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Table 1 Mass elements of nutrient solution of different nitrogen forms

h KR FF /mmol - L

fic 77 NO,/NH,"
Ca(NO;),  KNO, NaNO, NH,NO, KClI CaCl, NH,CI KH,PO, MgSO,
Tl 4 5 2 0 0 0 0 1 1 15:0
T2 2 5 0 3 0 2 0 1 1 12:3
T3 0 0 0 7.5 5 4 0 1 1 7.577.5
T4 0 0 0 3 5 4 9 1 1 3:12
T5 0 0 0 0 5 4 15 1 1 0:15
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Table 2 Effects of different nitrogen form on the peppermint essential oil content

B 5 NO,/NH," FHKE A E/mL-100 g' (DW) i B RS & B/mL- 100 g (FW)
Tl 15:0 1.71+0.03" 0.30+0.01°
T2 12:3 1.69+0.17* 0.28+0.03"
T3 7.5:1.5 1.13+0.14° 0.17+£0.02°
T4 3:12 1.19+0.03° 0.20+£0.01°
T5 0:15 1.48+0.00° 0.20+0.00°
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Fig.1 The GC-MS figures of peppermint essential oil under

different nitrogen forms and ratio
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Table 3 Effects of different nitrogen form on relative content of peppermint essential oil composition
FHXT 2 /%
5 &R
Tl T2 T3 T4 T5
1 oM 0.82 0.69 0.76 0.52 0.89
2 bR 0.11 - 0.07 - 0.09
3 o-7K M 0.43 0.31 0.36 0.27 0.47
4 B-JR 1.61 1.24 1.37 1.08 1.67
5 3-3E 1.50 1.11 1.06 1.53 0.96
6 s 0.06 0.03 0.06 0.02 0.06
7 Frt i 39.42 40.88 40.14 41.24 44.15
8 B 0.01 0.19 0.06 - 0.01
9 o= 474 1 s 0.58 0.47 0.59 0.50 0.45
10 3-SEEE LR NE 0.15 - 0.26 - 0.14
11 - A 0.13 0.10 0.11 0.12 0.13
12 5-H5E-2-(1-F )i dik)-4- O ) - 1- i 0.29 - 0.19 0.23 0.28
13 Fridi-1,2-S 80 0.89 0.72 1.03 0.88 1.06
14 JIFi-%of -7 -2, 8- Wi~ 1 -t 1.07 1.12 1.17 1.10 1.51
15 ey 40.78 38.66 38.01 37.59 36.91
16 A 0.09 0.12 0.14 0.16 0.30
17 Mo 475 - - 0.03 0.03 0.02
18 &3 133 0.88 1.00 0.71 1.15
19 BTN 3.15 2.99 2.92 2.58 2.89
20 AT B4 0.43 0.37 0.40 0.23 0.35
21 EEVE T 1.93 1.25 1.76 0.85 1.65
22 Pl LN 0.21 - 0.20 - 0.17
23 oA U 0.11 0.30 0.09 - -
24 EE T A I 0.23 0.19 0.31 0.27 0.18
25 LN 0.39 0.50 0.61 0.56 0.38
26 EEF AT 0.39 - 0.30 - 0.37
&it 96.11 92.12 93.00 90.47 96.24
SRR R F]
R4 NE R R TE AR Lo v far AL FR AR ) 2 0A
Table 4 Effects of different nitrogen form on the mint physiological indexes
B J5 NO,/NH,’' SR % TP % BRE R % FETEEY% TRA L
T1 15:0 38.55+0.15™ 0.43+0.02° 1.16+0.04° 7.22+0.22¢ 33.40+0.95
T2 12:3 38.50+0.71" 0.46+0.04° 1.38+0.02° 8.60+0.13° 27.97+0.14°
T3 7.5:1.5 38.30+0.09" 0.46+0.06° 1.63+0.02° 10.21+0.13° 23.45+0.27°
T4 3:12 38.95+0.43" 0.45+0.03" 1.65+0.00° 10.28+0.00 23.68+0.26°
T5 0:15 39.15+0.15° 0.47+0.01° 1.87+0.02° 11.67+0.13" 20.98+0.30°

FUE R — 2, AR T S AR T B
B RO, AT S R i i . R A AT e
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i, B AR Y. O R T YIR

AR SRR EFR KRN FARY], AREHR
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IR, Rz, Wit & B AR = an 44
B, FHZE) A i(Gershenzon 1984; Coley%s
2002). Rk, 1AL CEVE R R E AN FRVE A
FIVA KL, 7875 At AR B T AE S
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Effects of different nitrogen forms and ratio on the content and the quality of

peppermint essential oil

LI Juan-Juan', WANG Yu-Mei>", PAN Chun-Xiang’, XIAO Yan-Hui’, HE Jin-Ming’

'Animal Husbandry and Veterinary Station of Lintong District, Xi’an City, Xi’an 710000, China; *College of Yingdong Bioengi-
neering, Shaoguan University, Shaoguan, Guangdong 512005, China

Abstract: The experiment imitate cultivated by deep flow technique to study the effects of nitrate and ammoni-
um nitrogen different proportions of peppermint essential oil content and quality. The results showed that dif-
ferent nitrogen forms have little effect on essential oils of peppermint, but with the proportion of nitrate and
ammonium nitrogen declined, the content of essential oil decreased and then increased, the highest content of
essential oil under the T1 treatment, essential oil content of T3 treatment was minimum; the relative content of
limonene oil components gradually increased, between 39.42%—44.15%; the relative content of carvone de-
creased gradually, between 36.91%—40.78%; total nitrogen and protein increased, the ratio of carbon and nitro-
gen decreased. So, the production can be increased by increasing the amount of nitrate nitrogen application to
increase the content of the peppermint essential oil, applying fertilizer to regulate the relative content of essen-
tial oils to the composition and physiological characteristics.
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