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Tém tét - Tinh dau cta |4 hing chanh (con dwoc goi 1a tin day
14) Plectranthus Amboinicus (Lour.) Spreng thu hai & tinh Hau
Giang dugc nghién ctru vé thanh phan héa hoc va hoat tinh sinh
hoc trong bai b4o nay. Két qua nghién ciru cho thy, thanh phin
chinh trong tinh dau I4 hiing chanh c6 18,81% p-cymene, 11,88%
carvacrol va 10,56% dJ-cadinene, 9,41% p-Caryophyllene va mot
s6 cAu tir khéc. Phuong phap DPPH cho biét tinh du nay c6 kha
nang khang gbc tu do vai gia tri 1Cs0 = 118,587 pg.mL Phuong
phap khuéch tan dia gidy cho thdy, tinh dau thé hién hoat tinh
khéng tét déi voi cAc ching vi sinh vat thir nghiém bao gdm
Bacillus cereus ATCC® 10876™; Listeria innocua ATCC®
33090™; Escherichia coli ATCC® 25922™: Pseudomonas
aeruginosa ATCC® 27853™; Staphylococcus aureus ATCC®
25923™: Salmonella typhimurium ATCC® 13311™ va nidm
Candida Albicans HS1.

Tir khoa — Cay hiing chanh; chung cét tinh dau; hoat tinh sinh
hoc; Plectranthus Amboinicus (Lour.); tinh dau hing chanh.

1. Pit van dé
r' _—————

Hinh 1. Hang chanh

Hang chanh con dugc goi 1a tan day 14 hay rau thom
16ng, c6 tén khoa hoc Ia Plectranthus Amboinicus (Lour.)
Spreng, thudc ho hoa méi, c6 ngudn gde tir cac khu vuc
nhiét d6i nhu Chau A, Chau Phi va Uc [1-2]. Hang chanh
¢6 mui thom dac trung, vi cay va la loai cy rau vi phé bién
cta nguoi Viét Nam thuong duge st dung trong cdc mén
sup chua. Trong dén gian, nguoi ta dung tri ho, viém hong,

Abstract - Essential oil of Plectranthus Amboinicus (Lour.) Spreng
leaves harvested in Hau Giang province was studied for chemical
composition and biological activities in this study. The results of
the study showed that the main components in the essential oil of
the leaves were 18.81% p-cymene, 11.88% carvacrol, 9.41%
B-Caryophyllene and 10.56% J-cadinene and other components.
The DPPH method presents that this essential oil is resistant to free
radicals with ICso value = 118.5876 pg.mL™. The paper plate
diffusion method indicated that the essential oil exhibited good
antimicrobial activity against the tested strains of microorganisms
including Bacillus cereus ATCC® 10876™; Listeria innocua
ATCC® 33090™; Escherichia coli ATCC® 25922™;
Pseudomonas aeruginosa ATCC® 27853™; Staphylococcus
aureus ATCC® 25923™; Salmonella typhimurium ATCC®
13311™ and fungi Candida Albicans HS1.
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Amboinicus (Lour.) Spreng; Plectranthus Amboinicus (Lour.)
Spreng essential oil; steam distillation

tiéu chay va cam sot [1-4]. Su ¢6 mit ciia cac hop chit thom
bao gdm carvacrol, thymol, p-caryophyllene, a-humulene,
y-terpinene, p-cymene, a-terpineol, va B-selinene... gop
phan thé hién dugc tinh cua cdy nhu khang oxy héa, khang
khuén va khang viém [2]. Tuy nhién, hoat tinh cta cay lién
quan dén thanh phan héa hoc ma né phu thudc vao nhiéu
yéu t6 nhu vi tri dia ly, diéu kién thd nhudng va thoi diém
thu hai... [5-8]. Trong nghién ctru nay, hing chanh ¢ xa
Phung Hlep, huyén Phung Hiép tinh Hau Giang (Hlnh 1)
dugc trong & diéu kién ¢ ning, tudi nudc vira di hing
ngay, dugc thu hoach lc sdng sém vao thang 1 nam 2022
dé thuc hién nghién ciru.

2. Phuong phap nghién ciu
2.1. Gidgi phdu bé phin cay

Toan bd cdy hung chanh tuoi (Hinh 1) thu hai ¢ huyén
Phung Hiép tinh Hau Giang dem vé rira sach, dé réo, 1§y
than, 14 va ré cay dem giai phiu dé xac dinh b phan chira
nhiéu tinh dau theo phuong phép nhugm son phén — luc iod
[9] va tién hanh quan sat bang kinh hién vi quang hoc
OLYMPUS CH20: Than, 14 va ré dugc cit thanh lat mong,
ngam khoang 20 phdt trong nudc Javel nguyén chét. Sau
thoi gian 20 phit, mau dwoc rira bing nudce cat cho dén hét
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mui Javel. Mau tiép tuc dugc ngam trong dung dich acid
acetic 0,5% khoang 20 phut dé giir cho vach té bao viing,
rira lai bang nudc cat dé loai hét acid acetic va ngdm mau
trong son phén - luc iod véi thoi gian 10 phat, sau do ria
mau bang nude cat. Khi mau da nhuém mau thi chon mau
rd dep quan sat dui kinh hién vi.

2.2. Chung cit tinh dau

L4 hiang chanh dugc chung cat bang phuong phép 16i
cubn hoi nude trén by chung cat Clevenger vai ti 1¢ ran-
long la 1:2 (g/mL) trong khoang thoi gian 180 phat [10].
Tinh dau sau chung cat dugc lam khqn bang Na,SO4 va
duoc khao sat chi so héa ly, thanh phan hoa hoc va hoat
tinh sinh hoc.

2.3. X&c dinh chi sé hoa ly

Cam quan theo TCVN 8460: 2010 [11].

Ti trong theo TCVN 8444: 2010 [12].

Chi sb khic xa theo TCVN 8445: 2010 [13].

2.4. Thanh phan héa hoc

~ Thanh phan héa hoc dugc xac dinh bang phwong phap
sac ky khi ghép khoi pho [10]. Cot: TG-SQC;
15m x 0,25mm x 0,25um, khi mang Heli, toc d6 dong
0,8 mL/ phit, che d6 ion hoa El, vung khoi pho
35-400 amu, nhiét d6 240°C, thé tich tiém 1uL. mode:
split, split ratio: 12.
2.5. Hoat tinh sinh hoc
2.5.1. Hoat tinh khang oxy héa

Hoat tinh khang oxy héa duoc thyc hién bang phuong
phap DPPH (1,1-diphenyl-2-picrylhydrazyl). Po d6 hap
thu ciia mau thir ¢ bude s6ng 515 nm dé xé&c dinh dugce %
uc ché (1)

— (Ao —4;
1% = (A—O).mo )
Trong do: 1%: Nong d6 trc ché; Ai: Do hip thu ciia mau;
Ao: Do hép thu caa DPPH khi khong c6 mau.
- Hoa tan tinh dau va ethanol theo ty 1& 1/100 (v/v).

- DPPH hoa tan trong dung méi ethanol & ndng do
78 uM/mL

Cho 180 pL dung dich DPPH nong do 78 UM phan img
v6i 20 pL tinh dau dé pha lodng. Dung dich dugc tron deu,
thyc hién phdn tmg ¢ dicu kién nhiét d6 phong trong bong
toi thoi gian 30 phit, dem mau do d6 hap thu & budc song
515 nm. Tinh % tc ché I theo phuong trinh (1) [14].
2.5.2. Hoat tinh khang vi sinh vdr

Céc gibng vi khuin thr nghiém bao gébm Bacillus

cereus ATCC® 10876™; Listeria innocua ATCC®
33090™:  Escherichia coli ATCC® 25922
Pseudomonas aeruginosa ATCC® 27853™,

Staphylococcus aureus ATCC® 25923™; Salmonella
typhimurium ATCC® 13311™ va nam Candida Albicans
HS1. Trong nghién ctru ndy, phuong phap dia gidy duoc
chon dé thir nghiém hoat tinh khang sinh cua tinh du hiing
chanh. Mdi truong nudi cay la moi truong long Luria-
Bertani (LB), méi truong ddc LB ¢ cho thém agar. Dich
khuin & nong d6 khoang 4-5x108 CFU/mL dugc réi
200 pL Ién bé mit dia petri c6 chira moi truong dic, dé
kho. Sau d6 trai 10 pL tinh dau Ién dia gidy v khuan. Dung

kep VO tring dit dia gidy da tim tinh dau 1&n mat thach, &
giita 1a dung dich ddi chimg, xung quanh la cic nong do
pha lodng, dem u ¢ 37°C tir 18-20 gio.

Quan sat va do duong kinh cua vong vo khuan: Pudng
kinh vong vo khuin > 6 mm c6 hoat tinh khang vi sinh
vat; duong kinh vong vé khuan = 6 mm khéng c6 hoat
tinh [9].

3. Két qua va thio luin

3.1. Khdo sat by phgn chira nhiéu tinh dau trong cay
Két qué gii phiu phan ré (Hinh 2) cho thay s6 lugng

té bao long tiét trén re hing chanh la rat it. Nhitng soi

16ng tlet nho, ngin va manh va it. Do vay, viéc quan sat

tdi tiét tinh dau duoc tiép tuc thuc hién & phan than va la
(Hinh 3va4)

(b) (c)

Hinh 2. Két qua gidi phdu ré cay hlng chanh ¢
cac d¢ phong dai 4X (a), 10X (b) va 40X (c)

(b) (c)

Hinh 3. Két qua gidi phdau than cay hang chanh ¢
cac d¢ phong dai 4X (a), 10X (b) va 40X (c)

Tui tinh dau ¢ phan than hang chanh duoc béo céo &
Hinh 3, than hang chanh c6 s6 lugng té bao 16ng tiét nhicu
hon phan ré. Tuy nhién, lugng 16ng tiét chura nhiéu nhu &
phan 14 (Hinh 4)

(a)

(c)
Hinh 4. Két qua gidi phdu |4 cay hang chanh ¢
Cac d¢ phong dai 4X (a), 10X (b) va 40X

Do phong dai 40X ¢ Hinh 4 (c) cho théy, tdi tinh dau
trong 14 hiing chanh c6 hinh que, dau hinh bong dén tron.

_Hinh 4 (b) ciing cho biét & ciing do phong dai 10X thi
phan 1a hing chanh the hién tdi tinh dau nhi€u nhat so véi
& bd phan than vare. \(i vay, bo phén l& dugc chon dé thuc
hién cac thi nghiém tiép theo.
3.2. X&c dinh chi sé héa ly

Bing phuong phéap chung cét 16i cudn hoi nuéc, tinh
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dau 14 hiing chanh thu dwoc ¢6 mau vang, mot sé chi sd
dugc the hién 6 Bang 1:
Bing 1. Két qua xac dinh chi sé hoa ly

Chi <& Nghiéncdu TLTK TLTK TLTK
nay [15]  [16] [17]
mau vang, mui mau mau

Cam quan thom dgc - vang, vang, mui
q trung, CQ vi mui tl?c;*rn

cay va nong thom
( dels “gl’(‘fn , 0,9041 093 0,904 0,93
25
Cl:::z’nlﬁguc 1,49 15 151 1,51
¢ D

Nhan xét: Tjnh dau hing chanh ¢ ti trong nho hon Z].,
pht hop véi ket qua thuc nghiém (tinh dau nhe va noi
trén mat nudc), ti trong \{a chi s6 khic xa twong duong véi
hang chanh trong ¢ Can Tho [15], Indonesia [16] va
Thai Lan [17].

3.3. X&c dinh thanh phdn hoéa hoc

Thanh phan héa hoc tinh dau hiing chanh duoc thé hién

o Hinh 5 va Bang 2

8,500,000

p-Cymene

alpha-Terpinen

gamma-Terpinen

| T-alpha-Phellandrene

1-3-Carene
1= Linalool

80 9.0 100 11.0 120

Bing 2. Thanh phan héa hoc ciia tinh dau hiing chanh

STT Tén céu tir Phin trim (%)
1 a-Phellandrene 0,24
2 3-Carene 0,34
3 a-Terpinene 7,90
4 p-Cymene 18,81
5 cis-f-Ocimene 0,87
6 y-Terpinene 6,17
7 Linalool 0,70
8 L-terpinen-4-ol 0,40
9 3,4-Dimethyl-2-cyclopenten-1-one 1,80
10 Carvacrol 11,88
11 Copaene 5,86
12 y-Gurjunene 0,98
13 p-Caryophyllene 9,41
14 a-Caryophyllene 6,96
15 y-Muurolene 1,13
16 Germacrene D 3,17
17 a-Muurolene 2,55
18 J0-Cadinene 10,56
19 tau-Muurolol 3,36
20 a-Cadinol 4,79
21 S-Neoclovene 0,78
22 L-calamenene 1,64

terpi

13.0

[

Carvaci
beta-Caryophyllene
delta-Cadinene

alpha-Caryophyllene

Capacne

Germacrene D

alpha-Musfelens
Munrolp]
o Feha-Cadinl

3.4 Dimethyl-2-cyclopenten-1-one
gamma-Curjunene
| = pgamma-Murolene
L-calamenene

—beta-Neoclovene

=~
1=

140 150 16.0 18.0

Hinh 5. Phé @6 GC-MS tinh dau hing chanh

Két qua phén tich GC — MS cho théy, thanh phan hoa
hoc chinh trong tinh dau hidng chanh 1a p-cymene
(18,81%), carvacrol (11,88%) va &-cadinene (10,56%).
Trong do6, p-cymene 1a mgt monoterpene c6 trong thuc vat
thom ho hoa mdi, chit ndy duoc chimg minh c6 hoat tinh
sinh hoc bao gdom chéng oxy hda, chéng viém, chong
nhiém tring, 1am giam lo au, chéng ung thu va khéang
khuén [18]. Mot monoterpeneoid khac 1a carvacrol duoc
bao c4o la c6 hoat tinh khang oxi héa manh va thé hién kha
nang khang vi sinh vat rat tot trén Bacillus cereus, Listeria
innocua, Salmondella typhimurium va nim Candida
albicans [19]. 8-cadinene dugc chitng minh ¢d hoat tinh
diét bo [20] va khang Streptococcus pneumoniae [21].

Bang 3 s0 sénh thanh phan héa hoc chinh cia tinh dau
hing chanh & cac ving trong va ngoai nudc cho biét,
cavacrol chiém phan 16n trong tinh dau hing chanh véi
ham lugng trong khoang tir 11,88 — 88,17%. Tuy nhién,
cavacrol khong c6 mat trong tinh déu hung chanh ¢ Thira
Thién Hué. Diéu nay cho thiy, thanh phan héa hoc trong

cdy thay ddi theo dia Iy va thoi diém thu hai.
Bdng 3. So sanh thanh phén héa hoc chinh ciia
tinh dau hing chanh ¢ cac vung mién

- Hau Giang Thira Thién Pic Lic CinTho  Brazil
(NC nay) Hué [3] [4] [15] [22]
g1 P-cymene D — Verbenone  Cavacrol Cavarol Cavacrol
(18,81%)  (30,21%) (52,32%) (68,52%)  (88,17%)
02 Carvacrol Car;(;?)?l;ﬁene y-Terpinene Cymene : >o:x:i d)elene
0, 0, 0,
(11,88%) (15.89%) (18,92%) (9,08%) (5.85%)
. . trans- .
o-cadinene Alloocimene Caryophyllene 1,8 cineol
03 Caryophyllene
(10,56%)  (11,03%) (5,6%) ?'3,363}0) (2,01%)

3.4. Hoat tinh sinh hoc
3.4.1. Hoat tinh khang oxy hda

Hoat tinh chéng oxy héa duoc thyuc hién béng phuong
phap DPPH, vitamin C (acid asborbic) dugc sir dung lam
chat doi ching duong. Phan tram e ché goc tu do duogc
trinh bay ¢ Bang 4 va Bang 5
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Bing 4. Phan trim irc ché goc tw o theo nong dé ciia acid ascorbic

Bing7. Puong kinh trung binh ciia vong vo ndm

Néng d acid ascorbic, Phin trim irc ché gbe

pg.mL?t tu do, %
0,000 0,000
1,250 31,549 + 2,163
2,500 38,010 + 2,157
5,000 43,226 + 1,867
10,000 57,696 + 0,705
20,000 84,480 + 0,604

Kha ning e ché gdc tu do cua acid ascorbic ty 18 thuan
voi nf)ng d6 cua no. Gia tri 1Cso tim dugc la 7,390 pg.mL? la
kha thap, chu‘ng t6 hoat tinh khang oxi hoa cua vitamin C la
cao. Két qua nay cling twong tw v4i nghién ctru ctia Brighente
(8,4 ug.mL?) va Joel Jame (10,65 pg.mL?) [23-24].

Ciing twong tu nhu acid ascorbic, kha nang e ché gbe
ty do cua tinh dau hdng chanh ty 1& thuan véi nong d6
(Bang 5). Gié tri 1Cso ctia tinh dau hiing chanh Hau Giang
duogc tim thay 14 118,58 pg.mL 14 thip hon tinh dau hing
chanh & Ethopia (127,5 pg.mL™) [25] va cao hon tinh dau
hiing chanh Thira Thién Hué (9,19 pg.mL™) [3], c6 nghia
1a hoat tinh khang oxy hoa cua tinh dau hing chanh & Hau
Giang trong nghién ctru nay thap hon vitamin C va tinh dau
hing chanh & Thira Thién Hué nhung khang oxy hoa tot
hon so0 véi hing chanh tréng ¢ Ethopia.

Bing 5. Phan tram iic qhé goc tw do theo nong dé cia
tinh dau hdng chanh

Nong d6 tinh diu, pg.mL?  Phén trim irc ché gbc tw do, %

0 0,000
100 47,261 + 2,520
150 54,976 £7,673
200 63,000 + 1,842
250 67,233 +1,941
300 78,667 + 1,441

3.4.2. Hoat tinh khang sinh

Két qua thir nghiém hoat tinh khéang vi sinh vat dugc
béo cdo ¢ Bang 6, Bang 7 va Hinh 6.
Bing 6. Két qua duong kinh vong v khudn

Puong kinh trung binh vong vé khuén, mm

. Déi chirng . . Péi chimg Am
Chingkhuin  dwong ~ L0M Tinh TN oS 106w
tetracyline 10‘3 “L 1 lof}”“l__l 10(§aul_ ;1 Polysorbate
300 pg.mL* H 800,1%
Escherichiacoil 18,00+ 1350+ 950+ 7,50+
ATCC®25022™ 0,61 162 035 000 ©00£000
Bacillus cereus 13,00 + 1050+ 9,25+ 8,50 +
ATCC®10876™ 0,35 0,00 0,35 0,35 6,00£0,00
Pseudomonas
+ + + +
aeruginosa 1%'2651_ 1%’%%_ 9(')2751_ 7(’)231‘ 6,00 = 0,00
ATCC® 27853™ ' ' ' '
Staphylococcus
s F0% B0 U0 OB 0o
ATCC®25923™ ' ' ' '
Listeria innocua 9,25 . 7,00 6,00+
ATCC®33000™ 071 7°E03% o35 Tgop 600000
Salmonella
typhimurium 1990 % 12505 10255 825 6004 0,00
ATCC®13311™ ! ! ! !

“Trong d6: D: Pudng kinh vong v6 khuan tinh bang mm
(néu D=6: khéng khang khuan; D>6: khang khudn).

Puong kinh trung binh vong v6 nim, mm
Péichimg  Tinh  Tinh
dwong dau dau
nystatin -~ 100y 1 5107 pLt
500 IU.mL™*!
Candida
albicans 13,00 + 0,00
HS1

Tinh ddu D6i chimg am
2.5.10"p L-1DMSO 1% va
Polysorbate 80

0,1%

Chiing
nam

17,77 =
0,05

16,00 +
0,00

12,70 =

0.05 6,00 + 0,00

‘Trong do: D: Duong kinh vong v6 nim tinh bang mm
(néu D=6: khong khang nam; D>6: khang nam)

(a) Ecoli

(b) Bacillus

(d) Staphylococcus

(0) Salmodellc

Hinh 6. Puong kinh vo khudn ciia tinh dau hiing chanh & cac néng
dé pha lodng dai voi (a) Escherichia coli, (b) Bacillus cereus;

(c) Pseudomonas aeruginosa, (d) Staphylococcus aureus, (e) Listeria
innocua, (f) Salmonella typhimurium va (g) ndém Candida Albicans;
doi chimg (-) 1a DMSO 1% va Polysorbate 80 0,1%;
doi chitng (+) 1a tetracyline 300 ug.mL hodc nystatin 500 1U.mL*

Tinh dau hing chanh nguyén chét thé hién hoat tinh khang
vi sinh vat véi tat ca cac chung vi khuan va nam thir nghiém,
dac biét khang tt di voi Staphylococcus aureus ATCC®
25923TM, Escherichia coli ATCC® 25922TM, Salmonella
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typhimurium ATCC®13311TM va nim Candida albicans.
Khi ndng d6 tinh dau pha loang 100 lan vén thé hién trc ché
tat ca cac ching vi sinh vat thir nghiém. Tinh dau hing chanh
& Thira Thién, Déc Lic, Can Tho, Ethopia va Saudi Arabia
ciing duoc béo cio ¢ két qua khang tot trén céc vi sinh vat
thtr nghiém [3-4], [15], [25-26].

4. Két luan

Tinh dau hing chanh Hau Giang tap trung nhiéu & b
phan 14, thanh phan chinh cia tinh dau la p-cymene,
carvacrol, J-cadinene va s-Caryophyllene. Két qua so sanh
thanh phan héa hoc chinh cua tinh dau hdng chanh ¢ céc
viing trong va ngoai nudc cho biét, cavacrol chiém phan
16n trong tinh dau hang chanh, tuy nhién cavacrol khong
¢6 mit trong tinh dau hiing chanh & Thira Thién Hué. Diéu
nay cho thay, thanh phan hda hoc trong cay thay ddi theo
dia ly va thoi diém thu hai. Két qua thir hoat tinh khang oxy
hoa cho biét tinh dau hing chanh & Hau Giang trong nghién
ctru nay thap hon vitamin C va tinh dau hung chanh & Thira
Thién Hué nhung khéng oxy héa tt hon so v&i hing chanh
trong ¢ Ethopia. Két qua thir hoat tinh khang vi sinh vat
cho thdy, tinh dau thé hién hoat tinh khang dbi véi tat ca
chung vi sinh vat thir nghiém: vi khuan Bacillus cereus
ATCC® 10876™; Listeria innocua ATCC® 33090™;
Escherichia coli ATCC® 25922™:  Pseudomonas
aeruginosa ATCC® 27853™: Staphylococcus aureus
ATCC® 25923™: Salmonella typhimurium ATCC®
13311™ va niam Candida Albicans HS1. Céc két qua nay
cho thdy, trién vong khai théc img dung hing chanh vao
dugc pham va thyc phdm manh mé hon.
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