M4BT FFTRELSRFEERRE
L

Department of Horticulture and Landscape Architecture

College of Bioresources and Agriculture
National Taiwan University

Master Thesis

VFEDEF LRI HEFETLEE
The Effect of Fresh Leaves Moisture Content before

Panning on Quality of Green Tea

ER- R

Ruei-Jyuan Wang
TR S SRl R T

Advisor: lou-Zen Chen, Prof.

P ERE 111 # 87

Aug, 2022

doi:10.6342/NTU202204102



FREE O FEFNLIAE > T REIS G S E AT B R iR
EEF R E 2 BAR > R AR E BB~ PUE o B P F ol s F b
MEEEENMEAL ALY 0 VBT R RS ET  FREF YRR
KFferchp s L P FFE S FEFE T AR F R F - SRR
MIlE R 35 - ZFFR 58K B ehidatinm iRl B

BB AAPEaEd > 3L Ad ) B > FIARARIREE B

BRERMEIFZAF B RAFFASRA > BHHC AR fihgﬁ ¥ — EapFiE o
FEHRAPATE I EF oA dn - LM R E DT IRER 2 T A
AE L PR R BBAE ~ 1R S E A AN s ek bk )

g AT FRBET S B RAKE 85 Mot

LEH L F R FAP RPN g s R

doi:10.6342/NTU202204102



&

# (Camellia sinensis) ¥ = @iz @l =+ S a7 - B¢ B xen@lie & 7 F HIF 1
EdF BRI EZ BLEHBIUS > R FREEEANTORRES
(#x) BEFFRFHEIPEARR > ALEYF - AFTHEAVF O EZFER

7

3]\—11? ,4‘

w

e 'EQﬂU%T#?a$$’@T%1%ﬁ;$%%
BoFARFUF T2 Gk oo B HALL 4R 2019 EAE R 2020 &% E
iﬁiﬁusﬂﬁé’ﬁgwmmﬁﬂﬁammgﬁé,iﬁC%@ﬁW?
FordRRald S e @FR AR - RMFRIRAR 2T BREE
F BB AR AR T B

FUBACLFF N okF T0%-TINFEEYF 0 F G HFEEE A4
B F M Az okEF g3 68%-70%pF ) 1?: DRI R - IEMCTES o B AR
I

EF R N RIEF LG EEF AR o

Fed BRI RFN TINEYF  FERY A ABEL BT EEES
Bt e B F o 30l B FApv o FRAF B BRBFanis 42 2
AoRBEIIEL > AFE AR P FL AR SRR M o F oo
T FRA FHE RS AR s AEERARE et T 2 R 0 AL R
FENABESY o M & - T2 AR AT R sgR
FokdeTr o JAEH L S g FERIT R T s
FEGF 2o 5 0 U E 2 AHC 0 FER T L0 52 ugd o

AokFantEREE T FLE RN AR ESS > A kFEE R 0 X AR
@P%Fﬁorﬁ%—g*uf%piﬂfﬂ EAEBRE ST F%Z‘:’“&;g KB F S

TEL ) 100%

doi:10.6342/NTU202204102



Abstract

Tea (Camellia sinensis) can be made into a lot of teas according to the process. The
green tea process goes through three main steps panning, rolling, and drying after the tea
was made. However, in the actual practice before panning the tea, withering moderately
(spreading) was required to reduce the moisture content of the tea leaves to an appropriate
level. This study investigated the effect of water content on the quality of green tea during
the withering process before panning the green tea. The moisture content of tea leaves
before panning was reduced by about 1% as a test variation, and the optimal moisture
content of tea leaves before panning green tea was discussed. The materials were hand-
plucked ‘Chin-Shin-Oolong’ tea leaves from Pinglin in the autumm of 2019 and spring
of 2020, and hand-plucked ‘Chin-Shin-Ganzai’ tea leaves from Sanxia in the autumn of
2020 and spring of 2021. After the green tea was graded according to the test, the analysis
of total polyphenols, total free amino acids, caffeine, catechin isomers, volatile
compounds, and sensory evaluation was conducted.

The tea leaves of ‘Chin-Shin-Oolong’ were panning when the moisture content was
70%-71%, which had a vegetable or bean aroma; and when the water content was about
68%-70%, the green tea had a floral aroma with varied richness. Although the content of
total polyphenols was significantly different between treatments, the content did not
decrease significantly; content of total free amino acids and caffeine had no significant
difference between treatments.

When the moisture content of ‘Chin-Shin-Ganzai’ was reached to about 71%, the
grass smell was imperceptible, and the aroma of green tea, seaweed and bean started to
appear. Compared with ‘Chin-Shin-Oolong’, tea soup of ‘Chin-Shin-Ganzai’ had a
seaweed and bean aroma, which is the feature of traditional green tea, and floral aroma

was less noticeable The difference may be related to characteristics of the variety itself
1
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or tenderness of picking. The spring and autumn green teas produced by ‘Chin-Shin-
Ganzai’ had significant differences in the content of total polyphenols, total free amino
acids, and caffeine between treatments. In two seasons, the overall trend of total
polyphenol content showed a dynamic change; the content of total free amino acids in
autumn showed a gradual upward trend with the decrease of withering moisture content,
and in spring it showed a dynamic change; the caffeine content of green tea in autumn
varies irregularly between treatments, and in spring, it decreased initially and then
increased.

Calculation of the water loss rate as the index of withering is an intuitive and simple
approach, but the optimal water loss varied in different seasons. However, adopting the
moisture content as an index, the degree of withering is not affected by the initial moisture
content of tea leaves, so it is more suitable.

The recommended index of withering, the moisture content formula, was showed

(fresh weight before panning — dry weight)

below: X 100% The dry weight percentage of tea

fresh weight before panning

leaves must acquire first after tea leaves are picked, then it can provide a better index to
determine the timing to the next panning process.

First, obtain the dry weight percentage of tea leaves, and then enter the moisture

content formula to calculate the moisture content of tea leaves when withered.

Key words: withering, spreading, moisture content
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¥k 1 375G 2 FFH MY @A (3,1950) 0 @ ¢ 3 THE B HE
10
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osdooc e PR B B F A S 0F (3,2013) 0 B iETamN 0T S0 H B

-

B PRHFR A > PR ik BRI ERE 4

FIRG S BARFER S FIWEP R F e BEARE (Y BRI EA,

ETTN

1998) ‘F’«féfﬁ & M/’ Il; B ;” Il; ’ liIJ'lir'g NI I lﬁl—?—ﬂ:“ °

\\\

'é,’
—%Jy;tﬁé#%#%— NN ﬁz‘c"’}% AN ﬁ N — S T ﬁz“—qui‘;{% (_1,2013) ’ “i

UF S HA (T R R TR AN S o 1Y Bl R4

2
)

B RS LSRR R A (6, 1960) 5 RS B DEF R~ ks

T r IS SR EET R R R Ak (2, 1958) 0 B s HiEE B

A~

MR GCE 0 B b L R B

| \

e EEA ST K ER kA LR WA S FE IR

PEFEST (3,1954; 4, 1960) -

Co a4 d %%

g WA T An S A PR A eis W enp g B ML A d R
B RCBE S BABER A F R B F R R (Y BB PR FF AT, 1998) -
oA~ &7 38d ) AT LG B A hEIR g .

254
FWMEHEH - o- ERBOFF @ F aF P A A & F 9 CHE 0 RED

¢ (%,1954) - %?Amﬁm%%““f HARZ RO LML F - F A

iR iEF 80°C 24 »# » FF B00g @& * Hyylrfuyyint it > 556 MRS
WFE G FZBHAL IR RHEBED 40-50°C - SR FHERIR 9
11
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25 AR FZH Rl MEET 25-39°C @ r R Y LR34

TEPF o H-IE R R S AL 12 A 4T % F 5k (6, 1960) -

2.4 B2 ¥ % F
%_f? BIGFIBEALBA ,l;‘?:t‘{»j[l ¥R

\»t
H

e
|

LR

RHER YL A FFRBELA

(1)1 5oy F %K

U ETRA - - FR oo F o RERF MRS L F
YN AABMESENSEERE A AH FHAR A A SRR g
SRR F o M BIFREY Rk PR EF S L R o FAESEL
AR wdBPRFL 14 TRA GO E AT Frk o A

BEAFTY Wenfple LAEFEORE « 3051 292 Ly R

33

%’w@zﬁﬁ%»ﬁiﬁfﬂﬁ %%fv“%ﬁ%%/,aﬂ

R AR

oo RRTRG 2 ML 5 B AR R ke

7y

BB L SEMET - - F1 - EFF LLERLH A5

VFEFSKE - EABTASFAFFRARB0E LY o RIS AL

<

FORmAfat  SRETES FEAE  # 7 fERRAF T 7 2 WUF Y
— ?%? %l’fﬁ #Wa Ao drerf] A2 fﬁ‘u‘\-,ﬁ%‘% v HMRE {%_L@?;c%

b
o

130

3.0 A2 I BF
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PAEFEFL-BRPFTEHNF B FRNIBFERIEF L 0 8
FEF 0 30t BERASL2 - § (% F)F F (Xuand Chen, 2002) » 1%
REEZ - 2 EIERRZFF  BREEFREIFLE 2R FARY
AEF BRI E (S ER vk EF) ke FIk o ¢ W R
=

oA AR EEFLEEERL - Ef R it ic - TEA S EY > i

IFFABERNF OBERLHFLREE c BFFRFHEFER Y A
PAERLE AREFSSTLHUAR P HUBOmE > LRFREL

L LTSRS 2 EE S X

Lies) %%
EAAUGLAFTHNS - BELHF > ATEOFF 4407 R FT B & T5%-

83% (Tomlins and Mashingaidze, 1997) = & %) F chE&E ety F o ~ 11 2 2 K a4y
o EFRELABE IR R e B REAREEN ¢ PASFTIRETF
Bid > #RFEEIWUR R NMEPMRFFIEIH o0 (BRFE) Y £
TENKEL c AE AP T RFEBL L ERERI I 0 TR R
B A ARSI T RENFHFFLRN S G R ERRDA S

¢z L (Tomlins and Mashingaidze, 1997) -

EAARRS FIEHEA B - S AN GHEWEERDZ R @ /j;:?}.“ ok yT
1 66%-70% > j¥m A A #Eexdops 5ok vk (Yinetal, 2016) 5 ¢ & G & pF R e

IR CRFF kT T D 20%-30%E ick A ¥ 0 @ FELRFATY Ao
13
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(Zhang et al., 2016) - + A&FE ¥ A~ 2 P X FEZ P X AS BIFEK > HY g ZE
HEUEF A RO AR RPN E B LRSS 1224 | prenE

FF g okFTHI 56%-62% > "gis & TR () 2 #pE (Tomlins and

N

Mashingaidze, 1997) - F]¢* » 24 2R %3 B FEa B > L FE S 4

Bork 2 7 gk e (T A o

FRFEY EERRDERPRVEF oL R 0 A - BRI AFRIER o B
BENZHBLZPEREIFETPNEES BIFE - pRZAFILA* B X2 Faty
Foomd FF -k BAIFFESBE 3P E AR B2 F1 35 =
SR FIMHES TERE RS, o TEPIAERE RFFF RS
EASWE S B2 AL PRI G  Fritene N RN XA FF sl

i

5 J& (Willson and Clifford, 1992) - & — S e g @ QxR i%R - £ &2 5 ~
PR EEE 0 i R AT g p T L SCkds o TR B R F ol

”

BEAER > B & K Eod § 8wk (PA0F , 2006; 47, 2001) -

4.3 % bk

\ﬁ

TRWE 2 £ R
LERDERFREF Tk FILT0%-80%T * 1 60%-65% (iw,1995; Deb and

Jolvis Pou, 2016) « -k 4 e i€ dne WAL S e R FHEAF 5 AT (p

HUpy i&m BaE 5 ARt 2450 > m 22 543k 8 (Dasetal, 2021) - %
~fs#gAk 5 ~fe 5 it fi= (Polyphenol oxidase, PPO) {rif ¥ i i (Peroxidase, POD) %

Lo RARDS AR WRERARLEFF MERE B IR R LS MERY
A5 X% % (Theaflavin) ~ % *= % (Thearubigins) % % f& % fis ¥ it 2 R &4 > 7
FEpE > hF CERY PR T F B R T

i
BHv RS R a3 4 & (Das et al., 2021) - Nkezimana % (2021) %A;}F] s g
14
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BN S AT A
G0 S AR R PEEA  F M 0F A KR 2 R .

%
»

CF IR FEAAMTE LA FEAS AN

FRAPTRAREGFE > VXA e F A2 1 ¥ £ L& (Dev and Bajaj,

1980) -

(Z)~ B FFFEABAR g
SERefRRgART ¢ THRFE -VF FREGCE O REF AL EBR (¢

FRRERS S RALABER) > LY F PG ALE - RER i A2

Ar
w7
=
Pt 4
s
o

CERFREITLER TR FREEFLEAYF c X HFILLP DGR
CEF kR MR WB AR AR S AR VSR R 5 AWF M pE
PR EERL 27 E Y (Sanderson, 1964) > AN S - @ g AL F

7k Jis (Baruah etal., 2012; Frad etal., 2015) » j&@ )= ® Eejirk ~ A 5§ Hfpd &

AP RE I

1.2 %:iE427 2 HIm s g

ZFHAERZEBR > AR FESRARTA 0 A RERY A2
B P % EFH@ad g P 3 AEFwed it ,;kxfﬁ- (Deb and Jolvis Pou,
2016) - A 7 AEom 0 IR ME B EARY o EE S KF § T % D] 60%-70% (Jabeen
et al., 2015; Omiadze et al., 2014; Yamanishi et al., 1966) -

gk A ek o BREVES AIEER S FROTHE I F A

W%@%ﬁ@ﬁﬂ"%ﬁH*%§ EIERNY & ¥ F%ﬂéffkﬁﬁ/’&
Mi‘@ﬁiﬂ » A -’“*&"}5 Vabta fﬂﬁfﬁl%@lj—b"
2.F B4R 2 4 gL

15
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FEMG ZIF5fF 20 AHR P R F AR ARRIFLL
LfpE R HEM o RS A R AT o 5 A it s (Polyphenol
oxidase, PPO) -~ i& ¥ it fi=(Peroxidase, POD) ~ i ¥ i* & fi=(Catalase, CAT) ~ % Filk
w fe ¥ 1t f= (Ascorbic acid oxidase, AAO) % > " I A EY i & gs (Zhen, 2002) -

P AR PR RERREFY QR ANy MR LW FEOMER
(3%, 2002) -
Faps g it & 2t E %48 ohiE & 489 (Thylakiod membrane) (Mayer and
%

Harel, 1979) fv# v 2t.% ¢ ¢ % 48 (Plastids) =n# ;¢ ¢ (Nicolasetal., 1994) - % ~fs

&

FiLpEg v S At S A2 % (Browning) £ LU % o 2 AR e

g Y 0 A S A EE (R FHP) ol Al £ (iR ) BT
P E M 0 P ¥ 7 € 8 4 4% (Vaughn and Duke, 1984; Vaughn et al,. 1988) - {&
PohfR X AP EEG AR R RER RS A RS S Apgt
&30 > @ 2% A 2 45% (Vaughn and Duke, 1984) -

LR X REARY o § AP § I EFaniE L € 3 4 (Bokuchava et al,. 1950;
Takeo and Baker, 1973) ; 2% 3 3 # R > X A ugfeyg ® > § A3 iLprnh
712 7T *% (Ullah and Roy, 1982; Xiao, 1986; Wu, 1990) - Liu % (1989) # 3 45 I} » =
RenERiEAE? 0 AR i it 16 B PREE L 0 2 B E B AT B

TS AR (R A R R M o

BE AR 2 I F PR

FEDFH BFETRRER LRGF-@p CFPIEY  TREF R
feenit &4 & 2 0] it & 4+ (Deb and Jolvis Pou, 2016) ° i&ff it & 4 1F % chif
AP o ARSI FREEF BRI AFEY A4 ©F (Sakataetal., 2004) o E & i A2

H@@irg sFasxr A2 2% (Yeetal, 2008) > # ¢ BBZ 5% & & HFF
16
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“ PR~ 8 B (Baruah et al., 2012; Jabeen et al., 2015) £7 4p %+:;% & (Obanda et al.,
2004)

Z GV E TR 5 30 B F N hewerF] (Sanderson, 1964) ~ A fs Tt fs
/&1 (Ullah and Roy, 1982) ~ %k fz @t #E (Owuor and Orchard, 1989; Tomlins and
Mashingaidze, 1997) z £ 7 T B £ & 58 c "o Afe ~ T F ZF Lot FE 2 %

a—

FREBGz A 830 B EABEE T ETKER R F R B RS S

7

sk Rt RS N A ] c‘vcvébff]‘]gﬁ‘fr.,ﬁ wrR 227 4p i (Yeetal., 2018) -

()35 7o sk

Mémf“%ﬁﬁ% A RS LIRS WL AN R E
1.2% ehi-v Fa k- K,ért B FEE &R X R Bg § a4 (Bhatia, 1962,
Motoda, 1979; Perera and Wickremasingh, 1972; Sanyal, 2011) - #53g =l fk 2 £ &%
Eefa- R apik > DHFEDBARfR S G AL OT R (Yao et al,
2006) » "1PxfF € i@ & F hpFHLR AL 3 B0 4 o 3B AU AR (Glutamine) ~ £
bieft (Glutamic acid) ~ = ™ % »&epk (Aspartic acid) ~ ¥ '=pk (Valine) ~ 3 &
(Serine) ~ &g reps (Lysine) ~ f *<pz (Alanine) ~ gk*=<pf& (Threonine) ~ ¥ p '=pk
(Phenylalanine) % p& %=<p& (Tyrosine) (Panda, 2011; Sanyal, 2011; Senderson and

Graham, 1973) -

(3%,2002) » Bzl g B X RPER 2 kA chde 4 @ 38 b3k (5]22 %%, 1989) - %
FA-f2AFREEF > FE LS ek A hL 3 Aol iFlEY - 48
E"ij*&,x

Frit @ e R FE Y 05 AWE § APBT R ¥ G g

PARE ib o A5s i d R i (Thearubiging) 242 ¢ 3% ¢ «hx 1 F (Theaflavins)
17

doi:10.6342/NTU202204102



(Liang et al., 2008) - fe & % & e 427 ;p?f I 174@1 % pes PpEA

g
L

o S AR BORT T A TR G EMEE kS B% 0 w0 R

‘)ﬁ

Bokd Zlhd oo

REER(FE? AL A L4 4 2evk{oifrkari & 4 £ 4 (Chenetal,
2002; Choi, 2002) » fe et fra % & § i & ek mp Fl2o - o £ 2% &
(Epicatechin, EC) fr# iz & + ¥2 % % (Epigallocatechin, EGC) # H g 3| = 4 » ¢ &
4 5 7] epg ek feigek (Wang et al. 2000) o & F & X FEAEY > TRFF TR AARE

v Tt g BN EE MU R DR R R o

(3) -]

Pt B R G g ) AR h P g Red 0 U HE S B R R F SRR e B R
(Chen et al., 2010) o #=r2%] 7 € € S ¥ % /3 c0pF & @ 3 4o (Bhuyan and Mahanta,
1989) 5 pt friwii e et %3 M (Roberts and Sanderson, 1966) - e £2 %/ chig 5 e

#2 & & B (Wan and Xia, 2015) -

(s ok i & 2 B
Exougiey ook S i e R e wa S EHpE o st A

M

F

Wb:x

WFF AN PEK L L GBI Y Gl ERY R FER R

Haoflapenut £ > EpErch gk &4 7 £ € 1% '8 4 (Roberts, 1962) -

(5)%a £ a5k
PR B AR AR R ARY A RS (o enit B4 0 BAIRAF R £ P o
PR R G AR At R R et L o REX AR AL chy Bk &

d 7 & forg RS pEm A 4 anfigfF (i & F (Takeo and Tsushida, 1980; Tomlins

and Mashingaidze, 1997) -
18
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()3 v
BF AL AR AFOTE 1§ FAS R LT L e Ak Pk

P Aok ek ~ 252 8 3 2% % (Non-gallated catechins) «72) &2 A 5 ~ 01

Fek o vUR G BEE L 4 304 ek A 5 1LY F (Xuand Chen, 2002) -

E AR NCEL L

FE?P i B2 0 ¢ F BB FE - F& AR FRINa G TR
(R, 2021) - tp ke KIREPEF o P FH § FI7 Renfldea 224 £ B (R, 2021) 0 B
WERFNF ARG CRARE TROIRDIFTLILET S FF P RAE

FORSLEF AR ENE S RF RS A FERARRRA R L FEE

WAL EFC A AR B A A RAF (1930%) - F 5 T (4 30%) - B
§OF (4 15%) ~ ¢ % (4 5%) ~ KA (4 5%) ~ AP (4 4%) ~ see] (1 4%) 1

AR g Y & 5 (% 0.01%) (Sanderson, 1972) -

pLgt

AT~ MR LR e T {ﬁ‘;%\fﬁ% g;;(fﬁvijﬁ; Bs ok i Al

SFE? FEB SV BES A G FFicE 30% (Sanderson, 1972) 5 & iF ¢
HET AN A 40-50% 0 H =t L FEERARE ~ e T E (R, 2009) 0 F]ptH 2 E

¥ RITL BTk

COREE =TT e

AEP hi Apsige 78 fraE (Flavanoids) # <0 =g #g (Flavanols) ~ & f¢
f# (Flavonols) %# H pe p& % -~ = # % (Anthocyanins) ~ & 7= 7 % #¢

(Leucoanthocyanin) » 14 % f ik %8 (Phenolic acid) £ #5f- it 47 (Depsides) % - # ¢ §
19
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RS SRR 0 0 Y RN F REmsE2F £ (Cateching) F A o BRI F

IFE"HEIMF FOEE AL B Fuk $2 .o F REE S (Butt
and Sultan, 2009; Yang and Wang, 2013) » &4 2% B fig * 2 F > 7 > 5 A EF L5
7] 2 % 2 (Non-gallate type catechins) ¥ fiz ] 2 # % (Gallate type catechins) - #5g

2% % ¢ 7 Catechins (C) ~ 2 # 4 73 & 4 4 Epicatechins (EC) ~ &2 & + ik

(Gallic acids) % & 2 = <3 Gallocatechin (GC) ~ Epigallocatechin (EGC) £ = #& ; @ fg

’

AT EE L TR EEREE T > pelei - B 83 A5 Catechin gallate (CG)
Epicatechin gallate (ECG) - Gallocatechin gallat (GCG) 4= Epigallocatechin gallate
(EGCG) = #& (Ho, et al.,, 2009) - 2% % &% F = igrhk2 1 & -E:-}Fﬁ%.ﬂz s v psar A
FEAPRZT > @Al F A5l AeadE gk R g - 19 %1 EGCG 5 5 ¥
%, 2013) -

DFAFLS L FESER A Bad s o FEapmg Tap ) i~
FAg % Hv b fenp RBFE 4 12§ 1 (5% (Endogenous enzyme fermentation) » fr— 4k
He# F- epgp% v (Microorganism fermentation) # e (4, 1984) - & S eifEfs » il
¥ BB Foong S S Mg AR5 ] A S ahiBAE S F
EREMNEH FFHEERL > SEEZ R - WEZHI > B e DB ERR e 4
Ko NS ARBEEED o fome N S AR F AR A4 F iR 5 B

PAMEE bebier WAL T EE ey | (4, 1984)  HF L AEBE - 7
AEDERB RS AmF LR A REIFAST REHRTT R A
MAFREEL B GWFET CERRE 5 G S AR i

A F (4,1985; £ %,1975; Graham, 1992) ; =& B> 2%k > §F AR R
FIHEMEEFEEF L - RESEMORERF (Theaflavin) 2 R &M x = F
(Thearubigin) (# %, 2006; Haslam, 1989; Obanda at al., 2004) > ¢ % F g ¢ T R i
o J e prFd RO oA BB RIFEF P ERETEN B F B 4
A2 REIE A o

20
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(Myricetin) % » ¢ T 3F ¢ > YR DI E 33 FE ¢ (Peterson et al.,
2005) » & a3tk R FEREF kS 1 E Eimekend & F] 32 - (4, 1984; ¥ 2
#,2003) -

& ¢ s pasg (Phenolic acid) # 7 72 8 3 f& (Gallic acid) ~ #=r=2p4 (Caffeic
acid) ~ % Jk p& (Chlorogenic acid) £ % /X & 3 f& (Theogallin) % » it F £z & en
5% (Sanderson, 1972) - ;2 & + & 5 ¥ 7 p& (Benzoic acid) chit4 & > - &Y s
br il 2 KR WA AP 0 AT A M eER T LF gk
- 3 FFATEOmAICE SR AW FERY  F T RF L kR B RIS

+ pa# & (Tanaka et al., 2002) -

2.2 g

FEP s $dg ¢ 5 e ¥ (Caffeing) ~ K4 (Theophylline) ~ 2 ¥ # &
(Theobromine) % » 2 ¥ 2 § 5§ 15 w2 F] > 5 (bi7 £ 92%-5% (4, 1982) o eberzt
FlE G Evk oo C AvinslAsd Al B R Sen@E BT > T g FA fREGehE sk o B
o oaenetF ¢ FE S LR RETntF 7 ERF L FI2 0 Ak

£ B s (4R %, 2009) -

K= R i

FEY 73 oA ARK o ¢ 7 X%t (Theanine) ~ [ "=pk
(Alanine) ~ #F #=f% (Arginine) ~ X * % fgi% (Asparagine) ~ #x'=f& (Glutamic acid) ~
£ v '@ (Isoleucine) ~  "=pk (Histidine) ~ ¥ %< p& (Leucine) ~ ¥ 7 "&fk
(Phenylalanine) ~ 3:%=f& (Serine) ~ 5 7 %%=f4 (Threonine) ~ f&3%fs (Tyrosine) % »

i-§2E 4% (Sanderson, 1972) > H ¢ 2 FE P B ¥ LA BIFEH (FRAR R YRR
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FEBB o ORI E D 1%2% - FF P g rkfoask gz €5 Mo
A

g wFmrkehd & 5 2 - (4, 1984; + %, 2009; Wang et al., 2010) » 3+ %
FE o Ed ~ o pikpteanz L 4% > B R &F 4 & (Graham, 1992; Juneja et
al.,1999)

BEFEED T 0 FEnF P IR o KV onsARAR g B E 0
LEfRE Al KT A kR o ERAR A A KT Y SR AF 0 A K
W9 X TR E R F A4S R AR LTI FY § 2 BB ES FRARE

vRpg (+h %, 2009) %75 o

(Z)~EFPEF PPy

FE ST i £ R RS (4 B40E 001%)  r LB PFEA F 0

=

BARSA G FLOFELFLG B S5 B BN BT g3 (Ho, et
al., 2015) « FF M F Wi SR o 2 m AL AAFRe s A e drg 600 5 fEIE 1
T s g aFatlirY 24 (Hoetal,2015) # FELE 2 kchd § - FE

DS A AT EE PR N RPFE S A e S o e & U E AR
Hh 4 (Choetal,2007) - FE? g Pt Lh R LR 2 AL fh &
PRUARLE CERAY SR ORFEAY BT R RO E A fRAS

(+k, 2013) ™ & 0235 & chfs 0 F J & 4+ (Ho, et al., 2015) -

Lrgippefic 2 g &4

P AR ATA T F RS 0 A & RPN e iafiend o BN oy
PEF CREFR LA F A BLRBIT pd AF A EREERE L f
dAF e ZRpRFNM S RF A oRE > B MR F T AR A fode
B dteom iy CRIEREFER KR B4R (Ho, et al, 2015) - 5 E ¥

h3 e fofg isEL 0 Blde o-=0 I o i (a-Linolenic acid; 18:2, n-3) ~ I Jpr v A&
22
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(Linoleic acid; 18:2, n-6) ~ ;# & (Oleic acid; 18:1, n-9) friz ## /¢ & (Palmitoleic acid;
16:1, n-7) 5 6-10 @Ak crdTs fhrg e § i de chm Bde 5 B ¢ 0 o=k I R R G
¥ R enw SR oo -k I R ﬁ_‘r;%gr} § v 7yp% (Lipoxygenase) 1% it » ¥ 4 = 6 Bk
2 E % (cis-3-Hexenol) &2 4 ¥ iz (trans-2-Hexenal) » & f& 5 5 7 X ek crdf g 145 {8

it & # (Hideki, 2009) -

FEMAEH A HAEBEASE A S - i EF o HPAATEEEY B
PR R AFEREY > SHFOFEeRERpE o KBETR e Bk
WHEMAF L4 > wod FE S HAR (Linalool) ~ = 1% i+ 4 (Linalool oxides)
% 4 ¥ p% (Geraniol) & = fg <% 7 fig (Benzyl alcohol) f=% ¢ g% (Phenylethanol) (Yang
etal, 2013)% « FE * ¥ LavE-3-¢ % ((2)-3-Hexenol) ~ # % £ /i3 (Leafy
alcohol) » B8 F ~ FF2 L F P 3RG  L ABEY SRR LR T UG
fR X AP pEH K2 K (Ho, et al, 2015) o fe gt 4T5F 42 8 & &% o K
ﬁwﬁm?ﬂazk’m%gm %Fﬂ%*ﬁ@%ﬁﬁ&’%Flh?W“m

TR LY 2

SH P BY FiAEFH L
¥+ B § % (Carotenoids) ¢ 7z B-#* % § % (B-Carotene) ~ £+ % (Lutein) ~ % ¥
% (Zeaxanthin) ~ #7% % (Neoxanthin) ~ & § % #§ (Xanthophyll) % # iv % %

Lycopene) & » ¢ ¥ 5 FE 4 # «1i & % 5 2 — (Ho,etal., 2015) » %13+ 5
5
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CRCRERICE LA F C &4 (Ho, et al, 2015) - HFE ¢ g+

s
By f22tpAg e g5 (pREAop LBETEAR) f AT R

2 (F s~ doEente BiEA) AFAEY LB EBERY e fuirig A2 B
R LA AT L HF LM E T o AR RES R B 25 7

FEAAR TR F & o B-R B E e (B-Damascenone) fr B-¥% R jF Ak (B-

lonone) % #T# B § 4 fRena BA AR F o ¢ BH R LS FEF Yt

dNEF R R AL F R LT REF RS A A
Kp @@ a GFAYFD A K AL PP A FREY o T

EFALEAER ERIAGFEFLELAIFFL - « 2P T TGO

e

b EE BRI FEERTLUE -
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- N B R 2 WAL R ) T
() 5% - CEARAHAT FOEITFFEFETLEY
14458
RS F e I RBL FF 05 2019# 107 5p e kiR G AT
AAERE  HREARAE G- - E 2 BB ¥ o
2./ 2
A% DB RFRE2ZHEFF 2% F BRI LA FLHFF 600

O RTEEEF R4 KT R T2T5%  FF RBFF 5ok F G T 1% TR

-

=0

FOF ~FREITENF . WFSEFXF 5 B okFRery L 7071% -
69.93% - 68.89% - 66.68% - 65.40% > e ¥ = % -k & A w4 6.95% - 9.24% -
12.23% ~ 18.31% ~ 21.37% -

5EACRTEEF s g okd o LB 100 g AT EF 0 w4 0 1 105°C

}7—€"z"]'7‘: I,,f\_"q"*’[‘?ﬁlk-?-};;](-‘%’

sy oy PRBELE-VFaHEL)

Py X 100%

() %= P EARAHEFE FOETEFERST LR
144
Ep RS 24 F e IR FF 022020 & 57 2 pf o kiR AT

o

AT A RA L B - s - vz F

Ji

2.2
AR DB RFRE2ZHETF)FR% F BRI LA FLHFF 600

O ATEEF R4 KT s 76.80% ¢ FF REEF 5 oKF TR 1% - TR 4
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FOF AR SR I WEX S FEF 5 B F ok FReA N 5 TLT8% -
70.65% - 69.76% - 68.78% - 67.72% » # ¥ & % -k F 4 | 5 17.94% - 20.68%
23.26% -~ 25.69% - 28.13% -

LR FE RAsF kS 0 APod) 100 g ATE B o Mg 0 1 105°C 4

T T @ERTE R § kS

7

°%)  100%

ALl s 2L F 2 0k Y 7
zokEF23rn 225 ;

y i LY F o i)
g 721 =
LR RS -

M
ey
L
(w
T

\_.
Jo
A

X 100%

(E) %z CEARAHR T FOHE FFEFRTLEE
Lt

o s LG e B BF 22020 # 10 0 4 p e kiR A AT
PHZH R ARAE S S - v Lo ez E e
2 e

AER G 6B RFRE2ZET S R% A BRL I L FLHFF 650
g ATEEEF R EokF 5 7634% 0 ¥ F REFF FokF 9T 1% TELE
EYF -FREGCEHF WTSIEETFF 6 B kFRerns 75.16% -
74.05% ~ 71.57% ~ 70.23% ~ 69.49% - % § = % -k & A u] 4 4.74% ~ 8.81% -
16.79% ~ 20.53% ~ 22.45% -

5 @ R ;»f%m;aw C LBy 100 g AE K F o 8 0 11 105°C

<
iy
B’
o | R
ik
e

2 X 100%

o G bt £ =) F 5 i £)
o ks

X 100%
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(2)~#F&%e CZAREAFFE F O FFEFLTLEE
1A4#

ErHE s 2R F oy S FF 0 32021 & 47 18 p #kfe > Kik 5 AT
AT TR BRI RAE LS - s FI - w2 F o
2. &2

AF%k s OB RFREZHETFRH A BREI LA FELHEF 70

Q> ATEEF Risd k35 T469% ¥ F BB EF 7 -kF 97 % 1%PF - TR e
FYF ~BREGCENR S WIFREFAR 6 Bk F RS YL 7335% -
72.25% ~ 71.34% ~ 70.66% -~ 68.91% > % & = £ -k F & %] 5 5.00% ~ 8.76% -~
11.69% ~ 13.72% ~ 18.57% -

SRR FF RAsE ok S 0 AP 100 g ATE FF g 1 105°C 4

IEE > TFT HJ‘E"#T%-’FA‘%‘ K& o

y os1 Y (3‘ do £ - /f'ﬂ ?ﬁi)

e X 100%

SRR
(=)~ PHEFH £
LS ~p ~ MR pe 2 vt 3 BRI
OFFP FH TR LR

B B A RS 0 A BB B 5 050 e 2 4B ML 24K %
ok (T AL SR) 0 Q0 CERE R 20448 0 F A RIET ZIRER
& * Advantec N0.2 jg A3 § /g > #1512 Blaubrand A &z £ ¥ & 3 50 mL -
SRERRR -

7
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(2 5 ~p A 47
AL 73

VUEVE e T 4B S R A Bk 2

N

2 8% A7 £ (Iwasa, 1975) - #-E B4R 5

& FRIR o

%

B de r 05 mL FRIR SN &S EARER > kA4 0.5 mL FE B T4

\..
=5

R LSmMLERE SR > T 0 HRER| M- RIFLFRlR o R EE S 25mL -

Bokisias BFts4 % 30 mins £ B 200 uL > B %540 nm k£ 2 sk sk E 0 122

SFMEE Rz AL B THRER CFEHEIEZ R AR E o
B.A 47 ik B
(a)Bio Tek fir & 4 & k& kB 3+ ¢

Epoch 2 > F£% p Biotek = & (Biotek Co., Vermont, U.S.A.)
C.ririt * x5
(Q)iF)F Be Iy 4805 i

[0.1 g FeSO4-7H20 + 0.5 g C4aHsKNa-4H,0] » 2 = -k & T 100 mL -
(bt i =k (pH=7.5)

[16.4104 g Na;HPO4-12H20 + 1.3605 g KH2PO4] » 12 = = -k % & % 1000 mL >
FTAFPHEL 75-
(C)ix & + paikEip ¢

P 0lgik e Fp > o =k R 3 100mL > 25 1000 mgL?t 2 & 5 pik
R kB L ﬁr% *7 BERAR A B 5 500250~ 125 ~ 67.5 ~ 37.25

mg-L?to

(3) &7 T%ﬁ'&*ﬁ-"ﬁ'&/\ 17
AN A IV
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v2 Ninhydrin % ¢ % p| 2.3 B 2 3= A it 7 # (Nakagawa and Anan,
1979) » B~ 15mL % B~ 4c » 0.15 g PVPP » 2 150 rpm i 3 2 30 min # » @ #
ADVANTEC No.1 jg A iE g % i’}ii%?& o Bv1lmL HFRPeAMEER & BAer 05
mL 0.2% % it ;4% &% ~ 0.5 mL Ninhydrin 3##&] > /2 £323 & > &5 100°C#v-kip 15
min > £ -K4ip 4 Fr 2 30 0 4o~ 10mLS0% FpE o i * kvt ¢ 3Rl & 570 nm

ETzwmkiE s S pEMRFFE L wsgpedp g -

B.i¢ * ¥ 1.
(@)Ninhydrin &4/ :

=P~ 3.000 g Ninhydrin » 12 95% Fp# < & % 100 mL » 75 7 #g
(b) & it 478 :

§=5~ 0.1 g SNClp 4x » 50 ML i fit 3 73 7% » #4245 3 (622 B ¢ 4°C 4 % 12
hrs. 15 & #* o
(C)50%:FH :

B~ 95 %iFpE 500 mL » 4e » = =tk 3 950 MI -
(d) 7 i 3% e (PH=5.2) °

#=2~ 19 g CH3COONa-3H20 = 2% f#** 500 mL = =t-kf$ » 4c » 36 mL ;’Jiﬁj%."-

fe» £ 1= Sk 3 1000mL o

(@)hr )2 2
A5 2

B 15 mL ¥ B 4 » 0.15 g PVPP » 2 150 rpm i& & 2. 30 min 15 » @& *
Advantec No.1 Jg A% 972 F% o f1% AL L AR 2t 276 nm L £ T 2wk
o F A R BRI EE irE 2 e F] 5 R
B.a {7t * & 5

(a) phe 2 FHE O 5
29
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fie 8 100 mg-Kg™ Stock solution » £ ##f# 1 10~ 20 ~ 30 ~ 40 ~ 50 mg-Kg™ -
(b) PVPP Solution :

B 0.2 g PVPP 7% *+ 30 mL dd H.O -
(€)% % ¥ P& (Blank) 73 ik fe & :

1 mL PVPP Solution + 5 mL dd H»0O -

2B N IR R LA e AT

t

g

AEZ B 045 um B SCiE s 0 1 B 2R 48 & 47 (High Performance
Liquid Chromatography, HPLC);* 4 47 o
)A 45> 2

PP EF X R R RIEE(CNS) 15022 #55. N6384 I & Fk ki -2 F % 2 P %
2 R A7 IE T IR AT T A 4T e

Eluent A : 0.1% Formic acid -~ Eluent B : 100% Acetonitrile ~ Flow rate : 1
mL/min -~ Detector : Agilent 1260 Diode Array Detector -~ Wave length : 280 nm ~
Injection volume : 10 pL
Q)& 7R = :

A.B s 4p & 47 % & (High Performance Liquid Chromatography, HPLC) :

3] 55 PU-2089 §f % 5u8 & AS-2057 f #oie 4% (ko A% M AR R B UV-
2075 » 12 LC-Net II/ADC AU® % 2 7 i £ 502 bk o & % % 415 Symmetry C18
(100A, 5 um, 4.6 mm x 250 mm) » PEF A < ETE R T P (Waters,
Massachusetts., U.S.A.) °
(3) A 45 i * &5
A.? g% Methanol : Merk (Darmstadt, German) > Reagent Ph Eur & & -

B.z % Acetonitrile (ACN) : Merk (Darmstadt, German) -

C."7 p& Formic acid : Merk (Darmstadt, German) > GR % & -
30
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a + f& Gallic acid (=98%) : Fluka (Buchs, Switzerland) » HPLC % ‘& -

% % (-)-Catechin, C (=97%) : Sigma-Aldrich (St. Louis, Mo., USA) » HPLC %

7
& o

2k %L 83 iy (-)-Catechin gallate, CG (=98%) : Sigma-Aldrich (St. Louis, Mo.,

Y~

USA) » HPLC % & o

G..;x 8 + 2% % (-)-Gallocatechin, GC (=98%) : Sigma-Aldrich (St. Louis, Mo.,
USA) » HPLC % & o

H.% 2 % % (-)-Epicatechin, EC (=98%) : Sigma-Aldrich (St. Louis, Mo., USA) -
HPLC % % -

.42 83 s2% % (-)-Epigallocatechin, EGC (=98%) : Sigma-Aldrich (St. Louis, Mo.,
USA) » HPLC % & o

JL & F W2k %L 95 pafin (-)-Gallocatechin gallate, GCG (=98%) : Sigma-Aldrich

(St. Louis, Mo., USA) » HPLC % & -

K. % 52& 22 8 & fafis (-)-Epicatechin gallate, ECG (=98%) : Sigma-Aldrich (St.
Louis, Mo., USA) » HPLC % & -
L.4x&a3 2k %183 pafy (-)-Epigallocatechin gallate, EGCG (=98%) : Sigma-

Aldrich (St. Louis, Mo., USA) » HPLC % & -

(=)~ g a7
142457302
FigMERBLasml  ng k2 Rp FR2EFH PP
Ao LG 1Y & 4 A 7k 200 HP-Agilent 5890 GC ¢ 4% 5975B MSD (Agilent,
USA) # tp K47 Fa ik > & * 247 F 415 HP-5-MS (30 mx 0.25 mm ID) > 205 g
FHENHE S > F4or 2L kA& 5 5 ppm 2 Tridecane £ 5 p 4% » & A2 =
£4F > i 250 rpm #%- & ~ 60°C ‘c#n 20 4 4B 0 2 B4R M Bk (solid phase
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microextraction fiber, SPME, Supelco, USA) » = '3 (4 = & 20 4 482 {4 #- SPME
r GCastr » 424 B R 35°Ca4F 2445 £ W5 245 20°C 281 70°C -~ =
A48 7°C 28 1 200°C ~ & 4 48 20°C 2 1 300°C #3454 48 o 2% oot 4%

* R e 2 7R R Wiley 275 £ NISTO05 (Wang, et al., 2008) -

24 R E
(1) # #p & 47 B +# &k (Gas Chromatography Mass Spectrometry, GC-MS) :
AF % & 17 %3 55 HP-Agilent 5890 GC (Agilent, USA) -
B. {3 % %1 %L 5975B MSD (Agilent, USA) -
(2)F4p 5 B~ 4% % (Solid Phase Microextraction, SPME) :
PEE p AT 3 T2 2 (Supelco, USA) »
KR L g e

(1) -+ = *= Tridecane (=99%) : Sigma-Aldrich (St. Louis, Mo., USA) -

LRJLI 2 Bk @R RP R R R SO 3103 B E R AT e
WiEA; K 3gir » 150mL 2ok > ki 5 A2 (S R E > FREIE AR L 40-
45°C 5 > TT B o BiEA R A S A o d RS ML A CHRERE B
Ped mEFTIFRERLEFASE T 8 V- wd 4R FFLATRRT gL
FEFIER 4R FE R (40 R) (20%)
kd (BAERS)(20%) ~ FF A F (MAAF) B0%) 2 & FHex (| fiwek)

(30%) » A B3t PE ik PR IL 1 A gL B3R E

PR A A s - BARE X

T.‘Il

B oS B A R
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LRI E A 0 R%RBE L REFEERS - F%EKIp{* CoStat 6.4 #x ity
(CoHort Software, Monterey, CA, USA) i& 7 % = 4 47 (Analysis of Variance,
ANOVA) » 5 ] B % £ B (Least Significant Difference Test) +* i £ B & F 4 o

B &2 % k4 CoStat 6.4 #cle 7%= A4 > A BEF £ B (Least
Significant Difference Test) " e Z B H F 1 F A X F Z kX2 P 341 E

% > 12 Sigmaplot 12.5 4o 88 > & {7 5 ] 2 3% jF 4 47 o

33
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D) F =g x

2019 EfF G FACZ FF U NG R > LB TR ST AR
Kd S RF CRRERAS Y AR FRFRILFIOE T S%BEF LB LS (£ 1)

m220F5F%F 05 FE T &7 0 ERFARRaETL ST F LR RE

FRRF 3 k5 T7173% ~ 70.75% % 69.76%F A ¥ % * 7 -k 5 68.78% 2 67.72% -
Haphotb g kd ~ A5 2 ATl » AP i B0 AE I Y LB k8
(% 2) e - BAFHORF &HFE 2020 5 F S REF > 904§ ~EARE R
A ZBIE P AREAs LI F LR RE(R I

FERF &as o &d b kd ~ F§ 2 Bk A B A TR § o 7
PEEF FORF T 2010 E AT B F RS T AL G HF G KA (R LE) o vt

k ok

gr i o Peenlf o0

Qe
bk

FOE R IAA R FATRG ]

=7

= A -

SHEMF T A G A LR LAY EFUFPENRR LN 0 K

=

—_
13

)

.z\@

FF o AR n 1 BTy F

|

FRFHL 7T 2019 & HFF
SR (5K % 70.71%) 55 i o
2020 £ 4 FHFEFLET &0 FoRFERANRFLIY o FokFR
69.00% ) F » “FHl K §F B E S (R 2E) - - REFHET &7 /A
SEPEABE K 5§ kT 6975% 0 = 5 f ok T0.46%3 68.94% o 1l fF A
1l o 4 3 kS 7003%m Y F o SR e b (R 3E) -
2020 i % % % F & flfeo- REFE R ’?'ﬁ‘“““’ﬁﬁ”’\*‘”" REST gk

FAp i (* 9Ap £ 1%) o dod-B fle - AR F TR EH > T ORE F ok
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69.43% P% > ¢ F B F A (B4 ki F v g i STl 2019 £ #4 F 2 2020
ELZHF A Sk RE T SRS A B FET REF ok F 70.38% 0 &
FeR M EThd (Bl 5) et diicdy ~RIFUHEGBN > EFEYF
o EFLEkFRRACERSTEF GG LR REFHA T o e B R
Fiokd o A RAEG69%TI%F » &Ky A FRE
2019 £ M FFFFE (CF) PRAKEFF -k T071% >+ AL w1

BYF  BHEFWHEERIL (£ 1) AN IEFYFOEF kTP LA
TR PR FAEEEAEF o M ERET AR N FF PR KT
72.25% > f 0GR 4R (25°C ~ RH 65%) ik B T £ 39— [ pF > ZokF TR

7071% & X APE GEPEIL S K F TGS W EEF LB S AR

AR R R RA, s F LA BEF 5ok S AgmAR A T % (] 1A) » 2020
ELFHFFENR B FR T ST - BEFE ST SR HFLE (42

B 3 RN EFESTT @A K ET FoRF A W5 6840%% 68.65%pF 0 & E ¢
LA ke B (B 2A ~ B 3A) -

2019 & fe i K F Bk @A W F B §okF 7071%2 69.93% % 0
Fokd @akR (2 D) Al BFFFAFERBHEFLERLAAM 5 kX

PO VRS 0 TR FIE RARRRE  FRRE B KB kd BIEF S A P e

m;

B E R DR fo T RE RS M S B S e R R 22020 £ E SRR
Fokd o WERE - & émﬁ)&?r‘? Fo PR EFLR (284 3); Lk RE
PR ik Fadr o v ok 6826%F 0 KBk hik (B 2B); A
- EHRS F LM AER T LB KR

2019E fEHF » FEARF FAREB AEILE Y F B 30k & 70.71% - 69.93%
2 68.89%2 AL (% 1) M FAti g kI H A F AWM B § F AT S
KT G REE R MCPARE S T B F 7ok F R (7 0k F 70.71%) 0 A F

FHhE (FIC) 2020 &4 FH KB FB T & 6§ PumRlint HF LR
35
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(2 2)» e fFA 8 %A KT ”$§7k§<%? 69.15%F > 3 BB T F F *
B AR E L B KR (F2C) - - A E A F 7 A5 k5 70.46%
69.75%% 68.94%A I B A B FRF (£ 3) T FEF I kF TR A FEAH
Merfia) (B 3C) o 3 2R F B hadRirie ot 5 o R B AR B E R
A A F RS RN R g Rl e R DT A 2§ Rk (kg
A ATEEY ) e

2019 & F o S ATHEHANFFUS LG F » L7 4450 BALFH &
Pom2020 &5 F FoEIER > AT AFERAILFL S o BLELFH
v & 42 % 3¢ (Peak area) - "R R - = 4 (Tridecane) 2 PR AR B
(Relative peak area, RPA) » £ 4c } 3% A2 [ ~ &3 & ~ FrRfFft» TR Z 5%
dri 4834 5o

BT S 0 k3B ATA > A 5 R4 A7 (Terpenes) ~ i 57 (Alcohols) ~ fie
%7 (Aldehydes) ~ fir #f (Ketones) ~ fig %7 (Esters) H v (Others)= #f » 3-8 H % %
FIFATEE e R EE A2 BRI A 61 4 9

2019 & F w FATVHFHEY CHEMF FlRHESRE  FFF 7
69.93% (B A&JZ) 2 b > % RELF R F T @ M4 (£ 6) o o NILF M LA
fEm A2 PR ATFIGERRARRG R AFHABARAKSTM -

Pr

RE (F6) BH A s 0

f

(R T BRARLRF ORI RR AT E R o

g

FE kBT &M

4

@ pFA T2 %% ke (B 6A~B) 22020 & % F S E 0 R ATAREERSE A0 0 0
FoKERE P3P AIER N (<B4.52%) > @ § ok R K02 B AST o dp i BT A
R E (>60.61%) (% 9) -

2020 # £ F & R O FAEE LA § 4 4 > ¢ 7 a-Pinene ~ Sabinene ~ B-
Pinene ~ Myrcene ~ a-Terpinene -~ trans-B-Ocimene ~ y-Terpinene ~ Terpinolene ~ a-

Copaene ~ B-Caryophyllene ~ E,E-a-Farnesene % 45-Cadinene » izds 33 (414 & 4 en
36
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FABEZEAF - AF4 ¥ HE - HH{A (£ 527 Sabinene ~ o-

Terpinene ~ y-Terpinene ~ Terpinolene ~ a-Copaene ~ B-Caryophyllene % §-Cadinene

FEAFATADOF R FREFY G DA F AL AR EEAF KL
1M (B TASB) - WF 5 3k F RS LR FATE f M > S A2

LRSI F AR S LN TR F T kG L g5

“«E

B F anTie S (R 7A-B) -

2019 E R E R FEEAET &4 0 Y Z R FHE 0 2 B IR o AP R B K0
36.79 5 7 -k F i e 3 1 T AP ¥HE 38 R 4 3T 40.76 3 53.82 2. & (% 6) o FREE AR
HEBE A R F BN ad® kB (37.74%) 0 H U EJER R F B2
30% (4 7) = 4 F 5 ok % o FEATAD $HE i §F A 47 0 B MR ATAR 8 2 8 5k S

RAIR o HEBEEF S ORI TR L2 > Y BT pEE B 4§ A By
ERA AN TGP F R Sk B A B F 0 T MK § aTe
2 f G hB S (B 6C ~ D) - 2019 £ A E % K¢ chfigsE it &4 & 7 cis-3-Hexenol
2-Ethyl-1-hexanol ~ Benzenemethanol ~ Benzeneethanol ~ Geraniol % d-Nerolidol » %
BLEFEFTFEXA HEA -4 28F 2 ",%"J cis-3-Hexenol 2 # » H &%
iﬁéﬂﬁﬁéiﬂgﬁ’éﬁiﬁfﬂ#ﬂﬂﬁé§’@ﬁé$¢&ﬁﬁﬁ$
SArE fARM o AR L RAER MG M (X 4-H6C D)

2020 B 5 %K > M ZORIFRE N 3 Bl APHERSF A RE
(35.69%-47.09%) > @ 7 -k F i 2 B adL o ApEE B At i (<10.83%) (%
0) o M-F K F AN AP HE B FAN  BEIRDAPM 0 K ag kS
69.38%% ~ BRI 0 £ i MRETE A APHER B L RE T 5T F A
AT B2 R deb (B 7C - D) o AT %0 3ok 3 69.38%FF V) F 0 VR B
FRART S 0 PR R &P 0 HEITY 4§ 08 F 02020 £ 5 %

A

& ¥ enfg#g # 7 2-Ethyl-1-hexanol ~ Benzenemethanol ~ Benzeneethanol ~ Linalool
37
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oxide IIl ~ Linalool oxide IV 12 2 Geraniol > § rAfs i = {4 ~ &4 ~ 4 2 3=
“h  BETAAEDRF > HREFh R LG R (£ D)

2019 & % % K o BEATAR S B F ok EA T 0 B R MRS K 2B

B3+ (F6E)-2020 & %4 5% % MApHERZ L F A » 05 kFRF D3

BB i % (<9.09 ~ <9.78%) > @ 5 K H M2 B AT » ApgE S B F A R
% (>19.20 ~ >15.50%) (% 8+9)-2020 &+ E % % > g4 £ 4 ¢ 5 Furfural ~
Benzaldehyde ~ (E,E)-2,4-Heptadienal ~ Benzeneacetaldehyde # B-Cyclocitral » # &
WE SRR WA FEFA - FEA2E A4 HY Furfural .55 %dee
Anf g0 N RSB 2 BASEIIR . R F kTR FR fARM
HRIEED A RBRDIE (AR W F T 0% B 3 F R F R aEIE
VERTEE 0 A2 EEE  HEFEFES o B P (A5 -MTE-F).

2019 & £ & % K 5 H H 0 %0 5ok & 66.68% R IL § dk F e 0 B
(6.96) » e AEERE A F C S ap g 2 | A Arib At B0 BIE_Z -k T 69.93%
UL B R (R 6 7)o B ok I R A edp $HE B e B 4T 0 20 g kS 67.66%
B §F BB kiR A > MRS A B T F A B AT FIRS K2
Y RS2 2 < (] 8A ~ B) -

2020 E X F R EMHF T EF 0 BF KT AR PRIET kF P HE R
(6.35) » w A F A G kb HenfEa) (5.13%) 0 ¥ AT AR HE B ENEE 5k S eh
TS g A ARE > B EREh R § Al A APRE (% 859 BI9A ~ B) ° #7
FokEF g MARJL > RS S PR F 0 SRS e L e

2019 & A F % R Fqsp i & F o ARy _*F-_“-E-— GOk o F B e ABE > g BT

SEORFRE 3 BAIL > R Mp S B (<1651) 0 A F ok F Mg 2 B
I s fpdf it & f chdp $HE B g (25.75-30.01) (% 6) o 7ok F B 13 B AIE 0 fig
BTG rfE A UL (8.55%-11.94%) > @ ok F D 2 B AR fpdTle A F

AR (18.100%-21.04%) (% 7)o % F % 7 -k & o i §F A 45 0 % g A de 4
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R TORFRQAPM DR AR R E A § A RN Y F
BEkF A AT A 43 0 SHE TG F REAL | o =R (R 8C D) -
fadg4L -4 4 it & 4 ¢ 7 2-Ethylhexyl acetate ~ 6-Methylheptyl acrylate ~ cis-3-
Hexenyl hexanoate # cis-3-Hexenyl benzoate > 14 F f ek R & W[ E 5 F 2§ ~ % 4 %
# % 4 > L2 B> 6-Methylheptyl acrylate i34 vk 45 iff © Lin % (2012) sr#= 3 @ >

e

¥ T cis-3-Hexenyl hexanoate 5 3¢

I

‘lylp
E R

y ARSI Ol S

\F‘b
an\

-"-471-‘:' ‘E‘_"rd]w-"-"k%"ﬁs}m’iﬁ‘ T iﬁ%‘fr’m% vk oo A1 A IR & ﬁ mﬂ-é
gﬁﬁfﬁf;ﬁifi— mz2_Fc A :A';o KR IR /g\’]\jﬁifﬁﬁ’!w—_ﬁé N -‘%é 4

A F PSRRI G A EIRE AP

=

HADRAFAFZAAHERFRE > T
3+ (%4~ F 8C D)
2020 # 5 F S A AR FE R > W ORI R D 3 BAJIL 0 APEHE B RE
(>10.55) » @ 5 -k F e 2 AT > dp gt i (150) ~ H T2 IR AT
L4 (% 8) o FafichAp$Hu B F A0t > A d KRB ST > b 12.49%-14.68%
A5k SRR 1k 0%-1.21% (% 9) © fia%F 1t & 4 ¢ & 2-Ethylhexyl acetate (%
4 4) %2 6-Methylheptyl acrylate (X F # vAfa i) o 2 KF & B w3 B2 2-
Ethylhexyl acetate 58§ #13h > & 3 7 ™4 5 & o= (& 5~ K 9C~D)-
2019 ERFHEERF SR 0 B AF AT L ES RN e
2t F B FU Ao o LA GEE I F R GleiE T
FRE A FLFRRIRRAPE o A PR EFEATTFE X Kded B E
B h- TEABBUELAIEE S LA RAREDE AL W E AL BRES
R 2 ATF R A o F s BT A A 2 A s T TR XA
2020 £ F5F % F Hmihip % 0 BRGHEFBEOESF o R Mo 2P
HFEFSFFRIDATAZAF O EF - TUHAF AL [ o a3

Pl e o R RRATEOS T A EALRIPATAF PRI
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M AR AF FEAZ AN EF s FRADERERE A N E R
A FLeRF

019K EHF > FEFAEAD B FRE T &T2 8% 0 37 KF7071%T
VF o S AnTE AR EGE EF Sk ST 0 kS 68.89%PF 0 BB

F P PEER > FoREF 6540%PF 0 FiFC FPEL G ORPBERE T 0 B E D
FROREF GRS TG A B BT R BHERE R 7
k& 70%PRIE > KB AR E AR (£ 1)

2020 # 5 TS A E R P Y 0 FAEBRGEL S EFLR LR 3
"k & 70.46% ~ 69.75% = 68.94%%7 ¥ & ** 7 -k I 67.81% % 67.00% (% 2) - 7 -k
B R A A B BEA T Y 0 5ok S 69.94%F o Al A ehd Bk 9 A AR
(B 2)° % 3R F S3man®E Y 3 3 -kF 7046%:5402 » 323 5 F B F S e

BF K Fokg 60T5%M - R FEG L T B A 8§k R I

(67.81%% 67.00%) :=ERIE > FFERRE " BEREF K o SR hEiFREF 2
kFepT e L2 3 B AR FEORE It 2RI RN GRIE 0 B F R

13 A i o

2%0&%?&%%—&%?%%%%@?&?ﬁ’3¢$ﬁ$ﬁ@£@9@
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Fig. 1. Correlation between moisture content of succulent shoot before panning and
sensory evaluation scores of senior sensory evaluator of 2019 autumn season ‘Chin-Shin-

Oolong’ green tea.
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Fig. 2. Correlation between moisture content of succulent shoot before panning and
sensory evaluation scores of senior sensory evaluator of 2020 spring season ‘Chin-Shin-
Oolong’ green tea.
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scores of aroma and aromatic compounds.
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Fig. 12. Correlation between moisture content and aromatic compounds (Terpenes,
Alcohols and Aldehydes) of 2020 autumn season ‘Chin-Shin-Ganzai’, and between

scores of aroma and aromatic compounds.
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Fig. 13. Correlation between moisture content and aromatic compounds (Terpenes,
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Fig. 15. Correlation between moisture content and aromatic compounds (Ketones, Esters,
and Others) of 2021 spring season ‘Chin-Shin-Ganzai’, and between scores of aroma and
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Fig. 16. Correlation between percent of water loss of succulent shoot before panning and
sensory evaluation scores of senior sensory evaluator of 2019 autumn season ‘Chin-Shin-
Oolong’ green tea.
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Fig. 17. Correlation between percent of water loss of succulent shoot before panning and
sensory evaluation scores of senior sensory evaluator of 2020 spring season ‘Chin-Shin-
Oolong’ green tea.
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Fig. 18. Correlation between percent of water loss of succulent shoot before panning and
sensory evaluation scores of tea consumer of 2020 spring season ‘Chin-Shin-Oolong’

green tea.
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Fig. 19. Correlation between percent of water loss of succulent shoot before panning and
sensory evaluation scores of senior sensory evaluator of 2020 autumn season ‘Chin-Shin-

Ganzai’ green tea.
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Fig. 20. Correlation between percent of water loss of succulent shoot before panning and
sensory evaluation scores of senior sensory evaluator of 2021 spring season ‘Chin-Shin-
Ganzai’ green tea.

77

doi:10.6342/NTU202204102



+
=~

L2 KFH20I9EFCEFRETERE TR F &2 F
Table. 1. Effect of succulent shoot moisture content before panning on sensory

evaluation scores of senior sensory evaluator of 2019 autumn season ‘Chin-
Shin-Oolong’ green tea.

iR ke 55 ok @ A
Treatment Tea Color of tea A U ) s
A Liquor roma Taste Total score
ppearance q

AY 17.56 a* 17.75a 26.17 a 26.21 a 87.68 a
B 16.76 b 17.16 ab 25832 2541ab  85.16ab
C 1556 ¢ 16.80 bc 26.43 a 2463 b 83.42h
D 16.08 bc 16.06 ¢ 2451 b 24.24 he 80.89 ¢
E 15.72 ¢ 15.20d 24.33 b 23.25¢ 78.50d

*n=9, mean separation with columns by LSD, 5% level
Y Moisture content A=70.71%, B=69.93%, C=68.89%, D=66.68%, E=65.40%

2. 7 kFH2020EFCEFEFTEFERRETF FITLEE
Table. 2. Effect of succulent shoot moisture content before panning on sensory

evaluation scores of senior sensory evaluator of 2020 spring season ‘Chin-
Shin-Oolong’ green tea.

TR ks 5§ ek W
Treatment Tea Color of tea
. Aroma Taste Total score
Appearance Liquor

AY 16.62 16.86 26.25 25.98 a* 85.71

B 16.54 17.86 26.79 26.37 a 87.56

C 16.88 17.78 26.49 26.19a 87.34

D 17.18 18.00 26.37 24.36 b 85.91

E 16.60 17.74 25.62 23.94 b 83.90
p-value ns ns ns fleka ns

*n=12, mean separation with columns by LSD, 5% level
Y Moisture content A=70.46%, B=69.75%, C=68.94%, D=67.81%, E=67.00%
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Table. 3. Effect of succulent shoot moisture content before panning on sensory

evaluation scores of tea consumer of 2020 spring season ‘Chin-Shin-Oolong

2

green tea.
ok o i ok s
Treatment Tea Color of tea A
. roma Taste Total score
Appearance Liguor
AY 15.28 15.00 25.26 ab* 23.97 a 79.51 ab
B 15.83 15.20 25.50 a 23.73 a 80.26 a
C 16.10 15.00 24 .93 abc 23.10a 79.13 ab
D 15.60 14.70 24.24 be 22.98 a 77.52 bc
E 15.58 14.92 23.97c 2154 b 76.01c
p-value ns ns * kel ke

*n=12, mean separation with columns by LSD, 5% level
¥ Moisture content A=70.46%, B=69.75%, C=68.94%, D=67.81%, E=67.00%
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Table. 4. Volatile compounds and its related peak area and basic information of 2019 autumn season ‘Chin-Shin-Oolong’ green tea.

Wy E G 5ok o2 A0 ¥ N
» RT e ) F T g Kk F 2 AR R B P /ﬂ—+ PR
70.71% 69.93% 68.89% 66.68% 65.40% T
1 5.056 Furfural 107 105 137 072 070 CsHiO»  96.0 Sweet eI oNY,
bread baked
2 5340 trans-2-Hexenal i ; i 029 029 CHoO 981 Green banana, fatty,
cheesy
. Green grassy,
3 5.377 cis-3-Hexenol - - - - 091 Ce¢Hi,O 100.1 vegetable, herbal
4 5936 Styrene 092 042 064 054 030 CsHs 1041 Sweetﬁgf;fam“’
5 7.118 Benzaldehyde 4,55 3.85 5.82 4.87 3.73 C/HsO 106.1 Sweet, bitter, almond
6 7556  6-Methyl-5-hepten-2-one 078 060 097 115 090 CsHuO 1262 Clltms’ green,
emongrass
7 7.630 Myrcene 8.62 2.24 3.50 3.29 1.88 CioHis  136.2 Peppery, spicy, plastic
8 7.993 (E,E)-2,4-Heptadienal 4.17 2.68 3.49 4.10 3.15 CHi O 110.1 Fatty, green, vegetable
9 8.138 a-Terpinene 1.14 0.92 0.90 - CioHis  136.2 Woody, lemon, herbal
10  8.301 2-Ethyl-1-hexanol 3049 20.71 28.26 31.83 3835 CsHisO 130.2 Citrus, floral, sweet
11 8.431 Benzenemethanol 2.32 2.75 3.78 4.32 419 C-HsO 108.1 Floral, rose, balsamic
12 8.650 Benzeneacetaldehyde 0.86 0.98 1.68 1.76 1.60 CsH:O 120.1 Green, sweet, floral

*§ vR#F 4] %+ TGSC information system
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Table. 4. Volatlle compounds and its related peak area and basic information of 2019 autumn season ‘Chin-Shin-Oolong’ green tea.

(continued)
y K & 2 dp i NE?
# RT " EF 70.71% 6/9i3% 61;.—5;9% . 2{2—68"; 65.40% s A‘E_ wa g B .
13 8.696 trans-B-Ocimene 3.07 2.00 3.47 3.39 2.29 CioHis 1362 W4 Sweet, herbal
14 8776  1-Ethyl-2-formyl pyrrole 1.08 0.94 1.36 1.03 - C;HINO 1231 Av Burnt, roasted, smoky
15 8.934 y-Terpinene 1429 7.15 1096 1557 14.31 CioHie 1362 #'%f%  Woody, lemon, herbal
16 9.520 Terpinolene 449 247 327 304 224 CoHi 1362 gpgap oo Woodysweet
17  9.688 a-Terpinolene 461 2.57 6.49 7.08 5.28 CioHis 136.2 ?FE’/TJF =) -
18  9.986 Benzeneethanol 3.98 4,58 5.97 6.42 5.89 CsH,00 122.1 i g~ Floral, rose, dried rose
19 10.493 Benzeneacetonitrile 1.37 2.13 4.10 4.08 3.14 CgH7N 117.1 Hv -
20 10.661 2-Ethylhexyl acetate 1145 7.17 9.22 1444 18.30 CioHxn0, 1722 fig 7 Earthy, herbal, humus
21 11.434 Naphthalene 1.59 2.29 2.57 1.45 2.35 CioHs 128.1 2v Pungent, dry, resinous
22 12.141 B-Cyclocitral 2.20 2.12 2.17 2.45 1.92 CioHisO 1522 iry~ Tropical, herbal, rose
23 12.216  6-Methylheptyl acrylate - - - 2.99 435 CiHx»O, 1842 fin 58 -
24 12.691 Geraniol - - - - 2.48 C10H ;50 154.2 g~ Sweet, floral, fruity
*§ rR#E 4] %+ TGSC information system
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Table. 4. Volatlle compounds and its related peak area and basic information of 2019 autumn season ‘Chin-Shin-Oolong’ green tea.

(continued)
, V) F A g ok 2 Ap $HE : b ! 4
# RT v &4 v g5t ! F oeRdg X
i 70.71% 69.93% 68.89% 66.68% 65.40% #a 2 e Ny
25 13.505 Indole 2.95 3.97 4.67 2.72 2.16 CsH/N 117.1 2 Animal, floral
26 15.088  cis-3-Hexenyl hexanoate - - 6.28 8.33 712  C;pH»O, 1983 fin 58 Fruity, green, tropical
27 15.135 a-Copaene 3.30 3.10 3.65 2.48 1.60 CisHas 2043 #EYHEE Woody, spicy, honey
28  15.968 B-Caryophyllene 1.60 - 1.03 0.83 - CisHaa 2043 %% Sweet, woody, spicy
29 16238 Coumarin . 086 - 051 063 CoHO, 1461  [r#F Sweet, hay,
coumarinic
30 17.071 B-Ionone 2.49 2.49 2.79 2.78 2.25 C13H200 192.3 fi 28 Floral, woody, sweet
31 17.383 E.E-o-Farnesene 199 242 377 471 441  CisHu o 2043 A Citrus, herbal,
lavender
32 17.742 d-Cadinene - - 2.15 1.68 1.47 CisHos 2043  #Y %  Thyme, herbal, woody
33 17919  Dihydroactinidiolide 175 227 280 251 218 CuHO, 1802  peaF  Ripeapricot fruity,
tropical fruit
34 18.342 d-Nerolidol - - 2.75 - 2.00 Ci5Ha60 222.3 i g~ Mild floral
35 18.505 cis-3-Hexenyl benzoate - - - - 0.24 CizsHisO2 2042 fig %5 Green, leafy, floral
*§ rR#g 4] %+ TGSC information system
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Table. 5. Volatile compounds and its related peak area and basic information of 2020 spring season ‘Chin-Shin-Oolong’ green tea.

GF D § k2 A 1

A

#  RT R 7046 69.75 6894 6781 6700 ¥ 5 #3 # R it
% % % % % B
- Sweet woody, almond,
1 5.056 Furfural - - - 1.18 131 GCsH4O2 96.0 FE & bread baked
2 5.936 Styrene 0.64 0.08 0.12 2.70 2.43 CgHs  104.1 v Sweet, balsamic, floral
3 6.662 alpha-Pinene - - - 0.83 0.84  CiHis 136.2 #Y%f herbal
4 7.118 Benzaldehyde 3.25 2.54 2.98 7.82 726  CHO 106.1 iry~ Sweet, bitter, almond
5 7.356 sabinene - - - 1.46 1.49 CioHis 136.2 %‘E’Ts B woody
6 7.43 beta-Pinene - 0.51 0.48 3.87 391 CiHis 136.2 #Y3f herbal

7 7.556  6-Methyl-5-hepten-2-one 0.58 0.35 0.48 1.42 152 CgHisO 126.2 Al 57 Citrus, green, lemongrass

8 7.630 Myrcene 8.60 1.27 1.47 2458  26.97 CioHis 136.2 'ﬁ:’ﬁi‘ﬁ Peppery, spicy, plastic
9 7.91 alpha Phellandrene - - - 1.17 132 CiHis 1362 #Yag terpenic

10  7.993 (E,E)-2,4-Heptadienal 2.86 1.89 2.21 6.86 6.00 CsH, 0,0 110.1 i Fatty, green, vegetable
11 8.138 a-Terpinene 0.99 0.50 - 2.40 241 CioHis 136.2 PF"’# =) Woody, lemon, herbal

12 8.301 2-Ethyl-1-hexanol 24.72 28.82 34.73 - - CsHisO 130.2 g~ Citrus, floral, sweet

# vh#g 4] 2% TGSC information system
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% 52020 8 F o B FFSFHLF L SN - APEE R E A A TOR (F)
Table. 5. Volatile compounds and its related peak area and basic information of 2020 spring season ‘Chin-Shin-Oolong’ green tea.

(continued)
""5%%3’F§¢i’fﬂ“ﬁi§f§ NS
# RT R 7046 69.75 6894 6781 6700 ¥ g 3 N
% % % % % B
13 8.431 Benzenemethanol 2.01 3.46 5.37 - - C/HsO  108.1 i %~ Floral, rose, balsamic
14 8.650 Benzeneacetaldehyde 1.29 1.44 1.74 2.50 1.94 CsHsO  120.1 iry~ Green, sweet, floral
15 8.696 trans-f-Ocimene 3.21 1.03 1.47 6.11 8.21 CioHis 136.2 %‘E’fﬁ B Sweet, herbal
16 8.934 v-Terpinene 7.26 11.70 16.43 7.50 8.25 CioHis 136.2 %‘E’fﬁ B Woody, lemon, herbal
179520 Terpinolene 383 160 235 778 885  CuHi 1362 jpya oo Moodnswest
18  9.688 a-Terpinolene 4.04 2.45 3.54 7.16 8.15 CioHis 136.2 E’»ﬁ 5 -
19 9.986 Benzeneethanol 3.99 3.65 5.59 6.86 7.91 CsHi 0O 122.1 i g~ Floral, rose, dried rose
20 10.493 Benzeneacetonitrile 1.02 0.88 1.96 1.52 1.69 CsH/N  117.1 v -
21 10.661 2-Ethylhexyl acetate 11.61 1055  12.08 - - CioH200, 1722  Fg#f Earthy, herbal, humus
22 11.094 Linalool oxide I - - 1.98 - - CioHi3s0, 1702  p3#%f
23 11.168 Linalool oxide IV - - - 1.62 - CioH1:02 170.2 % %7
24 11.434 Naphthalene 1.14 - - 2.24 1.85 CioHs 128.1 v Pungent, dry, resinous

*§ vR#F 4] %+ TGSC information system
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% 52020 8 F o B FFSFHLF L SN - APEE R E A A TOR (F)
Table. 5. Volatile compounds and its related peak area and basic information of 2020 spring season ‘Chin-Shin-Oolong’ green tea.

(continued)
, W F A G ok 2 Ap ik R , AV | Wy
# RT ey g n Sl § kg it X
70.46% 69.75% 68.94% 67.81% 67.00% B
25 11.620 Methyl salicylate - - - - 1.50 CsHgO3 152.1 fia 57 minty
26 12.141 B-Cyclocitral 169 120 134 278 269  CiHiO 1522 g T“’plcfol;:erbal’
27 12216  6-Methylheptyl acrylate - - 5.09 - - Ci1H200: 184.2 fig %8 -
28 12.691 Geraniol 246 321 401 422 - CiHisO 1542  f#  Sweet, floral, fruity
29 13.505 Indole 1.94 - 281 058  2.60 CsHN 1171 # % Animal, floral
30 15.135 a-Copaene - - - 2.18 2.37 CisHas 2043 #Y% Woody, spicy, honey
31 15.968 B-Caryophyllene - - - 0.77 - CisHos 2043 YA Sweet, woody, spicy
32 16238 Coumnarin ; 072 131 088 103  CH©O, 1461 k% Sweet, hay,
coumaric
33 17.071 B-lonone 1.22 1.29 1.58 1.73 2.15 Ci3H200 192.3 il %= Floral, woody, sweet
34 17383 E,E-a-Farnesene 280 201 319 288 450 CisHa 2043 fpsag  Citrus, herbal,
lavender
35 17.742 5-Cadinene 136 145 188 238 311  CisHy 2043 ez hyme herbal,
woody
36 17.919  Dihydroactinidiolide 044 051 087 126 166  CuHiO. 1802 fesF  Ripeapricot, fruity,

tropical fruit

rA #8734+ TGSC information system
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%6.2019 & F w EATATHE FALF R S Ragn o
Table. 6. Volatile compounds composmons of 2019 autumn season ‘Chin-Shin-
Oolong’ green tea.

T BE A% 58 irge) il 55 insg  HU Boe

Treatment T:rptnis Alﬁlohﬁols Alfh;des Kitorﬁes gsteis Others Tojal

A* 43.11Y 36.79 12.85 5.01 11.45 7.90  117.11

B 21.95 28.04 10.69 6.22 7.17 9.75 83.82

C 39.21 40.76 14.52 6.56 15.51 13.34  129.90

D 42.98 42.58 14.19 6.96 25.75 9.83  142.28

E 33.49 53.82 11.39 5.96 30.01 7.95  142.62
Xz k3 A=70.71%, B=69.93%, C=68.89%, D=66.68%, E=65.40%

A=
VAR BT [T A g L 2 ik g

% 7.2019 # O BRONFTEFALFHEI S F L FEnjL BAF A
Table. 7. Proportion of volatile compounds compositing of 2019 autumn season ‘Chin-
Shin-Oolong’ green tea.

TR T PE A mE s AT A
Treatment Terpenes  Alcohols Aldehydes Ketones  Esters  Others Total
(o) (%) (%) (%) (%) (%) (%)

A* 36.81Y 31.41 10.97 4.28 9.77 6.75 100.00

B 26.19 33.45 12.76 7.42 8.55 11.63 100.00

C 30.18 31.38 11.18 5.05 11.94 10.27 100.00

D 30.20 29.93 9.97 4.89 18.10 6.91 100.00

E 23.48 37.74 7.99 4.18 21.04 5.58 100.00

7 'k ¥ A=70.71%, B=69.93%, C=68.89%, D=66.68%, E=65.40%
VI T £ 4 m A A vk (%)=4p 8 3B/ 540 $E 2 *100
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#8.2020 & 3 FAHFZHFHLFLI EF L FFN2 B
Table. 8. Volatile compounds compositions of 2020 spring season ‘Chin-Shin-Oolong’

green tea.

T BE A% 5F irge) il 57 insp HU e

Treatment Ti‘pinis Aiﬁcihﬁols Alfh;des Kitor?es Eﬁ:tef‘s Others Tojal
A* 32.08Y 33.17 9.09 2.24 1161 474 9293

B 22.53 39.14 7.07 2.87 10.55  0.96 83.12

C 30.81 51.68 8.26 4.23 17.18 4.89 117.05

D 71.07 12.70 21.15 5.29 0.00 7.05 117.25

E 80.39 7.91 19.20 6.35 1.50 8.57 123.93

Xz k¥ A=70.46%, B=69.75%, C=68.94%, D=67.81%, E=67.00%
YAREHE B AT T & R BB 2 m g

#9.2020 & F o FRCEF S FALF I S S Fagnlz A A
Table. 7. Proportion of volatile compounds compositing of 2020 spring season ‘Chin-
Shin-Oolong’ green tea.

Tt FERT prEE fE HBv A
Treatment  Terpenes  Alcohols  Aldehydes Ketones  Esters  Others Total
(%) (%) (%) (%) (%) (%) (%)

A* 34.52Y 35.69 9.78 241 12.49 5.10 100.00

B 27.11 47.09 8.51 3.46 12.69 1.15 100.00

C 26.32 44.16 7.06 3.62 14.68 417  100.00

D 60.61 10.83 18.04 451 0.00 6.01 100.00

E 64.87 6.39 15.50 5.13 1.21 6.91 100.00

Xz -k ¥ A=70.46%, B=69.75%, C=68.94%, D=67.81%, E=67.00%
VI T £ 4 m A A vk (%)=4p 8 3B/ 540 $E 2 *100
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2010, F -k F #2020 £ F P B HESFERE T L B
Table. 10. Effect of succulent shoot moisture content before panning on sensory
evaluation scores of senior sensory evaluator of 2020 autumn season
‘Chin-Shin-Ganzai’ green tea.

{’]‘EL

e

Treatment Tea COIC.)r of tea Azioiﬁna '/I'z;i To‘gz? :\core
Appearance Liguor

AY 12.50 ¢* 14.00 b 21.92 2245 cd 70.87 ¢
B 14.00d 1433 b 22.23 21.79d 72.20 ¢
C 15.33 be 16.00 a 23.23 24.19 ab 78.75 a
D 17.00 a 13.33b 21.48 23.58 be 75.39b
E 14.67 cd 16.00 a 24.06 25.07 a 79.80 a
F 16.33 ab 13.33 b 22.08 23.90 ab 7549 b

p-Value kskok kkosk ns kokosk kok

*n=12, mean separation with columns by LSD, 5% level
Yz k¥ A=76.16%, B=74.70%, C=73.48%, D=71.36%, E=70.96%, F=68.95%

211 3k FH202 E F oYy BF FFTHERE TR F HTL PP
Table. 11. Effect of succulent shoot moisture content before panning on sensory
evaluation scores of senior sensory evaluator of 2021 spring season ‘Chin-Shin-
Ganzai’ green tea.

fvl",g., ’J( ¢ é % PSS »i"i;‘“\
Treatment Tea Color of tea
. Aroma Taste Total score
Appearance Liquor

AY 17.75 a* 15.60 cd 2247 ¢ 20.31d 76.12 b
B 16.75 be 15.27d 22.92 be 20.54 cd 75.16 b
C 15.25 cd 1691b 24.17 a 22.94 a 79.27 a
D 15.25 cd 16.09 ¢ 23.03 be 21.61 be 76.15b
E 15.00d 15.60 cd 24.06 a 21.89 ab 76.69 b
F 15.75¢ 1745 a 23.64 ab 22.23 ab 79.40 a

p-value o3k ok koK 3k sk sk ok

*n=12, mean separation with columns by LSD, 5% level
Y2 k& A=74.69%, B=73.82%, C=72.73%, D=71.76%, E=71.52%, F=70.06%
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Z012.2020 & F oo Y BEORFSEFEF R LA - ApEE BB A AT
Table. 12. Volatile compounds and its related peak area and basic information of 2020 autumn season ‘Chin-Shin-Ganzai’ green tea.

, WF T F ok 2 A HE s %
#  RT v g OF S ek ak
76.16% 74.70% 73.48% 71.36% 70.96% 68.95% L%
1 5349 cis-3-Hexenol ; ; i ; ; 042  CeHnO 1001 s ~ greem vegetable,
herbal
2 5475 Ethylbenzene 0.08 010  0.16 - 038 023 CeHwo 1061 Hw _
35917 Styrene 036 016 037 043 038 092 CsHs 1041 27 sweet, floral
4 7.109 Benzaldehyde 037 029 061 083 063 132 CHO 1061 FH SWZT;’K‘)’;S“’
5 7542 6-Methyl-5-hepten-2-one 013 ~ 0.08 016 023 018 030 CgHuO 1262  fH#F Cl“rus’ green,
emongrass
6  7.626 Myrcene 049 - . 077 063 089  CiHi 1362 fsa | CPPEm. spicy,
plastic

. o Fatty, green,
7 7.984 (E,E)-2,4-Heptadienal 0.20 0.11 - - - 0.45 C-7H;00 110.1 e vegetable
8 8422 Benzenemethanol 0.30 - 031 063 059 089  C/HsO 108.1 [E&f Floral, rose,

balsamic

9 8641  Benzeneacetaldehyde ~ 0.10 012 028 036 033 098  CsHsO 1201  FE#f Greefi’)rsa‘feet’
10 8.692 Trans-B-Ocimene 1.37 0.88 1.48 1.13 0.67 1.02 CioHie 1362 #F 4 Sweet, herbal
11 8929 gamma-terpinene 088 033 063 247 121 174  CiHi 1362 54 Woogzr’ggnon’
12 9.157 3-Methyl-phenol 0.18 0.20 0.37 0.39 0.27 0.89 C/HsO 108.1  P##F  medicinal, woody

* & vR %84 %4 TGSC information system
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% 12,2020 #F o Y F RESFIELFHE LA - pEFEBE A FTH (H)
Table. 12. Volatile compounds and its related peak area and basic information of 2020 autumn season ‘Chin-Shin-Ganzai’ green tea.

(continued)
/ Yy F g ok g 2 dp g ‘ 5 A
# RT L&t [ a 53  PAFe i
76.16%  7470%  73.48% 71.36%  70.96%  68.95% v
13 9.199 Linalool oxide I - - - - 1.19 2.51 C10H150, 170.2 B% 5F -
14  9.502 Linalool oxide II - - - - 0.90 1.75 CioH 1502 170.2 iy -
15 9.688 Linalool 037 017 057 071 077 172 CioHsO 1542  f# C”r;lvsv’ef;?ral’
16 9.991 Benzeneethanol - - - - - 1.63 Cs Hi0O 122.1 i %= Floral, rose
17 10009 (ByA8-Dimethyl-1.3.7- 1 o590 ] i ; CiHis 1502 %4 .
nonatriene
18 11.089 Linalool oxide III 0.41 0.46 0.76 - 0.98 1.49 CioH1302 170.2 fis 48 -
19 11.164 Linalool oxide IV - - 0.82 - - 1.82 CioH1302 170.2 A% %8 -
20 12.141 B-Cyclocitral . 018 - ] . 055 CuHeO 1522 A Tmplcraol;;lerbal’
21  13.505 Indole 0.32 0.12 - - - - CsH/N 117.1 H Animal, floral
22 15.135 a-Copaene 0.26 - - - - - CisHas 2043 jpsap  voodys spicy,
honey
23 17.742 §-Cadinene 041 039 082 076 068 1.99 CisHas 2043 WA Thyrvrszﬁ;rbal’
*§ vR#F 4] %+ TGSC information system
90

doi:10.6342/NTU202204102



2 13.2021 £ 7 oY F°FFHFEFH S - AEESERAATHR
Table. 13. Volatile compounds and its related peak area and basic information of 2021 spring season ‘Chin-Shin-Ganzai’ green tea.

GFD G K2 A s

# RT v &4 L S I~ F R A i X
74.69% 73.82% 72.73% 71.76% 71.52% 70.06%
1 5349 cis-3-Hexenol - 063 082 078 073 080 CeHO 100.1  fHEE (3joant
vegetable, herbal
2 5917 Styrene 0.38 0.30 0.41 0.29 0.56 0.60 CsHs 104.1 Av Sweet, floral, plastic
3 6.076 Heptanal - 0.58 - 0.65 2.56 - C/HiO 114.1 fE%¢  Fresh, green, herbal
4 7.109 Benzaldehyde 2.50 2.37 3.18 2.47 0.35 3.52 C7HsO 106.1 g% Sweet, bitter, almond
5 754 OMethylShepten- g 40 040 041 040 369 049 CHWO 1262 A Citrus, green,
2-one lemongrass
6  7.626 Myrcene 442 298 455 390 185 275 CiHis 1362  fEH Pepfl’j"iz-‘gt iscplc-‘/’
(E,E)-2,4- - Fatty, green,
7  7.984 Heptadienal 1.69 1.67 1.71 1.61 0.54 293 CHi O 110.1 i3 vegetable
g 8.138 a-terpinene 0.60 - 0.62 059 481 - Coli 1362 iy voody lemon,
herbal
9 8277 p-Cymene 5.32 3.40 5.89 4.93 2.86 4.02 CioHia 1342  #%%%  Citrus, woody, spicy
10 8422  Benzenemethanol ~ 3.18 278 3.38 291 1.09 349 GHO 1081 i Fgﬁ;ﬁfﬁ

11 8.641 Benzeneacetaldehyde 0.51 0.87 1.16 0.87 4.44 1.14 CsHiO 120.1 firz=y Green, sweet, floral

12 8.692 Trans-B-Ocimene 266 422 699 380 357 334 CiHis 1362 i Sweet, herbal

x & vk #7744+ TGSC information system
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2013.2021 & F oW B0 F F B KB £ P EE SR R A TR ()
Table. 13. Volatile compounds and its related peak area and basic information of 2021 spring season ‘Chin-Shin-Ganzai’ green tea.

(continued)
#oRT hEF¥ 74.69% 73.85‘;}% :2273(;3’; .ii:fdéf.sz% ooe | T A\; 2 DA
13 8766 1-Ethyl-2-formylpyrrole 071 072 090 059 - 079 GCHNO 1231 #7 Bu“;;f)f;ted’
14 8929 y-Terpinene 357 063 450 332 - 326  CuHi, 1362 % W""Sg;ggnon’
15  9.157 3-Methyl-phenol - 0.63 0.65 - 0.83 0.51 C7HsO 108.1  f#  medicinal, woody
16  9.199 Linalool oxide I - 3.28 3.62 3.34 3.62 3.35 CioHisO, 170.2 [ir%~3 -
17  9.502 Linalool oxide 1T - 0.63 - - 4.48 544 CioHisO, 170.2 i~y -
18  9.688 Linalool 4.33 0.63 9.38 6.92 1.77 9.26 CioHi50 154.2 Fs4#8  Citrus, floral, sweet
19 10000 (Er48Dimethyl-L37-ygq 433 392 321 473 CuHs 1502 i i
nonatriene
20 11.089 Linalool oxide III 6.37 482 528 384 439 1098 CiHisO, 1702  pEag -
21 11.164 Linalool oxide IV - 7.51 7.20 6.59 6.44 - CioHis0,  170.2 il -
2 12.141 B-Cyclocitral .14 063 129 113 092 139 CioH© 1522 @ Tmpicraoléeherbal’
23 12.691 Nerol - 0.63 - - 2.06 2.93 CioHi50 154.2 F3#8  Sweet, neroli, citrus
24 13.505 Indole 1.32 0.63 1.01 1.54 1.33 3.55 CsH/N 117.1 2w Animal, floral
*F vh#g 4] %% TGSC information system
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2 13.2021 £ F «H F FFHRELF LN LB - AR BE A ATR (D)
Table. 13. Volatile compounds and its related peak area and basic information of 2021 spring season ‘Chin-Shin-Ganzai’ green tea.

(continued)
N o e s #.J.Jé 18 ‘ ~ 3
4 RT g g e k2 Any o K7 Y
R R R e TN S g 3 F A

25 15.088 cis-3-Hexenyl hexanoate - - 245 - - - CH»0, 1983  fq#f Fruity, green,
tropical

26 15.135 a-Copaene 190  0.63 - - 1.28 - CisHa 2043  iR%e WO(ii)};,le:S}l?my’

27 15.502 cis Jasmone - - - 2.12 - 415 CuHi O 1642 i # Herbal, floral,
jasmin

28 17.067 B-Tonone 119 063 125 129 110 222 CoHxO 1923 map b woody

29 17.742 5-Cadinene 246 063 210 225 215 476 CuHu 2043 G TS g‘;fbala

30 17.914  Dihydroactinidiolide - - 0.75 113 1.08 1.00 CuHiO, 1802  fArsf Ripe apricot, fruity,

tropical fruit

A#84] %% TGSC information system
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# 14.2020 & F oo H BOREFSEFELFHC L P FEnjL B
Table. 14. Volatile compounds compositions of 2020 autumn season ‘Chin-Shin-
Ganzai’ green tea.

T BE A% 5F irge) il 57 i W £ g
Treatment Tt:iptnis Alﬁiihﬁols Alfh;des Kitor?es Eﬁ:teis Others
A* 3.41Y 0.86 0.68 0.13 0.77 5.84
B 2.54 0.84 0.70 0.08 0.38 4.53
C 2.87 1.76 1.21 0.16 1.35 7.35
D 5.14 1.73 1.19 0.23 0.43 8.71
E 3.19 4.71 0.96 0.18 0.76 9.80
F 5.63 13.11 3.30 0.30 1.15 23.49
7k F A=76.16%, B=74.70%, C=73.48%, D=71.36%, E=70.96%, F=68.95%

i_$‘
VAR EHE 3R T ML S b sk g/ 2 Iz aE 38

# 152020 & F oY B RFHEFLF P EH L FEnj2 B A0t
Table. 15. Proportion of volatile compounds compositing of 2020 autumn season
‘Chin-Shin-Ganzai’ green tea.

I iS4 FEaR ik 47 #v #fe
Treatment  Terpenes Alcohols Aldehydes Ketones Others Total
(%) (%) (%) (%) (%) (%)
A* 58.39Y 14.66 11.59 2.21 13.15 100.00
B 56.09 18.45 15.42 1.70 8.34 100.00
C 39.10 23.90 16.42 2.16 18.42 100.00
D 58.93 19.89 13.64 2.64 4.90 100.00
E 32.57 48.01 9.77 1.87 7.78 100.00
F 23.97 55.81 14.04 1.29 4.89 100.00

X%k F A=76.16%, B=74.70%, C=73.48%, D=71.36%, E=70.96%, F=68.95%
VI LI £ gl At (%)=Ap S 354D $HE 5 %100
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#16.2021 £ F wHBF FFHFELFHU EP I FEnjL B
Table. 14. Volatile compounds compositions of 2021 spring season ‘Chin-Shin-
Ganzai’ green tea.

T BE A% 5F ipgay il 55 iEp~ 2 Boe
Treatment T:rptnis Alﬁiohﬁols Alghjdes Kitorﬁes gsteis Others Tojal
A* 25.79Y 13.88 5.83 1.65 0.00 241 49.56
B 12.47 21.52 6.12 1.03 0.00 1.64  42.78
C 28.98 30.33 7.33 2.40 2.35 2.31 73.71
D 22.70 24.38 6.74 4.95 0.00 242 61.18
E 19.73 31.41 8.80 5.87 0.00 1.89  67.70
F 22.86 36.75 8.98 7.85 0.00 4.93 81.38
Xz k¥ A=74.69%, B=73.82%, C=72.73%, D=71.76%, E=71.52%, F=70.06%

VAR EHE 3R T ML S b sk g/ 2 Iz aE 38

#17.2021 #°F o {35 F 5 FLF P EH L Fnj2 B LF At
Table. 17. Proportion of volatile compounds compositing of 2021 spring season ‘Chin-
Shin-Ganzai’ green tea.

T T T T E

Treatment  Terpenes  Alcohols  Aldehydes Ketones Esters Others  Total
(%) (%) (%) (%) (%) (%) (%)

AX 52.04Y 28.01 11.77 3.32 0.00 4.86 100.00

B 29.16 50.31 14.30 2.41 0.00 3.84 100.00

C 39.32 41.15 9.95 3.26 3.18 3.14 100.00

D 37.11 39.85 11.01 8.08 0.00 3.95 100.00

E 29.15 46.39 12.99 8.67 0.00  2.80 100.00

F 28.09 45.16 11.03 9.65 0.00 6.06 100.00

* %ok & A=74.69%, B=73.82%, C=72.73%, D=71.76%, E=71.52%, F=70.06%
VI T £ 4 A A vk (%)=4p 8 B/ 540 $E 2 *100
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A8 ZRFH20I9& F o FIFREFEFEFHPN FHF 7 220 F
Table. 18. Effect of moisture content of succulent shoot on non-volatile compounds
content of 2019 autumn season ‘Chin-Shin-Oolong’ green tea.

B5 AR KN Rl i why p2L T
treatment Total polyphenol Amino acid Caffeine
(mg-g! d.w.) (mg-g! d.w.) (mg-g! d.w.)
AY 56.07 a* 7.96 30.36
B 51.35b 7.72 28.08
C 5845a 7.34 30.68
D 56.86 a 7.02 29.94
E 55.13 ab 7.42 29.48
p-value * ns ns

*n=3, mean separation with columns by LSD, 5% level
Yz k¥ A=70.71%, B=69.93%, C=68.89%, D=66.68%, E=65.40%

219 7 RFH2020 E F o FAFFHFAEFHP FF 7 ELHE
Table. 19. Effect of moisture content of succulent shoot on non-volatile compounds
content of 2020 spring season ‘Chin-Shin-Oolong’ green tea.

B 5 A R R vhy P2 ]
treatment Total polyphenol Amino acid Cafteine
(mg-g! d.w.) (mg-g! d.w.) (mg-g! d.w.)
AY 71.71 ¢ 17.40 35.95
B 72.16 be 20.52 35.25
C 80.34 a 21.65 38.35
D 75.75 abc 16.08 37.94
E 77.68 ab 18.42 38.34
p-value * ns ns
*n=3, mean separation with columns by LSD, 5% level
Y % -k & A=70.46%, B=69.75%, C=68.94%, D=67.81%, E=67.00%
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%20, 7 RFHE2020 # F oo FREFSEFEFHPN FHF T E2PE
Table. 20. Effect of moisture content of succulent shoot on non-volatile compounds
content of 2020 autumn season ‘Chin-Shin-Ganzai’ green tea.

B Ap KR RSN whr e ]
treatment Total polyphenol Amino acid Caffeine
(mg-g! d.w.) (mg-g! d.w.) (mg-g! d.w.)
AY 102.73 b 22.27b 39.99 bed
B 126.88 a 19.47b 34.56d
C 97.58b 30.72 a 39.30 cd
D 103.99b 30.90 a 45.14b
E 115.4 ab 3540 a 52.18 a
F 101.85b 3435a 43.87 be
p-value * * *

*n=3, mean separation with columns by LSD, 5% level

Yz k3 A=76.16%, B=74.70%, C=73.48%, D=71.36%, E=70.96%, F=68.95%

21 7 RFH2021 E F o B FFTEFEFHP FHF T E2PE
Table. 21. Effect of moisture content of succulent shoot on non-volatile compounds
content of 2021 spring season ‘Chin-Shin-Ganzai’ green tea.

B ap R R N why P2 ]
treatment Total polyphenol Amino acid Caffeine
(mg-g! d.w.) (mg-g! d.w.) (mg-g! d.w.)

AY 80.07 ab 10.86 ¢ 43.99 ab
B 74.93 b 14.34 ab 43.20 be

C 73.17b 16.07 ab 39.76 ¢
D 82.36a 13.94b 42.21 be
E 75.30 ab 16.36 a 42.99 be

F 82.36 a 15.83 ab 46.98 a

* * *

p-value

*n=3, mean separation with columns by LSD, 5% level
Y2 k& A=74.69%, B=73.82%, C=72.73%, D=71.76%, E=71.52%, F=70.06%
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%22 7 RFH2019 & FEINREIEFRLRE T ELHE
Table. 22. Effect of moisture content of succulent shoot on catechins content of 2019 autumn season ‘Chin-Shin-Oolong’ green tea.

GA GC EGC C EC EGCG GCG ECG CG M mAle R
Treatment DR E * 2

(mgg’) (mgg’) (mgg’) (mgg’) (mgg") (mgg’) (mgeg’) (mge’) (mgg") (,ol) (mggl) (mgg)

AY 0.25 b* 5.55 16.50  1.88 bc 4.66 4.25 3.43 2.80 0.96 28.59 11.44 40.03

B 0.28b 5.81 18.62 1.65c 5.12 4.38 3.34 2.97 1.08 31.21 11.77 42.98
C 0.31 ab 6.01 2223  2.32abc 6.19 5.62 4.54 3.76 0.97 36.75 14.89 51.63
D 0.37 a 5.55 18.78 2.88a 4.70 4.77 4.35 3.31 0.91 31.91 13.35 45.25
E 0.39 a 5.28 18.89  2.72 ab 5.46 491 4.20 3.38 0.88 32.35 13.38 45.73
P-value * ns ns * ns ns ns ns ns ns ns ns

*n=3, mean separation with columns by LSD, 5% level
Y % -k & A=70.71%, B=69.93%, C=68.89%, D=66.68%, E=65.40%
P2 x 2=GC+EGC+C+EC pg3]w2 % 2=EGCG + GCG + ECG + CG
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%23 7 RFH2020E F o EIREFZTEEFRRF I ELREE
Table. 23. Effect of moisture content of succulent shoot on catechins content of 2020 spring season ‘Chin-Shin-Oolong’ green tea.

GA GC EGC C EC EGCG GCG ECG cc MFAr 3 milw R
Treatment 5l * %
(mgg’) (mgg’) (mgg’) (mgg’) (mgg') (mgg’) (mgeg’) (mge’) (mgg’) (ool (megl) (mgg!)
AY 0.34 7.93 25.56 546b 8.43ab* 547 4.94 3.61 0.95 47.38 14.98 62.36
B 0.29 698 2294 517b 7.dlabc 524 4.89 3.66 0.93 42.20 14.72 56.92
C 0.42 9.22 28.87 7.33ab 9.80a 6.54 6.21 4.43 1.05 55.22 18.24 73.46
D 0.52 9.46 3043 887a 629bc 578 7.02 4.88 1.14 55.06 18.81 73.87
E 0.64 6.83 2499 748ab 5.l4c¢ 5.03 5.32 4.29 1.03 44.44 15.67 60.11
P-value ns ns ns * * ns ns ns ns ns ns ns

*n=3, mean separation with columns by LSD, 5% level
Y % -k & A=70.46%, B=69.75%, C=68.94%, D=67.81%, E=67.00%
A2 x 2=GC+EGC+C+EC p33]w2 % 2=EGCG + GCG + ECG + CG
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24 7 oRFEH2020F FoHEFREEFLRF I ELREE
Table. 24. Effect of moisture content of succulent shoot on catechins content of 2020 autumn season ‘Chin-Shin-Ganzai’ green tea.

GA GC EGC C EC  EGCG GCG ECG cc MAFA 3 mialw R
Treatment 5l * %
(mgg’) (mgg’) (mgg’) (mgg’) (mgg’) (mge’) (mgg’) (mgg") (mgg) (o0l)  (meg!) (mgg!)
AY 1.57 16.20 19.69 9.26 4.28 12.37 28.58 bc* 9.92 2.56 49.43 53.44  102.87
B 1.93 18.82  19.11 9.63 5.97 1422  3870a 11.12 3.33 53.53 67.38 12091
C 1.49 14.13 15.25 8.94 4.07 10.19 26.63 ¢ 7.58 2.78 42.39 47.18 89.57
D 4.28 1427 1693 5.67 3.47 10.71  28.10¢ 8.85 2.79 40.35 50.45  90.80
E 1.92 1458  16.60 6.19 3.27 1337  37.03ab  11.30 3.64 40.63 65.34  105.98
F 1.94 13.27 16.55 6.63 3.59 11.49 28.62 bc 9.77 2.82 40.04 52.70 92.74
P-value ns ns ns ns ns ns * ns ns ns ns ns

*n=3, mean separation with columns by LSD, 5% level
Y% -k F A=76.16%, B=74.70%, C=73.48%, D=71.36%, E=70.96%, F=68.95%
P52 % 2=GC+EGC+C+EC pyi]v2 % 2=EGCG + GCG + ECG + CG
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# 25,7 RFHEH202 5B FFEERXEEFELEE
Table. 25. Effect of moisture content of succulent shoot on catechins content of 2021 spring season ‘Chin-Shin-Ganzai’ green tea.

GA GC EGC C EC EGCG GCG ECG CG MAHIANE @A A
Treatment _1 ; ; _1 ; _1 _1 ; R I
(mgg’) (mgg’) (mgg’) (mgg) (mgg) (mgg’) (mgg) (mgg) (mgg’) (400 (mgg!)  (mgg!)
AY 0.89c 5.89d 17.45b 13.24c 5.69 12.82 15.00 1051 237a 42.27 c 40.70 82.97
B 1.09 ab 6.80bc 18.8l1ab 15.11ab 6.10 12.15 14.98 957 2.08ab 46.83 ab 38.77 85.60
C 0.93 bc 6.08cd 17.47b 13.57 bc 5.80 10.75 12.80 834 1.81bc 42.93 bc 33.70 76.62
D 1l11la 7.05ab 2048a 15.17ab 6.22 12.35 14.36 942 1.78bc 48.92 a 37.91 86.83
E 1.06 ab 7.74 a 20.63a 1583a 6.53 12.23 13.71 928 164c 50.73 a 36.85 87.59
F 1.19a 7.00ab 19.48ab 15.83a 6.69 13.09 13.99 10.75 1.91bc 49.00 a 39.75 88.75
P-value * * * * ns ns ns ns * *x ns ns

*n=3, mean separation with columns by LSD, 5% level
Yz k& A=74.69%, B=73.82%, C=72.73%, D=71.76%, E=71.52%, F=70.06%
PRIk 2=GC+EGC+C+EC fgdls2% 2=EGCG + GCG + ECG + CG
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