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KHAOQ SAT THANH PHAN HOA HOC VA HOAT TINH KHANG
VI SINH CUA TINH DAU CAY HUNG QUE (Ocimum basilicum L.)

TRONG (' BINH BINH

INVESTIGATION OF CHEMICAL COMPOSITION AND ANTIMICROBIAL
EFFECT OF ESSENTIAL OILS FROM BASIL (Ocimum basilicum L.) GROWN IN BINH DINH

TOMTAT

Hing qué (Ocimum hasilicum L.) 1a ngudn tinh dau chtra cac thanh phan ¢6
hoat tinh khang khuan va khang ndm. Ham lugng tinh dau chiét xuat tlr céy hiing
qué trong & Binh Dinh thu dwrgc béng phuong phép chung cét 16i cudn hoi nude
chiém ham Irong 0,64% theo khéi lrong méu tuoi. K&t qua phan tich sic ky khi
ghép khdi ph6 (GC-MS) tinh dau ¢y hiing qué trong ¢ Binh Binh cho théy tinh dau
06 chira 25 c4u tir (3 durgc dinh danh) véi tong ham Iugng |a 99,99%. Cau i chinh
trong tinh dau |a metyl chavicol (85,92%). Tinh dau c6 kha nang (c ché manh sy
phat trién cla ndm Candida albicans, ching vi khuan Staphylococcus aureus va
chiing vi khun Escherichia coli vdi duong kinh vong vo khuan Ian luot la 22mm,
17mmva 16mm.

Tir khéa: Ocimum basilicum, hing qué, methyl chavicol.

ABSTRACT

Basil (Ocimum basilicum L.) is a source of essential oils containing ingredients
with antibacterial and antifugal activities. The content of essential oils extracted
from basil grown in Binh Dinh obtained by steam distillation method accounted for
0.64% of the weight of fresh samples. Result of gas chromatography combined
mass spectrometry (GC-MS) of the essential oils showed that the ils contained
twenty-five components (which were identified) with a total content of 99.99%.
Methyl chavicol was the constituent with the highest content in essential oils
(85.92%). The essential oils had the ability to strongly inhibit the growth of Candida
albicans, Staphylococcus aureus and Escherichia coli with inhibition diameter of
22mm, 17mm and 16mm, respectively.
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1. DAT VAN BE

Trong cudc s6ng hién dai ngay nay, dugc pham téng hop
rat phong phu va da dang, c6 tac dung nhanh, thoi gian diéu
tri ngan nhung néu st dung lau dai sé gay nhiéu tac dung
phu anh hwéng dén stic khde clia nguoi bénh. Do dé, viéc
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dung cac dwgc pham thién nhién dang ngay dugc phé bién.
Trong Bong y, hiing qué la duwgc liéu ¢6 nhiéu hoat tinh sinh
hoc quy [1].

Hung qué c6 tén khoa hoc la Ocimum basilicum L., thuéc
ho Hoa méi (Lamiaceae). Cay dwoc trong nhiéu & Chau A,
Chau Phi, Chau M§ va cé&c vung khi hau 6n ddi khac trén thé
gidi [2, 3]. O Viet Nam, cay duoc trong khap cac dia phrong
tlr B&c vao Nam [4].

Theo Marwat thanh phan dinh dudng ctia cay hing qué
gbm protein (3,159/100g), chat béo (0,64g/100g), nang
lvong (23Kcal/100g), vitamin C (18mg/100g), vitamin E
(0,80mg/100g), vitamin K (414,8mcg/100g), canxi
(177mg/100g), sét (3,17mg/100g), kali (295mg/ 100g), magie
(64mg/100g) va natri (4mg/100g) [5]. HUng qué la loai thdo
moc am thuc dwoc sl dung thuong xuyén, Ngoai ra, cay
duoc dung lam thubc dé chira cam lanh, sét, ho, viém xoang,
dau dau, thap khép, mun céc, giun, suy than,... [5-8]. Cac
nghién clru cho thay tinh dau cay hiing qué ngoai kha nang
khang khuan (Staphylococcus epidermidis, Staphylococcus
aureus, Bacillus subtilis, Escherichia coli, Klebsiella pneumoniae,
Pseudomonas aeruginosa), khang ndm (Candida albicans,
Candida glabrata), ch6ng oxi héa con cé kha nang chéng
ung thw co tr cung (Hela) va ung thw bi€u mé thanh quéan
(Hep-2)[1, 3, 9].

Hién nay trén thé gi¢i da c6 mot s6 cong bd vé thanh
phan héa hoc cling nhu hoat tinh khang vi sinh cla tinh
dau cay hung qué trong & mot s6 qudc gia nhu Algeria,
cong hoa Nam Phi, Serbia, Ai Cap, An D6 [1, 3, 10-12]. O
Viét Nam da cé cong bo vé thanh phan héa hoc tinh dau
cdy hung qué trong & thanh phd H6 Chi Minh [13], tuy
nhién Binh Binh chwa c6 cong bd nao vé thanh phan cling
nhu hoat tinh ctia tinh dau loai cay nay. Do d6, bai bao trinh
bay quy trinh chiét xuat tinh dau, thanh phan héa hoc va
hoat tinh khang vi sinh cda tinh dau ciy hing qué trong &
Binh Binh.

2. THYC NGHIEM
2.1. Nguyén liéu, xr Iy nguyén liéu

Cay hung qué (than, 14 va hoa) dvoc thu héi vao thang

12 nam 2019 tai phuvong Nhon Pha, thanh phé Quy Nhon,
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tinh Binh Binh. Sau khi hai vé, hang qué dugc xt ly so bd,
roi rira sach, thai nho trwéc khi dem xay.
2.2. Chiét xuat tinh dau hang qué

Ldy 200g hang qué twoi vira hai vao lic 8 gio dem xay
nho cing v6i 450mL nwdc cat roi cho vao binh cau 1L cua
hé théng chung cét tinh dau Clevenger. Hon hop dugc gia
nhiét bang bép dién cho dén khi thé tich tinh dau khong
déi thi dirng. Tinh dau sau khi chiét xuat dugc dem lam
khan bang muéi Na,SO,, bao quan & nhiét do 4°C.

Ham luvgng tinh dau chiét xuat duogc tinh theo cong
thirc sau:

m
H= —2x100%
m

H: ham lvgng tinh dau chiét xuat (%)

My khéi lvgng tinh dau (g)

m: khéi lurgng mau hang qué tuoi (g)

2.3. Khdo sat cac yéu t6 anh huéng dén ham luong tinh
dau hing qué chiét xuat

Nham thiét lap quy trinh chiét xuat tinh dau hing qué,
céc yéu t6: ndng dd dung dich NaCl, thoi diém thu hai, thoi
gian dé héo nguyén liéu va thoi gian chung cit da duoc
khao sat.

2.4. Xac dinh thanh phan héa hoc clia tinh dau hang qué

Thanh phan hoa hoc cla tinh dau hdng qué duogc xac
dinh bang phuong phép sac ky khi ghép khdi phd trén may
sac ky khi GC7890A ghép vai may phé khdi 5975C cla
Phong Phan tich héa hoc, Vién Héa hoc cac hgp chat thién
nhién, Vién Han lam Khoa hoc va Cong nghé Viét Nam.

Loai cot sac ky st dung la HP5MS dwoc phi 5% phenyl
va 95% metyl siloxan, dai 60m, dwong kinh 0,25nm, do day
I6p hap phu 0,25um; khi mang la heli véi téc d& 1mL/min;
nhiét do 60°C + 240°C.

2.5. Thir hoat tinh khang vi sinh cta tinh dau hing qué

Tinh dau hang qué duwgc thir hoat tinh véi ching vi
khuan Staphylococcus aureus, vi khuén Escherichia coli va
ndm Candida albicans bang phuong phap dia thach tai
Phong Héa sinh (ng dung, Vién Hbéa hoc, Vién Han lam
Khoa hoc va Cong nghé Viét Nam.

Tinh dau hang qué dugc pha lodng 2 1an bang nuoc tiét
trung. Dich mau duoc hat 50 L rdi cho vao giéng thach, day
nap dia petri lai, cho vao ti &m 37°C. Sau 24 gio 1dy céc dia
thach ra khéi t &m, doc va ghi lai dudng kinh vong vo khuan.
3. KET QUA VA THAO LUAN
3.1. Chiét xuat tinh dau hang qué

Tinh dau hang qué thu duwgc la chat long mau vang
nhat, nhe hon nwéc va c6 mui thom. Ham lwgng tinh dau
chiét xuat tir cay hang qué trong & Binh Binh la 0,31% theo
kh&i lvgng mau tuoi.

3.2. Khdo sat cac yéu t6 anh huéng dén ham luong tinh
dau hdng qué chiét xuat

3.2.1. Anh hwéng ctia ndng dd dung dich NaCl
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Két qua khao sat st &nh huéng cdia néng do dung dich
NaCl dén ham luvgng tinh dau chiét xuat dwoc trinh bay &
bang 1 va hinh 1.

Bang 1. Két qua khéo st sy phu thudc ctia ham lvgng tinh dau hang qué
chiét xuat theo ndng d6 dung dich NaCl
Nong dd dungdichNaCl (%)} 0 | 2 | 4 | 6 | 7 | 8 | 10

Ham lvong tinh dau (%) |0,31]0,39|0,48 | 0,64 | 0,41 0,36 | 0,30

0.70

0.65
0.60 -
0.55

S 0.50
0.45 -

. 0.40

0.35 _-/ l\
0.30

0.25 H

Ham luong tinh dau (%)
n

0.20 4 T T T T T
o 2 4 6 8 10
Noéng doé dung dich NaCl (%)

Hinh 1. Sy phu thudc ctia ham lugng tinh dau hiing qué chiét xuat theo nong
@6 dung dich NaCl

T& hinh 1 nhan thay khi dung dung dich NaCl véi néng
d6 2% + 6% dé chwng cat thi ham lvong tinh dau hing qué
thu duoc tang tir 0,39% =+ 0,64% cao hon khi chi dung nuwéc
cat dé chung cat tinh dau (0,31%). S& di hiéu suét chiét tinh
dau tang la vi khi cho NaCl vao lam tang do phéan cuc cla
dung dich, nho do lam gidm lyc twong tac gilra cac cau ti
tinh dau véi nudce. Do dé tinh dau sé dé dang bay hoi trong
qua trinh chung cat. Mat khac, khi cho NaCl vao lam tang ty
trong clia nwéc nén sy tach 6p cla tinh dau sé dé dang hon
[14,15]. Tuy nhién khi duing dung dich NaCl v6i ndng dé tang
tlr 7 + 10% thi hiéu suét chiét tinh dau hing qué giam ti
0,41% xudng con 0,30%. B&i 1€, khi dung dung dich NaCl voi
nong do cao sé xay ra hién tvong co nguyén sinh, té bao
chét bi co rit lai ngan can sy khuéch tan cla tinh dau ra
ngoai [16].

Tém lai, qua khao sat anh huéng clla néng doé dung
dich NaCl cho thdy ham lwgng tinh dau chiét xuat dat cao
nhét khi néng d6 dung dich NaCl |a 6%.

3.2.2. Anh hwéng ctia thoi diém thu hai nguyén liéu

K&t qua khao sat si thay doi ham lwgng tinh dau hing
gué chiét xudt theo thoi diém thu hai dwoc trinh bay &
bang 2 va hinh 2,

Bang 2. Két qua khao sét s phu thudc cla ham luong tinh dau hing qué
chiét xuat theo thoi diém thu héi

Thoi diém thu hai (gio) 6 8 1 16
Ham lrong tinh dau (%) 059 | 064 | 048 | 039
T hinh 2 nhan thay hing qué hai vao Itc 8 gid cho ham
lvgng tinh dau chiét xuét cao hon khi hai vao ldac 6 gio, 11
gio va 16 gio. Vi ltc 8 gid cay xanh quang hop t6t hon luc 6
gi0. Sir quang hop lam thic ddy qua trinh téng hop cac
amino axit, lam tang si chuyén hoéa amino axit thanh tinh
dau nén lvgng tinh dau trong cay sé cao hon [14]. Vi vay
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ham lugng tinh dau chiét xuat khi hai hing qué vao lic 8
gio cao hon khi hai vao luc 6 gio. Ham lwgng tinh dau chiét
xudt khi hai hliing qué uc 8 git cao hon hai luc 11 gi¢ va hai
lGc 11 gio cho ham lwgng tinh dau chiét xuét cao hon hai
ltc 16 gio. Vi khi nang cang kéo dai, s thoat hoi nudc qua
khi khéng cang tang kéo theo su bay hoi ctia tinh dau cang
manh thi lvgng tinh dau trong cay cang gidm. Do d6 ham
lvgng tinh dau chiét xuat cang giam.

0.70

0.65 +

0.60 ~

0.55 +

0.50 +

0.45 +

Ham luong tinh dau (%)

0.40 +
-

0.35

1‘0 1‘2 1‘4 1‘6
Thoi diém thu hai (gio)

Hinh 2. Su phu thudc ctia ham lwgng tinh dau hing qué chiét xuét theo thoi
diém thu héi

3.2.3. Anh hwéng ctia thoi gian dé héo nguyén liéu

K&t qua khao sat thoi gian dé héo nguyén liéu dén ham
lwvgng tinh dau hdng qué chiét xuat duoc trinh bay & bang
3vahinh 3.

Bang 3. Két qua khao sat s phu thudc clia ham lwgng tinh dau hing qué
chiét xuat theo thoi gian d€ héo nguyén liéu
Thoi gian dé héo nguyén lidu (gio) 0 3 6 9

Ham lvong tinh dau (%) 064 | 048 | 039 | 030

0.70

T T
6 8

0.65

0.60

0.55 o

0.50

0.45 o

0.40

Ham luong tinh dau (%)

0.35 4

0.30

0.25

o 2 a 3 3
Thoi gian dé héo nguyén liéu (gio)

Hinh 3. Si phu thudc cta ham lvgng tinh dau hing qué chiét xuét theo thoi
gian dé héo nguyén ligu

T hinh 3 nhan thay hing qué hai vé réi tién hanh
chwng cat ngay (thoi gian dé héo 0 gio) sé cho ham lugng
tinh dau cao nhét, con néu dé héo thi ham lvgng tinh dau
chiét xuat sé giam dan theo thoi gian dé héo. Bai I& trong
gua trinh dé héo hlng qué thi mot s6 cdu ti ¢ trong tinh
dau bi phan hay lam cho lwgng tinh dau giam [17].

3.2.4. Anh hwéng clia thoi gian chuwng cat mau

Két qua khao sat si phu thudc ctia ham lvgng tinh dau
hing qué chiét xuat theo thoi gian chung cat duoc trinh
bay & bang 4 va hinh 4.

10
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Bang 4. Két qua khao sat su phu thudc clia ham lwgng tinh dau hing qué
chiét xuét theo thoi gian chung cat

Thoigianchungcat(gio) | 1 [ 15| 2 | 25| 3 |35 4
Ham lvgng tinh dau (%) | 0,23 0,30 | 0,44 | 0,53 | 0,64 | 0,64 | 0,64
0.70
0:6557) - = =
0.60 4 /
& 0.55
bt |
.= 0.50 4
£ oas- -/
g 0.40 -
i 0.35 4
E 0.30 4 -
0.25 -/
0.20 I

T T T T T
20 2.5 3.0 3.5 4.0

Thoi gian chung cat (gio)

T
1.5

Hinh 4. Sy phu thudc cta ham lrgng tinh dau hing qué chiét xuét theo thoi
gian chung cét

T& hinh 4 nhan thady ham lwgng tinh dau chiét xuat tang
khi thoi gian chung cat tang tr 1 + 3 gi0. Sau thoi gian
chung cét 3 gio thi ham lwgng tinh dau chiét xuat khong
thay d6i. Qua dé cho thay véi thoi gian chung cit nho hon
3 git thi chwa dd dé trich ly hét tinh dau. Véi thoi gian
chung cét tir 3 gio dén 4 gio thi tinh dau trong mau da
duoc trich ly hét nén ham Ilwgng tinh dau chiét xuat la
khong doi theo thoi gian (1,279g). Do dé dé tiét kiém nang
lwvgng cling nhu thoi gian thi thoi gian chwng cét thich hop
nhat cho 200g hdng qué 1a 3 gio.

Qua kho sat cac yéu t6 anh hwdng dén ham lugng tinh
dau chiét xuét cho thay diéu kién téi wu dé chiét xuét tinh
dau hing qué & Binh Binh la hai hdng qué vao luc 8 gio,
sau dé tién hanh chung cit ngay (thoi gian dé héo 0 giv)
véi dung dich NaCl ndng d6 6% trong vong 3 gio (ting V6i
200g hung qué thi ham lwvgng tinh dau chiét xuat duwoc la
0,64%. So sanh v&i ham lvgng tinh dau chiét xuat tir cay
hang qué trdng & mot s& noi khac nhu An Do (0,52%) [12],
thanh phd H6 Chi Minh (0,60%) [13], Ai Cap (0,40%) [18] thi
nhan thay ham lvgng tinh dau chiét xuét la khong giéng
nhau. Diéu nay duoc gidi thich la do c¢6 s khac nhau vé khi
hau, thd nhudng, ché dd cham séc cay hling qué cling nhw
st kh&c nhau vé k¥ thuat chiét xuat tinh dau (chwng cat 16i
cudn hoi nwéce voi sw cd méat ctia NaCl).

3.3. Thanh phan héa hoc clia tinh dau hiing qué

Sé&c ky dd clia tinh dau cay hing qué trong & Binh Binh
duwoc trinh bay & hinh 5.

K&t qua phan tich GC - MS mau tinh dau hiing qué trong
& Binh Binh cho thdy tinh dau c6 chira 25 cdu ti (da duoc
dinh danh) véi tdng ham lwgng la 99,99%.

Thanh phan héa hoc cla tinh dau hidng qué duoc trinh
bay & bang 5.

Tl sO liéu & bang 5 nhan thdy tinh dau cuta cay hing
qué tréng & Binh Dinh c6 ham lwvgng monotecpen 3,15%,
monotecpenoid 5,49%, sesquitecpen 2,98%,
sesquitecpenoid 1,72% va phenylpropanoit 86,65%. Cau ti
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chinh trong tinh dau la metyl chavicol (85,92%). So sanh v&i
lvgng metyl chavicol c6 trong tinh dau cay hing qué trong
& Cong hoa Nam Phi (41,40%) [3], Ai Cap (27,82%) [18], An
Do (38,30%) [19] thi lwgng metyl chavicol trong tinh dau
cay hang qué trong & Binh Binh (85,92%), thanh phd Ho
Chi Minh (87,90%) [13] la cao hon nhiéu. Két qua nghién
clru nay mé ra tiém nang khai thac metyl chavicol tir cay
hang qué trong & Binh Binh.

Abudance

shdind: 2 sfa o
> . -
Time

Hinh 5. Sac ky d6 ctia tinh dau hing qué trong & Binh Binh
Bang 5. Thanh phan hda hoc clia tinh dau céy hing qué trong 6 Binh Binh

3.4. Hoat tinh khang vi sinh ctia tinh dau hing qué

Hinh anh vong vo khudn cla mau tinh dau cay hang
qué & Binh Binh trén cac chling vi sinh vat kiém dinh duwoc
trinh bay & hinh 6, 7 va 8.
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Thoi gian luu x Ham lugng

STT (phtit) Hop chét %)

1 10,37 (-pinen 0,14

2 11,74 B-pinen 0,14

3 11,96 myrcen 0,46

4 13,36 limonen 0,32

2 ggg (E)lzccl)rc]ﬁ;)len igg High 8. Mau thl:}’ trén chﬂn,g Candid? albica.ns. o o

7 1542 terpinolen 014 NKet qué‘thu’ r}oa,t t|f1h khang vi sinh cla tinh dau hing
8 1549 fenchon 020 qué duoc trinh bay & bang 6.

9 15,66 linalool 1,25 Béng 6. Hoat tinh kh&ng vi sinh clia tinh dau cdy hing qué trong ¢ Binh Binh
10 16,36 endo-fenchol 0,69 Nong d6 thi Prong kinh vong vo khuan (mm)

11 17,53 camphor 0,50 ' Staphylococcus aureus | Escherichia coli | Candida albicans
12 18,24 borneol 0,12 Pha lodng tinh

13 19,05 a-terpineol 0,28 dau 2 fan 17 16 22

14 19,38 metyl chavicol 85,92 (Vp: Vige=11)

15 20,08 fenchy! axetat 0,14 Ghi ch: Vs, : thé tich tinh du hiing qué dem thit hoat tinh

16 22,35 bprnyl axetat 025 Tir s6 liéu & bang 6 cho thdy mau tinh dau cay hing qué
1 259 Cis-{-elemen 037 trong & Binh Dinh ¢ kha nang tc ché manh ddi véi sw phat
18 26,07 metyleugenol 073 trién cia chiing ndm Candida albicans véi dwdng kinh vong
19 27,30 0-trans-bergamoten 1,65 trc ché 14 22mm. Ngoai ra, mau tinh dau nay ciing c6 kha
20 2891 D-germacren 0,29 ning Gc ché sy phat trién cha chang vi khudn
21 2940 hicyclogermacren 018 Staphylococcus aureus va chiing vi khuén Escherichia coli
22 29,62 0-bulnesen 0,17 véi duwong kinh vong vo khuan lan lugt 1a 17mm va 16mm.
23 29,87 y-cadinen 032 Ké&t qua nghién ctru la co s& khoa hoc cho viéc dgng tinh
24 32.00 1,10-di-epi-cubenol 0,18 dau hing qué dé diéu tri mot s6 bénh do nhiém ndm
%5 3359 epi- a-cadinol 154 Candida albicans, nhiéﬂm chling vi khuan Staphylococcus

Tong 99,99 aureus va chiing vi khuan Escherichia coli.
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Hoat tinh khang vi sinh cla tinh dau cay hung qué
trong & mot s6 noi khac dwgc trinh bay & bang 7 [20-22].

Bang 7. Hoat tinh khang vi sinh clia tinh dau cdy hiing qué trong & mot s6
noi khéc

STT| Mautinh | Nongddthir |Budng kinhvong vo khudn (mm)
,déu ; Staphylococcus | Escherichia | Candida
hing qué aureus coli | albicans
1 |Binh  Binh, [Viy: Vipe= 1:1
ViétNam 1 16 2
Anbo Vip: Vi = 1:1 8 8 12
Bang-la-dét | Vip:V g = 15 16 11
E-ti-()—pi-a Vi Ve Vo
=111 85 85
Ghichd: “ - “: mau tinh dau hiing qué khdng thit hoat tinh véi chiing vi
sinh vat nay

Tlr bang 7 nhan thdy kha nang khang khuén va khang
nam cla tinh dau cay hung qué & cac noi khac nhau la
khong giéng nhau. S& di nhu vay la vi thanh phan héa hoc
cla tinh dau cay hdng qué trong & cac noi khac nhau la
khac nhau. Ngoai ra, qua bang 3 cling cho thay tinh dau cay
hang qué & Binh Binh c6 kha nang (rc ché manh d6i véi sw
phat trién cla ndm Candida albicans, vi khuén
Staphylococcus aureus va Escherichia coli. K&t qua nghién
cttu ndy khéng dinh tiém ning khai thac tinh dau cay hang
qué & Binh Binh lam dwoc liéu dé diéu tri mot s6 bénh viém
nhiém do vi khun va ndm gay ra.

4. KET LUAN

Bang phwong phap chwng cét 16i cuén hoi nwoc, tinh
dau cla cay hing qué trong & Binh Binh da dugc chiét xuat
vGi ham lvong 0,64% theo khéi lvgng mau tuoi. Diéu kién
tGi wu dé chiét xuat tinh dau la hai hiing qué vao lic 8 gio,
sau do ti€én hanh chwng cat ngay véi dung dich NaCl néng
dd 6% trong vong 3 git (’ng véi 200g hing qué.

Tinh dau cay hing qué tréng & Binh Binh ¢ chira 25
cdu tlr voi tdng ham lvong la 99,99%. Cau t& chinh trong
tinh dau la metyl chavicol véi ham lwgng 85,92%.

Tinh dau cay hdng qué tréng & Binh Binh sau khi pha
lodng hai 1an bang nuéc tiét trang c6 kha nang ¢ ché
manh déi voi sy phat trién cda ching nam Candida
albicans, chting vi khuan Staphylococcus aureus va chling vi
khuan Escherichia coli véi dwong kinh vong vo khuén lan
lvot la 22mm, 17mm va 16mm.

Két qua nghién ctru gép phan dinh huéng cho viéc
khai thac cay hdng qué trong & Binh Binh mét cach hiéu
gua hon.
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