R T R 2 T A [EI BRI 2 SR S MOAIRE - S8R RIS 2F 5 LIS R 3k ek i
= (B~ =00 N) - HEEAREET SPAD Si{E (FESZETHE) 8K (E—) » b ERIEH AV
PR R (EN) - BAE B0 > PRMITER - EpEVEREF > SFRECRE RGO - L5
&kZR5T SPAD SE{EE S ([E—) - b*{E A1k H R VUi iz i ([875) - SPAD S {E S b* ~ AE*(ab)
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[ETHAR » AT ARRAFIAT B SIS BEE AR BR A il Rk B (55 2002) - FREAGAER n S5 R AR
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Establishment of Numerical Measurement Method for
Plucking Shoot Color in the Tea Plant, 11: The Varied
Hues of Tea Buds during the Tea Shoots Development

Horng-Jey Fan®  Hun-Yuan Chen'  Ming-Shaiun Guu?

Summary

From winter pruning after 67 days, TQS of made tea decreased with the increase of development period
and extension of plucking period. After 88 days, good quality tea cannot be made. The yield mode of SPAD
was y=-36.62 x’+237.68 x —165.67 (R’=0.988**), y = yield, x = SPAD. The highest plucking yield was
when the SPAD of bud hues was 49. The yield mode of hue was y=-5.43 x*+1337.1 x —82325 (R?*=0.993**),
y = vyield, x = H* value. The highest plucking yield was when the Hue of bud hues was 124. The
development mode of tea shoots was a quadratic equation. It displayed the phenomenon of life. The
chemical compositions of made tea were affected by different plucking days. The varied hues and the
different plucking period of tea buds were expressed in the chemical compositions of tea during the
development period of tea shoots. The values were differentiated by color difference measurement. The
qualities were differentiated by the kind of made tea.

Key words: Tea bud, Pluck, Hue, Color difference meter

1. Assistant Agronomist, Associate Agronomist, Taitung Branch, Tea Research and Extension Station,
Taitung, Taiwan, R.O.C.

2. Professor, Department of Plant Industry, National Pingtung University of Science & Technology,
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Fig. 9. Hue of pigment from a issue of color and luster of bud at different plucking date

(1: the plucking date on 3/2; 2: the plucking date on 3/9; 3: the plucking date on 3/16; 4: the plucking date on 3/23;
Y: yellow at 90°; YR: yellow red; R: red at 0°; RP: red purple; P: purple; PB: purple blue; B: blue at 270°;
BG: blue green; G: green at 180°; GY: green yellow).
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Table 1. Effect of different plucking days of tea buds

Leaf Plucking

nosition day L* a* b* AE*(ab)  H*(ab) C*(ab) SPAD
67 34.12a -16.55a 32.87a 70.23a 116.73c 36.80a 36.82d

ond leaf 74 33.08a -15.65a 27.76b 68.83b 119.41b 31.87b 43.2¢c
81 35.15a -14.78a  25.72bc  66.03bc  119.88b 29.67b 48.65b
88 33.60a -15.32a 22.64c 65.53c 124.44a 27.45¢c 56.2a
67 33.82a -15.72a 30.79a 69.40a 117.25¢ 34.57a 42.4d

3 leaf 74 32.00a -14.57a 26.07b 68.95h 119.21b 29.86h 48.75¢
81 34.39a -15.39a 25.86b 66.43bc  120.75b  30.09b  50.705b
88 34.09a -14.92a 19.75¢ 65.07¢c 127.06a 24.75¢c 58.825a

The mean values in each column followed by the same letter are not significantly different as 5% level with Duncan’s
multiple range test.
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Table 2. The agronomic characters of tea buds on the different plucking days

Plucking day Correlation
Characters 67 24 81 88 Regression equation cosjf.
Bud density 69a 52bc 61.3ab 47.7¢c Y=-7.5x+74.5 0.6469
(buds/900cm?)
Weight of 100 64.7c 76.7b 81.6b 106a Y=3.1x?-2.62x+65.5 0.9608**
young shoots 5
(9/100 shoots)
Yield 38.8d 152¢ 228.3a 195ab Y=-36.57x*+ 0.9874**
(g/plant) 237.54x-165.7
Sum of leaf 4.07b 4.43a 4.70a 4.67a Y=-0.097x%+ 0.9913**
(leaves) 0.695x+3.463
Length of the 12.2c 15.7a 16.4a 14.0b Y=-1.46x"+ 1**
shoot (cm) 7.95x+5.713
Length of 7.8c 8.8b 8.9b 10.1a Y=0.05x°+ 0.9248**
1-bud-3-leaf (cm) 0.45x+7.4
Diameter of 1-2 1.55b 1.49b 1.50b 1.79a Y=0.0875x%- 0.9629**
internode (mm) 0.3645x+1.837
Diameter of 2-3 1.83a 1.78a 1.81a 1.85a Y=0.0225x?- 0.9084**
internode (mm) 0.1035x+1.908
Length of 1-2 1.19a 1.23a 1.04a 1.05a Y=-0.0075x*- 0.6707
internode (cm) 0.0235x+1.243
Length of 2-3 1.91b 2.41a 2.22a 1.58c Y=-0.285x*+ 0.9928**
internode (cm) 1.307x+0.9
Length of 2" leaf 4.64c 5.27b 5.48b 7.22a Y=0.2775x*- 0.948**
(cm) 0.5925x+5.053
Width of 2" leaf 2.1c 2.26b 2.29b 3.32a Y=0.2175x*- 0.9316
(cm) 0.7185x+2.678
Thickness of 2™ 0.21b 0.21b 0.21b 0.27a Y=0.016x- 0.9653**
leaf (mm) 0.061x+0.259
Length of 3" leaf 4.98¢c 6.0b 6.65a 6.65a Y=-2.55x*+ 0.9797**
(cm) 1.841x+3.38
Width of 3" leaf 2.45¢ 2.9b 3.07b 3.33a Y=0.0275x*+ 0.9719**
(cm) 0.1735+2.22
Thickness of 3" 0.23b 0.25b 0.25b 0.29a Y=0.0102x2+ 0.9415**
leaf (mm) 0.0329+0.2642
Area of 2" |eaf 4.81c 8.49b 8.93b 16.91a Y=1.0975x*- 0.9258**
(cm?) 1.8405x+6.178
Area of 3" leaf 8.64c 12.3b 14.5a 15.38a  Y=-0.6975x%+ 0.9999**
(cm?) 5.728x+3.618

The mean values in each row followed by the same letter are not significantly different at 5% level with Duncan’s

multiple range test.
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Table 3. Effect of different plucking day on the tea quality

Plucking
Kind day Appearance Color Infusion Aroma Taste TQS
Green tea 67 7.75a 7a 14.5a 19.5ab 19.5b 68.25a
74 6.75ab 7a 13a 20.25a 21.75a 68.75a
81 6.5ab 6.25ab 14.5a 19.5ab 18b 64.65ab
88 5.75b 5.5b 12.5a 18b 18b 59.75b
Paochung 67 7.75a 6.5b 13ab 19.33b 19.4c 66.25b
tea 74 7.25a 7.25a 11.5¢ 21a 22.5a 69.5a
81 6.75ab 6.75ab 13.5a 19.5b 21b 67.5ab
88 5.75b 5.75¢ 12bc 18c 18d 59.5¢c
Black tea 67 8.5a 8a 13b 20.82a 19.5a 69.82a
74 7.5b 8.5a 14a 19.5b 19.5a 69a
81 6.75bc 6.25b 12c 18c 18b 61b
88 6.25¢c 6.25b 11d 18.38c 16.5¢c 58.3c

The mean values in each column followed by the same letter are not significantly different at 5% level with Duncan’s
multiple range test.
TQS: Total qulity scores.
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Table 4. The color difference of the tea liquor at the different plucking days

Plucking
Kind day L* a* b* AE H C
Green tea 67 85.81b -0.64a 4.57bc 4.19b 97.91a 4.56bc
74 87.87ab -0.75a 3.68c 2.77b 101.55a 3.75¢c
81 91.96a -1.32b 6.18ab 6.4a 102.08a 6.35ab
88 85.35b -1.25b 6.6a 6.22a 95.96a 6.71a
Paochung 67 89.19a -1.17a 5.12b 4.16¢ 102.0a 5.22a
tea 74 86.09b -1.32a 7.73a 6.96ab 99.68b 7.84a
81 86.17b -1.2a 6.24ab 5.55bc 101.16ab 6.36a
88 86.89b -1.28a 8.12a 7.35a 98.97h 7.73a
Black tea 67 80.53b 0.55ab 26.38a 26.29a 89.32ab 26.39a
74 79.86b 1.61a 25.88a 26.07a 86.39h 26.13a
81 82.11ab 0.05b 20.98a 20.66a 89..08a 20.66a
88 83.36a 0.49b 23.72a 23.02a 91.11a 23.73a

The mean values in each column followed by the same letter are not significantly different at 5% level with Duncan’s
multiple range test.



SRR R R BE L T T SR AR IR B 119
RI -~ NEBREH A LER Ry 2528

Table 5. Chemical compositions of made tea on the different plucking days

Plucking Soluble Soluble
Kind day solid Polyphenol Catechins  Caffeine T-AA sugar
% FW

Fresh leaves 67 29.26a 9.468a 5.432a 3.519a 1.185b 2.962¢c
74 24.26b 5.462h 2.454h 2.929h 1.687a 4.334b

81 25.03ab 5.029h 2.687h 2.475¢c 1.618a 6.126a

88 26.22ab 5.195b 3.177h 2.219d 1.253b 6.661a

% DW

Green tea 67 33.4a 12.379a 9.069bc 3.085a 1.096ab 2.629c
74 32.47a 11.527b 8.793c 2.953a 1.301a 3.973b

81 31.6la 10.202c 9.754a 2.445b 1.017b 5.389a

88 30.47a 10.024c 9.379ab 2.276b 0.723c 4.378b

Paochung 67 33.81a 14.036a 9.468a 3.728a 1.410a 2.138b
tea 74 32.32a 11.066b 8.177a 3.048b 1.123b 3.135ab
81 30.67ab 9.858hc 8.114a 2.707c 0.836¢ 3.785a

88 28.63b 9.023c 8.294a 2.404d 0.791c 4.089%

Black tea 67 26.32a 7.101a 3.342a 3.529a 2.162a 2.557b
74 25.7a 5.053b 2.211ab 2.859h 1.468b 4.436a

81 26.29a 4.261b 1.848b 2.687h 1.147c 4.840a

88 24.42a 4.237b 2.202ab 2.549b 0.922d 4.146a

The mean values in each column followed by the same letter are not significantly different at 5% level with Duncan’s
multiple range test.
T-AA: Total free amino acid.
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