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TOM TAT

Dt vin dé: Tinh dau bach dan chanh giau citronellal thuwong dwoc sir dung trong nhiéu
nganh cong nghiép nhuw thuc pham, my pham va dwec pham. Viéc kiém soét char heong tinh dau,
ddac biét 1a logi dwoc dung, la diéu kién can thiét d@é dam bdo tinh an toan va hiéu qua cua tinh dau.
Muc tiéu nghién cizu: Chiét xudt tinh dau bach dan chanh bang phwong phdp cat 16i cuén hoi nuwéc.
Xay ding quy trinh dinh heong citronellal trong tinh dau bach dan chanh chiét dieoc bang phirong
phap sdc ky khi. Péi twong va phwong phdp nghién ciru: Tinh dau tir 14 bach dan chanh dwoc thu
hai & Long An vdo thang 5 nam 2019, khao sét qui trinh chiét ti wu. Xay dung qui trinh dinh lirong
citronellal bang phirong phdp sdc ky khi (GC, Gas Chromatography). Két qud: Khdo sdt cdc diéu
ki¢n chiét dé dat dwoc thé tich va tinh chat tinh dau toi wu: dé am 16,3%, ti 1¢ nudc/duwoc lidu 1a 6:1
(mL:g), nong dg NaCl 2%, thoi gian cdt 1 gio, toc dg cat 2 mL/phit. Diéu Kién sac Ky téi wu: cét Agilent
HPS5 (kich thuéc 0,32 mm x 0,25 um x 30 m), nhiéz dé tiém mau: 250°C, ti I¢ chia dong: 1:10, nhiét do
detector 280°C, thé tich tiém mau 1 pL, khi mang: nitrogen, toc dg dong: 3 mL/phiit. Chuong trinh nhiét
@6 10: 40°C (2 phiit) tang dén 100°C Véi toc dé 10°Clpht, giirkhodng 1 phiit, den 104°C toc dé 2°Clphlit,
giir khodng 2 phuit, dén 106°C téc dg 2°Clphut, gitr khodng 2 phiit, dén 110°C téc dg 40°C/phut, khong
gir, dén 200°C toc dg 40°C/phit va gii trong 1 phit. Khodng nong do tuyén tinh 100-280 pg/mL |
phwong trinh hoi qui'y = 0,6589x + 21,015 véi R?= 0,9982. Két lugn: P xdc dinh diegre diéu Kién toi wu
chiét xudt tinh dau 1& bach dan chanh dong thoi xay dung va tham dinh qui trinh dinh leong citronellal
trong tinh dau bach dan chanh bang phirong phdp GC-FID.

Tir khoa: citronellal, bach dan chanh, GC-FID.

ABSTRACT

QUANTITATIVE DETERMINATION OF CITRONELLAL IN ESSENTIAL
OIL OF Eucalyptus citriodora Hook BY GC-FID
Nguyen Thi Tuyet Nhi*, Huynh Thi Ngoc Nhung,
Nguyen Ngoc The Tran, Lam Thanh Hung
Can Tho Univercity of Medicine and Pharmacy
Background: Essential oil from Eucalyptus citriodora Hook is commonly used in food,
cosmetic and pharmaceutical industry. Quality control of essential oils, especially pharmaceutical
grade, is necessary to ensure the safety and effectiveness of pharmaceutical products containing
essential oils. Objectives: Essential oil was isolated by steam distillation and quantitative
determination of citronellal was carried out by using a validated GC with FID detector. Materials
and methods: Essential oil was obtained by steam distillation of the E. citriodora leaves collected
from Long An on May, 2019. Different gas chromatographic conditions were investigated in order
to obtain an optimal condition for citronellal determination. Results: Optimal parameters for
essential oil extraction are: moisture content of E. citriodora leaves of 16.3%, water-leave ratio of
6:1 (mL:g), NaCl concentration of 2%, distillation time of 1 h, distillation rate of 2 mL/min. A
method for quantitative determination of citronellal in essential oil was developed on Agilent 7890B
gas chromatograph coupled to an FID detector; fused silica capillary HP-5 column (0.32 mm x 0.25
um x 30 m); inlet temperature of 250°C; split ratio of 1:10; detector temperature: 280°C; inject
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volume: 1ul; carrier gas: nitrogen; flow rate of 3 mL/min; oven temperature program: 40°C (2 min)
to 100°C at the rate of 100°C/min, hold for 1 min , to 104°C at the rate of 2°C/min, hold for 2 min,
to 106°C at the rate of 2°C/min, hold for 2 min, to 110°C at the rate of 40°C/min, not hold, to 200°C
at the rate 40°C/min and finally hold for 1 min; linearity range from 100 to 280 pg/mL (y = 0.6589x
+ 21.015, R?= 0.9982). Conclusion: The optimal condition for extracting essential oil from the
leaves of Eucalyptus was developed. The validated GC-FID method enables a reliable quantitative
determination of citronellal in E. citriodora essential oil.
Key words: Citronellal, Eucalyptus citriodora Hook, GC-FID.

I. PAT VAN DPE

Bach dan chanh (Eucalyptus citriodora Hook) thuong dugc tim thay ¢ nhitng vung
¢6 khi hau 6n déi va nhiét déi, 1a mot loai cdy rirng quan trong dé lay gd va san xuat mat
ong [3], [5]. Hon nita, tinh dau trong 14 bach dan chanh c6 kha ning khang khuan, chéng
oxi hoa co thé tng dung dé phat trién cac loai thubc mai [7]. Hién nay, ¢6 rat nhiéu nghién
ciru trén thé gisi ve thanh phan héa hoc c6 tac dung dugc 1y déng cha y cua tinh dau nhu:
khang khuan, khang nim, chdng con trung, thude diét co [4], [6], [8]. Tai Viét Nam, nhu
CAU V& St dung cling nhu san Xuat tinh dau ngay cang ting, tuy nhién van chua c6 nhiéu
nghién ciu vé phuong phap dinh lugng citronellal trong tinh dau bach dan chanh. Viéc xay
dung duoc quy trinh dinh lugng thanh phan chinh trong tinh dau bach dan chanh (Eucalyptus
citriodora Hook) nhu citronellal bing sic ky khi (GC) két hop dau do ion héa ngon lia
(FID) la rat can thiét dé kiém tra ham lwong citronellal trong tinh dau, gop phan nang cao
tiéu chuan kiém dinh chat luong tinh dau phuc vu nganh céng nghiép dugc ciing nhu cung
cap nhitng dan liéu khoa hoc nham phat trién cac kha ning wng dung khéc.

Muc tiéu nghién cieu: Chiét xuét tinh dau bach dan chanh bang phuong phap cét
16i cudn hoi nuéc. Xay dung quy trinh dinh lwong citronellal trong tinh dau bach dan chanh
chiét dugc bang phuong phép sac ky khi.

II. POl TUQNG VA PHUONG PHAP NGHIEN CUU
2.1 Poi twong nghién ciru
Tinh dau bach dan chanh duoc chiét xuét tir 14 cy bach dan chanh (Eucalyptus
citriodora) duoc thu hai ¢ Long An vao thang 5 nam 2019.
2.2 Trang thiét bi
Bo chung cat tinh dau, may sic ky khi Agilent GC 7890B ghép dau do FID.
2.3 Pia diém nghién ciru

Phong nghién cttu bd mon Bao ché - Cong nghiép Duogc, Khoa Duge, truong Dai
hoc Y duoc Can Tho.

Phong sic ki khi b mén Duoc Liéu, Khoa Duoc, trudng Pai hoc Y dugc Can Tho.

2.4 Dung moi hoa chat

Ethyl acetat (Bruker, M¥), isopropanol (Merck, Duc) va chuan citronellal (Sigma-
Aldrich) dat tiéu chuan phan tich.

Toluen (Xylong, Trung Quéc), natri clorid (Xylong, Trung Quéc).

2.5 Phuwong phap nghién ciru
2.5.1 Chiét xuit tinh dau
Chiét xuit tinh dau tir 14 bach dan chanh bang phuong phap cat 16i cuén hoi nudc.
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Khao sét quy trinh chiét ti wu: khao sat sy anh huong cua ti 16 nudce, nhiét do, thoi
gian, tc do chiét dén thé tich va tinh chat tinh dau bang phuong phap cat 16i cubn hoi nuéc.

Ti wu hoa diéu kién chiét xuit wu bang phan mém BC Pharsoft.

2.5.2 Xay dwng va tham dinh quy trinh dinh lwong tinh diu chiét dwoc bing
sic ky khi (GC) ghép véi dau do FID.

Khao sat cac diéu kién sic ky du kién, tién hanh thay ddi cac thdng sé ndng d6 dinh
luong, chuong trinh nhiét, ti I¢€ chia dong dé duoc diéu kién sic ky thich hop.

Tham dinh quy trinh dinh luong bao gém céc tiéu chi: tinh phu hop hé théng, tinh
dic hiéu, khoang tuyén tinh, d6 chinh xac, d6 ding, gigi han phat hién (LOD, Limit of
detection) va gisi han dinh lugng (LOQ, Limit of Quantitation) theo huéng dan cia AOAC.

2.5.2.1 Chuan bi miu thir

Can chinh xac khoang 0,5 g tinh dau bach dan chanh cho vao binh dinh mtrc 50 mL,
bo sung vira di ethylacetat, lac déu. Hat chinh xac 0,2 mL dung dich vira pha cho vao binh
dinh muc 10 mL, bé sung vira du ethylacetat, lic déu.

2.5.2.2 Chuan bi miu chuan

Can chinh xac khoang 0,5 g citronellal chuan cho vao binh dinh mirc 50 mL, b6 sung
vira du ethylacetat, lic déu. Hut chinh xac 0,2 mL dung dich vira pha cho vao binh dinh mirc
10 mL, b6 sung vira du ethylacetat, lic déu.

I1. KET QUA NGHIEN CUU
3.1 Két qua khao sat diéu kién chiét xut tinh dau

Khao sat anh huong mot s6 yéu t6 dén the tich tinh dau thu duge. Xéc dinh duoc tac
dong caa 3 yéu t6 1a do am duoc liéu, th(n gian chung cat va toc do cat.

Khao sat anh hudng cua mot s6 yeu t6 dén tinh chat cam quan tinh dau thu duoc.
Xéc dinh dugc tac dong cua 4 yeu t6 1a d6 am duoc liéu, thoi gian chung cét, ti 1& nudc/duoc
lidu, toc do cat.

Tién hanh cac thuc nghiém theo thiét ké nghién ctu va xac dinh dugc diéu kién
chung cét toi wu, v6i do am dugc liéu 16,3%, thoi gian chung cat 1 gio, ty 18 nude/dugc lidu
6:1, toc d6 chung cat 2 mL/phit va nong do NaCl 1a 2%.

Tién hanh kiém ching cong thirc t6i wu, thu dwoc tinh dau véi thé tich 1a 0,546 mll,
¢6 mui thom phu hop véi két qua du doan caa phan mém BC Pharsoft.

3.2 Xay dung va tham dinh quy trinh dinh lwgng citronellal trong tinh dau bach
dan chanh bing GC-FID

3.2.1 Xay dwng quy trinh
Khao sat diéu kién sac ky
Diéu kién thich hop cho phan tich citronellal trong tinh dau bach dan chanh nhu sau:
Cot phan tich: cot Agilent HP5 (kich thuéc 0,32 mm x 0,25 pum x 30 m)
Nhiét o tiém mau: 250°C, ti I¢ chia dong la 1:10.
Detector ion hda ngon lira: nhiét do detector 280°C, thé tich tiém mau 1 pL, toc
d6 dong khi H2 80 mL/phut, dong khong khi 400 mL/phat, dong khi bé tro 45 mL/phuit.
Téc @6 dong: 3 mL/phit.
Thoi gian phén tich: 19,4 phat.
Bang 1. Diéu kién sic ky téi vu dinh lwong citronellal trong tinh dau bach dan chanh.
Khao sat tinh twong tinh hé théng: pha dung dich chuan citronellal va dung dich thi
tinh dau bach dan chanh c6 ndng d6 1a 200 pg/mL.
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o7 | Nhigt b Téc dp ting nhigt @6 | Thoi gian luu Thai gian phan tich
(°C) (°C/phut) (phut) (phat)
1 40 2 2
2 100 10 1 9
3 104 2 2 13
4 106 2 2 16
5 110 40 0 16,1
6 120 40 1 19,4
Bang 2. Két qua khao sat twong thich hé théng (n=6)
Miu tf;'ﬁ;ﬁe tr S K’ A N R,
Xio 14,8 228,9 6,6 1,1 308620 21,42
Chuin SD 0,001 1,2 0 0,02 5524 0,01
RSD 0,06 0,5 0 1,8 1,8 0,02
Xio 14,8 151,4 6,6 1,0 314969 17,5
Thie SD 0,001 0,60 0 0,02 43234 0,01
RSD 0,001 0,39 0 1,92 1,4 0,05

Nhan xét: RSD cua cac thong sé sac ky tr, S, k’, As, N, Rs cia mau thir va mau chuan

déu nho hon 2% sau 6 l}ﬁm tiém lién tjép. Quy trinh dat tinh tuong thich hé thong nén diéu
kién sac ky thich hgp dé tién hanh tham dinh.
3.2.2 Tham dinh phwong phap
Tinh dic hiéu: khao sét trén cac mau: mau dung mdi, mau thir, mau chuan, mau

thir thém chuan, thu duoc két qua nhu sau:
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Hinh 3: Sic ky do thir thém chuan Hinh 4: Séc ky d6 dung moi
binh citronellal cua mau thu c6 thoi gian luu trong duong véi thoi gian luu cua
dinh citronellal c6 trong mau chuan. Sac ky do dung moi khong c6 dinh ¢6 thoi gian luu
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turong duong vai thoi gian luu caa dinh trong mau chuan. Dinh can khao sat cua mau thir
thém chuan c6 su tang 1én vé chiéu cao va di¢n tich cua dinh citronellal, c6 thoi gian luu
tuong duong vai thoi gian luu cia dinh citronellal trong mau chuén.

Khoang tuyén tinh, mién gia tri, LOD, LOQ:
Bang 3. Khoang tuyén tinh, mién gia tri, LOD, LOQ cua citronellal trong tinh dau bach
dan chanh.

Khoang nong dd tuyén tinh 100-280 (pug/mL)
Puong tuyén tinh y=0,6589x + 21,015
R? R?=0,9982
LOD 3,2 (ug/mL)
LOQ 9,86 (ug/mL)

Do chinh xac:
Bang 4. Két qua tham dinh do chinh xéc citronellal trong tinh dau bach dan chanh

STT Nong d¢ citronellal ngdy | Nong dd citronellal ngay | Nong dé citronellal ngay
1 (ug/mL), n=6 2 (Mg/mL), n=6 3 (ug/mL), n=6
Xir li Xw=125,6 pg/mL Xin=125,8 pg/mL Xin=125,4 pg/mL
két qua SD=0,2 SD=0,3 SD=0,7
RSD=0,4 % RSD=0,4 % RSD=1,2%

Nhan xét: Gié tri RSD cuia ham luwong citronellal ngay 1, ngay 2, ngay 3 lan luot Ia:
0,4%, 0,4%, 1,2%. Céc gia tri ny < 2%, nén dat do lap lai theo huéng dan caa AOAC.

Do dung:
Bang 5. Két qua dinh lwong ndng do citronellal trong tinh dau bach dan chanh (n=6)
STT Nong dé citronellal (ug/mL) Xir ly két qua
1 125,6
2 125,0 Xw= 1254 pg/mL
3 1249 —
4 125,1 SD=0,64
5 1252 RSD=0,51%
6 126,6

Bang 6. Két qua tham dinh d6 ding citronellal trong tinh dau bach dan chanh

i Nong do Lwgng chuan Lwgng chuan Ti 16 hdi phuc
Mau citronellal trong | citronellal thém | citronellal tim (%)
mau (ug/mL) vao (ug/mL) lai (ug/mL)

1254 152 277,3 99,9

80%

(n=3) 125,4 152 277,6 100,1
1254 152 278,1 100,4
1254 190 317,1 100,9

%22;/; 1254 190 315,6 100,1
1254 190 314,2 99,3
125,4 228 352,0 99,4

%ﬁgg’g’ 1254 228 3521 99.4
125,4 228 350,8 98,9

Nhan xét: Do dung duoc thuc hién & 3 nong do khac nhau, moi nong do tien hanh
trén 3 mau thu. Chuan bi mau thir ¢6 nong d6 200 pg/mL thi nong do citronellal c6 trong
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mau thir trung binh 1a 125,4 pg/mL (bang 5), mau thir thém chuan: lan luot cho thém vao 3
mau thir lugng chuan véi 3 mic 80%, 100%, 120% so véi ham luong citronellal trong mau
thir. Ty 1& hdi phuc cua citronellal 99,3-100,9%, ty 1& hdi phuc trung binh cua citronellal 1a
99,8%. Ty & hdi phuc nam trong khoang gigi han cho phép, vay quy trinh dat 46 dang.

IV. BAN LUAN

Vi diéu kién chiét tinh dau tir 14 bach dan chanh t6i uu tim dugc, tinh dau thu dugc
¢6 tinh chat cam quan tét, khong mau, mui thom nong. Ham luong tinh dau trong 14 bach
dan chanh la 1,6%, cao hon so v&i cac nghién ctru trong va ngoai nudc [1], [9]. Nguyén
nhan 1a do sy khac nhau vé diéu kién chiét xuit.

Ham luong citronellal trong nghién ctiu chiém 61,9% tinh dau toan phan. Két qua
ndy cao hon so v6i ham lugng citronellal trong tinh dau bach dan chanh tir An Do khi chiét
cung mot phuong phap [9]. Sw khac nhau veé ham lugng citronellal trong mét loai c6 thé do
giai doan phat trién cua L cly, dinh dudng, loai dat, cac yéu té moi trudng, nhiét do, khi hau
va thoi gian thu thap mau [2].

Quy trinh dinh lugng citronellal trong tinh dau bach dan chanh sir dung dung moi
phd bién, xtr If mau don gian, thoi gian phan tich ngan (19,4 phat) so vai nghién ciru trude
day [10].

V. KET LUAN

Pi tim dugc diéu kién chiét xuat téi wu tinh diu bach dan chanh tir 14 dé dat duoc
thé tich va tinh chét tinh dau toi uu: d6 am 16,3%, ti 1é nude/duoc lidu 6:1 (mL:g), ndng do
NaCl 2%, thoi gian cat 1 gio, toc do ct 2 mL/pht.

D3 x4y dung qui trinh dinh luong citronellal trong tinh dau bach dan chanh bang
phuong phap GC-FID véi chuong trinh nhiét d 10: 40°C dén 120°C trong khoang thoi gian
phan tich 19,4 phut, thoi gian Iuu cua citronellal 1a 14,8 phat. Hon nita, phuong phap da
duogc tham dinh dat vé d6 dac hiéu, do dung, d6 chinh xac. Khoang nong do tuyén tinh 1a
100-280 pg/mL véi phuong trinh héi qui y = 0,6589x + 21,015, véi R?= 0,9982.
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