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Xay dwng va tham dinh quy trinh dinh lwo'ng eugenol
trong niosome bang phwong phdp sac ky long hiéu

nangcao

Nguyén Tran Hwng Yén va V6 Sy Nhat
Trudng Bai hoc Quéc té Héng Bang

TOM TAT
Dt vén dé: Dang phtrc hop niosome chiva tinh déu huwong nhu trdng (N - HNT) Id mét dang bdo ché mdi
va cdn cé phwong phdp dinh lwong dé ddnh gid ham lvong eugenol véi d6 chinh xdc cao. Muc tiéu nghién
ctru: Xy dung diéu kién xt ly mdu dé dinh lwong eugenol toan phén trong N - HNT; X4y dwng va thdm
dinh quy trinh dinh lwong eugenol toan phdn trong N - HNT bdng phuong phdp sdc ky 16ng hiéu ndng cao
ddu do UV. Déi turgng va phuwong phdp nghién ciru: Trong nghién ciru déi tugng la N - HNT dugc diéu ché
bdng phurong phdp tiém ethanol; quy trinh dinh lwong dwoc khdo sdt vé hé pha déng, téc dé dong, thoi
gian phén tich méu va thdm dinh quy trinh theo hwdng dan cla ICH. Két qud nghién curu: diéu kién téi wu
dé dinh lwong la cot sdc ky C18 (250 x 4.6 mm; 5um), pha déng methanol - nwdc - acetonitril (60 : 35 : 5),
bwdc séng phdt hién 280 nm, téc d6 dong 0.7 mL/phut, nhiét d6 c6t 30°C, thé tich tiém mdu 10 uL, thoi
gian phdn tich mdu 20 phut. Két lugn va kién nghij: Nghién ctru dé xdy dwng dwoc quy trinh dinh luong

eugenoltoan phén bdng phwong phdp sdc ky 16ng hiéu ndng cao déu do UV theo hu'éng ddn cta ICH.

Tirkhéa: eugenol, HPLC, du do UV, tinh déu hu'ong nhu trdng, niosome

1. DAT VAN DE

Eugenol |a thanh phan chinh va chiém ty 1é cao
nhat trong tinh dau huvong nhu trang. Mt khac,
tinh dau hwong nhu trang d3 dugc san xuat quy mo
cdng nghiép tai nudc ta va tinh rng dung cao & kha
nang khang khuan, gidm dau, khang nam [1, 2].
Thanh phan cla tinh dau hwong nhu trang gdm cé
cac chat nhu eugenol; 1,8-cineole; carophylen;
linalool; ...[3, 4]. Theo Duwoc dién Viét Nam V
(DBVN V), tinh ddu hwong nhu trang phai chira it
nhat 60 % eugenol (C,,H,,0,) véi phuong phap dinh
lvgng bang binh cassia 100 mI[5]. Vi vay tién hanh
chon eugenol |a chat danh diu dé dinh lwvong tinh
dau huong nhu trang. P& xac dinh ham luong
eugenol trong tinh dau hay dich chiét c6 thé si
dung cac phuong phap nhu sac ky 16ng, sac ky khi,
strdungbinh cassia, ...

Niosome |3 mot dang ti€éu phan nano gitp phan
phdi thudc dén dich tdc ddng, tdng hiéu qua diéu
tri va gidm céc tac dung khdng mong muén [6]. V&i
ciu truc 2 1&p khép kin, tiéu phan niosome cé thé
mang dwoc da dang loai hoat chat: 1&p vé ky nuéc
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chira hoat chat than dau, phan 18i than nwdc chira
hoat chat than nudc[7]. Dang phirc hop N - HNT 13
mot dang bao ché mdi, trong phirc hgp nay tinh
dau hwong nhu trang va eugenol duoc gilt trong
|&¢pvo than dau.

Hién nay chuwa cé phuong phdp dé dinh luvong
eugenol trong phirc hop niosome chira tinh dau
huwong nhu trang nén nhdm nghién ctru thuc hién
dé tai: “Xay dung va thdm dinh quy trinh dinh
lvong eugenol bang phuong phap sac ky [6ng hiéu
ndng cao” vdi muctiéu cuthésau:

- Xay dyng diéu kién xr ly mau dé dinh luong
eugenol toan phan trong phirc hgp niosome
chttatinh dau hwong nhutrang (N - HNT).

- Xay dung quy trinh dinh lvgng eugenol toan phan
bang phuong phap sic ky I6ng hiéu ndng cao
(HPLC) dé€ phu hop véi dang phirc hop, diéu kién
hién cé cta phong thi nghiém va tham dinh quy
trinh theo hudng dan cha The international
conference on harmonisation (ICH).
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2. PHUONG PHAP NGHIEN cUU VA VAT LIEU
NGHIEN CU'U

2.1.Dditwong nghién ciru

Héa chat, thudc thir: Chat chuin eugenol (nha san
xuat Sigma - aldrich, ham lugng chudn 99.797 %;
han dung 12/2024). N-HNTva N - T duoc diéu ché
bang phwong phap tiém ethanol. Dung moi
acetonitril (ACN), methanol (MeOH), nuwdc cat 2
[an dattiéu chuan HPLC.

Trang thiét bi: bd loc chan khdng, mdy siéu 4m
Elma (Elmasonic S 180 H), can phan tich 4 sé |é
Shimazdu (ATX224), may sac ky ldng Shimadzu (LC-
2030, dau do UV), cét Shim-pack GIST C18 (250 x
4.6 mm;5um).

Dung dich chudn/MA3u chuin: thyc hién pha
chuan eugenol ndng dd 99.80 pg/ml bang dung
moi MeOH va loc qua mang loc 0.45 pm (chuan st
dungtrongngay).

Ma3u thir: mau thdr N - T va mau thr N - HNT dwoc
phan tan trong MeOH, danh siéu am dé pha v&
hoan toan cau tric clia niosome. M3u sau d6 duoc
pha lodng bang pha déng (néu can) va loc qua

mangloc0.45 um.

2.2. Phuwong phap nghién ctru

2.2.1. Xay duwng diéu kién xir Iy mdu dé dinh lwg'ng
eugenol toan phéntrong N - HNT

S&r dung methanol (MeOH) dé pha hly ciu triccla
niosome, eugenol trong |&p vd sé duoc thoat ra
ngoai moi trudng. Tién hanh can chinh xac khoang
N - HNT vao binh dinh mtc, thém 20 ml MeOH,
danh siéu am trong cac khoang thoi gian la: 2, 5,
10, 15, 20, 25, 30 phut. Sau d6 bd sung pha dong
t&i vach, lac déu (pha lodng mau néu can) va loc
qua mang loc 0.45 um. Eugenol sau khi gidi phong
ra moi truong dwoc dinh lwong bang phwong phap
HPLC. Lwa chon thoi gian dénh siéu 4m thap nhat
ma eugenol d3 duocgidi phong hoan toan.

2.2.2. Xdy dwng quy trinh dinh lwg'ng

Thong s6 c¢6 dinh gdm: cdt sac ky C18 (250 x 4.6
mm; 5um), dau do UV budc sdng phat hién 280
nm; thé tich tiém mau 10 pL; nhiét d6 cot 30°C.
Thong s6 khao sat bao gdm hé pha déng, ty |é pha
dongvatdc dd dong dugctrinh bay trong Bang 1.

Bang 1. Cac diéu kién sac ky khao sat dé xay dung quy trinh dinh lwong

Piéu kién sac ky Hé pha dong Ty 1é pha déong T?niqu;:g:)g
1 MeOH - H,0 60 : 40 1.0
2 MeOH - H,0 60 : 40 0.7
3 MeOH - H,O - ACN 60:35:5 1.0
4 MeOH - H,0 - ACN 60:35:5 0.7

Lua chon diéu kién dé cé: peak di xirng, hé s6 kéo
dudi tién tdi 1, thoi gian lvu/phan tich ngdn va s6
dfa ly thuyét [on.

2.2.3. Thdm dinh quy trinh dinh lwgng theo
hwong dén cia ICH Q2/R2 (2023)

Cécchitiéu thdm dinh bao gdm: tinh dac hiéu, tinh
tuwong thich hé théng, tinh tuyén tinh, d6 chinh xac
-d6 chinh xactrunggian, d6 dung[8].

Khdo sattinh ddc hiéu:

Tién hanh sic ky mau trdng, mau placebo, mau
chuan, mauthlr. Trong dé:

Mau trang: Dung mdi chuan bi mau hay pha dong.
MaAu placebo: niosome khong chira tinh dau
huongnhutrang (N-T).
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MAau chuin: Dung dich chuan cé néng d6 eugenol
99.80 ug/mltrong methanol.

M3u thir: M3u thir N - HNT.

Yéu cau: Trén sic ky d6 mau thir xuat hién peak cd
thoi gian lwu twong ng va&i peak trén sic ky do
mau chuan. Sic ky d6 mau trang, mau placebo
khong xuat hién peak trong khodng thoi gian luu
twong ng vdi peak eugenol trén sic ky d6 mau
chuan.

Khdo sdt tinh tuong thich hé théng:
Tiénhanhsacky 6 1anlién ti€p dung dich chuan.
Yéu cau: Quy trinh dinh lwong dat tinh twong thich
hé théng khi gia tri RSD cua thai gian lwu, dién tich
peak va sé dia ly thuyét khdng dwocldn hon 2.0 %.
Hé s6 kéo dudi cua peak eugenol phai trong
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khoang0.8-1.5.

Khdo sdt tinh tuyén tinh, gidi han phdt hién va gidi
handinhluong:

Twong quan gitta ndong d6 va dién tich peak
eugenol dugc xdy dung & 5 ndng d6 chuan nam
trong khodng 16.63 - 199.59 ug/mL. Tién hanh sic
ky cac dung dich chudn trén méi mau 1 [an. Ghi lai
sacky do va dién tich peak. Xac dinh su twong quan
gitra néng dé va dién tich peak cla cac dung dich.
Thiét 1ap phuong trinh héi quy gitta néng dé va
dién tich peak, tinh hé s& twong quan bang phan
mém Excel. S dung trac nghiém F dé kiém tra tinh
thich hgp ctia phwong trinh hdi quy va trac nghiém
t d€ kiém tra y nghia cta hé sé twong quan trong
phuong trinh héi quy.

Yéu cau: Hé s& twong quan R*>0.999.

Gidgi han phat hién (Limit of detection - LOD) va
gidi han dinh lvgng (Limit of Quantitation - LOQ)
dugctinhtodn dyavao dé léch chuancda dap ing
vadodaoc.

Coéngthirc détinh LOD va LOQ la:

33xSD 10 x SD
LOD = =——; LOQ~

Trong dé:

SD:dd|éch chuan ciadd dap ing

a:do doc cliadudngtuyéntinh

Khdo sat dé chinh xdc:

Do 13p lai: Chuan bi 6 mau thr va 1 mau chuan, tién
hanh x& Iy m3u va phan tich mau trong cung diéu

kién. Tién hanh sac ky méi mau thér 1 1an, mau
chuan 6 [an sau d6 tinh ham lwong eugenol trong
mau thir.

DO chinh xac trung gian: Ti€én hanh nhu do lap lai
trong mot ngay khac.

Yéu cau: Gia tri RSD cla ham lugng eugenol ¢
trong mau th{ trong cing mot ngay khong qué 2.0
%. Do sai khac két qua dinh luvong gitra hai ngay
khong qua 2.0 %.

Khéo st dé dung:
Do dung duogc tién hanh bang cach thém tirng
lwong chat chudn twong (rng vao mau trang, & 3
murc dé twong duwong 80%, 100% va 120% ham
lvong hoat chat trong N - HNT. M&i mirc nong do
chuan bi 3 mau va tién hanh sic ky méi mau 1 [an.
Tinhty 1é phuc hdidua trén lwong chat chuan thém
vao va lvgng tim duoc. Ty 1é phuc héi dugc tinh
theo congthirc:

my

T% = — x 100

m;
Trong dé:
T: Ty & phuc hbi eugenol (%)
m,: Khéilwgng eugenol dugc tim thay (mg)
m,: Khéilwvgng eugenol dugcthém vao (mg)
Yéu cau: Quy trinh dinh lvgng dat do dung khity 1é
phuc hdi nam trong khoang 98.0-102.0%, RSD clia
ty 1& phuc héikhéng qué 2.0%.

3.KET QUA VATHAO LUAN
3.1. Két qua diéu kién xtr ly mau

Hinh 1. Ty 1é eugenol giai phdng theo thoi gian danh siéu dam

Hong Bang International University Journal of Science

ISSN: 2615 - 9686



Tap chi Khoa hoc Trwwérng Pai hoc Quéc té Hong Bang - S8 29 - 5/2024: 161-168

Eugenol duogc gilr trong 1&p vo cda phirc hop N -
HNT nén dé cé thé dinh lvgng dung ham lugng
eugenol can cé budc gidi phéng hoan toan eugenol
tlr N - HNT ra moi trudng phan tan. Nhém téc gia
Iwa chon phuong phép st dung methanol va séng
siéu am dé pha ve 1dp vé do thiét bi don gian, gidam
thoi gian cho'va khéng can sir dung thém chat hoat
ddng bé mat khac. Dya vao ty |& eugenol gidi

3.2. Két qua xay dwng quy trinh dinh lwong

phéng theo thdigian danh siéu am dé xr Iy mau N -
HNT duoc trinh bay trong Hinh 1, cho thay khi tang
thoi gian danh siéu am tir 2 dén 10 phat thi ty 1é
giai phéng eugenol ty 1& thuan véi thoi gian; ké tir
thoi gian 10 phat trd vé sau ty 1é khdng tdng do
toan bé lvgng eugenol trong 1&p v da duoc giai
phong hoan toan. Két ludn, lya chon thoi gian
danh siéuam dé xrly mau N-HNT I3 10 phut.

Bang 2. Thoigian lwu, thoi gian phan tich, hé s6 kéo dudiva s6 dia ly thuyét cla cac didu kién sdc ky khdo st

pidu kién A A Ty 1& pha To‘c do | Thoigian Th?l gl’an ’He som S5 dia ly
sSc ky Hé pha dong dén dong lwu Re phan tich |kéo dudi thuvét N
y M | (mL/phat)| (phat) | miu(phat) | T v
1 MeOH - H;0 60 : 40 1.0 12.185 20 1.180 15787
2 MeOH - H;0 60 : 40 0.7 17.320 25 1.183 16722
3 MeOH - H,O-ACN [60:35:5 1.0 8.605 15 1.165 5423
4 MeOH -H,O-ACN |60:35:5 0.7 11.958 20 1.042 14475

K&t qua khao sat cac diéu kién sic ky duoc trinh
bay trong Bang 2, cho thay diéu kién sac ky thir 4
v@&ihé pha dongla MeOH-H,0-ACN (60:35:5)
cho két qua peak d6i xirng nhat, hé s6 kéo dudbi
1.042 tién tdi gan 1 nhat trong 4 diéu kién khao
sat, thoigian lwu ngdn hon diéu kiénsacky 1va 2
la khoang 11.958 phut, thoi gian phan tich 20
phatvasddialythuyétla 14475.

Do d6 diéu kién sdc ky dwoc lwa chon: cot sdc ky
C18(250x4.6 mm;5um), phaddongMeOH-H,O -
ACN (60:35:5),budcsdngphathién280nm,téc
dd dong 0.7 mL/phut, nhiét dd cot 30°C, thé tich
tiemmau 10 uL, thoigian phantichmau20phat.

Thong thudng dé phat hién va dinh lvong cac
chat dé bay hoi hay tinh dau thi phuong phap sic
ky khi ghép khdi phé (GC-MS) duoc ap dung
nhiéu nhung khéng vi thé ma gidi han chi dinh
lwvong bang phuong phdp nay. Vé nguyén tac,
phuwongphdp GC-MSsrdung dédinh lvgng mot
chat trong hdn hop nhiéu chat cé nhuoc diém 13
ti€nhanhphirctap, kétquacd dd phangidikhong
cao va trong Duoc dién Viét Nam V van chua cé
huéng dan dinh lvgng eugenol trong tinh dau
huong nhu trdng bang phuwong phap nay. Ngoai
ra, phuong phap GC - MS tié€n hanh phan tich
mau & nhiét do cao va dieu nay cé thé dnh huwédng
dénswyondinhchacicthanh phankhdngbén vai
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nhiét trong tinh dau. Nhdm téc gia lva chon sk
dung phuwong phap HPLC vi tinh phé bién, dé tién
hanh va da cé cac bai nghién cltru dinh lwgng
eugenol bang phuong phap HPLC cho d6 nhay
cao, kha nang linh hoat khi diéu chinh céc yéu toé
nhutécdd dong, hé dung mdi ma khdng canthay
ddinhiétdo.

3.3.Thamdinhquytrinhdinhlwong
3.3.1.Tinhddchiéu

K&t qua khdo sat tinh dac hiéu cho thay trong
cung diéu kién phan tich, sac ky d6 mau trang
(pha dong), mau placebo (N - T) khéng xuat hién
peak trong khoang thoi gian lvu twong &ng vdi
peak eugenol trong sic ky d6 chuan, eugenol |a
peak cé thoi gian lwu & 11.973 phut. Sac ky do
mau thir (N - HNT) vd mau chuan xuat hién peak
cé thoi gian lvu tuwong ng nhau lan luot 1a
11.959 va 11.973 phdt. Nhw vay, quy trinh dinh
lwgng eugenol trong niosome bang phuwong
phap HPLC dat tinh d3c hiéu. Sac ky d6 cdc mau
duoctrinhbaytrongHinh 2.

3.2.Tinhtwongthichhéthdng

K&t qua khdo sat tinh tuong thich hé théng ddi
vdi quy trinh dinh lvgng eugenol trong N - HNT
duwoctrinhbaytrongBang3.
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Mau trang

Chuan eugenol

Eugenol

N

N - HNT

Eugenol

W

Hinh 2. Sac ky d6 khao sat tinh d&c hiéu cla quy trinh dinh lvgng eugenol
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Bang 3. K&t qua khao sat tinh twong thich hé théng cta quy trinh dinh lvgng eugenol trong N - HNT

STT Thoi gian lwu R (phut) | Dién tich peak (pnAu.s) Hé 58 Ifré:o dudi 56 dia Il‘\’/l thuyét
1 11.978 1469518 1.050 14129
2 11.980 1469513 1.049 14067
3 11.980 1471408 1.048 13952
4 11.973 1473341 1.047 13880
5 11.968 1474480 1.048 13879
6 11.958 1475195 1.048 13831
B 11.973 1472243 1.048 13956
RSD% 0.07 0.17 0.10 0.85

K&t qua cho thay gia tri RSD cla thdi gian Iuu, dién tich
peak va s dia ly thuyét clia eugenol nhd hon 2.0 %; hé
s6 kéo dudi clia peak eugenol nam trong khoang 0.8 -
1.5. Nhu vay, quy trinh dinh lwgng eugenol trong N - HNT
bang phuong phap HPLC dat tinh tuong thich hé théng.

3.3.3. Khodng tuyén tinh cia dwéng chuén, LOD
valoQ

K&t qua khao sat tinh tuyén tinh ctia quy trinh dinh
lveong eugenol trong N - HNT duwoc trinh bay trong
Bang4vaHinh3.

Bang 4. K&t qua khao sat madi tvong quan ndng d6 vdi dién tich peak clia eugenol

STT Néng do (ug/mL) Dién tich peak (mAu.s)
1 16.63 270477
2 24.95 384215
3 49.90 738431
4 99.80 1430861
5 199.59 2752310

Két qua x(rly thong ké:

Danh gia y nghia cla phwong trinh héi quy (o= 0.05)
dung trac nghiém F: Gid tri Significance - F = 1.1755 x
10°<0.05 vay phuong trinh hdi quy ¢ y nghfa.

Danh gid y nghia cac hé s6 clia phuong trinh hoi
quy (a=0.05)dungtracnghiémt:

199.59 pg/ml, phuong trinh hdéi quy § =
13572.5870x + 54230.9951 va hé sé twong quan
R’=0.9998.

Xac dinh duoc gidi han phat hién (Limit of
detection - LOD) va gi¢i han dinh lwong (Limit of
Quantitation-LOQ) Ian lwot la:

p(b)=0.0174<0.05:hésd b cdynghia. LOD = 3.3xSD N
p(a) =0.0000<0.05: hé s acdynghia. T a0 0254 pg/m
Nhu vay, phuong phap phan tich dat yéu cau vé L0Q = 10xSD _ 12.1980 pg/mL

tinh tuyén tinh v&i mién gid tri ndng do tir 16.63 -

Hinh 3. D6 thi biéu thi twong quan ndng do vdi dién tich peak cta eugenol
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3.3.4. b6 chinh xdc va dé chinh xdc trung gian

Két qua khdo sat dd chinh xac va dé chinh xac trung gian cta quy trinh dinh lvong eugenol duoc trinh bay

trong Bang5.

Bang5. K&t qua khdo sat dd chinh xac cGa quy trinh dinh lvgng eugenol

Ham lwgng eugenol (%)
STT
Ngay 1 Ngay 2

1 2.03 2.05
2 2.03 2.05
3 2.05 2.07
4 2.07 2.06
5 2.07 2.05
6 2.04 2.07
TB (%) 2.05 2.06

TB (%) (n = 12) 2.05
RSD (%) (n = 6) 0.86 0.45

RSD (%) (n = 12) 0.70

K&t qua khao sét cho thay gia tri RSD clia ham luong
eugenol trong mau thir ciing ngay va khac ngay déu
nhd hon 2.0 %. K&t qua xtr ly théng ké cho thay két qua
dinh lugng gitra hai ngay khong khac nhau cd y nghia
théng ké. Nhu vay, quy trinh dinh lwong eugenol trong

3.3.5. b6 dung

niosome bang phuong phap HPLC dat dd chinh xac.

3.3.5. b6 ding
Két qua khdo sat dé dung cta quy trinh dinh luvgng
duoctrinh bay trong Bang 6.

Két qua khdo sat dd dung cda quy trinh dinh lwvgng duogc trinh bay trong Bang 6.

Bang 6. K&t qua khdo sat dé dung cua quy trinh dinh lvong eugenol

Ma3u Trung binh ty 1& phuc hoi (%) RSD ty 1é phuc héi (%)
Thém chuin 80 % 99.5 0.08
Thém chuén 100 % 98.8 0.09
Thém chudn 120 % 98.1 0.03
Trung binh 98.79 0.62

K&t qua cho thay ty |1& phuc hdi eugenol & 3 mirc
ndng d6 80 %, 100 %, 120 % so v&i ndng dd chuln
thém vao déu nam trong khoang tir 98 - 102 % voi
RSD cla ty |& phuc héi khdng qué 2.0 %. Nhuw vay,
quy trinh dinh lvgng eugenol trong niosome bang
phuwong phdp HPLC dat do dung.

Quy trinh d3 xay dwng dap rng dwoc cadcyéu cau vé
tinh dac hiéu, tinh twong thich hé théng, tinh
tuyén tinh, d6 chinh xac - d6 chinh xac trung gian,
d6 dung theo hudng dan cla ICH. Thanh phan cau
tao ctia N - HNT gdm cé: tinh dau hwong nhu trang
va ta dwgc tao vo niosome (span 60, cholesterol).
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Xét vé thanh phan cla phirc hgp N - HNT s& phirc
tap hon so vdi chi cé tinh dau hwong nhu trang do
d6 nhom téc gid du dodn véi quy trinh dinh luvong
da tham dinh dat v&i N - HNT s& tuong (rng dat vai
tinh dau huong nhu trdng ndi riéng va tinh dau
huwong nhu néichung.

4.KETLUAN

Deé tai da khdo sat dwoc didu kién xtr ly mau N - HNT
| pha v& vo niosome bang methanol két hop vdi
danh siéu am 10 phut. Quy trinh dinh lugng
eugenol trong N-HNT bang phuwong phép HPLC véi
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diéu kién cu thé nhu sau: cot sdc ky C18 (250 x 4.6
mm; 5um), pha déng methanol - nuwdc - acetonitril
(60 : 35 : 5), buwdc séng phét hién 280 nm, tdc d6
dong 0.7 mL/phut, nhiét d6 cot 30 °C, thé tich tiém
mau 10 pL, thoi gian phan tich mau 20 phat. Uu
diém cua quy trinh trén |3 thoi gian phan tich mau

ngan, don gian va phu hop véi may méc thiét bisan
co tai phong nghién clru. Phwong phdp xay dung
dap &ng dd yéu cau cta mot phuong phap phan
tich theo huwdng dan cla ICH va ng dung dinh
lvgng tinh dau hwong nhu trang, tinh dau huong
nhutiatrénthitrwongvadang N-HNT.
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Development and validation for analyzing eugenol in
noisome by high-performance liquid chromatography

Nguyen Tran Hung Yen and Vo Sy Nhat

ABSTRACT

Introduction: Complex niosomes with the basil - clove essential oil (N - HNT) are new dosage form and need a
quantitative method to evaluate eugenol content with high accuracy. Objectives: The sample processing
conditions to quantify total eugenol in N - HNT were determined; the quantified process of total eugenol in N -
HNT using high-performance liquid chromatography (HPLC) with UV detector was developed and validated.
Materials and methods: The N - HNT were prepared by ethanol injection. The quantitative process conditions
such as mobile phase system, flow rate, sample analysis time and process validation were examined according
to ICH guidelines. Results: The optimal conditions for N - HNT quantification were C18 (250 x 4.6 mm; 5um)
chromatography column and the mobile phase consisted of three components such as methanol - water -
acetonitrile (60 : 35 : 5). The detection wavelength was set at 280 nm, the flow rate of the mobile phase was
standardized at 0.7 ml/min, the injection volume was 10 ul and the column temperature was set at 30 °C. The
sample was analyzed in 20 minutes. Conclusions: The total eugenol quantitative procedure in N - HNT using
HPLC with a UV detector was developed according to ICH guidelines.

Keywords: eugenol, HPLC, detector UV, basil - clove essential oil, niosome
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