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Spectrum-effect Relationship between HPLC Fingerprints and
DPPH-scavenging Activities of Tea Catechins
LIN Qing-xia', WANG Li-li', YANG Jun-guo’, SONG Zhen-shuo', CHEN Lin'"
(1. Tea Research Institute, Fujian Academy of Agricultural Sciences, Fuzhou, Fujian 350013, China; 2. School of Biological

Science and Biotechnology, Minnan Normal University, Zhangzhou, Fujian 363000, China)
Abstract: [Objective] Correlation between the high-performance liquid chromatography (HPLC) fingerprints and the DPPH
radical scavenging activities of catechins from varieties of teas was studied. [ Method] From 5 categories of teas including
green tea, white tea, northern Fujian oolong, southern Fujian oolong, and black tea, 25 specimens were collected and extracted
with 70% methanol. The extracts were used to determine polyphenols content by the Folin-Ciocalteu method, the free radical
scavenging activity by [1,1-diphenyl-2-picrylhydrazylradical2,2-Diphenyl-1-(2,4,6-trinitrophenyl) hydrazyl, DPPH] assay, and
the fingerprints by HPLC for a principal component analysis. A correlation model between the HPLC fingerprints and DPPH
radical scavenging activity was established by a partial least squares regression analysis and validated by the Pearson
analysis. [Result] The HPLC fingerprints of the 25 specimens had 8 common compounds. The established regression model
showed a coefficient of determination of R°=0.900 9. The 3 compounds, epigallocatechin gallate (EGCQ), epigallocatechin
(EGC), and epicatechin gallate (ECG), exhibited the strongest and significant correlations with DPPH radical scavenging
activity. On the other hand, gallic acid (GA) correlated inversely with the scavenging activity. The Pearson analysis showed a
result consistent with what the partial least squares regression test did. [ Conclusion] It appeared that the antioxidant activity
of catechins in the various teas could be satisfactorily predicted by HPLC fingerprints.
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Note: G, W, N, S, and B represent samples of green tea, white tea,
northern Fujian oolong, southern Fujian oolong, and black tea,
respectively. The same for Fig.2.
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Fig. 1 Polyphenol contents and DPPH radical scavenging
activities of tea specimens
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Fig.2 Scatter plot of PCA scores on common peaks of HPLC
fingerprints from 25 samples
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Fig. 3 HPLC fingerprints from 25 samples
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& 3 Sk 25 A~ FE S % HPLC $5 atEg & & . LA GA
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PR, Y=48.4264—1.0387 X4 +0.835 1 Xc+3.2989 X+
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Table 1 Average areas of common peaks on HPLC fingerprints from 25 samples
25 R A LA W I T AR mAU*S
FE Average peak area of every common peak mAU*S
Samples
GA GC EGC EGCG EC GCG ECG CG

Gl 40.13+1.40 18.224+2.25 65.871+3.57 2227.66+13.35 49.54+1.15 32.02£1.95 995.881+9..90 8.77+£5.70
G2 25.03+1.54 8.54+0.57 74.24+0.11 1637.85+3.57 121.59+0.92 12.23+1.27 768.66+5.20 10.52+1.24
G3 21.941+0.46 17.8110.64 80.631+0.67 1716.194+1.63 147.59+1.70 18.96+1.38 769.49+3.11 8.59+1.70
G4 21.11£1.15 14.70£3.50 79.25+3.20 1653.04+13.25 150.6943.20 10.51£0.20 765.03+15.75 10.56£2.65
G5 13.18%1.15 13.06+0.45 91.82+4.33 1894.60+6.30 169.08+1.10 20.26+0.40 952.57+3.51 14.85+5.45
Wi 41.3610.90 4.55+3.05 111.84+5.55 2038.52+68.95 34.36+3.85 20.29+0.55 875.54+16.45 5.641+2.30
w2 43.63+1.10 10.71£1.70 89.49+2.95 1382.64+43.60 57.114+3.35 12.58£0.50 569.71+12.55 6.08+1.20
w3 41.2240.35 5.80%0.55 91.56+0.45 1836.79+4.55 50.961+8.95 14.19+0.65 642.15+2.20 7.49+0.10
W4 27.76£1.10 8.324+0.80 95.98+5.95 1814.424+94.35 58.06+4.00 9.37+2.35 545.45+22.70 6.221+0.55
W5 47.33+1.30 7.55+0.30 70.4410.15 1326.74+9.80 36.01+2.40 7.29+1.15 412.72+1.70 6.11+1.00
N1 106.43+0.50 6.64+0.45 64.66+0.30 965.38+67.50 79.93+11.40 16.89+4.35 321.53+39.65 16.39+1.05
N2 94.12+0.65 9.42+1.30 78.55+1.40 1037.624+2.00 91.03+1.5 22.86+0.75 313.461+5.20 15.66+1.30
N3 102.941+0.35 8.44+522 79.80£2.60 983.681+22.30 87.01+1.82 20.98+0.60 298.411+9.28 10.53+1.83
N4 70.68+0.85 10.03+1.83 69.03+0.70 955.95+2.85 93.20+1.65 22.93+3.45 303.4410.60 14.65+0.99
NS5 155.184+0.45 15.98+1.55 65.331+0.75 578.924+9.85 19.10+0.10 154.824+0.25 212.881+4.50 40.47+2.20
S1 4.201+0.90 16.01£3.05 94.03+5.55 1523.931+68.95 86.89+3.85 8.96+0.55 368.55+16.45 10.68+2.30
S2 5.38+1.10 12.29+1.70 70.83+2.95 1361.341+43.60 109.65+2.35 9.23+1.95 402.72+12.4 11.26+£0.45
S3 6.531+0.35 11.52+0.50 65.7410.45 1066.28 +4.50 125.36+8.95 5.7410.65 319.914+2.20 8.80+0.10
S4 493+1.10 11.48+0.80 70.38+5.95 1423.13+94.35 83.51+4.00 13.15£2.35 373.80+22.50 8.54+0.55
S5 6.43+1.30 15.79+0.11 65.66+0.15 1298.711+9.80 74.57+2.40 8.64+1.15 335.69+1.72 7.32+1.12
Bl 203.94+17.35 0.481+0.07 45.49+2.35 11.04£0.39 2.85+0.09 3.244+0.12 71.26+7.35 8.22+1.84
B2 210.9610.050 ND 50.50+1.25 110.06+3.46 3.214+0.12 3.16+0.32 119.59+3.52 15.38+3.10
B3 228.05+2.65 ND 70.50+4.55 434.56+3.45 15.89+2.80 5.83+2.35 343.13+4.00 12.55+2.65
B4 180.05+0.65 ND 61.54+3.55 221.03+0.90 15.741+0.43 1.63£0.020 233.35+13.25 8.37+0.86
BS 219.56+4.70 ND 63.60+7.00 155.15+4.15 9.92+0.30 438+1.25 261.40+7.30 19.73£4.05

i NDIEARAH

Note: ND means undetected.
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LRI 2, #28F MK 0=0.05, B H 714
HRAMERIH R o PG 56 DL K A 5 I 45 R
3, PNEARE AY AR T BRE IR 22 X9/ T 5.62%, AR
585 I 19 FH X A5 o A 22 24/ TF 10.97%. BB AT LA
s, FIF HPLC 15 S0 3 At 48 Ak S # #2255 R 1Y
TR R A — R S HANME

Z R g3t O 1 90 FH RE % B 0 R R R S ROk
Z ., IR Ik B A B UE AR . AR W 5T R A SPSS
19.0 Hcfx5 8 A~k G Wy 1) g T R % 7 Y DPPH 1
Bk B DR A7 XU F AR e i, S B AR 6 R
XUMAEE: (T), A5 REBEHE Pearson, 8 MELEW
Y5 DPPH 5 bk J1 WA Q026 4 FToR, X BR A H
FE DTk B HE 44 T =91k &9 EGCG. EGC. ECG,
=& 5 H DPPH &R I B2 B EIEMHE, GA Y
DPPH 3 bk 1 B4 3% SA 56, X S i dse /N — 3 [ml )5
Ty AR AR — 3

®2 RROAZEEESRERERKELSER
Table 2 Hypothetic result of partial least squares regression

equation

77 ZE YR Variance Source HHEE df 77 SS HHEMS F P

[1]J9 Regress 8 1491 186 18 0
% 7 Residual 16 164 10
1245 5% Total variation 24 1655

x3 RROZEREVFSETMNER
Table 3 Predicted result from partial least squares regression
equation

BIUARSS  REAh TN SCDfE PSRRI RS

Model test Sample Predictive Measured Relative standard deviation/%

Gl 5745 6087 5.62
B3 4090 398 4.12
s
WERSE g ugas 5058 415
Internal test
W3 5625 5819 333
S5 4992 4825 3.46
RI 4741 5325 10.97
R2 6215 5834 6.53
ﬁl\é‘
PMERIE Ry sge3 6146 428
External test
R4 4793 4516 6.13
RS 4617  43.05 725

F4 FHPHLEIESH DPPH BREMZ BHXER

Table 4 Correlation coefficients between DPPH radical scavenging activities and common peaks

k&4 Composition GA GC EGC

EGCG EC GCG ECG CG

K92 A% Correlation  —0.723" 0.609" 0.808"

0.899" 0.427" 0.174 0.771" ~0.170

TE: FRIRE0.OUKF ORMID EEFMR, *FRR0.05KF G LEEMK.

Note: ** indicates a significant correlation at 0.01 level (double sides); * shows a significant correlation at 0.05 1evel (double sides).

3 itk

o B R A B TE O R TR . 2R
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KRR Y25 Rl s 2 M GE T2 07 I AR A A
—E W RIRYE, X EOSRIAIZ ML T kI, fE
g5 I 9 0 b o R RO A o i fme /N R IR o B
VE TR A T LI K e S AR 2 AR ARG R, S
VA 7E B IR T B ) — e o ™Y, e
85 J52 07 % A 40 38 W T A7 BRG0P 4 s 1) £ 4
RO o Pearson AH G 70 A il BIF 5 14 252748 4 22 (8] (A AH 5
P, B 2 A A AR S D5, A

A O 2R BOPEAN A, B S 8 i A — A
U X I P S . PRI, AR AR Y AR A/
T [l 3 BT 6] 25 A2 48 SCEE DL K 5 i () DPPH
T8 R T X P LB AT AR AT, IR 51 A Pearson A 3¢
3T i /)N 3 [ A AR 6 A 7 B

REZ WA B FE0E AT, SR A B
AW TR R E B R bR, S PTAAALTE ES OR
LW E IR LR BRI BW AL
TRy, A AL SR 60%~80%, [KILASH:
MPCAEATE P AT LS R ATV . AR5 LA GAL
GC. EGC. EGCG. EC. GCG. ECG. CG N5 x}
%, DIHIEmBR A2 (X)), draETE sy
HAER (Y), WA i e/ — S Ml H )5 #2 Ry Y=
48.4264-1.0387X5+0.8351X5c+3.2989 X6 +2.5719
Xiegog—1.0467Xc+1.2953X5c+1.9433 X506 1H0.1999X .,
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HesE AR R™=0.900 9. /N T I8 I3 404 55 Pearson
Iy Hras R —%0, 9 EGCG. EGC. ECG ‘5 DPPH
THBR A R, HA2IEAMSE; GA 5 DPPH i FR
FI RO, XPREAIPE LT AN 50 A N A, T
A A AR ) SF- 2 A XA o I 25 0 5.58%, 3 i B I ]
JLZ% R HPLC 48 20 &3 15 I 40 40 Ab B0 44 2 1 135 4k
KA AR W HNE, AT ILEER
HPLC 48 20 BlE (5 B B0 A e ii e, w2558
ZRRPUAALTE P A AT
GA 7K B B AT 5o W Pt AL G 1k, A 4 2 457
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