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Cymbropogon winterianus Jowitt is widely distributed in the Central
Highlands (Tay Nguyen) and other places in Vietnam. In traditional
medicine, Cymbropogon winterianus Jowitt has been used for the treatment
of cold, fever, flu. Althrough there are several publications on chemical
composition and biological activities such as antibacterial, antioxidant and
anticancer activitites of essential oil from Cymbropogon winterianus over the
world as well as in Vietnam. However, to our knowledge, the composition
and biological investigation of essential oil from Cymbropogon winterianus
collected in in Daklak province, Vietnam has not been reported. Therefore,
the objectives of this research were to determine the chemical composition
and antibacterial activity of Cymbropogon winterianus essential oil, in
Daklak province. In this report, we investigated Cymbropogon winterianus
essential oil was obtained by steam distillation. The determination of the
chemical composition of Cymbropogon winterianus essential oil by Gas
Chromatography - Mass Spectrometry (GC-MS) showed that there are 42
compounds and the main compounds are citronellal (33.58%), trans-geraniol
(16.24%), o-cadinene (6.33%) and myrtenol (6.09%). In addition, we also
tested the antibacterial activity of Cymbropogon winterianus essential oil on
E. coli. The results showed that the essential oil had strong antibacterial
activity about 98.21% on E. coli.
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TU KHOA

Cay sa Java (Cymbropogon winterianus Jowitt) phan bo nhiéu & khu vuc
Tay Nguyén va céc vung khéc trong cd nude. Tur lau, sa Java da dugc sur
dung nhiéu dé tri cac bénh cam cim, cam lanh thong thuong. Da c6 mot
s0 cdc nghién clru trong va ngoai nuge vé thanh phan hoa hoc va hoat tinh
sinh hoc cua loai nay. Tuy nhién, van chua c6 bao céo vé thanh phan hoa
hoc va hoat tinh khang khuén cia cdy sa Java trong tai Bik Lik. Vi vay,
muc ti€u nghién ciru ctia ching t6i 1a xac dinh thanh phﬁn hoa hoc va hoat
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tinh khang khuén cta tinh dau sa Java thu hai & tinh Dik Lik bing
phwong phap chung cit 16i cudn hoi nudce. Trong nghién ciru ndy, ching
t6i xac dinh thanh phan hoa hoc ciia tinh dau sa Java bang sic ki khi ghép
khéi phd (GC-MS) va danh gia hoat tinh bang phwong phap khuéch tan
dia thach. Két qua xéac dinh thanh phan héa hoc tinh dau cho thdy, c6 42
ciu ti, trong d6 thanh phan chinh cua tinh dau si Java 1a citronellal
(33,58%), trans-geraniol (16,24%), o-cadinene (6,33%) va myrtenol
(6,09%). Két qua danh gia hoat tinh khang khuén tinh dau sa Java bing
phuong phéap khuéch tan dia thach cho thiy tinh diu nay biéu hién kha
ning khang khuan rt manh dén 98,21% trén ching vi khuin gy bénh
duong ruét E.coli.
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1. Giéi thigu

Sa Java (Cymbopogon winterianus Jowitt), thuc ho Lia (Poaceae) phéan bé chi yéu ¢ cac khu
vuc nhiét d6i va ban nhiét d6i cua Chau A, An D6, Indonesia, Nam va Trung My [1], [2]. O Viét
Nam, sa Java dugc nhap vao trong ¢ Tuyén Quang, Ninh Binh va Ha Tinh tr nhitng ndm 1960.
Sau nam 1975, sa Java dugc trdng nhiéu 6 Tay Nguyén va Dong Nam B§. Sa Java da duoc sur
dung trong y hoc ¢6 truyén caa nhiéu québc gia trén thé gigi nhu & Campuchia, 14 Sa Java phdi
hop véi cac vi thude khac dé diéu tri bénh ho va lam thudc xong. RE cay loi tiéu va ha nhiét ciing
dugc dung 1am cac ché pham dé diéu tri bénh ho, dau gan va st rét. La c6 khi dugc hdm lam
thudc udng loi tiéu hoa dugc ding sau céc bira an. O Thai Lan, than ré dung trj bach déi; than ré
va chdi 1a dung diét mudi. O Van Nam (Trung Qudc), cdy duoc dung lam thudc khir tring, dung
trong cac loai thudc tri giun [3], [4]. O Indonesia, theo truyén thdng sir dung lam thubc chéng
mudi va chdng nam. Céac nghién ctru dugc ly xac nhan rang C. winterianus chira nhiéu chat
chuyén héa thyc vat nhu geraniol, citronellal, citronellol, linalool va camphene c6 tiém ning to
I6n 1am chét diét nAm sinh hoc [5].

Tinh dau sa Java dung cha yéu trong ki nghé huong liéu nhu nuéc hoa, kj nghé xa phong,...
Ngoai ra con dung dé 1am gia vi, thao duoc. Tinh du sa Java duoc tiéu thu nhiéu nhat trén thi
truong thé gidi, dic biét & cac nudc My, Anh, Phap, Dac va Nhat Ban. Thanh phan chinh tinh
dau 1a 20-40% geraniol va citronellol, 40-60% citronellal. Trong d6 c6 gia tri & day la citronelal,
dugc chuyén thanh céc san pham khéc, dac biét 1a hydroxycitronelal, 1a chat didu huong quan
trong, lam cho nudc hoa ¢ mui hoa ty nhién [6], [7].

M6 hinh tréng sa Java chiét suat tinh dau mang lai hiéu qua kinh té rt cao va dang 13 nhu cau
cua nhidu nguoi tiéu ding trong, ngoai nudc. Cay sa Java dang din dwa ciy sa trg thanh cay
trdng hiéu qua gitip ba con nong dan ving dit khé khan trong ca nudc xoa doi giam nghéo va
lam giau nhu ngudi dan & huyén Bao LAm (Cao Bing), huyén Mudng La (Son La), Béc Phong
(Phu Yén), huyén Tan Chau Chau Thanh va Tan Bién (Tay Ninh), huyén M’Drik, Bubn Dén va
Ea Sup (Pik Lik)...[8]. Trong do, sa Java duoc trong Pik Lik dugc danh gia 1a mot trong
nhitng viing cho ham luong tinh diu cao nhit. Mic du cé rat nhidu ¢ng dung trong cudc song
nhung cho dén nay ¢ Dak Lk chua c6 nghién ciru ndo hé théng dy du va hoan chinh vé cay sa
Java. Vi vdy, nghién ciru nay véi mong mudn tiép tuc kham pha thanh phan héa hoc va hoat tinh
sinh hoc cua loai nay nham gop phan tim ra su khac biét va dic trung vé ham lugng, thanh phan
hoa hoc va hoat tinh khang khuan cua tinh dau cdy sa Java & Dik Lak. Nhiing két qua thu s&
duoc tao dir liéu khoa hoc, dinh hudng cho viéc khai thac va sir dung ¢é hiéu qua cdy sa Java ¢
tinh bak Lak.

2. Phwong phap nghién ctru
2.1. Nguyén ligu
Nguyén liéu sa Java (Cymbropogon winterianus Jowitt) turoi duoc thu héi tai huyén Budn Don, tinh

Dik Lik vao thoi diém thang 3/2021.
Bo phan dung la than sa Java.

2.2. Phwong phdp chung cit

Cho 100 g nguyén lidu cat nho va 500 ml nuwéc vao binh cau cia hé théng chung cat
Clevenger. HAn hop dugc gia nhiét bang bép dién, khi hdn hop soi hoi nudc tao thanh sé 16i cudn
tinh dau di 1én va vao hé théng ngung tu. Khi két thic ngung dun, mé khoa thong, lay tinh dau
thu duogc. Str dung diethyl ether dé ly trich phan tinh dau, 1am khan nuéc bang Na,SO4 khan thu
duoc tinh dau san pham.

Tién hanh chung cit trong thoi gian 3 gio, hiéu xuat tinh dau thu duoc 1,53%. Tinh dau c6
mau vang, mui thom ndng dic trung cua sa Java. Ti trong 0,9712 g/mL.

2.3. Phwong phdp xdc dinh thanh phan héa hec
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Thanh phan héa hoc cua tinh dau dugc xac dinh bing phwong phap sic ky khi ghép khéi phd
GC-MS (Gas Chromatography - Mass Spectrometry), dugc do tai Vién cdng nghé sinh hoc va
moi truong cua truong Pai hoc Tay Nguyén. St dung may GC/MS cua hdng Thermo Trace GC
Ultra — ITQ900. Cot sic ky TG-SQC véi chiéu dai 30 m, duong kinh trong (ID) = 0,25 mm, lép
phim mong 0,25 um. Khi mang He. Nhiét d6 budng bom mau (Ki thuét chuong trinh nhiét do -
PTV) 230°C. Nhiét d6 Detecto 260°C. Chuong trinh nhiét d6 budng diéu nhiét 60°C (2 phut),
tang 4°C/phut cho dén 200°C, dirng ¢ nhiét d nay trong 5 phit, ting 10°C/phit cho dén 260°C,
dung ¢ nhiét 6 nay trong 10 phat.

2.4. Phirong phdp thir hoat tinh khang khudn

Hoat tinh khang khuan duoc thi tai Vién Cong nghé Sinh hoc va Méi truong, Trudng Pai hoc
Tay Nguyén.

Phuong phap thtr: Khuéch tan trén dia thach, sir dung mdi truong MHA dé thir nghiém hoat
tinh khéng khuan.

Chung vi khuan thir nghiém: Escherichia coli (E. coli)

Céc budc tht hoat tinh:

- Chuan bj chung vi sinh vat thir nghiém: Giéng truée khi sir dung dwoc ting sinh trén moi
truong TSB trong 16-18 gid ¢ 37°C, lic 100 vong/phit. Mat d6 vi khuan sau khi nudi ciy trong
moi truong TSB dugc xac dinh theo phuong phap do mat dé quang (OD) ¢ budc song 610 nm.

- Chuan bi dung dich tinh dau: tinh diu dwoc hoa tan trong DMSO 2%, st dung chat nhil hoa
la Tween 80 0,2%. Dung dich dbi ching gdm DMSO 2%, sir dung 0,2% chat nhii hoa 1a Tween
80 trong nudc CAt.

- Dung pipet man hat 100 pl vi khuan (mat do té bao 10® CFU/ml), sau d6 chan déu trén bé
mit thach MHA d3 khé 4n dinh, chd khd bé mat. Sir dung cac dia gidy 6 mm vo tring thim bao
hoa dung dich tinh ddu & cac nong do khac nhau va dung dich ddi ching, cho kho roi dat 1én mat
thach da chan vi khudn, dé nhe dé dia gidy cb dinh trén mat thach. Chuyén céc dia petri vao tu
lanh (10°C) khoang 4 - 8h dé tinh dau khuéch tan ra thach. Sau d6 dem nudi & 37°C trong 16 -
20h. Doc két qua va ghi nhan duong kinh vong vé khuén.

- Puong kinh vong vo khuan (D-d) duoc xac dinh bang duong kinh vong khang ngoai trir di
duong kinh dia gidy.

3. Két qua va ban luan
3.1. Thanh phan héa hec cia tinh ddu sd Java

Tinh dau sa Java thu duoc ¢6 mau vang va mui thom nong. Két qua phan tich thanh phan héa
hoc bang phuong phap GC-MS cua tinh dau sa Java thé hién ¢ hinh 1 va bang 1.
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Hinh 1. Sdc ky do GC-MS tinh dau sa Java (Cymbopogon winterianus Jowitt)
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Bang 1. Thanh phan héa hoc cua tinh dau sa Java (Cymbopogon winterianus Jowitt)

TT RT Hop chit Loai Al' Ham lwong (%0) 1SO 3848:2016
1 7,01 a-Humulene sh 1452 0,11
2 8,18 3-Carene mh 1008 4,25
3 10,15 y-Terpinene mh 1054 0,09
4 10,51 cis-Ocimene mh 1032 0,66
5 12,12 Isopulegol mo 1145 0,58
6 12,43 Citronellal mo 1148 33,58 31,0
7 13,74 Camphene mh 0946 0,07
8 15,04 Myrtenol mo 1194 6,09
9 15,48 trans-Verbenol mo 1140 0,27
10 16 trans-Geraniol mo 1249 16,24 20,0
11 16,51 trans-2-Caren-4-ol mo - 0,28
12 18,68 p-Mentha-1,8-dien-7-ol nt - 0,08
13 19,3 Limonene mh 1024 2,31 2,0
14 19,5 cis-1soeugenol mo 1406 0,6 0,5
15 20,14 a-Amorphene sh 1483 0,07
16 20,34 0-3-Carene mh 1008 3,17 1,5
17 20,67 Calarene sh 1431 2,94
18 21,6 trans-Caryophyllene sh 1417 0,17
19 2191 Copaene sh - 0,05
20 22,47 Aglaiene sh 1374 0,07
21 22,71 S-Chamigrene sh 1476 0,29
22 23,01 Germacrene D sh 1480 0,11
23 23,44 y-Muurolene sh 1478 0,64
24 2361 a-Cubebene sh 1348 5,07
25 23,77 Aristolen sh - 0,1
26 24,03 cis-Muurola-3,5-diene sh 1448 0,43
27 24,2 a-Muurolene sh 1500 1,3
28 24,38 o-Guaiene sh 1437 0,85
29 24,64 cis-Muurola-4(15),5-diene sh - 1,28
30 24,92 o-Cadinene sh 1522 6,33 1.5
31 25,2 a-Copaene sh 1374 0,1
32 25,36 Torreyol SO 1644 0,26
33 2571 Valencene sh 1496 4,46
34 25,95 S-Guaiene sh - 0,08
35 27,71 Junipene sh 1407 0,14
36 27,91 Caryophyllene-(11) sh - 0,08
37 28,24 S-Maaliene sh - 0,81
38 28,53 isoledene sh 1374 1,26
39 28,9 Zonarene sh 1528 2,14
40 29,33 Alloaromadendrene sh - 0,08
41 30,72 Ylangene sh - 0,06
42 Cac hop chét khac 1,5
Téng cong 100
Hydrocarbon 40,78
DAn xuét chira oxygen 57,72

Ghi chd: mh: monoterpene hydrocarbons; mo: oxygenated monoterpenes; sh: sesquiterpene
hydrocarbons; nt: non-terpenes; Al": Reported Arithmetic Index.

Nhan xét: Dua trén két qua phan tich cho thay, tinh dau sa Java (Cymbopogon winterianus
Jowitt) c6 42 cau tar duoc xac dinh; trong d6, hydrocarbon chiém 40,78% va dan xuét chira
oxygen chiém 57,72%. Céu tir chinh cua tinh dau sa Java 1a citronellal (33,58%), trans-geraniol
(16,24%), 5-cadinene (6,33%) va myrtenol (6,09%). So sanh thanh phan chinh tinh dau sa Java ¢
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Pik Lik voéi tiéu chuan ISO 3848:2016 cho thiy ham luogng Citronellal va 6-Cadinene déu cao
hon, trong khi d6 thi Geraniol ¢c6 ham luwong thép hon. Dic biét, cdu tir Myrtenol chi c6 trong tinh
dau Java (Cymbopogon winterianus Jowitt) & bik Lak.

Két qua nghién ctru ndy c6 nét trong ddng voi cong bé cua tac gia Nguyén Thi Ngoc Lan va
céc cong sy [8] (da tim thay 20 hop chét trong tinh dau sa Java duoc thu hai ¢ huyén Lam Ha,
tinh Lam Pong). Trong d6 ciu tir chinh la (R)-(+)-citronellal (30,679%), geraniol (25,938%),
elemol (11,253%), (R)-(+)-p-citronellol (10,617%) va isogermacrene D (5,610%). Trong nghlen
ctru cua chdng tdi, cu tir geraniol lai ¢ ham lwong thip hon (16,24%) va cu ti citronellal thi ¢6
ham lugng cao hon (33,58%).

Téc gia Klinger Antonio da F. Rodrigues va cac cong su [9] da khao sat thanh phan hoa hoc
cua tinh dau lodi Cymbopogon winterianus Jowitt & Brazil phat hién ¢ 42 ciu tir. Trong do6, ciu
tr chinh cua tinh dau la: citronellal (26,5%), geraniol (16,2%), elemol (14,5%) va citronellol
(7,3%), twong ddng vai nghién ciru cia ching toi va tac gia Nguyén Thi Ngoc Lan. Tuy nhién,
hai cau tu citronellal va geraniol trong nghién ctu cta ching t6i 6 ham lugng cao hon. Nhiéu
cau tir khac ciing duoc tim thiy nhu: a-Humulene, Germacrene D, a-Muurolene, J-Cadinene, y-
Muurolene va Zonarene véi ham lwong thap. Mat khéc, nghién ctu cua tac gia R. S. Malele va
céc cong sy [10] vé tinh dau lodi Cymbopogon winterianus Jowitt & Tanzania lai chi ra su khac
biét. CAc cau tir chinh duoc tim thay 1a: linalool (27,4%), citronellol (10,9%), geraniol (8,5%), a-
calacorene (6,0%), cis-calamenene (4,3%), g-elemene (3,9%) va longifolene (3,5%). Trong khi
do6, cac cau tir trén khong xuat hién trong nghién ciu cua ching t6i. Riéng cau tu geraniol cling
duogc tim thiy trong tinh dau sa Java (Cymbopogon winterianus Jowitt) ¢ tinh Dik Lak nhung véi
ham lugng cao hon rat nhiéu.

3.2. Hogt tinh khang khudn

Chiing t6i tién hanh thir hoat tinh khang khuan cua tinh dau sa Java (Cymbopogon winterianus
Jowitt) & tinh Pak Lak trén chiang vi khuan gay bénh duong rudt E.coli. Két qua duoc trinh bay &
bang 2, bang 3 va hinh 2.

Bang 2. Khd ndng khdng khudn cua chdt doi chirmng am DMSO

Matdd Nong dd khang  Pwong kinh vong vo

vi khudn  sinh (mg/mL) khuén (mm) Kha nang khiing

10’ CFU 2,00 54 mm, 54 mm, 54 mm  100% (vi khuan khéng moc trén toan dia thach)
10’ CFU 1,50 54 mm, 54 mm, 54 mm  100% (vi khuan khéng moc trén toan dia thach)
10’ CFU 1,00 54 mm, 54 mm, 54 mm  100% (vi khuan khéng moc trén toan dia thach)
10’ CFU 0,8 53,5 mm; 53,5 mm; 54 mm 99,38%

10’ CFU 0,6 52 mm; 52,5 mm; 52,5 mm 96,91%

Bang 3. Két qua thi hogt tinh khang khudn cia tinh dau sa Java

Matdovi Nongddtinh  Pwong kinh vong v

khuin  du (mg/mL) khuén (mm) Kha nang khiing
107 CFU 2,0 54 mm, 54 mm, 54 mm  100% (vi khuan khéng moc trén toan dia thach)
10’CFU 1,5 54 mm, 54 mm, 54 mm  100% (vi khuan khdng moc trén toan dia thach)
107 CFU 1,0 54 mm, 54 mm, 54 mm  100% (vi khuan khéng moc trén toan dia thach)
10’ CFU 0,80 54 mm; 54 mm; 53,99 mm 99,9999997%
10’ CFU 0,60 53 mm; 53 mm; 53,1 mm 98,21%

Két qua thir nghiém cho thay, tinh dau sa Java c6 kha nang ¢ ché manh sy phat trién cua vi
khuan E. coli. O mat d6 vi khuan 1a 10’ CFU véi nong d6 tinh dau 1a 1,0 mg/mL thi vi khuan
khong moc trén toan dia thach (kha nang khang 100%). Bac biét khang sinh DMSO c6 hiéu qua
khang khuan thap hon tinh dau Sa Java, & ndng do 1a 0,8 mg/ml khang niang khang cia DMSO la
99,38%; trong khi, tinh dau cho khang nang khang dén 99,99% géan nhu 1a tuyét doi.
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Hinh 2. Kha nng khang vi khuan E. coli cua tinh dau si Java va chdt déi ching (-) DMSO
(1. Nong do tinh dau 2 mg/ml; 2,3. Nong dé tinh dau 0,2 mg/ml; 4. doi chieng (-) (DMSO 2%))

Két qua nay phd hop véi két qua cia A. Simic va céc cong su [3] khi nghién ciu kha ning
khéng khuan cua tinh dau Cymbopogon winterianus & Bac trén cac chung vi khuan Bacillus
cereus, Escherichia coli, Micrococcus luteus, Proteus mirabilis, Pseudomonas tolaasii,
Salmonella enteritidis va Staphylococcus aureus. Tuy nhién, tinh dau sa Java & Buc c6 kha ning
trc ché vi khuan E.coli thap hon nhiéu, véi gia tri MIC = 6.0 uL/mL.

Mot bao cao khac cua R. S. Malele va céc cong su [7] lai chi ra rang, tinh dau tir cay
Cymbopogon winterianus tir Tazania ¢ hoat tinh khang khuan thdp véi cac chung vi khuén:
Bacillus cereus, Micrococcus luteus va Staphylocococcus aureus. Tuy nhién, tinh dau nay lai
khéng c6 kha ning khang cac vi khuan Escherichia coli, Enterococcus faecalis, Klebsiella
pneumoniae, Proteus mirabilis, Pseudomonas aeruginosa va Staphylococcus epidermidis.

4. Két luan va dé xuat

Sa Java (Cymbopogon winterianus Jowitt) thu hdi tai tinh Dik Lik chwa tir 0,12 - 0,48% ham
lwong tinh dau. Thanh phan héa hoc chinh cua tinh dau sa Java qua phan tich GC-MS la
citronellal (33,58%), trans-geraniol (16,24%), J-cadinene (6,33%) va myrtenol (6,09%).

Qua thir nghiém hoat tinh sinh hoc cho thiy, tinh dau sa Java c6 hoat tinh khang khuan rat
manh ddi véi chang vi khuan E.coli dén 98,21%. Két qua kha quan nay cing véi cac nghién ciu
sau hon s& gop phan m¢ ra tiém ning khai thac cho cdy sa Java (Cymbopogon winterianus
Jowitt) vao thuc pham chirc ning va dugc pham.
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