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Herbicidal Activity of Benzaldehyde in
Cajuput (Melaleuca cajeputi) Essential Oil
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14

Ki-Hwan Hwang3, Hai-Ying Wang4 and Songmun Kim

ABSTRACT The objective of this study was to find herbicidal compounds from seven different
plant essential oils such as amyris (Amyris balsamifera), cajuput (Melaleuca cajeputi), geranium
(Pelargonium graveolens), lavender (Lavendula spp.), mandarin (Citrus reticulata), pine (Pinus spp.)
and rosemary (Rosmarius officinale), and determine their herbicidal activities. The in vitro herbicidal
activity of cajuput essential oil was the highest among six essential oils (GRso value, 425 g g™)
and major chemical components in cajuput essential oil were eucalyptol (37.2%), a-terpineol
(11.6%), benzaldehyde (5.2%), linalool (4.1%), a-pinene (2.5%) and [-pinene (2.4%), and their GRso
values were 2,731, 500, 50, 372, 4,363, and 4,671 ng g'l, respectively. Soil application of cajuput
essential oil and benzaldehyde did not show any herbicidal activity at 80 kg ha”. When cajuput
essential oil was applied to foliar at 80 kg ha™', narrow-leaved plants such as sorghum (Sorghum
bicolar), barnyardgrass (Echinochloa crus-galli), and southern crabgrass (Digitaria ciliaris) were
killed 100%, however, broad-leaved plants indian jointvetch (Aeschynomeme indica), velvet leaf
(Abutilon theophrasti), cocklebur (Xanthium strumarium), Japanese morningglory (Calystegia
Jjaponica) were not killed, indicating the cajuput essential oil was effective to control narrow-leaved

plants. Herbicidal activities of benzaldehyde at 80 kg ha™, to those plants were 20, 60 and 95%,
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respectively. Overall data showed that the herbicidal activity of cajuput essential oil was in part due

to benzaldehyde.

Key words: benzaldehyde; cajuput; essential oil; herbicidal compounds; Melaleuca cajeputi.
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Table 1. Growth inhibition of rapeseed (Brassica napus
L.) seedlings by seven different essential oils
from plants.

. . GRso value

Essential oils D
(ng g)

amyris (Amyris balsamifera) > 5,000
cajuput (Melaleuca cajeputi) 425
geranium (Pelargonium graveolens) 817
lavender (Lavendula spp.) 1,710
mandarin (Citrus reticulata) > 5,000
rosemary (Rosmarius officinale) 1,978
pine (Pinus spp.) 3,353

YThe GRs) value is a concentration to inhibit the growth
of rapeseed seedlings by fifty percent. The herbicidal
activity was determined seven days after treatment.
Means are based on data from three replicates.
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Table 2. Chemical composition of the essential oil from
cajuput (Melaleuca cajeputi).

Retention time 1 Content
(min) Compounds (%)
1.44 Acetone 0.10
1.75 Acetic acid 0.23
7.88 a-Thujene 0.19
8.10 a-Pinene 2.50
9.35 Benzaldehyde 522
9.66 BB-pinene 2.44
10.29 B-myrcene 1.64
10.70 Sabinene 0.28
11.17 a-Terpinene 0.38
11.76 Eucalyptol 37.17
12.33 Cis ocimene 0.27
12.65 y-Terpinene 0.99
13.15 Linalool oxide 0.33
13.63 Terpinolene 0.87
13.79 o-Allyltoluene 0.29
14.01 Methyl benzoate 1.20
14.24 Linalool 4.09
14.90 Benzeneethanol 1.69
15.80 p-Menthanone 0.25
16.10 a-isomenthone 0.38
16.23 Benzyl acetate 0.39
16.63 4-Terpineol 1.77
17.22 a-Terpineol 11.6
18.22 (R)-(+)-B-Citronellol 0.99
18.79 Linalyl acetate 1.93
19.39 Citronellyl formate 1.08
20.16 Geranyl formate 0.29
21.51 2,6-Dimethyl-2,6-octadiene 0.17
21.99 Ylangene 0.52
22.13 Copaene 0.45
22.33 Geranyl acetate 0.76
22.57 [B-Elemene 0.22
23.29 [B-caryophyllene 229
23.63 Allo-Aromadendrene 0.11
23.74 a-Guaiene 0.14
2391 Seychellene 0.98
24.19 a-Caryophyllene 1.86
24.74 Y-Muurolene 0.77
24.83 Muurolene 0.69
25.05 3-Selinene 1.92
25.26 a-Selinene 2.04
25.48 a-Gurgujene 0.62
25.94 Calamenene 0.51
26.22 y-Selinene 0.20
26.51 a-agarofuran 0.45
26.73 y-Elemene 0.28
27.41 Caryophyllene oxide 0.99
27.78 Guaiol 0.36
28.04 2-Methylbicyclo[3.3.1]nonane ~ 0.19
29.15 a-Eudesmol 0.52
29.30 Patchouli alcohol 1.90
29.61 a-Santalol 0.85

UThe essential oil was analyzed by gas chromatography-
mass spectrometry.

2ekor, a-terpineol(11.6%), benzaldehyde(5.2%),
linalool(4.1%), a-pinene(2.5%), B-pinene(2.4%)°]
T S3ER YT
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Table 3. Herbicidal activity of bioactive components
from cajuput essential oil.

Compounds GRso Yiﬂﬁe
(g g)
Benzealdehyde 50
Eucalytol 2,731
Linalool 372
a-Pinene 4,363
[3-Pinene 4,671
a-Terpineol 500

YThe herbicidal activity was determined seven days after
treatment. Means are based on data from three replicates.

I Qe A T AxE9E HAA e A ESA
2] = cajuput 3 <} benzaldehyde =5 =]
2ls=o] BAglol ok
CHAFEH|AA)).

ATl 23 cajuput G-} benzaldehyde & 7
FAHYA FF-vr & AxII YEE=T
Az E3E 719 80kg ha' Gl AT YERYTHE
4). Cajuput 35 *12](80kg ha )& 3}E}pF29
F, 59, 4, #kdgol= 44 100, 100, 20, 100%
IAE R oY, FAFERY AAE, A, Eunt

=z ==
2T 9

Hzg4o] AF e

g, & A9 GV veEA @Sty a18n
benzaldehyde *]2](80kg ha)& 23529 +5,

3, 71, whedole 72 20, 60, 20, 95% TAFEIL
o, BRI AHAE, AAAA, Tuny, w2
77} 40, 10, 10, 10% AR EE 13 Th o|2dt
cajuput 9} benzaldehyde®] AZ&7} = 20kg
ha ©]3ke] ok Al toMe Ao YeEUA gk

Cajuput 7 -2} benzaldehydeol| #2]¥o] xa
Tt et FxoAe Ay 19$53EH Yol e
=3 319 (burndown) F7Fe] #HEAHJ=H, o=

cajuput %<} benzaldehyde®| AZ &7} vl$- &

4, %%, vloldolgte A& vehdth o] ¢
e A7 AAA S EZQ chrysophanic
acidell A 2j€ A EA NN = THE vt dekd 5
2010).

Cajuput 4 f+= benzaldehyde$} ¥ wato] &2 A
%22S HYTHE 4). Cajuput 3+ 80kg ha” A2]&=

S, 1, vlEdo] S 100% WAIEHH o Y okl
benzaldehyde *2]+= 742t 20, 60, 95% A sk=t
a3 o9} 2 A= cajuput F ] x|
©A] benzaldehyde©ll 284 qt @3 g & Zo] ol
2= AS Yehi™, cajuput 3 ol bezaldehyde

Table 4. Herbicidal activities of cajuput essential oil and benzaldehyde with early post-emergence treatment on eight
weed species in a greenhouse. Herbicidal activity was determined 14 days after treatment by visual injury.

Herbicidal activity (%)"

Treatment Rate_l
(kg ha”)  goRB® ECHCG AGRSM DIGSA AESIN ABUTH XANSI CAGEH
5 0 0 0 0 0 0 0 0
Cajuput 10 0 0 0 0 0 0 0 0
essential oil 20 10 0 0 20 0 0 0 0
40 40 20 10 60 0 0 0 0
80 100 100 20 100 10 0 20 0
5 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0
Benzaldehyde 20 10 0 0 10 0 0 0 0
40 10 0 0 10 0 0 0 0
80 20 60 20 95 40 10 10 10

YHerbicidal activity was determined 14 days after treatment by visual injury.
YSORBI : Sorghum bicolor, ECHCG : Echinochloa crus-galli AGRSM : Agropyron smithii, DIGSA : Digitaris
sanguinalis, AESIN : Aeschynomeme indica, ABUTH : Abutilon avicennae, XANSI : Xanthium strumarium, CAGE

H : Calystegia japonica.
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(Melaleuca cajeputi), geranium(Pelargonium graveolens),
lavender(Lavendula spp.), mandarin(Citrus reticulata),
pine(Pinus spp.) % rosemary(Rosmarius officinale)
Aol et Az S 30 (Brassica napus)E
O 2 in vitroo| A Fag A, cajuput FHol A
o] 7} =TGR #, 425ug ). Cajuput
o gfrEe] sl FE AYLYEAELS eucalyptol
37,2%, a-terpineol 11.6%, benzaldehyde 5.2%,
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