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NGHIEN CU’U QUY TRINH CHIET XUAT, THANH PHAN HOA HOC
VA TAC DUNG KHANG KHUAN CUA TINH DAU SA (Cymbopogon
citratus (DC.) Staft — Poaceae) @ THUA THIEN HUE
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Tém tat

Pat van dé: Tinh dau Sa tir [au duoc dung lam thudc sat trung, tri cdm cim, dau bung. Dé tai nham muc
tiéu chiét xuat, xac dinh thanh phan héa hoc, hoat tinh khang khuan cla tinh dau Sa & Thira Thién Hué. Doi
twong va phuong phap nghién clru: Déi twong: Phan trén mat dat cdy Sa. Phuong phap nghién cliru: phuong
phép cat kéo hoi nuwdc, phuong phap sic ky khi —khdi ph6, phwong phép khuéch tan trong mai trudng thach.
K&t qua: Quy trinh chiét xuat: thu hai nguyén liéu vao thang 3 hoic thang 4, thoi gian chiét xujt 2,5 gio, ty
I& dung m6i — nguyén liéu 5:1, véi nguyén liéu vira méi thu hai vé trong ngay. Tinh ddu S3 gébm 12 thanh
phan, trong d6 2 thanh phan chd yéu I3 Citral-a va Citral-b. Tinh dau Sa cé kha ndng &rc ché 4 ching vi khuan:
Staphylococcus aureus, Bacillus subtilis, Escherichia coli va Pseudomonas aeruginosa véi gia tri MIC 13,1 mg/
ml. K&t luan: D8 tai d3 gép phan xac dinh quy trinh chiét xuat, thanh phan hda hoc va tac dung khang khuin
cla tinh dau Sa & Thira Thién Hué.

Tir khéa: Tinh déu, Khdng khudn, Citral-a, Citral-b, Cymbopogon citratus.

Abstract

STUDY ON EXTRACTION PROCESS, CHEMICAL COMPOSITION
AND ANTIBACTERIAL ACTIVITY OF LEMONGRASS (Cymbopogon
citratus (DC.) Staft — Poaceae) ESSENTIAL OIL IN THUA THIEN HUE
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Background: Lemongrass essential oil has been long used as an antiseptic agent, to cure flu, stomach
ache. The study aims to extract and determine chemical composition and antibacterial activity of lemongrass
essential oil in Thua Thien Hue. Materials and method: Materials: Aerial parts of Cymbopogon citratus.
Method: hydrodistillation method, gas chromatography and mass spectrometry analysis, and diffusion
method on agar-agar disk. Results: Optimal extraction conditons of essential oil: Materials were collected in
March or April, extracted in 2.5 hours, solvent-materials ratio was 5:1, materials must be extracted right after
collected. GC-MS analysis revealed 12 constituents in the lemongrass essential oil. The main components
were Citral-a and Citral-b. This essential oil possessed antibacterial activity against four strains including
Staphylococcus aureus, Bacillus subtilis, Escherichia coli, and Pseudomonas aeruginosa with the same MIC
values of 13.1 mg/ml. Conclusion: The results were contributed to determine optimum process conditions
for extraction, chemical composition and antibacterial activity of lemongrass essential oil in Thua Thien Hue.

Key words: Essential oil, Antibacterial, Citral-a, Citral-b, Cymbopogon citratus.

1. DAT VAN PE dau. Theo y hoc ¢6 truyén, Sa cé vi cay the, mui
Sa la mot cay rat thong dung, & nwdcta Sdmoc  thom, tinh 4m, gilip ra md héi, tiéu dom, dung l1am
hoang dai & khdp cac vung trong nudc, nhiéu tinh  thudc chita cdm mao, kich thich tiéu hda, thong
d3 trong S3 trén dién tich I&n dé chiét xuat tinh  tiéu tién. Tinh dau Sa dung diéu tri cAm cdm, viém
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mii, chita d3y bung, dau bung. & mét s6 nudc
chau Au, tinh dau S3 con dung dé xoa bdp, giam
dau, chira té thap. M6t s6 nghién clru cho thay tinh
dau Sa cé tac dung khang ndm, khang khuan, gidm
dau...[10], [11].

Cho dén nay, & nudc ta chuwa cé nghién ctru hoan
chinh nao vé quy trinh chiét xuat, thanh phan hda
hoc cling nhu tac dung khang khudn cla tinh dau
S3 & Thira Thién Hué. Chinh vi vdy nhém nghién
ciru thuc hién dé tai “Nghién ciu quy trinh chiét
xudt, thanh phén héa hoc va tdc dung khdng khuén
cta tinh déu SG (Cymbopogon citratus (DC.) Staft)-
Poaceae) & Thira Thién Hué” nhdm xac dinh cac
diédu kién t&i wu cha quy trinh chiét xuat, xac dinh
thanh phan héa hoc va tac dung khang khuin cua
tinh dau Sa.

2. pOI TUQONG VA PHUONG PHAP NGHIEN cU'U

2.1. Bdi twong nghién ciru

Pa6i twong nghién clru 13 ciy Sa duoc thu hai tai
phudng Thay Xuan, thanh phd Hué, tinh Thira Thién
Hué. Nguyén liéu sau khi thu hai vé rira sach, loai bo
phan hu hong, |8y phan trén mat dat dé chiét xuat
va nghién ctru.

2.2. Phuwong phap nghién ciru

2.2.1. Phuwo'ng phdp chiét xudt

Phan trén mat dat cay Sa sau khi thu hai, xr ly
duwoc cat ngan thanh tirng doan 1-2 cm, tién hanh
chiét xuat tinh dau bing phuwong phap cat kéo hoi
nwdc [1]. Tinh dau sau khi cat kéo dwoc 1am khan
nudc bang Na,SO,.

2.2.2. Phuwong phdp khdo sdat cdc yéu té énh
hwdng quy trinh chiét xuét

Khoi lwgng nguyén liéu cho mdi 1an khao sat 1a
1 kg. Can ct vao thé tich tinh dau thu dugc dé xac
dinh cac diéu kién chiét xuat t8i wu. Tién hanh khao
sat cac yéu t6 sau:

a. Anh hwéng cia théi gian chiét: Tién hanh
khao sat cdc méc thoi gian: 90, 120, 150, 180, 210
va 240 phut.

b. Anh hwéng cia ty Ié dung méi-nguyén liéu:
Khdo sat céc ty [é dung méi nguyén liéu 4:1, 5:1; 6:1
va7:1.

c. Anh hwéng cia thé'i gian sau thu hoach: Khao
sat cdc mdc thai gian nhu sau: ngay dau tién sau thu
hoach, ngay 3, ngay 5, ngay 7.

d. Anh hw'éng cia thé'i vu thu hoach: Tién hanh
khao sat cdc mau nguyén liéu duoc thu hai tir thang
01/2016 dén thang 12/2016.

Phdn tich théng ké sé liéu: Cac két qua thuc
nghiém duwoc phan tich bdng phan mém SPSS
version 22. Mdi thi nghiém duoc thuc hién trong 3
lan. Phuong phép phan tich phuong sai (ANNOVA)
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vdi kiém dinh LSD dwoc str dung dé xac dinh sy khac
biét c6 y nghia théng ké (p<0,05) gilta cac gia tri
trung binh.

2.2.3. Phwong phdp xdc dinh thanh phén héa
hoc

Thanh phan héa hoc cla tinh dau S3a duogc xac
dinh dua trén hé thong sic ky khi két hop khéi phd
GC-MS Shimadzu GC2010 [2]. Diéu kién phan tich:
cot sdc ky DB5ms 30 m x 0,25 mm, dé day phim 0,25
pm. Nhiét dé héa hoi mau 250°C. Khi mang Heli, tdc
d6 dong 118,6 ml/phat. Thé tich tiém mau 1 ul, do
chia dong 50.0. Nhan dang cac ciu tlr trong tinh dau
bang cach so sanh cac dit lieu phd MS véi phd chuan
trong thu vién phd WILEY7. Xac dinh ti 18 % (theo
khéi luvong) cac chat theo dién tich pic trén sic ky
do.

2.2.4. Phwong phdp xdc dinh hoat tinh khdang
khuén

Hoat tinh khang khuan duogc xdc dinh bang
phuong phap khuéch tdn trong méi trudng thach
[1], [9]. C4c chiing vi khu&n bao gébm: S. aureus ATCC
6538, B. subtilis ATCC 6633, E. coli ATCC 8739 va P.
aeruginosa ATCC 9027. Cac chlng vi khuin 13 cac
chiing vi sinh lam viéc cta phong Vi sinh, Trung tdm
Kiém nghiém thudc, my pham, thuc phdm Thura
Thién Hué.

Cac chling vi khuidn dugc cidy vao moi
trudng thach dinh  dudng v&i néng dd
thich hop trén céac dia petri. Tinh dau S3 dwoc hoa
tan trong dung mdi dimethyl sulfoxide (DMSO) & cac
nong d6 khac nhau, sau dé duoc cho vao cac 16 duc
trén cdc moi truwdng thach da cdy vi khuan. Twong tw
thuc hién véi mau déi chirng duwong 1a gentamycin
hoa tan trong DMSO & ndng dd 0,4 mg/ml. Cac dia
sau d6 dugc 0 & 37°C trong 16-18h. Do duong kinh
cac vong vo khuan bing thudc Palmer cé do chinh
xac dén 0,1 mm. M®i thi nghiém duoc doc lap 13p lai
3 1an. Nong d6 (rc ché tdi thiéu (MIC) duoc xac dinh
|3 ndng do thap nhat lam xuat hién vong vé khuan.

3. KET QUA, BAN LUAN

3.1. K&t qua nghién ctru quy trinh chiét xuat va
thanh phan héa hoc

3.1.1. Xdc djnh cdc chi sé vét ly cua tinh déu Sa

Tinh dau S& thu duoc 1a chat 1dng, c6 mau vang
nhat, trong suét, cé mui thom manh, vj hoi cay. Két
qua xac dinh cdc chi sé vat ly nhu sau:

- Ti trong: 0,897+0,001

- Nang suat quay cwc: -0,297+0,002

- Chi s& khuc xa: 1,485+0,002

3.1.2. Két qud khéo sdt cdc yéu té Gnh hwéng
quy trinh chiét xuét tinh déu Sa

a. Anh hu'éng cua thoi gian chiét
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Bang 1. Anh hudng clia thdi gian chiét dén lwgng tinh dau thu duoc

Thoi gian 90 phut 120 phat 150 phat 180 phut 210 phat 240 phat
L‘éggg(nt:[;h 3,20°+0,10 | 3,53°+0,06 | 3,87°+0,06 | 3,93°+0,06 | 4,00°+0,10 | 4,00 0,10
Ham luvgng

0,32+0,01% | 0,35+0,01% | 0,39+0,01% | 0,39+0,01% | 0,40+0,01% | 0,40%0,01%

% (ml/100g)
Thé hién gid trj trung binh + dé léch chudn, cdc chi¥ cdi gibng nhau biéu thj sw khéng khdc biét
v&i muc y nghia 5%

Két qud & Bang 1 cho thay ham lwong tinh dau thu dugc khi chiét trong thoi gian 150 phut nhiéu hon
50 V@i khi chiét trong 90 phut va 120 phut. Khi ting thdi gian chiét [én 180 phut, 210 phut va 240 phat, ham
lwong tinh dau thu duoc ting dan nhuwng sy khéc biét khong ¢ y nghiia thong ké. Nhu vay thoi gian chiét xuat
tinh dau bang phuwong phéap cat kéo hoi nwéce t6i wu 1a 150 phut.

b. Anh hw'éng cia ty 1é dung méi-nguyén liéu
Bang 2. Anh hudng cta ty 1& dung méi — nguyén liéu dén lwgng tinh dau

Ty lé 4:1 5:1 6:1 7:1
| Luong 3,67°+0,11 4,13+ 0,06 4,17°+0,10 4,17°+0,06
tinh dau (ml)

Ham lvgng %
(ml1/100g)
Thé hién gid tri trung binh * dé léch chuén, cdc chi¥ cdi giébng nhau biéu thj sw khéng khdc biét
v&i muc y nghia 5%

0,37+0,01% 0,41+0,01% 0,42+0,01% 0,42+0,01%

K&t qua & Bang 2 cho thay thé tich tinh dau ting  biét nay cd y nghia théng ké so v&i cac ngay con lai.
dan theo ty & dung mdi-nguyén liéu. Khi tdng ty Vi vy mudn dat hiéu suat cao ta nén chiét tinh dau
I& nay I&n 5:1, 6:1 va 7:1, ham lwong tinh dau thu S3 luc vira thu hoach nguyén liéu vé.

duoc ting dan nhung sy khac biét khéng cé y nghia d. Anh hw'éng cia thé'i vu thu hoach
théng k&. Nhu vay ty |1& dung mdi — nguyén liéu téi Két qua khao sat anh huwédng cda thdi vu thu

wu 1a 5:1. Theo d9, ta vira thu duoc thé tich tinh dau hoach d&n ham lwgng tinh dau dugc thé hién trong
I&n nhat vira tiét kiém dugc nhién liéu va dung moi Bang 3. Theo d6, lwvong tinh dau thu dugc nhiéu

dung cho qua trinh chiét xuéat. nhat khi thu hai nguyén liéu vao thang 3 hodc thing
c. Anh hwéng cua théi gian sau thu hoach 4 (0,41-0,42%). Lwong tinh dau thu dwoc khi chiét

Két qua khao sat cho thady ham Iwong tinh ddu  xudt trong 2 thang nay khac biét cé y nghia théng ké
gidm dan theo thoi gian sau thu hoach. Lwong tinh  vé&i p<0,05 so vé&i cac thang con lai. Vi vay dé xuat
dau thu dugc khi chiét trong ngay dau tién sau thu  thoi diém thu héi cay Sa trong ndm la thang 3 hodc
hoach la cao nhat (dat ham lvgng 0,40%) va sy khac thang 4.

Bang 3. Anh hudng ctia thdi vu thu hoach dén luong tinh d3u

Thang | Thétich tinh dau (ml) ;'?::l}‘{gggg) Théng | Thétich tinh dau (ml) ;m%gggg)
1 3,60°£0,10 0,36:0,01 7 3,73°0,21 0,3740,02
2 3,63° 0,21 0,3610,02 8 3,70°+0,10 0,37+0,01
3 4,17°40,06 0,42+0,01 9 3,33°40,06 0,330,01
4 4,13°0,06 0,4120,01 10 3,57°£0,15 0,360,02
5 3,60°£0,10 0,360,01 11 3,874+ 0,06 0,390,01
6 3,37°40,06 0,3410,01 12 3,90 0,10 0,390,01

Thé hién gid tri trung binh *+ dé Iéch chuén, cdc chi¥ cdi giébng nhau biéu thj sw khéng khdc biét
v@i mucc y nghia 5%
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Nhén xét: Nhu vay, dé tai d3 xac dinh cac diéu
kién t6i wu dé chiét xuat tinh dau Sa & Thira Thién
Hué (ham lugng tinh dau thu dwoc khodng 0,40-
0,42%). Cac diéu kién chiét dugc dé xuét 1a: nguyén
liéu duoc thu hai vao thang 3 hodc thang 4, duoc
chiét xuat trong thoi gian 13 2,5 gio, ty 1& dung maéi
— nguyén liéu 5:1, vdi nguyén liéu vira mdi thu hai
V@ trong ngay.

Nhu ching ta d3 biét, thoi vu thu hoach anh
huwéng rat I&dn dén ham lwong hoat chat trong dugc
lidu, vi vy viéc d@ xuat duwoc thoi diém thu hoach cé
y nghia quan trong trong &ng dung san xut & quy

mo 1&n. Bén canh d6, dé xuat thoi gian chiét va ty 1é
dung mdi — nguyén liéu thich hgp gitip gidm chi phi
san xuét, thoi gian sau thu hoach hop ly gitp tranh
hao hut luvgng tinh dau, dic biét néu diéu kién bdo
quan khoéng tét, m mdc cé thé lam gidm thé tich
tinh dau chiét xuat va déi khi lam gidm chat lwong
tinh dau do anh huwéng dén ham lugng cac thanh
phan héa hoc. Tém lai, cac diéu kién t8i vu dwoc dé
xuat da gép phan vao viéc ng dung chiét xuat tinh
dau & quy md lén hon dé dat dugc ham lwgng va
chat luvgng tinh dau cao doéng thoi tiét kiém nhién
liu va thoi gian chiét.

3.1.3. Két qud xdc djnh thanh phén héa hoc cua tinh déu Sé

K&t qua thanh phan héa hoc cuta tinh dau Sa duoc
"

thé hién trong Hinh 1 va Bang 4.
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Hinh 1. S3c ky 6 GC-MS cla tinh d3u Sa

Bang 4. Thanh phan hda hoc cla tinh ddu S3 & Thira Thién Hué

STT Tén thanh phan Ham lugng (%) Thoi gian lwu (phat)
1 B-Myrcene 9,09 9,708
2 cis-Ocimene 1,04 11,375
3 trans-Ocimene 0,57 11,738
4 Linalol 0,85 13,612
5 Limonene oxide 1,76 15,914
6 trans-Limonene oxide 2,48 16,561
7 B-Citronellol 1,07 18,263
8 Z-Citral 32,91 18,669
9 Nerol 5,44 19,155
10 E-Citral 42,55 19,729
11 Neryl acetate 1,50 23,434
12 Juniper camphor 0,76 26,984
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K&t qua cho thay tinh dau Sa & Thira Thién Hué
gdbm 12 thanh phan, trong dé thanh phan chl yéu
4 2 ddng phan cla Citral véi téng ham luvgng 1a
75,46%, trong do6 Z-Citral (Citral-a, Geranial) cé ham
lwgng 32,91% va E-Citral (Citral-b, Neral) c6 ham
lwgng 42,55%. K&t quad nay ciing gin twong dong
vai k&t qud nghién clru clia Gagan Shah va cdng sy
[5]. Nghién ctru clia Gagan Shah ciing chi ra 2 thanh
phan chinh cda tinh ddu S3 |a Citral-a (32%) va Citral-b

3.2. Két qua nghién ciru hoat tinh khang khuan

(40,8%). Dang chu y 1a tdng ham lugng cla 2 thanh
phan chinh trén trong mau tinh diu S3 & Thira Thién
Hué 13 75,46%, cao hon so v&i mau tinh dau Sa trong
cac nghién cliru trudc day cia Gagan Shah va cong
suw (72,8%) [5], C. Matasyoh va cong sv (72,84%) [7],
Gbenou va céng sy (46,97%) [6]. Diéu nay d3 gop
phan gidi thich hoat tinh khang khuan tuwong déi tét
cla tinh diu Sa & Thira Thién Hué vi Citral d3 duoc
chirng minh cé tac dung khang khuan trwdc dé [4].

Hoat tinh khang khuan cla tinh dau S& dwgc thé hién & Bang 5 va Hinh 2.
Bang 5. Hoat tinh khang khuan cda tinh dau S3

Dudng kinh vong v khuan (mm)
Tén mau Nong do P. aeruginosa B. subtilis S. aureus E. coli
(mg/ml)
0,55
1,1
2,2 Khéng xuat hién vong vo khuan
4,4
Tinh dau S3 8,7
(pha trong DMSO) 13,1 11,240,1 16,240,1 13,0+0,0 12,1+0,0
21,8 12,1+0,0 17,7+0,1 13,6+0,0 12,60,0
34,9 12,5+0,2 18,4+0,2 15,7+0,1 15,0+0,1
43,7
87,3 Uc ché toan bd khuan lac nén khdng xac dinh dwoc vong vo khuan
131,0
Cg::tixg';g 0,4 16,040,0 18,440,2 14,240,2 15,3+0,2

|

P

Hinh 2. C4c vong khéng khuan tao ra b&i tinh dau Sa (ndng dd 34,9 mg/ml) (1) va gentamycin (2)
trén cac chang vi khuan thir nghiém: A. B. subtilis; B. S. aureus; C. P. aeruginosa; D. E. coli.
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Theo két qud & Bang 4, tinh dau Sa thé hién
hoat tinh khang khuan trén ca 4 chlng vi khuan thir
nghiém & cac mire d6 khac nhau. Gid tri MIC dworc xac
dinh 13 13,1 mg/ml d&i v&i ca 4 ching vi khuan. Trong
do, tinh dau Sa & néng dd 34,9 mg/ml cé tac dung
khang khuin manh nhat trén ching B. subtilis (18,4
mm), tdc dung yéu hon trén chdng S. aureus va E. coli
(15,7 mm va 15,0 mm); tdc dung yéu nhat trén ching
P. aeruginosa (12,5 mm). So sanh vdi chirng duwong
Gentamycin & ndng d6 0,4 mg/ml, tinh dau Sa cé tac
dung tuwong duong trén 2 chdng B. subtilis va E. coli,
tdc dung manh hon (p<0,05) trén chlng S. aureus
(15,7 mm so vdi 14,2 mm) va tic dung yéu hon trén
ching P. aeruginosa (12,5 mm so v&i 16,0 mm).

So sanh véi két qua nghién clru cla Naik va cong
su [8], mAu tinh d3u Sa dwoc thu hai & An D6 ciing
c6 kha ndng trc ché& cac chlng vi khuin B. subtilis, E.
coliva S. aureus nhung y&u hon tinh dau S3 thu hai
& Thira Thién Hué. Bang chu vy, chdng P. aeruginosa
d@é khang véi mau tinh dau Sa trong nghién ctru cla
Naik, Jafari va cdng su [8],[3] nhwng bj trc ché (MIC =
13,1 mg/ml) b&i mau tinh dau Sa & Thira Thién Hué.
Ngoai ra, tinh dau Sa & Thira Thién Hué ciing thé
hién kh3 ndng (rc ché manh hon trén ching E. coli
khi so sanh vai nghién ctru cda Jafari va céng su [3].

Nhu vay, két qua nghién clru vé hoat tinh khang

khuan cuta tinh dau Sa thu hai & Thira Thién Hué
nhin chung hoan toan phu hgp véi két qua cla céic
cong bd trwde dd. Pic biét mau tinh dau nay con
cho thay kha nang (rc ché chldng P. aeruginosa trong
khi chling vi khuan nay lai c6 kha ndng dé khang vdi
cac mau tinh diu Sa trong cac tai liéu cdng b6 trwdc
dé. Cac két qua nghién clru cla dé tai dat nén tang
cac nghién ctru sdu hon dé cé thé &ng dung loai tinh
dau nay vao viéc tao ra cac san pham hodc dugc
phdm ho tro diéu tri bénh cho con ngudi.

4. KET LUAN

Nghién ctru d3 gép phan xdc dinh mét sé diéu
kién t&i wu cda quy trinh chiét xuat, thanh phan hdéa
hoc va tac dung khang khuan cla tinh dau S3 & Thira
Thién Hué. Theo d6, nguyén liéu can dugc thu hai
vao thang 3 hodc thang 4, chiét xuat trong 2,5 gio, ty
Ié dung moi — nguyén liéu 5:1, vdi nguyén liéu vira
thu hai vé trong ngay. Tinh dau S3 & Thira Thién Hué
gdbm 12 thanh phan hdéa hoc d3 dwoc dinh danh,
trong d6 hai thanh phan chinh 13 Citral-a va Citral-b.
Tinh dau Sa thé hién hoat tinh khang khuan trén ca
4 ching vi khuan gébm S. aureus, B. subtilis, E. coli
va P. aeruginosa véi gia tri MIC la 13,1 mg/ml, trong
d6 hoat tinh manh nhat dugc thé hién trén chlng
B. subtilis.
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