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The essential oils from leaves, branches, roots and cones of the Keteleeria evelyniana
was collected in Xuan Nha Nature Reserve, Moc Chau district, Son La province,
Vietnam and was obtained by steam distilation and the yield of essential oils was 0.1%,
0.06%, 0.014% and 1.56% from air-dry material. By using GC/MS analysis, there are
42 constituents from leaves were identified and accounting 99.74% of essential oil. The
main constituents were a-pinene (27.07%), S-pinene (17.85%), limonene (8.57%), -
caryophyllene (13.48%) and S-phellandrene (6.05%); there are 42 constituents from
branches were identified and accounting 98.67% of essential oil. The main constituents
were a-pinene (16.85%), p-pinene (8.26%), limonene (16.29%), S-caryophyllene
(25.18%), p-phellandrene (9.57%) and a-humulene (4.98%). There are 41 constituents
from roots were identified and accounting 98.09% of essential oil. The main
constituents were a-pinene (24.73%), S-caryophyllene (43.84%) and a-humulene
(8.83%). There are 23 constituents from cones were identified and accounting 98.98%
of essential oil. The main constituents were a-pinene (56.56%), S-pinene (21.73%),
myrcene (6.82%) and germacrene D (4.06%). This is the first study on the chemical
constituents of essential oils from the branchs, roots, and cones of Keteleeria evelyniana
in Vietnam.
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Tinh dau tir 14, canh, r& va non loai Du sam nui dét (Keteleeria evelyniana Mast.) thu
mau tai khu bao ton thién nhién Xuan Nha, Moc Chau, Son La, duoc chung cat bang
phuong phap 16i cubn hoi nuée ¢6 hdi lwu. Ham luong tinh dau tir I4, canh, ré va non
loai Du sam nui dt tuong tmg dat 0,10%; 0,06%; 0,014% va 1,56% (theo nguyén licu
kho khong khi). Tinh dau ¢6 mau vang nhat, nhe hon nudc. Bang phuong phép sic ky
khéi phé (GC/MSD), 42 CAu tir tir tinh dau 14 loai Du sam nui dét da dugc xac dinh,
nhiing thanh phan chinh cua tinh dau gdm: a-pinene (27,07%), S-pinene (17,85%),
limonene (8,57%), p-caryophyllene (13,48%) va S-phellandrene (6,05%); 41 CAu tur tir
tinh dau canh loai Du sam nui dat da duoc xac dinh, nhiing thanh phan chinh cia tinh
dau gém: a-pinene (16,85%), A-pinene (8,26%), limonene (16, 29%), - caryophyllene
(25,18%), p- phellandrene (9,57%) va a-humulene (4,98%); 41 CAu tur tir tinh dau ré loai
Du sam nui dét da dugce xac dinh, nhitng thanh phan chinh caa tlnh dau gém o- pinene
(24,73%), p- caryophyllene (43,84%), a-humulene (8, 83%) 23 cAu tir tir tinh dau nén
loai Du sam nui dat da dugc xac dinh, nhiing thanh phan chinh cua tinh dau gom: a-
pinene (56,56%), S-pinene (21,73%), myrcene (6,82%) va germacrene D (4,06%). Cac
dan ligu v& thanh phan héa hoc cua tinh dau tir canh, ré va nén Du sam ndi dét lan dau
tién duoc ghi nhan ¢ Viét Nam.
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1. Gioi thigu

Chi Du sam (Keteleeria Carriére) 1a chi it loai thuéc ho Thong Pinaceae, trén thé gi6i chi nay
dugc chap nhan chi c6 3 loai: Keteleeria evelyniana Mast, Keteleeria davidiana (Bertrand)
Beissn va Keteleeria fortune (A. Muray bis) Carriere. Theo Tap chi Thuc vat Trung Qudc, chi Du
sam nui dat & Trung Qudc c6 5 loai, ngoai 3 loai trén con co Keteleeria hainanensis Chun &
Tsiang va Keteleeria pubescens W. C. Cheng & L. K. Fu. Theo The Plant list, chi Keteleeria chi
c6 3 loai, trong d6 loai K. hainanensis Chun & Tsiang la syn. K. evelyniana Mast va K.
pubescens W.C. Cheng & L.K. Fu 1a syn. cia K. davidiana (Bertrand) Beissn [1]-[3]. O Viét
Nam, theo Nguyén Tién Hiép, Nguyén Pac Té Luu va V& Van Chi, chi nay c6 2 loai 1a K.
evelyniana Mast va K. davidiana (Bertrand) Beissn [4]-[7].

Du sam nui dét 1a cay g5 cao 30-35 m, duong kinh ngang nguc dén 1-1,4 m, tan ciy nho hinh
thap. Canh non c6 16ng, ch01 hinh trimg, c6 long hay nhén; canh mang nén hat xoe ngang sau
huéng 1én. La moc xoan ¢ day, xép thanh hai diy, chum lai ¢ ddu canh, hinh dai thang, dai 3-
6cm, rong 0,2-0,4cm, mép 14 nguyén. Non cai moc don doc & dau canh, dung dimg, khi truong
thanh hinh tru dai 12-20 cm, rong 3-6 cm.Vay hinh trimg thuén mong, 14 viy ngan hinh thia, c6
miii nhon ¢ dinh. Hat 2 & mdi Véy, hinh thuoén tam giac, dai 9-14 mm, roéng 7 mm, mat trong co
vai tai nhua. Non xuét hién thang 5, 6; hat chin vao thang 10-2 nam sau. Co thé tai sinh tu nhién
tr hat. Cay thudng moc ¢ suon nui ¢ do cao 600-1600 m, rai rac trong rung thuong xanh cay la
rong hodc hén giao cay 14 rong va cdy 14 kim. Cay duoc phan hang muc do s& nguy cap (VU).
Cay phan bb & Viét Nam, Trung Quédc va Lao. O Viét Nam, cdy phan bd & Lai Chau, Son La,
Hoa Binh, Ngh¢ An, Ha Tinh, Thura Thién Hué, Kon Tum, Lam Pdng (41, [71-[9].

Cong dyng: Qua non va 1& cdy Du sam nai dat dung dé don ngé t6n thuong va gy xuong.
Dau hat 1am thudc tri ho, tiéu dom va sat trung [10]. Pa cd mdt sO cong trinh nghién clru trén thé
gidi vé thanh phan hoa hoc cua loai K. evelyniana. Theo Fu Zhao Hui va cong su (2008), 19 hop
chat da dugc phan lap tir canh loai nay, gdm: (-) epinortrachelogenin, (-)a-conidendrin, cedrisin,
dihydrodehydrodicorniferyl alcohol, oxomatairesinol, (-) 7(S)-5-hydroxymatalresinol, vladinol D,
E-3-hydroxy-5-methoxy-stibene, resveratrol-3-0-5-D-glucopyranoside, pinocembrin, valillin,
hemisceramide, S-sitosterol va g-daucosterol [11]. Theo Wen Jun He va cong sy (2011), mot sb
hop chit trong nhém benzoic acid allopyranoside nhu keteleeroside A, keteleeroside B,
keteleeroside C, cting v6i cac hop chit thuéc nhom lignin glycosides nhu 3”-demethylicariside
E3, isocupressoside B, 3- methoxyisocupressoside B va isomassoniannoside B, biéu hién hoat
tinh chdng vi sinh vét kiém dinh va gy doc té bao trén mot s dong té bao ung thu [12]. Theo
nghién ctu ctia Pham Thi Ninh va cong su (2014), 3 hop chit catechin, epicatechin-(4p-
8”)catechin va S- sitesterol da dugc phén lap tir cin etyl acetat vo cdy Du sam nui dat thu & Lam
Pdng [13]. Theo DS Ngoc Pai va Nguyén Quang Hung (2011), thanh phan héa hoc cua tinh dau
tir gb (gd than xé) Du sam nui dat (Keteleeria evelyniana) thu mau & khu bao ton thién nhién Tay
Con Linh (Ha Giang) gdbm 21 c4u tir chiém 98,7% tong luong tinh dau, trong d6 cac thanh phan
chinh la a-pinene (18,4%), a-copaene (11,6%), p-caryophyllene (41,2%) va f-selinen (13,6%)
[14] Theo Pau Ba Thin, P Ngoc Pai va Nguyen Quang Hung (2014), cac tac gia cong b thanh
phan héa hoc cua tinh ddu Du sam ndi dat tir g0 va la thu mau tai khu bao ton thién nhién Tay
Con Linh (mau thu 2009), trong d6 tinh dau tir gb van 1a thanh phan tinh ddu ma DS Ngoc Dai va
Nguyén Quang Hung cong bé tir trude (201 1) goém a- pinene (18,4%), a-copaene (11,6%), p-
caryophyllene (41,2%), p-selinen (13,6%) va bd sung thanh phan tinh dau tir 14 cta loai Du sam
noi trén, 27 cu tir trong tinh dau tir la chiém 98,6% tong lugng tinh dau di duoc xac dinh, cac
thanh phan chinh tuong ty nhu & gd voi a-pinene (20,3%), a-copaene (18,3%), -caryophyllene
(30,5% va p-selinene (14,2%) [15].

Trong bai béo nay, ching ti cong bd nhitng thdng tin bd sung mai vé thanh phan héa hoc cua
tinh dau tur 14, canh, r& va nén loai Du sam nii dét thu mau tai khu bao tdn thién nhién Xuan Nha,
Moc Chau, Son La, trong d6 thanh phan héa hoc cua tinh dau tir canh, ré va nén la théng tin moi
cua loai nay.
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2. Poi twgng va phwong phap nghién ctru
2.1. Poi twong

Ddi tugng nghién cau la 14, canh, ré va nén trén cting mot ca thé cia loai Du sam nui dét
(Keteleeria evelyniana) thu mau vao thang 8/2020 tai KBTTN Xuan Nha, huyén Méc Chau, tinh
Son La. Ky hiéu mau TNTV 23. Mau dugc gidm dinh béi TS. D6 Van Hai, Vién Sinh thai va Tai
nguyén sinh vat va tiéu ban mau trén dugc luu gitr tai Vién.

2.2. Phwong phdp nghién ciru

Ham luong tinh dau (%) duoc tinh theo nguyeén li¢u kho khong khi (khd ngoai khong khi) va
nguyén lieu kho tuyét ddi (nguyén li¢u da trr do am, duogc say & 100-105°C trong thoi gian
khoang 30 phut cho dén khi khéi luong nguyén liéu khong d6i), dugc tinh theo cong thic X=
a.100/b [a: thé tich tinh dau (ml), b: khoi lugng nguyén licu (g)] [7] va dugc xac dinh bang
phuong phép chung cit 16i cudn hoi nudc c6 hoi luu trong thiét bi Clevenger. Dinh tinh theo
phuong phap sac ky khi khdi phé (GC/MSD) va dinh luong theo phuwong phép sac ky khi ion hoa
ngon lra (GC/FID). Tinh dau dugc lam khan bang Na,SO. va dé trong ta lanh & nhiét o < 5°C.
Thiét bi GC-MSD: Sic ky khi Agilent 7890A ghép ndi véi Mass Selective Detector Agilent
5975C, cot HP-3MS c6 kich thuéc (60 m x 0,25 mm x 0,25 pum). Chuong trinh nhiét do véi didu
kién 60°C tang nhiét do 4°C/pht cho dén 240°C. Khi mang He. Nhiét do budng chuyén tiép la
270°C, pha manh hoan toan vai hi¢u dién thé dau do la 70eV, va diy phé 35-450Da ¢ 4 lan
quét/gidy. Cac thanh phan dugc xac dinh duya trén hé sé luu giit cua ching (tinh toan theo day
ddng dang n-alkane) va so sanh pho khéi ciia ching véi dir lieu phd khdi chat chuan luu trong
thu vién pho (HPCH1607, NIST08, Wiley09). Ham lugng twong d6i ciia cac thanh phan duoc
tinh toan duya trén dién tich pic thu dugc tir sic ky d6 ion hda ngon lira. Phan mém xir ly dir liéu
duoc sir dung 1a Chemstation va phan mém xu ly phd khéi 1a Mass Finder 4.0 [16].

3. Két qua nghién ciru va thao luan

Ham lwong tinh dau tir 14, canh, ré va non loai Du sam ndi dat ( Keteleeria evelyniana Mast)
twong @mg dat 0,10%; 0,06%; 0,014% va 1,56% (theo nguyén licu kho khong khi). Tinh dau la
chét long c6 mau vang nhat, nhe hon nudc. Nhu vay, tinh dau phan b khac khau & céc bo phan
khac nhau cua cay, tap trung chii yéu ¢ nén, 14 con thap nhat ¢ ré va canh. '

Bang 1. Thanh phan héa hoc cua tinh dau tir 14, canh, ré va nén Du sam nui dat

a T 3 Ty 1€ %

STT RI RI Cau tir tinh dau La Canh RE Non

1 852 859  Z- hex-3-en-1-ol 0,41 - - -
2 928 927 tricyclene 0,12 - - -
3 939 939  q-pinene 27,07 16,85 24,73 56,56
4 955 954  camphene 0,49 0,33 0,30 0,39
5 978 975  sabinene 0,16 0,27 0,20
6 984 979  f-pinene 17,85 8,26 1,90 21,73
7 992 991 myrcene 1,48 1,67 0,43 6,82
8 1010 1003  a-phellandrene 0,27 0,31 - -
9 1016 1031 D-3-carene - - 0,18 -
10 1021 1017  a-terpinene 0,19 0,19 - -
11 1029 1026  0-cymene 0,18 0,26 0,20 -
12 1034 1029  limonene 8,57 16,29 0,75 1,43
13 1035 1030  p-phellandrene 6,05 9,57 0,33 0,97
14 1037 1031 cineole 1,8 - - - 013
15 1049 1050 E- S-ocimene 1,84 0,48 - -
16 1063 1060 p-terpinene 0,21 0,22 - -
17 1094 1089 terpinolene 1,16 1,01 0,15 0,13
18 1117 1103  E-4,8-dimethynona-1,3,7-triene 0,38 0,15 - -
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a FE A Ty 1€ %
STT RI RI Cau tir tinh dau 2 Canh RE NGn
19 1121 1117  endo-fenchol 0,21 0,12 - -
20 1154 1146  camphor - - 0,13 -
21 1175 1169 borneol ( endo —borneol) 0,19 - - -
22 1185 1177  terpinen-4-ol 0,44 0,41 0,18 -
23 1198 1189  a-terpineol 4,81 2,98 054 0,38
24 1204 1196  methyl chavicol (Estragol) 0,23 2,68 1,33 0,20
25 1245 1238  neral - 0,20 0,50 -
26 1256 1253  geraniol - - 0,16 -
27 1279 1267  geranial - 0,29 0,82 -
28 1294 1289  bornyl acetate 0,43 - 0,27 0,60
29 1296 1287 safrole - 0,14 0,73 -
30 1388 1377  a-copaene 0,17 0,34 0,60 -
31 1402 1391  cis- p-elemene 0,14 0,23 0,30 0,19
32 1407 1401  methyleugenol - 0,19 - -
33 1437 1419 E-caryophyllene(s-caryophyllene) 13,48 25,18 43,84 1,34
34 1424 1415 longifolene - - 0,82 -
35 1460 1443  Z- p-farnesene - 0,16 - -
36 1471 1455  a-humulene 2,99 4,98 8,83 0,28
37 1486 1477  trans- cadina-1(6)-4,-diene 0,14 - - -
38 1489 1480  y-muurolene 0,27 0,14 0,18 0,22
39 1497 1485 germacrene D 0,65 0,29 0,28 4,06
40 1503 1490 p-selinene - 0,13 0,30 -
41 1505 1494  o-decalactone - 0,16 - -
42 1511 1506 E,E- a-farnesene 0,60 0,14 - -
43 1513 1500  a- muurolene 0,65 0,53 0,83 0,18
44 1529 1514  y-cadinene 0,41 - - 012
45 1536 1523  J-cadinene 1,88 0,39 0,35 0,29
46 1569 1563  E-nerolidol 0,39 0,68 - -
47 1580 1567  Z-3-hexenyl benzoate 0,16 - - -
48 1596 1578  spathulenol - - 0,12 -
49 1603 1583 caryophyllene oxide 0,70 1,35 3,56
50 1619 1619  Z- bisabol -11-ol - - 0,16 -
51 1630 1608 humulene epoxide Il 0,20 0,30 0,85 -
52 1645 1629  1-epi-cubenol 0,11 - - -
53 1657 1640 epi-a-cadinol (Tau-cadinol) 0,80 0,16 0,28 -
54 1658 1642  epi-a-muurolol(T- muurolol) 0,81 0,17 0,25 -
55 1662 1646  a-muurolol (3-cadinol) 0,33 - 0,11 -
56 1671 1654  a-cadinol 2,14 0,28 0,23
57 1688 1670  14-hydroxy-9-epi- E-caryophyllene - 0,22 0,64 -
58 1779 1760 benzyl benzoate - - 0,50 -
59 1787 1779  E- o-atlantone - - 0,16 -
60 2112 2088  abietadiene - - - 037
61 2132 2124 isoabienol - - 1,17 1,85
62 2180 2154  abieta-8(14),13(15)-diene - - 0,14 -
63 2343 2314  abietal - - - 0,56
Téng 99,74 98,67 98,09 98,98
Céac monoterpene 65,88 55,87 28,93 88,43
Céc monoterpene véi dan xuat oxy 6,53 7,00 4,66 1,31
Cac sesquiterpene 21,18 32,86 57,76 6,46
Céc sesquiterpene vai dan xuat oxy 5,64 2,94 5,42 -
Cac diterpene - - 131 278

72,92%, (RI: Retention index; Chi s6 heu gii tinh toan bang phan mém cua mau thiz, RI2: Tham khdo tir
thur vién HPCH 1067)
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Tir Bang 1 ta thay, 42 cau tur tir tinh dau 14 loai Du sam nui dat di dugc xac dinh chiém
99,74% tdng lugng tinh dau, nhitng thanh phan chinh cua tinh dau gom: a-pinene (27,07%), -
pinene (17,85%), limonene (8,57%), S-caryophyllene (13,48%), S-phellandrene (6,05%). Trong
tinh dau thi cac hop chét thuoc nhém monoterpene chiém 66,39%; monoterpene véi dan xuét
chira oxy chiém 6,53% va cac hop chat thugc nhém secquiterpene chiém 21,18%, nhom
sesquiterpene véi dan xuat chira oxy chiém 5,64% tong lugng tinh dau.

C6 41 ciu tir tir tinh dau canh loai Du sam nui dat da dugc xac dinh chiém 98,67% tong lugng
tinh dau, nhitng thanh phan chinh cua tinh dau gom: a-pinene (16,85%), f-pinene (8,26%),
limonene (16,29%), g-caryophyllene (25,18%), f-phellandrene (9,57%), a-humulene (4,98%).
Trong tinh dau thi cac hop chat thuoc nhém monoterpene chiém 55,87%; monoterpene Vi dan
Xuat chtra oxy chiém 7,00% va cac hop chat thudc nhém sesquiterpene chiém 32,86%, nhém
sesquiterpene dan xuat oxy chiém 2,94% tong luong tinh dau.

C6 41 céu tir tir tinh dau ré loai Du sam nui dat da dugce xéac dinh chiém 98,09% tong luong
tinh dau, nhitng thanh phan chinh cua tinh dau gom a- pinene (24,73%), p-caryophyllene
(43,84%), a-humulene (8,83%). Trong tinh dau, cac hop chat thugc nhém monoterpene chiém
28,93%; monoterpene Vi dan xuat chia oxy chiém 4,66%; cac hop chit thugc nhom
sesquiterpene chiém 57,76%, nhom sesquiterpene dan xuét oxy chiém 5,42% va nhom diterpene
chiém 1,31% tong luong tinh dau.

C6 23 cau tir tir tinh dau non loai Du sam nii dét da dugc xac dinh chiém 98,98% tong luong
tinh dau, nhirng thanh phan chinh cua tinh dau gom: a-pinene (56,56%), p-pinene (21,73%),
myrcene (6,82%), germacrene D (4,06%). Trong tinh dau, cac hop chat thuoc nhém monoterpene
chiém 88,43%, monoterpene véi dan xuét chia oxy chiém 1,31% va cac hop chét thuoc nhom
sesquiterpene chiém 6,46%, nhom diterpene chiém 2,78% téng lugng tinh dau.

Trong tinh dau tir 14, canh va nén loai Du sam nai dat cac hop chat thuoc nhém monoterpene
va din xuat chia oxy chiém wu thé (72,41%, 62,87% va cao nhat & ndn 89,74%), con tinh dau
cua ré loai Du sam nui dit thi cac hop chat thuoc nhom sesquiterpene va dan xuét chira oxy
chiém uu thé (63,18%). Cac hop chat chinh trong tinh dau cua 4 va canh 1a kha gidng nhau véi
cac thanh phan chinh Ia a-pinene (16,85 - 27,07%), S-pinene (8,26 - 17,85%), limonene (8,57 —
16,29%), p-caryophyllene (13,48 — 25,18%). Tinh dau & ré thanh phan chinh 1a a-pinene
(24,73%), S-caryophyllene (43,84%), a-humulene (8,83%). S5 hop chat trong tinh dau ¢ ndn 1a it
nhat, véi thanh phan chinh 1 a-pinene (56,56%), S-pinene (21,73%). Mot s6 hop chat thudc
nhom diterpene véi ham lugng thap (1,31 - 2,78%) thi chi ¢6 & tinh dau ré va nén.

Thanh phan hoéa hoc caa tinh dau tir gd loai Du sam nui dat thu miu ¢ Tay Cén Linh (Ha
Giang) khac véi thanh phan héa hoc tinh dau tir canh loai nay thu & KBTTN Xuan Nha, Méc
Chau, Son La. Tuy nhién, thanh phan héa hoc caa tinh dau tir gb loai Du sam nai dat thu mau &
Tay Con Linh (Ha Giang) co6 mét s6 dac diém chung vai thanh phan hoa hoc cua tinh dau tir ré ¢
Mdc Chau (Son La) 1a nhom hop chat sesquiterpen chiém wu thé 66,8% va 57,73%; hop chat -
caryophyllene ciing khé cao 41,2% va 43,84%; con hop chat a-copaene va f5- -selinene lai c6 ham
luong kha thip. Diéu nay co thé giai thich tinh dau tir cac bo phan khac nhau gitra gd (g than) va
ré cay; riéng thanh phan hoa hoc cua tinh dau tir 14 lai ¢6 su sai khac nhiéu, nhém monoterpene &
Moc Chau chiém wu thé con & Con Linh nhom sesquiterpene chiém wu thé. Thanh phan hoa hoc
cua tinh dau tir 14, canh, r& va noén Du sam nui dit thu & KBTTN P hoat (Nghé An) ciing c6 két
qua twong tu nhu thanh phan héa hoc cua tinh dau tir 14, canh, ré va nén & Moc Chau, vai tinh dau
tir 14 nhom monoterpene chiém uu thé. C6 thé mau tinh dau tir 14 & Tay Con Linh (thu tir nim
2009) cong b két qua 2014, do diéu kién khi hau va thé nhudng khac nhau c6 thé anh huéng dén
két qua trén. Van d& nay can cé nhiing nghién ciru bd sung thém dé 1am rd sy sai khac trén.

4. Két luan

Trong cac bo phan cia cdy Du sam nui dat, ham lugng tinh dau tir non 1a cao nhat (1,56%),
tiép dén 1a & 14 (0,10%), canh (0,06%) va thap nhét o ré (0,014%) (theo nguyén li¢u khd khéng
kh). Tinh dau c6 mau vang nhat, nhe hon nuéc.
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Thanh phan héa hoc tinh diu tir cac bd phan cia loai Du sam nui dat duge xac dinh biang
phuong phap sac ky khbi phd (GC/MSD), 42 ciu tir tir tinh dau 14 loai Du sam ndi déat da duoc
xéc dinh, nhiing thanh phan chinh cua tinh dau gom: a-pinene (27,07%), f-pinene (17,85%),
limonene (8,57%), B-caryophyllene (13,48%), -phellandrene (6,05%); 41 CAU tir tur tinh dau canh
loai Du sam nui dit d3 dwoc xac dinh, nhitng thanh phan chinh cua tinh dau gdm: a-pinene
(16,85%), p-pinene (8,26%), limonene (16,29%), p-caryophyllene (25,18%), p-phellandrene
(9,57%), a-humulene (4,98%); 41 ciu tir tur tinh dau ré loai Du sam nai dat da duoc xac dinh,
nhiing thanh phan chinh cua tinh diu géom a-pinene (24, 73%), p-caryophyllene (43,84%), o-
humulene (8,83%); 23 cau tir tir tinh dau non loai Du sam nui dat da duge xac dinh, nhiing thanh
phan chinh cua tinh dau gom: a-pinene (56,56%), B-pinene (21,73%), myrcene (6,82%),
germacrene D (4,06%). Day la bao cio day du vé thanh phan hda hoc tir cac bo phan c6 tinh dau
cua loai Du sam nui dét, trong d6 cac dan liéu vé thanh phan héa hoc cua tinh dau tir canh, ré va
n6n loai Du sam nui dat lan dau tién duoc ghi nhan ¢ Viét Nam.

Loi cam on
Cong trinh duoc thuc hién nho sy hé tro kinh phi cia D tai nghién ctu co ban trong khoa
hoc tu nhién va ky thuat (Nafosted) ma s6: 106.06-2018.13.
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