o
il
H
75:
i
2]
E
-+>1
-+>1

SRR (Camellia
formosensis) RRZERNUFRSE D

Analysis of catechins and caffeine content of Camellia
formosensis in Central Taiwan

R i B HEE
Hong-Chyi Jhou', Chieh-Ting Wang', Chung-I Chen” and Yung-Chih
Chen"”

'HII B R YR RS R T M E R 557004 FE A TILISEATLIES
—EZ 12 9%
PR AR 912301 FEEEAAIHATE TS 1 57
' The Experimental Forest, College of Bio-Resources and Agriculture, National
Taiwan University, Nantou, Taiwan
*Department of Forestry, National Pingtung University of Science and Technology,

Pingtung, Taiwan

" iEEA/EE © yungchihchen@ntu.edu.tw

"Corresponding Author: yungchihchen@ntu.edu.tw

48



BIEEYZERIEAI TW J. of Biodivers.27(1):48-75, 2025

A
2ZBUR (Camellia formosesis ) 2 EFFHILZREMEY) » ZEMINEZE
R ER AR Ry RO LU - AR ZE FEP ACH R AR R ILE S - BERE
HIEFINEREE » AWICEEE R A E R ~ RESAREVELL ~ BEAATRUHLL K
SERAVEREN BRI - BT HARIMYER 20T - e REr B
EH&E5HZEZE (TC) EEEm 0 P95 103.70 mg.g' » H F IR
TRERIETFHAIE TR (EGCG) ~ RELEBFHAEM (EGC) fZETF
5i%E (GC) » Hp X LIEGCG & Efs » FI9HE 44.81 mg.g' - UIWEAEE &
Ry 25.68 mg.g' 0 DUECHILLIMIIGE £ 5 - EEREHIE ALK - Lot > REHEEENZE
UPRAERER - FRERAY AR R S BB R R W E IR - wiRE B0 H B A E
5 o M PR i P e 2B LR ) Ry dE AR R A ~ (R R R A
1= EGCG AUMHE EGCG B VUAFAY » Binsg it may 28U R BA SR
RERZEN - RARAERENZEURNE R AESRERME TEES2EK
2

o

N

R « BB ~ FEORE ~ DR - SORERERRTE R

Abstract

Camellia formosensis, endemic to Taiwan, is a unique species of the Theaceae
family, sparsely distributed in the mid to low-altitude mountainous regions of central to
southern Taiwan, forming its natural northern boundary in central Taiwan. It maintains
stable populations in the wild. This study selected populations of Camellia formosensis
from Meiyuan Mountain in Renai Township, Fenghuang Mountain and Zhanghu
Mountain in Lugu Township, and Shuanglong in Xinyi Township, Nantou County,

Taiwan, for analysis of catechin and caffeine content. The results showed that the total
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catechin (TC) content was highest in the Fenghuang Mountain area, averaging 103.70
mg.g", with major catechin components including epigallocatechin gallate (EGCG),
epigallocatechin (EGC), and gallocatechin (GC). Among them, EGCG content was
the highest, averaging 44.81 mg.g"'. The average caffeine content was 25.68 mg.g’
!, with the highest in the Zhanghu Mountain area and the lowest in the Shuanglong
area. Furthermore, differences were observed among different individuals of Camellia
formosensis in terms of esterified and non-esterified catechin contents, as well as
catechin quality and bitterness indices. Using two-stage cluster analysis, Camellia
formosensis in central Taiwan was classified into four major types: high total catechin
type, low total catechin type, high EGCG type, and low EGCG type, indicating a high
degree of genetic diversity. These findings provide important references for the breeding

and conservation of superior strains of Camellia formosensis.

Key words: Camellia formosensis, catechin, caffeine, catechin bitterness index
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e
o B FOHEE R KHER
Bl > — (Chan et al. 2011) » F 3%
JF PR 7 08 e VR A R 25 (8 R 4
& (Cooper 2012) -~ fij 2% HY J&| Bk Kz
{7 i 2 2K E S BE T = AV AR L
2 W5 KR ZE (catechin) ~ 0k A
» R RS (free amino
acid) K Z W8 (polyphenol) % - &
IR TR AV (R R RE RS - 52
BORENmE (G EAL 2021

et al. 2002; Senanayake 2013; Xia et al.

( caffeine )

Borse

2020) o Hoir FRFEZHREFRD
BEER S (B EGZED 12-24% »

BA SN P EAL AR E M - R
B ERRBLLEMEERTRALR
T 5B 2 & T % (epigallocatechin
C REREIL BT
- REE
+ 525 (epigallocatechin, EGC) ~
5 7% 2 (catechin, C) ~ & 5 7% Fy
CRBTHRERR
2 B T % s (gallocatechin gallate,

gallate, EGCG )
(‘epicatechin gallate, ECG )

(epicatechin, EC )

GCG) BT 5 ZE (gallocatechin,
GC ) ~ HRZFZ B THHS (catechin
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L IE
» Yang et al. 2007; Wan et al. 2023;

gallate, CG) % /\ KM (5=
2011

Wen et al. 2024) - ZR10f > FHKE A H
AR FFD (self-incompatibility ) #945F
M Rl HA [FI R T BB R N Y B
R ZE SR
Jahangirzadeh Khiavi et al. 2021)

Bt (Yao et al. 2012;
o 5
FRENEERFEmE - ERAER
ERIR PRI FE M ARKZR (Wei e
al. 2011; Sabhapondit ef al. 2012; Anand
etal. 2015) -
PRI SRR EC HL - 005 BEER 56 4F
(1717 ) B EE & R E - BIA
R AR ESS -
R KD E - o mERE (EEE
1993) - BSZEUEREL (Theaceae )
125 & (Camellia) THY) 4851 H 12
T Hoh B VR )R B R A
AEEWL
R U5 5 U %€ ( Camellia furfuracea)
(o 2019 5 &R 27 0fE 2024) - 2
BUCREZ2EBHRAEY > £y
TAAEZE AL ~ FE b R (700-
1,650 m ) LLrl f BRES 22 B P40 7k B
L (&R 2 2007 5 o =2 2021

%5 (Camellia formosensis )



TR 2024) o MBEEE LI YW
BB TS (Camellia sinensis) YT
f& (subspecies) ~ #Efd (variety) H(
Al (form) (E5MHEE 2022 5 #8 45
2024) : HZ SufE A (2009) FiH
1ZE R RPB2 734 - WESR A 2= LI
EHTEFR TR (species) HYHIAL - =
BRI NGRS R - RERIER
&R CHERD » fZ8aE
FAEVIAL K2 & AT R BT 2 By
(near threatened, NT ) ZF&RMYIRE (2
BV R EREZES 2017) - H
RIS Rk > BEELA R 38 R bR (E
B (45122 2022 5 1% 2024) > H
A& L2 CAE r T RA UM ~ S
NEEMER R TR EEE (82
E2015)

AT SE R 2 R BB EI 2 B
Gz RERENEELS  BIL%
(a5 i & AR IR B R L
EARFRLZE ~ BURLLZS > 550 4%
BPULISR ~ BESALLCE » S HERGAY ISR L
7%~ RIS R 2 AR K B LR
% (BREEME 2015 5 45132 2022) - &
SEELHR R EORMEYIC RS ER A =08

B
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LR By SOA » ) R EERE N Ry AN -
FRIRERE i S B AL A IS 18 57
2 s AR LA TE R i A
BEE 2019 FIEN a4 R/ EA 24
BE (VRBETREE 2015 5 FEEEL 2023) -
HIE AT I B LR &R E A 7]
TE R RE B E SR A mhi 2
m °
BHEEME R HARE B H 2019
FREEBIGT T MK E S T T
2 o BAROPR EE A T AR AR T &
T MAEAR AR N EB B SR
TETERE - BRIFICEEA o4 E
( Anoectochilus formosanus) ~ E% 7K
T RARE ~ T &
FE ¥ (Strobilanthes cusia) Ji 2 8 K
il 5 (Ficus formosana) % 6 f& ( Al
Hr5E 2019 5 BEZEET 2023) o FRNEKR
EAMIZ TR R T E
YIECE TSN - SINAME R T80
BAEIEY)  E LRk @ ER
FEFRAI R AT - 8 F ARt &R AR
MEMIEEEERS > FERMT
ZE MR ACE R E B A - AR E
TR B S A AR AR AR (B

S
AR

= %k
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SEERIRTEC 2018 5 B AR 2018) -
PR SOBAYHES) - BRATHE S ARt &R
A AT AR RV RAUL A - $2
MBI ERE - DR AM &R
HE - mBENREME (B EA
B 2018 5 w0 2 2018 5 ALK
2020) < ZELE BT EHIEY) -
M &M - fUE SR R B &ORE
Hs  For AR

ZE P E B R IGRE g
PR R IR AT 4R S i = B IR R (#R2
2007 5 HH R 4R 2024) > HiEE L
s EE P EE AR
Rt S B R R BRI EE R
2024) - 2RI EEPHHEIEE
LLZERATTAT R R = » EUAS B 72 258
1 R B R B R R Y B A 2 LS
BT ST Z 5T > BT TRt
BB SR YR H > 7=
o DURBCRIRE R BB &R
OB Y B R EOR) -

MELEL TG A
— MR

53

AW 4 2022 £E 10 H 4F
P $% % e 2 40 JBL R (1 (Fenghuang
Mountain, FHM ) k&5 111 ( Zhanghu
Mountain, ZHM ) -~ {5 = 41 &% 5 #h [
( Shuanglong, SL) ~ 1= & 41 /& & L
( Meiyuan Mountain, MYM ) » 3 IQ
(HEm - T EE LR T
FEIEETE 20 BRER AR - 3 Al Ry BUELLL 4
PR~ R 10 Bk - EERE3 PR B
Ll 3 #k o BHTE @I AL B ApfT 8% 1> B
BEREAE ~ SRS R BRI AR 8% 2 Py
e ARFREEHE Z HAERS
BRI ZE R R
19.3°C » g2 AR 1 Aty - H AR
Fo144°C > R HA T HEG - A
Y38 By 22.9°C 5 E IR TR & B 2,343
mm » [FEPREZEEFEI AEIH (K
ABEL LR SE 2024) -
— -~ BT
ZINTIEINE =S MBS e NPT |
IF2EE Y > fEEES 100 g 0 DUHERE
% E 60°C HE{THZIE: 10 hr (5 - BETR
H{ 0.25 g B7 5 - ERFIR A 75% i
ERESE 10 ml > ZZHEFHE 1 hr o Fi{RS



DIBE % | min > ZERURLASKR
BE 10 fE21E0E - AR S EE IR
BT 1 % %% (high performance liquid
chromatography, HPLC ) ( Shimadzu,
Japan) > 73EFEAEERH C6HS (phenyl )
B (250 mm x 4.6 mm x 5 pm) >

B i 4 & 10 pL > BB FH (mobile
phase) i Z& 5 0.8 ml/min > A M k7
= 280 nm > & DL 53 Ay o R [R] 2L 8 AL
FEAYHIRER
EGC~C~EC~GCG~GC~CG -

R AE 5L SR [ 5 Sigma A H] (#H &
855 2003 5 EH IE AL FI R 25 2 2020 5

Song et al. 2012) - #& 5 75 £ (total
catechins, TC) HIl/& K b I G 45 £ 4
frhngs - 5RZF TR (catechin

bitterness index, CBI) I 505 Z& 0 E e

Hl EGCG -~ ECG -~

8 (catechin quality index, CQI) 55
RERELE SR (Tan ef al. 2020;
SRS Al =T
BUEMOR - SRR R RLE
feEEE - AR E RS MM E A
4 0 PTBURAR AR T E e PR

LA E R E - RARRLERET
[ {& - CBI & CQI 53 A1l i A =X (1)

Lu et al. 2023 )

=]

e
il

e
N
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R (2) 315 -
CBI _EGCGH+EGCH+ECG+GC (1)
EC+C

__ EGCG+ECG
CQI=""2)1000 (2)
= ~ #Er T

A 5T [ H SPSS 4t 5t E 4L 8K
#% (statistical product and service
solutions, version 26.0) - #E{TE[R T
5T (one-way ANOVA ) EEEZ
A [E] 3t 1 B[] frm 21 2 R 2R 2R S gk
HReg 2% > FHLL Tukey' HSD @€
TEETEE . R 2 LEE - AT
FITfEFZ (EREEE Ry 95 % LA J
LG EERE 7 ifr4 (two steps cluster) #E
TTEERE M (cluster analysis) » AT
2EUCRHERRZAES R  EAF
A AR R EEEE AN - R Y
M RS - RIS ZR Ao HY4H BB
SRR —2 (EARASE 2008) >
B2 & R L [F R & (B TC K
EGCC & 8%H) @ KHET F=4d
SIRERA (RGBSR ER ~ 5 EGCG

HUF{E EGCG RIZEPU A HETRY o
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i AL S i
s R AR
R S 2 BRI S

PN

Za 8 CHPLC ofr4sE » W% 1
SN N AR A =5 JIIPASACIRR S

ZUURBRUME i SRR EE

&5 103.70 = 21.61 mg.g' (FII{H +
f& 4E 7% standard deviation) - J& & (1]
f& 8 11 76.09 +
2791 mg.g" W2 > BARMRIEEREH
> PO (]
I E B LA R R R AEE
EH o FIAWIRIEH AN E

78.63 + 13.35 mg.g"

& 1Y 63.67 + 13.88 mg.g"

LS - BEFAEE DLZAN 149.40 £ 15.90
mg.g' Ferm 0 M40 EE 122.40 +

220 mg.g' HEFREEHEK ; HEL
2R EE & A 2 LR
FKZMB R REM @A ZELF (P
B 2019) o HDUNEERBIHYE
ODSFEREAS 12 SRR T 57
o HEEHRREEER D AZE 33.57-
33.42 mg.g' K 35.62-36.44 mg.g" ( fk
{E4E 2009) - HE—HEEE O BRER
2R 12 SRR R R R OR R 4
RoWMEBAFEEEZSR 12 5%

P

= ht

=R

55

B LB a8 1641 mg-g"
CatiE 2007) - HEMH AT 25
B~ G (AR -~ B BB R RIpE
PRESE) ~ 188 4 REIFIERHE
A7 55 [ 2 %2 BT 20 (Wei et al. 2011;
Anand ef al. 2015)

B AR EHE A 2B LS - 8
TSGR - ERME AR
BUELLFRECHLL C 2 AT ER
> T LR LR AR A L T Y
CG K BUELLERARH L - BURLL R &
FENYECG AHIE AR (p<0.05)
EC » EGC ~ EGCG * GC ~ GCG & X
T AR B R = R - 2B
WEEBLRAERE  HRESR

2 EGCG ~ EGC & GC % 3 =

(p<0.01)

% » Y PLEGCG B EEEE
7 44.81 = 18.61 mg.g' - LLUELE L

E& 8 62.23 +16.36 mg.g' B

S BE L 1 & 2 57 i 36.90 + 14.96
mg.g > BIHEENEE TR
FEZS I LA = S 8 5EAY 7.34 mg.g”

18 597 10.52 mg.g" R/ NEEFECHE
LB OVEEE 7.26 me.g! RESS 12 58
10.90 mg.g" (fHiEL 2007 ) - ifii EGC



RAZERNS  EETEHEES
LI EY & 2 12.54 £ 9.66 mg.g
DU I L 0
mgg' BiE HEREIESE 640+
3.95 mg.g" Al T/ INEEAE S A A
7> FH LS HE 3.78-23.99

& 16.33 +£3.73

EGC & &%
mg.g' K 2 %5 12 5% 5.06-26.63 mg.g”
(E 8L 2007 5 FREEGE 2009) - 5
RENEEWEER SN EHREE
HEHry8E F 2 EH EGC Ml EC )&
FERE MRS - (HIRE
un ke R A O B R 2 2

~2 EGCG ~

(Zhang et al.

2020) - HEZEEEEHESHY A @
IEEE T S EGC Ml EC IR & © I

HMREFET EGC HY & B BRI AT R s
& % (theaflavin) Y& & 2 IEMR
R EE W R e 84 R mE I E
FIEAE > HIL R A BGC TR 2 i &
R B AV EE S 5 R M (Roberts
° ABHZE GC 1Y
B 10.11 + 7.26 mg.g

1958; Yao et al. 2005)
oy VA
b DRI & & 12.25 £ 8.76 mg.g!
Ry BIRIIATEREEE R 5.47
BRI ECG & & &
11 & HE Al f

+352mgg’ °
=5 9.13 £2.89 mg.g!

56

B 3.93 £0.72 mg.g" 5 1M F .0 5 HE
Fe 2 2% 12 5% 25 1 i fE /Y ECG Al 77
F B 1.11 mg.g' K 1.43 mg.g' (A
[l 2007) > ECG f& 5t 28 & o T Bk
EHAEIY SR R - E R B ES

B4R 0 DUE ECG HY 2 fat i
fEACBIE (Jin et al. 2018) - {H ECG
1 EGCG RI & B4l %5 1y i B 2 IE

B8 (Yao er al. 2005) ; Wy EESE HY ALK

ECG INZE LA ] &5 B ELRES > T
BUELLIE ECG FEELLIZSHIE H{F4L

o M 8EHFRZETLLCG & & Fiy

& ‘P& SR 0.27+£0.20 mg.g'1 °

W EHARREGENRE  FH
Aol FE - EREAL - FREEE
H e St R BEERIEIEE (Wei et
al. 2011; Anand et al. 2015; Zheng et al.

2018; Yu et al. 2020) - HE5IEEE ~ 5l
FREAR I B AR EZ WS T AL

(polyphenol oxidase ) (b Z 4L %
CREERF RIAE
REMENEEZERT - U HE
Ry R TE AT LEAY 25 1E (Roberts
1958; Yao et al. 2005; Yu et al. 2020 ) -

( thearubigins )

HRFRMGESEDH
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N

WNGR IRl & 5z 73 #

REFRH AP (alkaloids) (b
e EumyEA (caffeine) ~ B A
( theobromine ) ;7 7%l ( theophylline )

NN

N

R Rk EE i EE AV YR
T ER s (HRYER
2-5% > Ry AR EETERAY T FH AR 2 —
(#R{E4 2016 5 Zhu ef al. 2019 5 Deka
et al. 2021) o ZREEFHYINYEA » FrA
[E St il & B2 R E RSN g
ZEERREELAL - ZRET - REFIREE R
FERTHY R (HE 2016 5 FHiE
EFIBLZERE 2022 5 Zhu e al. 2019) -
LA Zhu %5 A (2019) #1702 B
W E i S A BE AT R O AT A IR
B > INEEFE S (Camellia sinensis)
P42=% (Shuchazao) e 1Y Ui Wk A
& 3417 £3.70 mg.g' 0 i oK

T Z5 181 P g 48} ( Camellia sinensis var.

( Gramza-Michatowska 2014 ) >

assamica ) ZE FF 43 5% ( Yunkang 43 )

A8 Y AR PR 2 & HI] By 42.85 + 0.85
mg.g > A AIKEERE S BnEA & &
= R/ INEERER AR - AR ST B LR

WER SIS & 8y 25.68 £ 5.49 mg.g' >
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DA 8 L # 1 27.57 £ 4.04 mg.g' B
B = 0 EERE M & AIE A (R R 23.10 +
3.21 mg.g" > AR [E]Hh I i 72 J G R
BE (R2) - MkBEULME4 A
6] i A B LA YRR & & R E 1R
24.43-31.80 mg.g" » B AT 5% 45 S AH
& (PREEGA 2019) o ANEEHERMTTE
A 2B R IEA & & RS 2 70.70-
123.50 mg.g" > BHEAE A EE 1 KR
At EEE LR 2 E - LHE
FE B & HY P AR =B L3 (BRELA
% 2019) - MAWREERBIZER A
A AR SR YRR & =2 AL 0 B
RS KBS A LA 2 2E 8 97HY 28.40
mg.g’ ~ ZEF 18 55 26.31 mg.g' - {HE
= R/ NEE TR S i 0 S BE 23.42
mg.g' MEZ 12552237 mgg’ (ME

HT 2008 ) -

|

=~ B G OR R BRI R R L
gl

SRR ENA o BEMERE
( gallate type catechins) F1JE fig Y 5
H

>N

o BRRIGORRFT S EEBIRR > S

752 (non-gallate type catechins ) >



EGCG ~ ECG ~ GCG } CG % JEfs
RIEIZZHIE C ~EC ~EGC . GC % -
SEMRFZERFR S Z LA L
M WX e ERENLE (e
2 2005 ; Liu and Tzen 2022) - A&
W FE R EHOR 2 Z B L% > B ZHM-
7~ ZHM-8 ~ SL-1 }z MYM-2 % 4 {§
R IEE I A R SN BRI A R
Sh - HEREMREEE A REET SR
FEEER SRR - B NI Bk L
M 2 2B E R S B AR AR
RERZEVRGERMEN (FaEsl
2019 5 BHZEZAIEE 2019) - ZREUELL
AL ~ R B R LS R [E R AR
FEBETY SR R B A SR R B i
BEEE (£3-E 1) o [HARHEERE
MR RAE AR EEE
TE—ERERVES ; FIaIERE 5
HKZEWE DB HIE Ry =22 31.65
mg.g’ o JE L& R 0 B 30.03
mg.g > EFEHIEA]F 21.70 mg.g’
K o B S R AR E Ay B L
BB VAR EZE 72.05 meg.g' > B
AR EREHIE R 41.97 mg.g” © BT

EETEENZEULCKE Y EHY
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SEPHREURBRRRMFRSEDN

HESHME -

DY~ G 2R3 B FR BN R R B
LI
M8 p & 208 L SR
RER BT HIAR B IO
RIFEGTE - SREUR (R3)
Bt ErEE LR AR R E S
HAE 152.91-2503.70 [ > [6]—HHE -
B [E] BT 2 722 SRR DUBVELLL
Ryl FEM-3 H 5 R R B 5 8 R
233.49 > {H FHM-4 4[] &5 2 2503.70 -
208 T El & Y 208 LR H R R
TR B 4.95-51.54 2 [ > [H
—Hhl& - BN [F BRI BN A AT =
5L DURRHILL A - ZHM-7 HEZEER
i R TR B 6.94 0 {H ZHM-10 AIlE
51.54 o FHILATAD - 2208 i 2208
WA R E N ERER  H
o AR B - AR IR GRS -
BlE - HEEE ] - B SRR R
B HARE AR TR > AR
BERZKRE MARERSERS
B BRBRRE - AEEIE AR
RER - (REELEFRZAA -

=
y =
=
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T~ 2RI E LR
EYEELEESEE -~ XRHY
( secondary metabolites) » {ii & {1 B
SR [E 65T - (i 8 hn e AFHY
JE 1% (Kliebenstein 2004 ) - ZA [ f&
BEA AR 2 B —RAH YL R
FFBE % 7= B (Leur et al. 2006) i
LB S M ) — AR LB 2 e
( chemical polymorphism) © By B fiZ
208 I A AR =B LR b
B LR G - AR ZE
L Y 20 #R B AR 2 LR
DA 8 il 5 A R B oy A AT P B
FBE T EFEEE S S WK E Sy
Ry 4 KB (R4 E2) - 18
Ry Eaa AR HBEHRXEEE
£ 68.90-108.60 mg.g" =~ [ » It JE AY
B & L F? EE & 40§ FHM-2 (105.10
mg.g') ~ FHM-3 (87.40 mg.g")
FHM-4 (91.90 mg.g") ~ZHM-1 (88.10
mg.g”') ~ ZHM-2 (81.50 mg.g™")
ZHM-9 (108.60 mg.g”') ~ ZHM-10
(68.90 mg.g") ~(SFHHYSL-2 (78.30
mg.g') > = F 47 MYM-1 (79.00

mg.g') K MYM-3 (91.80 mg.g")
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TR TR RE AR K
MBS RS B AT 47.50-65.10 mg.g”' 2
[ - BEE AR EALIET ZHM-3 (47.50
mg.g”' ) ~ ZHM-5 (61.30 mg.g") -~

AN
=

ZHM-6 (52.40 mg.g"') ~ SL-3 (62.00
mg.g') {2 F 4 H MYM-2 (65.10
mg.g') ¢ 53 MEA N E EGCG & >
H EGCG & &81F 71.70-84.50 mg.g" >
[ EE AR EEE AR FHM-1 (84.50
mg.g') K ZHM-4 (71.70 mg.g"')
5 4 48 AU Y {K EGCG AY » H EGCG
& & 1F 13.80-20.70 mg.g' > [ £
S EEA 40 ZHM-7 (13.80 mg.g
') ~ZHM-8 (18.50 mg.g") K (574
fJ SL-1 (20.70 mg.g") - &&RERS
HRRRMEZE I EEE P EHE
PO{E R A o Ah o (REE IR R
A2 BR BUELLL i SN R R B A 7y
fffi > 15 EGCG RUZ & I (& A fERE
A A0EY BUBLLL B ARE L > T EGCG
BRI B LIPR RIS 7 AR AE RE A A AR5
LR AEFRADHIEERE - PIEIZE L 8
TR R SRR - B IR AR
BRI 5 AR [F 2B LA (E S R T
B HEREESE RO ER



M o HEEERBUTIEE (2024) HIHT
FEE R - BnEZE T HHEEL

REASEEESRNE -

£ 2A
Nt R
KB BB B

FrARmEABERIVEEET] 280
Sl ie o HE R AV SR R
PR - Ry T RRiEfEE 871 > Bl
RIS IH AN - B ETER
mmERHVEEE - DABHSE I B N E
GRS - e AT IOE (E -
H o FAMGEHE ~ JRE ~ Koy
TEEFRERENZHZEICRER
MRV E R E > DRt
ACGETE P AVE B R o BUFH B SAL
AEBEMHBE SR - FlE SR EE

PR SRS AV BUR - BIEHERS -
A~ EHAREE T EESCRAEE - [F
> ERILSE R EE IR E SR - 1

fEfE ~ I LEIMSHEE - et
Ko et B EER Okt » 5
SO R SR ER)IN IS LIPS
FESEIERE > fet HAER NS i b

i
[myn

mﬁ

i
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HYHEAL RIS T - [FERF e = 2R
AR N R R Sk e - IR NIR
BEH R -

BeAbEE LI H AT B A NG Z 2
IR EE T~ mE AR - R
HEEWDV  NEABTEERE £
FRIGRECREE  ERE ST
JEH TR PRFEE LR - A
MLSE RN - ORI M
BLARAF - EAMRA ZE IR
RACH] 5 R B ORa i - Mo A
KA o D N Ry T8 - LS 228
UCREFEGRE RS A & -

ra bl > ESEAN S =
BRI A RRACEREBIRESR
> IR ENIROREE B LR A REE
DAREEPIEIE A WA R
ZEHy RN DEKE S TE L

HEE -

51 SRR
At~ HERE - BREEE - BIRE -
2007  &L7% R BIRE AR Bl SR

ZaEBLZWIT - EAREME
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T 1 EEPEHHEEEE (Camellia formosensis ) 5T 3T

Table 1 Analysis of Catechin Composition in Camellia formosensis from the Central Taiwan Region

Sample C CG EC ECG EGC EGCG GC GCG TC
name (mgg')  (mgg') (mgg') (mgg) (mgg) (mgg) (mgg') (mgg)  (mggh)
FHM (n= 838+ 0.48 + 205+ 913+ 1283+ 6223+ 750+ 023+ 103.70 +
4) 5.98" 0.31° 1472 2.89° 7.86" 16.36° 4.50° 0.29° 21.61°
ZHM (n=  1.09+ 0.17 + 336+ 452+ 1312+ 4066+ 1225+ 092+ 76.09 +
10) 1.79b 0.11° 2.07° 2.300 12.33 19.29° 8.76" 0.98° 27.91°
SLme3 210% 0.40 + 210+ 393+ 6.40 + 3690+  11.10+ 073+ 63.67 +
1.15%® 0.10® 1.21° 0.72b 3.95° 14.96° 6.51° 0.40° 13.88°
MYM (= 587+ 0.17 + 237+ 487+ 1633+ 4333+ 547+ 023+ 78.63 +
3) 4.05%® 0.12: 0.86° 0.86% 3,730 14.16° 3.520 0.12° 1335

i 1 FHM (JBUELLD) ~ ZHM (B~ SL (%58) ~ MYM (JERLL) -

52 FPEE ROEIE + fE4ESE - DL one-way ANOVA LB R EHIE S RSB AR - WHIH

Tukey's HSD ta @ ALLEGHE M2 R - AEFRFORFERE AR (p<0.05)

iE3:C (HFEE) ~CG (AR LEaTHE) - EC (REAKE) - ECG (REFXMEETH) -

EGC (L& T 5K ~EGCG (LR THARZETH) ~GC CRBETHAR) ~GCG (1

BFHARLETHE) ~ TC (#HKFE) -

Note 1: FHM (Fenghuang Mountain), ZHM (Zhanghu Mountain), SL (Shuanglong), MYM (Meiyuan
Mountain).

Note 2: The values in the table are Mean + SD. The differences in catechin content among different
regions were compared using one-way ANOVA. Tukey’s HSD test was employed to assess the
significance of these differences. Different letters indicate significant differences (p < 0.05).

Note 3: C (catechin), CG (catechin gallate), EC (epicatechin), ECG (epicatechin gallate), EGC
(epigallocatechin), EGCG (epigallocatechin gallate), GC (gallocatechin), GCG (gallocatechin
gallate), TC (total catechins).

68



BIEEYZERIEAI TW J. of Biodivers.27(1):48-75, 2025

F 2 ZEPEHIEEZE L (Camellia formosensis ) WIYER & & 7347
Table 2 Analysis of Caffeine Content in Camellia formosensis from the Central Taiwan Region

Ssg);e N Caffeine (mg.g™")
FHM 4 23.63 £7.76%
ZHM 10 27.57 £4.042
SL 3 23.1+3.21°
MYM 3 24.7 + 8.632
Total 20 25.68 £5.49

£ 1 FHM (BUELL) ~ZHM (F#l) ~ SL (EE5e) ~ MYM (JEJFLLD -
52 BREE B EIIME £ FZHER o DL one-way ANOVA LLI R EIH & HgEN & B2 2 I6F]H
Tukey's HSD e /AL E 725 - FfTHEFRFROREEE R -

Note 1: FHM (Fenghuang Mountain), ZHM (Zhanghu Mountain), SL (Shuanglong), MYM (Meiyuan
Mountain).

Note 2: The values in the table are Mean + SD. The differences in caffeine content among different
regions were compared using one-way ANOVA. Tukey’s HSD test was employed to assess
the significance of these differences. Means sharing the same letter in the same column are not
significantly different.
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B

3 ZETEHHIEEZEUCK (Camellia formosensis) 5l FIFRBLAHE 2 EEfE
Table 3 Comparison of Catechin Types and Quality in Camellia formosensis from the Central Taiwan

Region
sunple | MBS GUOT Casn G
(mg.g") (mg.g™") quality index cndex
FHM-1 32.70 97.70 675.52 28.39
FHM-2 34.20 70.90 562.40 6.01
FHM-3 36.30 51.10 233.49 7.15
FHM-4 23.40 68.50 2,503.70 4.95
ZHM-1 27.10 61.00 423.08 21.46
ZHM-2 21.00 60.50 536.61 20.34
ZHM-3 17.30 30.20 625.53 22.35
ZHM-4 54.20 81.20 193.48 22.56
ZHM-5 20.90 40.40 582.35 26.50
ZHM-6 23.90 28.50 250.89 19.00
ZHM-7 38.80 19.10 695.65 6.94
ZHM-8 35.70 23.58 953.64 7.72
ZHM-9 42.80 65.80 238.83 10.25
ZHM-10 16.50 52.40 528.57 51.54
SL-1 25.40 25.30 991.67 10.18
SL-2 22.70 55.60 530.10 15.80
SL-3 17.00 45.00 678.46 15.97
MYM-1 25.80 53.20 385.40 26.10
MYM-2 33.40 31.70 152.91 5.12
MYM-3 30.90 60.90 410.20 7.14

#F P FHM (JEJELLD) ~ ZHM (F#) - SL (%85E) ~ MYM (JEJFLL) -
Note: FHM (Fenghuang Mountain), ZHM (Zhanghu Mountain), SL (Shuanglong), MYM (Meiyuan
Mountain).
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4 ZEBPHHIEZEE (Camellia formosensis ) Z{EEZLREVET T
Table 4 Chemical Polymorphism Analysis of Camellia formosensis from the Central Taiwan Region

Type Sample EGCSJ TC ]
name (mg.g™) (mg.g™)

FHM-2 59.40 105.10

FHM-3 45.10 87.40

FHM-4 59.90 91.90

ZHM-1 55.70 88.10

High TC ZHM-2 52.50 81.50
ZHM-9 58.50 108.60

ZHM-10 47.30 68.90

SL-2 50.20 78.30

MYM-1 48.10 79.00

MYM-3 54.50 91.80

ZHM-3 26.70 47.50

ZHM-5 36.40 61.30

Low TC  ZHM-6 25.50 52.40
SL-3 39.80 62.00

MYM-2 27.40 65.10

High FHM-1 84.50 130.40
EGCG ZHM-4 71.70 135.40
ZHM-7 13.80 57.90

Low EGCG  ZHM-8 18.50 59.28
SL-1 20.70 50.70

it 1 FHM (BURLLD ~ ZHM (&) ~ SL (%gg) ~ MYM (BRI -
it 21 EGCG (RLBETHAMBZETE) ~ TC (#5HKE) - High TC (S HAREREL) ~ Low
TC (fE&E5HAREAL) ~ High EGCG (SR4B THARZE FIEA) ~ Low EGCG ({&F%
BRETHARE B TEEE) -
Note 1: FHM (Fenghuang Mountain), ZHM (Zhanghu Mountain), SL (Shuanglong), MYM (Meiyuan
Mountain).
Note 2: EGCG (epigallocatechin gallate), TC (total catechins), High TC (high total catechins type), Low
TC (low total catechins type), High EGCG (high epigallocatechin gallate type), Low EGCG (low
epigallocatechin gallate type).
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Fig. 1 Results of one-way ANOVA on the differences in catechin types of Camellia formosensis from the
central region of Taiwan.
it ¢ BB (FHM,n=4) - &8 (ZHM,n=10) - &5 (SL,n=3) MK (MYM,n=3) -
PEE R FIE £ PR -
Note: Fenghuang Mountain (FHM, n = 4), Zhanghu Mountain (ZHM, n = 10), Shuanglong (SL, n = 3)
and Meiyuan Mountain (MYM, n = 3). The values in the figure are the Mean = SD.
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Fig. 2 Hierarchical Cluster Analysis of Catechin Content in Camellia formosensis from the Central Taiwan

[T 1T 1 |LL_||_J_|_JJ°

Region.

i FHM (BELD ~ZHM (fEifl) -~ SL (#5E) ~ MYM (JEFLD -

Note: FHM (Fenghuang Mountain), ZHM (Zhanghu Mountain), SL (Shuanglong), MYM (Meiyuan
Mountain).
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Bifgk 1 BFoela i e -
Appendix 1 Location of the study area.
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Bk 2 PRAE ISt B AT,

Appendix 2 Geographical environment of sampling sites.

Sites Coordinate Altitude Slope (°) Aspect
(m)
23°43'07.0"N
FHM 120°49'19.3"E 806 10 NE
23°43'39.3"N
ZHM 120°49'19.2"E 940 15 E
23°45'54.5"N
SL 120°56'19.7"E 1,439 20 E
MYM 24°06"10.3 "N 1,396 30 NE

120°58'52.3"E

it t FHM (BUELL) ~ ZHM (B~ SL (B85E) ~ MYM (JHIRLD) -
Note: FHM (Fenghuang Mountain), ZHM (Zhanghu Mountain), SL (Shuanglong), MYM (Meiyuan
Mountain).
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