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Effect of Fertilization Rates on Growth, Root Yield and
Essential Oil Composition in Korean Valerian
(Valeriana fauriei var. dasycarpa Hara)

Chang Hwan Cho* - Ouk Kyu Han* - Young Hyun Choi™ and Seung Gil Yun

ABSTRACT : This study was conducted to establish standard fertilization rates for the culti-
vation of Korean valerian{(Valeriana fauriei var. dasycarpa Hara) which is useful for medicinal
and aromatic resources, Nitrogen, phosphate and potassium were treated with four application
levels, 0, 6, 9, 12kg per 10a, and the growth characteristics, root yield and essential oil
compositions of valerian were measured. The growth and root yield of valerian were the highest
in the rate of 9kg per 10a for nitrogen, phosphate and potassium, respectively. Nitrogen had the
most powerful effective followed by potassium and phosphate, The contents and compositions of
essential oil also varied with the amount of fertilization. The contents of the essential oil was
the highest in the application level of 9kg per 10a for nitrogen, phosphate and potassium, re-
spectively. The essential oil compositions were affected by the fertilization rate.
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Table 1. Chemical properties of experimental field

o.M, P,0s Ex. cation(mg /100g)
H
P (%) (ppm) K Ca Mg
5.9 1.1 151 0.44 3.40 1.56
Table 2. Experimetal treatment of fertilizers
NZ_PQOS“Kzo z_onsﬁKzo NQ_PQOS_‘KQO
No. No. No.

© (kg /10a) (kg /10a) ° (kg /10a)
1 0-9-9 5 9- 09 8 9-9- 0
2 6-9-9 6 9- 6-9 9 99-6
3 9-9-9 3 9- 99 3 9-9-9
4 12-9-9 7 9-12-9 10 9-9-12
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Table 3. Analytical conditions of essential oil isolated from V. fauriei

—Gas chromatography(GC)

o Instrument

o Column : DB-Wax fused silica capillary (30mx0.32mm 1.D.)
o Oven temperature : 50C (5 min) — 3C /min — 220°C (30 min)
oInjector & Detector temperature : 250C

o Carrier gas

: Nitrogen(1.2ml /min)

: Hewlett-Packard(HP) 5880A Gas chromatography (GC)

—GC —Mass Selective Detector (MSD)

o Instrument

: Hewlett-Packard(HP) 5890GC

HP 5970 Mass Selective Detector(MSD)

o Column : FFAP fused silica capillary(30mx0.20mm I.D.)
o Oven temperature : 50C (5 min) — 2°C /min — 220%C (30 min)
o Injector & Interface temperature : 250°C

o Carrier gas :

Helium(1.2ml /min)

o Jonization voltage : 70 eV

Table 4. Effect of nitrogen, phosphate and potassium on growth of aerial parts and root weight

of V. fauriei

Treatment?® Petiole length Petiole diameter  Leaf length Leaf width Root weight

(kg /10a) (cm) (cm) (cm) (cm) (kg. F. W»_ /10a)
0-9-9 15.8 4.0 10.4 6.3 930
6-9-9 17.3 4.5 12.3 6.8 1,660
9-9-9 20.0 4.7 13.8 8.2 2,640
12-9-9 18.9 4.8 12.9 8.0 2,580
Mean 18.0 45 12.4 7.8 1,953
9-0-9 22.0 5.3 13.0 7.6 1,780
9-6-9 21.7 54 12.6 7.3 2,490
9-9-9 20.0 4.7 13.8 8.2 2,640
9-12-9 20.7 4.9 13.5 8.0 2,600
Mean 21.1 5.1 13.2 7.8 2,378
9-9-0 17.7 4.6 11.6 7.3 1,270
9-9-6 18.2 4.3 14.3 8.2 2,060
9-9-9 20.0 4.7 13.8 8.2 2,640
9-9-12 20.2 4.8 12.0 7.6 2,620
Mean 19.0 4.7 12.9 7.8 2,148
L.S.D. 0.05 1.46 0.33 0.67 0.25 76.40
0.01 1.99 0.45 0.92 0.34 104.52

2 Application level of nitrogen, phosphate and potassium per 10a.
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Table 5. Effect of nitrogen, phosphate and
potassium on the extract rate and
essential oil content of V. fauriei

Treatment! Crude extract Essential oil
(kg /10a) (%) (%)
0-9-9 18 0.97
6-9-9 18 0.80
9-9-9 20 1.63
12-9-9 18 0.89
9-0-9 18 0.90
9-6-9 18 1.10
9-9-9 20 1.63
9-12-9 18 1.33
9-9-0 16 0.63
9-9-6 20 1.10
9-9-9 20 1.63
9-9-12 17 0.97

D Application level of nitrogen, phosphate and potas-
sium per 10a.
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Table 6. Effect of nitrogen, phosphate and potassium on the compositions of essential oil of V

fauriei
Peak area(%)

Components 1 2 3 4 5 6 7 8 9 10

A-Pinene - 0.39 0.30 - 0.07 027 047 090 039 0.23
Limonene 0.28 0.37 0.46 0.05 0.63 0.42 0.51 0.36 0.18 0.13
Sabinene 0.02 0.03 0.02 - - - - 0.03 - -

Terpinolene 0.08 0.08 0.10 - 0.09 0.10 0.11 0.03 003 0.02
¢-Elemene 0.21 0.05 0.24 0.09 0.25 0.14 065 012 047 0.12
Camphor 0.10 0.08 0.14 - 0.04 0.06 005 003 008 002
a-Gurjunene 0.25 0.25 0.19 0.23 0.42 011 o012 034 009 027
cis-a-Bergamotene 0.20 0.14 0.12 0.07 0.13 0.07 007 007 012 010
Bornyl acetate 42.79 39.72 31.55 26.95 45.03 3L.76 338.96 48.85 50.33 41.79
B-Caryophyllene 3.95 5.11 2.57 3.67 2.05 246 161 3.03 367 1.89
Aromandendrene 0.15 0.11 0.10 0.07 0.18 009 009 012 008 007
Terpinene-4-ol 0.31 0.20 0.20 0.20 0.22 0.17 020 016 015 0.13
a-Elemene 0.18 0.14 0.03 0.07 0.06 003 004 007 003 003
Alloaromandendrene 0.25 0.25 0.71 0.36 0.16 020 016 009 018 0.12
Y-Gurjunene 0.20 0.19 0.34 0.18 0.12 0.19 015 012 024 0.13
Farnesene 0.13 0.79 0.51 0.79 1.31 0.39 041 1.09 035 0.9
a-Hurulene 0.89 0.92 0.35 0.27 0.22 011 015 025 053 114
Terpinyl acetate 14.88 9.63 19.20 22.56 10.29 814 885 351 257 571
Borneol 4.67 3.46 3.51 4.34 2.63 351 175 238 609 174
Byclogermacrene 0.69 0.08 0.64 1.29 - 0.39 0.53 - 0.50 0.32
Bornyl isovalerate 0.89 1.04 0.69 1.90 0.51 0.37 0.83 1.11 3.04 0.97
Kessane 0.87 0.50 3.95 2.58 0.46 335 134 048 116 0.32
£-Sesquiphellandrene 3.17 2.72 2.40 2.65 4,74 1.09 107 399 070 464
Nerol 0.18 0.31 0.12 0.34 - 0.14 020 0.04 0.11 0.28

Sesquiterpene alcohol 3.14 2.73 3.06 2.53 5.41 106 111 4.62 041 621
Sesquiterpene alcohol 1.50 1.32 1.05 1.18 0.28 1.06 098 148 1.26 0.28
Sesquiterpene alcohol 5.44 4.40 5.05 4.57 9.11 1.83 190 7.83 0.65 10.84

B-lonone 0.30 0.43 0.68 0.36 0.10 1.00 1.50 0.10 0.68 0.15
Valeranone 0.97 1.23 1.08 1.34 0.54 1.45 1.00 1.79 0.86 0.47
Calacorene 0.16 0.19 0.44 0.63 0.18 0.34 0.41 0.22 0.24 0.18
Methyl isoeugenol 0.56 0.53 0.57 0.95 0.60 047 0.18 048 0.15 0.87
Guaiol 0.48 0.89 1.32 0.68 0.60 2.03 2.40 0.94 1.30 0.97
Elemol 2.20 11.22 9.05 2.67 0.87 25.28 26.60 1.55 15.92 1.89
Cedrol 2.25 1.90 2.68 2.74 3.82 0.97 1.00 3.78 0.44 5.29
Cedrol (isomer) 2.30 2.53 1.79 2.53 6.26 1.73 0.84 5.01 2.42 7.46
Spathulenol 0.48 0.87 0.95 1.09 0.43 0.90 0.66 0.49 0.44 0.57
Neointermedeol 0.26 0.37 0.39 1.52 0.40 1.07 0.20 1.43 0.60 0.57
a-Kessyl acetate 0.28 0.20 0.22 0.27 0.12 0.17 0.11 0.13 0.27 0.13
Methyl thymylether 1.33 0.93 0.79 1.40 0.54 2.24 0.56 0.40 0.98 0.75
Valerenal 1.04 0.93 1.00 2.01 0.19 0.75 0.45 0.13 0.45 0.32
Farnesol 0.28 0.48 0.32 0.25 0.15 0.52 0.27 0.19 0.27 0.33
Sesquiphellandrol 0.99 1.68 0.64 3.53 0.52 2.16 0.75 1.49 1.04 1.09
Kanokonol 0.39 0.30 0.19 0.43 0.09 0.19 0.19 0.10 0.18 0.17
Kanokonyl acetate 0.33 0.33 0.32 0.66 0.13 0.20 0.57 0.60 0.33 0.35
4 N-P,0s-KoOlkg /10a). 1: 0-99, 2: 6-9-9, 3: 9-9-9, 4: 12:9-9, 5: 9-0-9, 6: 9-6-9, 7: 9-12-9, 8: 9-90, 9: 9-9-6,
10: 9-9-12.
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