VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 38, No. 2 (2022) 35-42

" KHOA HOC

VNU Journal of Science: Medical and Pharmaceutical Sciences

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

Original Article

Evaluation of Two Methods of Extracting Essential Oils
from Citrus maxima

Dang Thi Ngan®*, Ha Thi Thanh Huong?, Pham Thu Thao!, Nguyen Thanh Hai?,
Nguyen Thi Hai Yen?!, Bui Thi Thuong!, Nguyen Thu Hien3

WWNU University of Medicine and Pharmacy, 144 Xuan Thuy, Cau Giay, Hanoi, Vietnam
2/AST Institute of Natural Products Chemistry, 18 Hoang Quoc Viet, Cau Giay, Hanoi, Vietnam
Tan Trao University, Trung Mon, Yen Son, Tuyen Quang, Vietnanm

Received 19 February 2022
Revised 17 March 2022; Accepted 08 April 2022

Abstract: Essential oil from Citrus maxima was extracted by steam distillation and solvent
extraction. The organic solvent extraction method achieved a 28.5% increase in efficiency compared
with the steam distillation method. TD1 essential oil had a strong smell, mixed with water and other
impurities (wax, resin...). In contrast, TD2 essential oil was fragrant due to its high essential oil
content. The chemical composition of TD2 was more than TD1. The main components of essential
oils such as pinene, limonene, phellandrene, ocimene, linalool, anethole, eugenol, zingiberene,
nerolidol, etc. were kept intact, not denatured, without impurities.
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Tém tit: Nghién ctru s dung phuong phap cat kéo hoi nudc va phuong phap chiét xuét tinh dau
bang dung moéi d& bay hoi dé chlet xuét tinh dau tir canh hoa budi. Ket qué 1a phuong phép chiét
béng dung moi hitu co dat hi¢u suét tang 28,5% so vdi phuong phéap cit kéo hoi nuée. Trong khi
tinh diu TD1 thu duoc tir phwong phap cat kéo hoi nude ¢6 mui héc, 14n nhiéu nude va cac tap chét
khac nhu sap, nhua cta hoa thi tinh dau TD2 thu dwoc tir phwong phap chiét v6i dung moi c6 mui
thom nong do ham lugng tinh dau cao. Thanh phan hoa hoc ctia TD2 nhiéu hon TD1, céc thanh
phén chinh nhu pinen, limonen, phellandren, ocimen, linalool, anethol, eugenol, zingiberen,
nerolidol,... ctia tinh ddu dugc giit nguyén ven khong bi bién tinh, khong bi 13n cac tap chit khac.

Tir khéa: Budi, tinh dau, cat kéo hoi nude, chiét bang dung méi hiru co, GC-MS

1. Mé dau

Céc cdy c6 tinh dau 1a ngudn nguyén ligu
phong phu str dung cho nhiéu muyc dich khéac
nhau nhu sat trung, sat khuan, 1am nguyén liéu
dé san xuat thudc, dugc my phdm, lam gia vi,
huong li€u trong sinh hoat. Bu6i la mét loai ndng
san co trit lugng 16m & Viét Nam. N6 khong chi
duoc sur dung nhu nhiing loai cay an qua, ma con
¢6 nhiéu cong dung hiru ich trong cdc bai thude
dan gian chita cam cim, nhirc dau, sat khuan
moc toc [1]. Theo cac nghién ctru ¢ mot s6 quéc
gia khac, nhimng loai tinh du budi c6 hoat tinh
khang viém, khang khuan, khang nam, chéng
oxy hoa rat tot. Dic biét, tinh dau hoa budi ¢o
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ham lugng monoterpene cao, day 1a nhom chat
¢6 kha ning khang khuan E.coli va Salmonella
dem lai tic dung diét ndm trén da rat t6t [2-6].
DPang chu y 1a trong cac bo phén ctia cay budi co
chtra ham lugng tinh dau cao, dic biét 1a bo phan
14, canh hoa budi. Tuy nhién néu hai I4 thi s& lam
cho qua va hoa khong phat trién dwoc. Hang
nam, cdy budi cho rat nhiéu hoa, dé budi dau
duogc nhiéu trai, tap trung cac chit dinh dudng dé
nudi nhuy va qua, ngudi dan sé phai loai bo di
phan canh hoa nén day 1a ngudn nguyén liéu san
¢6 ma it duogc khai thac.

Tai Viét Nam, c6 mot sd nghién ciru chiét
xudt tinh dau hoa budi bang phuong phap cat kéo
hoi nuée tuy nhién nhugc diém cua phuong phap
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nay 1 hiéu suét thip, san pham thu dugc ¢ chat
luong chua cao do anh hudng ctia mot sd chat dé
bi phan huy [7 8]. Nghién clru nay st dung
phuong phap cét kéo hoi nudc va phuong phap
chiét xuat tinh dau bang dung moi dé bay hoi dé
chiét xuét tinh dau tir canh hoa budi va danh gia
anh huong ciia phuong phap chiét xuat dén ham
luong va chét lugng tinh dau hoa budi.

2. P6i twong va phuong phap nghién ctru
2.1. Béi twong nghién ciru, dung méi, héa chat

Mau nghién ctru 1a canh hoa budi duge duoc
thu hai tai lang Phii Dién, quan Bic Tir Liém, Ha
Noi vao ngay 27 thang 02 nam 2021. Hoa budi
sau khi thu hai, tach riéng phan canh hoa, lam
sach tranh 1an céc tap chit & cac bd phén khac.
Hoa budi dung dé tach chiét tinh dau phai twoi,
khong bi nidm mdc, khong bi hu hong, dap ta,
Sau bénh.

Céc loai dung moi, hoa chét: nudc cét, n-hexan
(Trung Qudc), ethanol 96% (Trung Qudc).

2.2. Thiét bi dung cu

Tu séy Memmert Binder-FD115, can ki thuat
Precisa BJ 610C, can phan tich Precisa
262SMA-FR, may siéu &m GT-1730QTS, hé
thdng cat kéo hoi nude, may li tim, bép dun binh
ciu (Trung Qudc), may cd quay chan khdng RV
10 Digital V (IKA-Pirc) (cac thiét bi nay dit tai
cac phong thi nghiém ctia Truong Pai hoc Y
Duoc, Dai hoc Qubc gia Ha Noi). Hé thiét bi
chung cit phan doan, may do phdé GC-MS (Vién
Hoéa hoc cac Hop chét Thién nhién).

3. Phwong phap nghién ctru

Téch chiét bang phirong phdp cat kéo hoi meée
Quy trinh thyc hién gém cac budc nhur sau:
- Chuén bi nguyén liéu: Tién hanh can chinh
xac 150 g canh hoa budi, xu 1y loai bo céc tap
chat nhu nhyy hoa, cudng hoa, sau d6 thai nho.
- Pha mang sinh chat: Cho cénh hoa vao binh
thiy tinh, thém 450 mL nudc cat, ti 18
nude/nguyén lidu 3/1 (mL/g). Sau d6 dé binh vao

may siéu 4m 45 phut dé pha mang té bao. Trong
céc cong bd trude day, tinh dau budi duoc chiét
tach theo phuong phap ct kéo hoi nudc nhung
nguyén li€u chi dugc tan nhé ma khong c6 budc
pha mang sinh chat. Viéc pha v& mang sinh chat
s& giup nude c6 thé dé dang tham thau vao cac
mo thuc vét dé kéo tinh dau thoat ra ngoai, giup
tang hiéu suat thu hoi tinh dau [9].

- Cat kéo hoi nudc: lap binh cau chira nguyén
liéu vao hé cit kéo hoi nuéc, md van xa nudc
1am mat bd phan ngung tu, bt bép dién tién hanh
gia nhiét. Khi hdn hop soi, nudc s& boc hoi mang
theo tinh dau, hoi nudc chira tinh dau di qua 6ng
sinh han 1am lanh, tai ddy hoi nudc chira tinh dau
s& dugc ngung tu va roi xudng 6ng xiphong (bd
phan ngung tu). Luong tinh diu ting dan va tach
pha véi nuéc. Tién hanh thu 1ay tinh dau tho. Ap
sudt cat bang voi ap suat khi quyén. Qua trinh cat
kéo hoi nudc cir tiép tuc cho t6i khi luong tinh
dau duoc 16i cudn ngung tu dudi dng xiphong
khong dbi.

- Phan ly: hdn hop thu duoc gdm tinh dau 1an
nuée (tinhbdau thd) dwoc chuyén vao bng ly
tam, ly tdm trén may ly tdm 5.000 vong/phat
trong 10 phut, do tinh dau nhe hon nu6c nén sau
khi ly tdm thu duoc 2 16p tach khoéi nhau 1a 16p
tinh dau & trén va 16p nu6e ¢ dudi.

- Tinh ché tinh dau: st dung micro pipep hut
lay phan tinh dau ra khoi hdn hop cho vao lo sam
mau, bo sung vao lo 1 lugng nho mubi Na,SO4
nham muc dich loai bo ndt lwgng nudc rat nho
con lan trong tinh dau. Gan loc mubi Na SO, s&
thu dugc tinh dau.

Tdch chiét bang phirong phap chiét véi dung
méi hitu co két hop véi chung cat phan doan

- Chuan bi nguyén li¢u: tién hanh can chinh
x&c 150 g cdnh hoa budi, xtr 1y loai bo cac tap
chat nhu nhuy hoa, cudng hoa sau d6 thai nho.

- Chiét xuat v6i ethanol 96% (EtOH): thém
450 mL EtOH 96% vao nguyén li€u ¢ budc 1,
chiét siéu am trong 30 phut, loc loai bo phan ba
thu dich chiét ethanol. Tién hanh c6 dic dich
chiét bang may c6 quay chan khong dé loai bo
dung moéi, thu dugc can ethanol. Thém 450 mL
dung mdi n-hexan vao cin ethanol trong phéu
chiét 1000 mL, lic déu thu duoc dich n-hexan
chtra toan bo tinh dau.
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- Chung cét phéan doan: dich n-hexan chira
toan bo tinh dau duge dua vao binh cau 2 voi c6
nham dit trén bép dién. Lap hé thong chung cat
phan doan, cot chung cit phan doan mot dau
dugc ndi voi bom hit chan khong dé giam nhiét
d6 chung cat, giam anh hudng toi cac chat nhay
cam v&i nhiét do; dau con lai ndi véi hé thong
lam lanh dé lam ngung tu hoi bay lén, thu dugc
tinh du & cac binh cau nhanh. Bat bép dién gia
nhiét & nhiét d6 60 °C va diéu chinh ap suat vé
mirc (-0,2 atm). Tién hanh chung cit phan doan
trong khoang 6 gid cho dén khi khong con thay
hat tinh dau dugc ngung tu trén sinh han nita tirc
1a tinh diu duoc tach hoan hoan khéi dich n-
hexan thi ding lai, thu dugc tinh dau thd.

- Tinh ché tinh dau: Sir dung pipet hut lay
phén tinh dau ra khoi binh cau vao lo sAm mau,
b6 sung vao lo 1 lwong nhd mudi Na,SO4 nham
muc dich loai bo nt lwong nudc rat nho con 14n
trong tinh dau (do trong dung méi chiét con 1an
1 lugng nhoé nudce). Gan loc mudi Na,SO; sé thu
dugce tinh dau sach.

Pdnh gid hiéu qud chiét xudt va thanh phan
héa hoc cua tinh dau thu dwoc tir 2 phwong phdp

Hiéu qua chiét xuat duoc danh gia thong qua
ham luong tinh dau thu dugc sau qua trinh chiét.

Ham luong tinh dau dugc tinh theo cong thic:

Khéi lwgng tinh dau thu dwoc

Ham luong tinh dau (%) = KhGi lwong mau s dung x 100
Trong do:
Khoi lugng tinh dau 1a khoi luwgng chat chiét
duoc (g);

Khoi lrgng miu 1a khoi lugng hoa budi dem
chiét (g):
M2-M1
M1

Hiéu suét chénh léch = x 100

Trong do:

+ M2 (g): khéi lwong tinh dau thu dugc bang
phuong phap st dung dung méi;

+ M1 (g): khéi lwong tinh dau thu dugc bang
phuong phap cat kéo hoi nuéc;

+ So sanh hiéu qua chiét ctia hai phuong
phap, danh gia cam quan mau sic, do trong va
mui cua tinh dau.

+ Khéo sat thanh phan hoa hoc cta tinh dau
chiét duoc tir 2 phuong phéap bang k¥ thuat sic
ky khi ghép ndi dau do khdi phé GC-MS.

4. Két qua va ban luin
4.1. Chiét xudt tinh dau hoa budi

Chiét tinh dau hoa buwéi bang phirong phdp
cat kéo hoi nude. Phuong phap nay dua trén sy
tham thau, hoa tan, khuéch tan va bi 16i cudn hoi
nude ciia nhitg hop chat hitu co ¢é trong tinh
diu nam trong cac mo thuc vat khi tiép xuc voi
hoi nudc & nhiét do cao [10]. Két qua da chiét
dugc 0,172 g tinh dau. Ham luong tinh dau thu
dugc theo phuong phép nay 1a 0,115% (tinh theo
khdi lwong nguyén liéu twoi).

Chiét tinh dau hoa buwéi bang phirong phdp
cat dung méi. Nguyén 1y ctia phuong phép 1a dyua
vao nhiét d bay hoi khac nhau cua tinh dau, do
phan cuc cia dung mdi va cac nhom chat. Khi
dua hdn hop dich chiét vao hé thiét bi chung cat
phan doan, sau mot thoi gian chung cat dung moi
¢6 nhiét do bay hoi thdp hon sé& thu dwoc ¢ dinh
cua cOt Vigreux (c0t phan doan) va sau do dugc
ngung tu lai, con tinh dau 6 nhiét do bay hoi cao
hon s¢ dugc gitt lai & binh chung. Qua trinh
chung cit dugc diéu chinh nhiét do, ap sut phu
hop dé thu tinh dau t6t nhéat [10]. Két qua da chiét
duoc 0,221 g. Ham lugng tinh dau thu dugc theo
phuong phap nay 1a 0,147% (tinh theo khdi
luwgng nguyén liéu tuoi).

4.2. Banh gia hiéu qua chiét xudt va thanh phan
tinh dau dwoc chiet tach tw hai phuwong phap

™1 ™2

Hinh 1. Hinh anh tinh diu thu dwoc biang 2 phuong
phép chiét xuat.
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Pdnh gida hinh thite cam quan, hiéu qua chiét
xuat tinh dau

Két qua danh gia cam quan va hi¢u sudt chiét
tinh dau bang 2 phuong phap thé hién & bang

sau, ky hiéu tinh dau thu bang phuong phap cat
kéo hoi nuée 14 tinh dau 1 (TD1) va tinh dau thu
bang phuong phap chiét v6i dung méi két hop
chung cit phan doan 1 tinh dau 2 (TD2).

Bang 1. So sanh hinh thirc cim quan va hiéu sut chiét tinh dau bang 2 phuong phap.

Hinh thirc, cam quan Kh(“'):i lugng Khéi lugng Ham lugng tinh dau
‘ mau (g) tinh dau (g) thu dugc (%)
Tl??éi;l 1 Mui: th(lzfr?lrllh\éarlllifl ?j tmui héc 150 0,172 0.115
TI??[(;;;I ? Mui: thomh/fl%lﬁgitlllgéiagrgé mui hic 150 0.221 0.147
Nhan xét: - V& hiéu qua ctia phuong phap:

V& mit cam quan:

+ TD1 ¢6 mau vang nhat do con 1an nhiéu
nudc va cac tap chét khac nhu sap, nhya cia hoa;
Tinh dau c6 mui thom nhe, tuy nhién ¢6 c6 mui
héc c6 thé do mot sé thanh phan hoa hoc trong
tinh diu nhay cam v&i nhiét do da bi bién tinh do
tiép xtc voi nhiét do cao trong thoi gian dai.

+ TD2 c¢6 mau vang dam do tinh dau kha
sach, 13n it nudc va hau nhu khong bi 1an cac tap
chat khac nhu & phuong phép trén. Tinh dau co
mui thom nong do ham lugng tinh dau cao, thanh
phan hoa hoc cta tinh dau dugc giit nguyén ven
khong bi bién tinh.

Ham luong tinh dau thu duoc & phuong phap
chiét véi dung mdi két hop chung cit phan doan
14 0,147% cao hon & phuong phap cit kéo hoi
nude 1a 0,115%. Co thé tinh toan duoc ngay,
hiéu suat chiét TD2 tang 28,5% so véi TD1.

Buéc dau déanh gid thanh phan héa hoc ciia
tinh ddu hoa budi

Két qua chay séc ky khi két hop khéi phd xac
dinh cac thanh phan hoa hoc cé trong tinh dau
hoa Budi thu bang 2 phuong phap khac nhau
duogc thé hién ¢ Bang 2.

Bang 2. Cac thanh phan hoa hoc c6 trong tinh dau thu boi 2 phwong phap

TD1 TD2
i Tén ciu tir Harr(10}01;’qng Tén ciu tir Harr(lo/lol;qng
1 Pinen <a-> 0,62 Pinen <a-> 0,93
2 Sabinen 1,03 Sabinen 1,06
3 Pinen <b-> 5,28 Pinen <b-> 7,27
4 Myrcen 3,38 Myrcen 1,82
5 Unknown 1 3,28 Phellandren <a-> 1,44
6 Cymen <o-> nd Cymen <0-> 0,11
7 Limonen 7,72 Limonen 7,93
8 Phellandren <b-> 6,99 Phellandren <b-> 5,76
9 Ocimen <(Z)-b-> nd Ocimen <(Z)-b-> 0,30
10 Ocimen <(E)-b-> 6,10 Ocimen <(E)-b-> 7,10
11 Terpinen <g-> nd Terpinen <g-> 0,20
12 Linalool 14,67 Linalool 18,02
13 Borneol (=Endo-Borneol) 0,31 Borneol (=Endo-Borneol) 0,33
14 Terpinen-4-ol 3,42 Terpinen-4-ol 0,21
15 Terpineol <a-> 3,22 Terpineol <a-> 0,19




40 D. T. Ngan et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 38, No. 2 (2022) 35-42
16 Linalyl format 0,60 Linalyl format 0,58
17 Neral 0,60 Neral 0,60
18 Unknown 2 4,11 Geraniol 0,95
19 Geranial 0,87 Geranial 0,92
20 Anethol <E-> (= Anethol <trans->) 5,08 Anethol <E-> (= Anethol 8,72

<trans->)
21 Cinnamy!l alcohol <E-> nd Cinnamyl alcohol <E-> 0,24
22 Anthranilat <Methyl-> 0,42 Anthranilate <Methyl-> 0,46
23 Eugenol 4,92 Eugenol 8,19
24 Copaen <a-> 0,41 Copaen <a-> 0,53
Caryophyllen <E-> (=Caryophyllen Caryophyllen <E->

25 <b->) 3,07 (=Caryophyllen <b->) 2,96
26 Bergamoten <a-trans-> nd Bergamoten <a-trans-> 0,10
27 Farnesen <(Z)-b-> nd Farnesen <(Z)-b-> 0,18
28 Humulen <a-> 0,35 Humulen <a-> 0,40
29 Ethyl cinnamat <E-> 0,47 Ethyl cinnamat <E-> 0,47
30 Curcumen <g-> nd Curcumen <g-> 0,13
31 Unknown 3 1,97 Curcumen <ar-> 2,08
32 Germacren D nd Germacren D 0,24
33 Pentadecan <n-> 0,15 Pentadecan <n-> 0,15
34 Zingiberen <a-> 5,52 Zingiberen <a-> 7,27
35 Farnesen <(E,E)-a-> nd Farnesen <(E,E)-a-> 0,22
36 Selinen <a-> 0,67 Selinen <a-> 0,69
37 Bisabolen <b-> nd Bisabolen <b-> 0,24
38 Sesquiphellandren <b-> 0,48 Sesquiphellandren <b-> 0,46
39 Cadinen <d-> nd Cadinen <d-> 0,23
40 Nerolidol <E-> 5,17 Nerolidol <E-> 5,37
41 Caryophyllene oxid nd Caryophyllene oxid 0,10
42 Unknown 4 3,54 Farnesol <E,E-> 2,41
43 Ethyl methoxycinnamat <E-p-> 0,88 Ethyl methoxycinnamat <E-p-> 0,88

Total 96,81 98,42

(Unknown: khong xac dinh; nd: khong phat hién).

Tir két qua phén tich, xac dinh thanh phan

héa hoc cua tinh diu hoa budi thu dugc béng
2 phuong phap (Bang 2) ta ¢6 mot s6 nhan xét
nhu sau:

+ Tinh dau hoa budi thu dugc bang ca 2
phuong phép (twong g véi TD1 va TD2) déu
¢6 9 thanh phan hoa hoc chinh chiém ham luong
cao trong tinh diu gdm cé: Pinen <b-> (5,28;
7,27); Limonen (7,72; 7,93); Phellandren <b->
(6,99; 5,76); Ocimen <(E)-b-> (6,1; 7,1);
Linalool (14,67; 18,02); Anethol <E-> (=
Anethol <trans->) (5,98; 8,72); Eugenol (4,92;
8,19); Zingiberen <a-> (5,52; 7,27); Nerolidol
<E-> (5,17; 5,37). Két qua nay phu hop voi
nghién clru trudc day cua nhom tac gia Vi Ngoc

Lo va cong su vé thanh phan tinh dau hoa budi
ctia mot s loai budi khac nhau [8].

+ Trong tong s6 9 thanh phan héa hoc chinh
¢6 trong tinh dau hoa budi thi 8 thanh trong TD2
¢6 ham lugng 16n hon trong TD1. Chi duy nhat
¢6 thanh phan Phellandren <b-> ¢ TD1 16n hon
trong TD2. Két qua nay cho thdy TD2 c6 chat
lugng tot hon TD1. Didu nay ciing phan nao giai
thich cho viéc TD2 ¢6 mui thom dam hon TD1.

+ TD2 duogc xac dinh gdm c6 43 ciu tir khac
nhau. trong khi d6, TD1 chi ¢6 32 ciu tir. Cac
cAu tir khong tim thay trong TD1 chii yéu 1a cac
cAu tir c6 ham luong nhé (duoc xac dinh c6 trong
TD2). C6 thé thiy rang cac ciu tir c6 ham luong
nho khong thé chiét ra bang phurong phép cat kéo



D. T. Ngan et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 38, No. 2 (2022) 35-42 41

hoi nude. Piéu nay mot 1an nira khéng dinh chiét
xuat tinh dau bang phuong phap cat kéo hoi nudc
1a khong triét dé béng phuong phap chiét vai
dung méi két hop chung cét phan doan.

+ Trong TD1 c6 xuat hién mot s6 céu tir
khong xac dinh la unknow1 dén unknow 4. Ham
luong tong cua 4 ciu tir ndy chiém dén 12,9%.
Céc cdu tir nay c6 thé 1a do cac cau tir nhay cam
v6i nhiét ¢ di bi bién tinh va thay ddi ciu tric,
day ciing la nguyén nhan gay nén hién tuong mui
hic cta TD1.

Phuong phap cat kéo hoi nude don gian, thuc
hién dé dang, khong str dung dung méi doc hai,
tiét kiém chi phi nhung kha ning chiét tach
khong triét dé do nhitng céu tir trong tinh dau c6
nhiét do s6i cao khé duge chiét tach, thoi gian
chiét 1au, chat lwong tinh dau thu duoc khong
qua cao do 14n nhiéu tap chat. Nguoc lai, phuong
phép chlet tinh dau bang dung méi c6 thé tach
tinh dau gan nhu triét dé, tinh dau thu duge co
ham lugng cac chét cao, chit luong tot. Mac du
quy trinh phtrc tap do thuc hién nhiéu cng doan,
chi phi van hanh cao nhung tinh dau chiét bing
dung méi hiru co c6 ham lugng cao hon, mui
thom hon va chat lugng tSt hon so véi tinh dau
chiét bang cit kéo hoi nudc. Tir cac két qua trén
cho thay, dbi véi nghién ctru chiét tach tinh dau
tur canh hoa budi, ca hai phuong phap déu phu
hop dé str dung chiét tach tinh dau buoi, tuy
nhién phuong phap chiét bang dung méi hitu co
¢6 hiéu suét chiét cao hon, thu duoc tinh dau co
ham luong cao, chtra nhidu thanh phan hoat chat
va mui thom hon. Py ciing 14 nghién ctru dau
tién ing dung phuong phap chiét xuit tinh dau
budi tir canh hoa budi bang dung méi hiru co.
Két qua ciia nghién ctru nay c6 thé tmg dung dé
chiét tach céc loai tinh dau khac tir canh hoa va
cac thyc vat chira tinh dau dé thu dugc tinh dau
c6 mui thom va chéat lugng tdt, tao nguon tinh
dau thién nhién tng dung phat trién cac san
pham cham séc¢ suc khoe, sac dep.

5. Két luan

Da chiét xudt dugc tinh ddu hoa budi va danh
gia dugc anh huong cua phuong phap chiét xuat
dén ham luong va chat lugng tinh dau. Phuong

phap chiét bang dung méi hitu €0 o nhiéu wu
diém hon so voi phuong phap cat kéo hoi nudc.
Tinh dau TD2 ¢6 mui thom ndng do ham lugng
tinh dau cao, thanh phﬁn hoa hoc cua tinh dau
dugc gitr nguyén ven khong bi bién tinh, khong
bi 1an cac tap chat khac. Tinh dau canh hoa budéi
chiét xut theo phuong phap nay c6 thé duoc g
dung lam nguyén liéu dé phat trién thanh cic san
pham chat lugng trong viéc cham soc strc khoe
tir tinh dau thién nhién.

Loi cam on

Nghién ctru nay dugc tai trg boi d8 tai co so
cua Truong Pai hoc Y Dugc “Chiét xudt va bdo
ché dung dich vé sinh phu nit tw tinh dau hoa
buéi”, ma sb: CS.21.01
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