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Pinh lwong eugenol trong tinh dau hwong nhu tia
bang phuwong phap sacky long hiéu nang cao

Phan Nguyén Thu Xuan’, Bui Thé Vinh va V6 S§ Nhat
Trwong Bai hoc Quéc Té Héng Bang

TOMTAT

gt vén dé: Tinh dGu huong nhu tia va thanh phdn eugenol tir tinh ddu hwong nhu (Ocimum tenuiflorum L.
hay Ocimum sanctum L.) cé nhiéu trng dung trong dwo'c, my phdm. Eugenol ¢é tdc dung khdng viém, khdng
khuén va nhiéu duoc tinh khdc, duoc st dung lam hoat chét chinh trong nhiéu sén phdm duoc. Muc tiéu
nghién ctru: Nghién ctru nhdm phdt trién mét phuwong phdp don gién, dé tin cdy cao dé dinh lwong eugenol
trong tinh déu hwong nhu tia bang phuong phdp sdc ky 16ng hiéu néng cao (HPLC). Tién hanh thém dinh
quy trinh dinh lwgng: tinh tuong thich hé théng, tinh ddc hiéu, tinh tuyén tinh, dé dung va dé chinh xdc. Péi
twong va phuong phdp nghién ciru: Tinh ddu hwong nhu tia thu dwoc béng phwong phdp chung cét 16i
cudbn hoi nudc tir cdy duoc thu hdi tai Virdn béo tén Trung tém Sém va Duoc liéu Thanh phé H6 Chi Minh
sau ddé tién hanh dinh luvgng eugenol trong tinh déu vdi diéu kién sdc ky: HPLC Shimadzu Prominence-i LC-
2030, Cét sdc ky: Shimadzu C18 (250 x 4.6 mm, 5 um). Dung méi pha déng: methanol : nuéc (80:20, tt/tt),
kiéu rira gidi: ddng dong, téc dd dong: 1.0 mL/phut, thé tich tiém mdu: 20 ul, bu'dc séng phdt hién: 281 nm.
Két qua: Tinh tuyén tinh cia phuong phdp dat trong khodng néng dé 2.25 - 50ug/mL. Gidi han phdt hién
(LOD) 16 0.112 ug/ml, gi¢i han dinh lwong (LOQ) la 0.370 ug/mL. B4 ding cua phwong phdp duoc xdc dinh
bdng % ty 1é phuc hoi trong khodng: 98.3 - 101.8%. D6 chinh xdc cé RSD% = 0.56%. Ham lwgng eugenol
trong tinh déu la 84.7%. Két ludn: Cdc két qua khdo sdt déu dat yéu céu vé cdc chi tiéu tinh twong thich hé
théng, tinh ddc hiéu, tinh tuyén tinh, dé dung, d6 chinh xdc. Phurong phdp ndy cd thé dp dung dé xdc dinh
ham lugng eugenol trong tinh dGu hurong nhu tia.

Tirkhéa: eugenol, hurong nhu tia, HPLC-UV, thdm dinh quy trinh dinh lvong

1. DAT VAN BE

Eugenol ctia hwong nhu tia (Ocimum tenuiflorum
L. hay Ocimum sanctum L.) d3 dwgc sir dung rong
rai va thudng xuyén dé chita cic bénh nhu sét rét,
viém phé& quan, hen phé quan, kiét ly, tiéu chay,
viém khép, bénh ngoaida, bénh dau mat, s6t man
tinh, v.v. Ngoai ra n6 ciing da duoc chirng minh la
cé tac dung chéng ung thu, nglra thai, khdng nam,
tri ddithao dwdng, khang khuan, bao vé tim mach,
bao vé gan, gidm dau, chéng ndn, chéng co that
[1]. Eugenol la mét chat &c ché monoamine
oxiadase (MAOQ) va chat chéng oxy héa phé bién,
déngthoind cling dwocbiét dénlacé dactinh bao
vé than kinh [2]. Eugenol c6 kha néng loai bé céac
gbcty do, (rc ché tao ra cac oxygen va nitrogen, tir
détdng khd ndng chéng oxy hda cla té bao va bao
vé chirc nang ciia DNA va protein cla vi sinh vat.
Ngoai ra né co thé loai bd céc t& bao bj hu hai va
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ngdn nglrakhandng phattriénungthu [3].

Mot nghién ciru gan day da duoc tién hanh chiét
tinh dau trén cay huong nhu tia & Binh Binh bang
phuwong phap chung cat 16i cudn hoi nudc thu
duwoc lwgng tinh dau trong 14 twoi 0.61%. Thanh
phan héa hoc cla tinh dau duwgc xac dinh bang
phuwong phap GC-MS. Nhitng chat chiém ham
lwgng cao trong tinh dau la eugenol (71.21%), B-
caryophyllen (12.96%) va cis-B-elemen (9.67%)
[4]. Ngoai ra, c6 thé tham khao céc nghién ciru
khdc vé phéan tich dinh lwvgng eugenol trong tinh
dau dinh huong bang phuwong phap HPLC dau do
DAD cho th3y d6 chinh xac trong ngay t6t (%RSD
0.08-0.27%) va d6 chinh xac gitra cac ngay (%RSD
0.32-1.19%). Phwong phap nay dwoc ap dung dé
phan tich eugenol tir cdy dinh hwong duoc trong
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& nhiéu quéc gia khdc nhau (Indonesia,
Singapore va Trung Qudc) [5]. Mét nghién ctu
khac dung phuong phap sac ky khivéi dau doion
héa ngon Ira dé xac dinh eugenol trong dich
chiét ethanol tinh dau dinh hwong, gidi han phat
hién 13 64.31 ng/mL va ty |é thu hoi 12 98.1% [6].
Hodc cé thé sir dung phuong phap sic ky 1op
mong hiéu nang cao (HPTLC) dé€ phéan tich dinh
lwvong eugenol trong dinh hwong Sy tach sac ky
duoc thue hién trén cac tdim nhéom TLC ph sdn
gel silica 60F254, sir dung methanol : nudc cét
(6:4, v/v) lam pha ddng. Phan tich dinh luvong
duoc thyc hién bidng phwong phap do mat do &
buwdcséng280nm[7].

D& cb ngudn hoat chat eugenol chat luvong, gid
thanh hop ly thi ngoai viéc chiét eugenol tir dinh
huwong c6 thé tim mdt ngudn nguyén liéu ré va
duoc trong phé bién hon & trong nudc, doi
tuong nghién ctiru chinh la cady huvong nhu tia véi
quy trinh chiét xuat tinh dau don gian thu duoc
tinhdaucéhamluwgngeugenolcao. Vivay nghién
cu nay nham phat trién mot phwong phap don
gian, do tin cay cao dé dinh lvong eugenol trong
tinh dau hwong nhu tia bang phwong phap sac ky
ldng hiéu ndng cao (HPLC), nham phét trién
manh hon viéc sdn xuat eugenol chat lwvgng va
gidthanhhoply.

2.90I TUQNG VA PHUO'NG PHAP NGHIEN CU'U
2.1.Déitwong nghién ciru

Tinh dau huong nhu tia, cdy dwoc thu hai tai Vuon
bdo tén cdy thudc cla Trung tdm S&m va Duoc liéu
Tp.HCM duwoc dinh danh bdi KS. Cao Ngoc Giang
thudc phong Tai Nguyén va Phat trién Duoc Liéu -
Trung Tam Sam va Duaoc liéu Tp.HCM. Cay duorc thu
hai vé duoc xac dinh dd am duoc lidu tuoi 1a 87.5% va
d6 am duoc liéu kho 1a 12.6%, dat yéu cau nguyén

Bang 1. D3y chuan lam viéc

liéu theo chuyén luan trong Duoc dién Viét Nam V [8].
2.2.Héachat, thiét bj

Chét chudn: Chat chuin eugenol (>98%, HPLC),
Sultan Chemists, USA, Cat. #10502.

Héa chét: Methanol loai dung cho HPLC, nudc cat 2 [an.

Thiét bi: HPLC Shimadzu Prominence-i LC-2030,
dau do UV, Cot sac ky Shimadzu C18 (250 x 4,6 mm,
5 um), can phan tich cé do chinh xac 0,1mg, cac
dung cu thay tinh s&r dung trong phong thi nghiém,
micropipette: 100- 1000 pLva 20-100 L.

2.3. Phwong phap nghién ctru

2.3.1. Chuén bi méu ther

Sau khi thu hai, tién hanh rira sach v&i voi nuwdc
chay nhe, tach |4 va than non, thai nhé khoang 1
cm. Lay 200 g huong nhu tia d3 qua x{ li, r6i cho
vao binh cau day tron dung tich 2000 mL. Thém
1000 mL dung dich NaCl 3% dén khodng 2/3 binh
cau. Lap 6ng sinh han va nhanh hirng cé thiét bi hoi
Iwu hoi nwdc. Sy chiét xuat nay dwoc thuc hién véi
bé chung cat tinh dau Clevenger 2000 mL.

Can 100 mg tinh dau cho vao binh dinh mirc 20 mL.
Thém methanol dén vach. HUt 100 pL cho vao binh
dinh mic 20 mL, dinh mdc bang methanol. Loc
guamangloc0.45 pum cho vaovial.

-MAautrang: Methanol loc qua mangloc 0.45 um.

2.3.2. Chudn bj dung dich chudn

Chuan cap 1: Can 30 mg pha vao binh dinh mc 10
mL, dinh m&c dén vach bang methanol thu duoc
chuan 3000 pg/mL.

Chuan cap 2: Hut 3 mL dung dich chudn cap 1 cho
vao binh dinh m&c 10 mL, dinh m&c bang
methanol thu duwocchuan 900 pug/mL.

T& chudn 900 pg/mL pha ddy chuan lam viéc véi
ndng détlr 2.25-50 ug/mL, phachuan nhuBang 1.

STT Thé tich hat (pL) Binh dinh murc (mL) Néng dd (ug/mL)
1 50 20 2.25
2 50 10 4.5
3 100 10 9
4 200 10 18
5 555 20 25
6 400 10 36
7 555 10 50
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2.3.3. biéu kién sdc ky Iong hiéu ndng cao (HPLC-UV)
+Shimadzu C18 (250 mmx 4.6 mm, 5 um)

+Thanh phan pha déng: methanol : nuwdc (80:20, tt/tt)
+Kiéu rira gidi: dang dong, tdc dd dong: 1.0 mL/phdit.
+Budcsoéng: 281 nm

+Nhiét d6 budng cét: 30°C

+Thétich tiém: 20 pL.

2.3.4. Thém dinh quy trinh dinh lwo'ng theo hu'é'ng
dan ctiia ASEAN [9]

tinh twong thich hé théng, tinh dic hiéu, khodng
tuyén tinh, d6 dung, do ldp lai, gidi han dinh lwgng
va gidi han phat hién. Phuong phdp xtr ly sé liéu: St

Bang 2. Tinh twong thich hé thdng sac ky

dung phan mém Microsoft Excel. S dung quy
trinh d3 tham dinh: Dinh tinh dwa vao sdc ky d6 va
thoi gian lvu cba dung dich thir, dung dich chuan
eugenol phai twong &ng vdi nhau. Dinh lvgng dua
trén dién tich pic thu dwoc tlr dung dich thir va
dung dich chuan, tinh ham luvgng eugenol trong
tinh ddu huwong nhu tia.

3.KET QUA NGHIEN C(’U VA BAN LUAN

3.1. Tinh twong thich cGia hé théng sac ky: Tién
hanh tiém 13p lai 6 Ian dung dich chuin eugenol
c6 ndng d6 25 pug/mL vao hé thong HPLC-UV. Két
qua nhu Bang 2:

Lan bom Thei gian lwu (phat) Dién tich pic
1 4.67 461919
2 4.68 431731
3 4.69 431238
4 4.68 431334
5 4.67 431172
6 4.68 433314
TB 4.68 431559
RSD (%) 0.10 0.22
As 1.089
SO dia ly thuyét 4080

Nhu vay, hé thdng sac ky cé do I3p lai v&i RSD (%)
cla thoi gian luru 1a 0.1% <1% va dién tich pic la
0.22% < 2%, hé sé bat déi x(rng 1.089 dat yéu cau
dinh lwvgng eugenol.

3.2.Tinh dachiéu
Tién hanh: tiém cdc mAau trang, mau chuan va mau

thirvao hé théng sac ky theo diéu kién d3 néu trén.
K&t qua phan tich cho thay, trén sic ky d6 mau
trang khong xuat hién pic cé thoi gian lvu tuong
rng vai thoi gian lwu cha eugenol. Dung dich thir
cho pic chinh ¢6 thoi gian lvu twong Ung véi thoi
gian lwu cla pic eugenol thu duogc tir sic ky d6 cla
dungdich chuén.

Hinh 1. Sac ky d6 mau trang
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Hinh 2. S3c ky d6 chuan eugenol 25 pg/mL

Hinh 3. S3c ky d6 mau thir

3.3.Tinhtuyéntinh
Pha mot ddy cac dung dich chudn trong methanol cé ndng do tir 2.25 p 50 pg/mL. Tién hanh chay sac ky cac
dungdich chudn theo diéu kién d3 néu. K&t qua thé hién & Bang3vaHinh 4.

Hinh 4. D6 thi khdo sat sy twong quan tuyén tinh gitta néng dé va dién tich pic eugenol
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Bang 3. Khoang tuyén tinh cta eugenol

STT C (ug/mL) Dién tich pic
1 2.25 56557
2 4.5 90996
3 9 167111
4 18 330751
5 25 435052
6 36 616041
7 50 852088

+Phuongtrinh héi quy:

y =16681.437 x + 18061.981
+Hé s6 twong quan: R*=0.9999
Két qua cho thay cé su phu thudc tuyén tinh gitra
noéng do eugenol véi dién tich pic trong khoang
khdo sat tir 2.25 p 50 pg/mL, cé hé sé twong quan
R* = 0.9999. Khoang xac dinh 80 u120% cla ndng

dd dinh lvong, twong rng véi ndng dé trong dung
dich thir tir 20.0 . 30.0 pg/mL eugenol: nam trong
khodngtuyéntinh.

3.4. Gi¢i han phat hién (LOD) va gi¢i han dinh
lvgng (LOQ)

Xac dinh gidi han phat hién: néng dé téi thiéu chat
phan tich cé thé phat hién dwoc, dua vao ty 1é dap
&ng so véi nhiéu (S/N) nam trong khodng 3:1 hoic
2:1 thuong duwoc chap nhan dé thiét 1ap gidi han
phat hién.

Xac dinh gidi han dinh lwong: ndng d6 t&i thiéu
chat phan tich cé thé dinh lvgng duoc, dwa vao ty
|& dap ng so v&i nhidu (S/N) thuong 1a 1a 10:1
hodc 3.3 X LOD thudng dwoc chip nhan dé thiét
l[ap gidihandinh luong.

Tién hanh pha lodng chun 2.25 pg/mL nhiéu lan
va tiém vao hé théng HPLC, cho dén khi thu dugc
sac ky d6 c6 théng s6 S/N dat yéu cau thi dirng lai,
taindng do doé chinh 13 LOD clia phwong phap.

Hinh 5. Sac ky d6 khao sat gidi han phat hién: chuin eugenol 0.112 ug/mL

Qua hinh 5, ta thdy dwoc tin hiéu cla chuin eugenol
0.112 pg/mL cé ty l1é dap &ng so vdi nhiéu (S/N) la
3.12 nén ta thiét |ap néng d6 nay I3 gidi han phat
hién. Suy ra:

Gidihanphathién: LOD=0.112 ug/mL.

Gidi han dinh lwgng: LOQ =3.3 X LOD =0.370 pg/mL.

3.5.D0 chinh xac

La do ldp lai duoc khdo sat trong cac diéu kién
gidng nhau (phuong phap phan tich, phong thi
nghiém, ngudi phan tich, dung cu). Danh gia trén

Hong Bang International University Journal of Science

két qua cua t6i thiu 6 1an dinh lvgng & néng dé
thtr 100%. Yéu cau: RSD < 2%. Néng dd eugenol
duoctinh theo phuwong trinh héi quy.

Can 100 mg tinh dau cho vao binh dinh mirc 20 mL.
Thém methanol dén vach. HUt 100 pL cho vao binh
dinh m&c 20 mL, dinh mic bang methanol. Loc
qua mangloc0.45 um cho vaovial.

Ham luvgng eugenol (%) =
CEugenolthir  1()=3 % PPL x 100; DPL=4000

Mtinh diu
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Bang 4. K&t qua khao sat do chinh xac ddi véi eugenol trong mau thir tinh dau huong nhu tia

Khéi lwgng can ca ey . Nong dé eug.enol‘n Ham lwgng eugenol
STT tinh dau (mg) Dién tich pic | (ug/mL) tr(c(a:n:)g tinh dau (%) trong tinh dau

1 100.4 373100 21.29 84.8

2 99.3 368738 21.03 84.7

3 99.7 369293 21.06 84.5

4 100.6 370128 21.11 83.9

5 98.9 367128 20.93 84.6

6 98.7 369472 21.07 85.4
Trung binh 84.7
RSD (%) 0.56

K&t qua cho thdy ham lvgng eugenol (%) trong tinh
dau huwong nhu tia 13 84.7% va cé d6 |dp lai tét RSD
(%) =0.56% (<2%), dap rng yéu cau dinh lvong.

3.6.Dodung
Tién hanh: Dung phuong phap thém chuin vao

mau thlr, ndng dd mau chuan thém vao lan lwot 13
80%, 100%, 120%. Thyc hién 9 [an chuan bj mau
thém chudn (mdindng d6 3 mau). Tinh toan % ty lé
phuc héiva danh gid két qua.

Trong d4: Ham lwong eugenol trong tinh dau (mg)
=Khéilugng cantinh daux 84.7%

Bang 5. K&t qua khao sat d6 dung doi vdi eugenol trong mau thir tinh dau hwong nhu tia

) Khéi Ham Khoi Nong do . L | Tyle
Mtrc lwgng in s eugenol Ham Tylé
N lwong lwong ,, Dién tich phuc
thém N chat ; theo lwong phuc —
R can tinh | eugenol A pic thu R - héi (%)
vao N . chuan duwong eugenol hoi
dau trong tinh . dworc . . Trung
(%) (mg) dau (me) thém chuan tong (mg) (%) binh
g 8 | vao (mg) (mg/mL)
101.3 85.80 68.7 657580 38.34 153.36 98.3
80 99.7 84.45 67.6 647728 38.41 151.00 98.5 99.5
99.2 84.02 67.2 653712 38.11 152.44 101.8
100.6 85.21 85.2 731293 42.76 171.04 100.7
100 98.9 83.77 83.8 713922 41.72 166.87 99.2 100.0
99.5 84.28 84.3 721239 42.16 168.63 100.1
99.6 84.36 101.2 793722 46.50 186.01 100.4
120 100.3 84.95 102.4 803728 47.10 188.41 101.0 100.1
100.8 85.38 102.7 797729 46.74 186.97 98.9

K&t quad cho thay phuong phdp thém chuin
eugenol vao mau thir cé kha nang thu hoi tir 98.3 -
101.8% nam trong gidi han cho phép trong tham
dinh do dung ctua phuong phap (98-102%).

4.BAN LUAN

Khao sét tinh ddu hwong nhu tia cho két qua ham
lwong eugenol trong tinh dau duwoc thu hai tai
Vuon bdo tén cay thubc cha Trung tdm Sam va

ISSN: 2615 - 9686

Duwoc liéu Tp.HCM |3 84.7%, ham lwong tinh dau cé
trong hwong nhu tia dwoc chiét bang phuong phap
16i cudn hoi nudc la 0.7% (tt/kl) dat theo yéu cau
trong chuyén ludn cla Dugc Dién Viét Nam [2] 1a
0.5% tinh dau. Két qua ham lugng eugenol thu
duoc cao hon so v&i mot vai nghién clru trudce day,
cu thé1a ham lvgng eugenol trong tinh dau huwong
nhu tia & Binh Dinh - Viét Nam dwoc chiét bang
phuong phép 16i cuén hoi nwédc thu dugc 0.61%
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tinh dau trong |4 twoi va phan tich bang phuong
phdp GC-MS cho két qua ham lwgng eugenol
1a71.21% [4]. Ciing gidng nhau vé phuong phép
chiét tinh dau va phan tich GC-MS nhung cac mau
thu hai tai An D lai cho luong tinh d3u thap hon
dao dong twr 0.13 - 0.45% trong dé ham luong
eugenol chiém tir 1.94 - 60.20% [10], & Cu Ba 13
34.4% [11]. Mét nghién ciru khac vé tinh dau
huwong nhu tia dwoc 1ay m3u & Déng Bic Brazil cho
san lugng tinh dau thap chi 0.3%, nhung ham
lwgng eugenol trong tinh dau dat 81.91%, ciing
trong nghién cru nay da ching minh duoc ham
lwvong eugenol trong tinh dau cang cao thi kha
nang chdng oxy hda cua tinh dau dé cang tot [12].
Qua cac két qua so sdnh so bd, cho thay duoc liéu
hwong nhu tia dang duwoc trong va bao ton tai
Trung tdm Sam va Duwoc liéu Tp.HCM c¢é lvong tinh
dau véi ham lugng eugenol cao, dé dang duoc
chiét xuat vdi phuong phap chung cat 16i cudn hoi
nudc va cd thé phan tich bang phwong phap HPLC
dau do UV, phuong phap tén it chi phi hon GC/MS
nhung van cho két qua cao.

5. KET LUAN
Nghién clru da xay dung duoc phuong phap

phéan tich hoan chinh, gitp dinh lvgng eugenol
trongtinh ddu huvong nhu tia bang phuwong phép
HPLC d3 ddp (rng cac tiéu chivé: Tinh tuyén tinh
claphuongphdp dattrongkhodngndéngd62.25
- 50 ug/mL. Gidi han phat hién (LOD) la 0.112
pug/mlL, gidi han dinh lvgng (LOQ) la 0.370
pug/mL.Doé dungctaphuwongphdp duocxacdinh
bang % ty |& phuc hdi trong khoang: 98.3 -
101.8%. D6 chinh xaccé RSD% =0.56%. Do do co
thé tham khdo phuong phap nay dé xay dung
quy trinh dinh lwvgng eugenol trong cac loai tinh
dau khac nhu dinh hwong, hwong nhu tring,
hangqué, ...

Dinh huéng cho nghién clru ti€p theo: Can khdo
sat thém diéu kién chiét tinh dau va lam sach
eugenol trong tinh dau huong nhu tia, dung
phuong phdp HPLC danh gida két qua lam sach
eugenol. So sanh luvong tinh dau va ham lugng
eugenol trong huong nhu tia dwgc thu hditir nhiéu
vung mién khdcnhau.
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GVTC17.44.
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Determination of eugenol in Ocimum tenuiflorum L.
essential oil by high-performance liquid chromatography

Phan Nguyen Thu Xuan, Bui The Vinh and Vo Sy Nhat

ABSTRACT

Background: Basil essential oil and its component eugenol (from Ocimum tenuiflorum L. or Ocimum
sanctum L.) have numerous applications in pharmaceuticals and cosmetics. Eugenol possesses anti-
inflammatory, antibacterial, and various other medicinal properties, making it a key active ingredient in
various pharmaceutical products. Objectives: This study aims to develop a simple, reliable method for
quantifying eugenol in the essential oil of holy basil using high-performance liquid chromatography
(HPLC). The quantification process will be validated by assessing system compatibility, specificity, linearity,
accuracy, and precision. Materials and Method: The essential oil of holy basil was obtained by steam
distillation from plants collected at the Conservation Garden of the Ho Chi Minh City Center for Ginseng and
Medicinal Materials. Eugenol quantification in the essential oil was carried out under the following HPLC
conditions: Shimadzu Prominence-i LC-2030 HPLC system, Shimadzu C18 column (250 x 4.6 mm, 5 um),
mobile phase: methanol: water (80:20, v/v), isocratic elution, flow rate: 1.0 mL/min, injection volume: 20
uL, detection wavelength: 281 nm. Results: The method demonstrated linearity in the concentration range
of 2.25 - 50 ug/ml. The limit of detection (LOD) was 1.201 ug/ml, and the limit of quantification (LOQ) was
3.641 ug/ml. The method's accuracy was determined by a recovery rate of 98.3 - 101.8%, and its precision
was indicated by an RSD% of 0.56%. Eugenol content in essential oil is 84.7% Conclusion: The results meet
the requirements for system suitability, specificity, linearity, accuracy, and precision. This method can be
applied to determine the eugenol content in basil essential oil.
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