Vietnam Journal of Community Medicine, Vol. 65, Special Issue 12, 189-193

REVIEW OF CHEMICAL COMPOSITION AND
BIOLOGICAL ACTIVITY OF ESSENTIAL OIL OF
PLECTRANTHUS AMBOINICUS (LOUR.) SPRENG.

Nguyen Thi Thu Trang", Tran Que Huong, Tran Thi Thuy Nga, Huynh Thi Anh Thu
Danang University of Medical Technology and Pharmacy - 99 Hung Vuong, Hai Chau Dist, Danang City, Vietnam

Received: 29/10/2024
Revised: 14/11/2024; Accepted: 26/11/2024

ABSTRACT

Plectranthus amboinicus (Lour.) Spreng. is a perennial herb belonging to the Lamiaceae family.
It was found naturally in tropical regions and widely cultivated in Vietnam for its leaves, which
have a pleasant lemon-like fragrance and a flavor that was aromatic at first and later intense
and cool. The plant was used as a spice and in traditional medicine to treat colds, asthma,
constipation, headaches, coughs, fevers, insect bites, and skin diseases. A review of research
both domestically and internationally indicates that essential oil is the main component of the
plant, with a concentration ranging from 0.1% to 0.75%. The essential oil contains various
compounds that depend on geographical characteristics such as soil type, climate, and humidity.
Numerous studies have demonstrated biological activities such as effects on respiratory diseases,
antibacterial and antifungal properties, antioxidant effects, larvicidal activity, and anti-cancer
potential. This review article aims to provide information on the chemical composition and
biological activities of P. amboinicus essential oil, focusing on recent studies. It also seeks
to outline avenues for further research into the medicinal potential of this plant, particularly
regarding its essential oil components.
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TOM TAT
Plectranthus amboinicus (Lour.) Spreng 1a mot loai thao moc 1au ndm thudc ho Lamiaceae moc
tu nhién ¢ khap vung nhiét doi va dugc trong khip noi ¢ Viét Nam dé lay 14, c6 mui thom dé
chiu nhu mui chanh, vi truge thom sau hac, mat. Cay dugc st dung lam gia vi, trong dan glan
dung de tri cam lanh, hen suyén, tdo bon, glarn dau dau, ho, sOt, con trung can va cac bénh vé
da. Tong quan cdc nghién ctru trong va ngoai nude cho thay tinh dau 1a thanh phan chinh cua
cay v6i ham luong tir 0,1-0,75%. Tinh dau chira thanh phan cac hop chat khac nhau phu thudc
vao dic trung dia Iy nhu dic diém dat dai, khi hau, d6 am.. Nh1eu nghién ctru da chirng minh
cac hoat tinh sinh hoc nhu cac bénh ve duong ho hap, khang khuan, khang nam, chong oxy hda,
diét 4u trang, chéng ung thu... Bai V1et tong quan nay nham cung cap thong tin vé thanh phan
héa hoc, hoat tinh sinh hoc cua tinh dau P. amboinicus. Trong do, tap trung nhiing nghlen ciru
cap nhat gan day. Tir d6, c6 the 6 nhiing dinh hudng nghién ctru sdu hon ve tiém néng cua duoc

liéu nay dic biét 1a thanh phan tinh dau.

Tir khoa: Hung chang, tinh dau, thanh ph?m hoéa hoc, hoat tinh sinh hoc

1. PAT VAN PE

Hung chanh - Plectranthus amboinicus (Lour.) Spreng,
tén dong nghia Coleus amboinicus Lour., Coleus aro-
maticus Benth. Hung chanh c6 tén thuong goi nhu
rau tan day 14, rau thom 16ng, dwong tir t, sak dam
ray (Campuchia). Hing chanh c¢6 ngudn gbc tir dao
Moluques (Indonesia), duoc trong phd bién & Viét
Nam, thuong duoc dung lam gia vi. Trong dan gian
duoc sir dung 14 tuoi hodc 1an canh non dé chira cam
cum, ho hen, giam dau... [1-2].

Céc san pham c6 ngudn gbc tir thuc vat duoc sir dung
trong nhiéu hoat dong y té cong cong khac nhau va duoc
coi 1a ngudn thude chinh. Chi Plectranthus (Lamiaceae)
duogc st dung rong rai vi thanh phén tinh du va gia tri
sir dung trong diéu trj [3]. Do vay, bai tong quan dugc
tién hanh nham muc tiéu tong hop cic nghién ctru lién
quan dén thanh phan hoa hoc, nhing yéu t6 anh huéng
dén tinh dau Hung chanh ciing v6i nhimng hoat tinh sinh
hoc ndi bat. Tir 6 ¢6 thé dinh hudng cac nghién ctru
phat trién cac san pham dya trén tiém nang sinh hoc ciia
tinh dau Hang chanh.

*Tac gia lién h¢

2. THUC VAT HQC
2.1. Vi tri phan loai

Gioi Thuc vat (Plantae), Nganh Ngoc Lan
(Magnoliophyta), Lép Ngoc Lan (Magnoliopsida), B
Hoa méi (Lamiales), Ho Hoa méi (Lamiaceae), Chi
Plectranthus, Loai Plectranthus amboinicus [4-5].

2.2. Mo ta

Hung chanh (HC) 1a mot loai than thao, gbc hoa go
co the cao 25-75 cm. Thén moc dung, c6 16ng. La co
cuong, moc d6i, rong, hinh bau duc, hay hinh tring
rong Phién 14 day, mong nuée, dai 6 cm dén 10 cm,
rong 4 cm den 8 cm, mép khia tai beéo, dau hoi nhon
hodc tii, gbc hinh ném. Ca 2 mat la déu co long tiét,
mit dudi nhiéu hon, cuong 14 dai 2 cm dén 4 cm. Gan
chinh to, gan bén nho, ndi rd ¢ mat dudi la. Mui thom
dé chiu nhu mui chanh, vi chua. Hoa mau tia, nho, moc
thanh hoa tu, tan cung dai gorn cac vong hoa moc sit
nhau gom 20-30 hoa. Hoa c6 dai hoa hinh chudng va
hong nhin bén trong v6i hai m6i, moi trén hinh tnrng
va mong, moi dudi co bon rang hep. Trang hoa c6 mau
tim nhat va dai gap nam lan dai hoa, v&i mot ong ngén,
hong phdng va méi ngan. Qua hach nhin, mau nau nhat,
dai 0,7 mm va rong 0,5 mm. HC hiém khi c6 hoa va hat
kho thu thap [1-4].
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2.3. Ngudn gbc, phan bd

Ngudn goc tr Indonesia hogc 1a tr Chau Phi va An Do.
Phan b6 chu yéu & ving nhiét d6i va can nhiét déi bao
gém Chau A, Chau My, Chau Phi va Chau Uc [2-5].

3. THANH PHAN HOA HQC

Tinh dau HC duoc nghlen ctru rong rai trong va ngoai
nudc. Thanh phan chinh ciia tinh dau duge mo ta cy thé
0 bang 1.

Bang 1. Thanh phan cac ciu tir tir tinh diu Hiing chanh

Thanh phén tinh diu chinh Phén b

Carvacrol (52,32%), y-terpinen | Diak Lak
(18,92%), p-cymen (7,56%), caryo- [7]
phyllen (5,6%), cis-a-bergamhttttoten
(2,86%), a-humulen (2,68%) va aro-
mandendren (1,78%)

Carvacrol (63,21-69%), cymen (9%-| Céan Tho
10,94%), trans-caryophyllen (3,86- [8]
5,35%), y-terpinen (2,75-6,07%)

Ho Chi
Minh [9]

Carvacrol
(12,39%)

(63,29%),  caryophyllen

p-Cymen 18,81% , carvacrol 11,88%
va d-cadinen 10,56% , p-caryophyllen
9,41% va mot s6 cau tir khac

Hau Giang
[10]

D-Verbenon (30,21%), cinnamyl al-| Hué[11]
cohol (16,70%), trans-caryophyllen

(15,89%)

Carvacrol ~ (20,25%), p- thymol | An Do [6]
(20,17%), o-cymen (19,41%) va caren

(15,89%)

An Do
[12]

Carvacrol (28,65%), thymol (21,66%),
a-humulen (9,67%), undecanal (8,29%),
y-terpinen (7,76%), p-cymen (6,46%),
caryophyllen oxid (5,85%), a-terpineol
(3,28%) va p-selinen (2,01%)

Carvacrol (71%), p —cymen (9,7%) Cuba [3]

Crato: germacren (38,60%), (E)-caryo-
phyllen (18,91%), copaen (8,03%) va
trans-nerolidol (6,29%).

Fortaleza: carvacrol
f-caryophyllen (3,09%)

(90,55%) va | Brazil [13]

Carvacrol (50,0%), y-terpinen (13,1%)| Dai Loan
va f-caryophyllen (11,3%). [14]

Céc nghién ctru tinh dau HC trong nudc chu yeu su
dung phuong phap chu’ng cat 16i cudn hoi nude ¢ dién
hoac ho tro vi song voi ti 1€ nguyén lleu/dung moi tur
1,6/1 den 4/1 thoi glan chung cat tir 2-3 gio. Két qua
cho thay sir dung vi song c6 thé 1am ting ham lugng
tinh dau, tuy nhién lam glam va thay doi ti 1¢ thanh
phan cac cau tir. Tinh dau cia la cdy Hung chanh co
ham lugng tha d6i, voi thanh phan hoa hoc cua tinh
dau tir 11-34 cau tir. Trong nhiing thanh phan chinh thi
p- caryophyllen thudc nhom sesquiterpen hién dién & tat
ca cac mau tinh dau cua HC thu hai ¢ Can Tho, H6 Chi
Minh, Héu Giang, Hué va Bk Lk, voi ti 1é tir 5,6 dén

15,89%. Ngoai trir HC thu hai & Hué, cac tinh thanh
con lai chira carvacrol thuge nhom monoterpen oxy hoa
v6i ham luong tuong 601 cao tur 11,88 dén 69%, cao
nhit v6i HC phan b6 & Can Tho. Thanh phan chinh cua
tinh dau HC thu hai & Hué (30% D — verbenon thugc
nhom monoterpen), day 1a thanh phan chinh lan dau
tién duoc tim thiy trong tinh dau HC tai Viét Nam; Hau
Giang (18,81% p- cyrnen) Bak Lak, Can Tho, HO Chi
Minh chira carvacol voi ti 1€ lan luot 52,32%, 63-69%
va 63,29%. Su khac bit nay co the la do sy khac nhau
vé phuong phap chung cat, d§ tudi thu hoach, vi tri dia
ly, khi hau va diéu kién tho nhudng. .. [7-11].

Céc nghién ciru ngoai nudce vé tinh dau cay HC duoc
tién hanh boi phuong phap chung cat hoi nudc, trong
do, dugce cong bd nhidu nhat & An D6 - noi dugc xem
1a xut xur clia cay HC. Cac nghién ctru vé tinh dau cay
HC véi thanh phan tir 26 dén 57 cau tir. Tai cac Vung
phan bo & An Do thi Odisha dugc ching minh la noi
co nguon gen HC tt nhat véi thanh phan hoa hoc trong
tinh dau phong phu nht. Trong do, cac hgp chat thudc
nhém monoterpen 1a thanh phan chinh nhu carvacrol
(20,25-28,65%%), p-thymol (20,17-21,66%),
o/p -cymen (6,46-19,41%) [6], [12]. Tuong tu, nghién
ctru tai Brazil thi tinh ddu HC ¢ Fortaleza cao hon ¢
Crato lan lugt 1 0,25 va 0,15%. Tinh dau thu duogc tir
HC & Crato chtra cac thanh phan chinh thudéc nhém
sequiterpen nhu germacren (38,60%), (E)-caryophyllen
(18,91%), copaen (8,03%) va trans-nerolidol (6,29%).
Trong mau dugc thu thdp ¢ Fortaleza c6 carvacrol
(90,55%) va p-caryophyllen (3,09%) thanh phan tuong
tu nhu mau thu thap dugc tai Dak Lak, Can Tho, Ho
Chi Minh [7-9], [13]. Nghién ctru tinh dau tr HC tai Dai
Loan c¢6 ham hrorng 0,58 £ 0,03% v6i 43 chu tir, thanh
phan chinh gdm cic monoterpen va sesquiterpen nhu
carvacrol(50,0%),y-terpinen(13, 1%)Vaﬁ caryophyllen
(11,3%), thanh phan twong tu véi tinh dau thu duoc tai
Pik Lik, Can Tho [7], [8], [14]. Nghién ctru tinh dau
tr HC phén bb tai Cuba c6 ham luong 0,70%-0,75%,
v6i 21 cAu tir thanh phan chinh gdm cac monoterpen
carvacrol (71%), p—cymen (9,7%) thanh phan tuong tu
v6i tinh dau thu duoc tai H6 Chi Minh [3], [9].

Ngoal yeu t6 vé dia 1y va sy phan bd, ham luong tinh
dau va cac thanh phan héa hoc chinh cua HC cung bi
anh huong bdi cac yeu t6 moi truong va cac mua khac
nhau. Nghlen ctru ciia Mallavarupu va cong sy da cho
thiy vao cdc mua khac nhau cu thé thang 9 co ti 1€
carvacrol, f- caryophyllen va cac thanh phan Xy hoa
cao hon so v6i thang 5. Thanh phan chinh co chira
carvacrol (53,0-67,0%), p-cymen (6,5-12,6%) va
y-terpinen (5,9-155%) [15]. Mot nghién ctru khac vé
su phu thudc theo mua cho thay tinh dau tir 14 HC ¢ Ai
Cép co d-cadinen la thanh phan chinh vao mua xuan
(18,66%) va mua thu (12, 52%) trong khi, mua dong la
p-caryophyllen (12,65%) va mua he 1a thyrnol (8,75%)
[16]. Ham luO’ng tinh dau cua HC phan bd ¢ Ai Cap da
dugc nhom tac gia Ali nghién ciru sy phu thude tan suat
tudi nude va thoi dlem thu hoach sau khi trong. Cu the
ham lugng tinh dau cao nhat khi 16 ngay tudi mot 1an
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va thu hoach ¢ thang thir 2 hodc 8 ngay tudi mot lan va
thu hoach ¢ thang thur 6 véi thanh phan chinh la thymol,
p -cymen, y -terpinen va p —caryophyllen [17].

4. HOAT TiNH SINH HQC
4.1. Hoat tinh khang khuén, khiang nim

Tinh dau HC dugc thir nghiém 1én cac chung vi khuan
gram duong, gram am, ky sinh trung va nam khac nhau
v6i hoat tinh ¢ cac mtrc d9 khac nhau. Nghién ctru cua
Jena, 2023 cho thay tinh dau HC c6 tac dung diét khuan
hiéuquaddivéicavikhuan gram duong (Mycobacterium
smegmatis, —Staphylococcus —aureus, —Enterococcus
faecium) va vi khuan gram am (Escherichia coli,
Vibrio cholerae, Klebsiella pneumonzae) boi phuong
phap khuéch tan giéng thach. Dbi voi M. smegmatis
co gia tri MIC = 0,12 ug/mL va gia tri MBC = 0,12 pg/
mL [6]. Hay nghién ctru cua Nguyén Thi Bich Thuyén,
2023 vé hoat tinh khang vi sinh vat boi phuong phap
khuéch tan dia gidy. Két qua cho thay, tinh dau HC
thé hién hoat tinh khang 6t d6i voi cac chung vi sinh
vat thtr nghiém bao gom Bacillus cereus (10,5 mm);
Listeria innocua (7,75 mm); S. aureus (22,50 mm) va
vi khuan gram am E. coli (13,50 mm); P aeruginosa
(10,25 mm); Salmonella typhimurium (12,50 mm) va
nam Candida albicans (17,77 mm) [10]. Nghién ctru
cua Ngii Truong Nhan, 2022 cho thay tinh dau HC c6
kha ning trc ché E. coli kha tbt, nong do 8,5 mg/mL trc
ché toi 87,35% véi duong kinh Vong khang khuén 1a
47,2 mm [7]. Nhu Vay, trong cac vi khuan gram duong
thi tinh dau HC c¢6 hiéu qua nhét 1én S. aureus va doi
v6i vi khuan gram am la E. coli, cing nhu thé hién hoat
tinh 10 rét 1én nam C. albicans.

Bén canh do6, mot s6 nghién ctru vé sy két hop tinh
dau HC hodc str dung trén vat li€u 1€n cac vi sinh vat
cling duoc tién hanh. Nghién cru cua Hsu, 2019 cho
thay tinh dau HC c6 tac dung chong nam mdc trén gidy
rat hiéu qua. Gid tri MIC d6i voi Aspergillus clavatus,
A. niger, Cladosporium cladosporioides, Chaetomzum
globosum, Mpyrothecium  verrucaria, Penicillium
citrinum va Trichoderma viride 1an luot 1a 100, 200, 75,
75, 100, 150 va 150 pg/cm?2 [14]. Hay nghlen cliu cua
Santos 2016 vé tinh dau HC két hop nudc suc mi¢ng
1én chung vi khuan gy bénh hoi mleng Streptococcus
mutans. Su két hop the hién sy e cheé vi khuén, tuy
nhién hiéu qua e ché thip hon so voi khi chi ding
chlorhexidin (p < 0,05) [13].

4.2. Hoat tinh chéng oxy héa

C6 kha nhiéu nghién ctru vé hoat tinh chéng oxy hoa
ctia tinh ddu HC dugc tién hanh boi phuong phap 1,1
diphenyl-2-picryl-hydrazyl (DPPH). Gia tri IC,  cho
thay muc do chdng oxy hoa cua tinh dau HC tir trung
binh dén rat manh va dugc trinh bay ¢ bang 2.
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Béng 2. Hoat tinh chéng oxy hoa (IC,) cia tinh

dau Hung chanh
. A Phuong
IC,, tinh dau phip TLTK
[7] (Ngl Truong
4,13 pg/mL DPPH Nhan, 2022)
18,64 pg/mL DPPH [6] (Jena, 2023)
9,35 ug/mL H,0, [6] (Jena, 2023)
[10] (Nguyén Thi
118,587 pg/mL | DPPH | g 'y vén. 2023)
[11] (P Thi Bich
19,9 pg/mL DPPH Thiy, 2020)

4.3. Hoat tinh chéng ung thw

Nghi€n ctru ciia Monzote, 2020 da tién hanh thur nghlem
hoat tinh cua tinh dau HC 1én cdc dong té bao co ngudn
gbc tir khdi u cua ngu0’1 nhu té bao ung thu va MCF-7
(IC —’29 1 pg/mL), va MDA-MB-231 (IC, = 41,5 pg/
rnL) té bao ung thu tuyén tién liét 22Rvl (IC =29,6
ug/mL), nhung khong quan sat thdy déi voi dal thuc
bao khong ac tinh ngay véi nong do thu nghlem cao
nhat (64 ug/mL) Hoat dong chdng tdng sinh cua tinh
dau HC c6 thé 1a do carvacrol. Co ché hoat dong cua
carvacrol da nhan duoc sy chu y ddc bi€t. Do ddc tinh
ky nude va hé s6 phan b octanol-nude (log P =3,64),
do do, c6 thé can thi€p vao 16p kep lipid ctia mang té
bao chat gay mat tinh toan ven va ting tinh luu dong/
tinh tham cia mang. Tuy nhién, mirc d6 doc té bao nhat
dinh, hoat dong khong dac hi¢u [3]. Hay nghlen ctu
cua nhom tac gia Dey, 2017 vé hoat tinh cua tinh dau
HC 1én té bao ung thu ph01 A549 va té bao binh thuong
HEK293. Tinh dau ¢ nong do thip duoc phat hién c6
kha nang gy chét té bao mot cach chon loc ¢ céc té bao
ung thu phoi (IC,,= 10,74 pg/mL) thong qua con duong
ndi tai hodc ty the Uc che hoan toan su phat trlen cua té
bao ung thu ph01 tai nong do 20 ug/mL tai ndng do nay
thi ¢6 su trc ché thap hon dbi véi té bao thuong khoang
30%. Chung t0 ¢6 sy khac bi€t trong qua trinh trc che
phat trién té bao ung thu phdi va té bao lanh [18].

4.4. Hoat tinh diét 4u trang, Ky sinh tring

Nghié€n ctru cua nhom tac gia Senthilkumar 2010 cho
thdy tinh dau HC c6 hoat tinh diét au trung sot rét
Anopheles stephensi. Sau khi tiép xuc, gia tri LC50 cua
tinh dau 1a 33,54 ppm (sau 12 gio) va 28,37 ppm (sau
24 glo) gia tri LC90 cua tinh dau 1a 70,27 ppm (sau 12
gio) va 59,38 ppm (sau 24 gio) [12]. Do vy, tinh dau
HC c6 thé la mot trong nhiing nguon diét au trung mu01
tur ty nhién nham kiém soat hodc giam quan thé mudi
truyén bénh sdt rét.

Nghlen ctru cua Monzote, 2020 da xac dinh gia tri
IC,, cta tinh dau HC ddi véi loai ky sinh tring nhu
Plasmodlum falczparum (5,9 pg/mL), Trypanosoma
brucei (34,9 ug/mL) va Leishmania amazonensis (58,2
pg/mL). Béo céo cling da chi ra rang, carvacrol gdy ra
su pha v& tiém nang ty thé ctia mang [3]. Do do, cho



N.T.T. Trang et al. / Vietnam Journal of Community Medicine, Vol. 65, Special Issue 12, 189-193

thay tiém nang ctia tinh dau HC ddi véi ky sinh tring
sot rét P, falciparum.

5. KET LUAN

T nhitng nghién ctu vé tinh dau Hung chanh-
Plectranthus amboinicus cho thdy su khac biét vé ti 1¢
va thanh phan cac cau tir phu thudc vao su phan b dia
ly, khi hiu, mua, tan suat tudi va thoi diém thu hoach.
Goi y su phat trién sinh khdi tang truong, cach cham soc
va thu hoach dé c6 thé ting ham luong tinh dau téi da.
Tir 46, ¢6 thé ung dung phat trién cic san pham tir tinh
dau Hung chanh vo6i cac hoat tinh sinh hoc nhu khang
vi sinh vat, diét 4u tring va ky sinh tring tir thién nhién
hiéu qua va than thién moi truong.
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