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was obtained by steam distillation. The yield of essential oil from the
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Published: 26/10/2022 leaves and twigs was 0.057% and 0.073% in term of air-dry material.
Essential oil are pale yellow and lighter than water. By using GC/MS

KEYWORDS analysis, there were 38 constituents from leaves were identified
accounted for 99.87% of essential oil by weight. The main constituents

Oil were o-pine (32.83%), p-caryophyllene (8.40%), dolabradiene
Short-leaf pine (10.96%), 16-kaurene (19.94%). Similarly, 47 constituents from twigs

were identified and accounting 98.27% of essential oil. The main
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olabradien constituents of the essential from twigs were a-pinen (56.37%), S-
16-kaurene caryophyllene (5.80%), dolabradiene (4.26%), a-copaene (3.86%).
Son La Research results on chemical composition of leaves and branches of

short-leaf pine essential oil were first published in Vietnam.
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THONG TIN BAI BAO TOM TAT

Ngay nhan bai: 23/8/2022 Tinh déu tir 14 va canh cua loai Thong tre a ngan (Podocarpus pilgeri)
thu mau tai Khu bao ton thién nhién (KBT TN) Xué&n Nha, Van Ho,
Son La, dugc chung cat bang phuong phap 16i cuon hoi nuge. Ham

Ngay hoan thién: 26/10/2022

Ngay ding: 26/10/2022 lwong tinh dau tir 14 va canh loai Thong tre 14 ngén twong Gng dat
0,057% va 0,073% (theo nguyén liéu kho khong khi). Tinh dau c6

TU KHOA mau vang nhat, nhe hon nudc. Béng phuong phap sac ky khdi phé
- (GC/MS) da xac dinh duogc 38 cau tur tu tinh dau 14 loai Thong tre 14

Tinh dau ngén, chiém 99,87% tong luong tinh dau, nhitng thanh phan chinh cua
Thong tre 14 ngén tinh dau gom: a-pinen (32,83%), p-caryophyllene (8,40%),

Dolabradiene dolapradiene (10,96%), 16-kaurene (19,94%); tuong tu xac dinh dugc
47 cau tu tir tinh dau canh loai Thong tre 14 ngan chiém 98,27% tong

16-kaurene lwong tinh dau; nhitng thanh phan chinh caa tinh dau gdm: a-pinen

Son La (56,37%), p-caryophyllene (5,80%), dolabradiene (4,26%), a-copaene
(3,86%). Két qua nghién cttu vé thanh phan héa hoc 14 va canh cua
tinh dau loai Thong tre 14 ngan lan dau tién cong bd ¢ Viét Nam.
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1.Giéi thiéu

Chi Thong tre (Podocarpus L’ Her. ex Pers.) thu¢c ho Kim giao (Podocarpaceae). Trén thé
gidi, chi nay c6 khoang 100 loai, phan bé chu yeu & vuing nhiét déi va can nhiét doi [1], [2]. O Viét
Nam, van c6 nhiing quan diém khac nhau vé sb luong loai cia chi nay. Theo tai lidu cua Pham
Hoang Ho6 (1999), chi Podocarpus c6 4 loai (Podocarpus imbricatus, Podocarpus brevifolius,
Podocarpus neriifolius, Podocarpus annamensis) [3]. Tac gia Phan Ké Loc (2001) cho rang, chi
nay co 3 loai (Podocarpus macrophyllus, Podocarpus neriifolius va Podocarpus pilgeri syn ) [4].
Theo Nguyén Btc T Luu va Nguyén Tién Hiép (2005), chi Podocarpus c6 2 loai (Podocarpus
neriifolius va Podocarpus pilgeri) va mot sé loai nhu Podocarpus brevifolius, Podocarpus
annamensis, Podocarpus tixieri da timg duoc ghi nhan ¢ Viét Nam [5], [6]. Loai Podocarpus
pilgeri 1 cay gd nho, cao 10-15 m, 14 moc cach, thuong moc chum ¢ dau canh, hinh bau duc méac,
dai 1,5-5,0 cm, rong 0,3-1,2 cm, mép nguyén, tron, doi khi nhon ¢ dau. Cay don tinh khac gbc, nén
duc moc don doc hay chum 2 hinh try, dai 1,5-5 cm, gan nhu khong cudng, non cai moc don doc
& nach 14, c6 cudng dai 3-13 mm. Hat hinh cau, duong kinh 7-10 mm. Cay phan bé ¢ cac ving nui
thip cua nui d4 voi nhu Lao Cai, Son La, Ha Giang, Cao Bing, Hoa Binh, Quang Ninh, c6 thé c6
¢ nhitng vung nui da voi khac ¢ mién Béc Viét Nam. Trén thé gioi, loai nay c6 & An Do, Nam
Trung Quéc (Van Nam), Thai Lan, Lao, Campuchia, Malaysia, Indonesia va Papua New Guinea.
L& va ré caa mot s6 loai trong chi nhu loai Podocarpus neriifolius dugc str dung lam thudc thap
khop, dau xuwong khop va lam canh [5]-[7].

Di c6 mot s6 cdng trinh trén thé gisi nghién cau vé thanh phan héa hoc va hoat tinh sinh hoc
cua tinh dau mot sé lodi trong chi Podocarpus. Nghién ctu vé thanh phan héa hoc cua loai
Podocarpus imbracatus, S. Gu va cong su (1995) da xac dinh dwoc 12 hop chat thugc nhém
flavonoid nhu imbricataflavone A, imbricataflavone B, robustaflavone, podocarpus flavone A tir
loai [8]. Kur- Ta Cheng va cong su (2007) cho thay hop chat mai thuoc nhém biflavonoid tir loai
Podocarpus macrophyllus var. macrophyllus ¢ tac dung khang enzyme tyrosinase va diéu chinh
céc protein va mRNA lién quan dén men tyrosinase trong cac té bao biéu mé & nguoi [9].

Seham El-Hawary va cong su (2015) di nghién ctru thanh phan hda hoc cua tinh dau 3 loai
trong chi Podocvarpus. Thanh phan chinh trong tinh dau tir 14 loai Podocarpus macrophyllus 13 4-
pinene (3,17%), p-caryophyllene (41,81%), humulene (9,69%), t-elemene (14,63%); voi loai
Podocarpus gracilior thanh phan chinh 1a a-pinene (6,12%), - caryophyllene (23,54%),
germacreneD (12,06%), a-muurolene (7,22%), d-cadinene (6,49%), loai Podocarpus elongates thi
- caryophyllene (9,88%), germacrene D (14,36%), a-muurolene (7,33%) [10]. Cac hop chat thudc
nhom sesquiterpene la thanh phan chinh cua tinh dau 3 loai néi trén chiém tir 72,5 - 84,6% tong
luong tinh dau. Tinh dau tir 3 loai trén déu co tac dung khang vi sinh vat kiém dinh, trong d6 tinh
dau loai Podocarpus macrophyllus va Podocarpus gracilior c6 hoat tinh khang Staphylococus
aureus va Salmonella typhimurium véi MIC lan luot 12 1,13 mg/mL va 1,09 mg/mL [10].

Theo Yang Yang va cong su (2018), thanh phan héa hoc chinh cua tinh dau tir 14 loai
Podocarpus nagi ¢ Quang Pong, Trung Qudc, di xac dinh gdm a-pinene (5,59%), - elemene
(9,57%), a-elemene (7,10%), caryophyllene (2,23%), a-cadinene (10,04%), 4-isopropenylidene -
1-vinylmenthene (53,82%). Ngoai tinh diu con c6 mot s6 nhom chat khac dugc tach tir than cay
nhu flavonoids, steroid, lactone. Tinh dau thu dwoc tir 14 cua loai ndy c¢6 kha nang khang té bao
ung thu vom hong, khang khuan sacchoromysec cerevisiae, blastomyces albicans [11].

Tuy vay, chua c6 cong trinh khoa hoc nao trén thé gisi va trong nude nghién ciru vé thanh phan
héa hoc tinh dau caa loai Podocarpus pilgeri. Trong bai béao nay, ching t6i cong bé nhiing théng
tin mgi vé thanh phan héa hoc cua tinh dau tir 14 va canh loai Thong tre 14 ngan thu miu tai Khu
bao ton thién nhién Xuan Nha, Van Hd, Son La.

2. P6i twong va phwong phap nghién ciru
2.1. Déi twong
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Déi tugng nghién ciru 1a 14 va canh cua loai Thong tre la ngan (Podocarpus pilgeri), thu vao
thang 01/2022 tai KBTTN )~(uén Nha, Van Ho, Son La. Mau duoc ki hiéu 1a TNTV 15, duoc luu
gitr va giam dinh boi TS. D6 Van Hai - Vién Sinh thai va Tai nguyén sinh vat.

2.2. Phwong phap nghién ciru

Ham lugng tinh dau (%) tinh theo nguyén li¢u kho khong khi (kh6 ngoai khong khi), dugc tinh
theo cong thirc X= a.100/b [a: thé tich tinh dau (ml), b: khéi luong nguyén liéu (g)] [11] va dugc
xéc dinh bang phuwong phap chung cét 16i cubn hoi nuée ¢6 hdi luu trong thiét bi Clevenger. Pinh
tinh va dinh luong theo phuong phép sic ky khi khdi phd (GC/MS). Tinh dau dugc 1am khan bang
Na;SO, va dé trong ta lanh & nhiét d6 < 5°C. Thiét bi GC-MSD: Séc ky khi Agilent 7890A ghép
ndi véi Mass Selective Detector Agilent 5975C, cot HP-5MS ¢6 kich thudc (60 m x 0,25 mm x
0,25 um). Chuong trinh nhiét do véi diéu kién 60°C ting nhiét do 4°C/phit cho dén 240°C. Khi
mang He. Nhiét d6 budng chuyén tiép 1a 270°C, pha manh hoan toan véi hiéu dién thé dau do la
70 eV va day pho 35-450Da & 4 lan quét/gidy. Cac thanh phan duoc xac dinh dua trén hé sé luu
giit cta chung (tinh toan theo ddy dong dang n-alkane) va so sanh phd khdi cia chiing véi dir ligu
phd khdi chat chuan luu trong thu vién phd (HPCH1607, NIST08, Wiley09). Ham lugng tuong
dbi cua cac thanh phan duoc tinh todn dya trén dién tich pic thu duoc tir sic ky do. Phan mém xi
ly dit liéu duoc sir dung 1a Chemstation va phan mém xu ly phé khéi 1a Mass Finder 4.0 [12].

3. Két qua nghién ciru va thao luan

Ham luwong tinh dau tir 14 va canh loai Thong tre 14 ngan dat 0,057% va 0,073% (theo nguyén
liu kho khdng khi). Tinh dau 1a chat long c6 mau vang nhat, nhe hon nudc.

Thanh phan héa hoc cua tinh dau tir 14 va canh loai Thang tre l4 ngan duoc trinh bay ¢ bang 1
dusi day.

Bang 1. Thanh phan héa hoc cua tinh dau tir 1a va canh loai Théng tre 14 ngan

a Ao oo . A Ty 1€%

STT RI RI Cau tir tinh dau La Canh
1 928 927 tricyclene - 0,18
2 939 940 o-pinene 32,83 56,37
3 956 954 camphene - 0,13
4 960 960 thuja-2,4(10)-diene - 0,17
5 976 979 1-octen-3-ol 1,01 0,36
6 978 975 sabinene - 0,17
7 984 979 S-pinene 1,03 1,85
8 992 991 myrcene 2,04 3,39
9 1010 1003 o.—phelladrene - 0,10
10 1029 1026 0-cymene - 0,10
11 1033 1029 limonene 1,06 1,84
12 1035 1030 [S-phellandrene 0,93 1,62
13 1049 1050 Z-pB-ocimene 0,61 1,05
14 1094 1089 terpinolene 0,15 0,30
15 1101 1109 linalool 0,29 -
16 1118 1103 E- 4,8-dimethylnona-1,3,7-triene - 0,18
17 1133 1126 a-campholenal - 0,18
18 1149 1142 trans- sabinol - 0,24
19 1173 1170 p — mentha- 1,5-dien-8-ol - 0,32
20 1198 1189 a —terpineol 0,28 0,47
21 1205 1196 myrtenol 0,19 0,28
22 1207 1196 myrtenal - 0,23
23 1208 1190b a-camphorlenol 0,13 -
24 1220 1205 verbenone - 0,46
25 1225 1217 trans-carveol - 0,12
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a Ao g A Ty 1€%
STT RI RI Cau tir tinh dau La cann
26 1256 1253 geraniol 0,22 -
27 1361 1351 a-cubebene 2,71 2,86
28 1391 1377 a-copaene 3,42 3,86
29 1404 1388 pS-cubebene 0,76 0,63
30 1439 1419 E- caryophyllene 8,40 5,80
(p- caryophyllene)
31 1462 1443 Z- p-farnesene 0,18 0,15
32 1466 14450 [S-barbetene - 0,18
33 1473 1455 a-humulene 1,75 1,10
34 1482 1451 a-himachalene - 0,88
35 1491 1477 trans-cadina-1,6-4-diene - 0,46
36 1492 1480 Y- muurolene 0,43 -
37 1500 1485 germacrene D 2,44 2,14
38 1506 1494 a-zingiberene 0,22 0,20
39 1513 1494 trans-muurola-4(14),5-diene 0,73 -
40 1515 1506 E-E- a-farnesene 0,65 1,03
41 1516 1500 a-muurolene 0,56 0,45
42 1532 1514 Y-cadinene 0,14 -
43 1535 1519 myristicine 0,14 -
44 1537 1523 oJ-cadinene 0,59 0,51
45 1573 1563 E- nerolidol 0,11 0,11
46 1608 1583 caryophyllene oxide 0,44 0,37
47 1651 1629 1-epi-cubenol 0,24 0,16
48 1660 1642 epi- a-muuronol ( T- muuronol) 0,18 0,18
49 1678 1654 a-cadinol 0,21 0,10
50 1681 1666b Z-heptadec-8-ene - 0,14
51 1982 1934 rosa-5,15-diene 2,91 0,76
52 1998 1955b pimara -8 (14),15-diene 0,58 0,15
53 2020 2010b isopimara-7,15-diene 0,39 -
54 2069 20170 dolabradiene 10,96 4,26
55 2081 2043 kaurene - 1,73
56 2117 2056b 16-kaurene 19,94
Téng 99,87 98,27
Céac monoterpene 38,82 67,38
Cac monoterpene vai dan xuét oxy 2,12 2,20
Céc sesquiterpene 22,97 20,87
CAc sesquiterpene vai dan xuét oxy 1,18 0,92
Hop chét diterpenoid 34,78 6,90

Ghi chi: RI: Retention index; Chi sé luu giir tinh toén bang phan mém cia mau the, RI12: Tham khdo tir thie
vien HPCH 1067.

Bang phuong phap sic ky khdi pho (GC/MS), 38 CAu tir cua tinh dau tur 14 loai Thong tre la
ngan da duge xac dinh, chiém 99,87% tdng luong tinh dau (bang 1). Nhitng thanh phan chinh cua
tinh dau tir 14 gom: a-pinen (32, 83%), p-caryophyllene (8,40%), dolabradiene (10,96%), 16-
kaurene (19 94%) Trong do, cac cau tu thugc nhdm momoterpen va dan xuat chera Oxy chlem
40,94% va cac cau tir thudc nhém sesquiterpen va dan xuit chua oxy chiém 24,15%; c4c ciu tir
diterpenoid chiém 34,78%.

Da xéc dinh duoc 47 ciu tir cua tinh dau canh loai Thong tre 14 ngan, chiém 98,27% tong luong
tinh dau. Nhitng thanh phan chinh caa tinh dau gom: a-pinen (56,37%), f5- caryophyllene (5,80%),
dolabradiene (4,26%), a-copaene (3,86%), 16-kaurene (1,73%). Trong dd, cac cau tir thugc nhém
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momoterpen va dan xuat chira oxy chiém 69,58%; cac cau tir thuoc nhém sesquiterpen va dan xuat
chua oxy chiém 21,79%; céc cau tir diterpenoid chiém 6,90%.

Nhu vay, Vé co ban thanh phan chinh cua tinh dau tir 14 va canh kha gidng nhau, tuy nhién ham
lugng cua tirng cau tir ¢6 su bién dong it nhiéu nhu a-pinen (32,83% : 56,37%), f-caryophyllene
(5,80% : 8,40%), dolabradiene (4,26% : 10,96%), 16-kaurene (1,73% - 19,94%). Vé su sai khac,
s6 lugng CAu tir trong tinh dau tir 14 (38 cAu ) it hon so voi canh (47 cau tir ); mot sd hop chat voi
ham lugng nho chi c6 ¢ 14 nhu linalool, a-campholenal, geranyl acetate...; mot s6 hop chat vi ham
lugng nho khac lai chi ¢6 & canh nhu camphene, sabinene, 0-cymene. ..

Dang cha y 12 hop chit diterpene trong tinh dau tir canh va 14 ciing khé cao tir 6,90% - 34,78%.
Day ciing 14 sy khéc biét tir tinh diu cua loai Podocarpus pilgeri & Viét Nam khéac voi thanh phan
hoa hoc cua tinh dau cac loai trong chi Podocarpus ma cac nha khoa hoc Ai Cép va Trung Qudc
da cong bb [7], [10].

4. Két luan

Ham luong tinh dau tir 14 va canh loai Thong tre 14 ngin dat 0,057% va 0,073% (theo nguyén
liéu kho khong khi). Tinh dau c6 mau vang nhat, nhe hon nudc.

D3 xac dinh dugc 38 cau tir tir tinh dau 14 loai Thong tre 14 ngan, chiém 99,87% tong lugng tinh
dau. Nhitng thanh phan chinh cua tinh dau gém: a-pinen (32,83%), S-caryophyllene (8,40%),
dolabradiene (10,96%), 16-kaurene (19,94%).

Con véi tinh dau canh loai Théng tre 14 ngan, c6 47 cau tir chiém 98,27% tong lwong tinh dau
da duoc xac dinh. Nhitng thanh phan chinh cua tinh dau gom: « -pinen (56,37%), S-caryophyllene
(5,80%), dolabradiene (4,26%), a-copaene (3,86%).

bay la nghién ctru d4u tién vé thanh phan hoa hoc cua tinh dau tir 14 va canh loai Théng tre 14
ngan duoc cong bd ¢ Viét Nam.
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