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Tém tat .

Conamomum vietnamense, mot loai méi thudc ho Gimg, duoc phat hién tai Ldm Dong, Viét Nam vao ndm 2022. Nghién
clru ndy mo ta thanh phan hoa hoc va hoat tinh khang vi sinh vét cua tinh dau chiét xuat tir than gia cua loai C. vietnamense.
Tinh dau thu duoc bang phuorng phép cat kéo hoi nudc va phan tich bang séc ky khi - khdi phd (GC/MS). Két qua phén tich
cho thiy nhém chét chu yéu trong tinh diu 12 monoterpen hydrocarbon (59,55%) véi a-limonen (32,73%) va 1,8-cineol
(12,71%) 1a hai hop chit chinh. Trong thir nghiém in vitro, tinh du than gia thé hién hoat tinh khéng vi sinh vat theo thit tw
hiéu qué e ché nhu sau: E. faecalis = C. albicans (MIC = 32 ng/mL) > B. cereus = S. enterica (MIC = 64 pg/mL) > S.
aureus = P. aeruginosa (MIC = 128 pg/mL) > E. coli (MIC = 256 pg/mL). Nghién ctru mo6 phong tuong tac phan tir giita cac
thanh phan chinh cta tinh dau va protein muc tiéu lién quan dén hoat dong chinh cta E. faecalis, S. aureus, B. cereus, E. coli
va C. albicans cling da dugc tién hanh. Két qua cho thay 1,8-cineol va a-pinen c6 ai lyc lién két manh v6i E. coli, trong khi
(6E)-nerolidol c¢ tuong tac voi protein 1IYL cao hon doi v6i C. albicans. Bén canh do, a-limonen va a-phellandren cho thay
kha nédng lién két manh doi vé6i ca C. albicans va E. coli. Day la 1an dau tién thanh phan hoa hoc va hoat tinh khang vi sinh
vat cta tinh dau than gia C. vietnamense dugc bao céo.

Twr khéa: Conamomum vietnamense, Tinh dau, Khang vi sinh vat, Docking.

Summary
Chemical Composition and Antimicrobial Activity of the Essential Oil from the pseudo-stems
of Conamomum vietnamense

Conamomum vietnamense, a newly identified species of the Zingiberaceae family, was discovered in Lam Dong,
Vietnam, in 2022. This study examined the chemical composition and antimicrobial activity of the essential oil extracted
from its pseudo-stems. The essential oil was obtained via hydrodistillation and analyzed using gas chromatography-mass
spectrometry (GC/MS). Monoterpene hydrocarbons (59.55%) were identified as the predominant class of compounds in this
essential oil, with a-limonene (32.73%) and 1,8-cineole (12.71%) as two main components. Additionally, the essential oil
demonstrated antimicrobial activity, with inhibitory efficacy as follows: E. faecalis = C. albicans (MIC = 32 pg/mL) > B.
cereus = S. enterica (MIC = 64 pg/mL) > S. aureus = P. aeruginosa (MIC = 128 pg/mL) > E. coli (MIC = 256 pg/mL). A
molecular docking study was conducted to investigate ligand-protein interactions involving the major constituents of the
essential oil and key proteins from E. faecalis, S. aureus, B. cereus, E. coli, and C. albicans. The present study revealed that
1,8-cineole and a-pinene exhibited strong binding affinities to E. coli, whereas (6E)-nerolidol demonstrated a higher
interaction with the 1IYL protein against C. albicans. Furthermore, a-limonene and a-phellandrene exhibited notable
antimicrobial activities against both C. albicans and E. coli. This is the first report on the chemical composition of C.
vietnamense pseudo-stem essential oil and its antimicrobial activity.

Keywords: Conamomum vietnamense, Essential oil, Antimicrobial activity, Docking.

1. it van dé

Conamomum RidL. la mot chi nho thudc ho
Gung (nglberaceae) lan dau tién duoc Rldley
H. N. bao cdo vao nam 1899. Chi nay duoc

Holttum R. E. (1950) xép vao chi Amomum Roxb.

Noi cach khac, Conamomum dugc coi la tu dong
nghia ctua chi Amomum. Tuy nhién, dua trén sy
két hop gilta bang chirmg phan to (arITS va
matK) va bang chirng hinh thai, nha thuc vat hoc
Boer H. D. da dé xuat Conamomum 1a mot chi
riéng bict. Hién nay, trén the gidi co 12 loai
Conamomum duge cong nhan, phan bo chu yeu
tai cac khu rung thuorng xanh & vung dat thap va
ring nui thudc cac nudc Pong Nam A nhu Viét

Nam, Campuchia, Thai Lan, Malaysia, Singapore,

Sumatra va Borneo [1]. C. odorum, C. rubidum

va C. vietnamense - 1a loai dac hiru cua Viét Nam,

trong khi C. spiceum va C. flavidulum déu la loai
déc hitu cua Malaysia [1]. Viéc tmg dung cac loai
thugc chi Conamomum trong y hoc cd truyén

hién van chua dugc ghi nhan, va cac nghién ctru
ve thanh phan hoa hoc va tac dung sinh hoc cia
chi nay cling con han ché. Didu nay cé the Xudt
phat tir tinh méi la cua chi, moéi truong song han
ché va su khan hiém cpa cac loai Conamomum.
Tuy vay, da c6 mot so loai Conamomum dugc
nghién ctru sang loc thanh phan héa hoc (chu yéu
cua tinh dau) va danh gia vé tac dung dugc ly.
Trong do, C. rubidum dugc nghién ctru chi tiét
nhat [1]. Mot s6 nghién ctru cho thay tac dung
chong viém, khang khuan, khang nam, chong au
trung va gy doc té bao cia tinh dau, cao chiét va
cac hop chat tinh khiét phan lap tir cac loai
Conamomum [1].

C. vietnamense N.S.Ly & T.S. Hoang 1a mdt
loai méi, da duge mo ta & Tay Nguyén, Viét Nam
nam 2022 [2]. Mot sO nghién ctru cho thay,
limonen, eucalyptol [3] va 1,8-cineol 14] la thanh
phin chinh trong tinh diu than 1& va la C
viethamense. Ngoai ra, tinh diu ciia cic bd phan
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nay ciing thé hién hoat tinh khang vi sinh vat
manh [3],[4]. Trong nghlen ctru nay, ching toi
bao c4o thanh phan hoa hoc cia tinh dau than g1a
C. vietnamense va hoat tinh khang vi sinh vat cua
no. DPong thoi, nghien ctru tuong tac phan tir gitra
cac phoi tir va protein, tdp trung vao nhu’ng thanh
phéan chinh ciia tinh dau nham vao mot so proteln
muc tiéu lién quan dén hoat dong chinh ctia mot
) chung vi sinh vat cling du’oc bao céo.

2. Poi twgng va phuong phap nghién ciru

2.1. Nguyén li¢u

Than gid tuoi cua loai Conamomum
vietnamense dugc thu hai tai xa Loc Bac, huyén
Bao Léam, tinh Lam Bong Viét Nam
(11°47'31.9"N, 107°35'47.2"E) vao thang 9 ndm
2022. Mau du’orc dinh danh_béi ThS. Nguyén
Danh Duc va PGS.TS. Nguyén Hoang Tuan dya
trén ban mo ta ban dau [2]. Tiéu ban (HCO15) da
dugc luu gitt tai Vién Phat trién Ung dung,
Truong Dai hoc Thu Dau Mét.

2.2. Héq chdt, dung moi

Nudc cat, n-hexan, dicloromethan (DCM) va
Na,SO4 (Merck, buc), ddy dong dang n-alkan (C;
- C30, Merck).

2.3. Thiét bi, dung cu

Dung cu cit tinh dau so dung bo cat
Clevenger voi nhanh chung cat tinh diu 10 mL
c6 chia vach dén 0,1 mL. H¢ thong sac ky khi
khdi phd duoc thuc hién trén may GC (7890B
GC) ket hop véi detector khéi pho (HP 5977B
MSD). Cét GC duogc st dung 1a HP-5MS UI (30
m x 0,25 mm id x do day mang 0,25 pm, Agilent
Technologies, Santa Clara, California, My).

2.4. Phuong phap nghién ciru

2.4.1. Chiét xuat tinh dau

Tinh dau than gia cua C. vietnamense dugc
chiét xuat bang phuong phap cat kéo hoi nudc
theo hudng dan tai Phu luc 12,7 ciia Dugc dién
Viét Nam V [5]. Quy trinh tién hanh nhu sau;
Duoc liéu tuoi sau khi thu hai dugc rira sach, dé
rdo nudc sau d6 thai nho. Can 300 g duoc liéu roi
cho vao binh cau, thém nudc vao b1nh Vol ty 1€
duoc liéu/nude 1a 1:7 g/mL, sau do tién hanh cét
cho dén khi lugng tinh diu khong tang thém
(khoang 3 gid). Tinh dau duoc lam khan béng
Na>SOs va bdo quan ¢ 4°C dé phan tich. Thi
nghiém duoc lap lai 3 lan.

24.2. Phén tich GC/MS va xéc dinh cac thanh
phéan hoa hoc

Tinh dau than gid cua C. vietnamense dugc
phan tich bang hé thong GC/MS, sir dung khi
mang helium (He) Vi toc do dong i ,0 mL/phut va
thé tich tiém mau 1,0 pL & ty 1€ chla dong 50:1.
Tinh diu duoc pha loang voi DCM theo ty 1€
1/100 (v/v). Nhiét do 6 ong tiém va MS Quad duoc
thiét lap 6‘300°C va 150°C, trong khi nhiét do
duodng truyen va nguon MS lan luot duoc thiét 1ap
¢.300°C va 230°C. Chuong trinh nhiét do 1o bat
dau ¢ 60°C (giir trong 1 phit), sau do6 ting dén

240°C véi toc do 4°C/phut va gilt trong 4 phut.
Phan tich ion héa sir dung ning lugng 70 eV (EI)
voi dai khéi lugng quét tir 50 dén 550 m/z va tdc
do quét 2,0 lan/giay. Viéc xac dinh cac hop chit
trong t1nh dau dura trén so sanh chi s6 luu gitr (RI)
va phd khéi cua ching véi dir liéu trong co SO
NIST17 va tai liéu Adams. Ham lugng twong doi
cua cac thanh phan dugc tinh todn dua trén dién
tich pic trén siac ky d6 GC/MS nhu dugc md ta
trong cac tai liéu trudc day [6],[7].

2.4.3. Banh gia hoat tinh khang vi sinh vat

Thir nghiém sang loc kha nang khang vi sinh vat
cta tinh dau than gia dugc thyc hién theo phuong
phap Hadacek va Greger [8] nhu da mo6 ta trude day
[7]. Cac ching vi khuan va nam, bao gom
Escherichia coli ATCC 25922, Pseudomonas
aeruginosa ATCC 27853, Salmonella enterica
ATCC 13076, Enterococcus faecalis ATCC 299212,
Staphylococcus aureus ATCC 25923, Bacillus
cereus ATCC 14579 va Candida albzcans ATCC
10231, dugc cung cap boi Vién Kiém nghiém an
toan vé sinh thyc phdm Quoc gia. Ddi chimg duong
streptomycm str dung cho vi khuén va cycloheximid
cho nam. Mdi thi nghiém duoc Iip lai 3 1an.

2.4.4. Phuong phap docklng phan tr

Mo phong docklng phan tir da duoc tién hanh
theo cong trinh cong bd clia nhom tac gia Tran
Trung Hiéu va cs. [7]. Cac cdu tric protein ciia C.
albicans N-myristoyltransferase, E. coli enoyl
reductase-nad+triclosan, E. faecalis carbamat
kinase, S. aureus TyrRS, va B. cereus PatB1 dugc
tdi vé tr ngan hang dir liu protein RCSB
(https://www.rcsb.org/) v6i PDB ID lan lugt ]a
IIYL, 1C14, 2WES, 1J1J va S5V8E. Sau do, cac cau
tric protein nay duorc chuin bi bang cach loai bo
cac phoi tir dong két tinh, b6 sung cac nguyén tir
hydrogen bi thi€u, tinh toan dién tich Kollman va
chuyen dlnh dang cla nd sang dinh dang PDBQT
st dung phan mém AutoDockTools phlen ban 1.5.6
(CCSB,, Scripps Research). Cac cau tric cua cac
hop chat chinh trong tinh dau than gia loai C.
vietnamense dugc v€ trong phan mém Marvin
Sketch ~ (ChemAxon,  Budapest, = Hungary,
www.chemaxon.com) va tiép d6 dugc to1 uu cau
tric ba chi€u thong qua truong luc MMFF94s sir
dung chuong trinh Avogadro [9]. Cac thong so toa
d(f) hop cho vung khao sat cuia cac protein nghién
cuu duge thiét 1dp sao cho bao phu toan bo vi tri
hoat dong vai kich thude hop duoc thiét lap la
22x22x22 va tam hop duoc dat theo tim cua ph01
tir dong két tinh twong ng cua chung. Cac tham s0
khac dugc thiét 1ap mic dinh, chi riéng tham s6
“exhaustiveness” duoc gan a 400 cho chwong trinh
AutoDock Vina phién ban 1.2.3 (Center for
Computational Structural Biology (CCSB), Scripps
Research, http://vina.scripps.edu/) [10]. Céac thong
s0 nay da dugc xac nhan c6 do tin cdy cao thong
qua danh gia re-docking nhu dugc bao céo trong tai
liéu nghién ctru trudce day [7]. Cac két qua dock tot
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nhat cia mdi hop chat nghién ciru duoc chon va Tinh dau tir than gia loai c6 mau vang nhat va
phén tich twong tac gitta protein va phoi tir sir dung  nhe hon nudc. Ham luong tinh dau 0,24% (W/W)

phan mém Discovery Studio Visualizer.

3. Két qua va ban luin
3.1. Thanh phan héa hoc ciia tinh déu

tinh theo khdi lugng twoi. Thanh han tinh dau
dugc phan tich bang GC/MS. Két qua dugc trinh
bay & Bang 1.

Bang 1. Thanh phin hoa hoc cta tinh dau thén gia loai C. vietnamense

STT : Hop chat RT RI” RI® CTPT Phan tram (%)
1 a-Pinen 5,553 940 937 C10H16 5,55
2 Camphen 5,914 955 952 CioHys 1,06
3 [-Pinen 6,612 981 979 CoHy¢ 3,05
4 [-Myrcen 6,938 993 991 CioHys 2,26
5 a-Phellandren 7,333 1007 1005 CoHy6 6,20
6 3-Caren 7,504 1014 1011 CioHjs 0,37
7 a-Terpinen 7,682 1020 1017 CoHy6 2,55
8 p-Cymen 7,911 1029 1025 CioHyg 1,29
9 a-Limonen 8,054 1034 1030 CoHyg 32,73
10 1,8-Cineol (Eucalyptol) 8,122 1037 1032 C,yH;30 12,71
11 P-(Z)-Ocimen 8,271 1042 1038 CioHy¢ 0,16
12 S-(E)-Ocimen 8,586 1052 1049 CioHys 2,09
13 y-Terpinen 8,924 1063 1060 CioHy¢ 1,10
14 Terpinolen 9,845 1091 1088 CioHys 1,14
15 2-Nonanon 9,936 1094 1092 CoH 5O 0,10
16 p-Linalool 10,182 1100 1099 CoH;50 0,47
17 exo-Fenchol 10,640 1116 1113 CoH;30 0,20
18 endo-Borneol 12,345 1170 1167 CoH 30 0,42
19 Terpinen-4-ol 12,729 1181 1177 CioH ;50 0,14

20 a-Terpineol 13,158 1193 1189 CoH 30 0,58
21 Bornyl acetat 16,316 1289 1285 C,H,00, 0,25
22 Dihydroedulan 16,408 1291 1293 C3H,,0 0,08
23 2-Undecanon 16,545 1295 1294 CH»,O 0,25
24 a-Copaen 19,229 1380 1376 CsHyy 0,84
25 Methyl cinnamat 19,418 1385 1380 CoH 00> 0,07
26 p-Caryophyllen 20,608 1423 1419 CsHyy 2,83
27 Humulen 21,661 1458 1454 CsHoy 0,38
28 Alloaromadendren 21,878 1465 1461 CsHyy 0,13
29 y-Muurolen 22,353 1480 1477 CsHyy 0,37
30 Aristolochen 22,599 1488 1487 CsHyy 0,80
31 Viridifloren 22,902 1497 1493 CysHyy 0,72
32 Epizonaren 23,028 1501 1499 CysHyy 0,69
33 [-Bisabolen 23,292 1511 1509 CsHyy 0,40
34 y-Cadinen 23,486 1518 1513 CsHoy 0,61
35 0-Cadinen 23,755 1527 1524 CsHyy 1,31
36 Cubenen 24,018 1537 1532 CsHoy 0,88
37 a-Calacoren 24,322 1547 1542 CsHyy 0,10
38 (6E)-Nerolidol 24,917 1567 1564 C,sH,O 5,96
39 Palustrol 25,071 1572 1567 CsH,0 0,08
40 Caryophyllenyl alcohol 25,128 1574 1570 CsH,O 0,11
41 Caryophyllen oxid 25,523 1587 1581 C,sHy,O 0,54
42 a-Guaiol 25,929 1601 1596 CsH,0 0,06
43 Epicubenol 26,793 1633 1627 CsH,O 0,61
44 v-Eudesmol 26,879 1636 1631 CsH,0 0,64
45 a-epi-Cadinol 27,183 1647 1640 CsH,O 1,03
46 0-Cadinol 27,286 1651 1645 CsH,0 0,43
47 [-Eudesmol 27,406 1655 1649 CsH,O 0,68
48 o-Eudesmol 27,492 1658 1653 CsH,O 1,42
49 Intermedeol 27,640 1663 1667 Cy5sHyO 0,13
Monoterpen hydrocarbon (1-9, 11-14) 59,55
Monoterpen chtra oxy (10, 16-21) 14,77
Sesquiterpen hydrocarbon (24, 26-37) 10,06
Sesquiterpen chira oxy (38-49) 11,69
Céc hop chat khac (15, 22, 23, 25) 0,50
Tong 96,57

Chil thich: RT: Thoi gian lieu (phit); RI*: Chi s6 heu giit thue nghiém; RI°: Chi 55 luu giir theo tai liéu tham khao (ngan
hang dit liéu NIST17 va sach Adams) [11]; CTPT: Cong thirc phdn tut; cac thanh phan chinh dwoc in dam.
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Hinh 1. Sic ky d GC cua tinh du than gia cia loai
C. vietnamense

Tinh dau than gia c6 49 thanh phan, chiém
96,57% ham lugng tinh dau, trong do,
monoterpen hydrocarbon chiém 59,55% trong
tong so cac hgp chat xac dinh dugc sau d6 den
monoterpen chira oxy (14, 77%), sesquiterpen
chira oxy (11 69%) sesquiterpen hydrocarbon
(10,06%) va mdt so hop chat khac (0,50%). Cac
thanh phan chinh bao gdm a-limonen (32,73%),

1,8-cineol  (12,71%), a-phellandren (6,20%),
(6& nerolidol (5, 96%) va oc—plnen (5,55%).

Tinh dau than ré va 14 cta loai C. viethamense
ciing da dugc nghién ctru [3],[4]. Ham luong tinh
dau thu dugc tir than r& va 14 1an luot 14 0,37% va
0,43%, cao hon so v6i than gia. Trong tinh dau,
cO su hién dién cta 52 cau tir ¢ than ré va 28 cau
tur ¢ 1a. Thanh phan cua céc tinh dau nay cling c6
sy tuong dong voi tinh dau than gia, déu chura
ham lugng cao limonen (18,74 va 26,20%) va
1,8-cineol (40,47 va 49,49%). Tuy nhién, cac hop
chat chinh trong tinh dau than gid nhu a-
phellandren va (6E)-nerolidol chlem ham luong
cao hon so véi trong tinh dau than ré va la. Ngoal
ra, cac hgp chat nhu viridifloren, d-cadinen va
caryophyllen oxid chi c6 trong tinh dau thin gia,
hay camphor, camphen hydrat, fenchyl acetat,
cadina-1(6),4-dien, (-)-globulol chi c6 trong tinh
dau than ré va cadina-1(10),4-dien c6 trong ca
tinh dau than re va la. .

3.2. Hoat tinh khang vi sinh vat cia tinh dqu

Hoat tinh khang vi sinh vt cua tinh dau chiét tr
than gia C. vietnamense dugc danh gia thong qua
cac gia tri MIC va dugc trinh bay trong Bang 2.

Bang 2. Hoat tinh khang vi sinh vat ctia tinh dau than gia loai C. vietnamense

- A MIC (pg/mL)
Visinh vat Tinh dau than gia Streptomycin Cycloheximid
E. faecalis ATCC 299212 32 256 -
S. aureus ATCC 25923 128 256 -
B. cereus ATCC 14579 64 128 -
E. coli ATCC 25922 256 32 -
P. aeruginosa ATCC 27853 128 256 -
S. enterica ATCC 13076 64 128 -
C. albicans ATCC 10231 32 - 32

Chil thich: MIC = Néng dé trc ché téi thiéu; n = 3; () khong thir nghiém.

Két qua cho thdy tinh d?;u than gia C.
vietnamense c6 tac dung tc ché dang ke tat ca
cac chung vi sinh vat dugc thir nghiém véi MIC
dao dong tur 32 dén 256 ug/mL Cu the, tinh dau
cho thay hiéu qua trc ché manh nhét déi véi E.
faecalis va C. albicans (MIC = 32 pg/mL), tiép
theo 1a B. cereus va S. enterica (MIC = 64
ug/mL). Cac ching S. aureus, P. aeruginosa
(MIC = 128 ng/mL) va E. coli it nhay cdm hon
MIC 256 pg/mL). Doi chimg duong
streptomycin va cycloheximid c6 MIC tu 32 dén
256 pg/mL.

Céc nghién ctru trude day chi ra rang tinh dau
co nhleu tdc dung sinh hoc nhu khang khuan
khang nam, khang ung thur, chong viém, chéng
oxy hoa,... Vi vay, nhiéu loai thyc vat chira tinh
dau da duorc ghi nhan la ngudn tiém nang cho
viéc phat trién cac tac nhan khang vi sinh vat méi
[12]. Tinh dau tr 14 va than ré cia C
vietnamense, trong d6 1,8-cineol va limonen la
cac hop chat chiém wu the, da thé hién hoat tinh
khang khuan manh voi S. aureus va B. subtilis

(MIC = 25 pg/mL). Ngoai ra, tinh dau nay ciing
hiéu qua doi véi cac vi sinh vat khac nhu E.
faecalis, B. cereus, E. coli, P. aeruginosa, S.
enterica va C. albicans, v61 MIC dao dong tir 32
dén 128 pg/mL [1].

Trong nghién ctru nay, cac thanh phan chinh
cta tinh dau tu than gia C. vietnamense bao gom
o-limonen (32,73%), 1,8-cineol (12,71%), a-
phellandren (6,20%), (6F)-nerolidol (5,96%) va
a-pinen (5,55%). Nghién ctru cho thay, limonen
da dugc chirng minh c6 hoat tinh rc ché dang ké
doi vai vi khuan Gram dm va Gram duong cling
nhu mét so loai nam nhu 4. niger, P. aeruginosa,
S. aureus va E. coli [13],[14]. Ngoai ra, 1,8-
cineol hay con goi la eucalyptol, ciing cho thay
kha nang khéng khuén manh tr‘én ca vi khuan
Gram duong va Gram am, bao gom ca cac chung
khang khang sinh [15]. Eucalyptol con co tac
dung khang khuan hiép dong khi két horp voi
khang sinh. Bén canh do6, cac nghién ciru trudc
day da chi ra rang a-pinen c6 hi¢u qua chong lai
nhi€u loai vi khuan (nhu P. putida, S. epidermidis,
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S. aureus, E. coli, v.v.) va nam (C. albicans) [16].

Tuy nhién, tinh diu 1a mot hdn hop phuc tap, vi
vay hoat dong khang vi smh vit clia né co thé
lién quan dén tung hop chat riéng 1é hodc tac
dung hiép dong gitra cac thanh phan chinh va phu
trong tinh dau.

3.3. Két qua di lec lién két va phan tich
twong tdc protein va phoi tr tir mé phong
docking phan tir

Dua trén két qua hoat tinh in vitro khang vi
sinh vat t6t cua tinh dau than gia loai C.
vietnamense, mo phong docking phan th tlep tuc
duoc thuc hién voi muc tiéu danh gia tiém ning
trc ché va cac tyong tac gifta cac protem nghién
ctru lién quan dén co ché khang khuan va khang
nam voi cac thanh phan chinh trong tinh dau. Cac
dich protein dugc chon nhu C. albicans N-
myristoyltransferase (PDB ID 1IYL), E. coli
enoyl reductase-NAD+-triclosan (PDB ID 1C14),
E. faecalis carbamat kinase (PDB ID 2WE5S), S

aureus TyrRS (PDB ID 1J1J) va B. cereus PatB1
(PDB ID 5V8E) cho docking phan tir dya trén
tam quan trong sinh hoc va tiém nang tng dung
trong phat trién thuoc [17],[18],[19],[20]. Day
déu la nhitng protein thiét yéu cho su song con va
kha nang gay bénh cia cac vi sinh vat nay, dong
thoi c6 su khac biét dang ké so voi protein tuong
dong ¢ nguoi, gitp tang tinh chon loc va gidm
nguy co tac dung phu [17]. Vi, du, N-
myristoyltransferase 1& enzym can thi¢t cho su
sinh truong cua C. albicans, trong khi TyrRS
tham gia vao tong hop tRNA & S. aureus, dac
biét quan trong vdi cac chung khang khang sinh
[17]. Do d6 cac dich nay dugc st dung cho
nghién ctru mo6 phong docking hién tai. Cac hop
chat nay gﬁrn a-pinen, a-phellandren, a-limonen,
1,8-cineol va (6E)—nerohdol duogc tién hanh gan
két vao vi tri hoat dong cta cac protein 11YL,
1C14, 2WES, 1J1J va 5V8E. Cac két qua mo
phéng thu du’qc duoc trinh bay trong Bang 3.

Bang 3. Ai lyc lién két cta cac thanh phén chinh v&i cac protein C. albicans N-myristoyltransferase (PDB ID 1IYL),
E. coli enoyl reductase-nad-+-triclosan (PDB ID 1C14), E. faecalis carbamat kinase (PDB ID 2WEYS), S. aureus TyrRS (PDB
ID 1J1J) va B. cereus PatB1 (PDB ID 5V8E)

STT Tén chit Thy hé  Allwglien - Lien ket Acid amin
: et twong tac
1YL -5,570 " ‘m-alkyl Phe339, Phe240, His227, Phell5
T -sigma Tyrl46
1C14 -6,392 alkyl, m-alkyl ﬁ;lzi 19%9,1\?12121 0967, Illezz(g)O, Phe203, Pro191,
1 1,8-Cineol e122, Met206, Tle
’ 2WE5 -4,372 " Alkyl Val206, Lys209
) Hydrogen Asp40
i 4,865 alkyl, m-alkyl His50, Ala39
5VS8E -4,347 " alkyl Val206, Lys209
B Hydrogen His227
YL 6,392 Syl mealkyl Ty 08, Teudod, Y54, Teudis
B Hydrogen Lys163
1C14 3,996 alkyl, m-alkyl 11e200, Alal97, Tyr156, Tle20, Tle192
2 (6E)-Nerolidol YWES5 6.051 Hydrogen Asp208, Lys209
’ alkyl, m-alkyl Val206, Val53, Tle130, Leu75
) Hydrogen Asp40
11 6,180 alkyl, m-alkyl Pro53, His50, Phe54
5V8E -6,255 m-alkyl His201, Phe338, His202
) T -sigma Tyr225
YL 4,372 alkyl, m-alkyl Tyr354, His227, Val449, Leud 15, Leu394
T -sigma Tyrl46
. 1C14 -4,612 Alal89, 1le20, Phe203, Met206, Pro191,
3 a-Limonen alkyl, w-alkyl 116200, Leu144
2WE5 -5, 118 " alkyl, m-alkyl Val231, Tyr238, Met268
1J1J -5.414 " alkyl Leu70, Cys37
5VS8E -4,448 " m-alkyl His202, Phe338, His201
1YL -4.865  ialkyl, m-alkyl Tyr225, Leu394, Tyr354, Val449, Tyr335
1C14 5,665 Tosigma Tyrld6
4 o-Phellandren ’ alkyl, m-alkyl 11e20, Phe203, Met206, Prol191, 11e200, Leul44
2WE5 -5,706  alkyl, m-alkyl Ala264, Tyr238, Met268, Val234
1J1J -5,612  alkyl 11200, Cys37, Leu70
5VS8E -4,503 " ‘m-alkyl Phe338, His202, His201
1YL -4,347 " m-alkyl Tyr225, Phe339, His2277, Phe240, Phell5
T -sigma Tyrl46
1C14 -4,226 Met206, 11e192, Tle20, Ala197, Phe203,
5 a-Pinen allyl, malkyl — pro191, 116200
2WE5 -4,030 alkyl Lys209
1J1J -4,151 " “alkyl, m-alkyl His50, Pro53
5VS8E -3,891 alkyl, m-alkyl Met391, His201, His202, Phe338
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Tt bang nay, cac ai luc lién két cua cac thanh
phin chinh cho thiy gia tri nam trong pham vi tur
-5.57 dén -7.178 kcal/mol do1 voi protein 1YL, -
5.996 dén -6.393 kcal/mol d6i voi protein 1C14 -
4.372 den -5.414 kcal/mol d01 vo1 protein 2WES,
-4.503 dén -4.865 kcal/mol d6i voi protein 1J1J, -
4.03 dén -4.347 kcal/mol dbi véi proteln 5VEE.
Hop chat (6E)-nerolidol the hién ai luc lién Kkét
t6t nhat so voi cac hop chat khac khi gan vao vi
tri hoat dong cua protein C. albicans N-
myristoyltransferase (PDB ID 1IYL). Mat khac,
1,8-cineol thé hién tiém nang e ché hiéu qua
nhat doi véi cac protein enoyl ACP reductase (.
coli), carbamat kinase (E. faecalis) va PatB1 (B.
cereus). Cudi cung, a-limonen va a-phellandren
lan lugt co ai lyc lién két manh véi cac protein
TyrRS (S. aureus) va carbamat kinase (F.
faecalis). Hon nita, cac tuong tac gifta cac protein
va hop chat duoc chon da duoc trinh bay trong
Béang 3. Két qua cho thay cac phoi tir hinh thanh
mot sO tuong tac ky nudc vdi cac goc acid amin
khac nhau tai vi tri hoat dong cua tyrosyl-tRNA
synthetase cua S. aureus. Véi 1,8-cineol, ba
tuong tac da dugc hinh thanh, bao gom mot
tuong tac hydrogen va 2 tuong tac alkyl va =-
alkyl. Cac goc His50 va Ala39 thiét 1dp cac tuong
tac alkyl va m-alkyl v6i phoi tur, trong khi goc
Asp40 hinh thanh mét twong tac hydrogen. Mdt
monoterpen khac, (6F)-nerolidol hinh thanh mot
tuong tac hydrogen tuong tu voi 1,8-cineol. Bén
canh do, hgp chat nay con tao lién két voi Pro53,
His50, Phe54 bang tuong tac alkyl va - alkyl o-
Limonen chi thiét 1ap tuong tac alkyl véi cac a-
aminoacid nhu Leu70, Cys37. Cling tuong ty nhu
vay, a-phellandren con tuong tac voi 11e200.
Trong khi do a-pinen tao tyong tac alkyl va m-
alkyl véi His50, Pro53. Doi véi enzym enoyl
reductase (E. coli) (PDB ID: 1C14), hop chat 1,8-
cineol tao ra chin lién két ky nude voi cac goc
amino acid. Trong do, tdm lién két 1a loai alkyl

va m-alkyl, twong tac vdi cac goc Alal89, Alal97,

11e200, Phe203, Pro191, Ile192, Met206 va I1e20.
Lién ket con la1 la tuong tac cua Tyr146 thong
qua ba loai lien két: alkyl, m-alkyl va n-Sigma.
Hop chat (6F)-nerolidol hinh thanh lién két
hydrogen voi Lys163 va lién két alkyl, m-alkyl
voi cac goc 11200, Tyrl56, Ile20, Iel92 va
Alal97. Trong khi d6, oa-limonen va a-
phellandren c¢ tuong tac m- 51gma voi Tyr146 va
tao bay lién két alkyl, m-alkyl v6i cac gbc Alal89,
Phe203, Prol91, Met206, 11e200, Leul44 va
11e20. qu chat a-pinen tuong tac n—a]kyl V01 cac

gbc Tyr225, Phe339, His227, Phel15 va Phe240.
Trong cau truc protein 1J1J, 1,8-cineol tuong tac
voi Asp40 bang lién ket hydrogen va lién két n-
alkyl, m-sigma véi His50 va Ala39. Doi voi (6E)-
nerolidol, hop chat nay lién két hydrogen voi
Asp40 cung cac tuong tac alkyl va m-alkyl véi
Pro53, His50 va Phe54 lam ndi bat ddc tinh lién
két da dang cua nd. a-Limonen hinh thanh lién
ket alkyl véi Leu70 va Cys37, trong khi a-
phellandrene c6 lién két alkyl voi 11e200, Cys37
va Leu70. Mot monoterpen khac, oc—pinen co cac
tuong tac alkyl va =m- alkyl voi His50 va Pro53.
Trong vung hoat dong cua protein 2WES, 1,8-
cineol tao ra lién két alkyl v6i Val206 va Lys209
con (6& nerolidol hinh thanh lién két hydrogen
voi Asp208 va Lys209, dong thoi tao lién két
alkyl vé1 Val206, Vals5, Ile130 va Leu75. a-
Limonen tlep tuc bicu hlen tinh twong tdc manh
meé voi cac gdc amino ac1d Val231, Tyr238 va
Met268 thong qua lién két alkyl va n-alkyl.
Tuong tu, a-phellandren ciling tao cac lién két
nay voi Ala264, Tyr238, Met268 va Val234, con
a-pinen thi hinh thanh lién két alkyl véi Val206
va Lys209. Cudi cung, quan sat trong vung hoat
dong protein SV8E, 1,8-cineol tuong tic voi
Lys103 thong qua lién két hydrogen, dong thoi
tao cac lién két m-alkyl v6i His201 va Phe338.
(6D—Nerolidol c6 cac lién ket n-alkyl voi His201,
Phe338 va His202. C3 o-limonen va o-
phellandren déu c6 lién két n- -alkyl voi Phe338,
His202 va His201, trong khi a-pinen lién két voi
Met391, His202, His201 va Phe338 thong qua
cac tuong tac alkyl va m-alkyl.

4. Ket luan

Két qua nghlen ctru cho thay tinh dau than gia
cua C. vietnamense chua chu yéu la monoterpen
hydrocarbon (59,55%), trong d6 a-limonen
(32,73%) va 1,8-cineol (12,71%) la hai hop chat
chinh. Ngoai ra, tinh dau nay th¢ hién hoat tinh
khang vi sinh vat vai thr ty hiéu qua tc ché nhu
sau: E. faecalis = C. albicans (MIC = 32 pg/mL)
> B. cereus = S. enterica (MIC = 64 pg/mL) > S.
aureus = P. aeruginosa (MIC = 128 ng/mL) > E.
coli (MIC = 256 pg/mL). Nghlen ctru cling mo
phong tuong tac phan tr giltta cdc thanh phan
chinh cua tinh diu va cac protein muc tiéu, cho
théy 1,8-cineol va a-pinen c6 ai lyc lién két manh
V61 E. coli, trong khi (6E)-nerolidol c6 twong tac
voi protein 1IYL cao hon dbi véi C. albicans.
Mat khac, o-limonen va a—phellandren the hién
hoat dong khang vi sinh vat tiém ning ddi voi ca
C. albicans va E. coli.
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CUA GINSENOSID Rd TRONG SAM VIET NAM
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Tom tat

Ginsenosid Rd 1a mét trong bén hoat chat saponin chinh dugc qui dinh trong chuyén luan dugc liéu Sam Viét Nam
(Panax vietnamensis Ha & Grushsv.) theo Dugc Dién Viét Nam V bén canh glnsenos1d Rg, ginsenosid Rb; va ma]on051d R,.
Trong nghlen ctru phat trién thuoc diéu tri dai thdo duong typ 2, dich tdc dung phan tir enzym a- gluc051dase da va dang duoc
quan tdm v&i mot s6 hoat chét trc ché enzym a-glucosidase duoc su dung trong diéu tri nhu acarbose va miglifol. Theo do,
nghlen ctru ctia chung toi ve thanh phan glnsenos1d Rd dugc tién hanh va trinh bay trong bai bdo nay bao gom ket qua nghlen
ctru hoa hoc (phan tich, phén lap va xac dinh cdu truc hoa hoc) va két qua bd sung vé danh gia tac dung tc ché a- -glucosidase
in vitro va in silico. Ginsenosid Rd c6 tac dung trc ché yéu a-glucosidase in vitro voi gia tri ICs 14 388,24 pg/mL so véi doi
chirng duong acarbose c6 gia tri ICsq 1a 129,81 pg/mL. Tuong tac cta ginsenosid Rd voi (x-glucosidase dugc phan tich béng
mo phong docking phan tr in silico véi gia tri nang luong lién két toi wu -8,1 kcal/mol trén co s& luc lién két chinh 1a lién két
hydro.

Twr khéa: Sam Viét Nam, Panax vietnamensis Ha & Grushv., Araliaceae, Ginsenosid Rd, Enzym a-glucosidase.
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