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Abstract

The purpose of this study was to determine the composition and content of catechins in
hot and cold brewed Paochong tea. And, the effect of standing and soaking process of these two
kinds of tea on catechins and antioxidant activity was also investigated. The results indicated
that the major catechins in hot brewed Paochong tea were EGC, EC, and GC, while those were
EGCG, ECG, EGC, EC, and GC in cold brewed Paochong tea. The most aboundant EGC was
found in both of the Paochong tea. There was no significant difference in catechins content in
15 min standing of hot brewed Paochong tea. The catechins content of hot brewed Paochong
tea decreased about 30-45% when standing time over 30 min to 720 min. Therefore, it is
suggested that the best drinking time of hot brewed Paochong tea is within 15 min for ingesting
the highest amount of catechins. For cold brewed Paochong tea, the content of catechins
increased significantly after soaking for 24 hrs, while there was no significant different during
6-12 hrs soaking. No significant change of caffeine level was observed during standing and
soaking. Comparing of hot and cold brewed Paochong tea, the content of catechins in cold
brewed Paochong tea after 8 hrs soaking was higher than those in hot brewed Paochong tea.
Besides, the DPPH free radical scavenging activity and total catechins content in cold brewed
Paochong tea increased during soaking, which also showed good positive correlations.
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[ WV SO WY

A=

ZH6t (Camelliasinensis (L) O. Kuntze) BALLZERE  IUZEE » SRS &8
A EHTINT 774 TR S AR B - ZRh e A S E RV RS (catechins) B
A EM (Weinreb et al., 2004 ; Linetal., 2006 ; Hodgson and Croft, 2010 ; Lambert
etal., 2010) » JHEIAYMIZEADHIEREER AL o SRERG— Mo T ZURT A BVE B2 07
RCRIZEE ] R R BRI L&Y AR BRIV IELDIEE (Perva-Uzunali¢ et al., 2006 ;
Kimetal., 2007 ) » ZAIHAE AR b b 7 7 AR B b s B @R ITOR - ARIEVES
HESRAEA AR HCR L BT AR Ed % (fE5F > 2014 1 85 > 2016 : Suetal., 2006, 2007 ;
Komes et al., 2010 ; Linetal., 2014 ; Lee etal., 2015 ; Pastorizaet al., 2017 ) » $+¥1 585
FEZABTZE R/ (5% > 2014 ; Liaoetal., 2012 ; Linetal.,, 2014) » MiEGH SHESFFE
R Ry ERIEE B/D H (Komes et al., 2010 ; Pastoriza et al., 2017) - EL 401 fEZS BT
AETEFARb I A A » 2020 4 & fy 419 /ANE > HAHRARHIT A 2 (35> 2008 ;
Pk 20195 £5%5 > 2011) - [gP (2006) A ¢+ HERIETIHE - AREERS)
BB R LSO GRS P R R S LE RV EE & - £ HATAIE /D& -
EFSWTFE » NI > AW fER] RO i SR e sl e o i R BN R 5 T ok
By Z A28 [FIRRETRVE R E A FENF B LA AR FZEIFRE T - 5OR3R - 1l
e B bRE I Z ML - DURBME R ok Blg SR BB DA 3 iy 2 275 -

]~ MR A
— bR
LA A F L AT EEEEEE - B 2020 FETMR 50 S
PRI R B RESG - it B BT HR M -

o R

Epigallocatechin gallate( EGCG )~ epigallocatechin( EGC )~ epicatechin gallate( ECG ) -
gallocatechin gallate ( GCG )~ epicatechin( EC )~ gallocatechin( GC )~ catechin gallate (CG )~
catechin (C) 1 caffeine ZEFEEH Sigma-Aldrich /3] (St. Louis, MO, USA) -

=~ BRERS 2 B
1 3H 256k (2014) FIZREEEE (2015) HYJ57%4 > FPELS g ZREEEBEM T - BL

250 mL 90°C B2 /KA » S — 0 F MR EIHHEEE - 520N+
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MR EHWERER > B =20 L HRMR R A - RS RIS =
FTiS 2 ikt - B2 500 mL > BISECEEELS -

2. R FPELS 9 RIEEEE ZEBRLHT > BIA 500 mLA'C HYEE2IEK > T
B 4C KT = 6-24 /NI - BIRA BDZ/EIFE 2 2RSS -

0~ BB S 2 A E R

L TS~ BUREIEZOS TLRTEL 50 mL AARVIHER G i RSN ERIE
ZOR T SrRIAEFE 5 - 10 ~ 15 - 30 ~ 60 1 720 Sy f1% - FFZEL 50 mL HH - R 2 3¢
SRR 30°C AAE T - R ITHISE S - AL 022w m FLICRERE ISR - FHEH
W HY 1mL 7y 10 mL g £ - PL 0.1%HY FHER AR E B 2GR » IR A RGO T H
IR °

i~ AREERS R

U 2 RSITERIUER 4°C KR - IR0 6 ~ 8 ~ 12 1 24 /NRF& 25 HY 50 mL
> i Z SRR 30°C AR - IR ATRISE S - LL 022 pm FLARIEHRIA S
& > FPEEFIRE 1 mL Y 10 mL Z & > DL 0. 1% FRERIZRE B 2 EE - JRGI94
&REMG T Z iR -

7N~ LC-MSIMS 325t e o 22 KA

2% Taoetal. (2016) HY 3 HTRfE: - LURMHENT S =UER % (LC-MSIMS) 73#ft
Aoz IR R RIMYEARY & & - HPLC J3#frfik(d: - Bt R Inertsil@ ODS-3 (150 mm x
3.0mmid,5 g m,GL Sciences, Tokyo, Japan ); &k ESiefs 5 2 1 Lo 5tz & 0.3 mL/min >
EADRER 30°C » BEIMHE (A) 0.1% /KR (B) HEE  BEIEEEN T

Time (min) Mobile phase A (%) Mobile phase B (%)
0 75 25
2 75 25
! 66 34
9 58 42
15 55 45
16 75 25
20 75 25
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'E sk (3200 Applied Biosystem, MDS SCIEX, USA) s ES %+ DLBEERFEEIR
(ESD) fEE#ETIEZC N o - L ENRIERA (MRM) =0 NEEZE - BEEFEIRARE
HIEE R 53 51 5 5000C A1 5.5 K - hilifiE 2= ( CAD HYSEHGELE Fy 3 15 A A A#E( CUR )
K TEAE 20 1% > Entrance Potential (EP) : 10 » Collision Cell Exit Potential (CXP ) : 15> &%
{EEYIHIEATEES, (DP) MhfEFEE (CE) 7RIl N R T oM LA ER A D
RS Z PR R IR e & - B Z SRR MR G E - /VERRERE K
YRR Z S i 28T

Compound Q1 mass Q3 mass DP (V) CE (V)
(amu) (amu)

Epigallocatechin 459 139 21 35
gallate(EGCQG)

Epigallocatechin(EGC) 307 139 30 20
Epicatechin gallate(ECG) 443 123 36 20
Gallocatechin gallate(GCG) 459 139 21 35
Epicatechin(EC) 291 139 31 25
Gallocatechin(GC) 307 139 30 20
Catechin gallate(CG) 443 123 36 20
Catechin(C) 291 139 31 25
Caffeine 195 138 40 27

ISP

AT Z E R R R EIRR > HABEAERREE -

ﬁ\.

J\ ~ DPPH H HEEFREE T HIE

£:7%% Yamaguchi et al. (1998) WYJ7/AMNIMEN » HL 200 L FEmimR (Fandh)
Bl 200 u L E&HEEAR (Z2E4H) > 5yRAR 200 L EriEc®dny 0.5mMDPPH ( a,
a -diphenyl- 8 -picrylhydrazyl ) 2 FHEEZR - JREIIENHEEAFE 30 478l BHiN 96
fFL P > iy iR in A ZE B4l > DI ER S H# (VICTOR® NivoTM 3F,
Perkin Elmer, Waltham, MA, USA) 1 OD517 NEHUEE - AR EE =20 - 515
AR w I

HEREETT (%) = [((ZEA4- B4 ) 1Z2H4H ) x 100%
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L~ &Etoath

I SAS &riataias o Bk < AR eI #5280 (One-way
ANOVA ) LElgHR Z 7252 » FRISIE U8 53 #77% (Ducan's New Muitiple Range Test,
DMRT) HIE #4HEE & B AEEM AR (p<0.05) - gtk —HEHET > FTESEIRELL
EHE{E (mean) + AE#EZE (standard deviation,S.D.) IR °

e 2f=A
% én%gﬁin‘ it

— ~ FURAEER SR E AR TP R 2 E1E

By T RREIEZOME% » FEARTLENERA » TEAF B AR SO A R4 AV L AFE LA
0°CEVKH BEREAS » (F20R PAFE A EIFE% » FIFILC-MSIMSHE(T Fl A R4 AT
Mo REWRZEENHE O EFEBENEL > Hib2%6k (2014) KRBT (2015)
AT R TR - EREUNORL > BVEERMELS TS EAEGC ~ ECRIGC » 15
Ryl S8 2 R AR MR Al ARim i - 86 (2005) fRHEVEEERGEH
EGC - ECHIBEIY i X ZAVECGHIEGCGH UM i A5 % » BFAAIHITIS AR » H R AI i
EDS - ARBRRH Y = A RN S B S EEAERREIVE MW N - HPEGC
A5 &8 510115 pg/ml - FFELS #8(% - HEagEiAa/ D&Y - (24T L
WA AR - FERFE R0 RS BERIFEERE S (p<0.05) » EGCEE[FER
69.94 pg/mL » BURELE/V30.9% - AT EHFE(E30-6077 8% =~ ] - EGCHY & &l it 7=
Fo 2% FHEFEET20578 (12/8\8F) 1% > EGCHY & &R XA T % £255.02 pg/mL -
LRV %J45.6% -

EC H¥I4a & & fy 15.62 pg/mL - #¥E 15 srgEfe & & /D fy 13.74 pg/mb - ZRIM4RET
bR mAEEE AL - IR 30 JriEls - HaERAREEHY TR (10.58 pg/mL) » fhi%
2 60 7% - HIEE 30 S EIFHY S RIGABIENAR - 720 TEESECA TRESE 9.34
no/mL > N TFE T 40.2% 2% - [ff GC BB ST SRR NHAE  Hypas
By L1lpgiml > FFEZE 16 y§Els > SRWHEE SR > 30 i ik > HE RS
% 0.02pg/mL > B/ 98.2% - 212 % 720 475 aa2 7% % - Komesetal. (2010)
DIZVSRERSGAFE 1, 2,4,6 f1 24h 21%  BIZREMESENE(L S & B E
AHA S ) (H25E 24 h Z1RAIEIHETIE - NPT N ARG R IESGE R
[RIEBEGE R N - ZAM - HAGEEAFE 1 h NEYLavAse -

Gre bl b RS EEA A E R EGC ~ EC fil GC S5 =fi » &Klif% » A¥E 15
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Sy HEes et - sAFEES 30 /8 - HaslEEEN N - 58
P& 12 /NRp (720 5358) 1% > B AIBIRERTRNE T - sFE ARS8 RCD - #EHA]
RERA(LFHBUREER G NEAE - BUnBEDRZIEHER 15 JrsEMNEA > ATHRHT
W% 2 FORER o i 30 Sy g HIE R D -

* 1 BVHERCRSFFE IR T HOR R 2 b
Table 1. Changes in catechins composition of hot brewed Paochong tea during standing

Standing time

(enin) EGCG EGC ECG GCG EC GC CG C
(pg/mL)

0 ND.¢ 101.15£9.45*  N.D. N.D. 15.62£1.93*  1.11+0.45 ND. N.D.
5 ND. 99.08+8.94* N.D. N.D. 15.09£0.77*  1.060.57 ND. N.D
10 N.D. 95.57+6.18° N.D. N.D. 14.79:0.91*  1.1320.35" N.D. N.D.
15 N.D. 89.32£10.02* N.D. N.D. 13.74£1.45%  0.740.51% N.D. ND.
30 N.D. 69.94+1.23*  ND. N.D. 10.58+0.42%  0.02+0.04° ND. N.D.
60 N.D. 70.02+5.63> ND. N.D. 10.97+1.80%  0.130.23 ND. N.D.
720 ND. 55.0247.73* N.D. N.D. 9.34+1.00¢ 0.09+0.15% N.D. N.D.

1. a-cValues (mean + S.D., n = 3) with different superscripts in the same column are
significantly different (p < 0.05) .
2. dN.D.= not detected.

S Solole eSS EL T S e b

LR E OO SR E A TR AR S R BURERRPEE 555
HMEEI s 2 2 118,13 pg/mL  BFES ~ 101553 fi {4 2 43 71 £5115.23 pg/mL ~ 111,49
Mg/mLA 103.81 pg/ml » FHAE& BEA IRV 2 M55 » (R4 ISR - 5FE30
TriElR > B EIEEETERY T % (p<0.05) > HiE El%£80.54 ug/mL > £jk/131.8% >
2% - FERrERFEER 212N (7207048 ) B - 4850 2 B 464.46 ng/mL > &y
Jk/45.43% » ZAMAERFE 30 ##1% - HAEH AR S BIEgiT LB AR - B0l
GRS ERE 24 Mg 4l i E & = e A BHEEAY R D ( Komes et al., 2010; Pastorizaetal., 2017 )

GrE Ll b RSEEE - LRI R R SRR S  FFELS BN RER
GRISHEESR 2% BN &S E BRERE - ShFERE 23077 sl A
N ZRAIFRE N o (BRI ERE A

BB 2 YN & 8 5104.56 pg/ml - FFES-72007 5 (% &8 7172102.89 -
97.86 pg/mL 2] - MBS - (BRENEEIE) - BnEERGREEET - ik

o EMEE S -
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Fig. 1. Changes in total catechins content of hot brewed Paochong tea during standing. (a,b
Values (mean = S.D., n = 3) with different superscripts in the curve are significantly
different (p < 0.05).

= BT SE RS Z SRR AT E (L

A ENR AR R 2 R 5 2 SR R b 5RAIR2 - AREERS
M52 AEGCG ~ EGC ~ ECG ~ ECHIGC » HErGIARRANE Afwtl - SUkTE 27/ B
RZeHEGCG ~ EGC ~ ECGHIEC » ZAMAIEGC (5 > 2005) - HEM Al AE= A H ER (]
LCMSMS#E T3 > INtis MBI S P el - lEE <IuRr RV & - /BB At

KRG EGHZE LIS IR 6/ N & - AP HVEGCGE & /0.69 pg/mL >
ROBIRFEIE R 212/ NR% - 2B AEEEERIN (p<0.05)  S&EIN1/16.33 ug/mL > 34
I Fs23.71% - BElr R FI24/ Ny - Hos B #E I i1 5232.07 pg/mL > E26/\kr & EAHEL
EIE046.50 -

EGCR2BEMIRS T aEREi R R IR/ N E EEA116.19 pg/ml - fEHF
[FERE(12/NE - EGCHY S B MR E 25 - R E 24/ NRf{% > EGCHY & 8 HIITHEH
E71%188.13 pg/mL (p<0.05) > EL3EIIKIL.6(% - MIECGHI Ry 2 WRFE IS T & B/ VAT

FE 0 IRE6/NEF > EGCEE /50.01 pg/mL > SRR 12D/NEG - SEEEN > 224/
& > HE B FHE E7123.90 pg/mL (p<0.05) > SECHEN390f
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ECHI6/ NG 28 517,28 pgimL » 325912/ NG 2 B B 11 2527.17 pg/mL ( p<0.05 )e
WA R 22 24/ N 7 1% > HE B #ENY L7+ 2£33.18 ug/mL (p<0.05) - &Y FE hnl.9f% -
MR /E6/NEE » GCHYE & /2.59 po/mlL > JZ 212N\ » SEWRHEE SR - J2/HE24
/NEF - HE S A BT 46.47 pg/ml (p<0.05) - &8 LI N2.56% - BUESRERHIEEE;
G REE USRI hImm g hn (Su et al., 2006, 2007 ) - %/HZEIEE VA MHIEHY
SLHEES (Liaoetal., 2012) o 2/ 0EMERE SO IR - A AR SETFIEI

(#F > 2005) -

Grall b ARG T E AR R KBEGCG ~ EGC - ECG ~ ECHIGCEH: 7t » Hrf
DIEGCH & & © H6-12/ MK » & HRZEN S EWRSAENE(L » BETEE24)N
Bz » HEasAlg@E LA - BUn 2B GN AR S B2 R0 TR
e FEARWERGRAGT » R4/ NFE e AR ZEAN TS E -

%= 2. IR AR S R R Z BL
Table 2. Changes in catechins composition of cold brewed Paochong tea during

soaking
Soaking time
EGCG EGC ECG GCG EC GC CG C
(hours)
(ug/mL)

6 0.69:1.19¢ 116.19:8.24°  0.01:0.02¢ ND.¢ 17.28:2.63°  2.59:0.51° N.D. N.D.
8 7.51:4.00% 131.07:30.80® 0.57:0.58>  N.D. 20.63:3.98°  3.57:1.20° N.D. N.D.
12 16.33+4.55° 169.76:24 45 2.10+0.72° N.D. 27.17:4.97%  4.89:0.85%® N.D. N.D.
24 32.07+7.69° 188.13:22.39*  3.90+1.00* N.D. 33.18+3.722 6.47:1.07 N.D. N.D.

1. a-cValues (mean + S.D., n = 3) with different superscripts in the same column are
significantly different (p < 0.05) .
2. dN.D.= not detected.

U~ IR AR S Z SRR A R

&2 Ry = A AR S Z SRR A BB L RN BHRESER
136.76 pg/mL » JZ 8/ N AR B L - IR A2/ N R B BRI I1 4 220.24 pg/mL
(p<0.05) » Z {4 FFfmaE 72 5 2 )2 024/ NIF 9263, 75ug/mL -

Grea bl bR EiR o 2 B ARG R R 2 B E R A Y E R S
=6-8/ NFN AR R A BIIAEEER  OEFH 212 NS & BRIEEER
FF o

oA

KO 6/ N R 2B EME IS IMYEN & & /87.14 no/mL > JRE8/NF R EE R
90.16 pg/mL » 12/NF 1% & & £599.86 pg/mL > 24/\i%18& = HI] F5116.47 pg/mL (FER=E N
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Fig. 2. Changes in total catechins content of hot brewed Paochong tea during standing. (a,b

Values (mean = S.D., n = 3) with different superscripts in the curve are significantly
different (p < 0.05).

1~ BVEELAEIEARS ROR R S 4R 2 PEER

LB BVERERES /i B AS f% 6/ NRHR B Z5 7 B Rl AR AR (£
MIZ22) BUREVERAFES/y#8 2 BREAS  HERRMR B H IS HEGC . ECRIGC
FE=T RMIZ6-24/ NRp 1% 2 /2B » HGHR R AIE T - 350 TEGCG
HIECGHifH » Witk % & LIEGCE B » HARKEC - BXRATK/GCHEE » 12476/
Ikf - EGCGHIECGH & & X ELGCIRE(R - 24T /2 78-24/ Nif 1% » EGCGHYZ ERIAMHN -
HitGCH&BERS > ECCHI&=ERIE/D -

IZH6-24/ N R 2 2 AR 5 T TR SR R AR Y & B B EEEVE B ES
rERIEER  HERERHEVIERMEN - fRE6-8 N N 2 BBl SN EE
HEOHERRF ES RN 2 BT LIRS - 4 (2005) fEH 2/ ERRR
B MEH R RS B E N AVE AT - ICREAAE R RAS - RBI2V NGRS
BTSSR R A & BRIABEAVE I T4/ NG & Z 2 ERERIZHY
FREMPrEEADCE S - THEVIS(LEM SR ZECCCHY & & » -EVERSTZR
fad > MEINEIRIE24/ N 278555 2 32.1ugimL » BUR A2 B S rTRE BRI EZ I
FALIETE -
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4 EEESSNER R RS BHENECERS  HIRE24/ N\ & 2 FO5 48555 %
S EAEE263.75 ug/mL > EEVEZSAFE AL 2 64.45-115.23 ug/ml > S HEFS -
PAE - BURBEREZ DR R RIS A ZE R g A S R R4 Ry » Ha S
7% PrE(BIEM T BRI E -

ol

1

X

N~ BUH R H AR S B R R A E 81 DPPH B AN FRAE
(83 Rl AR 2 B SR S DPPH B A S FRAE 1) 2 880 » BURBE-& = EiFfE Y

AEF > 05 DPPHE HESERRIEE J7RME 2 BTt - JCHEAEL2/NE DA BRI Ry Bg 0 -
RIEISHEZR S IDPPHIE FRAE Tl = IR AR L RIS i _Eot (&5 > 2014) - /&7
BRI A IR L3S HDPPHIEFRAE JJ &l = s B ZE R i3 i (46 - 2005 )e
OB SR E IR T4 MR R 2 B EDPPHE AU FRAE IR (R ANENY - B E
M2 Ry = 2.1551x + 48.785 » JRATEAEIR? =0.2366 » 3 Z [l fREAE AR RBAE -
HEABUSRIGINFFEI0O R R R A B AREE M - ZAMDPPHE HESEFREE T4
HHEEMN SR o RES(LERET - 4 EGC &l EC K ECG BEEFH A =D

(theaflavin) FIZ541’E (theasinensins ) =& (Wiseman et al.,1997; #k » 2013 ) » BE 4458
R MR » BT A I BE NP E A TR LIS E (APEE ~ RELESF )
R TR LTSI AREE 2 T -

100

80 |

60

40 b

DPPH Scavenging Activity(%)

0 é ; ;: élé Il(l IIZ 1I4 ll(v llx 2IU 2I2 2I4
Soaking time (hr)
3. NENZHIF 2 /SR Z DPPH B AN FREE
Fig. 3. DPPH free radical scavenging activity of cold brewed Paochong tea in different soaking

times. (a-b Values (mean = S.D., n = 3) with different superscripts in the curve are
significantly different (p < 0.05))
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BT 2 B SRR R R & B EADPPHH AL E FREE TTHVRE (R ([E14)
RO 7120y = 10.689x + 16.984 » e AEIR? = 0.9845 » —3H RAFHYIEAHRE -
RVBERESH) DPPHE HAERREE & &R ZREAYT IS g i - HI=E12/)
Rf DL/ B SHIDPPH E A B FREE T BVE B S o fE -

100

. y =2.1551x + 48.785 (R* = 0.2366)
x  y=10.689x+ 16.984 (R* = 0.9845)

DPPH Scavenging Activity(%)

® Hot brewed
X  Cold brewed

0 1 1 1 1 1
0 1 2 3 4 5 6

Total catechins content (pg/mL)

3. %&5@@@%’%%%%%%[1éi@@@%&?& AR PR R S RS DPPH B A ERRAE
HZAERAM:

Fig. 3. Correlation coefficient between total catechins content and DPPH free radical
scavenging activity of hot and cold brewed Paochong tea during standing as well as
soaking.

% \\‘El

FOMBMEDER - EEAVSERE R EGC ~ EC M1 GC FE =i » FE B HIE R
N EEREVEIZAUERIER 15 srENEH] > HE AR SR IMEHE AR - SEE
Hk5 LHE R RE fy EGCG ~ EGC ~ ECG ~ EC M1 GC F il - {EI=0H 6-24 /N\f1% > &
BEEREREINE RSN < 26 8 /NS LA EZ 2B ERIRSH R R & B RE T
B RyE » 559 MR & BRI SR EBOER R E - (EREEET > 2/
TR DPPH B HiEARRAE DRI > HER R R & B A RE RV T

%H
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SER

PERE - T - 2015 - SREVEEMTTE- 508 A R T 2 S B B A KO R SURR B ©
(EFFE I 13 : 73-82 -

FRIFER - 2019 » EVESRTEHE R 2 SR - DAPPMOR & BT 5 22 01 - chERRR B R B2 5
o 2L e

FREWE - 2013 - BB ~ BUE MGk aE B R BUE S AR b e 2
bgE - Bl ZE AN E SRR A R i - 210 -

BT - 2005 » LLA/KiZ/ a2 050 E Rt E BV FE - REREADEFERHL
BT AR Tam s - #1k -

R O TER - ENE - BSCE - 2014 o A BRI A LA OB E e
BERHEEATI - 20 © 49-57 -

ZMaE ~ 525 R - 2011 o SUERESR A EFE R E B L 2T o R

¥y 8:67-79 -

FHRSL - 2008 - A EIZAEHITE (%) BERETFUERE AR ~ A& 2 A bAE
NZ 8 - TRREREELFHE RS - & -
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