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Tém tit

Tinh dau gdm cac chat long khong tan trong nuréc nhung tan trong cac hop chat hitu co, d& bay hoi va ¢ mui thom dic
trung. Thanh phin héa hoc cua tinh dau chta céac tecpen va cac dan xuét chira oxy cua tecpen nhu rugu, andehyt, ete,
este, lacton. Tinh dau chira nhiéu cAu tir nhung thudng chi cé mot vai cdu tir chinh c6 gia tri vé mui dic trung cho tinh dau
d6. Ho C6 roi ngua 1a mot ho 16n, nhiéu loai trong ho nay da dugc nghién ciru vé thanh phan héa hoc va hoat tinh sinh
hoc cua tinh dau. Céc két qua thir nghiém hoat tinh sinh hoc da cho thay, tinh du mét s6 loai c6 hoat tinh khang khuén,
khang ndm, kiém soat con trung, rc ché sinh trudng thuc vat rit co y nghia. Nghién ctru vé cac hop chit khong bay hoi
va tinh dau ddi v6i ho nay ¢ Viét Nam chua nhiéu. Téng quan nham muc dich tong hop, so sanh cac két qua da cong bd
vé thanh phﬁn va hoat tinh sinh hoc cua tinh dau cac loai thudc ho C6 roi ngua, goi y hudng nghién ctru méi cho cac nha
nghién ctru ¢ Viét Nam.

Tir khéa: Tinh dau, ho Co roi ngua, hoat tinh sinh hoc.

Abstract

Essential oils are soluble in alcohol, ether, and fixed oils, but insoluble in water, volatile and aromatic. Essential oil
components belong mainly to the vast majority of the terpene and oxygen - contained derivatives of terpene such as
alcohol, andehyde, ether, ester and lactone. Essential oils contain many ingredients, however, only some main ingredients
have characteristic odor which are responsible for different scents that plants emit. Verbenaceae family is a large family,
of which many essential oils have been studied on chemical compositions and biological activities. The results of bio-
activity tests indicated that some essential oils have antimicrobial, antifungal, insect control and plant growth inhibitory
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properties. In Vietnam, there have been a few studies of the family on non - volatile compounds and essential oils. This
review aims to summarize and compare published results on compositions and biological activities of essential oils from
Verbenaceae and suggests new research directions for researchers in Vietnam.

Keywords: Essential oil, Verbenaceae, biological activity.

1. Gi6i thiéu

Ho Co roi ngua (Verbenaceae) 1a mot ho 16n
cia nganh Ngoc Lan (Magnoliophyta) trén thé
gidi c6 100 chi va 2.600 loai, phan bd chu yéu &
ving nhiét d6i va can nhi¢t d6i. O Viét Nam c6
26 chi va 140 loai [1].

Ho C6 roi ngua thuong c6 cac dang: ciy go,
cay bui hay co; séng mot nam hay séng lau nam.
Céc loai ciy gd, cdy bui co ré tru phat trién,
mot sb 10ai than co6 ¢6 ré chum (Phyla, Verbena,
Stachytarpheta). Céc loai séng trong mdi truong
ngap man nhu chi Mam (Avicennia) lai c6 1& tho,
& nay thuong 16 trén mat bun, mat nude. Than
thuong hinh try, canh moc ddi. La moc ddi, xép
chéo chir thap, d6i khi moc thanh vong, khong c6
la kém. Cum hoa duoc hinh thanh & dinh canh
hay ¢ nach 14 va c6 cac dang khac nhau. Qua
thuong gép la qua hach vdi vo qué nac hay kho,
c6 1 hach hay c6 2 - 4 hach con [1].

2. Thanh phin héa hoc

Nghién ctru thanh phan héa hoc tinh dau ctia ho
C6 roi ngua (Verbenaceae) co cac cong trinh dién
hinh nhu: Loai Lantana camara trong & Dong
Bic Brazil, két qua cho thiy c6 su khac biét dang
ké (p <0,05) giita cac thanh phan tinh diu thu dugc
tir cac thoi diém thu thap khac nhau. Thanh phan
chiém nhiéu nhat 1a: germacren D (24,5 - 6,2%),
bicyclogermacren (33,3 - 14,3%), spathulenol
(25,0 - 41,1%), elemophilen (20,6 - 1,9%),
valencen (33,7 - 0,8%), viridifloren (19,5%)
va 1,10-di-epi-cubenol (27,9 - 21,3%). Két qua
khac nhau dugc tim thdy ¢ dy cho thiy sy ton
tai ctia cac kiéu hoa hoc khac nhau cua Lantana
camara [2]. Nam 2008, Dua V. K. va cOng su da
phan tich thanh phan cua tinh dau loai nay tai
An D9 vé6i cac thanh phan chinh 14 caryophyllen
(16,4%), eucalyptol (10,8%), a-humelen (8,2%)
va germacren (7,4%) [3]. Ciing tai ving dat

bong Bic Brazil, De Oliveira J. C. va cong sy da
nghién ctru tinh dau loai Lantana fucata va im ra
cac thanh phan chinh: caryophyllen oxit (27,9%),
gossonorol (18,2%), B-caryophyllen (12,3%) va
bulnesol (10,8%) [4]. T tinh dau ctia 14 Lantana
camara O Nigeria, Sonibare O. O. da tim ra céc
thanh phan chinh 1a 1,8-cineol (15,8%), sabinen
(14,7%) va caryophylen (8,9%). Thanh phan
chinh trong tinh dau loai Lantana xenica 1a (E)-
caryophyllen (35,2%) [5]. Trong tinh dau loai
Lantana montevidensis c¢6 thanh phan chinh 1a
B-caryophyllen (31,5%), germacrene D (27,5%)
va bicyclogermacren (13,9%) [6]. Két qua
nghién ctru vé tinh dau cua loai Lantana indica
tai An Do thu dugec mét sd thanh phén chinh la
a-humulen (17,8%), 8-3-caren (15,6%), sabinen
(14,8%), (E)-nerolidol (9,2%), B-selinen (8,6%)
va globulol (7,7%) [7]. Nam 2004, Ouamba J. M.
va cong sy dd phan tich mau tinh dau cua loai
Lantana salvifolia mgc tai Congo, mot s6 thanh
phan chinh dugc tim thiy 14 neral (15 - 20 %) va
geranial (26 - 34 %) [8].

Trong chi Vitex, tinh dau loai Vitex diversifolia
tir Burkina Faso c¢6 ham lwong limonen rit cao
12 74,2% [9]. Tinh dau tir 14 Vitex agnus-castus
gdm cac thanh phan chinh 1a o-pinen (14,8%),
limonen (10,3%), P-caryophyllen (6,9%),
sabinen (5,3%) va B-farnesen (5,9%) [10 - 12].
Tinh dau 14 loai Vitex negundo tai Saharanpur
c6 mot s6 thanh phan dic trung 1a sesquiterpen
(47,1%) [13]. Ciing trong tinh dau loai nay &
phia Nam An D6 c6 thanh phan chinh 14 sabinen
(20,3%), B-caryophyllen (14,1%) va globulol
(19,2%) [14]. MAu tinh dau 1a Vitex limonifolia
tai Thai Lan dugc phan tich va xac dinh co
caryophyllen (43%), caryophyllen oxit (13%)
va pinen (6%) 1a cac thanh phan chinh [15].

Khi phan tich cac tinh dau thudc chi Aloysia,
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cac nha khoa hoc ciing tim ra duoc nhiéu thong tin
hay. Nam 2005, Simionatto E. va cong sy da dua
ra két qua trong tinh dau 1a Aloysia sellowii ¢6 cac
thanh phan chinh 13 1,8-cineol, B-pinen, sabinen
va B-(Z)-santalol [16]. Nam 2013, Santos F. M va
cong sy phan tich thanh phan tinh dau 14 va hoa cta
Aloysia gratissima. tai Brazil, cac hop chat chinh
cta tinh dau tir hoa 1a E-caryophyllen, germacren
B, guaiol va bulnesol; trong khi do, tinh dau tir
14 ¢6 cac hop chét chinh 13 trans-pinocamphon,
trans-pinocarveyl axetat va guaiol [17]. Tinh dau
14 loai Aloysia triphylla tai Brazil c6 cac thanh
phﬁn chinh 1a geranial (29,5%), neral (27,0%),
limonen (15,9%), geranyl acetat (4,0%) va
geraniol (3,96%) [18]. Loai nay & Ma rdc c6 cac
thanh phén chinh 1a 1,8-cineol (12,4%), geranial
(9,9%), 6-methyl-5-hepten-2-on (7,4%) va neral
(6,9%) [19]. Cac nha khoa hoc da phan tich tinh
dau Lippia alba va Aloysia chamaedrifolia tix
Uruguay, két qua cho thiy c6 camphor, 1,8-cineol
va a-cubeben 13 thanh phan chinh trong Lippia
alba va globulol; spathulenol, y-elemen la thanh
phan chinh trong A. charnaedrifolia [20]. Tinh
dau Aloysia polystachya va Aloysia citriodora
tai Argentina c6 cac thanh phan chinh 1 carvon
(83,5%) dbi v6i A. polystachya 1a citronellal
(51,3%), sabinen (22,9%) [21]. Két qua phan
tich tinh dau loai Aloysia virgata & Cuba cho mot
sO thanh phan chinh 1a germacren D (15,6%),
B-caryophyllen  (15,4%), bicyclogermacren
(13,8%) va a-humulen (11,7%) [22].

Khi nghién ctu tinh dau tr 14 cua loai
Callicarpa japonica tai Mississippi, Kobaisy M.
(2002) d3 cong b cac thanh phan chinh cia tinh
dau 1a spathulenol (18,1%), germacren B (13,0%),
bicyclogermacren (11,0%), globulol (3,3%),
viridiflorol (2,6%), a-guaien (2,3%) va y-elemen
(2,0%) [23]. Ciing tai ving dat Mississippi, Tellez
M. R. (2000) d chi ra ring, trong tinh dau ctia loai
Callicarpa americana c6 cac thanh phan chinh 1a
humulen epoxit II (13,9%), a-humulen (10,0%),
7-epi-a-eudesmol (9,4%), P-pinen (8,8%), va
1-octen-3-ol (8,5%) [24].

Trong chi Caryopteris, estragol (24,8%) va
linalool (14,0%) 14 hai thanh phan chinh cua tinh
dau loai Caryopteris incana [25]. Nam 2014,
Singh D. va cong sy di phan tich tinh dau tir cac
bd phan than, 14, hoa ctia loai Caryopteris odorata
két qua cho thay sesquiterpen hydrocacbon c6 rat
nhiéu trong cac bo phan nay: 83,8% trong than,
54,1% trong 14 va 67,4% trong hoa [26]. Tinh dau
Caryopteris grata tai An D9, thanh phan chiém
nhiéu nhét 1a spathulenol (30,1%), ngoai ra con
¢6 mot s6 thanh phan khéc 13 humulen epoxit I
(8,4%), epi-a-cadinol (6,8%) [27].

Nam 2016, Ayeb-Zakhama E. va cong su
d3 nghién ctu vé tinh dau loai Citharexylum
spinosum tai Tunisia, phat hién 84 hop chat (90,1 -
98,4%) tong thanh phan tinh dau. Tinh dau tir gbc
cay c¢6 ham lugng hydrocacbon monotecpen cao
(a-phellandren chiém 30,8%); trong khi d6, tinh
dau tir than c6 nhiéu sesquitecpen hydrocacbon
(cuparen chiém 16,4%); tinh dau tir 1a giau
chat dan xuat apocarotenoit (hexahydrofarnesyl
aceton; 26%) va hydrocacbon béo (n-nonadecan;
14,5%); tinh dau tir hoa giau este (2-phenylethyl
benzoat, 33,5%) [28].

Tinh dau tr qua Gmelina arborea tai Nigeria
g0m cac thanh phan chinh 14 (Z)-3-hexenol (17,9%),
1-octen-3-ol (8,4%) va hexanol (6,1%) [29].

V6i chi Lippia, tinh diu cua Lippia aff.
juneliana & Argentina cling da dugc nghién ctru
vé anh hudng cta thoi diém thu hoach dén chét
luong ciia tinh dau. Cac nha khoa hoc da chimg
minh thu hoach loai cay nay vao mua thu cho
san luong cao nhat. Thanh phan chii yéu co trong
tinh dau vao mua hé va mua thu cua loai nay
la piperitenon oxit (22,9% va 47,7%), limonen
(26,8% va 19,9%) va trans dihydrocarvon (0%
va 16,0%) [30].

Chalchat J. C. (1995) da phan tich tinh dau
loai Verbena oficinalis trong d6 chiém uu
thé 1a limonen (7,5%), 1,8-cineol (7,5%), ar-
curcumem (6,0%), caryophyllen oxit (7,3%) va
spathuleno1(10,8%) [31].
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Trin Huy Thai va cong sw, nim 2006 da
cong bd thanh phan tinh dau tir 14 va qua loai
tir bi bién (Vitex rotundifolia), cic thanh phan
chinh gdm: a-pinen (10,3%), sabinen (12,8%),
camphen (15,5%), 1,8-cineol (19,4%) va trans-
anetol (5,9%) [32]. Nam 2002, Nguyén Vian Boi
cong bd thanh phan tinh dau 14 va qua loai Man
kinh (Vitex trifolia) thu thap & Thira Thién Hué.
Thanh phan chinh trong tinh dau cua 1a gom:
3-thujen (15,9%), 6-(1,2-dimethyl-1-propenyl)-
4,5-diazaspiro[2,4]hept-4-en  (20,9%), (1S)
a-pinen (5,4%), 1B, 4BH, 10pH-guania-5,11-dien
(13,4%). Cac thanh phan chinh trong tinh dau
qua gbém: cis-ocimen (7,3%), eucalyptol (9,5%),
a-terpinyl acetat (5,6%), isocaryophyllen (9,04
%) [33]. Nam 2015, D6 Quyén nghién ciru thanh
phan tinh dau 14 hoang kinh (Vitex negundo) thu
hai tai Ha Noi. Két qua phan tich cho thdy ham
lwong tinh dau 14 hoang kinh bién doi theo mua
vu thu hai, cu thé, thu hai vao mua he (0,8%)
cho lugng tinh dau cao hon vao mua déng
(0,2%). Trong khi caryophyllen oxide (23,4%)

va valencen (21,9%) 1a hai cdu tir chinh cua
tinh ddu mau mua hé thi p-caryophylen (40,6%)
va sabinen (12,1%) 14 hai hop chat chinh trong
tinh ddu mau mua déng [34]. Thanh phan chinh
cta tinh dau tir 14 cua loai Vitex quinata & Viét
Nam dugc cong bd boi B Ngoc Dai va cong
su déu la cdc hydrocarbon: B-pinen (30,1%),
B-caryophyllen (26,9%) va -elemen (7,4%)
[35]. Nghién ctru thanh phan hoa hoc tir14 cua cay
ngil sic (Lantana camara), Tran Thi Kim Cang
dd phéan 1ap duoc ba hop chit: axit lantanolic,
linarosit, axit lantanilic [36].

3. Hoat tinh sinh hoc

3.1. Hoat tinh khdng khudn va khédng nim

Tinh dau 14 Lanatana camara tir Nigeria da
dugc thir nghiém hoat tinh khang khuén, két
quéa cho thay tinh dau cua loai nay chdng lai
cac chung Candida albican, Bacillus subtilis,
Staphylococcus typhi, Pseudomonas aeruginosa
va Bacillus aureus kha tot voi gia tri LC,, la
0.01pg/ml [37].

Bang 1. Hoat tinh khang khuan cta tinh dau Lanatana camara tix Nigeria

Vi sinh vit Nong dd e ché thap nhét (ppm) Ving tre ché (mm)
P. aeruginosa 10000 11
B. subtilis 1000 12
C. albican 10000 14
S. typhi 10000 12
B. aureus 10000 11

Thanh phan chinh cua tinh dau loai Lantana
xenica 13 (E)-caryophyllen c6 kha ning trc ché sy
phat trién ctia vi khuan Bacillus cereus va Proteus
mirabilis vo1 vung ¢ ché 1an luot 14 9,5mm va
11mm, nd ng d6 trc ché tdi thiéu (MIC) 14 9,1mg/
mL [38].

Tinh dau tir 14 cta loai Vitex negundo da duoc
thir nghiém véi cac ching vi sinh vat, két qua cho
thdy nhimg thanh phan trong tinh dau nay c6 kha
ning chong lai cac chiung S. aureus, E. coli, K.

pneumoniae, B. subtilis, M. luteus, Candida albicans
va cho hoat tinh cao nhat & ndng do 1,0 % v/v [39].
Két qua thir nghiém véi tinh dau tir 14 va qua
Vitex agnus-castus voi cac ching vi khuan M.
flavus, B. subtilis, S. typhimurium, S. aureus, E.
coli cho thay tinh dau nay chdng lai cac ching vi
khuan nay kha tot, trong d6 ndi bat nhat 1a khang
chung S. typhimurium, véi ndng @6 e ché toi
thiéu (MIC) 12 44,5 pg/mL va nong d6 diét khuan
t6i thiéu (MBC) 1a 89,0 pg/mL [40].
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Bang 2. Nong do tre ché va diét khuén tdi thiéu cua cac tinh dau tir 14

va qua cua Vitex agnus-castus (pg/ml).

Vi khuén Qua séng Qui chin La
MIC MIC MIC
MBC MBC MBC
M. flavus 445.0+29 445.0+7.6 445.0£5.5
890.0 £26.5 890.0+ 26.5 890.0+23.1
B. subtilis 4450+ 7.6 890.0 +£20.0 890.0+11.0
890.0+15.3 890.0+ 30.0 890.0+ 5.8
S. typhimurium 44.5+0.9 445+0.5 445+0.9
89.0+4.0 89.0+£3.2 89.0£1.
S. aureus 219.0+3.0 219.0+1.0 219.0+ 1.7
445.0 £5.8 445.0+8.7 445.0+5.8
E. coli 219.0£6.2 219.0+1.7 219.0+3.0
445.0£7.6 445.0+£29 445.0+2.9

La tu loai Aloysia sellowii thu thdp tir hai dia
diém khéc nhau & phia Nam Brazil dugc thir hoat
tinh khang khuin va khang ndm. Két qua thir
nghiém voi chung ndm S. cerevisiae cho thay,
tinh dau tir mau thu thap ¢ dia diém Livramento
c6 hoat tinh khang ndm manh hon so véi tinh dau
clia mau thu tai Santa Maria, diéu nay co thé 1a
do c6 su hi¢n di¢n cuia carvacrol trong tinh dau
thu dugc tir Livramento. D6i v6i hoat tinh khang
khuan, ca hai mau tinh dau déu khang khuén S.
epidermidis tot (MIC = 1,7 mg/mL) [41].

Tinh dautirldvahoa cualoai Aloysiagratissima
cling duoc thtr hoat tinh khang khuan. Tinh dau
tir 14 cho thdy hoat tinh chdng lai P aeruginosa
(MIC = 0,8 mg/mL) va S. pneumoniae (MIC =
0,6 mg/mL). Trong khi dé, tinh dau tir hoa c6
hoat tinh chéng lai P. aeruginosa (MIC = 0,15
mg/mL), S. pneumoniae (MIC = 0,025 mg/ml)
va Candida albicans (MIC = 0,02 mg/mL) [42].

3.2. Hoat tinh chéng oxy héa

Céc nha khoa hoc cho rang, tinh dau tir 14 Vitex
negundo v6i nhiéu hop chit thom va nhiig hop
chat nay gop phan vao hoat dong chdng oxy hoa
ctia n6. Két qua thir trén chudt chimg minh tinh
dau nay co6 tac dung uc ché hoat dong tyrosinase,
qua d6 1am giam san xuit melanin trong té bao u

4c tinh BI6F10 va cho thay hoat tinh chdng oxy
héa manh. Do dé, tinh dau nay c6 chirc ning nhu
mot chét trc ché tong hop melanin va ciing c6 thé
hoat dong nhu mot chét chéng oxy hoa tuy nhién
[43].

3.3. Hoat tinh chong cén tring

Tinh dau tir 14 cua loai Lantana camara tai
An D di thé hién hoat tinh chéng mudi trudong
thanh véi céc gia tri LC, lan luot 1a 0,06; 0,05:
0,05; 0,05 va 0,06 mg/cm? tuong Ung vdi cac
loai mudi de. aegypti, Cx. quinquefasciatus, An.
culicifacies, An. fluvialitis va An. Stephensi [44].

Céc nha khoa hoc trén thé gidi ciing di phan
tich thanh phan tinh dau Vitex agnus - castus va
két luan ring tinh du nay c6 kha nang tiéu diét
con trung gay hai. Cu thé 13 da thir trén 4. obtectus
va T’ castaneum - cac loai bo canh cung gay bénh
cho néng san, két qua cho thay véi nong do 17
ng/L va 34 ug/L (trong 24 gid) da gay chét lan
luot 30% va 96,67% dbi voi A. obtectus truong
thanh; tuy nhién, ndng do nay anh huong khong
dang ké v6i T castaneum (gdy chét 3,34%). Thir
nghiém véi T castaneum trudng thanh, ndng do
68 ng/L va 136 pug/L gy chét 1an luot 1 20% va
70%. Nhu vay, tinh dau nay tiéu di¢t 4. obtectus
hiéu qua hon 7. castaneum [45].
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Hoat tinh chéng Callosobruchus maculatus
mot loai bo canh cling trong ho Bruchidae duoc
nghién ctu cung voi tinh dau Carum copticum
va Vitex pseudo - negundo. Phan tich dir liéu thi
nghiém, gié tri LC,, déi voi trimg, 4u tring va bo
treong thanh 1an luot 13 1,01; 2,50 va 0,90 pL/L
d6i véi tinh dau C. copticum 13 2,20; 8,42 va 9,39
uL/L dbi voi tinh ddu ¥ pseudonegundo. Giita
hai loai tinh dau nay, C. copticum gan nhu doc
hon V. pseudo - negundo trén tit ca cac giai doan
sinh truong cua C. maculatus. Nghién cliru nay
cho thdy rang nhiing tinh dau nay c6 thé 1a bao
vé nong san mdt cach hi€u qua [46].

Trig cua loai Nezara viridula - mot loai bo
xit trong ho Pentatomidae dugc thir nghiém véi
tinh dau cac loai Aloysia polystachya va Aloysia
citriodora. Hoat tinh cta ca hai loai dau duoc
thir nghiém tai cac néng d6 khac nhau tir 1,2 dén
12,5pg/tring; tit ca cac ndng do déu co tac dung
doc hai. Gia tri LC, d6i véi A. polystachya 1a
2,3 ug/ trung va doi véi A. citriodora 1a 1,9 pg/
trig [47].

Tinh dau tir cac bd phan trén mat dét cua loai
Caryopteris incana c6 hoat tinh di€t con trung
manh mé& chdng lai mot ngd - Sitophilus zeamais.
Trong thi nghiém thir doc tinh x6ng hoi, tinh dau
Caryopteris incana c6 hoat tinh kha manh d6i
vOi Sitophilus zeamais truong thanh (gia tri LC,
1a 10,05 mg/L). Hoat tinh di¢t mot ngd cang duoc
khangdinh khi thir nghiém doc tinh tiép xuc, gia
tri LC, 1a 122,65 ug/con [48].

3.4. Hoattinh irc ché swphdt trién ciia thuc vit

Tinh dau Vitex agnus - castus moc & phia
DPong Pia Trung Hai, véi 40 pL hoan toan e ché
su nay mam cua L. sativa va L. sativum (hai loai
chinh ctia Can Sa). Tuy nhién, véi nong d6 nay
cling 1am giam ty 1é ndy mam cua cac hat giéng
c6 ich T aestivum (Ita mi), P. oleracea (rau sam)
va Z. mays (ngd) lan luot 1a 98%, 53% va 30%.
Hon nira, con 1am giam chiéu dai hat 73%, 93%
va 98% va chiéu dai 16ng 71%, 90% va 97% lan
lugt ctia Z. mays, P. oleracea va T. aestivum [45].

4. Két luan

Tur cac két qua da duoc tong hop va phan tich
cho thay, tinh diu ho Co roi ngya co gia tri tiém
nang trong viéc tmg dung vao thyc tién ¢ nhiéu
linh vuc nhu y hoc, dugc phém, my phém, nong

nghiép. Vi tong s6 2.600 loai, Viét Nam c6 140

loai, ho Co roi ngua can duoc quan tam nghién

ctru dé danh gia day du gia tri khoa hoc, kha ning

g dung. M6t s6 hudng nghién ctru méi dbi véi

nghién ctru hoat tinh sinh hoc tinh dau ho C6 roi

ngwa ¢ Viét Nam nhu kiém soat con trung gy
hai trong ndng nghiép, con trung gay anh hudng
tiéu cuc dén ngl cde, cac loai mudi tmyén bénh
sOt suét huyét, viém ndo Nhat Ban, Zika, sdt rét.

Tai liéu tham khao

[1] Vi Xuan Phuong, Thuc vdt chi Viét Nam, tap 6, NXB
Khoa hoc va Ki thuat, Ha N6i, 2007.

[2] Sousa, E. O., Viana, A. C., Rodrigues, F. F., Campos,
A. R., Lima, S. G., & Costa, J. G. M. (2010), Effect
of Collection Time on Essential Oil Composition
of Lantana camara Linn (Verbenaceae) Growing in
Brazil Northeastern, Records of Natural Products,
4(1): 31-37.

[3] DuaV.K. PandeyA.C., DashA.P.(2010),Adulticidal
activity of essential oil of Lantana camara leaves
against mosquitoes, The Indian Journal of Medical
Research, 131: 434-439.

[4] De Oliveira J. C., Neves 1. A., da Camara C. A,
Schwartz M. O. (2008), Essential oil composition
of two Lantana species from mountain forests
of Pernambuco (northeast of Brazil), Journal of
Essential Oil Research, 20(6): 530-532.

[5] Juliani Jr H. R., Biurrun F., Koroch A. R., Oliva
M. M., Demo M. S., Trippi V. S., Zygadlo J. A.
(2002), Chemical constituents and antimicrobial
activity of the essential oil of Lantana xenica, Planta
Medica, 68(08): 762-764.

[6] De Sousa E. O., Rodrigues F. F. G., Campos A. R.,
Lima S. G., da Costa J. G. M. (2013), Chemical
composition and synergistic interaction between
aminoglycosides antibiotics and essential oil of
Lantana montevidensis Briq, Natural Product
Research, 27(10): 942-945.

[71 Akhtar M. S., Ali M., Madhurima., Mir S. R. (2006),
Chemical composition of essential oil of Lantana
indica Roxb. leaves, Journal of Essential Oil
Research, 18(6): 611-612.

[8] Ouamba J. M., Ouabonzi A., Ekouya A., Bessicre J.



126 Nguyén Huy Hing va cdc cong su / Tap chi Khoa hoc va Cong nghé Pai hoc Duy Téan 01(32) (2019) 120-127

(%]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

M., Menut C., Abena A. A., Banzouzi J. T. (2006),
Volatile constituents of the essential oil leaf of
Lantana salvifolia Jacq.(Verbenaceae), Flavour and
Fragrance Journal, 21(1): 158-161.

Ch. Nébi¢ R. H., Yaméogo R. T., Bélanger A., Sib F.
S. (2005), Chemical composition of essential oils of
Vitex diversifolia Bak. from Burkina Faso, Journal of
Essential Oil Research, 17(3): 276-277.

Khalilzadeh E., Saiah G. V., Hasannejad H., Ghaderi
A., Ghaderi S., Hamidian, G., Zangishch M.
(2015), Antinociceptive effects, acute toxicity and
chemical composition of Vifex agnus-castus essential
oil, Avicenna Journal of Phytomedicine, 5(3): 218.
Stojkovié D., Sokovi¢ M., Glamoc¢lija J., Dzami¢ A.,
Ciri¢ A., Risti¢ M., Grubisi¢ D. (2011), Chemical
composition and antimicrobial activity of Vitex
agnus-castus L. fruits and leaves essential oils, Food
Chemistry, 128(4): 1017-1022.

Ulukanli Z., Cenet M., Oztirk B., Bozok F.,
Karaborklii S., Demirci S. C. (2015), Chemical
characterization, phytotoxic, antimicrobial and
insecticidal activities of Vitex agnus-castus’ essential
oil from East Mediterranean Region, Journal of
Essential Oil Bearing Plants, 18(6): 1500-1507.
Singh P., Mishra G., Jha K. K., Garg V. K., Khosa R.
L. (2010), Chemical composition and antimicrobial
activity of essential oil of leaves of Vitex negundo
Linn.(Verbenaceae), International of
ChemTech Research, 2(3): 1686-1690.

Kaul P. N., Rajeswara Rao B. R., Bhattacharya
A. K., Singh K., Syamasundar K. V., Ramesh S.
(2005), Essential oil composition of Vitex negundo
L. flowers, Journal of Essential Oil Research, 17(5):
483-484.

Suksamrarn A., Aphaijitt S., Brophy J. J. (1990), The
volatile leaf oil of Vitex limonifolia Wall, Flavour and
Fragrance Journal, 5(1): 53-55.

Simionatto E., Porto C., Silva U. F. D., Squizani
A., Dalcol L. I, Morel A. F. (2005), Composition
and antimicrobial activity of the essential oil from
Aloysia sellowii, Journal of the Brazilian Chemical
Society, 16(6B): 1458-1462.

Santos F. M., Pinto J. E. B. P., Bertolucci S. K. V.,
Alvarenga A. A., Alves M. N., Duarte M. C. T,
Sartoratto A. (2013), Chemical composition and
antimicrobial activity of the essential oil from the
leaves and flowers of Aloysia gratissima, Revista
Brasileira de Plantas Medicinais, 15(4): 583-588.
De Figueiredo R. O., Stefanini M. B., Ming L. C.,
Marques M. O. M., Facanali R. (2002), Essential Oil
Composition of Aloysia triphylla (L’Herit) Britton
leaves cultivated in Botucatu, Sdo Paulo, Brazil,

Journal

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

In XXVI International Horticultural Congress: The
Future for Medicinal and Aromatic Plants, 629: 131-
134.

Bellakhdar J., Idrissi A. 1., Canigueral S., Iglesias
J., Vila R. (1994), Composition of lemon verbena
(Aloysia triphylla (L'Herit.) Britton) oil of Moroccan
origin, Journal of Essential Oil Research, 6(5): 523-
526.

DellacassaE., Soler E., Menéndez P., Moyna P. (1990),
Essential oils from Lippia alba (Mill.) NE Brown and
Aloysia chamaedrifolia Cham. (Verbenaceae) from
Uruguay, Flavour and fragrance journal, 5(2): 107-
108.

JO W. G., Gutierrez M. M., Murray A. P., Ferrero
A. A. (2010), Biological activity of essential oils
from Aloysia polystachya and Aloysia citriodora
(Verbenaceae) against the soybean pest Nezara
viridula (Hemiptera: Pentatomidae), Natural Product
Communications, 5(2): 301-306.

Jorge A. Pino, Rolando Marbot, Victor Fuentes
(2004), Essential Oil of Aloysia virgata Juss. from
Cuba, Journal of Essential Oil Research, 16(1): 44-
45.

Kobaisy M., Tellez M. R., Dayan F. E., Duke
S. O. (2002), Phytotoxicity and volatile
constituents from leaves of Callicarpa japonica
Thunb, Phytochemistry, 61(1): 37-40.

Tellez M. R., Dayan F. E., Schrader K. K., Wedge
D. E., Duke S. O. (2000), Composition and some
biological activities of the essential oil of Callicarpa
americana (L.), Journal of Agricultural and Food
Chemistry, 48(7): 3008-3012.

Chu S. S, LiuO. Z,, Zhou L., Du S. S., Liu Z. L.
(2011), Chemical composition and toxic activity of
essential oil of Caryopteris incana against Sitophilus
zeamais, African Journal of Biotechnology, 10(42):
8476-8480.

Singh D., Mathela C. S., Panwar A., Pande, V.
(2014), Sesquiterpene hydrocarbon rich essential
oils of Caryopteris odorata (D. Don) Robin.:
Chemical composition, antioxidant and antimicrobial
activity, Journal of Essential Oil Research, 26(4):
274-281.

Upadhyaya K., Dixit V. K., Padalia R. C., Mathela C.
S. (2009), Chemical composition of the essential oil
of Caryopteris grata Benth, Journal of Essential Oil
Research, 21(1): 69-70.

Ayebl1Zakhama E., SakkalJRouis L., Flamini G.,
Ben Jannet H., Harzallah[Skhiri F. (2017), Chemical
Composition and Allelopathic Potential of Essential
Oils from Citharexylum spinosum L. grown in
Tunisia, Chemistry & Biodiversity, 14(4).



(29]

(30]

(31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

Nguyén Huy Hing va cdc cong sw/ Tap chi Khoa hoc va Cong nghé Pai hoc Duy Tan 01(32) (2019) 120-127 127

Moronkola D. O., Ogunwande 1. A., Baser K. H. C.,
Ozek T., Ozek G. (2009), Essential oil composition
of Gmelina arborea Roxb., Verbenaceae, from
Nigeria, Journal of Essential Oil Research, 21(3):
264-266.

Duschatzky C., Bailac P., Carrascull A., Firpo N.,
Ponzi M. (1999), Essential oil of Lippia aff. Juneliana
grown in San Luis, Argentina. Effect of harvesting
period on the essential oil composition, Journal of
Essential Oil Research, 11(1): 104-106.

Chalchat J. C., Garry R. P. (1996), Chemical
Composition of the Leaf Oil of Verbena officinalis L.,
Journal of Essential Oil Research, 8(4): 419-420.
Trin Huy Thai, Phung Thi Tuyét, D& Thi Minh
(2006), Thanh phan hoa hoc cua tinh dau tir Bi Bién
(Vitex rotundifolia L.f) & Viét Nam, Tap chi Sinh hoc,
28(4): 93-95.

Nguyén Vin Boi (2002), Thanh phan hoéa hoc tinh
dau loai Man Kinh (Vitex trifolia) & Thira Thién Hué,
Hoi nghi Khoa hoc va Cong nghé Hoa, 269-273.

D& Quyén, Nguyén Tién Tiép (2015), Nghién ciru
thanh phan tinh dau 14 Hoang Kinh (Vitex negundo
Linn.) thu hai tai Ha N6i, Tap chi Duoc hoc, 55(4).
Do N. Dai, Tran D. Thang, Isiaka A. Ogunwande,
Oladipupo A. Lawal (2016), Study on essential oils
from the leaves of two Vietnamese plants: Jasminum
sbubtriplinerve C. L. Blume and Vitex quinata (Lour.) F.
N. Williams, Natural Product Research, 30(7): 860-864.
Khao sat thanh phin hoa hoc cua 14 Ngii Séc (Lantana
camara L.) ho Cé Roi Ngua (Verbenaceae), Ludn van
16t nghiép cir nhan Hoa hoc, T.P Ho Chi Minh, 2011.
Sonibare O. O., Effiong I. , Antibacterial activity
and cytotoxicity of essential oil
camara L. leaves from Nigeria, African Journal of
Biotechnology, 7(15): 2618-2620, 2008.

Juliani Jr H. R., Biurrun F., Koroch A. R., Oliva M.
M.,Demo M. S., Trippi V. S., Zygadlo J. A., Chemical
constituents and antimicrobial activity of the essential
oil of Lantana xenica, Planta Medica, 68(08): 762-
764, 2002.

Singh P., Mishra G., Jha K. K., Garg V. K., Khosa R.
L., Chemical composition and antimicrobial activity
of essential oil of leaves of Vitex negundo Linn.
(Verbenaceae), International Journal of ChemTech
Research, 2(3): 1686-1690, 2010.

Stojkovi¢ D., Sokovi¢ M., Glamoclija J., Dzami¢
A., Ciri¢ A., Ristié M., Grubisi¢ D., Chemical

of Lantana

[41]

[42]

[43]

[44]

[45]

[46]

composition and antimicrobial activity of Vitex
agnus-castus L. fruits and leaves essential oils, Food
Chemistry, 128(4): 1017-1022, 2011.

Simionatto E., Porto C., Silva U. F. D., Squizani
A., Dalcol I. I., Morel A. F., Composition and
antimicrobial activity of the essential oil from
Aloysia sellowii, Journal of the Brazilian Chemical
Society, 16(6B): 1458-1462, 2005.

Santos F. M., Pinto J. E. B. P., Bertolucci S. K.
V., Alvarenga A. A., Alves M. N., Duarte M.
C. T., Sartoratto A., Chemical composition and
antimicrobial activity of the essential oil from the
leaves and flowers of Aloysia gratissima, Revista
Brasileira de Plantas Medicinais, 15(4): 583-588,
2013.

Huang H. C., Chang T. Y., Chang L. Z., Wang H.
F., Yih K. H., Hsieh W. Y., Chang T. M., Inhibition
of melanogenesis versus antioxidant properties of
essential oil extracted from leaves of Vitex negundo
Linn and chemical composition analysis by GC-
MS, Molecules, 17(4): 3902-3916, 2012.

Dua V. K., Pandey A. C., Dash A. P., Adulticidal
activity of essential oil of Lantana camara leaves
against mosquitoes, The Indian Journal of Medical
Research, 131: 434-439, 2010.

UlukanliZ., Cenet M., Oztiirk B., Bozok F., Karaborklii
S., Demirci S. C., Chemical characterization,
phytotoxic, antimicrobial and insecticidal activities
of Vitex agnus-castus’ essential oil from East
Mediterranean Region, Journal of Essential Oil
Bearing Plants, 18(6): 1500-1507, 2015.

Sahaf B. Z., Moharramipour S., Fumigant toxicity of
Carum copticum and Vitex pseudo-negundo essential
oils against eggs, larvae and adults of Callosobruchus
maculatus, Journal of Pest Science, 81(4): 213-220,
2008.

JO W. G., Gutierrez M. M., Murray A. P., Ferrero
A. A., Biological activity of essential oils from
Aloysia  polystachya
(Verbenaceae) against the soybean pest Nezara
viridula (Hemiptera: Pentatomidae), Natural Product
Communications, 5(2): 301-306, 2010.

Chu S. S., Liu O. Z., Zhou L., Du S. S., Liu Z.
L., Chemical composition and toxic activity of
essential oil of Caryopteris incana against Sitophilus
zeamais, African Journal of Biotechnology, 10(42):
8476-8480, 2011.

and Aloysia citriodora



