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TOM TAT
Dt vin dé: Palmarosa-sa hoa hong [Cymbopogon martini (Roxb.) Will. Watson], ho
Poaceae cé muii thom nhw hirong hoa hong, nguon goc tir An B¢ va Tho Nhi Ky. La cua lodi chira tinh
dau c6 ham heong gidu geraniol 1a mét monoterpen mach hé. Tai Viét Nam, cac nghién cizu con kha
it dgc biét 1a 10ai sa hoa hong trong tai Dak Lek. Do d6, nghién ciu tinh ddu s hoa héng trong tai
tinh 1a rdt can thiét. Muc tiéu nghién cizu: Chiét xudt, dinh lwrong tinh dau, ‘phan ldp va xac dinh cau
tric hop chat trong tinh ddu theo hwéng tac dung khang khuan va khang ndm. Péi twong va phwong
phap nghién cizu: L& sa hoa hong thu hai tai tinh Pak Lk vdo thang 4 nam 2022. Pinh lirong va
chiét xuat tinh dau (phwong phdp cdt kéo theo hoi nuée). Sac ky ghép khoi pho (GC-MS), phan Iap
(SaC ky cét va sac ky l6p mong) va xdc dinh cau triic (do phé NMR). Thir hoat tinh khang khuan, khang
nam (xdc dinh MIC bangphu’ongphap pha lodng trong thach). Két qua: Ham lirong tinh ddu trong
la (0,82-0 85%) Tinh dau do GC-MS cho ty 1¢ cac hop chdt la geraniol (72,28%), geranyl acetat
(15,91%) va linalool (3,03%). Phan ldp dwoc 3 hop chat la geraniol, geranyl acetat va linalool. Hogt
tinh cia tinh dau, geraniol, geranyl acetat va linalool trén Propionibacterium acnes, Aspergillus niger
c6 gia tri MIC khoang 0,004-0,5%. Két lugn: Nghién cuu cia deé tai gop phan vao viéc bé sung co so
diz liéu, dinh hwéng cho cac nghién cizu vé sa hoa hong.
Tir khéa: Cymbopogon martini, palmarosa, tinh dau, geraniol, geranyl acetat, linalool,
Propionibacterium acnes, Aspergillus niger.
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ABSTRACT

RESEARCH CHEMICAL COMPOSITION AND ANTI-MICROBIAL
ACTIVITY IN PALMAROSA - CYMBOPOGON MARTINI (ROXB.) WILL.
WATSON ESSENTIAL OIL PLANTED DAK LAK PROVINCE

Nguyen Thi Trang *, Huynh Ngoc Thuy 2
1. Buon Ma Thuot Medical University
2. University of Medicine and Pharmacy at Ho Chi Minh City
Background: Palmarosa [Cymbopogon martini (Roxb.) Will. Watson], Poaceae has a rose-
like fragrance, originating from India and Turkey. Leaves of the species contain the essential oil
which is a pale yellow liquid, rich in geraniol, an open-chain monoterpene. In Vietnam, there are
few studies on chemical and biological activities, especially palmarosa crop in Dak Lak province.
Therefore, research palmarosa essential oil planted in province is essential. Objectives: To extract,
guantification of essential oils, isolation, and determination of compounds in essential oils towards
anti-microbial activity. Materials and methods: palmarosa leaves collected in Dak Lak province in
April, 2022. Quantification and extraction of essential oils (steam distillation method).
Chromatography-coupled mass spectrometry (GC-MS), isolation (column chromatography and thin
layer chromatography) and structure determination (NMR spectrometry). Test for antibacterial and
antifungal activity (determination of MIC by dilution in agar). Results: Essential oil content in
leaves (0.82-0.85%). The essential oil measured by GC-MS gave the ratio of compounds as geraniol
(72.28%), geranyl acetate (15.91%) and linalool (3.03%). Three compounds were isolated, namely
geraniol, geranyl acetate and linalool. The activity of essential oils, geraniol, geranyl acetate and
linalool on Propionibacterium acnes, Aspergillus niger had MIC values of about 0.004-0.5%.
Conclusions: The research of the topic contributes to the addition of the database and orientation
for the research on palmarosa species.
Keywords: Cymbopogon martini, palmarosa, essential oils, geraniol, geranyl acetate,
linalool, Propionibacterium acnes, Aspergillus niger.

I. PAT VAN BE

Chi Cymbopogon c6 khoang 120 loai phan b cha yéu & viing nhiét d6i va can nhiét
d6i thude cac nudc Chau A va Chau Phi. Tinh dau cua 3 nhdm loai mang lai loi ich kinh té
la sa Citronella (Cymbopogon winterianus Jawitt.), (Cymbopogon nardus Rendle.), sa
Palmarosa (Cymbopogon martini (Roxb.) Will. Watson), sa Lemongrass (Cymbopogon
citratus Stapf., Cymbopogon flexuosus Stapf., Cymbopogon pendulus (Nees ex Steud.)
Wats) [1]. O Viét Nam ciing nhu tai cac tinh thuoc ving Tay Nguyén do c6 khi hau, tho
nhudng va do cao 1a mot trong nhimg diéu kién thuan lgi phu hop véi su thich nghi va sinh
trusng cua chi Cymbopogon nén sa Chanh va sa Java duoc trdng nhiéu chu yéu dé phuc vu
cac nganh san xuét hwong liéu va xa phong. Tuy nhién, sa hoa hong (sa palmarosa) chua
dugc nhan rong dé Xay dung nguon nguyén ligu trong khi cac nghién ctu trén the giai [2],
[3], [4] cho thay tiém nang vé kinh té va con ngudi cua loai duge danh gia rat cao trong
phuc vu cac nganh san xuat my pham va duoc pham. Vi vay “Nghién ctu thanh phan hoa
hoc va hoat tinh khang khuén, khang nam trong tinh dau sa hoa hong — Cymbopogon martini
(Roxb.) Will. Watson trong tai Pak Lak” dugc thuc hién véi muc tiéu: Chiét xuat, dinh
lwong tinh dau, phan lap va xac dinh cau trdc hop chat trong tinh dau theo hudng tac dung
khang khuan va khang nim. Nghién ctu 12 tién dé gitp khao sat cho cac trién khai trén quy
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md cdng nghiép &ng dung tinh dau sa hoa hdng cho nhu cau mang tinh cap thiét cua khéch
hang trén thi truong.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén li¢u

L& cdy sa hoa hdng duoc thu hai tai xa Phi Xuan, huyén Krong Ning, tinh Dk Lik
vao thang 4 nam 2022. Bo mén Dugc liéu-Duoc cd truyén-Thyc vat da xac dinh da xac dinh
bang céch so sanh hinh thai vai cac tai liéu chuyén nganh [5], [6]. Duoc liéu duoc loai bo
c4c tap chat nhu ¢, rac lan vao trong qua trinh thu hai, sau d6 phoi trong béng ram roi cit
nho duoc lidu dé chiét xuat va dinh luong.

2.2. Phwong phap nghién ctu

- Pinh lwong va chiét xuét tinh dau

+ Pinh lugng tinh dau: Thu hai nguyén liéu khi quan séat cac cum hoa mau nau da
néd hoan toan 1a giai doan thich hop thu 14 dé dinh luong dugc lugng tinh dau va ham luong
geraniol t6i da [2]. Tién hanh dinh luong tinh dau theo phwong phap cét kéo theo hoi nuéc
[7]. Sau 3 lan dinh lugng thu dugc két qua ham luong tinh dau sa hoa hong.

+ Chiét xuit tinh dau: Chiét xuat 5,5 kg 1a da duoc xir Iy sau khi thu hai va tién hanh
chiét xuat bang thiét bi chung cét tinh dau c6 thé tich 120 L, nguyén tic chung cat theo nguyén
tac cat kéo theo hoi nudc. Qua trinh chung cat gom c6: Nap nguyén liéu, chung cat va théo
ba. Sau khi chung cét thu dugc luong tinh dau dé phan 1ap va thir hoat tinh cac hop chit.

- Phan I4p va xdc dinh cAu triic hep chét trong tinh dau

Qua trinh phan Iap st dung phuong phap sac ky cot véi cac co ché cha yéu la cot
hap phu, cot trao d6i ion va cot loc qua gel. Sac ky 16p moéng duoc su dung dé theo doi qua
trinh rira giai [7].

+ Phan 1ap hop chit: Tinh dau sau khi chiét duoc khao sat bang SKLM véi nhiéu hé
dung méi khac nhau. Nhan thay hé dung méi n-hexan : ethylacetat (15:1, v/v) cho thay cac
cum Vét tach nhau kha rd rang nén duoc chon l1am hé dung méi khai trién chay sic ky. 8,95
g tinh dau (mAu tinh dau ki hiéu 1a CM) duoc hda mot lwong n-hexan tbi thiéu ri trién khai
trén sac ky cot pha thuong. Hé dung méi rira giai 1a n-hexan : ethylacetat (30:1, v/v). Theo
ddi qua trinh khai trien bang SKLM. Sau khi ¢ quay cét thu hoi dung méi thu dwoc 4 phan
doan ky hiéu lan Iuot 13 CMA, CMB, CMC va CMD. Trong d6 phan doan CMB (80 mg) va
phan doan CMD (320 mg) cho thay hién 1 vét sac ky rd rang, khong 1an tap chat. Tiép tuc
phan 1ap phan doan CMA (500 mg) bang hé dung mdi n-hexan: aceton (50:1, v/v) thu dugc
3 phan doan CMA1, CMA2 va CMA3. Nhan thiy, phan doan CMA2 (160 mg) cho 1 vét sic
Ky rd rang, it 1an tap chét. Kiém tra bang SKLM vai 2 hé dung mdi khac nhau la methanol:
nuéc (10:1, v/v), n-hexan: ethylacetat (20:1, v/v), hop chiat CMB cho vét sic ky rd nét va
hién mau xam véi thudc thir H2SO4 10% (v/v) pha trong ethanol. Kiém tra SKLM véi 2 hé
dung mdi khac nhau 1a methanol: nuée (10:1, v/v), n-hexan: ethylacetat (10:1, v/v), hop chat
CMD cho vét sac ky rd nét va hién mau vang nau véi thudce thir H.SO4 10% (v/v) pha trong
ethanol. Ciing twong tu, kiém tra hé dung méi la n-hexan: ethylacetat (30:1, v/v), methanol:
nudéc (15:1, v/v) thi CMA2 cho vét sic ky rd nét va hién mau vang nau véi thude thir H.SO4
10% (v/v) pha trong ethanol. SKLM cua 3 hop chit tinh khiét duoc soi dugi UV 254 nm.

+ Xac dinh cu tric hop chit: Xac dinh céu tric dugc tién hanh phan tich phé cong
huodng tir hat nhan (NMR) dugc ghi trén may Bruker AM600 FT-NMR Spectrometer (véi
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TMS la chét chuan noi) tai Vién Hoa hoc cac hop chét thién nhién, Vién Han 1am Khoa hoc
va Cong nghé Viét Nam.

- Thir hoat tinh khang khuan, khang nam

Xac dinh MIC bang phuong phap pha lodng trong thach

+ Chuén bi chit thir: Tinh dau va cac chit dugc pha thanh dung dich me c6 ndng do
40% trong DMSO bo sung 0,02% Tween 80. Khi sur dung pha loang bang moi truong tho
nghiém pha truc tiép véi moi truong thir nghiém sao cho tao thanh giai nong d trong moi
truong thir nghiém (c6 ndng do sau bang 1/2 ndng do trude) nhu sau: 1%, 0,5%, 0,25%,
0,125%, 0,064%, 0,032%, 0,016%, 0,008%, 0,004%, 0,002% va 0,001%. Cho chét thtr vao
moi trudng da dé ngudi vé 45-50 °C, lic déu dé dat duoc nong do cudi can thir nghiém. Tién
hanh song song v&i mot dia chitng &m, thay chét thir bang DMSO b6 sung 0,02% Tween
hoic DMSO. D6 vao dia petri, 6 day thach khoang 3-4 mm.

+ Vi sinh vat thu nghiém: Vi sinh vat da chinh McFarland 0,5 dugc pha lodng 10
lan véi NaCl 0.9%. Vi sinh vat di chuan bi can dwoc st dung trong vong 15 phit.

+ Tién hanh: Lam khd mit dia thach c6 chit thur va dia ching khong cd chat thir.
Cho 1-2 ul huyén phu dich vi khuan, nam 1én dia dé dat duoc mat do vi khuan hoac vi nam
trén thach 1a 10* CFU/ml. D¢ yén khoang 15 phat dé vét cham kho. U & 37 °C trong 16-24
gio ddi vai vi khuan va 30 °C trong 48 gio dbi véi nam.

+ Poc két qua: Két qua chi co gié tri khi vi khuan, nim trong dia chitng moc binh
thuong. Dit dia thach trén mot bé mat sim mau, khong phan xa anh séng, quan sat sy tao
thanh khém cua vi khuan, nim thir nghiém. Tim dia c6 ndng d6 thap nhat ac ché hoan toan
su tao khém, ndng d¢ cua dia thach nay Iam MIC cua chat thur d6i vei vi khuan, nam thi
nghi¢m. Cac khom don l¢ hodc vét mo do dau Cay dé lai khong duogc tinh. Néu c6 vi khuan,
nam moc & ndng do cao hon va bi tc ché & ndng do thap, mau ciy co thé di bi nhiém va
thir nghiém phai dugc thuc hién lai.

III. KET QUA NGHIEN CUU
3.1. Pinh lweng va chiét xuit tinh dau

- Dinh lwgng tinh dau ‘
Bang 1. Két qua ham lugng tinh dau trong |4 caa sa hoa hong

Céc giai doan Ham luong tinh dau
Thu 14 khi quan sat cum hoa vira nd, bao phan mau vang 0,46 — 0,52%
Thu la khi quan sat cum hoa nd hoan toan c6 mau nau 0,82 — 0,85%

Nhan xét: Thoi gian thu héi 14 thu dugc lugng tinh dau cao nhat 1a giai doan quan
sat cum hoa né hoan toan c6 mau nau (0,82-0,85%). Theo tai liéu cua V5 Vian Chi tinh dau
sa palmarosa thu dugc la 0,4-0,6% va tai liéu cua Pham Thanh Ky sa palmarosa thu dugc
tinh trén duoc liéu tuoi 1a 0,16% (toan cay) 0,52% (ngon mang hoa). Néu so sanh véi két
qua nghién ctru trén thi ham luong tinh dau cua loai sa hoa hong (sa palmarosa) trong tai
Pik Lak c6 ham lugng cao hon so vai céc tai liéu da cong b hién nay.

- Chiét xuat tinh dau

Nguyén liéu 1a 5,5 kg 14 da duoc xir ly sau khi thu hai va tién hanh chiét xuat bang
thiét bi chung cat tinh dau c6 thé tich 120 L. Sau khi chung cat hoan tat hdn hop tinh dau
va nudc s& dugc tach ra bang thiét bi chiét. Tinh dau tho dwoc ling dé tach tap chat va duoc
lam khan bang Na2SO4 khan. Két qua chiét thu dugc 50 ml tinh dau tir 5,5 kg 4.
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3.2. Phan tich héa hec va x4c dinh ciu trac hep chit trong tinh dau
- Siic ky khi ghép khéi phé GC-MS o
Mau tinh dau sau khi chay sac ky GC-MS cho thay ket qua nhu sau:
Bang 2. K&t qua phan tich sac ky ghép khoi pho (GC-MS)

Thoi gian luu R £ Ty l€%
Stt (oht) Tén hop chat (hop chittinh diu)
1 4,01 5-Hepten-2-one, 6-methyl- 0,14
2 4,64 Cyclofenchen 0,20
3 4,78 B-Ocimen 0,71
4 5,43 Linalool 3.03
5 7,14 Neral 0.57
6 7,29 Geraniol 72,28
7 7,48 a-Citral 1,41
8 7,82 Geranyl format 0,34
9 8,72 Geranyl acetat 15,91
10 9,35 Caryophyllen 1,83
11 10,61 Neryl butyrat 0,36
12 11,04 Caryophyllen oxid 0,73
13 12,19 Farnesol 0,83
14 12,48 Geranyl hexanoat 1,66

Nhan xét: Thong qua két qua sic ky GC-MS thi hop chat geraniol (72,28%) chiém
ty 18 chu yéu trong tinh dau sa hoa hong. Ngoai ra con ¢ mot sé hop chat geranyl acetat
(15,91%), linalool (3,03%) va caryophyllen (1,83%).

- Xac dinh ciu trdc hep chat
Bang 3. So li¢u pho NMR cua hop chat 1-3

Hop chat C Sc dn (J, Hz)
Hz-C (1) 1117 5,21 (d, J=17,4 Hz)
He-C (1) ' 5,06 (d, J=10,8 Hz)
H-C (2) 145,1 5,91 (d, J=17,4 Hz)

CcC@) 735
Me-C (3) 27,9 1,28 (s)
CH2 (4) 42,1 1,55-1,60 (m)
CH2 (5) 22,8 1,99-2,06 (m)
H-C (6) 124,3 5,11-5,14 (m)
Cc@) 1319
Me-C (7) 17,7 1,60 (s)
Me (8) 25,7 1,68 (s)
CH2 (1) 59,0 4,12 (d,J=69 Hz)
H-C (2) 1235 5,39 (td, J .= 7,2 Hz,J ,= 1,2 H2)
CcC@®) 139,0
Me-C (3) 16,1 1,66 (s)
CH: (4) 39,5 2,01-2,04 (m)
CH2 (5) 26,4 2,08-2,12 (m)
H-C (6) 1239 5,08-5,11 (m)
C(@) 1315
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Hop chat C dc SH (J, Hz)
Me-C (7) 25,5 1,68 ()
Me (8) 17,6 1,60 (s)
CH: (1) 61,4 4,59 (d, J=7,2 Hz)
H-C (2) 118,3 5,33-5,35 (m)
C (3) 1423
Me-C (3) 16,4 1,68 (s)
CH:2(4) 39,5 2,03-2,06 (m)
CH:(5) 26,3 2,09-2,12 (m)
H-C (6) 1238 5,07-5,09 (m)
C(7) 132,3
Me-C (7) 25,6 1,70 (s)
Me (8) 17,7 1,60 (s)
C (1) 1705
Me-C (1) 21,0 2,05 (s)

Nhan xét: Hop chat CMB (1) duoc tach ra ¢ dang chat long mau vang nhat, tan tot
trong chloroform, Rf = 0,5 (n-hexan: ethylacetat, 20:1, v/v). Phé *H-NMR chi ra tin hiéu
cong hudng tai on 1,28 s, 1,60 s, 1,68 s dac trung cta 3 nhom methyl. Tin hiéu cong huong tai
on 5,91 dd (J1 = 17,4 Hz, J, = 10,8 Hz) la proton cua nhom methin. Ngoai ra cac tin hiéu tai on
521 dd (J: = 17,4 Hz, J» = 0,6 Hz), 5,06 dd (J: = 10,8 Hz, J> = 0,6 Hz) la 2 proton cia nhdm
methylen. Tin hiéu tai 04 5,11-5,14 (m) la proton cua nhdm methin. C&c tin hiéu tai on 1,55-1,60
(m) va 1,99-2,06 (m) la 4 proton ctia 2 nhém methylen. Pho **C-NMR cho thay phan tir c6 10
carbon gébm 3 nhoém methyl, 3 nhdm methylen, 2 nhém methin va 2 carbon khong lién két vai
hydro. Tin hiéu tai c 111,7, 145,1, 124,32, 131,93 va 73,5 lan luot dugc xac dinh cho vi tri cua 2
ndi doi (C-1 va C-2, C-6 va C-7), carbon ¢ gén Vai oxy (C-3). Tir dir kién pho trén ching to
CMB la dan chat monoterpen chaa oxy. Di chiéu tai liéu tham khao hop chat CMB duoc
xac dinh la 3,7-dimethylocta-1,6-dien-3-ol hay con duoc goi la linalool [8].

Hop chat CMD (2) duoc tach ra ¢ dang chat long mau vang nhat, tan tot trong
chloroform, Rf = 0,5 (n-hexan : ethylacetat, 10:1, v/v). Ph *H-NMR chi ra tin hiéu cong
huong tai on 1,60 s, 1,66 s, 1,68 s dac trung cta 3 nhom methyl. Tin hiéu cong huong tai on
4,12 d (J = 6,9 Hz) la proton cia nhdm methylen. Ngoai ra céc tin hiéu tai on 5,39 td (J1 = 7,2
Hz, J» = 1,2 Hz), 5,08-5,11 (m) la proton cua 2 nhém methin. Céc tin hiéu tai o+ 2,01-2,04 (m)
va 2,08-2,12 (m) la 4 proton ciia 2 nhém methylen. Phd **C-NMR cho thay phan tir ¢6 10 carbon
gom 3 nhoém methyl, 3 nhdm methylen, 2 nhém methin va 2 carbon khdng lién két vai hydro. Tin
hiéu tai dc 123,5, 139,0, 123,9, 131,5 va 59,0 lan luot duoc xac dinh cho vi tri cia 2 ndi doi (C-2 va
C-3, C-6 va C-7), nhdm methylen c6 gan vai oxy (C-1). Cac sb lieu phd cing viéc so sénh véi
tai liéu tham khao da xac dinh dugc CMD la 3,7-dimethyloctan-2,6-dien-1-ol con duoc goi
la geraniol [8].

Hop chat CMA2 (3) duoc tach ra ¢ dang chat l1ong mau vang nhat, tan tdt trong
chloroform, Rf = 0,5 (n-hexan: ethylacetat, 30:1, v/v). Céc tin hiéu cho thay cau tric phd
gidng hop chét geraniol. Tuy nhién, tai 544,59 (d, J = 7,2 Hz) 1a vi tri nhém methylen (C-1)
c6 gan véi ester nén dy 2,05 s dic trung cho nhom methyl (C-1'). So sanh vai tai liéu tham
khao xac dinh dugc CMAZ2 la 3,7-dimethylocta-2,6-dien-1-yl acetate hay duoc goi la
geranyl acetat [8].
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3.3. Két qua hoat tinh khang khuén, khang nim
Bang 4. Gia tri MIC cua mau thir

Chét thir Gia tri MIC % (tt/tt) _
P. acnes A. niger
Tinh dau sa hoa hong 0,016 0,004
Geraniol 0,016 0,004
Geranyl acetat 0,5 1,0
Linalool 0,016 0,008

‘ Nhan xét: Geraniol thé hién hoat tinh manh twong dwong véi tinh dau cé gia tri MIC
lan luot trén P. acnes 0,016% va A. niger 0,004 %. Ngoai ra, linalool cling c6 hoat tinh trén
P. acnes 0,016% va A. nlger 0,008 %.

Hinh 1: Hoat tinh P. acnes: A. Tinh qﬁu, B. Geraniol, C. Geranyl acetat va D. Linalool.
Hoat tinh A. niger: E. Tinh dau, F. Geraniol, G. Geranyl acetat va H. Linalool.

IV. BAN LUAN

Tham khao tai liéu va dinh luong tinh dau sa hoa hong (palmarosa) cho thay két qua
ham luong tinh dau (tinh trén dugc liéu twoi) trén 14 (0,82-0,85%) so sanh véi tai liéu caa
V& Vian Chi tinh dau sa palmarosa thu duoc 1a 0,4-0,6% va tai liéu cua Pham Thanh Ky sa
palmarosa thu dugc tinh trén duoc liéu tuoi 1a 0,16% (toan cay), 0,52% (ngon mang hoa)
¢6 ham lugng cao hon so véi tai ligu da cong bo.

Qua trinh khao sét cho thay thoi gian thu hai khi cum hoa nd hoan toan thiy cum
hoa toan mau néu la giai doan thu hoach 14 cho lugng tinh dau va ham luong geraniol t6i
da. Dleu nay dugc chung minh qua sic ky GC-MS, hop chat geraniol (72,28%) chiém ty l¢
chu yéu trong tinh dau sa hoa hong. Ngoai ra con c6 mot sd hop chat geranyl acetat
(15,91%), linalool (3,03%) va caryophyllen (1,83%).

Tinh dau sau khi phan lap thu duoc 3 hop chét tinh khiét 1a linalool, geraniol va
geranyl acetat. Sau khi thir hoat tinh, két qua cho thiy geraniol thé hién hoat tinh manh
tuong duong tinh dau vai gia tri MIC trén P. acnes 0,016% va A. niger 0,04%. Do d6, hién
nay viéc phan lap cac hop chat tinh khiét tir dugc lidu rat duoc quan tdm do cac hop chat
dugc sinh tong hop trong ty nhién thuong cé hoat tinh manh hon nhiéu so véi hop chat tong
hop hoa duoc. Ngoai ra nhiing hop chat tir ty nhién khi h tro diéu tri s& giam thiéu duoc
nhiéu tac dung phu cho co thé con ngudi.
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V. KET LUAN

Qua céc két qua nghién ciru, cho thay loai sa hoa hong phu hop véi viéc trong va

phét trién tai ving Tay Nguyén. Ham luong tinh dau la (0,82-0,85%) va geraniol chiém
(72,28%) thé hién chat luong tinh dau dugc danh gia cao. Ngoai ra, tinh dau va geraniol thé
hién hoat tinh khang P. acnes va A. niger manh cho thay gid tri tiém ning trong viéc phat
trién cac san pham thuong mai thudc linh vuc duoc pham va my pham.
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