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ABSTRACT

The chemical composition of the essential oil obtained by hydrodistillation of the twigs and
leaves of Magnolia macclurei collected in Hoang Su Phi, Ha Giang Province, Vietnam was
analyzed using GC/MS. A total of 38 compounds were detected in essential oil, accounting for
94.49% of the oil, in which 37 compounds were identified accounting for 93.33%. cis-p-Elemene
(14,30%), bicyclogermacrene (18,57%), and 10-epi-,-eudesmol (16,86%) were the main
components of essential oil. The minor components present with rather high amount were:
Germacrene D (2,12%), guaiol (8,52%), hinesol (2,34%), valerianol (6,76%), and bulnesol
(2,93%). Antibiotic activity of the essential oil sample was tested against a Gram positive
bacteria Staphylococcus aureus, a Gram negative bacteria Escherichia coli, and a yeast Candida
albicans using an agar disk diffusion method. All three microorganisms tested are resistant to the
oil from twigs and leaves of M. macclurei. That is exhibited through the inhibitory zone
diameters ranging from 4 to 12 mm.
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TOM TAT

Bing phuong phap chung cét 16i cudn hoi nuéc, tinh dau tir canh 14 cia Gidi bip nhon,
(Magnolia macclurei) moc ty nhién & Hoang Su Phi, tinh Ha Giang da dugc phéan tich thanh
phan héa hoc nhd phuong phap sic ky khi ghép khbi phd (GC/MS). Két qua cho thiy, téng sé c6
38 hop chét dugc phat hién trong tinh dau, chiém 94,49% ham lugng cua tinh dau, trong d6 ¢6 37
hop chit da duoc xéc dinh, chiém 93,33%. Ba thanh ph?ln chinh cta tinh diu duge xac dinh gém:
cis-p-Elemene (14,30%), bicyclogermacrene (18,57%), va 10-epi-,-eudesmol (16,86%). Nam hop
chat c6 ham luong twong ddi cao trong tinh dau gom: Germacrene D (2,12%), guaiol (8,52%),
hinesol (2,34%), valerianol (6,76%), va bulnesol (2,93%). Hoat tinh khang vi sinh vt cua tinh
dau canh 4 M. macclurei da duoc danh gia trén mot ching vi khuan Gram (+) 1a Ty ciu vang
(Staphylococeus aureus), mot chung vi khuan Gram (-) la Escherichia coli va mt ching nim
men Candida (Candida albicans) bang phuong phap khuéch tan dia thach. Ca 3 chung vi sinh vat
duoc the nghlem ¢6 tinh chiu dung cao ddi vdi tinh dau canh 1a M. macclurei véi duong kinh
viing trc ché vi sinh vat tir 4 dén 12 mm.

Tir khéa: Magnolia macclurei, hoat tinh khéang khuan, thanh phan tinh dau.

*Pja chi lién h¢ email: hachuthi@yahoo.com

MO PAU

Gibi bap nhon con c6 tén goi 1a Gidi bac
(Magnolia macclurei (Dandy) Figlar) (syn.
Michelia macclurei var. sublanea Dandy,
Michelia multitepala R.Z.Zhou & Jian), la cay
than gd thuoc chi Moc lan (Magnolia), ho
Ngoc lan (Magnoliaceae) Cac loai thugc chi
Magnolia thuong duoc cac nha khoa hoc quan
tdm thong qua nhiéu nghién ciu trong linh
vuc héa thyc vat, dugc hoc, va tinh dau vi cé
gia tri sir dung trong hé thdng chim soc stc
khoe truyén thong ciing nhu trong nganh céng
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nghiép nudc hoa (Sarker & Maruyama, 2002;
Lee etal,, 2011, Zeng et al., 2011). Canh non,
chdi, cudng 14, 14 kém, va chdi bén cua M.
macclurei c6 16ng mang day dic mau nau do
béng ngan hozc 16ng nhung rai rac. Cuéng 14
dai 1,5-4 cm, huéng truc, c6 nép nhin hep,
khéng c6 seo la kém. Phién Ia hinh trung
ngugc hoac hinh elip ¢ tdm 16ng mau xam
Xen veéi 1ong mang ngén ap ép mau nau,
hudng tryc; ban déu co 16ng to, nhung vé sau
nhin (Vu Quang Nam, 2011) Gibi bap nhon
(M. macclurei) phan bb & rung cay 1a rong
thuong xanh, d6 cao 200-1.600 m so v&i muc
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nuéc bién. O Viét Nam, loai nay da duoc ghi
nhan co phan bd & Vinh Phic, Quang Ninh,
Lam DPong va Gia Lai. Loai ndy c6 & mot sé
tinh cua Trung Quéc (Vu Quang Nam, 2011).

M. macclurei da dugc nghién cuu truéc
day vé dic diém sinh hoc sinh thai (Vu Quang
Nam, 2011), ghi nhan bo sung loai cho hé thuc
vat Viét Nam (Vi Quang Nam va nnk., 2011)
thanh phan céc hop. chit bay hoi ciia vo cay va
hoat tinh &c ché té bao ung thu gan HepG2
(Song et al., 2011), thanh phan cac hop chit
bay hoi cua Ia (Huang et al., 2009) thanh phan
cac hop chét bay hoi cua Ia va hoa (Ma et al.,
2011) Tuy nhién, cho den nay, M. macclurel
con it dugc nghlen ctu vé thanh phan hoa hoc
cta tinh dau canh 14 va chwa c6 cong bd nao vé
hoat tinh khang vi sinh vat cua cac hop chat tur
tinh dau. Trong nghién ctu nay, lan dau tién
chung t6i trinh bay két qua phan tich thanh
phan héa hoc va hoat tinh khang vi sinh vat ctia
tinh dau canh 14 Gidi bap nhon M. macclurei
thu tur tinh Ha Giang.

VAT LIEU VA PHUONG PHAP NGHIEN
cUu

Mau canh 14 cia Magnolia macclurei
dugc thu vao thang 4/2018 tai th6n Nam Pién,
xa Nam Ty, huyén Hoang Su Phi, Ha Giang, &
do cao trén 1.600 m. Tén loai thuc vat dugc
TS. Nguyén Tién Hiép, Trung tdm Bao ton
thuc vat Viét Nam dinh danh. Mau tiéu ban
khé (HG1814) dugc luu tai Phong Tiéu ban
thuc vat, Vién Sinh thai va Tai nguyén sinh
vat (HN), Vién Han lam Khoa hoc va Cong
ngh¢ Viét Nam (VAST). Sir dung 0,8 kg mau
canh 14 tuoi cat nho va chung cat tinh dau
trong 4 gio theo phuong phép chung cat 16i
cuon hoi nuéc sir dung thict bi chung cat dang
Clevenger Sau do, tinh dau duoc tach riéng
va lam khé bang MgSO4 khan, duoc bao quan
& (-)5 °C trudce khi phan tich.

Hoat tinh khang vi sinh vt cua tinh dau
dugc danh gia bang cach sir dung 3 chang vi
khuan: Gram (+) Staphylococcus aureus
(ATCC 13709), vi khuan Gram (-)
Escherichia coli (ATCC 25922) va chung
nim men Candida albicans (ATCC 10231).
Ba chung vi sinh vat nay dugc nhap tir Bao
tang chung giong vi sinh vat Hoa Ky (ATCC:
American Type Culture Collection).

Phuong phap sic ky khi ghép khéi pho
(Gas Chromatography - Mass Spectrometry)

Thanh phan héa hoc cua tinh dau dugc
phén tich tai Vién Héa hoc cac hop chét thién
nhién, Vién Han lam Khoa hoc va Cong ngh¢
Viét Nam bang phuong phap sic ky khi ghép
khdi phd GCIMS sir dung hé thong sic ky
Agilent GC7890A, dau do khéi phdé (Mass
Selective Detector) Agilent MSD5975C, cot
mao quan silica (fused silica capillary
column) HP-5MS 60 m x 0,25 mm x 0,25 um.
Khi mang la Heli véi téc @6 dong 1a 1,0
mL/phat. Nhiét 6 budng bom mau la 250-C
va chuong trinh nhiét d§ cua 16 nhu sau: 60°C
dén 240°C & téc d6 4°C/phat véi nhiét do dudi
cot sau chuong trinh phan tich la 270°C. Ti 1€
chia dong l1a 1:100, nhiét d6 cua dau do la
270°C va thé tich bom mau la 1 uL. Nhiét do
budng chuyén tiép 1a 270°C, pha manh hoan
toan vai hiéu dién thé dau do 1a 70 eV, va day
pho 35-450 Da ¢ 4 lan quét/gidy. Cac thanh
phan duoc xac dinh dua trén hé so luu giir cua
ching (tinh toan theo ddy dong dang n-
alkanes) va so sanh phd khéi caa ching Vi
dir liéu phd khdi chat chuan luu trong thu vién
phd (HPCH1607, NIST08, Wiley 09). Ham
lugng twong d6i cua cac thanh phan dugc
tinh toan dua trén dién tich pic thu dugc tur
sic ky d6. Phan mém xu ly dit liéu duoc s
dung la Chemstation va phan mém xir ly pho
khéi 1a MassFinder 4.0 (Robert, 2001; Konig
etal., 2018).

Phwong phap sang loc hoat tinh khang vi
sinh vt

Hoat tinh khang vi sinh vat cua tinh dau
duge xac dinh bang phuong phap khuéch tan
dia thach (Jorgensen & Ferraro, 2009;
Balouiri et al., 2016). Mo6i truong nudi cay vi
sinh vat gom Mueller-Hinton Agar (MHA)
dung cho vi khuan va Sabouraud Agar (SA)
ding cho nam. Vi sinh vat dugc luu giltr &
(-)80°C va dugc hoat hoa truéc khi tién hanh
thi nghiém bang cach nudi ciy dé dat duoc
mat do 1,0x10®° CFU/ml trong moi truong.
Ly 100 ul dung dich nudi ciy va trai déu
trén bé mat thach. Dung Ky thuat vo trung tao
216 (duong kinh méi 16 6 mm) trén moi dia
thach va hat 50 ul tinh dau cho vao mai 6.
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Cac dia petri nay duoc gitt ¢ nhiét 4o phong
trong 2-4 gio, sau d6 dugc u & 37°C trong
18-24 gio. Quan sat va ghi nhan sy tang
truong hoac khong tang truong cua vi sinh
vat xung quanh moi 16 c6 tac nhan khang
sinh trong moi dia nu6i cay Dung thudc ¢
chia vach milimet dé do gia tri dwong kinh
ctia cac vung uc ché vi sinh vat. Ving uc ché
vi sinh vat 1a noi khong thdy su ting tmong
khi quan séat bang mat thuong. Ving irc che
bang hoic l6n hon 14 mm (bao gom ca
duong kinh cua 16) duge danh gia 1a co hoat
tinh khang vi sinh vat cao (Mothana &
Lindequist, 2005; Philip et al., 2009).

KET QUA VA THAO LUAN
Thanh phan héa hec ciaa tinh dau canh 14
Magnolia macclurei

Tinh dau duoc chiét tach tir canh la M.
macclurei bang phuong phdp chung cat 10i
cuén hoi nudc, c6 mau vang nhat va khdi
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luong riéng nho hon nude. Thanh phan hoéa
hoc cua tinh dau tir canh 14 dwoc trinh bay
trong hinh 1, bang 1.

Ham luong tinh dau canh 14 thu duoc 13
0,254% (v/w) tinh trén trong lwong khd cua
mau. Tong s6 38 hop chat da dugc phat hién
trong thanh phan cua tinh dau chiém 94,49%
ham lu:ong tinh dau, trong d6 c6 37 hop chat
da dugc xac dinh chiém 93,33%. Ba hop chét
gom: cis-p-Elemene, blcyclogermacrene va
10-epi-y-eudesmol la cic thanh phan chinh cta
tinh dau, chiém tuong ung 14,30%, 18 ,57%,
va 16,86% ham lugng tinh dau Céc hop chat
¢6 ham luong twong di 16n tiép theo chiém ti
I¢ cao trong thanh phan cua tinh dau nghién
cu gom: Germacrene D (2,12%), guaiol
(8,52%), hinesol (2,34%), valerianol (6,76%),
bulnesol (2,93%). Ham lugng cua cac hop
chat khac con lai trong tinh dau dao dong
trong khoang 0,11-1,81% ham lugng tinh dau
(bang 1).
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Hinh 1. Gas chromatogram of essential oil from twigs and leaves
of M. macclurei analyzed using GC/MS
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Bang 1. Composition of essential oil from twigs and leaves of M. macclurei

STT RI Thanh phan Percent%
1 956 Camphene 0,19
2 985 B-Pinene 0,17
3 1035 Limonene 0,26
4 1038 Cineole 1,8 0,43
5 1104 Linalool 0,80
6 1201 a-Terpineol 0,14
7 1349 d-Elemene 0,96
8 1361 a-Cubebene 0,25
9 1390 a-Copaene 0,11
10 1406 cis-p-Elemene 14,30
11 1438 (E)-p-Caryophyllene 1,20
12 1458 Aromadendrene 0,81
13 1470 unknown (204, 204, Rl 1470) 1,16
14 1473 a-Humulene 0,80
15 1480 9-epi-(E)-Caryophyllene 1,22
16 1491 B-Chamigrene 0,60
17 1499 Germacrene D 2,12
18 1506 B-Selinene 1,57
19 1517 Bicyclogermacrene 18,57
20 1522 d-Amorphene 0,22
21 1534 ,-Cadinene 0,18
22 1538 d-Cadinene 0,56
23 1566 Elemol 1,31
24 1570 a-Agarofuran 0,22
25 1572 (E)-Nerolidol 1,22
26 1578 Germacrene B 0,25
27 1600 Spathulenol 1,81
28 1607 Viridiflorol 1,30
29 1617 Guaiol (=Champacol) 8,52
30 1628 5-epi-7-epi-a-Eudesmol 1,08
31 1647 10-epi-,-Eudesmol 16,86
32 1650 1-epi-Cubenol 0,46
33 1653 +~Eudesmol 0,67
34 1659 Hinesol 2,34
35 1662 epi- a-Cadinol (=tau-Cadinol) 0,81
36 1676 Valerianol 6,76
37 1680 neo-Intermedeol 1,33
38 1689 Bulnesol 2,93

Cac monoterpene hydrocarbon 0,62
Céc monoterpene hydrocarbon chira oxy 1,37
Cac sesquiterpene hydrocarbon 43,72
Cac sesquiterpene hydrocarbon chira oxy 47,62
Hop chit chua xac dinh dugc 1,16
Tong s6 94,49

Ghi chi: RI: Chi s6 luu giit (Retention indices).
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Tong so cac hop chéat hydrocarbon trong
tinh dau gom 19 chat, chiém,44,34% ham
lugng tinh dau, trong khi tong so cac hop chat
hydrocarbon chira oxy gom 18 chat chiem
48,99%. Cac hop chat sesquiterpene duogc
phat hi¢n chu yeu trong thanh phan tinh dau
canh Ié M. macclurei chiém 91,34% trong
tong s0 93,33% ham lugng cac hop chat da
xac dinh dugc. Trong do, cac hop chat
sesquiterpene hydrocarbon gom 16 chat,
chiém 43,72%, va cac hop chat sesquiterpene
hydrocarbon chira Xy gém 15 chat, chiém
47,62%. Nguoc lai, cac hop chat monoterpene
chi chiém luong rat nho (1,99%) trong thanh
phan tinh dau. Cu thé cac hop chat
monoterpene hydrocarbon gom 3 chat, chiem
0,62% va cac hop chat monoterpene
hydrocarbon chira oxy gom 3 chat, chiem
1,37% (bang 1).

Nghién ctru truge day cho thay, B-elemene
(mét trong 3 thanh phan chinh cua tinh dau
canh 1a M. Macclurei) c6 tac dung chdng
viém, chong ung thu va c6 kha nang xuyén
qua hang rao mau ndo. p-Elemene cai thi¢n
khuyet tat van dong va giam tinh trang viém
day than kinh thi giac ¢ chuot bi bénh viem
ndo va viém cot song ty mién duoc thu
nghiém (Zhang et al., 2011).

So sanh két qua phén tich vé thanh phan
hoéa hoc cua tinh dau M. macclurei trong
nghién clru ndy voi cdce dir ligu cong b trudce
day cho thiy sy khac biét dang cha y. Huang
et al. (2009) d3 cong bd thanh phan cua tinh
dau la M. macclurei tr Trung Qu0c duoc chiét
Xuit bang phuong phap chung ct 16i cudn hoi
nudc va duoc phan tich bang phuong phép
GC/MS gom c6 45 hop chat, trong d6 cac hop
chat chinh Chlem ti 1€ Ion trong ham lugng
tinh dau gém: Caryophyllene (18,74%), B-
elemene (14,56%), elemol (13,14%), va cac
hop chit c6 ham luong tuong d6i 16n tiép theo
gom:  y-Elemene (9,18%), a-eudesmol
(7,22%), o-caryophyllene (5,20%), va y-
eudesmol (4,90%). Nghién ctru cua ching toi
cho thdy, trong thanh phan tinh dau canh 14 M.
macclurei thu tir Ha Giang co cac chat chiém
ti I¢ ham lwong tinh dau twong tng nhu sau:
(E)-p-caryophyllene (1,20%), cis-p-elemene
(14,30%), elemol (1,31%), va y-eudesmol
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(0,67%), trong khi khong phat hién thay su
hién dién cta y-elemene, a-eudesmol, hay a-
caryophyllene. Nghién cau cua Ma et al.
(2011) lai chi ra thanh phan cua tinh dau 1a M.
macclurei chi gém 27 hop chat, trong d6 cac
hop chat chinh gom c6: 6,9-Octadecadiynoic
acid, methyl ester, isolongifolene, nerolidol,
a-copaen-11-ol, o-farnesene, [B-maaliene,
isocaryophyllene, §-cadinol, heptanal, va
germacrene B. Trong s6 11 chét chinh cua
tinh dau la M. macclurei dugc Ma et al.
(2011) cbng bo, chi cd chat germacrene B
duogc xac dinh c6 ham lugng rat thip (0,25%)
trong nghién ctu caa chung t6i, khdng cé 10
chat khac Nhu vay, thanh phan héa hoc cua
tinh dau M. macclurei duoc nghién cau va
cong bé khac nhau, co thé do méi trudng song
va thoi gian thu hai mau khac nhau.

Thanh phan héa hoc cua tinh dau canh &
M. macclurei trong nghién ctu nay khac voi
thanh phan héa hoc cua tinh dau tir cac loai
khéc trong cang chi Magnolia. Hau hét cac
loai trong chi nay duoc phén tich c6 ham
lwong cac chat monoterpene chiém phan Ion
trong tinh dau cua ching. Nhiing loai nay bao

gom: M. acuminata, M. calophylla, M.
virginiana (Farag et al., 2015), M.
hypolampra (Liu et al., 2007), M.

kwangsiensis (Huang et al., 2010; Zheng et
al., 2015; Zheng et al., 2019) va M. sieboldii
(Sun et al., 2014). Trong khi chi c6 it loai nhu
M. gloriensis (syn. Talauma gloriensis), co
cac chat sesquiterpene troi trong thanh phan
tinh dau cua chdng gidng voi & M. macclurei
(Haber et al., 2008). Con M. grandiflora va
M. ovata c6 thanh phan chu yéu trong tinh dau
cua ching c6 thé la cac chat monoterpene
(Apel et al., 2009; Farag et al., 2015) hoac
ciing ¢ thé 1a cAc chat sesquiterpene (Wang
et al., 2009; Scharf et al., 2016).

Hoat tinh khang vi sinh vit ciia tinh dau
Magnolia macclurei

Hoat tinh khang vi sinh vat cta tinh dau
canh la M. macclurei thu duoc bang phuong
phap chung cét 16i cudn hoi nugc duge danh
gia bang phuong phap khuéch tan dia thach
trén cac ching vi sinh vat dugc thir nghig¢m.
Két qua thu dwoc sau 18-24 gio trong diéu
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kién nudi u duoc trinh bay trong bang 2 va
hinh 2.

Tinh diu canh 14 M. macclurei thé hién
hoat tinh ¢ ché trung binh va yéu (Mothana
& Lindequist, 2005; Philip et al., 2009) dbi
véi ca 3 chung vi sinh vat dugc thu nghiém
véi duorng kinh viing wc ché tir 4 dén 12 mm.
Trong s6 3 chuang vi sinh vat dugc thur
nghi¢m, E. coli va C. albicans co tinh chiu
dung vei tinh dau M. macclurei cao hon S.
aureus. Dicu nay thé hi¢n thong qua gia tri
duong kinh vung wc ché vi sinh vat, tuong
tng 4,0 + 2,83 mm va 5,3 + 0,35 mm so véi
12,0 £ 1,41 mm. Vi khuan S. aureus (Tu cau
vang) duoc biét 1a loai gay dau, bong, dau
hong, nhiém triing c6 mu trén da va cac co
quan ngi tang; E. coli c6 thé gay ra mét so
bénh vé duong tiéu hoa nhu viém da day,

viém dali trang, viém ruot, ly tryc khuan; C.
albicans c6 thé gay bénh twa miéng & tré em
va cac bénh phu khoa.

Hoat tinh khang vi sinh vat cua tinh dau
c6 thé thay dbi theo mua. Trong nghién ciru
ctia minh, Stefanello et al. (2008) da bao cao
hoat tinh khéng vi sinh vét cua tinh dau tur
cac thanh phan cia cay Magnolia ovata (syn.
Talauma ovata) thay doi theo thoi gian trong
nim. Tinh dau tr 14 thu hai vao thang muoi
c6 hoat tinh manh nhat, (rc ché 19 trén 22
chung vi sinh vat dugc thu nghlem Trong
khi tinh dau tir vo cay thu hai vao thang
giéng c6 hoat tinh cao nhat, rc ché duogc 15
trén 22 chung vi sinh vt duoc thu nghiém.
Vi viy, thoi dlem thu hai nguyén li¢u dé
chung cat tinh dau nham muc dich sir dung
trong y duogc rat quan trong.

Bang 2. Anti-yeast and antibacterial activity of essential oils from twigs and leaves
of M. macclurei (Mean + standard deviation, n=2)

Puong kinh ving ¢ ché (mm)

Staphylococcus aureus

Escherichia coli

Candida albicans

120+1/41

40+2.83

53+0,35

Hinh 2. Antimicrobial activity of essential oil from twigs and leaves of M. macclurei
Ghi chu: (a): C. albicans; (b): E. coli; (c): S. aureus
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KET LUAN

Ham luong tinh dau thu dugc tir canh 14
Gidi bup nhon (M. macclurei) bang phuong
phap chung cit 16i cudn hoi nuéc la 0,254%
(v/w) tinh trén khéi luong kho Cya may 37 hop
chat da dugce xdc dinh trong tong s6 38 chat
dugc phat hién trong thanh phan ctia tinh dau,
chiém 93 ,33% trong téng s0 94,49% ham
luong tinh dau. Ba hop chét gom cis-p-
Elemene, blcyclogermagrene va 10-epi--
eudesmol 1a cac thanh phan chinh cua tinh dau,
chiém tuong mg 14,30%, 18,57%, va 16,86%.
Nhin chung tinh dau canh 14 M. macclurei co
hoat tinh khang vi sinh vat kiém dinh yéu, voi
duong kinh vang uc ché ba chang vi sinh vat:
Staphylococcus aureus, Escherichia coli, va
Candida albicans tir 4-12 mm.

Loi cdm on: Cong trinh dugc thyc hién voi sy
tai trg kinh phi tr Vién Han 1am Khoa hoc va
Cong ngh¢ Viét Nam thong qua Dy an diéu
tra co ban voi ma sé6 VAST.DTCB.02/17-19
(UQDTCB.02/17-19). Céc tac gia chan thanh
cam on TS. Nguyén Tién Hlep, Trung tam
Bao ton thuc vat Viét Nam da gilp xac dinh
tén thure vat.
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