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Relationship between air pollution and the concentration of total
phenol derived from plant secondary metabolites
ZHANG Ya—jing', SHI Hui', LIU Xiong—fei', ZAN Li’, WANG Yu—tao', WANG Hui—xia’, WANG Yan—hui*
(1. School of Environmental and Municipal of Engineering, Xi’an University of Architecture and Technology,
Xi’an, Shaanxi 710055, China;2. Research Institute of Forest Ecology, Environment and Protection,
Chinese Academy of Forestry, Beijing 100091, China)
Abstract: The plant secondary metabolite reflects the response of plants to the environment, and thus it can be used as
the bio-indicator of environmental quality. The relationship between the total phenol concentrations of the common
greening trees L. lucidum and L. quihoui and atmospheric pollution was studied. The total phenol concentration of L.
lucidum varied from 10.82 to 45.36 mg/g, while the concentration value range of L. quihoui was 24.14-95.89 mg/g.
There was a significant difference (P <0.05) between the total phenol concentrations of those two species. At the different
sampling sites with different atmospheric environments,the total phenol concentrations of two trees also showed
significant differences. There was a significant, negative correlation between the total phenol concentrations of L.
lucidum and the atmospheric SO, concentrations (P <0.05), whereas no significant associations were found between
concentrations of total phenol and other pollutants. When trees are exposed to the natural environmental conditions, the
total phenol contents in trees always increase in response to the combined air pollution, not to the pollution caused by the

individual pollutants.

Key words: plant; secondary metabolism; phenol; atmosphere pollution; environmental indicator
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Fig. 1 The distribution map of sampling sites
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Table 1 The concentrations of air pollution substances in different sampling sites

§ SO, NO, PM,, Cco Oy /N34 0,8 /INHTF-3 PM,5
FExidi RRd (p g/m’) (pg/m’) (mg/m?) (mg/m®) (p g/m’) (pg/m®) (pg/m’)

1 BRI 79.17 84.99 173.01 81.73 26.85 31.52 219.50

2 WPNK 61.96 73.99 181.35 54.50 20.82 22.92 201.46

3 25413 50.44 77.03 170.28 52.55 23.02 24.94 197.16

4 INGE 67.73 60.05 189.95 84.42 19.36 22.84 182.66

5 HARKTY 9077 7176 193.04 86.91 33.52 37.80 210.04

6 BT IX 59.11 74.84 189.46 65.07 25.99 31.81 215.20

7 ZIFX 52.71 58.96 173.92 63.49 23.05 2797 203.62

8 T ScfeeH 5050 82.21 169.86 80.52 16.12 19.78 190.06

9 IEE 54.85 79.60 173.95 80.34 28.48 31.45 209.53

3 1 5858+9.75 73.71+£9.04 179.42+9.20 72.17+13.31 24.13+5.22 27.89+5.75 203.25+11.89
*2 ARAMBERKSTEYIIREZK
Table 2 The change of concentrations of air pollutants in different months
s i) SO, NO, PM,, Cco Oy /N34 0,8 /N1 PMys

GE-H) (ng/m’) (wg/m’) (mg/m?) (mg/m?) (ng/m’) (ng/m’) (pg/m’)
2012-12 57.86+4.89b 29.07+2.93b 143.82+11.09 ¢
2013-01  7747+1741a 92.06+19.67a 217.66+1546a 82.99+11.79a 19.86+10.51a 1838 £10.99b  253.00+19.04 a
2013-02  61.60+19.66b  79.25+18.65a 17845+22.06b  80.39+16.29 a 22718+ 3.72 a 25.716+4.95b 247.36 £ 28.77 a
2013-03 49.50+6.65b 90.70£8.21 a 205.89+16.84a  56.37+15.67b 26.96 +3.79 a 33.52+5.04a 163.78 £13.61 b

TE:CO 05 /NIRFIIRE L 058 /NP3 FE T PMos DA 2013 £ETTAR N, 2012 AEEHR Ik s 2, b, 3R WM KR E 22 5

22 EYEEHEE
KMz i F/ N2 0T 2013 4F 4 FRES B &

®3 KMtZxmafuhtxoaMHASHEE

Table 3 The concentrations of total phenols in Ligustrum

(mg/g)

N E A R 7E 9 MFFE S, R vl L lucidum and Ligustrum quihoui (mg/g)
M & B e B 24 IR/ X 36 45.36 me/g, e fIG{E /2 BE 2 W, S i JNI
FFETPE X, 12 10.82 mg/g, X5 18.74 mg/g( 5 3), 1 BRTF R 11.76+069e  3568+1.33d
ot o - 2 PN 4536+172a  9589+1.69a
&:#%ﬁj‘j 584%,%?*#%5&5"]/1\#0 /J\ufﬁﬁ 3 2540 1953+0.15de  29.21+1.06e
S SRS TR Lo 0T, HAH R 24.14-95.89 4 ;Jf o 11.06+047e 4571+ 5.27¢
N _ 5 AEMAEY  1492+133d  35.75+1.63d
g A EL Z2 gk ST
me/g, PI{H 46.1 me/g, 2250 F I 46.2%. KR 6 ERTIX 1082+130e  4520+0.68c
PR Z BRI ot /N ol ) & 3 7 ZIFIX 1899+032¢ 4425+ 1.13c
s A (5 i TS 8 MT S 2389+1.10b 2414095
PEZE SR (36 3), GendAs i Z Al Rx ¢ k5, Rt % o i 09 s 0000 590752190
AN Bz B A B ENESR (P= T 1874£1095  4610+7.11

0014), 1M HAHF. 2 [A]38 HA7 5 2 A G (B 2) .
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Fig. 2 The relationship between concentrations of total
phenols in Ligustrum Iucidum and in Ligustrum quihoui
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