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Table 1  Distribution parameters of radical scavenging activity for different tea samples

A4 Ay Ay A, SA /% m/g F/%
INHET 1.7083 0. 0680 0. 8377 54.9463 5.0109 54. 8268
A 1. 6210 1.3137 1.9920 58. 1534 5.0368 57.7285
NUR 1.6197 0.7020 1. 1940 69. 6234 5.0353 69. 1353
PN RAR 1.6213 0. 8230 1. 1097 82.3191 5.0215 81. 9666
Wb A s 2% 1. 6553 1. 1423 1. 4280 82.7427 5.0189 82.4311
RIEy)A 1.5917 0. 8210 1. 0720 84.2304 5.0215 83. 8697
NEIRKE 1.7013 1.0073 1. 1890 89. 3221 5.0173 89.0141
JHAT 1. 6237 1.0110 1.1710 90. 1458 5. 0085 89. 9928
[IIPAE 2 S 1.7023 1. 1407 1. 3067 90. 2487 5.0103 90. 0631
) iz 55 02 1.5943 0. 9400 1.0977 90. 1108 5.0011 90. 0910
ERlik 1. 6583 0. 8563 1.0120 90. 6131 5.0134 90. 3709
BRI P 1. 6180 0. 7487 0. 8480 93. 8607 5.0095 93. 6827
E RS 1. 6210 0. 8210 0. 9060 94.7563 5.0225 94.3318
IR 1. 6670 0.5627 0.6313 95. 8808 5.0020 95. 8425
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Fig.1 The relationship between cationic electrophilic inten-

sity (), electrophilic intensity (V) and biological

organic composition
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Table 2 Weight fraction of polymer active center elements for different tea samples

ZE N e 45 0 R TR/ me kg !

4

Sr Ti Mn Mo v Zn Cr Fe Co Cu Ni
SN T 0. 046 0.011 0.135 0.01 0. 04 0. 309 0. 126 0.479 0.002 0.235 0.012
Rl 0.173 0.262 4.311 0.014 0.187 0.415 0.339 3.79 0.036 0.13 0. 097
et 0.13 0. 026 1.744 0.014 0. 157 0. 602 0.333 1.315 0. 032 0. 138 0.056
P P NLRAR:S 0. 109 0.073 4.211 0. 005 0. 108 0.713 0.258 1.655 0.039 0.281 0. 07
WAL A e 4% 0.115 0. 057 0. 507 0. 004 0. 109 0. 687 0.211 0.277 0. 034 0. 097 0. 14
LRy 0. 156 0. 025 8. 022 0.01 0.122 0.256 0. 182 0.854 0.035 0.15 0.09
NN A 0. 129 0.119 3.207 0.02 0.113 0.398 0.258 2. 054 0.033 0.163 0.116
¥4l 0.125 0. 101 2.253 0 0. 134 0.376 0. 089 1.784 0. 035 0. 161 0. 069
PSS 0. 087 0. 068 2.218 0. 004 0. 107 0.517 0.165 0.775 0.035 0. 206 0.08
I 22 2542 2 0.12 0. 033 6.203 0.016 0.114 0.572 0.432 1.032 0.031 0. 14 0. 071
# il wH 0.138 0.051 4.214 0.014 0.117 0. 465 0.421 0. 608 0. 037 0. 099 0.153
EEIy %S 0. 094 0.011 0.823 0. 007 0. 044 0.213 0. 147 1.068 0.038 0. 105 0. 045
I IREA:S 0.11 0.12 4.589 0.016 0. 125 0.534 0. 426 1. 676 0.032 0. 124 0.115
B 0.202 0. 058 7.737 0. 002 0. 151 0.288 0. 409 1.669 0 0. 197 0. 067
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Table 3

Distribution parameters of polymer active

center elements for different tea samples

g4 k ry r, Kr/ry  In(kr/ry)
JNIFEET 47396 0.1798  0.1974  20. 4610 3.0185
LRI 4.2821 0.2010 0.1798  20.4984 3.0203
KT 45601 0.1796 0.1688  22. 1250 3.0967
ZRIRILIAE 4.5628  0.2130 0.1886  23.5126 3.1575
WALEIEZE  4.7225  0.2351  0.2274  23.0572 3.1380
WL 4.4165 0.2178 0.1830  23.2147 3.1448
NEMA 4.3835 0.2043 0.1645  23.8641 3. 1724
L 3.7190 0.0840 0.0481 24.1539 3.1844
B EER 4.5862  0.2235 0.1950  24.1073 3.1825
T pEZAIB A 4.3817 0.1835 0.1492  23.6131 3.1618
#INET  4.4322 0.2120 0.1752  23.7706 3.1685
Mg % 4.8171  0.2073 0.1980  24.2944 3.1902
FITLTEE 4.3410 0.1966 0.1531  24.1985 3.1863
T 5.3322 0.1825 0.2143 24.2133 3.1869

FHELR B, LA T 6
AN T A T Ao G 3 B B N T
Fi O TR HE AL B B T2 MO R L 4

AN T AR W R A TR M D T R A B (BRI AR £ HEF)

Table 4 The content of the biopolymer active centers elements of small leaf Kuding tea

('sequencing according to the electrophilicity)

e BFPFHE RTeE JtE v . €/ 7] LnC, [InC; ] e [InC;] gy /2 [InC; ] e Hit#
mg-kg wmol - kg

3.8 38 87.62 Sr 0. 046 0.5250 —14. 4599 2.7389 0.0796 0.0796

5 22 47.867 Ti 0.011 0.2298 —-15.2860 1.9127 0. 0556 0. 1351
5.16 25 54.938 Mn 0.135 2.4573 -12.9164 4.2823 0. 1244 0.2595
5.31 42 95.94 Mo 0.01 0. 1042 —-16.0766 1. 1221 0. 0326 0.2921
5.46 23 50. 942 Vv 0. 04 0.7852 —-14.0573 3.1414 0.0912 0.3834
5.5 30 65.39 Zn 0.309 4.7255 -12.2625 4.9362 0. 1434 0.5268
5.64 24 51.996 Cr 0. 126 2.4233 —-12.9304 4.2684 0. 1240 0. 6508
6. 09 26 55. 847 Fe 0.479 8.5770 -11. 6664 5.5323 0. 1607 0.8115
6.26 27 58.933 Co 0. 002 0. 0339 -17.1988 0 0 0.8115
6.34 29 63. 546 Cu 0.235 3. 6981 -12.5077 4.6910 0. 1363 0. 9478
6.36 28 58.693 Ni 0.012 0.2045 -15. 4029 1.7958 0. 0522 1

-17.1988
Y 34.421

A 4, LSRR X e e A A, I LK HL 58
JEPRBE(E € AR L& H 2k, 3 id Matlab 727

WMAT LSSk =4.7396,r, =0.1798,r, =0. 1974,
AN T AL T LA 2



2010 4

- 40 - b TR 224k ( A A=)

o

B

®

)

J-n:;‘l;’\

=

v 0.2f k=4.7396

#k r1=0.1798
0.1 r2=0.1974
0 02 04 06 08 10

AR

B2 /IR T R SR DU SR T 7 2 B0 A 400l 28
Fig.2 The JRG analog curve of the distribution of the bio-
polymer active centers elements in small leaf Kuding
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Fig.3 The relationship between the distribution of polymer
active center elements and radical scavenging activity

in different tea samples
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The relationship between the distribution of the polymer active
center elements and radical scavenging activity in tea

QIAN JinJing RU Shan ZHANG Fan TIAN XiaoJiang LI Lei JIN RiGuang

(College of Materials Science and Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; The radical scavenging activities of different tea samples have been determined, and the abundances of
the 11 polymer active center elements (Sr, Mn, Mo, Zn, V, Cr, Fe, Co, Cu, Ni, and Ti) in the tea samples
have also been determined by inductively coupled plasma atomic emission spectrometry (ICP). The sub-cluster pa-
rameters of these tea samples have been established by using a three parameter sub-cluster statistical theory equa-
tion. The different tea samples all showed radical scavenging activity, with activity levels varying between 50% and
97% . The radical scavenging activity rates of Tieguanyin tea, Qimen black tea, Baihao Oolong tea, Huangshan
Queshe tea and Dongting Biluochen tea were all above 90% , higher than for other samples. The results showed that
there is clear linear correlation between the distribution parameter of polymer active center elements In (k’r,/r,)
and the radical scavenging activity parameter InF. This demonstrates that the antioxidant capacity of tea can be pre-

dicted using the distribution parameter of its active center elements.

Key words: radical; scavenging activities; antioxidant; polymer active center elements; tea



