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Nitrate and Nitrite Accumulation and Nutritional Quality of Platycodon

grandiflorum with Different Nitrogen Forms and Ratios

DUAN Yunjing, WANG Kangcai” , L1 Ke,NIU Linghui

(College of Horticulture,Nanjing Agricultural University, Nanjing 210095, China)

Abstract; The pot culture experiment was conducted to study the effect of different nitrogen forms and rati-
os on the nitrate and nitrite accumulation and quality of Platycodon grandiflorum. The results showed
that: (1) When NH; -N/NO; -N was 25 : 75, the contents of nitrate and nitrite reached their minimum
values. The nitrate accumulation increased constantly during the cultivation process of P. grandiflorum.
In contrast, while the nitrite accumulation decreased during the cultivation process of P. grandiflorum.
(2) The content of V¢ was the highest at the NH; -N/NOj -N ratio of 0 : 100. And the contents of soluble
protein, amino acids,Fe,Mg,Cu were the highest at the NH; -N/NO; -N ratio of 75 ¢ 25. (3) The contents
of N,Cu,Mn and Zn had their maximum values under amide-nitrogen treatment. (4) The total flavonoids
content decreased with the increasing of NO; -N. At the NH; -N/NOs -N ratio of 25 : 75, the platycodin
contents and polysaccharide contents of P. grandi florum reached its maximum values. Studies had shown
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that: proper application of different nitrogen forms decreased the nitrate and nitrite contents and increased
the quality of P. grandiflorum and the best treatment was the NH; -N/NO; -N ratio of 25 ¢ 75. It was
worth noting that nitrogen fertilizers should not be used before the harvest time of P. grandi florum.
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Table 1 Effect of different nitrogen forms and the ratios on the nitrate accumulation in P. grandi florum roots(mg * kg™ ')

NH; -N/NO; -N 6 A June 7 A July 9 A September 10 A October

100 : 0 2.74+0.53cd 4.12+0. 35¢ 8.837+2.29ab 16.49+5.17¢

75+ 25 3.07+0. 29d 8.47+0.67a 6.57+0.57b 16.10+2. 26¢

50 ¢ 50 7.73+2.79a 9.61+0.57a 10.03+0. 58a 25.5441.90a

25+ 75 5.294+1.32bc 9.1940. 15a 7.21+£1.00b 13.65+2.93c

0: 100 5.95+0. 53ab 9.744+0.02a 8.444+0.42ab 24.2741. 46a

CO(NH2), 4.60-0. 46bed 5.72+1.20b 8.2140. 04ab 18.67+0.57bc

Y A S I R 5 R A BRI 0. 05 KP4 1 5 25 585 T

Note: The different letters after data in the same column mean significant difference among treatments at 0. 05 level; The same as follows.

F2 AERSREBRENHEERFIHBHAZNZN0

Table 2 Effect of different nitrogen forms and the ratios on the nitrite accumulation in P. grandi florum roots(mg « kg™')

NH, -N/NO; -N 6 H June 7 H July 9 H September 10 A October
100 : 0 2.607£0. 08¢ 3.11£0. 70ab 1.3640.07b 1.45+0. 45ab
75+ 25 2.42+0. 04c 1.944+0. 13bc 1.4240.04b 1.5440.27a
50 ¢ 50 4.46=+0.02a 3.32+0.27a 1.1740.22b 1.3040. 23ab
25+ 75 1.9140. 66¢ 1.6940.02c 1.36+0.01b 0.6940.11c
0: 100 3.58+0.16b 3.30£0.58a 1.1940.23b 1.0540. 12bc

CO(NH3)» 1.9440. 14c 2.26+0. 68abc 2.42+0. 86a 1.6340. 14a

R3 EERSRERLMBERFTAESH . TAMELHEEEBRE Ve BN

Table 3 Effect of different nitrogen forms and the ratios on the contents of soluble sugar, soluble protein,amino acids and

Ve in P. grandiflorum roots

NH{ -N/NOj -N P B

L O
Soluble sugar/(mg + g~ ') Soluble protein/(mg + g~ ')

Amino acids/(mg « g~ 1)

100 : 0 18.3640. 33a
75+ 25 11.782£0. 87bc
50t 50 19.16=£0. 04a
25+ 75 12.8140. 60b
0: 100 10. 5940. 22¢

CO(NHz):

11. 58+ 1. 0lbc

19.59+3. 66ab
24,5744, 40a
18. 25+ 1. 03bc
13.33+3.03cd
12.474+1.66d

12.36=£0.67d

0.1620.05a
0.18%0.03a
0.10+£0.05b
0.15£0.01ab
0.1440. 02ab

0.1340.02ab

7.444+2.17ab
7.96=%1.52ab
7.0042.18b
7.99+1. 66ab
10.914=3.73a

6.5240. 86b
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Table 4 Effect of different nitrogen forms and the ratios on the contents of N,Ca,Fe,Mg,Cu,Mn and Zn in

P. grandiflorum roots/(mg * plant™ ')

NH{-N/NOj -N N Ca Fe Mg Cu Mn Zn

100 : 0 73.58+0.73e 33.45+0.09f 0.93£0.01e 2.2840.00d 0.0100=£0. 00d 0.0942+0.00b 0.0111+0. 00c
75+ 25 88.83£0.02b 65.69+£0.11c  2.40£0.02a  4.5940.04a  0.018240.00a  0.0884=£0.00c 0.0091-£0. 00d
50 ¢ 50 59.02+0.06f 44.36+0.32¢ 0.57+0.00f 3.06+0.02¢ 0.0113+0. 00c 0.0542+0. 00d 0.0104=+0. 00cd
2575 83.9240.09d 75.7840.37b  0.96=+0.00d 4.2240.07b 0.0169+0. 00b 0.0425+0. 00e 0.0135%+0.00b
0: 100 86.22+0.11c 78.2140.18a 1.26+0.00c 4.64+0.04a 0.01094+0.00cd 0.0421+0. 00e 0.0094+0. 00d

CO(NH2), 103.2940.94a 55.75+0.53d 1.91£0.02b  4.2640.01b 0.0182+0. 00a 0.1307+0.00a 0.0182=£0. 00a
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Table 5 Effect of different nitrogen forms and the ratios on the contents of polysaccharide, platycodin and flavonoid in

P. grandiflorum roots

A1 22 M

+_ —
NH{-N/NOs -N Polysaccharide/(mg « g~ 1)

i B2 B A
Platycodin/(mg « g~ 1)

5 A B 1
Flavone/(mg + g~ 1)

100 : 0 14.3740. 40a

75 25 10.55+1. 62b
50 ¢ 50 9.24%2.49b
25+ 75 15.03+0. 76a
0100 10.49+1.93b

CO(NHz)» 14.06=%2.41a

12.9940. 37c 1.54=+0. 08ab
15.90£0. 99b 1.46=20.06b
9.9341.96d 1.4540. 09b
19.50+1. 60a 1.3140. 06¢c
16.59+1.59b 1.28=£0. 13¢c
10. 32£0. 86d 1.6220.02a
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