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Effects of simulated nitrogen deposition on main
components of volatile oil in Perilla frutescens

WANG Qing-Ling, DONG Tao, DU Wen-Yu, LI Kai-Ming,
LU Zhao-Lei, ZHANG Zi-Long" , WANG Bao-Hua

(School of Chinese Pharmacy , Beijing University of Chinese Medicine, Beijing 100102, China )
Abstract ; Our country is one of the three nitrogen settlement areas in the world, and nitrogen deposition seriously affects
the growth and development of plants. We analyzed the changing rule of the three kinds of volatile oil components, Peril-
la aldehyde, D-Limonene, a-Pinene in the leaves of Perilla frutescens, under different concentrations of nitrogen deposi-
tion, by spraying ammonium nitrate nitrogen deposition (NH,0,) simulation. The results showed that with the continu-
ous improvement of salt spraying nitrogen, the main components of the volatile contents of the three kinds of Perilla fru-
tescens oil were significantly downward; Salt concentration of nitrogen at 0.044 mol + L', Perilla aldehyde, D-Limo-
nene, the content of a-Pinene fell to the lowest, after stabilizing; Nitrogen salt concentration on the proportion of three
kinds of volatile oil contents were also affected; Under different nitrogen salt concentrations processing, variation coeffi-
cients of three kinds of volatile oil compositions were different. Perilla aldehyde of variation coefficient was 0.692 9, D-

Limonene variation coefficient was 0.460 1, and a-Pinene variation coefficient was 0.271 6. The Perilla aldehyde content
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displayed the biggest change, while the a-Pinene content was the most stable. In conclusion the concentrations of atmos-

pheric nitrogen deposition had significant effects on the main volatile oil contents in P. frutescens leaves. With the in-

crease of salt concentration in nitrogen, The volatile oil contents, Perilla aldehyde, D-Limonene, a-Pinene ete. showed

a trend of reduce, especially in the lower levels of the most dramatic perillaldehyde. Increased nitrogen deposition would

decrease the quality of P. frutescens.
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Table 1

Effects of different concentrations of nitrogen deposition on the three main

components of volatile oil in Perilla frutescens leaves

e {4 B st i)

Concentration Retention time ngf . Mol 67\1? L ioh MILEQT“E G i
Cmol - L) (s) gnation olecular weight ate linear ontent (% )

0 5.352 a-Pinene (o-JEHM) 136.125 97 0.59

7.124 D-Limonene ( D-F75:4) 136.125 94 23.07

11.645 Perilla aldehyde (%8758 ) 150.104 94 58.18

0.011 5.385 a-Pinene (a-JRM7) 136.125 97 0.53

7.144 D-Limonene ( D-F745:4) 136.125 94 17.95

11.862 Perilla aldehyde ( %875 ) 150.104 49 47.40

0.022 5.358 a-Pinene (o-JEHM) 136.125 97 0.52

7.157 D-Limonene ( D-¥/EE55) 136.125 95 13.91

11.936 Perilla aldehyde ( 2875/ ) 150.104 49 36.72

0.044 6.132 a-Pinene (o-JEHM) 136.125 92 0.33

7.049 D-Limonene ( D-¥/EE55) 136.125 94 7.98

11.624 Perilla aldehyde ( 2875/ ) 150.104 94 9.26

0.088 6.132 a-Pinene (a-JEJ) 136.125 64 0.32

7.049 D-Limonene ( D-Fr#&4 ) 136.125 94 7.98

11.624 Perilla aldehyde (4575M) 150.104 94 9.15
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Table 2 Linear relation of three main components

and nitrogen deposition concentration
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(o-JRM)

D-Limonene y=-336.65x+22.208  0.982 1 0~0.044
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Perilla aldehyde y=-1115.4x+59.356  0.995 4 0~0.044
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Table 3  Different nitrogen salt concentrations of

three main components in proportion

AR BN DR R
Nitride concentration a-Pinene : D-Limonene :
(mol - L) Perilla aldehyde
0 1:39:99
0.011 1:33:88
0.022 1:27:71
0.044 1:24:28
0.088 1:25:29
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Linear relation of three main components of volatile oil in Perilla frutescens and nitrogen deposition concentration

a. a-JkM; b. D-FPIBUR ;. SIREE

a. a-Pinene; b. D-Limonene, c. Perilla aldehyde.
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