VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 36, No. 1 (2020) 20-29

. KHOAHOC _,

VNU Journal of Science: Medical and Pharmaceutical Sciences

Journal homepage: https:/js.vnu.edu.vn/MPS

Original Article

Validation of a High-Performance Liquid Chromatographic
Method with Diod Array Detection for the Quantification
of Citral and Formulation of Insect Repellent Cream
from Lemongrass Oil

Nguyen Thi Thanh Binh®, Bui Thanh Tung, Nguyen Thi Mai, Nguyen Thi Hue

WNU School of Medicine and Pharmacy, Vietnam National University, Hanoi,
144 Xuan Thuy, Cau Giay, Hanoi, Vietham

Received 22 November 2019
Revised 16 January 2020; Accepted 20 March 2020

Abstract: Lemongrass oil derived from some species of grass in the family of Poaceae (particularly,
Cymbopogoncitratus) posses a highly effective insect repellent potential. In Vietnam, this product
is widely commercially available but its quality is not strictly controlled. From a formulator's
perspective, lemongrass essential oil is not suitable for direct application on the skin because high
concentration of citral, a major chemical constituent of this oil, may cause local irritation. In
addition, this compound is volatile, resulting in a short repellent effect. Contributing to solve these
problems, a high-performance liquid chromatography with diode array detection was developed for
the simultaneous quantification of neral and geranial, two geometric isomers of citral. This method
was used to examine the quality of some lemongrass oil samples in order to choose material for the
preparation of insect repellent cream. This experimental research demonstrates that the stability of
the lemongrass oil cream containing 6% of citral was significantly improved when using g-
cyclodextrin, a cyclic oligosaccharide capable of protecting substances by capturing them in a
blunted-cone shaped structure. The obtained product shows insect repellent effect against the banded
sugar ant (Camponotus consobrinus). The effect did not change after a six-month storage in
conventional conditions.

Keywords: Citral, high performance liquid chromatography, quantification, insect repellent cream,
lemongrass oil.
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Xay dung quy trinh dinh luong Citral bang sac ky long hiu
nang cao ghep bo phan phat hién da song va bao ché kem
chong cbn tring tir tinh dau sa chanh
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Khoa Y Duoc, Dai hoc Quéc gia Ha Noi, 144 Xudn Thuy, Cau Gidy, Ha Noi, Viét Nam
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Chinh stra ngay 17 thadng 01 ndm 2020; Chap nhén dang ngay 20 thang 3 nim 2020

Tém tit: Tinh diu sa chanh duoc chiét xuit tir mot sd loai thudc ho Poaceae (dic biét la
Cymbopogon citratus) ¢é tac dung chong con tring rat hiéu qua. Tai Viét Nam, san phim nay duoc
ban rong rai trén thi trudng nhung chét luong lai chua duogc kiém soat chit chd. Dudi goc do cua
bao ché hoc, tinh dau sa chanh khong thé st dung truc tiép trén da vi citral, thanh phﬁn héa hoc
chinh cua n6, c6 thé gay kich tng tai chd. Hoat chat nay lai d& bay hoi nén khé duy tri dugc tac
dung. Chinh vi viy can dua tinh dau sa chanh vao mot dang bao ché thich hop. Gop phan giai quyét
c4c van dé nay, nghién ctru da xay dung duoc quy trinh dinh luong ddng thoi hai dong phéan hinh
hoc cua citral 1a neral va geranial bang sic ky long hiéu ning cao ghép bo phén phat hién da song.
Phuong phap nay da duge tmg dung dé dinh lugng citral trong mot s6 mau tinh dau sa chanh, tir d6
lwa chon nguyén lidu bao ché kem chira twong dwong 6% citral. Bang thuc nghiém d4 chimg to do
6n dinh ciia san pham duogc cai thién dang ké khi str dung - cyclodextrin, mot oligosaccharide dang
vong ¢6 kha ning bao vé hoat chét bang cach bao chling trong ciu trac khong gian dang non cut.
Thir nghiém sinh hoc trén loai kién Camponotus consobrinus cho thdy san pham c6 tac dung xua
dudi con tring, hiéu qua khong thay ddi sau thoi gian bao quan 6 thang ¢ diéu kién thuong.

Tir khéa: Citral, sic ky 1ong hiéu nang cao, dinh lugng, kem chdng con tring, tinh dau sa chanh.

1. Pat van dé

Viét Nam voi diéu kién khi hau nhiét doi
néng am, 1a moi truong thuan lgi cho nhiéu loai
con trang sinh sdng va phat trién, trong dé co
khong it loai gdy anh huong tiéu cuc dén stc
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khoe con ngudi. Con trang dbt, can, giai phong
doc td va dé lai nhitng tén thuong trén co thé,
gdy di ung, ngra ngay, bong rat,... Khong chi
vy, mot s6 loai con mang ky sinh tring, 1a vat
chu trung gian truyén nhiéu bénh nguy hiém cho
con ngudi, dién hinh 1a mudi Aedes - trung gian
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truyén bénh sot xuat huyét. Tir thuc t& d6, nhu
ciu ngin chan va tiéu diét con trung 1a rat 16n va
tat yéu. Cac san pham chong con trang st dung
trén nguoi hién nay tuy da dang vé hinh thirc va
thanh phan nhung chii yéu duoc san xuét tir cac
hoa chit tong hop nhu DEET, IR3535,... tiém 4n
ddc tinh va nguy co gy di tng [1]. Hau hét cac
san pham nay déu khong phu hop véi tré so sinh
va tré nho.

Trong ty nhién c6 nhiéu loai tinh dau cho
hiéu qua xua dudi con trung kha tot nhu tinh dau
sa chanh, tinh dau tram, tinh diu bach dan,..
Tinh dau sa chanh dugc chiét xuét tir ba loai khéc
nhau la Cymbopogon citratus, C. flexuosus, va
C. pendulus, c6 thanh phan chinh 12 citral (Hinh
1) v&i ham luong tir 65 - 85% gdm hai dong phan
hinh hoc 1a neral (dang cis) va geranial (dang
trans). Hoat chat nay gitp tao nén mui dic trung
va gay ra tac dung chong con trung ctia sa chanh

A
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B
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Hinh 1. Céu trac héa hoc hai dong phan cua
citral: neral (A) va geranial (B).
Nhiéu nghién ctru vé doc tinh di chi ra ring
nong do citral tir 1-8% khong gy kich g sau
48 gio, tuy nhién, viéc sir dung citral & ndng do
8% trong 21 ngay c6 thé gay ra cac kich tmg can
bién [3]. Chinh vi vy, ham lugng citral trong san
pham khong nén vuot qua 8%. Bén canh do, mét
s6 nghién ctru da cho thdy san pham chira 7,6%
[5] hoac 8-10% [1] tinh dau sa chanh cho tac
dung chéng con trung tot. Mic du trong cac cong
b nay, ham luong citral trong san phim bao ché
khéong dugc xac dinh cu thé, nhung cin ct vao
ham luwong citral trung binh trong tinh diu sa
chanh c6 thé xac dinh dugc san phdm chia
khoang 6% citral la phu hop.
Céc yéu t6 ké trén da gitip chiing tdi xac dinh
dugc muc tiéu nghién ctru 1a xay dung quy trinh

[2]. Tuy vdy, tinh dau sa chanh khong thich hop
dé s dung truc tiép trén da bai ham luong citral
cao co thé gy kich tmg tai chd [3], mat khac,
citral rat dé bay hoi nén khé duy tri tic dung.
Trén thi truong hién nay, tinh dau sa chanh dugc
bao ché chu yéu duéi dang foam va dang xit, ham
luong citral cling nhu tic dung chdng con tring ctia
cac san pham nay hiém khi duoc chi 1.

Bao ché tinh dau sa chanh duéi dang kem, st
dung [S-cyclodextrin (p-CD), mot
oligosaccharide dang vong c6 kha nang tao phirc
v6i hoat chét va bao chung trong ciu trdc khong
gian dang nén cut (Hinh 2), c6 thé 1a giai phap
gilp cai thién do 6n dinh ctia san pham. A-CD da
va dang dugc ing dung trong nhiéu linh virc nhu
thuc pham, dugc phim, my pham véi vai trd bao
vé dugce chét, gia ting kha niang hoa tan, dan
truyén thudc qua cdc mang sinh hoc, che du
mui, vi,... [4].

Hinh 2. Céu trac khong gian ciia f-CD.

dinh luong dong thoi hai dong phéan cua citral
trong tinh dau sa chanh bang phuong phap sic
ky long hiéu nang cao (HPLC) ghép bd phan
phat hién da séng (DAD), tir d6 lwa chon nguyén
lidu dé bao ché kem chdng con trung chira tuong
duong 6% citral, sir dung f-CD dé gia tang d6 6n
dinh cua san phém.

2. P6i twong va phwong phap nghién ciu
2.1. Nguyén liéu, héa chat

Chét chuin citral (d6 tinh khiét 96%, ty 1&
neral: geranial 1a 50: 50), chat chuan geraniol (d9
tinh khiét 98%), methanol (MeOH), acetonitrile
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(ACN) dat tiéu chudn HPLC, kali hydroxit
(KOH) tinh khiét phan tich dugc mua tir nha san
xuat Merck KGaA, Ptic. f-CD (Roquette, Phap)
dat tiéu chuan FDA Hoa Ky dugc tai tro boi cong
ty Brentag Viét Nam. Cetyl alcohol, lanolin, dau
paraffin, stearic acid, glycerin dugc dung Xuét x(r
Trung Qudc. Nude dugce tinh ché bang thiét bi
Thermo Scientific GenPure UV-TOC dat dién
tro suat 18,2 M Q.m. Céc miu tinh dau sa chanh
khao st c6 xuét sir tir Singapore (Caroline - mau
A) va Viét Nam (Julyhouse - mau B; Ngoc Tuyét
— mau C, NuCare - mau D).

2.2. Thiét bi

Céc thiét bi nghién ciru chinh dugc sir dung
la hé théng HPLC Model Ultimate 3000 —
Dionex, Thermo Scientific Hoa Ky ghép bo phan
phat hién DAD - 3000 Dionex; st dung cot silica
gel pha dao Eclipse XDB — C18 (4,6 x 250 mm,
5 pum). Xir Iy tin hiéu bang may vi tinh v6i hé
diéu hanh Microsoft Windows 7 trang bi phan
mém diéu khién Chromeleon Dionex phién ban
7.1.2.1478. Mot s6 thiét bi khac duoc st dung 1a
may dong nhat hoa Homogeniser, WiseTis HG-
15A; may do pH spear, Thermo Scientific
Eutech, Singapore.

2.3. Phuwong phap nghién cuu

2.3.1. Binh lugng citral

Citral duogc dinh luong bang phwong phap
HPLC-DAD, quy trinh phan tich duoc xay dung
va tham dinh theo huéng dan cua Hoi nghl quoc
té v& hai hoa cac thu tuc ding ky duoc pham su
dung cho con ngudi (ICH) [6]. Cac yéu té duoc
tham dinh gém: tinh tuyén tinh, khoang dinh
lugng, tinh dac hi¢u, d6 dung, d6 chinh xac, gioi
han phat h1en (LOD), gi61 han dinh lugng (LOQ)
va hiéu suat chiét.

Phuong phap xir Iy mau dinh luong:

- Xac dinh ham luong citral trong tinh dau sa
chanh: Can chinh x4c khoang 0,123 mg tinh du
cho vao binh dinh mtc 10 ml, thém ACN dén
vach, si€u am 1 phuat. Pha lodng dung dich trén
trong pha dong theo ty 1¢ thich hop dé thu duoc

dung dich ¢6 ndng do udc tinh nam trong khoang
dinh luong. Loc dung dich ndy qua mang PTFE
0,45 pm rdi tiém vao hé thong sac ky.

- Xéc dinh ham luong citral trong san pham
bao ché: Can chinh xac khoang 0,25 g san phdm
cho vao binh dinh mirc 50 ml, thém pha dong dén
vach, siéu am 10 phit. Pha loang dich loc 5 lan
trong cung dung moéi, loc qua mang PTFE 0,45
pm roi tiém vao hé thong sic ky.

Tt ca cac mau déu duoc phan tich 3 lan, liy
gia tri trung binh. Xir 1y thong ké bang phan mém
Microsoft Excel 2016.

2.3.2. Bao ché kem chira tinh ddu sa chanh

Cong thirc bao ché co ban duge tham khao
tur tai li€u [ 7], ty 1€ gitra cac ta dugc tao kem dugc
diéu chinh dé thu dugc san pham co6 thé chét va
pH phii hop. Kem chira phirc hop tinh dau sa
chanh/s-CD (M1) dugc bao ché voi luong 20 g
theo quy trinh sau: hdn hop A-CD trong nudc cat
(ty 18 3: 5) duoc khudy véi toe do 100 vong/phut
va dun nong ¢ 55°C trong 10 phut. Thém tur tur
tinh dau sa chanh vao, dé nhiét d6 hdn hop giam
dan xubng 25°C. Tiép tuc khudy véi toc do 250
vong/phut trong 4 gio, thu dugce phte hgp tinh
dau sa chanh/f-CD. Pha dau gém cetyl alcohol,
lanolin, acid stearic va dau paraffin duoc dun
néng dén khoang 70°C. Pha nudc gém glycerin,
KOH va nuéc cat dugc dun néng dén khoang
75°C 16i phdi hop vao pha dau dudi toe d6 khudy
1500 vong/phit dé tao nhii twong dau trong
nudce. Khi nhiét ¢ hon hop con khoang 55°C thi
dun néng phirc hop tinh diu sa chanh/s-CD dén
cung nhiét d6 roi thém vao. Tiép tuc khudy dén
khi ngudi vé nhiét do phong rdi dong nhat hoa &
tdc d6 3900 vong/phit trong thoi gian 5 phut.

Mau dbi chiéu khong chira f-CD (M2) duoc
bao ché theo quy trinh twong tw, bo qua budc tao
phirc hop tinh dau sa chanh/g-CD. Cac mau tring
ctia M1 va M2 ky hiéu 1an luot 1a T1 va T2 duoc
bao ché theo quy trinh twong ty nhu miu th,
thay tinh du sa chanh bang mot luong nudc cat
tuong duong.

Danh gid cam quan va xac dinh pH cua san
phim bao ché theo phuong phap duoc mé ta
trong phu luc 6.2, Duoc dién Viét Nam V [8].
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2.3.3. Pdnh gid dg on dinh cia san pham
San pham bao ché duoc bao quan & diéu kién
thuong, tranh anh sang truc tiép, theo ddi syr thay

d6i ciia ham luong citral va nhiing bién doi vé
cam quan theo thoi gian trong vong 6 thang.

2.3.4. Pdnh gid tac dung chong con tring

Tac dung chdng con trung duoc so bd danh
gia trén loai kién duong Camponotus
consobrinus [9]. Cat d6i mot to gidy loc dudong
kinh 9 cm thanh hai ntra bang nhau, mot nira boi
0,5 ml mau thtr, nira con lai boi mot lugng tuong
duong miu tring. Dung bang dinh dan vao mit
sau dé ghép 2 nira thanh hinh tron ban dau va dat
vao dia petri. Tha 25 ca thé kién vao khu vuc
trung tdm, dung mang nilon trong suét c6 duc
mot s6 16 bang dau kim bit kin mi¢ng dia dé kién
khong chui ra ngoai. Quan sat va dem téng sb
luong kién & mdi nira gidy loc sau mdi 15 phut
trong vong 6 gio.
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3. Két qua nghién ciru

3.1. Xdy dung quy trinh dinh lwong citral bang
HPLC-DAD

3.1.1. Xdc dinh diéu kién sdc ky

Tién hanh sac ky dung dich citral chuan nong
d6 25 pg/ml trong ACN, toc d6 dong 1 ml/phut,
thé tich tiém mau 10 pl, thoi gian sic ky 25 phut.
Cai dat budc song phat hién 1a 233 nm [8] dong
thoi quét pho hap thu trong khoang 190-300 nm
dé tim budc song hép thu cuc dai. Khao sat mot
sO pha dong dugce mo ta trong tai liéu [10, 11] dé
xac dinh pha dong cho cac pic neral va geranial co
d phan tach t6t, cAn ximg, ty 1¢ dién tich pic trén
ndng d6 va chiéu cao pic trén ndng do 16n nhit.

Bang thuc nghiém da xac dinh dugc hé pha
dong toi wu 14 hdn hop H,0: ACN: MeOH voi ty
16 43: 47: 10 (tt/tt/tt), bude song phat hién dbi voi
ca2 dong phén neral va geranial la 242 nm. Sic
ky dd va thong sd cta cac pic thé hién trong Hinh
3vaBang 1.

Time [min]

e R B e e R

Hinh 3. Sic ky d6 cua dung dich citral chuin nong d6 25 pg/ml tai diéu kién t6i wu (A),
pho hap thuy cua neral (B) va geranial (C).

Bang 1. Thong sb cac pic & diéu kién t6i uu

Tén pic Thoi gian Hé s6 kéo Do twong ximg Sb dialy Do phan
P luu (phit)  duoi phd hap thu thuyét gidi

Neral 11,060 1,06 14217 273

Geranial 12,123 1,1 14059 '
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Hinh 4. Séc ky d6 cua dung moi pha mau (A), mau trang T1 (B) va mau tring T2 (C) tai budc song 242 nm.
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Hinh 5. Phd hép thu ciia geraniol (A); sic ky d6 ctia dung dich chtra 20 pg/ml citral va 5 pg/ml geraniol tai cac
bude song phat hién 205 nm (B) va 242 nm (C).

3.1.2. Thém dinh tinh ddc hiéu

Trén sic ky d6 ciia dung mdi pha miu va cua
cac mau trang T1, T2 & bude song phat hién 242
nm khong xuat hién pic ¢ thoi gian luu tuong
ung voi neral va geranial (Hinh 4).

Kha ning phén tach cua citral v6i tap chat
geraniol duoc xac dinh nhu sau: Tién hanh sic
ky dung dich geraniol 5 pg/ml trong ACN, quét
phd hap thu ciia dung dich trong khoang 190-300
nm tim dugc budc song hép thu cuc dai 1a 205
nm (Hinh 5A). Sic ky dung dich chta ddng thoi
20 pg/ml citral va 5 pg/ml geraniol trong ACN
Vi cac budce song phat hién 205 nm (Hinh 5B)
va 242 nm (Hinh 5C).

Két qua cho thiy tap chét geraniol khong hép
thy 4nh sang & budc song 242 nm. O 205 nm,
geraniol cho pic co thoi gian luu 9,360 phut, tach
hoan toan khoi cac pic neral va geranial. P9 phan
giai gilra pic geraniol va pic neral 1a 4,78, cac pic
déu c6 d¢ tinh khiét cao.

Céc két qua trén cho phép khang dinh tinh
dac hiéu cua quy trinh phén tich.

3.1.3. Tham dinh tinh tuyén tinh va mién gid tri

Chuén bi dung dich citral co néng do 10.000
pg/ml trong ACN. Pha lodng dung dich nay
trong dung moi H.O: ACN: MeOH (43: 47: 10;
tt/tt/tt) dé thu duoc diy 5 dung dich c6 ndng do
citral 1an lugt 1a 100, 80, 60, 40, 10 pg/ml. Khi
d6 nong do cua neral hay geranial 1an luot 1a 50,
40, 30, 20, 5 pg/ml. T1en hanh sac ky cac dung
dich chuén, phén tich mdi tuong quan gitra dién
tich pic y (mAu.min) va nong d6 dung dich
(ug/ml). Két qua thu dugc nhu sau:

- Phuong trinh hdi quy ddi v6i dong phan
neral 1ay = 0,3619x - 0,7782, binh phwong hé sd
tuyén tinh R2= 0,9989 va d6 léch chuan S =
0,369823. Qua tric nghiém Fischer, phu'()’ng
trinh dugc chimg minh la tuong thich (Prsi quy =
1,56E-05 < 0,05). Qua trac nghiém Student, hé
sdbacoy nghia v€ mat thong ké (P =1,56E-05 <
0,05), hé s6 b c6 y nghia vé mit théng ké (P =
0,042565 < 0,05).

- Phuong trinh hoi quy déi voi ddong phan
geranial la y = 0,5153x - 0,838, binh phuong
hé s6 tuyén tinh R?=0,9996 va d6 1éch chuin
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S = 0,420443. Qua tric nghiém Fischer, phuorng
trinh dugc chimg minh la twong thich (Prsi quy =
2,92E-06 < 0,05). Qua trac nghiém Student, hé
sdacoy nghia v€ mat thong ke (P =2,92E-06 <
0,05), hé s6 b c6 y nghia vé mit théng ké (P =
0,020517 < 0,05).

Nhu vay, trong khoang néng d6 duoc khao
sat, c6 su tuong quan tuyén tinh chit ché gitra
dién tich pic va néng d6 dung dich. B§ léch cua
cac gia tri thyc nghiém voi gia tri hdi quy nho
ching to khoang tin cdy cua phwong trinh hoi
quy hep.

3.1.4. Xac dinh gioi han phat hién va gioi
han dinh luwong

LOD va LOQ dugc x4c dinh bang phuong
phap pha lodng dung dich chuan. LOD 1a nong
d6 thap nhat cho pic ¢ chiéu cao gap 2-3 lan
duong nén 6 tat ca 3 1an sic ky. LOQ 1a ndng do
cho pic ¢6 chiéu cao gap 10 lan duong nén o tat
ca 3 1an sic ky. Pa xac dinh duge LOD va LOQ
ctia neral 1an lugt 14 0,10 va 0,33 pg/ml; LOD va
LOQ cua geranial 1an lugt 1 0,30 va 1,00 pg/ml.

3.1.5. Tham dinh d¢ diing

Do dung cua quy trinh duoc thim dinh bang
cach danh gia ty 1 phuc hdi cua diy dung dich
chuan trong khoang tuyén tinh da phén tich. Ty
1¢ phuc héi duoc tinh bang ty 1& phan tram giira
néng d6 xac dinh duoc tu thuc nghiém so véi
nong d6 dung dich chuan. Két qua thu dugc cho
thiy phuong phap dat yéu cau vé do dung voi cac

gia tri cia dd phuc hdi déu nam trong khoang
100+2%.

3.1.6. Tham dinh d9 chinh xac

D6 lap lai: tién hanh phén tich 3 mau c6 ndng
d6 100, 60 va 10 pg/ml, mdi mau 3 lan trong
cung mot ngay. Do léch chuan tuong ddi (RSD)
giita cac lan do ddi v6i neral déu nho hon 2,34%,
ddi véi geranial déu nho hon 2,48%.

Do chinh x4c trung gian: tién hanh phan tich
3 mau c6 nong d 100, 60 va 10 pg/ml, mdi mau
3 lan trong 3 ngay khac nhau. Két qua cho thy
gia tri RSD d6i véi neral déu nho hon 2,85%; dbi
v6i geranial déu nhé hon 2,96%.

Nhu vay phuong phap dam bao dg chinh xac
theo AOAC [12] voi RSD cua d¢ 1ap lai va do
chinh xéc trung gian d6i v4i ca hai dong phan
déu nhé hon 3%.

3.1.7. Hiéu sudt chiét

Hiéu suit chiét duoc xac dinh duwa trén dap
ung cua mau thir tu tao chira 6% citral dugc tao
thanh tir 0,0150 g citral chuan va 0,2350 g mau
trang (T1 hodc T2). Xt Iy mau nay theo quy trinh
ding dé “Xac dinh ham luong citral trong san
pham bao ché” duge mo ta trong muc 2.3.1. thu
duoc dung dich ¢6 ndng 4o citral ly thuyét la 60

ug/ml roi tiém vao hé thong sdc ky. Két qua thu
dugc (Bang 2) cho thiy hiéu sudt chiét cua
phuong phap dbi véi ca hai truong hop sir dung
va khong str dung A-CD déu xap xi 100%.

Bang 2. Hiéu suit chiét ciia phuong phap

AUC (mAu*min)

Néng do citral Hiéu suét

Ma N

. Neral Geranial (1g/ml) chiet (%)
Cé p-CD 9,7246 15,1274 60,0041 100,01
Khong c6 g-CD 9,7160 15,1123 59,9360 99,89

3.2. Bdao ché kem chong con tring tir tinh dau
sd chanh

Ap dung quy trinh di duoc thim dinh & trén
dé x4c dinh ham luong citral trong bén mau tinh
dau sa chanh A-D. Két qua thyc nghiém trinh
bay trong Bang 3 cho thay miu D c6 ham luong

citral toan phé‘m cao nhit, dat 79,98%. Mau nay
dugc chon lam nguyén liéu cho cac nghién ciru
bao ché tiép theo.

Tién hanh bao ché kem chtra phirc hop tinh
dau sa chanh/-CD (M1), miu tring cia M1
(T1), miu ddi chiéu chtra tinh diu sa chanh,
khong chira f-CD (M2) va miu tring ctia M2
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(T2) theo phuong phap dugc mo ta & muc 2.3.2.
Dé dat ham lugng citral 6%, lugng tinh dau sa
chanh st dung trong cong thirc bao ché 20 g kem
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1a 1,5 g (7,5%). Cong thirc bao ché cua cac mau
M1 va M2 dugc trinh bay trong Bang 4.

Bang 3. Ham luong citral trong mot s6 mau tinh dau sa chanh

Mau Geranial (%)  Neral (%) Citral (%)
A 24,85 21,54 46,39
B 37,35 35,96 73,31
C 37,56 37,38 74,94
D 40,06 39,92 79,98

Bang 4. Cong thic bao ché 20 g kem M1 va M2

M1 M2
STT Tén thanh phan Ty1é (%)  Khdiluong(g)  Tylé(%)  Khdiluong (g)
1 Tinh dau sa chanh 75 1,5 75 1,5

2 p-CD 15 3 0 0

3 Cetyl alcohol 0,9 0,18 1,8 0,36

4 Lanolin 0,45 0,09 0,9 0,18

5 Acid stearic 6,75 1,35 13,5 2,7

6 Dau paraffin 0,9 0,18 1,8 0,36

7 Glycerin 4,5 09¢g 9 1,8

8 KOH 0,05 0,01 0,2 0,04

9 Nudc cat vd 100 vd 20 vd 100 vd 20

Cac miu kem thu dugc déu c6 thé chit mém,
min, tao mot 16p mong khi thoa 1én da, c6 mui
thom nhe cua tinh dau sa chanh. Mau M1 st
dung S-CD c¢6 mau trﬁng duc, pH = 6,9, ham
luong citral 13 6,05%. Mau M2 khéng str dung 8-
CD c6 mau trang nga, pH = 6,7, ham luong citral
12 6,09%.

3.3. Theo déi dé 6n dinh cia san phcfm

Trong 6 thang bao quéan & diéu kién thudng,
khong ghi nhan bat ky sy thay d6i nao vé thé chat
¢ mu kem M1 chita 8-CD. Trong khi d6 thé chét
ctia mau M2 khong sir dung -CD tr¢ nén ddc
hon ddng thoi nga dan sang mau 1 vang.

Ham luong citral & ca hai mau déu giam dan
theo thoi gian (Hinh 5), tuy nhién toc d6 giam &
mau M1 dién ra chdm hon. Sau 6 thang, mau M1
giit duge 95% ham lugng citral so v6i ban dau,
trong khi d6 mau M2 chi con khoang 80%. Piéu

nay da chung t6 viéc sir dung £-CD lam gia tang
dang ké do on dinh cta san pham.

3.4. Danh gia kha nang chéng cén tring cia
san pham

Tién hanh danh gia so bd kha ning chong
con trung cta san pham bao ché theo phuong
phap mé ta & muc 2.3.3. Két qua thu dugc cho
thdy cac mau kem chtra tinh diu sa chanh M1 va
M2 déu c6 tac dung xua dudi rd rét d6i véi loai
kién Camponotus consobrinus. Khi duoc tha vao
khu vyc trung tdm cua dia petri, toan bo kién déu
di chuyen vé ving gidy loc dugc bdi miu trang
Trong sudt thoi gian thir nghiém, khong c6 ca thé
nao di chuyén dén viing duoc boi kem chira tinh
dau sa chanh. Hiéu qua chng kién van dam bao
sau thoi gian bao quan 6 thang, chua ghi nhan su
khac biét gifta hai mau kem c6 sir dung va khong
st dung S-CD.
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Hinh 5. Ty 1& phan tram citral trong cac mau kem theo thoi gian so véi ham luong ban dau.

4. Ban luin

Tinh dau sa chanh va cic san phdm chéng
con tring tir loai tinh dau nay rat pho bién trén
thi truong, tuy vay chat luong ctia chung lai chua
dugc klem soat mot cach chit chd. Gop phan giai
quyét van dé do, chung t6i di xdy dung duoc quy
trinh dinh lugng citral, hoat chat chinh cua tinh
dau sa chanh bang phuwong phap HPLC — DAD.
So véi mot s6 phuong phap da duoc cong bd nhu
do phd can hdng ngoai [13], do mau [14],...
phuong phap dugc xay dung c6 nhidu uu diém
nhu d6 chinh xac, do nhay, tinh dac hiéu cao, co
kha ning kiém tra d¢ tinh khiét cua pic. Trong
diéu kién phén tich, neral va geranial c6 d¢ phan
tach t6t, tir 46 cho phép dinh lwong dong thoi ca
hai dong phan nay. Ap dung quy trinh dugc thim
dinh, ching t6i da xac dinh dugc ham lugng
citral trong bon mau tinh dau sa chanh, tir d6 lua
chon dugc nguyén liéu cho nghién ciru bao ché.

Trong qua trinh bao ché, dé dam bao hiéu
qué tao phirc, ty 1¢ mol 4-CD: citral khoi dau nén
la 1:1. Tuy nhién viéc sit dung mot luong 16n
chat ran khién cho thé chit san pham tré nén qua
didc. DBé phu hop voi dang bao ché, chung t6i da
stt dung ty 16 mol S-CD: citral 1a 1:3. Thuc
nghiém da chung t6 ty 16 nay du dé duy tri thé
chat kem va 95% ham lugng citral sau 6 thang.
C6 thé giai thich kha ning cai thién do 6n dinh
ctia san phdm 1a do B-CD bao boc cac phan tir
citral va cac phén tir nuéc trong cau trac khong

gian hinh noén cyt cia minh, lam giam sy bay hoi
clia cac chat nay, tir d6 giam thét thoat hoat chat
va giit vimg thé chit ciia kem. Hoat tinh chéng
con trung cia cac san phim bao ché da duoc
ching minh trén loai kién Camponotus
consobrinus. Trong céc thur nghiém sinh hoc
duoc tién hanh chua thiy A-CD anh “huong dén
tac dung chdng con tring ciia san pham.

5. Két luan

Nhu vay nghién ctru da xay dung dugc quy
trinh dinh lugng dong thoi 2 dong phéan neral va
geranial cua citral trong tinh dau sa chanh va
trong san pham bao ché theo huéng dan ctia ICH.
Trong khoang nong do 5-50 pg/ml c¢6 sy tuong
quan tuyén tinh chit ché giira dién tich pic va
ndng d6 chit khao sat. Phuong phap dam bao do
dang, d chinh xac, tinh dic hiéu, déng thoi co
hiéu suat chiét cao va on dinh. Phuong phap
duoc thim dinh 1a co s quan trong cho viéc ti€u
chuan hoa nguyén lidu va kiém soét chat lugng
san pham bao ché. Bing thuc nghiém da ching
t6 str dung £-CD 1a mét giai phap hiéu qua nham
lam gia ting d6 6n dinh cua san pham. Sau 6
thang bao quan ¢ diéu kién thuong, san pham
van giit duge 95% luong hoat chét so v&i ban dau
ddng thoi khong c6 su thay dbi nao vé thé chét.
Thir nghiém sinh hoc budc dau cho thay kem tir
tinh dau sa chanh chtta tuong duong 6% citral co
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tac dung chdng con tring. Tir cac két qua kha
quan d6, san pham bao ché s& tiép tuc duoc theo
ddi do on dinh trong thoi gian dai hon va danh
gia tac dung trén cac loai con trung khac.

Tai li€éu tham khao

(1]

(2]

(3]

(4]

(5]

(6]

H.O. Lawal, G.O. Adewuyi, A.B. Fawehinmi, A.O.
Adeogun, S.O. Etatuvie, Bioassay of herbal
mosquito repellent formulated from the essential
oil of plants, Journal of Natural Products 5 (2012)
109-115.
http://journalofnaturalproducts.com/Volume5/15_
Res_paper-14.pdf.

New York State Integrated Pest Management
Program, Lemongrass oil profile active ingredient
eligible for minimum risk pesticide use.
https://fecommons.cornell.edu/bitstream/handle/18
13/56130/lemongrass-0il-MRP-NY SIPM.pdf,
2019 (accessed 5 November 2019).

Organisation for Economic Co-operation and
Development, Citral CAS  N°:5392-40-5.
https://hpvchemicals.oecd.org/Ul/handler.axd?id=
0ea83202-3f4f-4355-bedf-27ff02e19ch9, 2001
(accessed 5 November 2019).

R. Arun, K.C.K. Ashok, V.V.N.S.S. Sravanthi,
Cyclodextrins as drug carrier molecule: a review,
Scientia Pharmaceutica 76 (2008) 567-598.
http://dx.doi.org/10.3797/scipharm.0808-05.

O.l. Adeniran, E. Fabiyi, A cream formulation of
an effective mosquito repellent: a topical product
from lemongrass oil (Cymbopogon citratus) Stapf,
Journal of Natural Product and Plant Resources, 2
(2012) 322-327.
https://pdfs.semanticscholar.org/13bf/993de8f774
62335ebc07365adb38e56e706f.pdf.

P. Borman, D. Elder, Q2(R1) Validation of
analytical procedures: text and methodology, in: A.
Teasdale, D. Elder, R.W. Nims (Eds), ICH quality
guidelines: an implementation guide, John Wiley
& Sons Inc., Hoboken, 2018, pp. 127-166.

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

S. Agrawal, N. Haldankar, A. Jadhav, Formulation
of natural mosquito repellent, International Journal
of Advance Research, Ideas and Innovations in
Technology 4 (2018) 11-17.
https://www.ijariit.com/manuscripts/v4i1/\V4l1-
1143.pdf.

Vietnamese pharmacopoeia commission,
Vietnamese pharmacopoeia V part 2, Medical
Publishing House Co., Ltd, Ha Noi, 2018 (in
Vietnamese).

M.A.B. Edris, A.S.Y. Mamat, M.S. Aslam, M.S.
Ahmad, Insect repellent properties of Melaleuca
alternifolia, Recent Advances in Biology and
Medicine 2 (2016) 57-61.
http://dx.doi.org/10.18639/RABM.2016.02.293742.

R. Gaonkara, S. Yallappab, B.L. Dhananjayac, G.
Hegde, Development and validation of reverse
phase high performance liquidchromatography for
citral analysis from essential oils, Journal of
Chromatography B. 1036 (2016) 50-56.
http://dx.doi.org/10.1016/j.jchromb.2016.10.001.

D. Miron, F. Battisti, C.S.T. Caten, P. Mayorga,
E.E.S. Schapoval, Spectrophotometric
simultaneous determination of citral isomers in
cyclodextrin complexes with partial least squares
supported approach, Current Pharmaceutical
Analysis 8 (2012) 401-408.
http://dx.doi.org/10.2174/157341212803341735.
L. Huber, Validation and qualification in analytical
laboratories, Informa Healthcare USA Inc., New
York, 2007.

N.D. Wilson, M.S. Ivanova, R.A. Watt, A.C.
Moffat, The quantification of citral in lemongrass
and lemon oils by near-infrared spectroscopy,
Journal of Pharmacy and Pharmacology 54 (2002)
1257-1263.
http://dx.doi.org/10.1211/002235702320402107.
N. Dudai, O. Larkov, E. Lewinsohn, Simple
colorimetric measurement of citral in lemon scented
essential oils using Schiff’s reagent, Future for
Medicinal and Aromatic Plants, 26 (2004) 499-504.
http://dx.doi.org/10.17660/ActaHortic.2004.629.64.


http://journalofnaturalproducts.com/Volume5/15_Res_paper-14.pdf
http://journalofnaturalproducts.com/Volume5/15_Res_paper-14.pdf
https://ecommons.cornell.edu/bitstream/handle/1813/56130/lemongrass-oil-MRP-NYSIPM.pdf
https://ecommons.cornell.edu/bitstream/handle/1813/56130/lemongrass-oil-MRP-NYSIPM.pdf
https://hpvchemicals.oecd.org/UI/handler.axd?id=0ea83202-3f4f-4355-be4f-27ff02e19cb9
https://hpvchemicals.oecd.org/UI/handler.axd?id=0ea83202-3f4f-4355-be4f-27ff02e19cb9
http://dx.doi.org/10.3797/scipharm.0808-05
https://pdfs.semanticscholar.org/13bf/993de8f77462335ebc07365adb38e56e706f.pdf
https://pdfs.semanticscholar.org/13bf/993de8f77462335ebc07365adb38e56e706f.pdf
https://www.ijariit.com/manuscripts/v4i1/V4I1-1143.pdf
https://www.ijariit.com/manuscripts/v4i1/V4I1-1143.pdf
http://dx.doi.org/10.18639/RABM.2016.02.293742
http://dx.doi.org/10.1016/j.jchromb.2016.10.001
http://dx.doi.org/10.2174/157341212803341735
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Wilson%2C+Nicola+D
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Ivanova%2C+Maria+S
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Watt%2C+Robert+A
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Moffat%2C+Anthony+C
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Moffat%2C+Anthony+C
http://dx.doi.org/10.1211/002235702320402107
http://dx.doi.org/10.17660/ActaHortic.2004.629.64

