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Antioxidant Activity and Key Components of Three Grades of Black Tea
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Abstract: Three grades of black tea were investigated to determine their antioxidant activity and main chemical components. The results
showed that the antioxidant activity of black tea samples increased with increasing tea grade, with a significant difference between special-grade
and second-grade black teas (p<0.05). In addition, antioxidant activity also varied significantly among five different categories of black tea.
Composition analysis revealed that the levels of caffeine, polyphenols, catechins, non-ester catechins, gallic acid, and theaflavins increased
gradually with increasing tea grade; whereas the polyphenol and ester catechin levels were consistent with the changes in antioxidant activity
among the five different categories of black tea samples. Correlation analysis indicated that the antioxidant activity of black tea was significantly
positively correlated with the levels of polyphenols, catechin, non-ester catechin, ester catechin, gallic acid, and theaflavins. Among them, the
correlation of polyphenols with the four indicators of antioxidant activity were highly significant (p<0.01), and the correlation coefficients with
T-AOC and DPPH exceeded 0.9. In conclusion, the grade of black tea can influence its antioxidant activity, while polyphenols and its
derivatives can serve as key components for determining the grade and antioxidant activity of black tea.
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JLZERE BB TIRER . (LR E AR B ) LA
A FRG AANRIFELART VAL 2 Fbric ), FHHEWT
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Zhang SO FSERAR T I ACNERL, SIS
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15 NEAFER, 308 2020 4EES, FEAFER
JELL. WL, T ondl. LA, EAL AR
R —H ZREATFR, K EASE R FRIE
(HEE) WK, HEFRMERME FIFEIEE,
WA, R 1 PR,

F LG B WG AR 35 )& T b4l
JIRRFW G BB B 7
THrdEs . CRE[E G E (High performance
liquid chromatography, HPLC) ZX]. 95%Z.EE. K2
B2, AR, BRERDA. WETIR. B M. R
AT E=E. LRI SR, SR,
TR TR BRAER . SOGEBA. AAPH. Trolox. T-AOC
Wjfl&. DPPH. ABTS. i#B4li/K.

RN AFHER
Table 1 Black tea samples
Mty AL AR A X5
1 BETESFA  IM-1

2 BREEL BAYEH AR M2
3 BEYE. % M3
4 L4 B PA-1
5 LTt Exit AR PA-2
6 LT 4% PA-3
7 JT AL AR GY-1
8 J LT JT AL — R GY-2
9 J UL K GY-3
10 E O 2 GZ-1
11 L4 +Fka —R GZ-2
12 +Xir oK GZ-3
13 AT AR DH-1
14 Her AT —4R DH-2
15 S el DH-3

E BV ES: Waters alliance w2695 & R0 AH ik
0 IREFIHRHE (R AIRAF]: LC-20AD =il
FHETE, HAREAT]; UV-3600 B 6LE T
H 2 52 7] ; Sartorius Quintix224-1CN B34 K,
TR (AEED A RAF]; Centrifuge 5810R
BB, Sigma AF; Synergy HI BEbriX, EE1A
A2 IRAT]; DK-S26 BIH VR KIGSR, i
WS WA AR A .
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FHEH 74%F+ 2 92%.
12.7 FRAP FNZRAE LA EH
ZIREPEALEE S (T AOC) W R 7 &t B 4
B, BALE S FE 37 CHE, 02T Hascil
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=N AL
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nm TGN 0.70£0.02, L0 ZHREUE LI 40
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TLREST o
1.2.10 ORAC %

S Zhang STk, WA KNS . BACDE:
NIIFE pH=7.2 IBERRER R (75 mmol/L) AR
HEAT o AAHREAFL LU BIRRERE 500 £, HX 25 uL #ikEe
JEALAHRIIEY Trolox FEVR T 96 FLEE BT EEEARHR
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AR

I ODHAHHEOD T
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IR B R AR BRI R EE AT ISR, BEAMA
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AR IR ZNLAR 10 s, WIE I T PR e sk 2
T JERIE . iR e 45 AR A Trolox 45, FH pmol
TE/g RFN &SRS T E L RE
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Fig.1 Antioxidant activity of different grades black tea

E: R—AAKREAN ARG EFEATEAREER
(p<0.05).
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P,
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. JEF ABTS HHE =AMERY, =ANERAFFE
PR MR IS B 2L A S I T [ 2k B,
HA R B 21 25 RE SR K T-AOC 11 (567.76 FAf7/mL 21
P JEkE DPPH fg /) (2835.32 pmol TE/g)-
H % ABTS fit /7 (4094.72 ymol TE/g) & mT 2
LR S (AR 2 )8 384.81 BAf/mL £L A2 EA)
1755.80 pmol TE/g. 2730.10 umol TE/g) (p<0.05), ¥
WA FPUAMEUE R —RA TP ANEUEL RS, 1

100

— IR TR A RS 2 8], (HE S
PR 22 S AN, SRR 7 VA e i A AL e
PR AR a3 . Zhang 251 NEE FRAP V2.
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AR TS PUEATE A TINE ,  SEat s AR S = 5
AR VA FHUEMTE VM EE I B TR AR 14
X, SRR S8 A, M LR, EARRT
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ERE 7, HZLIERAE T (44017 pmol
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% 5; 1E ORAC &, AT LLER], X AT
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E: R—AERKBR ARG EFEFATEARE LR
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2 000 22 R EEMNE RS
=}
E 221 REVFBRIE 2 B0F R A
R 20007 WA AR IR B — R =
£ PEASRIERCTIHAT T, M3 2 TTBLEH,
& ANESER LTS e ShE. 2E. LRRE
= B OCERRLEER. BETR. KEERESRIE

ZEFE, MR LR RAEAFSERLR S E
5000 AR, Hrbuenk. 2H. LR ERESE. IR

go 40001 JIRR. BB, RERLESNEEHEARS

= PFEDEETIG N, SNSRI E T IR

£ 3000¢ A

5 ol BRI RS RE S i 22 5

E BE, FRAT>—RAF>RAT, =AERAN

& 1000} ZRBEFNBER (p<0.05); RNFEZEHLLE N BRI

s . : SEWAE EXE R, Hi, ZRAFRMEHEEREE

GY Gz DH B THRRRAAE (p<0.05).
=2 TEFFAFHREEXERNEE )
Table 2 The levels of major chemical components of different grades black tea (%6)

SIRER sk B Sk 28 IR EEE AR E BALRE RRTEM FEEEE
R 34240.17° 15.19£1.64° 4.124037° 13.40£1.60° 5.55+137°  2.85+1.10°  2.69+0.93* 0.28+0.02° 1.13+0.18"
—4 3.11£0.16° 16.45£0.51® 4.10+£0.09° 12.38+1.62% 4.55£1.44™  22240.68°  233£1.00° 0.24+0.06 1.02+0.12°
T 2.73+0.13° 17714229 3.81+044° 10.29+1.09° 3.09+1.07°  1.35+0.62°  1.74+0.68° 0.19£0.02° 0.81+0.10°

Z: R AERRRGINEFERTEALIEER (p<0.05).

R R A AR E, AR WIE (5547%), BEET HALKEFER (3.087%)

SEERAL AR e o BT AR AR TE
REEZATH, RN R R R 2 & &
(I3HA 13.40%F1 12.38%) &3& m T A5 HFE i
(10.29%) (p<0.05). JLZREREA LI N FAEMIR,
RSP FHE N LR R SRR 2 W & AR A7 A
R, RO EEMIILERETEm A

(p<0.05), X5 Ozdemir & 77 —F, EILL45 55
B, HAERL AR SRS R RIRE
AR I A E AT X 2 e ) L R AR Y
JUER, HrpEaER ) LR R S EAEAF SRS NAT
EREZER, TRUARFLEHHNILERSEER
e B TIEER Y LR R S EE R 8. B TR
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RERRAFRPHEBENZITEY, RABSRIPUA
g, Hrp R R PE SR A A SRR ZE TR
P, I 2 AN, ARNEE FRAEHE
RPN ERT R, FRRaRE —ga
KNEEEFIABRER (p>0.05),

—MRUL, LA, BT FH R
AR, JRORH e, s AN 2 By &
WA, SR SR LT IR R B S R
WAL A, KT BEGCG SEE NEE,
EGCG &AW R AR E R, MAFHEAET R
BEBRAE G, JFEEE RS 2 B A RS
PE, WD AT R, DR B R e AR R A
FIFENEE RS ESEE.

222 AHRRESEURFER T 2T RS
HuE

IIT FAA R A A A TS P AT UR B,
XHRAFFEMELFES B, FARSE. ZMEE
MEER) LA RSB LAEREEEN, HhZmmEsa
YIRS an S = VI N eI PAS E i RN S
Tah—5.

KRB S B LA RE RS, Hd)
JGLL (18.00%) HH AL HE & & i35 = TUHAL (14.55%)

2022, Vol.38, No.8
AR, HA (3.62%) SEiit. AATHBL
RIEZHMAREN) LA R SR LRFFEEEER, K
Wzl (14.01%) fermr, RIBLL. T oLl s Lar
K, A (10.67%) SRR, HAE e fyEs
M2 W& R 2ZE TR EER (p<0.05); BLARS
AN G Z A8, BN (3.34%) S
B, A (1.00%) AR, H (a2 R iiss|
WEL (p<0.05).

X FUREL AR, i P S P TR 5 SR B AN [ 288
LRI AFEZE S, H 2By RIEEE LA R
& RIIAFTTRE SR MPAMITERE DI, 1
Ab, BERAHISCERAT AL, — R, KRR 2wy 2k
Llpy o T AN G L AR S S A o S AR e
IRGFHUIGAE T IXANEE S . HAE, ASZIG AT I FRE N
K FHELLAE S 2 By & B A RIS, IXF LR AT
REAR AR R IR FE N [ RN 2 By I g v — b ey SR PR
gk

2.3 LT GA A E P B K B R A AT

MFE 4 7TRUEN, #iikms, aihEEiks
Ay FZEFE T-AOC 1. DPPH {H. ABTS {EAHIMEE
I, 5 ORAC HAHRSERETS, XAIAES ORAC A%

4
(p<0.05); TFEZFERR S RI7IH, Wk LML ENEIA R,
R 3 AT EREAFHREZUERTEE B
Table 3 The levels of major chemical components of black tea of five different categories (%6)

R ER BAE BRI 28 IWEE BPILEE BELRE  REE ARTER dwdbak
M 1620+1.61%°  4.19+0.11° 11.9842.09®° 4.57+1.72° 2.00£1.06° 2.57+0.68° 0.96+0.24* 0.25+0.05° 3.20+0.38°
PA 17324027 3.94+0.08® 14.0142.10° 628+1.35" 2.95+0.67° 3.34+0.68° 1.08+0.22* 0.24+0.06" 3.00+0.34°
GY 18.0042.23" 3.93+0.29° 11.8441.03® 3.48+0.73° 1.35+0.33%  2.13+0.42° 0.94+0.01° 0.24+0.03° 2.95+0.37°
GZ 16.1842.13°  436+026* 11.61+1.68° 3.93+1.18" 1.70+0.84° 2.23+044° 1.08£0.27* 0.25+0.05° 3.13+0.30°
DH 14.55+1.33°  3.62+043% 10.67+1.90° 3.70+1.84° 2.69+1.39"  1.00£0.46° 0.86+0.12° 0.19+0.08" 3.14+0.42°

E: FIIERRRNNEFEEATERLE LR (p<0.05).
F 4 IFHRPEEUERSRESHMEWEEEX SR

Table 4 Correlation analysis of the major chemical components in black tea infusions with their antioxidant activities

PRE T-AOC 18/(¥#4z/mL 22542 34) DPPH {&/(umol TE/g) ABTS 4#/(umol TE/g) ORAC 4&/(umol TE/g)
v A 0.645" 0.590" 0.528" 0.329
BHE 0.148 0.112 -0.107 -0.008
R 0.308 0.236 0.063 0.262
% By 0.987" 0.911™ 0.890" 0.766"
IWEE 0.932" 0.868™ 0.854" 0.852"
JEEADLE & 0.656" 0.611" 0.635" 0.589"
BEALAE 0.912™ 0.850™ 0.799™ 0.846"
ARTFH 0.883" 0.790™ 0.713" 0.514"
PSS &3 0.814" 0.671" 0.578" 0.517"

Aok REAEK (p<0.05); **: MEBHEARKX (p<0.01).
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BARGHTSr, ATUAE R, AHXERE, R
OONERRRS R, £1555 B 28 A T AT A AL L
AALiE L. Hrp, aXhEZmEES
T-AOC {fi. DPPH 1. ABTS {E A1 ORAC {EIITEAER
BEMKME (p<0.01), MHIRZREEIX 0.987. 0911,
0.890 1 0.766. fEZMHNH, ILERRETESLA SN
AATEMEA e i, 5L AU Mtk B
Z900 (p<0.0D). {AFERNRE, f£)LAEY, Bl
LR S AR PAATE A O B s T AR RR A L
%K. Paul ZUONE B R AN E 41 ST E A Fyse
I 25 PR SR A LR R 5 AR PLANIE 1 2 IEFI K
P, TAREER ) LA R M LL AP ST B 1 Bk,
LA TS IR AL LA 3 S A R P s A ¢
PEELB B 5R T EBR A ) LA S A5 IR AHT o 73 Bl SCHR T A1,
Fet ) LR RIS D B AR LR R 2 12 MR
FEEEL, wIHENA &I R HE A B LR R
PUAALIE VRS BT . BERAT AR & TR
KRGO EPUA SRR 2P R AT IEA G,
WETIRYE T-AOC {E. DPPH 1i. ABTS 18 &M% 3%
IEFZE(p<0.01), 5 ORAC {f £ &3 IEAH (p<0.05);
FHEL N, R FEA MR, 5 T-AOC {&. DPPH
HEMEZE EMHR (p<0.01), 5 ABTS {61 ORAC
HERE AKX (p<0.05).

AN, TR RERHENE., 2R EE 5S4
anUEATE PR SO AN, b BB S 4R A AL
TE MR — B A O MIMERR S 40 7%% T-AOC
i+ DPPH fH. ABTS {EAF{E—EFEE M IEAHNE,
A SCRRAT R, IIMEB T RIS PRI EAN TR, o
IH- e R A2 3 A AR PR RS R R, T B
HI AN T T i, RUHED AT RE AN 2k
TG £ 238 AT AR A DT R T A2 IO ER 2 A S A R 1 55
OINMERR & 5 L P A TS AR AE — B R T TEAH R

g BT, AR IR A AT AL
FRIEPUAANAE R T = ZE DTk Y

3 ZHig
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