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THANH PHAN HOA HQC VA HOAT TiNH SINH HQC CUA LOAI
BOI PANG (LITSEA UMBELLATA (LOUR.) MERR) THU HAI
TAI KHU BAO TON THIEN NHIEN PU LUONG THANH HOA

Ngé Xuin Lwong®, Nguyén Huy Hung?, Hoang Thi Hiéu®
TOM TAT

Thanh phan héa hoc ciia 10ai Boi loi ding (Litsea umbellata (Lour.) Merr) ¢ Khu Bdo
ton thién nhién PO Ludng Thanh Hoéa. Bang phwong phép cdt cudn hoi nwée Va phirong
phap sdc ki khi ghép khoi phé (GC-MS) cho duoc ham lwong tinh dau dat 0,25% so vdi
trong lwong tuwoi, dd xac dinh dwoc 48 hop chat chiém 92,8% tong khoi Lwong tinh dau.
Thanh phan chinh cia tinh dau & monoterpene hydrocarbons (46,9%) va sesquiterpene
hydrocarbons (37,7%). f-Pinene (18,8%), S-caryophyllene (16,2%), a-pinene (10,4%),
germacrene D (9,1%) va sabinene (5,1%) la c&c hop chat chinh cia tinh ddu. Bang cac
phirong phép sdc ky va két tinh phan doan va két hop cac phwong phap phé hién dai thu
duoc hai hop chdt & Dicentrin va Dicentrinon. Két qud the Vi sinh vdt kiém dinh véi mau
tinh dau Boi loi dding cho thay c6 kha nang khang lai 3 logi du tring cia mudi va 01 10i du
tring oc. Trong dé, thr trén du tring Aedes aegypti trong 24h va 48 h véi liéu luwong LCsova
LCoo tuong ug la 16,59 pg/mL, 20,18 pg/mL va 14.83 pg/mL,1 8.99 pg/mL.

T khoa: Boi loi ding,a-Pinene, f-Pinene, S-Caryophyllene, du tring mudi, 6c.
DOI: https://doi.org/10.70117/hdujs.2.2024.744

1. PAT VAN BE

Doi sdng kinh té cia nguoi dan tai viing mién ndi xung quanh cac khu bao ton thién
nhién dang gip nhiéu kho khan, Vi Véy ap luc sinh ké cia nguoi dan 1én cac Vuon Qudc
gia, cac Khu bao ton dang 1a mét van d& nan giai. Ho long nio da du’oc nghlen Cuu rat nhleu
dac blet la vé thanh phan hoé hoc cua tinh dau, 3 Jog gi . &
chu yéu 1a & céc chi: qué, mang tang, khao, su,
lién dan (Lindera)... loai Boi loi dang (Litsea
umbellata (Lour.) Merr) & Khu Bao ton thién
nhién Pu Luong Thanh Hoéa c6 ham lugng tinh
dau 1a twong ddi so véi trong luong tuoi va cd
nhiéu hoat tinh khang khuan. Vi vay viéc
nghién ctru sau hon vé loai nay dé khing dinh
gia tri sir dung va tiém nang phat trién NQUGN  Hinh 1. Béi 16 déing (Litsea umbellata
duoc ligu gop phan phat trién kinh t& xa hoi (Lour.) Merr) & Khu Bio tdn thién nhién
[1], [3], [4] 1a diéu can thiét. PU Ludng Thanh Héa
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2. THUC NGHIEM VA PHUCONG PHAP NGHIEN CUU

2.1 Thiét bi: Bo chung cat Clevenger nhe, hé thbng may phan tich GC-MS cua héng
Thermo Trace GC Ultra - ITQ900.

2.2. Hoa chat: Na;SO4 khan, dietyl erther.

2.3. Nguyén liéu: Boi loi ding (Litsea umbellata (Lour.) Merr) ¢ Khu Bao ton thién nhién
PU Lubng Thanh Hoa, Viét Nam thu héi vao thang 6 nam 2022. B phan dung: la va canh nho.

2.4. Phwong phap
2.4.1. Phuong phdp chung cat

Mau sau khi thu hai, dugc lya chon so bo, ria sach dé héo 4 gio, cat nho. Cho vao
binh cau cua hé thong chung cat Clevenger 200 g la Boi 10i déng cit nho voi 500ml nudc.
Chung cét trong 2,5 gio.

Han hop duoc gia nhiét bang bép dién, khi hdn hop séi hoi nudc tao thanh s& 16i
cudn tinh dau di 1én va vao hé thong ngung ty. Sau khi ngung tu thu duoc hdn hop nuéc va
tinh dau khong tan 1an vao nhau, trich ly tinh dau ra khoi hdn hop bang dietyl eter, lam
khan dung dich trich ly bang mudi Na2SO4 khan, thu duoc tinh diu thanh pham. Hiéu suit
tinh dau thu duoc 0,25 % so Véi trong luong tuoi. Tinh diu c6 mau vang nhat, mui thom
nhe. Ti trong 0,893 g/mL [2].

2.4.2. Phwong phdp xdc dinh thanh phan héa hoc

Thanh phan héa hoc cua tinh dau dugc xac dinh bang phwong phap sic ky khi ghép
khéi phd GC-MS (Gas Chromatography-Mass Spectrometry), duoc do tai Truong Pai hoc
Duy Tan Da Nang. Sir dung may GC/MS ctia hang Thermo Trace GC Ultra - ITQ900. Cot
sac ky TG-SQC véi chiéu dai 30 m, duong kinh trong (ID) = 0,25 mm, 16p phim méng
0,25um. Khi mang He.

Nhiét do buéng bom mau (Ki thuat chuong trinh nhiét d6-PTV) 250°C. Nhiét do
Detecto 260°C. Chuong trinh nhiét do budng diéu nhiét: 60°C (2min), ting 4°C/phut cho
dén 200°C, ding & nhiét do nay trong 5 phut, tang 10°C/phut cho dén 260°C, dimng & nhiét
d6 nay trong 10 phat [5].

2.4.3. Thir hogt tinh khang du tring mudi, éc

Hoat tinh khang au tring mudi, 6c dugc xac dinh biang phwong phap Reed-
Muench [9], [11].

Mugi va du tring éc: Mudi truong thanh Aedes aegypti, Aedes albopictus va Cules
quinquefasciatus duoc thu thap tai phuong Hoa Khanh Nam, quan Lién Chiéu, thanh phd Da
Néng (16°03'14,9"N, 108°09'31,2"E). Mudi truéng thanh dwoc duy tri trong 16ng con triing
(40 x 40 x 40 cm) va cho an 10% dung dich duong va dugc cho an mau trén chudt. Trang no
duoc gy ra véi nudc may. Au tring duoc nudi trong cac khay nhua (24 x 35 x 5 cm). Au
trung duoc cho an banh quy ché va bot men theo ty 1€ 3: 1. Tat ca céac giai doan dugc thuc
hién & 25°C + 2°C, d6 4m tuong ddi 65% - 75%, va mot chu ky tdi 12: 12 tai Trung tam Sinh
hoc Phan tir, Vién Nghién cau va Phét trién Cong nghé cao, Dai hoc Duy Tan. Hoat tinh diét
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au tring mudi, 6¢ cua tinh dau loai boi 161 ding (Litsea umbellata (Lour.) Merr) dugc danh
gi& theo giao thirc cia WHO (2005) véi nhimg thay doi nho. Déi vai khao nghiém, phan tinh
dau duoc hoa tan trong EtOH (dung dich géc 1%) dugc dat trong cde 200 mL va duogc thém
vao nuéc chira 20 4u trung (instar tha tw). Voi mdi thir nghiém, mot bo didu khién si dung
EtOH ciing dugc chay dé so sanh. Ty Ié tir vong duoc ghi nhan sau 24 gid va sau 48 gio phoi
nhidm trong khi khdng b6 sung dinh dudng. Cac thi nghiém dugc tién hanh 25°C + 2°C. Mi
thir nghiém duoc tién hanh véi bén 1an Iap lai véi ba ndng do (100, 50 va 25 pg/ml). Nong do
gay chét trung binh (LCso) duogc xac dinh bang phuong phap Reed-Muench].

3. KET QUA VA THAO LUAN
3.1. Két qua thanh phan hoa hoc cia tinh dau

Mau 14 loai Bai 1o dang (Litsea umbellata (Lour.) Merr) dwgc thu & Khu BTTN
Pu Lubng vao thang 6 nam 2022. Tiéu ban cua loai nay da duoc TS. Hoang Van Chinh
dinh danh va luu gitt mau tai khoa KHTN, Truong Pai hoc Hong Bic. Ham luong tinh
dau dat 0,25% trong lugng tuoi, tinh diu c6 mau vang nhat, nhe hon nuéc. Bang phuong
phap GC/MS di xac dinh dugc 48 hop chit chiém 92,8% tong khdi luong tinh dau. Thanh
phan chinh cua tinh dau 1a monoterpene hydrocarbone (46,9%) va sesquiterpene
hydrocarbone (37,7%). S-Pinene (18,8%), p-caryophyllene (16,2%), a-pinene (10,4%),
germacrene D (9,1%) va sabinene (5,1%) la cac hop cht chinh cua tinh dau.

Bang 1. Thanh phan hoa hec cia tinh dau 14 loai Boi loi ding
(Litsea umbellata (Lour.) Merr) ¢ Khu BTTN Pu Lubng, Thanh Hoéa

TT Hop chat RI Ty le %
a-Thujene 929 0,2
a-Pinene 938 10,4
Camphene 954 0,6
Sabinene 977 51
S-Pinene 983 18,8
Myrcene 990 1,3
a-Phellandrene 1009 0,3
o0-3-Carene 1015 0,1
0-Cymene 1028 0,5
Limonene 1033 3,3
SPhellandrene 1034 0,4
1,8-Cineole 1036 0,4
(2)-p-Ocimene 1037 3,3
(E)-#-Ocimene 1048 1,8
y-Terpinene 1062 0,2
Terpinolene 1093 0,2
Linalool 1102 0,6
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TT Hop chat RI Ty le %
Dehydro Sabina ketone 1124 0,4
Citronellal 1154 1,0
Terpinen-4-ol 1186 0,3
Citronellol 1229 0,4
Nerol 1245 0,2
Geranial 1273 0,2
o-Elemene 1346 0,3
a-Copaene 1387 1,4
S-Bourbonene 1401 0,2
cis--Elemene 1402 1,0
a-Gurjunene 1410 0,1
[-Caryophyllene 1420 16,2
y-Elemene 14.43 0,7
a-Humulene 1456 1,6
(2)-p-Farnesene 1458 0,2
9-epi-(E)-Caryophyllene 1470 0,2
v-Muurolene 1489 0,1
Germacrene D 1497 91
[-Selinene 1502 0,4
(E,E)-a-Farnesene 1510 0,9
Bicyclogermacrene 1512 3,1
y-Cadinene 1528 0,1
o-Cadinene 1534 0,7
(E)-Nerolidol 1568 1,6
Germacrene B 1575 1,4
Spatahulenol 1596 0,9
Caryophyllene oxide 1603 1,3
Alismol 1620 0,2
a-Cadinol 1672 0,1
Zerumbone 1756 0,5
Phytol 2123 0,4
Tong 92,8
Monoterpene hydrocarbons 46,9
Oxygenated monoterpenes 3,1
Sesquiterpene hydrocarbons 37,7
Oxygenated sesquiterpenes 4,7
Diterpenes 0,5
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3.2. Két qua vé hoat tinh sinh hoc

Hoat tinh khang mudi, 6c da duoc xac dinh dua trén danh gia hiéu qua diét au tring
mudi, ¢ trong 24 gio (24-h) va 48 gio (48-h) cua tinh dau boi loi dbi véi 3 loai mudi va 01
loai ¢: Aedes aegypti, Aedes albopictus, Culex quinquefasciatus va Indoplanorbis exustus ¢
ndng d6 12,5, 25, 50 va 100 pg/mL, véi sb lan thir 1a 1. Ti 1é chét ciing nhu ndng d6 gay chét
t6i thiéu dugc thé hién trong bang 2.

Bang 2. Hoat tinh di¢t 4u trang muédi, 6c cia tinh dau loi (Litsea umbellata (Lour.) Merr)
trong ho Long néo (Lauraceae) & Khu BTTN Pu Ludng, Thanh Hoa

Loai

LCso (ug/mL)

LCgo (ug/mL)

24 h

Aedes aegypti

Litsea umbellata (Lour.)
Merr

16.59 (15.30-18.45)

20.18 (18.20-23.75)

Aedes albopictus (3rd -4th
instar)

Litsea umbellata (Lour.)
Merr

14.19 (13.44-15.40)

18.47 (16.65-22.61)

Culex fuscocephala (3rd -4th
instar)

Litsea umbellata (Lour.)
Merr

7.66 (7.07-8.31)

12.72 (11.38-14.79)

Indoplanorbis exustus

Litsea umbellata (Lour.)
Merr

nd

nd

48 h

Aedes aegypti (3rd -4th instar)

Litsea umbellata (Lour.)
Merr

14.83 (13.96-16.26)

18.99 (17.09-23.09)

Aedes albopictus (3rd -4th instar)

Litsea umbellata (Lour.)
Merr

11.62 (10.48-12.39)

16.98 (15.52-19.40)

Culex fuscocephala (3rd -4th instar)

Litsea umbellata (Lour.)
Merr

5.22 (4.81-5.65)

8.64 (7.76-10.00)

Indoplanorbis exustus

Litsea umbellata (Lour.)
Merr

13.97 (10.85-16.57)

25.15 (19.64-40.61)
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3.3. Két qua vé thanh phan khéng bay hoi

5kg 14 cua loai loai Boi loi dang (Litsea umbellata (Lour.) Merr) duoc théai nhé phoi
& nhiét d6 phong sau d6 ngam chiét véi céac dung mdi chon loc rdi cat thu hdi dung méi thu
dugc cac cao twong ung la cao etylaxetat (15g), cao butanol (25g), cao hexan (189) va pha
nudc. Phan 1ap cac hop chét tir cao etylaxetate bang cac phuong phap sac ky va két tinh
phan doan thu duoc hai hop chat LH1 va LH2.

3.3.1. Hop chat LH1: La hop chat bot khong mau diém néng chay tir 171°C-173°C.
Trén phd tir ngoai UV cua hop chat LH1 dic trung cho loai hop chat aporphin. Trén phd
khéi luong ESI-MS (positive) cho pic ion m/z 340,3 [M+H]" tir d6 c6 thé dua ra cong thuc
phan tir twong tng CoH2:NO4. Trén phd cong huong tir *H-NMR thay xuat hién ba tin
hiéu proton thom & céc vi tri & 7,56 (1H,s, H-11), 6,95 (1H, s, H-8), 6,57 (1H, s, H-3), va
cac tin hiéu proton twong tng vai cac vi tri 6 6 6,10 (1H, d, J=1,5 Hz), 5,96 (1H, d, J=1,5
Hz, OCH0), 3,74 (3H, s, OCHj3), 3,78 (3H, s, OCH3), 3,12 (4H, m), 2,57 (3H, s, N-CH3).
Trén phd *C-NMR va phd DEPT cho thay tin hiéu 20 nguyén t6 cacbon bao gom 4 nhém
CHz, 4 nhém CH, 9 cacbon bac 4, 2 nhdm OCH3 va mot nhdm N- CHa.

Bing 3. S6 ligu Phd *)C-NMR cia hep chat LH1

L D6 dich chuyén hoa hoc (ppm)
Vi tri DEPT - —
Thuc nghiém ( DMSO-d6) Tai liéu [6]( DMSO-d6)

1 C 1412 141,6
1b C 126,4 126,4
la C 115,9 116,4
2 C 1473 146,4
3a C 126,7 126,4
3 CH 106,5 106,6
CH: 28,7 29,1
5 CH: 53,0 53,5
6a CH 62,0 62,3
7a C 128,5 128,1
CH: 33,4 34,2
8 CH 110,7 110,3
9 C 141,3 1417
10 C 148,3 1475
1la C 1227 123,3
11 CH 112,0 1111
-OCH:0- CH: 100,5 100,6
9-OCHs CHs 55,7 56,1
10-OCH3s CHs 55,4 55,8
N-CHs CHs 43,6 43,8
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Qua sy phan tich sb liéu va phdi hop véi cac phd UV, IR, MS, *H-NMR, **C-NMR
cling nhu so sanh véi tai liéu tham khao [6] cho phép két luan va khang dinh hop chat LH1
la 9,10-dimethoxy-1,2-methylenedioxyaporphine hay con goi la dicentrin. Hop chét nay
con duge tim thay trong cac cdy Duguetia sp thudc ho na (Annonaceae) & mot s6 nudc trén
thé gisi dic biét 1a ¢ Brazin hop chat nay con c6 hoat tinh sinh hoc chéng sy phét trién cua
khi u, chéng dong tu tiéu cau, va tbt cho tim mach [8];[13]

OCH,

(LH1) Dicentrine

3.3.2. Hop chdt LH2: Bé ngoai hop chit cho thidy LH2 Ia tinh thé hinh kim, c6 diém
nongd chay dao dong ¢ 271-272°C. Phé tir ngoai (UV) cua hop chit LH2 ciing xuét hién
c4c tin hiéu dic trung cua nhdém hop chat oxoaporphine.

Phé khdi lwong ESI (positive) ctia hop chat LH2 cho pic ion m/z 336 [M+H]" tuong
ung voi cong thure phan tir C19H13NOs.

Phd *H-NMR cho thay tin hiéu hai proton doublet ¢ & 7,78 ppm (J=5,5Hz) va & 8,77
(J=5,5Hz) dugc gan cho H-4 va H-5 cua vong B tuong tng. Ba tin hi¢u proton ¢ & 7,94
(1H, s), 6 8,04 (1H, s) va 6 7,40 (1H, s) dugc gan cho cac proton thom H-8 va H-11 trong
vong D va H-3 ¢ vong A. Ngoai ra, con c6 tin hi¢u 2 nhom methoxy & & 3,95 ppm (3H, s)
va & 3,94 (3H, s), mot nhém OCH20 & 6,42 (2H Trén phd *C-NMR va phdé DEPT cho
thdy xuat hién cta 19 nguyén tir cacbon bao gdm 2 cacbon metyl, 1 cacbon methylen, 5
cacbon metin, 10 cacbon bac 4 va 1 cacbon cacbonyl., ).

Bang 4. S6 liéu phd *C- NMR ciia hgp chat LH2

. D6 dich chuyén hoa hoc (ppm)
Vi tri DEPT _ —
Thyc nghiém ( DMSO-d6) Tai liéu [12]( DMSO-d6)

1 C 151,1 151,7
la C 106,2 107,5
1b C 121,7 122,2
C 147,0 147,6
CH 102,5 102,5
3a C 134,8 136,2
4 CH 1251 124,3
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5 CH 143,8 1429

6a C 1443 143,7

7 C 179,4 180,4

7a C 123,6 125,0
CH 109,1 109,1

9 C 149,1 1494

10 C 153,6 154,1

11 CH 109,0 108,8
1lla C 126,9 127,7
-OCH20- CH: 102,6 102,7
9-OCH3 CHa3 55,4 55,6
10-OCHs CHa3 55,5 55,7

Qua phan tich cac s6 liéu cua phé UV, IR, MS, *H-, 3 C-NMR va so sanh voi tai liéu
[8], [12] cho két luan chat LH2 1a dicentrinon va hop chét nay dwoc thong bao 1a c¢6 hoat
tinh sinh hoc trc ché men topoisomerase I, tim mach [8]. Hop chit ndy ciing dugc tim thiy
trong cdy Ocotea macropoda va Lindera oldhamii, chi Guatteria va Glaucium (Lauraceae,
Annonaceae, Papaveraceae).

OCH;
(LH2) Dicentrinon

4. KET LUAN VA BE XUAT

Nghién ctru thanh phan hoa hoc, hoat tinh sinh hoc cta loai Boi 161 dang (Litsea
umbellata (Lour.) Merr) & Khu Bao ton thién nhién Pii Luong Thanh Hoa chung t6i da thu
duge mot s6 két qua sau:

Ham lugng tinh dau dat 0,25% so Vi trong lugng twoi, c6 mau vang nhat mui thom
va nhe hon nuéc.

Pi xac dinh dugc 48 hop chat chiém 92,8% tong khéi luong tinh dau, voi thanh
phan héa hoc chinh l1a monoterpene hydrocarbone (46,9%) va sesquiterpene hydrocarbone
(37,7%). p-Pinene (18,8%), S-caryophyllene (16,2%), a-pinene (10,4%), germacrene D
(9,1%) va sabinene (5,1%) la cac hop chit chinh cua tinh dau.
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Két qua thtr vi sinh vat kiém dinh véi mau tinh dau boi 101 ding cho thiy c6 kha

ning khang lai 3 loai au trung caa mudi va 01 loai au tring dc. Trong do6, thir trén du
trung Aedes aegypti trong 24h va 48 h vai liéu lugng LCso va LCoo twong g 1a 16,59
ug/mL, 20,18 pg/mL va 14.83 pg/mL,18.99 ug/mL. Ham lwong cua cac sesquiterpene
hydrocarbons véi f-caryophyllene, germacrene D, bicyclogermacrene. Trong do, f-
caryophyllene va germacrene D da dugc cac cong trinh khac chiung minh la c6 kha nang
khang Ae. aegypti.

Da phan 1ap va két hop cac phuong phap phé : (EI-MS), *H-NMR, *C-NMR va

DEPT xac dinh cau tric 2 hop chat tach dugc la Dicentrine va Dicentrinon.

[1]
[2]
[3]
[4]
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[6]
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CHEMICAL COMPOSITION, ANTIMICROBIAL AND
ANTIOXIDANT ACTIVITITES OF ESSENTIAL OIL FROM
(LITSEA UMBELLATA (LOUR.) MERR) COLLECTED
IN THANH HOA PROVINCE

Ngo Xuan Luong, Nguyen Huy Hung, Hoang Thi Hieu
ABSTRACT

The leaves of (Litsea umbellata (Lour.) Merr..) were collected in Thanh Hoa
province. Chemical composition of ((Litsea umbellata (Lour.) Merr.) essential oil has been
examined by GC-MS. The identified components constitute 0.5%-0.6%. There are 48
compounds and the main compounds are estragole (92.8%), monoterpene hydrocarbons
(46.9%) va sesquiterpene hydrocarbons (37.7%). S-Pinene (18.8%), f-caryophyllene
(16.2%), a-pinene (10,4%), germacrene D (9.1%) va sabinene (5.1%). The results showed
that the essential oil had strong antibacterial activity of 89.20%. Test results of
microbiological testing of Litsea bitter essential oil samples showed the ability to resist 3
types of mosquito larvae and 01 snail larva. In particular, with tested Aedes aegypti
concentration in 24h and 48h with LCso and LCqo, the corresponding mass was 16.59
pg/mL, 20.18 pg/mL and 14.83 pg/mL,1 8.99 ug/ mL

Keywords: Litsea umbellata (Lour.) Merr,a-Pinene,-Pinene, S Caryophyllene,
mosquito larvae, snails.
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