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The essential oils from the leaves and branches of the Taiwania
cryptomerioides was collected in VVan Ban district, Lao Cai province,
Vietnam and was obtained by steam distilation and the yield of
essential oils was 0.14% and 0.18% from air-dry material. It is pale
yellow and lighter than water. By using GC/MS analysis, there are 47
constituents from leaves were identified and accounting 97.37% of
essential oil. The main constituents were o-pinene (36.84%),
limonene (27.04%), a-terpinyl acetate (3.44%), spathulenol (3.48%)
and o-cadinene (1.83%); there are 44 constituents from branches
were identified and accounting 97.41% of essential oil. The main
constituents were a-pinene (44.24%), limonene (27.19%), a-terpinyl
acetate (2.64%), spathulenol (2.58%), epi-a-cadinol (1.34%). This is
the first study on the chemical constituents of essential oils from the
leaves and branches of Taiwania cryptomerioides in Vietnam.
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Tinh dau tir 14 va canh cua loai Bach tan Pai Loan (Taiwania
crypomerioides) thu mau tai Van Ban, Lao Cai, duoc chung cat bang
phuong phap 16i cudn hoi nuée hdi lwu. Ham luong tinh dau tir 14 va
canh loai Béach tan Pai Loan dat 0,14 % va 0,18% (theo nguyén liéu
kho khong khi). Tinh diu c6 mau vang nhat, nhe hon nuéc. Bing
phuong phap sac ky khi ghép khéi phd (GC/MS), 47 hop chit tir tinh
dau 14 loai Bach tan Pai Loan da dugc xac dinh, nhiing thanh phan
chinh cua tinh diu gdm: a-pinene (36,84%), limonene (27,04%), o-
terpinyl acetate (3,44%), spathulenol (3,48%) va J-cadinene (1,83%);
44 hop chat tir tinh dau caa canh loai Bach tan Dai Loan di duoc Xac
dinh, nhirng thanh phan chinh cua tinh dau gém: a-pinene (44,24%),
limonene (27,19%), a-terpinyl acetate (2,64%), spathulenol (2,58%)
va epi-a-cadinol (1,34%). Pay 1a dan liéu méi vé thanh phan héa hoc
cua tinh dau 14 va canh loai Bach tan Dai Loan ¢ Viét Nam.
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1. Gioi thigu

Chi Béch tan (Taiwania Hayata) thuoc ho Hoang dan (Cupresaceae), trén thé gio1 chi nay ¢
duy nhat 01 loai, gan day loai nay méi dugc phat hién tai Lao Cai trong mét quan thé nho vao
ndm 2001 [1]. Su phat hién loai ndy & Viét Nam cang cho thdy tdim quan trong cta cay 14 kim ddi
v6i Viét Nam. Trude ddy loai nay chi biét co ¢ Pai Loan, Van Nam (Trung Qubc) va boéng Bic
Myanma. V& phan loai chi Bach tan (Taiwania Hayata) c6 nhiéu quan dlem khac nhau vé vi tri
cta chi Taiwania. Theo Rudolf Schimid, (2013), trén co sé nghién ctru vé phan bd, hinh thai va
phan loai da xép chi Taiwania vao ho Cupressaceae [1], [2]; theo Nguyén Purc T(”S Luu va cong
su (2004), Nguyén Tién Hiép va cong su (2005), Phan Tién Loc va cong sy (2017) thi loai nay
duge xép vao ho Hoang dan (Cupressaceae) [3]-[5], theo Sach Do Viét Nam (2007) céc tac gia
lai xép loai nay vao ho But moc (Taxodiaceae) [6]. Pay ciing la quan diém khac nhau cta cac nha
phan loai hoc hién nay.

Vé hinh thai, Bach tan Dai Loan la cay gb to, c6 thé cao dén hon 30 m, dudng kinh t&i 1 m, vo
day mau xam ndu, tan cay hinh nén hep. L4 c6 hai dang, 14 gia nho, gan dang vay, dai t6i 8 mm,
xép day, 16 khi & ca hai mat, cAy non va 14 non cta cdy gia dai téi 1,5 cm, dau nhon, thuong cé
mau xanh nhat. Non cai ¢ dinh, don doc hay moc thanh cum, hinh try hay hinh bau duc, dai toi
2,5 cm va rong 1 cm véGi 10- 30 vay rap. Non duc moc thanh cum. N6n céi chin vao thang 10.
Hat chin va phéng thich vao thang 11. Cay thuong gip rai rac ¢ khe cua 2 sudn ndi, ven sudi noi
¢6 do dbc cao, d6 cao 1900-2100 m. O Viét Nam, ciy méi duge biét & Van Ban (Lao Cai) va Mu
Cang Chai (Yén Bai).

Vé cong dung, gd Bach tan dugc danh gia 1a tét, ding trong xay dung, dong ban ghé, dong
thuyén, 1am quan tai, con ding dé lop nha & Mu Cang Chai. Cay con duoc trong lam canh. G6 c6
chira thanh phan c6 tinh chita ung thu va trir sau [6]-[8]. Loai nay do sé luong ca thé it, mdi noi
khoang 50 ca thé, dién tich phan b hep dudi 100 km? nén duoc phan hang mirc CR (Rat nguy cip)
can duogc bao ton nguyén vi va nghién ctu nhan gidng hitu tinh tai khu phan b cua chiang [3], [5],
[6].

Di c6 mot sb cdng trinh nghién ciu trén thé gii vé thanh phan héa hoc va hoat tinh sinh hoc
cua tinh dau tir loai Bach tan Pai Loan (Taiwania cryptomerioides) chi yéu la cua céc tac gia Dai
Loan. Theo Chen Lung Ho et al (2012), bing phuong phap GC va GC/MS, 35 ciu tir cua tinh
dau loai nay da duoc xac dinh, thanh phan chinh cua tinh dau gom a-cadinol (45,9%), ferruginol
(18,9%) va -eudesmol (10,8%). Tinh dau Bach tan Pai Loan c6 kha nang chong oxy hoa, chng
vi sinh vat kiém dinh va chéng nam; hoat tinh chong oxy héa cua tinh dau bang kha nang quét
goc tu do DPPH (2,2-diphenyl-1-picrylhydzazyl) véi I1Ceo la 90,8 pg/ml; tinh dau trc ché su phat
trién cua vi khuan gram am va nim men vei gia tri MIC la 31,2-62,5 pg/ml [8]. Theo Shang-
Tzen Chang et al (2001), kha nang chéng méi gb cua loai C. cryptomerioides 1a do hoat tinh diét
mdi cua cac Cau tir tinh dau ndi trén nhu cedrol, a- cadinol [9]. Theo Shang-Tzen Chang et al
(1999) cho rang, mot sé hop chat dwgce xac dinh tir gb loai nay thudc nhém lignan, flavone,
sexquiterpenoid, diterpenoid, cyclytol va steroid [10]. Nhirng nghién ciu & trong nudc mai tap
trung vao viéc phan loai va bao ton. Trong nghién ciiu ndy, chung t6i cung cip nhitng thdng tin
mai vé thanh phan hoa hoc cua tinh dau 14 va canh loai Bach tan Pai Loan tai huyén Vin Ban,
tinh Lao Cai.

2. P6i twong va phwong phap nghién ciru
2.1. Déi twong

Déi tugng nghién ctiu 1a 14 va canh cua loai Bach tan Pai Loan (Taiwania cryptomerioides
Hayata) thu mau vao thang 5/2020 tai huyén Van Ban, tinh Lao Cai. Ky hiéu mau TNTV 19.
Mau duoc giam dinh boi TS. Pd Van Hai, Vién Sinh thai va Tai nguyén sinh vat, Vién Han 1am
Khoa hoc va cng nghé Viét Nam va tiéu ban mau trén duge luu giir tai phong tiéu ban thuc vat,
Vién Sinh thai va Tai nguyén sinh vat.
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2.2. Phwong phdp nghién ciru

Ham luong tinh dau (%) duoc tinh theo nguyeén liéu khd khdng khi (khd ngoai khdng khi) va
nguyén liéu khd tuyét doi (nguyeén li¢u da tror do am, duoc say ¢ 100 — 105°C trong thoi gian
khoang 30 phut cho dén khi khéi luong nguyén li¢u khong dbi), duoc tinh theo cong thuc X=
a.100/b [a: thé tich tinh dau (ml), b: khoi luong nguyén li¢u (g)] [8] va dugc xac dinh bang
phuong phap chung cat 10i cuon hoi nusce hoi luu trong thiét bi Clevenger. Pinh tinh va dinh
luong theo phuwong phap sic ky khi khdi phd (GC/MS). Tinh dau duoc 1am khan bang Na,SO; va
dé trong ti lanh & nhiét d6 < 5°C. Thiét bi GC-MSD: Sac ky khi Agilent 7890A ghép ndi véi
Mass Selective Detector Agilent 5975C, cot HP-5MS c¢6 kich thudc (60 m x 0,25 mm x 0,25
pm). Chuong trinh nhiét d6 voi diéu kién 60°C tang nhiét d6 4°C/phut cho dén 240°C. Khi mang
He. Nhiét 6 budng chuyén tiép 1 270°C, pha manh hoan toan véi hiéu dién thé dau do 1a 70 eV,
va day phd 35-450Da & 4 lan quét/gidy. Céc thanh phan dugc xac dinh dwa trén hé sb luu giit cua
chung (tinh toan theo ddy dong dang n-alkane) va so sanh phd khdi cua ching véi dir liéu phd
khdi chat chuan luu trong thu vién phé (HPCH1607, NIST08, Wiley09). Ham luong twong ddi
ctia c&c thanh phan duoc tinh toén dya trén dién tich pic thu dugc tir sic ky do. Phan mém xur ly
dix liéu duoc sir dung 12 Chemstation va phan mém xu ly phé khéi 1a Mass Finder 4.0 [11].

3. Két qua nghién ciru va thao luan

Ham luong tinh dau tir 14 va canh loai Bgich tan Pai Loan dat 0,14 % va canh dat 0,18% (theo
nguyén liéu khé khéng khi). Tinh dau Ia chat long c6 mau vang nhat va nhe hon nuéc.
Bang 1. Thanh phan hda hoc cua tinh dau tir ld va canh Bdch tan Pai Loan

ab Al ti b A Ty I8 %
SST RI RI Cau tir tinh dau L2 Canh
1 852 851 b Z-hex-3-en-1-ol 0,16 -
2 856 871 n-hexanol 1,21 -
3 928 927 tricyclene - 0,15
4 930 930 a-Thujene 0,46 0,63
5 939 939 a-pinene 36,84 44,24
6 953 953 o-fenchene - 0,10
7 955 954 camphene 0,23 0,19
8 978 975 sabinene 0,38 0,36
9 984 979 [S-pinene 0,78 0,96
10 991 991 myrcene 1,53 0,73
11 1016 1010 b D-3-carene 0,59 1,22
12 1021 1017 o-terpinene - 0,11
13 1034 1029 limonene 27,04 27,19
14 1036 1030 S-phellandrene 0,15 0,16
15 1063 1060 y-terpinene 0,24 0,23
16 1094 1089 terpinolene 0,46 0,33
17 1101 1097 linalool 0,50 0,20
18 1117 1103 b E-4,8-dimethynona-1,3,7-triene 0,15 -
19 1185 1177 terpinen-4-ol 0,37 0,35
20 1197 1189 a-terpineol 0,39 0,39
21 1204 1196 methyl chavicol (estragol) 1,69 3,81
22 1293 1289 bornyl acetate 0,30 0,24
23 1297 1287 safrole 0,58 0,35
24 1320 1131 b vinyl-guaiacol 0,22 -
25 1356 1349 o-terpinyl acetate 3,44 2,64
26 1365 1362 neryl acetate 0,15 -
27 1403 1394 methyl perillate 0,52 0,41
28 1425 1408 longifolene 0,29 0,55
29 1445 1434 S-gurjunene (calarene) 0,22 -
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ab P Ty 16 %
SST RI RI Cau ti tinh dau 2 Canh
30 1445 1435 o-trans-bergamotene - 0,23
31 1460 1443 Z-p-fanesene 0,33 -
32 1490 1480 y-muurolene 0,88 0,41
33 1497 1485 D-germacrene 0,87 0,17
34 1509 1494 trans-muurola-4(14),5-diene 0,70 -
35 1509 1496 y-amorphene - 0,24
36 1511 1506 E,E-a-farnesene 0,21 -
37 1513 1500 a-muurolene 0,21 0,15
38 1529 1514 y-cadinene 1,10 0,53
39 1536 1523 o-cadinene 1,83 0,65
40 1538 1529 trans-calamene 0,35 0,22
41 1559 1546 o-calacorene 0,30 0,18
42 1562 1550 elemol 0,25 0,21
43 1569 1545 b salviadienol 0,64 0,51
44 1596 1578 spathulenol 3,48 2,58
45 1614 1592 b salvia-4(14)-en-1-one 0,81 0,45
46 1633 1619 1,10-di-epi-cubenol 0,41 0,30
47 1646 1629 1-epi-cubenol 0,31 -
48 1650 1632 y-eudesmol - 0,2
49 1658 1640 epi-a-cadinol (Tau-cadinol) 2,18 1,34
50 1662 1646 a-muurolol (5-cadimol) 0,79 -
51 1672 unknown( 161,222,R1 1672) 1,55 1,01
52 1673 unknown( 159,236,RI 1673) 1,25 1.17
53 1705 unknown( 159,220,RI 1705) 1,07 -
54 1705 1688 eudesma-4(15),7-dien-1b-ol - 0,94
55 1754 1736 Z-ligustilide - 0,16
Tong 97,37 97,41
Céac monoterpene 69,61 76,6
Céac monoterpene chira oxy 8,77 8,39
Céc secquiterpene 11,91 6,12
C4c secquiterpene chira oxy 8,06 6,08

RI: (Retention index; Chi so luu giir tinh toan bang phan mém cia mau thi)
RI2: (Tham khdo tir thu vien HPCH 1067)

Tir Bang 1 ta thiy, 47 c4u tir tir tinh dau 14 loai Bach tan Pai Loan da duoc xac dinh, nhiing
thanh phan chinh cua tinh dau gém: a-pinene (36,84%), limonene (27,04%), a-terpinyl acetate
(3,44%), spathulenol (3,48%) va J-cadinene (1,83%). Trong tinh dau thi cac ciu tir thugc nhém
monoterpene chiém 69,61%, monoterpene véi dan xuat chaa oxy chiém 8,77% va céac hop chat
thuoc nhom secquiterpene chiém 11,91%, nhom secquiterpene véi dan xuat chira oxy chiém
8,06% tong lugng tinh dau, trong d6 ¢d 3 cau tir chwa xac dinh chiém 3,87%.

44 ciu tir tir tinh dau canh caa loai Bach tan Pai Loan déd dugc xac dinh, a- pinene (44,24%),
limonene (27,19%), o-terpinyl acetate (2,64%), spathulenol (2,58%), epi-a-cadinol (1,34%).
Trong tinh dau thi cac cu tir thuoc nhom monoterpene chiém 76,39% va monoterpene véi dan
Xuat oxy chiém 8,39%; céc cau tir thuoc nhém secquiterpene chiém 12,7%, nhém secquiterpene
v6i dan xuat chira oxy chiém 5,87% tong luong tinh dau, trong d6 2 ciu tir chua xac dinh chiém
2,18%.

Vé co ban thi thanh phan chinh ¢6 ham lwgng Ién cua tinh dau tir 14 va canh Bach tan Dai
Loan la giéng nhau nhu a- pinene, limonene, a-terpinyl acetate... va déu thugc nhém chinh 1a
monoterpene. Tuy nhién, ham luong cua cac thanh phan chinh c6 sy dao dong it nhiéu a- pinene
(36,84 - 44,24%), limonene (27,04 - 27,19%), a-terpinyl acetate(2,64 - 3,44%); su khac nhau nho
gitra chung 1a s6 lwong cac cau tir dugc tach ra ¢ 14 12 47 cau tir va ¢ canh 1a 44 cau tir; mot s6
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c4u tir phy c6 ham lwong nho ¢6 & 14 (12 cau tr) nhu n-hexanol (1,21%), vinyl-guaiacol (0,22%),
vinyl-guaiacol (0,22%),... thi khéng thiy xut hién & canh va 8 cu tir c6 ¢ canh thi khdng xuat
hién & 14 nhu tricyclene (0,15%), a-fenchene (0,10%), a-terpinene (0,11%),

So véi thanh phan héa hoc cua tinh dau tir canh Bach tan Pai Loan & Pai Loan thi sé lugng
C4u tir va cac thanh phan chinh cua tinh dau nhu a-cadinol (45,9%), ferruginol (18,9%) va /-
eudesmol (10,8%) la khac véi thanh phan héa hoc cua tinh dau 14 va canh tai Lao Cai, Viét Nam.
Thanh phan chinh tinh dau Bach tan Dai Loan thu miu & Lao Cai, Viét Nam 14 cac ciu tir o-
pinene (44,24%), limonene (27,19%), o-terpinyl acetate (2,64%), spathulenol (2,58%), con a-
cadinol va eudesmol 1a khé thap chi chiém 1,34% va 0,2%. C6 thé do diéu kién dia ly, khi hau,
thiry van ¢ hai ving sinh thai khac nhau tao ra su khac biét vé thanh phan héa hoc néi trén.

4. Két luan

Ham luong tinh dau tir 14 va canh loai Bach tan Pai Loan dat 0,14% va 0,18% (theo nguyén
liu kho khdng khi). Tinh dau c6 mau vang nhat, nhe hon nuéc.

Bang phuong phap sic ky khdi phd (GC/MS), 47 cau tir tir tinh dau 14 loai Bach tan Pai Loan
da duoc xac dinh. Nhitng thanh phan chinh cua tinh dau gom: a-pinene (36,84%), limonene
(27,04%), a-terpinyl acetate (3,44%), spathulenol (3,48%) va J- cadinene (1,83%); 44 ciu tir tur
tinh dau canh cua loai Bach tan Pai Loan di duoc xac dinh véi cac ciu tir a-pinene (44,24%),
limonene (27,19%), a-terpinyl acetate (2,64%), spathulenol (2,58%) va epi-a-cadinol (1,34%) la
thanh phan chinh. Pay 1a dan liéu lan dau dugc cong bd vé thanh phan héa hoc cua tinh dau Bach
tan Dai Loan & Viét Nam.

Loi cam on
Cong trinh duoc thyc hién nho sy hd tro kinh phi cua Dé tai nghién ciru co ban trong khoa
hoc tu nhién va ky thuat (Nafosted) mé so: 106.06-2018.13.
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