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Abstract: This paper studies the effect of different extraction procedures such as soxhlet extraction
using n-hexane, distillation method and supercritical extraction (SFE) on the physicochemical
properties of garlic essential oil. The yield of garlic essential oil by soxhlet extraction, steam
distillation and SFE-CO, methods was approximately 0.441, 0.124 and 0.465 %, respectively. The
results of the oil analysis by gas chromatography/mass spectrometry method show the presence of
five major compounds, including diallyl sulfide, diallyl disulfide, 3-vinyl-1,2-dithiacyclohex-4-ene,
3-vinyl-1,2-dithiacyclohex-5-ene and diallyl trisulfide. The antioxidant activity of the essential oil
obtained by the SFE-CO, method was significantly higher than by the distillation method, but was
lower than the acid ascorbic one.
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Nghién ciru chiét xuat va danh gia tac dung chéng oxy hoa
cua tinh dau téi tir cu toi (Allium sativum L.)

Nguyén Vin Khanh'*, D6 Thi Nhait, Bui Thanh Tiing?, Nguyén Thanh Hai!
'Khoa Y Duwoc, Pai hoc Quéc gia Ha Ngi, 144 Xudn Thiy, Cau Gidy, Ha Néi, Viét Nam

Nhén ngay 23 thang 02 nam 2020
Chinh sira ngay 03 thadng 3 nam 2020; Chéip nhan dang ngay 10 thdng 3 nam 2020

Tém tit: Toi (Allium sativum L.) 1a mot lodi c6 vai trd rat quan trong trong chi hanh (Allium) duoc
tiéu thy trén toan thé gidi. Cac allicin (diallyl disulfid, diallyl trisulfid) c6 trong tinh dau toi thé hién
tac dung khang khuén va chéng oxy héa t6t. Muc dich cta nghién ctru ndy 1a nghién ctru sy anh
hudng cua cac phuong phap chiét xuat khac nhau nhu chiét soxhlet voi n-hexan, cét kéo hoi nuéc,
chiét xuit bang dung mdi CO, siéu t6i han t6i tinh chét 1y hoa cuia tinh dau toi. Hiéu suat chiét xuat
clia cac phuong phap chiét soxhlet, cit kéo hoi nudc, chiét xuat bang dung méi CO; siéu t6i han
tuong ung 14n luot 14 0,441; 0,124 va 0,465 %. Két qua phan tich bang sic ky khi ghép ndi khéi phd
cho thay tinh dau t6i gdm 5 chét chinh la diallyl sulfid, diallyl disulfid, 3-vinyl-1,2-dithiacyclohex-
4-en, 3-vinyl-1,2-dithiacyclohex-5-en, diallyl trisulfid. Tinh dau duoc chiét xuét béng str dung dung
mdi siéu t&i han cho thiy tac dung chéng oxy hoa cao hon rat nhiéu so véi phuwong phép cét kéo hoi

nudc, nhung thap hon acid ascorbic.

Tir khéa: Tinh dau toi, siéu téi han, sic ky khi khdi phd, hoat tinh chdng oxy hoa, chiét xuat.

1. Mé& dau

Tir 1au, toi (Allium sativum L.) da dugce sir
dung nhiéu trong cudc séng dé diéu trj mot sd
bénh nhu cam lanh, ho va hen suyén [1]. Ngay
nay, nén y hoc hién dai da ching minh t61 c6 rat
nhiéu tac dung sinh hoc t6t nhu khang khuan,
khang ndm, khang vi rat, chéng ung thu, chong
oxy hoa ha cholesterol trong mau, chbng sy két
tap tiéu cau, hoat dong chdng viém va wc ché
tong hop cholesterol [2].

Tinh dau t6i chira diallyl trisulfid, diallyl
disulfid, propyl disulfid va nhiéu hop chat khac
6 tac dung khang khuan va chéng oxy hoa manh
[3] va duoc chiét xuat tir cu toi bang nhleu
phuong phap chiét xuat khac nhau nhu cit kéo

" Téc gia lién hé.
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hoi nudc, chiét véi dung méi hiru co, chiét bang
dung moi siéu tdi han [4].

Trong nghién ctru ndy, chung t6i tién hanh
chiét xuat tinh dau toi bang cac phuong phap
chiét xuat khac nhau va dénh gia mot s6 dic tinh
cta tinh diu t6i nhu hinh thirc, thanh phan hoa
hoc va tac dung chdng oxy hoa cua tinh dau chiét
xuét duoc.

2. Nguyén liéu va phuwong phap
2.1. Nguyén li¢u

Toi Kinh Moén (Hai Duong) dugc thu
hoach vao thang 01 nam 2018; 1,1-diphenyl-2-
picrylhydrazyl; natri sulfat, methanol (Trung
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Quéc), n-hexan, acid ascorbic (Pirc), nudc tinh
khiét, khi CO2 sach (Viét Nam).

T4 dugc va héa chat déu dat tiéu chuan dugc
dung hoac tinh khiét phan tich.

2.2. Thiét bi

May do quang UV-2600 Shimadzu (Nhat
Ban), can phén ky thuat Shimadzu (Nhat Ban),
can phan tich AY 129 Shimadzu (Nhat Ban), h¢
thdng chiét xuat CO, siéu t6i han SFE 500 hang
Waters (My), bép dién WHM 12012 Daihan
(Han Qudc), hé thong sic ki khi ghép khbi phd
GC-MS 2010 Plus Shimadzu (Nhat Ban), hé
thdng cit quay Rovapor R- 210 Buchi (D).

2.3. Phwong phap nghién cuu

2.3.1. Xur Iy nguyén liéu

Mau toi twoi Kinh Mén dugc boc vo, xay nhd
bang mdy xay sinh t6 dé chuan bi cho qua trinh
chiét xuat.

2.3.2. Cdc phwong phdp chiét xudt tinh dau t6i

Chiét xuit tinh dau t6i bang dung méi CO2
siéu tdi han (SCO2):

Céc yéu t6 anh huéng dén qua trinh chiét 1a
nguyén liéu, ap suét chiét, nhiét do chiét, ty 18
duogc liéw/ dung moéi, toc do dong ciia CO2, va
thoi gian chiét. Trong d6 yéu té thudc vé nhiét
d6 va ap suat anh huong rat 16n téi do hoa tan
ctia cac chét trong dung méi CO, siéu t6i han [5].
Tham khao mét s6 cac nghién ctru trude [6,7],
tién hanh khao sat chiét 200g toi bang dung moi
CO;siéu tGi han & cac diéu kién nhu sau:

- Ap suat: 100 - 300 bar.

- Nhiét do: 35 - 50 °C.

- Téc d6 dong CO,: 10 g/phuit.

- Thoi gian chiét xut: 0 - 150 pht.

Tinh dau chiét xuat dugc bao quan trong ti
lanh ¢ 4°C.

Chiét xuat tinh diu bang phuwong phap cat
kéo hoinudec:

200 g t6i dugce cho vao ndi thém 1000 mL
nude sau do6 lip vao hé thong chung cét 16i cudn
hoi nude. Sau mot khoang thoi gian 3 gio, tat bép
dé ngudi, do tinh dau nhe hon nuéc ndm & phia

trén nén xa van dé nudc chay ra trude sau do sé
thu duoc tinh dau. Dung mudi Na;SO4 dé lam
khan phan nudc con 14n trong tinh dau dé thu
duogc tinh diu nguyén chit. Tinh dau dugc bao
quan trong tu lanh ¢ 4°C.

Chiét xuét tinh dau bang phuong phap chiét
Soxhlet v&i dung moi n-hexan:

200 g t6i cho vao gidy loc goi lai rdi cho vao
binh chiét, thém vao binh cdu 200 mL n-hexan
sau d6 1ap vao hé thong chiét Soxhlet. Sau 6 gio,
tat bép dé nguoi, thu toan bo dich chiét dem co
quay dudi ap suit giam dé loai bo n-hexan &
nhiét ¢ 40°C. Pem can va tinh ham luong tinh
dau thu dugc. Tinh dau duoc bao quan trong ti
lanh & 4°C.

2.3.3. Phuong phdp xdc dinh hiéu sudt chiét
tinh ddu toi

Hiéu suat chiét tinh dau t6i dugc tinh theo
cong thure sau [5,6]:

. . Khéi lugng tinh dau
Hiéu suat chiét (%)= x 100
Khéi luong mau

Trong d6: khdi luong tinh dau 1a khdi lugng
chat chiét xuat dugc (g). Khdi luong mau 1a khbi
luong t6i dem chiét (g).

Céc phuong phap danh gia tinh dau:

Hinh thire: xac dinh mau sic, do trong va mui
ctia tinh dau.

Phuong phap xac dinh cic thanh phan hoa
hoc chinh ciia tinh dau:

Thanh phan hoa hoc cua tinh dau t6i dugc
xac dinh bang phuong phap sic ky khi ghép ndi
dau do khéi kho (GC-MS):

- Chuén bi miu: 14y chinh xac 20 ul tinh dau
téi cho vao lg, thém 1000 pl n-hexan, lic déu.
Sau d6 ldy 500 pl dung dich vira pha cho vao lo,
thém 2000 pl n-hexan, lic déu t6i khi dong nhat.
Dung dich dugc loc qua mang loc cellulose
acetat 0,2 um dé chay sac ky.

- Piéu kién sic ky: phan tich GC-MS dugc
tién hanh trén may SHIMADZU GCMS-QP
2020. Cot SH-Rxi-5Sil MS (30m x 0,25p x
0,25p). Str dung helium lam khi mang véi toc d6
dong khi 1,61 ml/phit, ap suat 100 kPa. Nhiét do
budng tiém 250°C, ty 1& chia dong 1/5, thé tich
tiém 1 pl. Chuwong trinh nhiét d6: Nhiét d6 dau



52 N.V. Khanh et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 36, No. 3 (2020) 49-56

50°C, tang 8°C/phut dén 270°C va giir trong 3
phat. Ghi nhan khdi phd m/z trong khoang tir 30
- 500, nhiét do ngudn ion: 200°C, nhiét do
interface: 250°C. Thu vién phd NIST 11 duoc st
dung dé dinh tinh cic thanh phan héa hoc cia
tinh dau.

- Két qua: ham luong % clia chit A trong
méu phan tich c6 n thanh phan véi dién tich pic
1a Si, So,... Sn (A 1a mot trong s6 n thanh phan
trong tinh dau) dugc tinh theo cong thirc sau:

Sa
Si+Sy +...+S

Tac dung chong oxy hoéa DPPH:

1,1-diphenyl-2-picrylhydrazyl (DPPH) la
chét tao ra géc tu do dugc dung dé sang loc tac
dung chéng oxy hoa ciia cac cht nghién ctru.
Hoat tinh chéng oxy héa thé hién qua viéc lam
giam mau cia DPPH, dugc xac dinh bﬁng cach
do quang & budc song A= 517 nm. Tién hanh pha
dung dich DPPH c¢6 ndng d6 0,24 mg/ml trong
methanol (MeOH). Mau thir duoc pha lodng
trong MeOH theo ddy nong d6 1a 50 pg/ml; 37,5
pg/ml; 25 pg/ml; 12,5 pg/ml; 3,125 pg/ml (tinh
dau t6i thu dugc bang phuong phap SCO,) ; va
theo ddy ndng d6 500 pg/ml; 300 pg/ml; 250
pg/ml; 150 pg/ml; 125 pg/ml (tinh dau toi thu
dugc bang phuong phép cat kéo hoi nudc). Lay
450 pl DPPH 0,24 mg/ml pha véi 2550 pl
MeOH va 100 pg/ml mau thir da duoc pha lodng

%A= x 100

tron 1an, boc giéy bac, U trong béng tdi. Dé thoi
gian phan mg 20 phut & 25°C, doc mat do hép
thu cia DPPH chua phan tng bing may doc
quang phé Shimazhu UV-2600 & budc song 517
nm. Phén trim quét goc tu do DPPH ciia mAu thir
duogc tinh theo cong thire sau:

'As

x 100

% chdng oxy hoa =
C

Trong d6: Ac 1a do hap thu quang cua mau
chuan (abs), As 1a d6 hap thu quang cua dung
dich mau tha/ chang (abs).

Miu chuan acid ascorbic tién hanh tuong tyr
nhu mau thir v6i cac nong d6 1an luot 12 2 pg/ml;
1 pg/ml; 0,5ug/ml; 0,25ug/ml; 0,125ug/ml;
0,0625pg/ml. ICsp dugc tinh theo gia tri % chdng
oxy héa twong quan véi cac ndng do khac nhau
cua chit thu, thi nghiém dugc 1ap lai voin = 3.

3. Két qua nghién ciru

3.1. Khao sdt cac phirong phdp chiét xudt tinh
dau toi

Tién hanh chiét xuat tinh dau toi (TDT) bang
phuong phap cat kéo hoi nudc, chiét soxhlet voi
n-hexan va chiét bang dung méi CO; siéu tdi
han. Két qua thé hién nhu trong Bang 1.

Bang 1. Hinh thirc va hiéu sut chiét xuat TDT véi cac phuong phép chiét khac nhau (n=3)

Phwong phap Cat kéo hoi nudc Chiét soxhlet Chiét SCO,
Hinh thirc Mau vang dam, mui hic | Mau vang dam, mui héc lr\]/rl]aiuélnvang nhat, mui twoi oy
Hiéu suat (%) 0,113 £ 0,003 0,441 £ 0,017 0,465 + 0,012

Két qua cho thay khi chiét bang cac phuong
phap khac nhau thi hiéu sut tinh dau thu duoc
thay doi dang ké, hiéu sudt tinh dau toi thu duoc
ctia SCO; 1a cao nhét (0,465%), thdp nhét & cat
kéo hoi nude (0,113%). Mau sic va mui vi cia
tinh dau toi & cac phuong phép ciing khac nhau,
chiét bang SCO tinh diu c6 mau vang nhat, mui
to1 tuoi tu nhién; hai phuong phap con lai tinh
déu c6 mau vang dam, mui giéng toi di dugc ndu

chin. Nguyén nhan co thé 1a do khi chiét xut
bang cét kéo hoidc chiét soxhlet thi mot s6 thanh
phan trong tinh dau khong bén v6i nhiét nén tinh
dau thu duoc khong con gitt dwoc mui tuoi tu
nhién. Két qua nay ciing twong ty nhu trong
nghién ctru ctia Bottini va cong su [8].

Do vy phuong phap chiét xuit dung dung
moéi CO- siéu tdi han dugc st dung trong cac
nghién ciru tiép theo.
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3.2. Khdo sdt cac diéu kién chiét xudat bang
phuong phap s dung dung méi CO» siéu toi han

3.2.1. Khdo sdt khodng thoi gian chiét xudt

Tién hanh chiét TDT véi cac thong sé quy
trinh nhu sau khéi lugng toi la 200 g; nhiét do
40°C; ap suat: 200 bar; toc do dong CO::
10g/phut; thoi gian chiét: 30, 60, 90, 120, 150
phut. Két qua nhu trong Hinh 1.

06
E 0,4650.485
g _05
£S04
=g 0,25%
5 o ’
22 03 0,185
z E 02 ' 0105
= 0 50 100, 150 200

Thoi gian chiet (phit)

Hinh 1. Hiéu suat chiét tinh ddu toi khi thay doi thoi
gian chiét.

Khi ting thoi gian chiét thi hiéu suat TDT
tang 1én. Tdc do chiét tinh dau toi giam dan theo
thoi gian, lugng dau chiét dugc o thoi diém 120
phat va 150 phut tuong duong nhau lan luot 14
0,465 % va 0,485 %. Két qua nay cho thiy sau
120 phit chiét xuat thi lugng tinh dau trong t6i
gan nhu da duoc chiét kiét. Nguyén nhan 1a do
cang vé sau thi lugng tinh dau trong t6i cang it
di, do vy lam giam téc d6 chiét TDT. Do vay
thoi gian chiét xuat 1a 120 phut dugc lua chon.

3.2.2. Khdo sdt sw anh hieéng cvia dp sudt chiét

0,465
05

04 02557 0285
03 0,188

0,2
01

éu suit chiét tinh
dau téi thu duge (%)

Hi
o

o

100 | 200, 300 400
Ap suat chiét (Bar)

Hinh 2. Hiéu suit chiét tinh diu toi khi thay ddi thoi
gian chiét.

Tién hanh chiét TDT véi cic thong s6 quy
trinh nhu sau khéi lugng t6i 200 g, nhiét do 40°C,
ap suat: 100, 150, 200, 250, 300 bar; tbc do dong
CO; 10g/phiit, thoi gian chiét 120 phut. Két qua
dugc trinh bay trong Hinh 2.

Két qua cho thay khi thay doi ap suat chiét,
hiéu suét tinh dau téi thu duoc thay doi dang ké
(hiéu suit TDT & 100, 150, 200, 250, 300 bar lan
luot 1a 0,255 %; 0,312 %; 0,465 %:; 0,285 %;
0,188 %) cao nhat 12 & 200 bar. Khi gitr nhiét do
& 40°C, ting dan ap suét chiét thi ty trong cta
CO; ting, ting d6 hoa tan tinh dau trong dung
moi [7]. Tuy nhién khi chiét ¢ 4p suat 16n hon
200 bar thi sy anh hudng cia ap suét chiét t6i
hiéu suét cua tinh dau trong dung méi CO; la
giam. Do vay ap suét chiét xuét 1a 200 bar duoc
Iva chon.

3.2.3. Khdo sat sy anh hwong cua nhiét do chiét

Tién hanh chiét TDT véi cac thong s6 quy
trinh nhu sau khéi luong toi 200g; nhiét do 35°C,
40°C, 50°C; ap suat 200 bar; toc d6 dong CO;
10g/phut; thoi gian chiét 120 phat. Két qua nhu
trong Hinh 3.

toi
o
(6)]

0,465
0,392

au toi

o o
w

0,251

o
N

A

¢u suat chiét tinh d
thu dworc (%)

o
il

A

Hi
o

0 20 40 60
Nhiét d9 chiét (°C)

Hinh 3. Hiéu suat chiét tinh dau toi khi thay ddi
nhiét d6 chiét.

Két qua cho thay hiéu sut chiét tinh dau toi
thu dugc tang khi tang tir nhiét 46 35°C (0,392%)
I&n 40°C (0,465 %), va sau d6 giam ¢ nhiét do
50°C (0,251 %). Khi giit 4p sudt chiét cao & 200
bar, tang nhiét do tu 40°C 1én 50°C thi ty trong
CO; giam, do d6 do tan cua tinh dau trong dung
moi va tdc d¢ khéch tan ctia CO2 vao tinh dau
giam dan toi giam hiéu suét chiét [9]. Hon nita,
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khi tang nhiét do tir 40°C 1én 50°C thi c6 thé anh
huong t6i cac thanh phan trong tinh dau ma kém
bén v6i nhiét. Do d6 nhiét d 40°C duoc lya chon.
Nhu vay, diéu kién phuong phéap chiét bang
dung moéi CO; siéu t6i han dugc lya chon nhu
sau: 4p sudt: 200 bar, nhiét do: 40°C, toc d6 dong
COy: 10 g/phut, thoi gian chiét xuat: 120 phit.

3.3. Xdc dinh ty I¢ cdc thanh phan chinh trong
tinh dau toi

Phén tich cdc mu tinh dau t6i bang phuong
phap sic ky khi ghép ndi khbi phd (GC-MS). Két
qua nhu trong Bang 2.

Két qua cho thdy cac phuong phép chiét khac
nhau thi ty 1¢ thanh phan trong tinh dau ciing khac
nhau. 5 thanh phan chinh trong cic mau TDT la
diallyl sulfid, diallyl disulfid, 3-vinyl-1,2-

dithiacyclohex-4-en, 3-vinyl-1,2-dithiacyclohex-
5-en va diallyl trisulfid. Phuong phép cit kéo hoi
nudc va chiét soxhlet thi chét chinh trong tinh dau
lan luot 1a diallyl disulfid va diallyl trisulfid con
chiét xuat bang dung méi CO siéu t6i han thi 3-
vinyl-1,2-dithiacyclohex-5-en chiém ty 1¢ nhiéu
nhit trong TDT. Nguyén nhén la do trong qua
trinh chiét xuat ¢ nhiét do cao thi allicin trong toi
bi nhiét phan huy manh thanh cac hop chét
diallyl sulfid, trong khi d6 phuong phap SCO>
chiét xuat & nhiét d6 40°C nén ty 18 cac hop chat
diallyl sulfid chiém it hon kha nhiéu [10,11]. Ngoai
ra chiét xuat SCO thi allicin bi chuyén hoa chu yéu
14 cac hop chat 3-vinyl-1,2-dithiacyclohex-5-en va
3-vinyl-1,2-dithiacyclohex-4-en, day la cac hop
chét tao nén mui thom dic trung cho tinh dau
toi khi so sanh véi 2 phuong phéap chiét xuét
con lai [12].

Bang 2. Ty 1é thanh phan chinh trong tinh dau téi trong cac phuong phéap chiét khac nhau

Céc chit chinh trong tinh diu toi Céit kéo hoi nue | Chict soxhlet véi | Chict SCO; (200 bar,
n-hexan 40°C)
Diallyl sulfid (%) 4,23 0,31 1,94
Diallyl disulfid (%) 32,48 20,05 10,93
3-Vinyl-1,2-dithiacyclohex-4-en (%) 2,77 8,79 19,52
3-Vinyl-1,2-dithiacyclohex-5-en (%) 10,54 15,3 31,67
Diallyl trisulfid (%) 13,77 28,73 3,09
3.4. Banh gia tac dung chong oxy héa ciia tinh
dau toi 70
A . £ =0,7582x + 21,294
Tién hanh danh gia tac dung chong oxy hoa g 63 Y R2 = 0,9973
cua TDT chi€t xuat tur cat kéo hoi nude va SCO: < 5
vGi mau ching duong 1a acid ascorbic. Két qua i 40
nhu Hinh 4, 5 va 6 va Bang 3. E 30
=
x \ ¢ 20
Bang 3. Gia tri ICsp ctia cac mau tinh dau va acid X
ascorbic (n=3) 10
0
x Catkéo Acid 0 20 40 60
Mau hoi nuée | SCO2 ascorbic Néng dé tinh diu toi SCO2 (ug/ml)
Gia tri
: 438,77 37,68 0,22 s x .
ICso +743 +195 +001 Hinh 4. D6 thi biéu dién kha ndng chong oxy héa
(ug/ml) - - - ctia TDT chiét bang phuong phap SCO2
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60 y =0,1022x + 5,1572
R2=0,9963

50
g

= 40
z

s 30
o0

£ 20
(]

X 10

0

0 200 400 600
Nf“)ng dg tinh dAu toi cAt kéo hoi nuée
(Hg/ml)

Hinh 5. D) thi biéu dién kha nang chong oxy hoa
cua TDT thu dugc bang cat kéo hoi nude.

90

(o]
o

y =126,07x + 22,278
R2 =0,9554

% chong oxy hoa
PN W b 0o
O O O O O O o

o

0 . 0,2 0,4 0,6
Nong d¢ acid ascorbic (ug/ml)

Hinh 6. D) thi biéu dién kha ning chéng oxy hoa
cua acid ascorbic.

Két qua cho thay gia tri ICso cia TDT chiét
bang SCO; (37,68 pg/ml) thap hon chiét bang
cit kéo hoi nuée 11,64 1an (438,77 pg/ml) va
cao hon acid ascorbic (0,22 pg/ml) khoang 171
lan. Hoat tinh chéng oxy hoa cia tinh dau toi
chiét xuat duogc 1a do trong tinh dau toi c6 chira
céc hop chét chtra lvu huynh nhu diallyl sulfid,
diallyl disulfid, 3-vinyl-1,2-dithiacyclohex-4-
en, 3-vinyl-1,2-dithiacyclohex-5-en va diallyl
trisulfide [13, 14]

Ngoai ra, mdu TDT chiét xuit bang phuong
phap SCO; co kha nang chéng oxy hoa tbt hon
phuong phap cét kéo hoi nudc. Nguyén nhan co
thé do mot s6 thanh phan co6 hoat tinh chdng oxy
hoa trong tinh dau téi bi tic dong, khong bén véi

nhiét nén tac dung chdng oxy hoa bi giam. Nhu
vay tinh dau toi chiét xuat bang dung moi CO2
siéu t6i han c6 hoat tinh chong oxy héa tét hon
phwong phap cit kéo hoi nuéc. Tuy nhién hoat
tinh chong oxy héa van yéu khi so sanh véi acid
ascorbic, diéu nay phu hop véi nghién ciru cia
Mohsen Barzegar va cong sy [15].

4. Két luan

Nghién ctru da chiét xuat duoc tinh dau toi,
dic biét 1a khi sir dung phuong phap chiét SCO,.
Khao sit cdc diéu kién tach chiét SCO, da xac
dinh dugc diéu kién chiét xuit hiéu qua: 4p suit
200 bar, nhiét do 40°C, tbc do dong 10g/phut,
thoi gian chiét 2 gio, hiéu suat chiét tinh dau
khoéang 0,465%. Cac thanh phan chinh trong cac
mAu tinh dau toi 1a diallyl sulfid, diallyl disulfid,
3-vinyl-1,2-dithiacyclohex-4-en,  3-vinyl-1,2-
dithiacyclohex-5-en va diallyl trisulfid. Kha
ning chong oxy hoa ciia tinh dau t6i chiét SCO,
cao gap 11,64 lan so voi phuong phap cat kéo
hoi nudc, tuy nhién van con thap khi so sanh véi
acid ascorbic.
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