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Comparative study on the catechin content and antioxidant

capacity of different types of tea in Jiangxi

x50
WANG Xue-yuan'*
EETE

KE Fa-jun'*

)

(L TG R B b B2 5 TR A B L VL7 B
330045;3. AR KA RS2 BE TR M

AL E L A

LIU Jing-yi®
PR AT

CHEN Xin-zhu'’

ﬁj’\:*@ 7 1.2 ?ﬂﬁ/,?%‘(l.z
HONG Yan-ping"* LI Yu-wei'*
R

YANG Wu-ying"*
330045;2. VLI E KR W S5 REE M
510642)

(1. College of Food Science and Engineering , Jiangxi Agricultural University, Nanchang ., Jiangxi 330045,

China; 2. Jiangxi Key Laboratory of Natural Product and Functional Food , Nanchang , Jiangxi 330045,

China; 3. College of Food Science, South China Agricultural University, Guangzhou , Guangdong 510642, China)

WE:RAGRAEFEERN L d 11 A4 55 F a9 5 A
W FOLRE ALEZ RERTILEZT RERTIL
FREARTBRE ILFTARTRE) & F. F@LNE
ZretAf ok 0h DPPH A d AR AR ) (4T R RACHE A .
ABTS'" g R F kst e S8 R AL N 4 TSI R AL 45
FROER T AP S R R AR A TRERKA .
ERFEAPIMILEFTLGEARKEF . ELE L
RIS EFAEHZ BEPOFRBILFEREMNILEE
SEFERRELES; BN LA R T AR LA R G RA
RS ERA R ORGR G R TP, RLAA,
R AERLEFERFRAEEFRER TR
WMEFERF . FFRaR FLaRFaR,

KPR LB LHE; LR EL T dRMEELE AL
Abstract; The content of five kinds of catechins in eleven types of
famous teas in Jiangxi, including Catechin, L-Epicatechin, (-)-
epigallocatechin, Epigallocatechin gallate and (-)-Epicatechin gal-
late, was determined by high performance liquid chromatogra-
phy. Moreover, the antioxidant capacities among the eleven types

of tea were compared by measuring vitro antioxidant indexes, i.e.
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the free radical scavenging ability of DPPH, ABTS', ferric re-
ducing antioxidant power, and the total reduction ability. The re-
sults showed that the content of the five kinds of catechin in the
tea was different, the content of total catechin did not differ sig-
nificantly, and the contents of the total and different kind of cate-
chin in green tea and white tea were higher than those in black
tea. All types of tea showed obvious antioxidant capacity, but
stronger antioxidant capacities in green tea and white tea were de-
tected than that in black tea. For the antioxidant and anti-aging
purpose, Jinggang and other kinds of green tea as well as Zixi and
Jingan white tea were suggested.

Keywords: high performance liquid chromatography; famous teas

in Jiangxi province; catechin content; antioxidant ability
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RS X 5. R F e A0 A £ 3% 1 (High Performance
Liquid Chromatography, HPLC) 43 5 %f H 2 LA & . L
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Fh:100% A #1(90 mL Z i +20 mL Z 8 +2 mL
10 mg/mL EDTA . M 4i ke w2 1 L5, it
0.45 pm O LREF 10 min—>15 min A 10026 A A4 fb
% 68% A.32% B AH (800 mL Z i5 +20 mL Z & +
10 mg/mL EDTA W 2 mL, A aikERxE 1 L. &
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100% A M. g e 1.
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Figure 1 Chromatogram of catechin standard solution

and Chromatogram of tea sample solution
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(4) YLVG 24 28R v L2 & & 19 I 72 « o o AR IR
11T o e 3ok 97 04 VI VE 44 25K i 45 0.2 ¢ F 10 mL ¥
DETRIMATHAE] 70 CHY 70% HEEH T 5 mL. 7841
XS] S 2B B 90 CHY KA L BRI 10 min, $EIUES
HIERHFZEWR B0 10 min(3 500 r/min) 84 I %
B2 10 mL &b Rl &2 SR .O LIk, 2 R i
WEIERERA—ARMP. ABREBR 2 mL £
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0.400 0 g, B F/NEMH L IMA 100 CZEMH /K 50 mL, 2
15 min, 28 38 ; P88 P A 5] 07 62 00 50 08 2 RIE R & 0T
F 100 mL 25 &, FHZE 18 K 8 25 - 459 20 2% ik P2 B - ¢ a0k
— TR, EREEICIRAT .

(2) Wk DPPH A i 568 7 - R H5 ek (174 3 KR
&M A 2 mL DPPH ¥ +2 mL £/ K (Sy) .
2 mL DPPH # + 2 mL A [6] ¥ BF i Trolox #r #E & &
(S1).2 mL /K ZEE+2 mL AEHREE 1 Trolox frUETE
W(S2) A, E i N & TREA R B 30 min, 7£ 517 nm 4k
ME 3 MWW (Ao VA VA . PATINE 3 .45
W E ¥ . L DPPH [ i 535 % % 0 9\ 4 5,
Trolox ¥ B hy B A8 A, 2 1 b5 ME il £& 3% 11 530 [l )3 Oy 2 .
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AR MR BE B FeSO, TAEW Tl 45 . A 1.0 mL 5 fif fic i
i) FRAP X7 (/1 0.3 mol/L B ER£h 2% #h i . 10 mmol/L
TPTZ % »20 mmol/L FeCl, Wi 10:1: 141

>><1oo%, (2)
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B SR AT JE TE 37 “COKIE R R 40 min, FF % H1 3 = &
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1% R HERS 2 mL IR, BT 50 CRBH
20 min, MHELH G MA 10 ZH ZBREW 2 mL, R
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0.5 mL,# & 10 min, AIZEIR/KAZE A2 KK 700 nm
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1.3.3 11 FpyLve 44 45 JLAS 3R & i K AR ST A AL BE ) L
5B 2R H Microsoft Excel 2003 # {4 3 17 i 35 5 4 Ak
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REE BRI RE kT2 7 B E BT,
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2.1.4 11 RV 4 25 b L 2K B I E A L EL O

SR A1 6 S ST A e 280 0AT 535 3 X 11 YT 44
ARHPLZRRN ST E eSS R K 4. k47
FIL1L R A EGC & 2 W BRI B % H 4
L E L HRTBER H A5 HAb 6 B A L 22 S 0 R
#F (P<C0.01), ZEPRBI T 1l 2 55 A BT IR 28 Z [ 2 5
AR JERBGEMAE L AR RBERBRNIIEE K
B K 6] 2 ik B3 (P<<0.0D) Bk 40 ik F 4 2% .
ARELAS TRELAS B MG IR V7 BE A2 2 ) 22 e AN i 35 5
C & itsf 2 285 Hofl 10 F28 0t P22 7 i B 35 (P
0.01), Hoft 10 Bl g, 3 K AR AR BB K T 41 . R 4T
O ARLLZE VIR L5 V3B A 6 I 22 S B 2 (P<C0.05) .

EFRNE - ARLBEIAEGFIFRAERGIMALENLLE

1925 5 AN B3 EC & 805 42 (R MAR L0 28 5 HoAth 9 Fh ¢
2% 5 88 (P<T0.01) , Hofth 9 FpASHE op IR LT R M A 1B
KT RN FEBRTBR. L FE MM RG 2T
B2 (P<C0.05) . F 25 57 AN 8. EGCG & i % (4 25 Ml
il 2 %5 5 HoA 9 Fh 2k il B 25 R ik B (P<C0.01) ,
fly 9 FRASHEAR LA 1Y 25 5 B 3 (P<<0.05) A M 2R A B
F;ECG ST Z AR I RARGMEREER G H A 8
FEUFHE L 25 SR B 2 (P<C0.01) , 3% 42 [ 4% IR I B 2R 4 1
R E A L 25 Ak 3 (P<<0.01) , b SR 4 F 25 5 &
REFARE, HAL B, Il =% 5 4 Fhel M
EFBECP<ODFMEFARE BILERT R
LA S HAL 10 FpAcrt 22 5 8 2% (P<0.05) , RG22 H 4%

x1 SHMIILFRSENMERETEREXRY
Table 1 The calibration curve equation and correlation coefficient of five catechins
ILZRRE TR PR £k W B/ (mg » mL~ 1) 2 [l 5 5 THRRE(RD)
EGC 0.53,0.95,1.58,2.20,4.40 y=1514 338x—210 477 0.999 7
EC 0.36,0.88,1.76,2.64,5.50 y=4 205 892x —259 330 0.997 5
C 0.21,0.51,1.02,1.54,3.20 y=2729 576x—191 938 0.998 7
EGCG 0.20,0.50,0.99,1.49,3.10 y=21932 5352 —232 673 0.996 0
ECG 0.34,0.83,1.66,3.38,4.21 y=15 966 806x+3 263 548 0.991 2
*2 BEERABRER
Table 2 The results of precision experiment (n=5)
C EC EGC EGCG ECG
Ve iz / RSD/ Vi j / RSD/ e i/ RSD/ e iz / RSD/ e iz / RSD/
(mg + mL™ 1) % (mg+ mL 1) % (mg + mL 1) % (mg+ mL™ 1) % (mg+ mL™ 1) %
0.21 0.13 0.36 0.35 0.53 0.95 0.20 0.36 0.34 1.31
0.51 1.07 0.88 0.47 0.95 1.95 0.50 0.55 0.83 0.87
1.02 1.82 1.76 0.11 1.58 0.21 0.99 0.16 1.66 1.15
1.54 0.71 2.64 0.44 2.20 0.57 1.49 0.30 3.38 2.70
3.20 1.16 5.50 0.34 4.40 0.47 3.10 0.69 4.21 0.24
R 3 ARERHR L 4R
Table 3 The results of spiked recovery experiment (n=2)
K AT %T‘\ﬂﬂi;/ *ﬁﬂﬁ’r“ﬁﬂ:ﬁi/ E’»?N'J%EE/ SR/ RSD/
(mge+g ") (mg-+g ") (mge+g ") % %
. 1 24.99 4.5640.00 25.6840.02 84.51+£0.03 3.57
EGC 2 10.00 4.5640.00 14.0640.01 95.02+£0.02 2.42
. 1 12.50 9.17+0.00 19.7740.02 84.79+0.03 4.10
¢ 2 5.00 9.17+0.00 12.48+0.01 66.24+0.01 0.85
. 1 25.38 4.2940.00 35.5640.03 123.20£0.03 4.67
e 2 9.63 4.2940.00 15.6140.02 117.5040.02 3.29
. 1 64.64 18.0040.00 75.24+0.06 87.10£0.06 8.25
oG 2 5.43 18.0040.00 22.6140.08 84.94+0.08 12.06
. 1 60.89 2.15+0.02 51.6840.02 81.35+0.02 2.53
e 2 9.10 2.15+0.02 8.5740.04 70.59+0.04 5.93
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R4 NFAMIAZFPILEZSERNER'
Table 4 The test results of catechins in eleven kinds of jiangxi famous tea (n=2) mg/g

= EGC C EC EGCG ECG BILEER
(L SN 6.5040.01° 4.000.00% 4.0040.00% 1.00£0.00¢ 0.50740.004¢ 16.00b8
RARLIR 10.0040.01¢F 3.5040.004 4.5040.00¢I8C 1.0040.00<¢ 0.5040.00% 19.5008
F a3 14,500,044 4,504£0.01¢B 6.0040.01"8 1.00£0.00<¢ 0.5040.0049¢ 26.508
TFLLA 12.00£0.00%F 4.0040.00%8 5.5040.00P<EC 1.00£0.00<¢ 7.5040.0049¢ 30.008
3% U 500 i i 3.50£0.00°F 5.5040.00¢db 4.0040.0095C 16,000,018 0.5040.00¢C 29.508
FFRALE 28.004+0,02¢1CPE 27 0040,03bedB 4.0040.009¢ 16.5040.01P5¢ 0.5040.00¢ 70.008
ZERER 37.5040.05 17.0040.01bedB 4.0040.0149¢ 13.0040,02b<BC 0.5040.01"8 72.008
il s % 37.004£0.04P 22,500,040 4.00+0.009¢ 20.5040.01%" 0.5040.00<B¢ 84.50P8
IR 68.50=£0.00"8 27.002£0.02"8 4.0040.00% 18.50+0.01b8¢ 0.5040.00"" 117.00""
DR ED S 109.0040.47A 88.000.21 9.50+0.16%" 99.50+0.30%A 0.5040.07A 306.50%4
WIERAR 36.5040.01< 19.50+0.038  5,0040,00"C  18,0040.01"¢ 0.5040.00¢4¢ 75.00°8

T [F 3K S F AN A 78 22 SR R 25 (P<C0.01) . /NE FRER [l #6R 22 57 .3 (P<C0.05),

ShHAD 10 At LR R SR EFADE . /T AR S
PEMILERM S REZRAR XA RLILE R
BERILE R SRR

2.2 11 MIIEBFEEMRELE LB

2.2.1 DPPH Al EWEBRARS 5 A [ Bl 2 9 245 42 1

W5 DPPH W W 30 min J5 » 2 44 30 848 v, Ut
B R BOR B A 5 B A R 2R RE L RS RS

DPPH H 3L e 51 TEAC {8 (Trolox equivalent an-
tioxidant capacity) DLk 2| [R] 4 3% B R T 7% Trolox By ¥k B
(mg/L) Kk E£R, TEAC {E@j&)\ﬂxﬂ“ DPPH H i 54 B
REJT SR . AATE 2 FTOR . & B S iR ) TEAC (E IR
B IR T <3 2 5% < AR 21 5 << 3R 21 <M ok i <
NaB<WEUAX<KEBEAXR<EERBRFRERANZ<
I b AR 455 3 f"r’?@’wﬂﬁmuf DPPH [ 3% Bk g J7 Sk
=R AR SRS P | P (D) S I NI =i U ol )
DPPHE i 2295 BRAE ) A 3% 2 5% (P<<0.01E(P<

301
=
oot Aa
m 5y, 200
2£E 50 Be Bb Bb
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=5 g 10k De
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Figure 2 Comparison of scavenging DPPH free radical

ability of different tea leaves (n=3)

0.05) ; [A] Fp Ze U5 v B K T 21 5 HoAh 21 2% A % DPPH
HHEEREENA B EEZES (P<0.0D) .2 HMAXKZH
1y DPPH H 55 BRAE J) 25 5 B35 (P<T0.01) .4 Fh &A%
T ZE B R AR RRALE 5 HoAb 3 B A4Sy DPPH B 553
Mefe A B L B (P<0.0D) . MiAMERRRE,

2.2.2 FRAP B 54 A b fe ¥ A [l Fh 25 1 A5 0 42
BUB 5 FRAP 3250 ) 07 e » 0 M 2R 748 i 48 60, Ul Bl 45t

BAEREF YR8 ). 280 B i FRAP {5 DLk 31 [R5 B
WY 5% B JF 7 FeSO, 19 ¥k B (mol/L) 3% % 7% . FRAP {i
K A S S AL RE ) Bk . &L 4 TR 25 b As i R
i FRAP (AR K A 18 7K T2 40 <R 3 2148 TR 40 4 <A
A<M <R A A<M I = % <P Rl <ZE R
BIR<TIE L AR <TF i R4t 3 R AL 1 2% v 4058 I 4 AL
ReBRERB AR <HR MR BT, Sﬁ%ﬂ%
AR R A AL BE T MV R A A << AR R A5 1
B N TR T 2 i kR R AL e O A B M 2% S (P

0.01) 5 [A] Fp & BUAS i v, AP 20 25 [) 1) 2k 540 I A AL e D A
R Aa
F~10f Bb

) =R L Ced Ce
i g ;0()_3 De Cd Ce
g;&\g 0.6f
P‘—% § 04FIg Hi n e
% Q0.2 H H
T e e ok e Y
& w‘w, % ‘@%@&@ ®’1’ ol
‘{f \ %v“‘ R4 $ ﬁ%
@tﬂfﬁ%

Type of tea
KEFHRARR LR 2 F KR EH (P<0.01), /NG FHRIR R FR 2
58 % (P<<0.05)
B 3 ARRE % FRAP {4e) b
Figure 3 Comparison of FRAP values of different

teas (n=3)
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P25 (P<C0.01), 2 B 2 ] 22 5 18 3 (P<C0.01),
5 Pl g 2% rp A o R () SR 5 oAb 3 R SRR I AR T
AR I ER B ARREE. ANEFARE.

2.2.3 ABTS" Al BV BRAE S 7R [6) F 25 9 25 i 2 3
W5 ABTS 0 Ja » R4 28 B 40 A8 ¥ . 3 0 25 o

PBOREA W B ABTS™ B H MR 1. 28 M & i 4t
AAbBE S TEAC B DL ik 2 [R5 Bk % BT i Trolox 1 ¥
B (mg/L) kKR, TEAC [HBK . WX ABTS" H fy 31
BRAE TR . WA 6 FTR . & F 2R AL ik i ABTST B i
FEIEBRAE T IR N PR LLAE<MB K T 4L <AREL A <R 4L
B<IHE<JS I 2% <EBEOR<FRZ<EO
R<EWTR<IH L3 FIEMAT A ABTS™ H i
BV BRAE ) BR RS <MK EH . 4 Fhak
2 A E 2R 5 R ZRAE L 25 S 1 B 3 (P<T0.01) KR
P AR B L R 2 G L D L = 5L BRI B A AN i AR A
4 PR BB B (P<C0.01) . 19 2% R .2 5 [F] F
FeTU (1 k3 SR AR AL RE D 9 B 3 M 25 S (P<C0.0D)

2.2.4  MiLJERE SIE T RE T BE S AN 9 )5 b A AL RE

D10 T B AR L SO R R P A T T — R LB
ARV Fh 2 5 25 M 2 IO [ 10 min J5 , S AR F& B (0 AR
T U BA A5 SR IO 348 J A8 7 TR o B kO, DB 5 g
DI, WA 7 TR A% AN 28 B Y R I TR KA
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