VNU Journal of Science: Natural Sciences and Technology, Vol. 37, No. 4 (2021) 88-93

VNU Journal of Science: Natural Sciences and Technology

Journal homepage: hitps:/js.vmreduyn/NS'|

Original Article

Chemical Composition of Essential Oils from the Needles
and Branch of the Abies delaveyi Franch subsp. fansipanensis
(Q. P. Xiang&al) Rushforth in Lao Cai Province

Tran Huy Thait®, Nguyen Thi Hien!, Nguyen Hung Manh?,
Dinh Thi Thu Thuy?, Nguyen Trung Thanh?

lvietnam Academy of Science and Technology, 18 Hoang Quoc Viet, Cau Giay, Hanoi, Vietnam
2/NU University of Science, Hanoi, 334 Nguyen Trai, Thanh Xuan, Hanoi, Vietnam

Received 12 July 2020
Revised 14 August 2021; Accepted 08 October June 2021

Abstract: The essential oils from the needles and branch of the Abies delaveyi
subsp. fansipanensis was collected in Hoang Lien Natural Park, Lao Cai province and was
obtained by steam distilation and the yields of essential oils were 0.27% and 0.08% from air-dry
material. By the using GC/MS analysis, there are 44 and 52 constituents from needles and branch
were identified and accounting 97.75% and 96.86% essential oil. The main constituents of needles
essential oil were a-pinene (22.28%), B-phellandrene (17.80%), B-pinene (7.87%), a-cadinol
(6.53%), myrcene (4.35%), &-cadinene (4.39%). The main constituents of branchs essential oil
were B-phellandrene (18.0%), a-pinene (10.95%), myrcene (10.76%), B-pinene (6.71%), abienol
(6.71%). a-cadinol (3.31%). This is the first study on the chemical constituents of the essential oils
from the needles and branchs of Abies delaveyi subsp. fansipanensis in Vietnam.

Keywords: Essential oil, Abies delavayi Franch subsp. fansipanensis (Q. P. Xiang&al) Rushforth),
a-pinene, B-phellandrene.
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Thanh phan hoa hoc cta tinh dau tir 14 kim va canh phan loai
Van sam phan xi pang (Abies delavayi Franch subsp.
fansipanensis (Q. P. Xiangé&al) Rushforth) & Lao Cai
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Tém tit: Tinh dau tr 14 va canh cua phan loai Van sam phan xi pang ((Abies delavayi Franch
subsp. fansipanensis (Q. P. Xiang&al) Rushforth) thu mau tai VQG Hoang Lién tinh Lao Cai,
dugc chung cit bang phuong phap chung 16i cuén hoi nude. Ham lugng tinh dau tir 14 va canh
phan loai Van sam Phan si phan dat 0,27% va 0,08% (theo nguyén liéu kho khong khi). Tinh dau
¢6 mau vang nhat, nhe hon nudéc. Béng phuong phép sic ky khéi phd (GC/MS), 44 va 52 thanh
phin hoéa hoc cua tinh diu tir 14 va canh phan loai Van sam phan xi phan, chiém 97,75% va
96,86% tong lugng tinh diu di dwoc xac dinh. Nhirng thanh phin chinh cia tinh dau tir 14 gdm
o-pinene  (22,28%), PB-phellandrene (17,80%), pB-pinene (7,87%), o-cadinol (6,53%),
B-caryophyllene (4,9%), myrcene (4,35%), 8-cadinene (4,39%) va tir canh gom B-phellandrene
(18,0%), a-pinene (10,95%), myrcene (10,76%), B-pinene (6,71%), abienol (6,71%), o-cadinol
(3,31%). Pay la dan liéu méi vé thanh phan héa hoc ctia tinh diu phan loai Van sam phan xi phan
o Viét Nam.

Tir khéa: Tinh dau, Van sam phan xi pang, Abies delavayi Franch subsp. fansipanensis
(Q. P. Xiang&al) Rushforth), a-pinene, B-phellandrene.

1. Mé diu

Chi Van sam hay Sam lanh (Abies Miller)
thugc ho Thong (Pinaceae) trén thé gidi khoang
45 loai, phan b chu y€u ¢ vung 6n déi Bic bén
cau, mot sd phat tan dén ving nhiét déi [1]. O
Viét Nam, theo tai liéu da cong bd thi chi Van
sam (Abies) 1a mot trong nam chi cua ho Thong
(Pinaceae), c6 mot phan loai la Abies delavayi
Franch subsp. fansipanensis (Q. P. Xiang&al)
Rushforth. Synonym: Abies delavayi var.
nukiangensis (W. C. Cheng va L. K. Ju) Farjon
va Siba; Abies nukiangensis (W. C. Cheng va
L. K. Ju), Abies fansipanensis Q. P. Xiang [2, 3].
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Van sam phan xi pang la cdy gb cao dén 30 m,
14 moc xoan dc, hinh dai; nén hat hinh tru, dai
7-10 cm. moc dung dung. Cay phan b6 hep chi
moi gip duy nhét tai khu vuc gan dinh nui Phan
xi pang (Lao Cai); Cdy moc thanh quan thé
thuan loai & sudn nui, do cao tir 2,600 - 2,800 m.
S6 lugng ca thé truong thanh it, khoang 300 ca
thé, kha ning tai sinh tu nhiém kém. Phan loai
nay la dic hitu cia Viét Nam, dugc dua vao
Sach do Viét Nam ¢ murc s& nguy cap (VU),
nam trong phu lyc TA cta nghi dinh Chinh phu
6/2019 va mirc gan de doa theo Danh luc Do
IUCN [3-6]. Gb c6 chat luong kha tot, hat cia
cay dugc sir dung lam thudc chita nguc bung
lanh, sa ruét [1, 3, 7].

Pi c6 mot sd cong trinh nghién cru trén thé
giéi vé thanh phan hoa hoc va hoat tinh sinh
hoc cua tinh diu mot sb loai trong chi Abies.
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Theo Seung-Li-Jeong va cong sy (2007) thi
thanh phan hoa hoc cua tinh dau tir 14 loai Abies
koreana & Han Quéc di xac dinh dugc 68 hop
chat. Thanh phan chinh cta tinh dau gom
borneol (27,9%), a-pinen (23,29%), B-pinene
(5,8%), terpinene -4-ol (3,8%), bornyl acetate
(3,4%) [8]. Tinh déu c6 kha ning khang khuin
Staphylococus aureus [8]. Loai Abies balsamea
dd cong bd cho thay cac hop chat chinh duoc
tich tr tinh dau gdm p-pinene (29,9%),
D-3-carene (19,6%), a-pinene (14,6%), mot s
hop chit c6 hoat tinh khing vi khuan
Escherichia coli v&i nong do trén 100 pg/ml va
mot s6 hop chat thudc nhéom secquiterpen co
hoat tinh véi Staphylococus aureus vai MiC 1a
56 pg/ml [9]. Theo Prabodh Satyal va William
N Setzer thi thanh phan hoa hoc tinh dau tir 1a
phan loai Abies spectabilis subsp. langtagensis
& Nepal gdom cac hop chat a-pinene (33,4%),
bornyl  acetate  (10,9%),  selin-11-en-4
B-ol (9,4%) va a-bisabolol (4,0%) va phan loai
Abies spectabilis subsp. densa gdom limonene
(26,9%), a-pinene (22,2%), bornyl acetate
(10,3%), B-phellandrene (9,7%) [11].

Vé thanh phan héa hoc cua loai Abies
delavayi, cac nha khoa hoc Trung Quéc di xéac
dinh hang trim hop chét thuoc nhom chat
terpenoid (monoterpenoid, scquiterpennoid,
diterpenoid, triterpenoid, flavonoid, cumarin,
lignan,...). Mot sb hop chat c6 tac dung trc ché
mot s6 dong té bao ung thu ngudi va tre ché san
sinh NO [12-15]. Tuy vay, chua c6 cong trinh
khoa hoc trong nuéc nghién ctru vé thanh thanh
héa hoc tinh dau cac loai cua phan loai
Abies delavayi Franch subsp. fansipanensis
(Q. P. Xiang&al) Rushforth). Bai bdo nay cong
bd dan liéu méi vé thanh phan hoa hoc cua tinh
dau phén loai Van sam phan xi pang thu miu
tai Vuon Qudc gia Hoang Lién tinh Lao Cai.

2. P6i twong va phwong phap nghién ciru

Dbi twong nghién ctru bao goém 14 va canh
cua phan loai Van sam phan Xxi pang
(Abies delavayi subsp. fansipanensis), thu vao
thang 4/2019 tai VQG Hoang Lién, tinh Lao
Cai. Ky hiéu mau TNTV 25. Mau dugc giam
dinh tén khoa hoc boi TS. P6 Vian Hai. Tiéu

ban mau trén duoc luu gitlr tai Vién Sinh thai va
Tai nguyén sinh vat, Vién Han 1am Khoa hoc
va Cong ngh¢ Viét Nam.

Ham luong tinh dau (%) duoc tinh theo
nguyén li€u khd khong khi (khd ngoai khong
khi), duoc tinh theo cong thic X= a.100/b
[a: thé tich tinh dau (ml), b: khdi lugng nguyén
liu (g)] [15] va dugc xac dinh bang phuong
phap chung cat 16i cudn hoi nudc co hdi luu
trong thiét bi Clevenger. Pinh tinh va dinh
luong theo phuwong phéap sic ky khi khdi phd
(GC/MS). Tinh dau dwoc lam khan bang
Na;SO, va dé trong tu lanh ¢ nhiét d6 < 5 °C.
Thiét bi GC-MSD: Sic ky khi Agilent 7890A
ghép nbi voi Mass Selective Detector Agilent
5975C, cot HP-5MS c6 kich thudc (60 m x
0,25 mm x 0,25 um). Chuong trinh nhiét d¢ voi
diéu kién 60 °C tang nhiét d6 4 °C/phut 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 1a 70 eV, va day pho 35-450Da
& 4 lan quét/gidy. Cac thanh phan dugc xéc
dinh dua trén hé sb luu git RI cua chung
(tinh toan theo diy dong ding n-alkane) va so
sanh ph6 khdi cta chung véi dit lidu phd khi
chat chuén luu trong thu vién phd (HPCH1607,
NISTO08, Wiley09). Ham luong twong ddi cua
céc thanh phan dugc tinh toan dya trén dién tich
pic thu duoc tir sic ky dd. Phan mém xtr ly dir
liéu dugc sir dung 14 Chemstation va phan mém
xtr Iy pho khéi 1a Mass Finder 4.0.

3. Két qua nghién ciru va thao luin

Thanh phan héa hoc ctia tinh dau

Ham luong tinh dau tir 1a loai Van sam
phan xi pang dat 0,27% (theo nguyén liéu kho
khong khi. Tinh dau 14 chét 1ong c6 mau vang
nhat, nhe hon nuéc.

Tir Bang 1, cho thiy, 44 hop chat tir tinh
dau 14 phan loai Van sam phan xi pang chiém
97,75% téng luong tinh dau da duge xac dinh,
Nhiing thanh phan chinh cua tinh dau gom:
a-pinene (22,28%), B-phellandrene (17,80%),
B-pinene (7,87%), a-cadinol (6,53%), myrcene
(4,35%), 5-cadinene (4,39%). Trong tinh dau l1a
thi cic hop chat thugc nhoém momoterpen va
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din xuit chira oxy chiém 63,65% va cic hop
chét thudc nhém secquiterpen va din xuit chta
oxy chiém 31,66% con lai cac hop chét diterpen
chi chiém 2,44% tong luong tinh dau.

52 hop chét tir tinh dau canh cta phan loai
Vén sam phan xi pang chiém 96,86 tong lugng
tinh dau da duoc xac dinh, Nhitng thanh phan
chinh cua tinh dau gom: B-phellandrene
(18,0%), a-pinene  (10,95%),  myrcene
(10,76%), B-pinene (6,71%), abienol (6,71%).
a-cadinol (3,31%), Trong tinh dau thi cac hop
chat thugc nhém momoterpen va dan xuat chia
oxy chiém 64.,27% va cac hop chét thudc nhoém
secquiterpen va dan xudt chira oxy chiém
23,62% con cac hop chat diterpen chi chiém
8,97% tong lugng tinh dau.

Thanh phan chinh cta tinh dau tir 14 va canh
ctia loai VAn sam phan xi pang 13 cac hop chat
nhu a-pinene dao dong (10,95-22,28%),
B-phellandrene  (18,00-17,80%),  B-pinene
(7,87%-6,71), a-cadinol (6,53%-3,31), myrcene
(4,35-10,76%), riéng tinh dau tir canh c¢6 thém
hop chét diterpen 12 abienol (6,71%).

C6 sy khac nhau it nhidu giita cac hop chat
chinh a-pinene, B-phellandrene, [-pinene,
myrcene, bornyl acetate, ctia tinh dau tir 1a phan
loai Abies delavayi subsp. fansipanensis vai
phéan loai Abies spectabilis subsp. langtagensis
o Nepal va phan loai Abies spectabilis
subsp. densa ciing nhu céac loai trong chi Abies
koreana va Abies balsamea nhu da néu trén.

Bang 1. Thanh phan hoa hoc tir 14 va canh ciia tinh dau phén loai Van sam phan xi pang

STT | RI® RI Hop chét EZ 1é g/;%h
930 930 a-thujene 0,14
939 939 a-pinene 22,28 10,95
954 955 Camphene 0,56 0,28
975 978 Sabinene 1,00
979 984 B-pinene 7,87 6,71
991 991 myrcene 4,35 10,76
1003 1009 a-phellandrene 0,53 0,34
1010° 1016 D-3-carene 3,17 8,01
1017 1021 a-terpinene 0,16 0,29
1026 1029 0-Cymene 0,23
1029 1034 Limonene 3,19 1,82
1030 1035 B-phellandrene 17,80 18,00
1037 Z-B-ocimene 0,28
1060 1062 y-terpinene 0,15 0,37
1089 1093 Terpinolene 0,90 1,80
1121 1127 Dehydro-sabina ketone 0,16 0,25
1141 1145 Trans-p-menth-2-en-1-ol 0,16
1177 1185 Terpinen-4-ol 0,22 0,69
1189 1197 a-terpineol 1,03 1,11
1238 1244 Neral 0,22 0,34
1267 1273 Geranial 0,32 0,49
1289 1293 Bornyl acetate 0,74 0,25
1377 1389 o-copaene 0,12
1388 1399 B-bourbonene 0,13
1391 1402 cis-p-elemene 0,18
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1409 1409 Dodecanal 0,35 0,22
1419 1436 B- caryophyllene 1,39 1,43
1443 1459 Z- B-farnesene 0,19
1450 1465 cis-muurola-3,5-diene 0,16
1455 1470 a-humulene 0,87 0,77
1480 1489 y-muurolene 0,47 0,37
1485 1497 Germacrene D 1,84 2,42
1496 1509 y -amorphene 0,33 0,29
1500 1512 a-muurolene 1,11 0,76
1520 1521 cis-dihydroagarofuran 1,81 1,85
1514 1529 y-cadinene 1,29 1,27
1523 1536 d-cadinene 4,39 2,77
1530 1540 Zonarene 0,19
1535 1546 Trans-cadina-1,4-diene 0,16
1539 1552 a-cadinene 0,22
1557 1558 elemicin 0,17 0,27
1563 1568 E-nerolidol 0,34 0,49
1586 1592 Scapanol 0,28 0,47
1624 1641 10-epi-y-eudesmol 1,57 1,60
1629 1645 1-epi-cubenol 0,68 0,31
1632 1649 y-eudesmol 0,20
1640 1657 epi-a-cadinol 2,71 1,25
1642 1658 epi-a-muurolol 2,87 1,02
1646 1661 a-muurolol 0,54
1654 1671 a~cadinol 6,53 3,31
1939 1956 Cembrene 0,44 0,40
1951 1969 Isocembrene 0,22
1967 1986 3Z-Cembrene A 0,18
1998 2022 Manoyl oxide 0,41
2010 2025 isopimara-7,15-diene 0,18
2016 2042 isopimara-8,15-diene 0,33
2100 2098 Heneicosane 2,00 1,78
2088 2113 Abietadiene 0,48
2146 2151 Abienol 6,71
Tong 97,75 96,86
Cac hop chat momoterpen 63,65 60,98
CNéC ho‘p chat monoterpen voi 2,69 3,29
dan xuat oxy
Cac hop chat secquiterpen 15,06 14,63
CflC ho‘p chat secquiterpenvai 16,6 8,99
dan xuat oxy
Cac hop chat diterpen 2,44 8,97

RI: Retention index; a: RI tham khdo tir Adam, b: RI tham khéo tir Koenig.
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4. Két ludn

Ham luong tinh dau tir 1a va canh phan loai
Van sam phan xi pang dat 0,27% va 0,08%
(theo nguyén liéu kho). Tinh dau c6 mau vang
nhat, nhe hon nudc.

Biang phuong phip sic ky khdi phd
(GCIMS), két qua thu dugc 44 hop chat tir tinh
dau 14 phan loai Van sam phan xi pang chiém
97,75% tong lwong tinh diu da dugc xac dinh.
Thanh phan chinh cia tinh diu gdm: a-pinene
(22,28%), B-phellandrene (17,80%), B-pinene
(7,87%), a-cadinol (6,53%), myrcene (4,35%),
d-cadinene (4,39%).

52 hop chat tir tinh dau tir canh cua phan
loai Van sam phan xi pang chiém 96,86% tong
lwong tinh diu di dugc xac dinh. Thanh phan
chinh cua tinh dau gdm: B-phellandrene
(18,00%), o-pinene  (10,95%), myrcene
(10,76%), B- pinene (6,71%), abienol (6,71%),
a-cadinol (3,31%).
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