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Correlation between polyphenols and antioxidant activity
in different parts of wild Lilium in Sichuan

ZHANG Ruijun ZHANG Ping YARong GE Beilei WANG Yunxia JIN Lei"

(College of Agricultural, Ningxia University, Yinchuan, Ningxia 750021, China)

Abstract: The contents of polyphenols, total flavonoids, total flavanols and anthocyanins in bulbs, stems, leaves and flowers
of wild lilies collected from nine sites in Sichuan Province were determined. The antioxidant activity was evaluated by
DPPH radical scavenging, copper ion reduction ability, metal ion chelating ability and inhibition of lipid peroxide activity.
The results showed that the average contents of polyphenols in bulb, stem, flower and leaf of wild lily were 3.64, 5.96, 11.40
and 13.47 mg/g, respectively, and there were significant differences in the contents of polyphenols among different organs
(P<0.05); the antioxidant activity of polyphenols in leaf was the strongest, and in bulb the lowest, and the antioxidant activity
of polyphenols in different organs was significantly different(P<0.05). Correlation analysis between polyphenol content and
antioxidant activity in different organs of lily showed that polyphenol content was significantly positively correlated with
DPPH radical scavenging ability, copper ion reduction ability and metal chelating ability(P<0.01), and the correlation
coefficient was 0.57-0.99. The results showed that the polyphenol content and antioxidant activity of leaves(ranking first in
comprehensive membership value) of Baoxing lily in Xinglong Township of Luding county of Ya’an city were the highest,
while the bulb(ranking last in comprehensive membership value) of Baoxing lily in Xinglong Township of Luding county of
Ya’an city was the lowest.
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Table 1 Polyphenols content in various organs of wild Lilium in Sichuan mg/g
L1 (2.2240.05)gh (3.46+0.33)e (23.84+0.23)a (12.00£1.22)b  (0.65+0.04)e  (0.93+£0.02)b (13.41£0.08)a  (4.34+0.33)c
L2 (2.80+0.10)ef (5.95£0.22)bc (7.194£0.05)e (7.76+0.55)e  (0.75+0.03)de (1.78+0.08)ab (5.22+0.27)e  (4.10+0.02)c
L3 (2.1320.06)h (5.57+£0.15)cd (3.99+£0.2)If (10.63+£0.28)c  (0.70+0.01)def (1.66+0.05)b (4.76+0.17)ef (5.04+0.20)b
L4  (6.62+0.21)a (5.20£0.02)d (19.15+£1.91)b (9.45+0.16)d (1.58+0.01)a  (1.63+0.03)b  (8.81+0.45)b  (2.73+0.02)d
L5  (3.06£0.27)e (6.43£0.49)b (22.55+1.98)a (15.07+0.55)a (0.63£0.01)f  (2.65+0.11)a (13.42+0.57)a (5.45+0.26)b
L6  (2.56+0.13)fg (5.58+0.09)cd (10.51+0.13)d (15.41£0.06)a (0.62+0.01)f  (1.86+0.01)ab (5.38+0.03)e  (5.89+0.09)a
L7  (5.86£0.37)b (5.89+£0.02)c (12.05+0.06)d (7.52+0.06)e (1.41+0.02)b  (1.80+0.01)ab (6.98+0.03)d (1.69+0.01)e
L8  (3.49+0.02)d (8.04+£0.04)a (14.33+0.06)c (15.84+0.51)a  (1.02+£0.02)d  (2.72+0.03)ab (7.69+0.04)c  (5.35+0.03)b
L9  (4.04+0.06)c  (7.56+0.25)a (7.61£0.10)e  (8.93+0.07)d (0.79+0.13)d  (2.70+0.06)a  (4.28+0.57)f (4.17+0.36)c
L1  (0.14+0.01)d (3.04+0.12)b  (0.83+0.09)f (0.78+0.00)f (1.33+0.26)g (2.21+0.18)f (13.49+0.65)d (17.77£1.23)c
L2 (0.09+0.00)ef (0.46+0.05)ef (1.90+0.05)d (3.58+0.67)c (2.68+0.09)c  (4.04+0.11)cd (14.14+0.31)cd (24.66+0.57)b
L3 (0.13+0.00)de (0.67+0.05)de (0.58+0.37)f (4.84+0.39)b (1.98+0.06)ef (6.30+0.09)ab (16.66+0.15)ab (26.33£0.69)a
L4  (0.25+0.00)c  (3.42+0.34)a  (0.55+0.00)f (0.05+0.01)g (4.26+0.26)a  (2.63+0.12)f (14.57+0.48)bcd (14.17+0.73)d
L5  (0.04+0.01)f (0.43+£0.01)ef (2.96+0.07)b (2.42+0.02)d (1.63+0.06)fg (3.53+0.15)de (18.36+1.86)a (12.07+0.14)e
L6 (0.69+0.04)b (2.2240.19)c  (0.83+0.06)f (1.57+0.05)e (2.23+0.29)de (5.73+0.73)b (13.29+1.26)d  (8.73+0.76)f
L7  (0.81+0.06)a (0.27+0.02)f (3.33+£0.04)a (0.66+0.04)f (3.26+0.23)b  (2.86+0.20)ef (16.17+0.57)bc (12.18+0.52)e
L8  (0.71£0.01)b  (0.83+£0.05)d (2.41£0.12)c (0.75+0.02)f (4.20+0.17)a  (4.61+0.10)c (15.96+0.39)bc (10.72+0.67)e
L9  (0.14+0.01)de (0.68+0.05)de (1.34+0.06)e (5.47+0.36)a (2.64+0.14)cd (6.75+0.56)a (13.41+1.35)d (17.52+0.59)c
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Table 2 Antioxidant capacity of extracts from various organs of wild Lilium in Sichuan
DPPH /(umol-g™")

/(umol-g™)

L1 (12.61+0.63)de (14.04+0.12)de (28.33£0.03)a
L2 (12.21£0.38)de (15.3340.78)c (15.20£0.71)e

(18.3220.08)bc  (0.87+0.05)g
(14.84£0.07)d  (1.14+0.02)e

(1.39+£0.08)e (10.26+0.57)a
(2.37£0.20)cd  (3.48+0.02)f

(4.10£0.04)de
(3.39+0.0)f

L3 (10.36£0.08)f (13.51£0.53)e (11.98+0.13)f (20.35£0.79)b (0.98+0.04)f  (2.1540.04)d (2.43£0.08)g (4.89+0.28)c
L4 (16.11£0.42)a (14.54+0.08)cd (27.5940.52)a (19.58=1.29)b (2.83+0.04)a  (2.2840.02)cd (8.44+0.04)b  (3.662+0.03)ef
L5 (10.732043)f (18.20£0.22)a (28.08+0.04)a (26.11=1.64)a (1.18+0.03)de (3.00£0.20)b  (9.72£0.27)a  (5.75+0.12)b
L6 (11.99£0.08)e (14.51£0.20)cd (18.47+0.05)c (25.48+0.52)a (1.03+0.04)f  (2.2120.01)cd (4.33%0.16)e  (6.61£0.43)a
L7 (14.87£0.07)b (15.20£0.06)c (22.89+0.70)b (13.96£0.23)d (2.11+0.11)b  (2.41+0.08)c  (5.57£0.15)d  (2.76+0.05)g
L8 (13.01£0.13)d (18.00£0.11)a (27.79+0.05)a (25.18+1.78)a (1.2540.02)d  (3.34+0.0D)a  (7.70£0.56)c  (6.63£0.26)a

L9 (13.99+0.60)c (17.03£0.78)b (16.07£0.16)d (17.40+0.08)c  (1.63+£0.04)c  (3.25+0.06)a  (3.69+0.15)f (4.16+0.22)d

/% /%

L1
L2
L3
L4
Ls
L6
L7
L8
L9

(69.19+3.65)a
(68.92+2.33)a
(71.47+2.98)a
(68.383.65)a
(50.1943.22)b
(69.13+0.42)a
(56.31£1.97)b
(54.96+3.02)b
(68.99+3.08)a

(44.90+0.43)d (95.77+1.08)a (86.17+0.80)bc (84.43+5.25)a
(72.00+4.50)ab (89.931.61)ab(90.40+1.70)b (85.82+0.24)a
(74.0242.51)a (92.55+1.34)a (96.51+0.92)a (87.31+0.90)a
(57.58+2.16)c (83.50+3.84)b (65.51+0.60)c (89.30+0.68)a
(45.56+4.94)d (88.79+1.16)ab(72.27+3.55)d (76.48+0.12)b
(56.65+1.11)c (82.89+2.71)b (85.09+5.33)bc(85.79+1.51)a
(59.3242.53)c (84.57+3.66)b (58.39+0.28)f (87.37+0.59)a
(46.85+0.62)d (93.74£6.73)a (90.01x4.51)b (85.48+1.99)a
(66.9143.75)b (95.44+1.44)a (83.69+0.62)c (87.28+1.65)a

(88.56+1.08)ab (88.62+1.69)abc (86.500.68)c
(87.00£0.59)be (86.44+0.72)bed (90.08+0.59)a

(90.67£0.12)a  (90.67£0.38)a  (89.08+0.24)ab
(87.81%1.60)abc(86.59+0.68)abed(88.40+1.78)abe
(89.15+1.78)ab (87.69+2.22)abcd(88.2141.78)abe
(89.14+0.20)ab (89.14+0.20)ab (89.67+0.16)ab
(89.14+0.08)ab (84.20+2.56)d  (87.53+0.05)bc
(87.00+0.33)be (87.40+£0.24)abed(87.53+0.28)be
(84.89+2.87)c (84.8943.53)cd  (88.28+1.08)abe
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Table 3 Correlation between polyphenol content and antioxidant

capacity in different organs of Lilium

Table 4 Correlation between the content of polyphenols and the

antioxidant activity in wild Lilium

DPPH
DPPH

0.95%*  0.99%%  (.57* 0.19
0.90%*  098** 021 0.42

0.85%%  0.95%%  0.69%* 0.18
0.78%%  0.97** 0.10 -0.52

027 0.29 0.32 0.22
0.93%*  0.99%*  —0.04 0.00

0.51%% 061+  0.76** 027
0.95%*  0.95%* 0.27 -0.12

o (P<0.01)
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Table5 Membership function values and ranking of various indicators for different organs of different Lilium species
DPPH
L1 0.004 0.002 0.019 0.000 0.125 0.000 0.471 0.560 1.181 35
0.062 0.024 0.552 0.035 0.205 0.055 0.000 0.851 1.784 29
1.000 0.998 0.146 0.486 1.000 1.000 0.986 0.855 6.471 2
0.455 0.290 0.136 0.658 0.443 0.344 0.800 0.706 3.832 12
L2 0.031 0.010 0.008 0.054 0.103 0.028 0.465 0.658 1.357 32
0.176 0.090 0.077 0.109 0.277 0.160 0.525 0.741 2.155 25
0.233 0.359 0.343 0.512 0.269 0.278 0.873 0.702 3.569 14
0.259 0.271 0.653 0.933 0.249 0.269 0.882 0.958 4.474 11
L3 0.000 0.006 0.016 0.026 0.000 0.012 0.515 0.763 1.338 34
0.158 0.081 0.116 0.199 0.175 0.136 0.564 0.999 2.428 18
0.086 0.323 0.098 0.613 0.090 0.166 0.923 1.000 3.299 16
0.391 0.345 0.884 1.000 0.556 0.428 1.000 0.888 5.492 4
L4 0.207 0.074 0.038 0.117 0.320 0.208 0.455 0.904 2.323 21
0.141 0.079 0.623 0.052 0.233 0.149 0.246 0.798 2.321 22
0.784 0.639 0.093 0.529 0.959 0.806 0.748 0.713 5.271 5
0.337 0.164 0.001 0.514 0.513 0.297 0.399 0.840 3.065 17
L5 0.043 0.000 0.000 0.011 0.021 0.033 0.103 0.000 0.211 36
0.198 0.158 0.071 0.088 0.436 0.226 0.013 0.893 2.083 26
0.940 1.000 0.538 0.681 0.986 0.943 0.851 0.790 6.729 1
0.596 0.377 0.439 0.430 0.876 0.520 0.530 0.827 4.595 9
L6 0.020 0.000 0.119 0.036 0.091 0.016 0.469 0.656 1.407 31
0.159 0.097 0.402 0.176 0.231 0.143 0.228 0.893 2.329 20
0.386 0.372 0.146 0.478 0.451 0.369 0.736 0.893 3.831 13
0.612 0.412 0.282 0.296 0.842 0.611 0.779 0.930 4.764 6
L7 0.172 0.061 0.141 0.077 0.251 0.131 0.221 0.768 1.822 28
0.173 0.092 0.043 0.061 0.269 0.163 0.279 0.892 1.972 27
0.457 0.497 0.606 0.594 0.697 0.500 0.769 0.544 4.664 7
0.248 0.084 0.113 0.434 0.200 0.200 0.261 0.778 2.318 23
L8 0.063 0.031 0.124 0.115 0.148 0.041 0.195 0.634 1.351 33
0.272 0.164 0.146 0.131 0.425 0.262 0.038 0.741 2.179 24
0.562 0.552 0.437 0.585 0.970 0.728 0.946 0.770 5.550 3
0.631 0.369 0.131 0.376 0.825 0.614 0.874 0.779 4.599 8
L9 0.088 0.013 0.017 0.052 0.202 0.080 0.467 0.761 1.680 30
0.250 0.162 0.118 0.217 0.371 0.253 0.426 0.593 2.390 19
0.252 0.286 0.240 0.483 0.318 0.301 0.979 0.593 3.452 15
0.313 0.277 1.000 0.648 0.392 0.350 0.752 0.831 4.563 10
(L1) (1.784)
(L4) (2.323) (L5)
(L5) 6.729 (L3)
0.211 (L3) 2.04
2.428 (L3) 5.492
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