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C. AR MIGERIE 7704 + S IR EER B R A CNS 15022 - N 6384 " 57528 |
ZhaBR 77k o DL HPLC S i85 i R R S ZS 2 EAEY)
(-)-Catechin (C), (-)-Epicatechin (EC), (-)-Epigallocatechin (EGC),
(-)-Catechin-3-gallate (CG), (-)-Epicatechin-3-gallate (ECG),
(-)-Epigallocatechin-3-gallate (EGCG), (-)-Gallocatechin-3-gallate (GCG),
(-)-Gallocatechin (GC) - KHE FI A R & BN REM BB AR EEE -
d. 25 le & & 02 (Henderson et al., 2000 ) :
(a) &fF¥ The Zorbax Eclipse-AAA column150-mm length columns 5um -
(b) Detector: Aglient 1260 Fluorescence Detector, Wave length: 338 nm, Injection volume:
10 uL ° Eluent A: 10 mM Ammonium ethanoate, Eluent B: methanol: acetonitrile: water
=45:45:10, Flow rate: 2 mL/min -
(1) BB RO RS
A~ RBEZEAL
FAREE R FFHL 0.59° LA 5 mL iy 50%HEE (& 0.1% HER)  DIEE R 2% 30 min
% REERS - FRRER S SmL -
B~ TEFZEEEN  DmE AL (thtvh) Bl TatE R (2% HLeeetal,
2005)
a B BlE AN AR
() pH1 KCI £ iz (0.025M )
1.86 g KCI + 980 mL B F-/Killi E & % 1,000 mL% > FFLI6N HCI FEEZpHZE] -
(b) pH4.5 CH;COONa&E EA (0.4M)
54.43 g CH;COONa + 960 mL Z=EE /K 8% 1,000 mL{% - FELI6N HCI Z§#pH
F45-
b.HL mLISSZHUK > Il A4mL pH1 KCISEEAR - Fi%pHEL » §FE 20 g1z Bl
5E 520 nm %700 nm 27 S AE -
C.HIL MLASHEEEUR » il A4 mL pHA.5 CH3COONa4B BN » SHBEpHZEA5 - BFE 20 43
FE% 7T RIAIE 520 nm 2700 nm K AE
d.zE /A5t © Anthocyanin content (mg/g) = (AxMWxDFx10%) / (ex L)x(V/W)
= (Ax449.2xDFx10%) / (26,900x1)x(0.005/0.5)
(a) A (Absorbance, BZ5%AE) = [(Aszonm-Azoonm)prz = ( Aszonm=A7oonm) pH 4]
(b) MW (Molecular weight, 477&) = 449.2 g/mol for cyanidin-3-glucoside (cyd-3-glu).
(c) DF (Dilution factor, F#F§(%24) GERUR NN ALEE 2 %~ FFEE %)
(d) 10® = factor for conversion from g to mg.
(e) € (Molar extinction coefficient, ELHM5¢(24%) = 26,900, in L & mol™ cm?, for
cyd-3-glu.
(f) L (Cell path length in cm, EREEE)=1
(9) V ZEHURR E SRR =0.005 L
(MW kEmESE =05 %
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H

T~ Bk 25 SRACATEM (12 4593 THE5E) (108 £F)
Table 1 Prediction of the male parent of TTES No. 25 (12 groups of molecular markers) in 2019

Ao/ 5 5 R 25 5 ok 1358
A 126/129 129/138
B 197/209 197/209
C 261/261 261/264
D 153/162 144/162
E 229/229 216/229
F 265/265 265/277
G 116/127 127/129
H 159/159 159/169
I 240/249 240/249
J 104/110 101/110
K 159/167 159/159
252/260 252/252

T FrimfEESS 25 SREUE IR SRS 18 SR A R EER BRI (100 F-F)
Table 2 Investigation on the agronomic characters of tea buds and leaves of the new cultivar TTES
No. 25 and the control cultivar TTES No. 18 (2011-spring)

il FHEHEE B2 25 5% 25 18 5k
£ (cm) 6.52+0.76 6.80+0.70

2 (cm) 2.87+0.21 2.73+0.15

o = (mm) 0.25+0.04 0.230.02
—= 1-2 & E (cm) 2.08+0.13" 1.54+0.26
1-2 EifEfE (mm) 1.89+0.19 2.21+0.15"

TEFEFE (cm?) 13.12+2.10 13.05+1.95

£ (cm) 7.18+1.60 8.67+1.21

2 (cm) 3.61+0.51 3.70+0.42

o £ (mm) 0.27+0.01 0.27+0.01
F=E 2-3 EifE (cm) 3.61+0.56 3.130.50
2-3 B (mm) 2.49+0.35 2.71+0.18

TEFEFE (cm?) 18.44+6.02 22.65+5.36

£ (cm) 10.60+0.46 10.68+0.43

- 2 (cm) 4.54+0.34 4.71+0.21
P = (mm) 0.31+0.02" 0.27+0.02
TEFEFE (cm?) 33.73+3.84 35.19+2.10

RO Ry 2= FE 5% 2 /KAE » 8 Ry7e B 1% 2 KAk
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=~ 109 iR E S 25 SREUAIR R E S 18 SR HRpOE R A
Table 3 Investigation on the survival rate of cuttings of the new cultivar TTES No. 25 and
the control cultivar TTES No. 18 in 2020

JHEIEH =525 5% =518 5k
FHERCER (%) 92% 85%

VU ~ 108 s 24 25 SREUEIE s R A 18 SREIR e e RislEsi & (16 447)
Table 4 Survey on tree height and canopy after pruning of new cultivar TTES No. 25 and control
cultivar TTES No. 18 in 2019 (16 years old)

FHETE H 245 25 9% 25518 5%
= (cm) 772" 69+4
& (cm) 110410 105+13

RPH*E Ry BIE S% 2 /KAE » 7 E Ryre B 1% 2 KAk

FT > 2019 R miE RS 25 SR IRALTHE R 18 SRR EREI FERAAH A R Z i
Table 5 Comparison of the yield of hand-picked fresh tea leaves in different seasons between the new
cultivar TTES No. 25 and the control cultivar TTES No. 18 in 2019

REWE (kg/ha) N
S i aat

27525 9% 1,200~1,380 1,000~1,180 850~ 990 350~390  3,400~3,940

27518 9% 1,280~1,480 1,100~1,260 920~1,050 360~420  3,660~4,210

S ¢ PR B 0 3

FON ~ HreniEESS 25 SRR E S 18 SR A FRHEHE (107 £5%)
Table 6 Investigation on the reproductive characteristics of the new cultivar TTES No. 25 and the
control cultivar TTES No. 18 (2018 Spring)

PHETHE 27525 9% 275 18 55
Bl C(AIE) 3/22~4/7 3/20~3/30
HIFE (A%) (—L=3) 117 116
ZeEEa g (30x30 cm?) EEEY 35+1 36+2
ERE 58 5

fit 1 i
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H

Ft - HranfEESS 25 SRELH I mAEE O 18 5 e E A AR N (108 4F)
Table 7 Investigation on the occurrence of pests and diseases of the new cultivar TTES No. 25 and the
control cultivar TTES No. 18 (2019)

7 ik 2 R
o S aiy \ s O g PR SHG A
WK R samime mERER D aae
E5 2597 + — — + + + +
EZE31855 ++ — + ++ + ++ —

— LR (0%) ; + 0 ER (< 10%) ; ++ i (10~30%) ; +++ B (=30%)

F)\ ~ BrinfEEZS 25 9 BRI 18 SR FIREALARVE et tbi ot
Table 8 Comparative analysis of sensory evaluation of black tea in different seasons between the new
cultivar TTES No. 25 and the control cultivar TTES No. 18

BVE et E

2 miE Bk E Ke R R £
(1051) (@073) (2057) (2547)  (2541) (1077)

ooy

I

HHK 23 259% 7.3t0.1 7.5+0.1 11.740.6 13.240.7 13.3+t0.7 4.5+0.5 57.4+2.4

(108 FF) =% 18%F 7.3+0.3 7.4+02 11.7+0.3 13.9+0.1 13.9+0.1 55+0.4  60.1+05

B E75255F 75£0.1 7.5+0.1 125+05% 16.1+1.3 155+1.3 4.8+0.5 63.9+3.7

I

(107 4F) =% 18%: 7.3+0.1 7.4+02 11.2¢0.3 17.2+0.3 14.9+1.2 6.0+0.6 63.9+15

Rk 2752598 7.6+£0.1 7.5+01 14.3+1.8 16.8£0.4 17.0+2.1 5.8:0.1  68.8+4.5

I

(107 4F) =Z=x£18%: 75401 7.5+0.1 13.30.4 19.3+0.4" 18.9+0.1 6.6+0.1** 72.9+0.1

e S B8 65 7.0 14.0 17.0 17.0 5.4 66.9
(107 %) =%:18% 6.8 7.0 13.0 19.5 19.0 6.2 715

RPEKR ~ B DORMUER B B2 5 SN KHE » 7 Ry B 1% 2 /KAE
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TS~ FrmfEEZS 25 5F R BIRGEE S 18 975 - AT EE St tbi i
Table 9 Comparative analysis of sensory evaluation of green tea in the spring and summer seasons of the
new cultivar TTES No. 25 and the control cultivar TTES No. 18

B fEPEE
ES it UZIN (e Ke IR BR sy
(1057)  (1053)  (20%3)  (@07%7)  (307%))
BR EZE255F 6.5:01  6.2#0.1" 14.0:04 20.3x0.2 19.9:t0.2  66.90.5
(1104F) =% 185%F 65:01  6.0:00  13.9+03 19.7#03 19.4+05 65511
B HEZE2545%F 6.5:0.17" 6.1:0.1" 14.4:0.2 19.6+0.2 19.6:t0.2  66.2£0.5

(1104) =% 185% 6.0£0.1 5.9+0.1 14.3+0.2  19.7#0.2 19.3+0.2 65.1+0.4

RPH*E Ry BIE S% 2 /KAE » 7 E Ryre Bk 1% 2 KAk

Tt~ WramfEESS 25 GR R ER 18 JRERR A by B B 2 ELER (105 F5Z)(BAL © %DW)
Table 10 Comparison of biochemical components in green tea made from new cultivars TTES No. 25 and
TTES No. 18 (2016-spring)(unit: %DW)

Ty RGREH WAL Y e e
=55 25 5% 9.56+0.79 2.38+0.17 2.09+0.17 11.60+1.05
=75 18 5% 12.01+0.73 2.77+0.16 2.16+0.22 14.77£1.17

Fet— -~ FranfHER 25 SRR ESS 18 SRR bRy & 8 2 LhiR (105 &2 ZR)(HAr © %DW)
Table 11 Comparison of biochemical components in black tea made from new cultivars TTES No. 25
and No. 18 (2016-summer)(unit: %DW)

o 4 B SN ninEER] AR B Tl
E L 05 3.57+0.29 3.37+0.27 2.00+0.16 12.27+1.28
B 18k 8.32+0.49 3.84%0.22 3.0.4+0.23 19.80+0.97

Pt WTEEEESS 25 SERGEESS 18 B E A LA B B i (110 4E-BKEE)(Bfir © %DW)
Table 12 Comparison of biochemical components of the new cultivars TTES No. 25 and No. 18
(2021-autumn)(unit: %DW)

it WEREE RN SR AL WEITEE
ZK259%F  12.43+0.05 2.84+0.02  1.46+0.03 2.21+0.38 18.33+0.06

25518 5f 24.22+0.10 4.18+0.02 2.41+0.09 3.06+0.09 26.15+0.08
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Fot= - FronfEESE 25 iR ESS 18 i EE R AR ELE (110 4£5XK)
Table 13 Comparison of anthocyanin content of new cultivars TTES No. 25 and No. 18 (spring

tea in 2021)
W Y DF PHLUIE(E PHA.S BOEME Anthocyanin
= e FRAUEE oy EEE  Fy EE
DD*@ Hﬂ}iéi e / / NS
© HatH ftz5% 520nm 700nm 520nm 700nm  (Mg/g)  maly 7=
(L) e DW
0.5 0.005 5 1.2314 0.2916 0.6056 0.2486 0.49
EX 2558 05 0.005 5 1.2466 0.2980 0.6116 0.2492 0.49 0.50 0.02
0.5 0.005 5 1.2939 0.3106 0.6066 0.2506 0.52
0.5 0.005 5 0.3611 0.1807 0.3446 0.1744 0.01
27X 185% 05 0.005 5 0.3689 0.1861 0.3488 0.1792 0.01 0.01 0.00
05 0.005 5 0.3751 0.1834 0.3573 0.1808 0.01




% 255% ) Rk

TPV ~ B e B T o el T L MR — B R

Table14 List of distinguishing characteristics of application cultivar and Control cultivar

ok 7R oM FEEmmiE 245 25 9% ¥HiE e =45 18 9%
1 |t &R CFEEAR CER FEAR FEAR
2 |RE LB LR OFESR ] i
3 |ERH (& [ 155 58 Giie
4 |EERR CIREAEE ELZ6RE [ J9ARE H 28 HHEE H 2E HHEE H Ze
5 |¥EEHM Uk [I3&r [Ik&k [DKE [ssr JHEAM |4k &k
6 |FER LIone LR LfEER LEFE LHM_ EET LEEZ
7 |EELRMER e Ol s s R
8 |HELHM: Ol &gy (12%) (1¥H ¥H | N (1R%)
9 |EEEMK LI/ N B g (1A
10 |#E4% ClEE Otk IRk - BORER SRR
11 |EEmRRE CEE LIER LI R FEE
12 |EE %}i EZO/C@ L (107 2353) E (10.60£0.46 /A%7) £ (10.68+0.43 447)
13 [EEH %i Ezgitjig Lk (5-3553) i (4.54+0.34 /559) i (4.71£0.21 /55Y)
14 |EEE %i Efgg f&% [ (05-03 R i (0.31+0.02 /3 JH) S (0.27+0.02 23 JH)
S T ey CTREIER i Garsrse i) K (3.1942.10 FH759)
16 |FEAREE (1% (=10) [ (10-7) [ (<7) % (1211) % (14%2)
17 |BEE/EEEL [k (=25) [ (2.5-2.0) [V (<2.0) tf (2.30.1) b (2.30.1)
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#5710 (Table 14 continued)

Frak [EE TN oM FHER ufE 2% 25 5% ¥HE A fE ZAE 18 9%
18 [EERNHTE (%) |k (=20) [Jf (20-10) [ (<10) /N (6.4+2.1%) /N (7.4+3.3%)
19 |[FEIESEAR Ol I [Css [ e #
LJETL (<35°) [JHFEIL (35°-75°)
20 |EEZ (AE) FHEIL (47°£2°) FHEIL (46°£2°)
[IK3F (76°-90°)  [JF#EE (=90°)
21 |EERE (e [AE H =
[ (=206 2A7r) [ (0.6-0.5257)
22 |ENE 0.5+0.1 /& G (0.4+0.1
TR g (<05 485) & ( N5T) 5 ( NGT)
23 |EWEEE Certt [Jeasrtn &gkt EAM - (&R IRERE Gkt
= (=5 4% 5-4.5 /\%
24 |WEECEER D% (=557 L B £ (6.52+0.76 \5Y) £ (6.80£0.70 24Y)
[ (<45 27%3)
(=25 0% 2.5-2 /N4
25  |WEEE BT R Ay L A7) 7 (2.8720.21 A%4Y) 2 (2.73£0.15 A\4%)
L7 (<22295)
= 26 VAVAN 6_5 VAN
26 |WEF=ER D% (=6477) L (65277 £ (7.18£1.60 A%Y) £ (8.67+1.21 %)
Lk (<5297)
e 225 YAVAN 25_2 VANV
27 | WEF=ER R Ay L A7) 2 (3.6120.51 A\%Y) 2 (3.70£0.42 \45Y)
L7 (<22295)
e [ (215 A4 ) O (1L5-1457)
28 |WEEE—HIME B E (2.08£0.13 /24) £ (1.54%0.26 \4%)
LR (<12293)
o (& (=225 A7y PAE) [H (252 257)
29 |WHEES EE R £ (3.61£0.56 /24Y) £ (3.13£0.50 24%)

(I (<22855)




4E3-+UU (Table 14 continued)

TEX 259% ) RIS

17

[ [T = FISE SO EEZE 25 B WIS 22 18 3
30 |HmEEEESs | 04) ] (UA) [ (204) [](314) [ (414)] (2/4) (0/4)
o (g (SL) [IE# (L) [ (SD) |, _
31 |[FEEEEE D%%UD) o 5i%% (SD) 5EER (SL)
32 | % b O g [
(e [ ass (s
33 |z Clgaepased 18 (e % seoT %
(e [
sq |AEE (PR [k (250) [Jif (50-40) [ (<40) |/ (351 %) /N (3622 )
30x30 /5 /A 431A = * *
Ko (— =58 (g (<60 2855 ) [ (60-80 A5¢ )
S e (] (=80 A%LL ) & (117 A5) & (116 /47)
(I (& PR )
L (BB — R A RS 1)
36 |FUREE Cotetir) b detERE AR AN R | it
(I8 Rk e e T s —
)
HiEE ) (BEAT) :|E (StinmEss)
i [N RAERE | HE (etR<109% 28 - -

F -~ BRI - TR
AT ER Mgk ~ IF53

[l (&=Pk 10-30%~2 £ E
[JE (&HF=30%2 &%)
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4E3-+UU (Table 14 continued)

5 41 H (2022)

Frak

AR

ot

HigmiE =% 18 5

FrefFATEE CRIPRIRCEFTE

38 ) [ (2 4=50%-80%) [ 1% (2 4==80%) /b (2 4<50%) % (2 5-=80%)
A [ o JN - I\
39 Tiﬁiﬁijﬁw gg E:jzgg Z: ; 20004000 RT3 400-3.940 477 & (3,660~4,210 /A7)
40 |HEEIZRFAE (%DW) [ (<10 BUF) [ (10~15) [1%% (=15 DLE)|H (12.43£0.05%) % (24.22+0.10%)
41 |YEA (%DW) [ (<2PIF) [ (2~3) [J% (=3LLE) |F (2.84+0.02%) % (4.18+0.02%)
42 WS (%DW) E;t E;: izi i (15~25) /1 (1.46£0.03%) 1 (2.41+0.09%)
43 |ZEHElE (%DW) [ (<05 LUF) [ (05~15) [1% (=15) |% (2.210.38%) % (3.06£0.09%)
44 |WE%TENE (%DW) | (<15 DUF) [ (15~20) [1% (=20) | (18.33+0.06%) % (26.15+0.08%)
45  |EEE Csese SR LSRR LA LIHM_ 5 (SRR RELR S
46 |EHEREME [PEE LHtER LInE LsRRE [JHM_F {tH& HoAth CHifer & BUARELR)
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Tt~ S 25 SERESS 18 SR (BHRRGERER
Table 15 Comparison of the advantages and disadvantages of the new cultivars TTES No. 25 and No. 18

AnfE B it Bl
B2 L4 I E IR AL 0 m] s 25~30 K > LBURALS - BEEfmfack -
05 8¢ RALOLNREFERRRE - FHIREAE 2 ROREER S BF R RO -
. A infE o
2RSS AR HTR RS BRI
SIHBALR Ak - RESMNB 2R -
4TS5 Ry I > A REE - ERAEL
(35~75 &) » —h =~ THEESFEE v R E A
P&l - w] i R RERIL -
SEILER > Gk RRSERMMRE
FIBHE R LAY T - PR E
K577 -
6.4MEFIERIEAL T AEREERESR
B HEEN H R RSB
HiEHE -
B 1B AL B & B AR - R EERURET LRI - REMER SEEREISE -
18 5% LS > ZHEEEE - BEREIR fEBEA 5 o

PElE Z R4 hnfeE -

2.5y H AT B R AL R A R B S A - A%
T

SAEALA TG EAALE - AT e -

2. FERREHR -
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TN~ BrimfRE 25 SR 2 2B A & KN T/FHEE
Table 16 Participants and work items in the breeding process of the new cultivar TTES No. 25

AR TIEIEE CYYN=|
1992~1995 LR T PRISUHRTE SEdE - (G R, ~ SO0 - BFARGE ~ MBS - HiEFE
2003~2017  LBEFZOEA RAGEIE - LTRSS - bRt ~ S5IE5T - FRER - SDE0NE - BHAYTL - ISmuE -
HEE
2HMRER - WaE - BOF - BB PSR - I . YRR - FHIEHE - SITRAL - ZEEUE - MREE
WEgETE - GRS OB - B EE - SRR - BT . FEE
2012~2019  LER{Tah ALhlels - 20 S e - 56 L (R > ShErE » o - s - 20K - 6 hE
YRR - W YERGE AEIEEE - B
2EE - RS B - BB STERE PRIBET - GRIGSS ~ IHF - S - BT - ¥R
2017~2020 L@y - 55 2 (BT ST REHEAER  SAEE G - Sha - BEE - RE - e
T > RO T f e . )
2 BUZEE S K R s - WIFSE ~ B - SR - BEE - RS - MRS - AR
34E1E ((BE2) 5y 43Hr - BEE - IEE  HEE
4 BGRAG ST B
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RHS ¢ + % ¢ 2¥ N7
S+ % ¢ #N79C RHS ¢ =+ & % 4 3% 67A

e e

(g d) (Mg )

RHS ¢ + =% 4 3% 50B RHS ¢ =+ % & # T9A
(MggEERFd) (M@EERFWS )

[El— ~ 2% 25 5 ~ B - Bk~ L5 RHS REEH

Fig. 1. Shoot of TTES No. 25 in four seasons and comparison of fresh leaves with RHS color card
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SAG-110)

TTESS

ipuril

Dim-2

/ cuennasne })% i |J.l ?1-;}

| Db?rpjg_wnumn s

Shy fhChuen

T ES24
< MingHai
L4

MNanFong
o

FongHuan
oons =

Longlou

T T T T T T T T = T T T T
ST 007 L o1 027

@ — ~ FrimfE RS 25 St E mENTEECE (B iE RS ES)
Fig. 2. Main vector analysis of the new cultivar TTES No. 25 in blue block
(other colored block are the sample to be tested)

= ~ WIREEZS 18 9% () FOfinfEZ3s 25 5% (h) BRI NE o B
Fig. 3. Comparison of plants of TTES No. 18 (left) and the new cultivar TTES No. 25 (right) in spring
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[V ~ B2 25 S5 (fo-4k4 5 H-40R)
Fig. 4. The tea liquor of TTES No. 25 (left: green tea; right: black tea)
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The Breeding of New Cultivar TTES No. 25

Bi-Kuei Tsao"™ Fei-Shuang Hsu® Cheng-Chung Huang® Chui -Feng Chiu?
Jin-Chin Lin®  Meei-Ju Yang®  Chih-Yi Hu?

Summary

The new cultivar of tea tree "TTES No. 25" is a hybrid descendant of Burma, a large-leaf species in
1992 by the Tea Research and Extension Station, the Council of Agriculture of the Executive Yuan. After
single plant selection, strain comparison and characteristic verification test, the nomenclature was passed
on April 26, 2021, and obtains breed rights on June 6, 2022. According to the results of kinship analysis, it
is biased towards the hybrid population of large-leaf species and small-leaf species in the principal
component vector analysis diagram. In addition, according to the results of the genetic distance and the
parental prediction analysis of the paired genes, the genetic distance between TTES No. 25 and No. 13 is
the closest. Because the paired genes of TTES No. 25 in the 12 groups of molecular markers are consistent
with TTES No. 13, it is speculated that the male parent is TTES No. 13.

The tree type of TTES No. 25 is semi-arbor type, intermediate tree type, strong tree vigor, young buds
and leaves are purple-red in four seasons, it is the first purple bud cultivar in the Taiwan Tea Experiment
Station (TTES) number and member series, and its anthocyanin content is 50 times that of the control
cultivar TTES No. 18. It has a floral fragrance and is suitable for making black tea and green tea. Green tea
is light purple in color. When it is dripped into an acidic drink, the tea liquid immediately turns colorful and
charming pink. This is one of the major features of this cultivar. It can be used for hand shake or developed
into a natural pink color drink. It has great potential for development; the purple-red buds and leaves can
increase the diversity of landscape colors, and can be used in horticulture and landscape construction. It is a
new cultivar with both ornamental and drinking value.

Key words: TTES No. 25, Anthocyanin, Black tea, Green tea
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