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Nguyén Hoang Tuan’, Nguyén Vin Thu’
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Tom tit .

Conamomum vietmamense, mot loai méi thuge ho Gimng, dwoc phat hi¢n tai Lam bong, Viét Nam vao nam 2022. Nghién
ciru ndy mo ta thanh phan hoa hoc va hoat tinh khang vi sinh vat cua tinh dau chiét xuat tir than gia cua loai C. viemamense.
Tinh dau thu dugc ban, ~phuong phap cit kéo hoi nudc va phan tich bing séc ky khi - khol ]pho (GC/MS). Két qua phén tich
cho thay nhém chat chu yéu trong tinh dau la monoterpen hydrocarbon (59,55%) véi a-limonen (32,73%) va 1,8-cineol
(12,71%) 1a hai hop chét chinh. Trong thir nghiém in vitro, tinh dau than gia thé hién hoat tinh khang vi sinh vét theo thir tu
hiéu qua trc ché nhu sau: E. faecalis = C. albicans (MIC = 32 png/mL) > B. cereus = S. enterica (MIC = 64 pg/mL) > S.
aureus = P. aeruginosa (MIC = 128 pg/mL) > E. coli (MIC = 256 png/mL). Nghién ciru mé phong tuong tic phan tir giira cac
thanh phan chinh cua tinh dau va % rotein muc tiéu lién quan dén hoat déng chinh cua E. faecalis, S. aureus, B. cereus. E. coli
va C. albicans cing da dugc tién hanh. Két qua cho thay 1,8- cineol va a-pinen c6 i lyc lién két manh véi E. coli, trong khi
(6E)-nerolidol c¢ twong tic vdi protein 11YL cao hon o1 véi C. albicans. Bén canh do, a-limonen va a-phellandren cho tha
kha nang lién két manh d6i véi ca C. albicans va E. coli. Day 1a lan dau tién thanh phan hoa hoc va hoat tinh khang vi si
vit ciia tinh dau thin gia C. viemamense dugc béo cio.

Tir khéa: Conamomum viemamense, Tinh dau, Khdng vi sinh vét, Docking.

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

Conamomum vietnamense, a newly identified s]pecies 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 vie hydrodistillation and analyzed using gas chromatography-mass
spectromeu?r (GC/MS). Monoterpene hydrocarbons (59.55%) were identified as the predominant class of compounds in this
essential 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 ng/ml) > S. aureus = P. aeruginosa (MIC = 128 pg/mlL) > 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 e-phellandrene exhibited notable
antimicrobial activities against both C. albicans and E. coli. This is the first report on the chemical composition of C.

vietnamense pseido-stem essential oil and its antimicrobial activity.
Keywords: Conamomum viethamense, Essential oil, Antimicrobial activity, Docking.

1. Dit vin dé

Conamomum Ridl. 1a mét chi nhé thugc ho
Gung (Zingiberaceae), lan dau tién dugc Ridley
H. N. bdo cao vao ndm 1899. Chi nay duoc

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

Noi cach khac, Conamomum dugce coi la tir dong
nghia cia chi Amomum. Tuy nhién, dya trén sy
két hop giira bing chimg phan tir (nrITS va
matK) va bang chirng hinh thai, nha thuc vat hoc
Boer H. D. da dé xuat Conamomum la mét chi
riéng bi¢t. Hién nay, trén thé gioi co 12 loai
Conamomum duogc cong nhan, phan b6 chu yéu
tai cac khu ring thuong xanh ¢ vung dat thap va
rirng nui thudc cac nugc Pong Nam A nhu Viét

Nam, Campuchia, Thai Lan, Malaysia, Singapore,

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

va C. vietnamense - 14 loai dac hitu ctia Viét Nam,

trong khi C. spiceum va C. flavidulum déu la loai
dac hitu cia Malaysia [1]. Viéc img dung céc loai
thudc chi Conamomum trong y hoc cd truyén

hién van chua dugc ghi nhan, va cac nghién ciru
vé thanh phan hoéa hoc va tac dung sinh hoc cua
chi nay cting con han ché. Piéu nay c6 t,he xuit
phat tir tinh méi la cua chi, méi truong song han
ché va su khan hiém cna cac loai Conamomum.
Tuy vy, da c6 mot s6 loai Conamomum dugc
nghlen clru sang loc thanh phan héa hoc (chu yéu
ctia tinh diu) va danh gia vé tac dung duoc ly.
Trong do, C. rubidum dugc nghién ctru chi tiét
nhat [1]. M(f)t sO nghién ctru cho thay tic dung
chong viém, khang khuén, khang ndm, chong au
trung va gy doc té bao cua 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 la mot
loai moi, da duge mo ta ¢ Tay Nguyen Viét Nam
nam 2022 [2]. Mot s6 nghién ctru cho théy,
limonen, eucalyptol [3] va I,8-cineol [4] 1a thanh
phin chinh frong tinh dau thin ré va la C
vietnamense. Ngoai ra, tinh dau cia cac by phan
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nay ciling thé hién hoat tinh khang vi sinh vat
manh [3],[4]. Trong nghién ctru nay, chung toi
bao cao thanh phéan hoa hoc cua tinh dau than gia
C. vietnamense va hoat tinh khang vi sinh vt cua
no. Déng thoi, nghién clru twong tac phan tir gitra
cac phoi tir va protein, tp trung vao nhimng thanh
phan chinh cua tinh dau nham vao mot so protein
muc tiéu lién quan dén hoat dong chinh cua mot
S0 chung vi sinh vat cting dugc bao cdo.

2. Poi tuwgng va phwong phap nghién ciru

2.1. Nguyen li¢u

Than gia twoi cua loai Conamomum
viemamense dugc thu hai tai xa Loc Bic, huyén
Bao Lam, tinh Lam Bong Viét Nam
(11°47'31. 9"N 107°35'47.2"E) vao thing 9 nam
2022. Mau du’orc dinh danh_boi ThS. Nguyén
Danh Dirc va PGS.TS. Nguyén Hoang Tuén dua
trén ban mé ta ban déu [2]. Tieu ban (HCO15) da
duge lwu giir tai Vién Phat trién Ung dung,
Trucmg Dai hoc Tha Diau Mot.

2.2. Hoa chat, dung méi

Nudc cat n-hexan, dicloromethan (DCM) va
Na>SO,4 (Merck Drrc), day dong dang n-alkan (C7
- Cs0, Merck).

2.3. Thiét b, dung cu

Dung cu cit tinh diu sir dung bo cat
Clevenger v61 nhanh chung cat tinh dau 10 mL
co chia vach dén 0,1 mL. Hé thong sic ky khi
khéi pho duogc thu'c hién trén may GC (7890B
GC) két hop véi detector khoi pho (HP 5977B
MSD). Cot GC duge su dyng la HP-5MS UI (30
m % 0,25 mm id x d§ diy mang 0,25 pm, Agilent
Technologies, Santa Clara, California, My).

2.4. Phurong phap nghién cieu

2.4.1. Chiét xuat tinh dau

Tinh dau than gia cua C. vietnamense dugc
chiét xuit bang phuong phap cit kéo hoi nude
theo huong dan tai Phu luc 12,7 cua Dugc dién
Viét Nam V [5]. Quy trinh tién hanh nhu sau;
Du'c_rc liéu tuoi sau khi thu hai dugc rira sach, dé
rao nude sau do thai nho. Can 300 g duge li¢u roi
cho vao binh céu, thém nudc vao binh voi ty 1€
dugc liéw/nudce 13 1:7 g/mL, sau do tién hanh cét
cho dén khi luong tinh dau khong tang thém
(khoang 3 gi®). Tinh diu duge lam khan bang
Na:SO: va bao quan ¢ 4°C dé phan tich. Thi
nghiém duoc lip lai 3 lan.

2.4.2. Phan tich GC/MS va xdc dinh cac thanh
phén hoa hoc

Tinh diu thdn gia cua C. vietnamense dugc
phan tich bang h¢ thong GC/MS, su dung khi
mang helium (He) véi toc d dong 1,0 mL/phut va
thé tich tiém mau 1,0 pL. ¢ ty 1€ chia dong 50:1.
Tinh dau dugc pha lodang voi DCM theo ty 1€
1/100 (v/v). Nhiét d§ ong ti€ém va MS Quad dugc
thiét lap & 300°C va 150°C, trong khi nhiét do
duong truyén va nguoén MS lan luot duge thiét 1ap
0.300°C va 230°C. Chuong trinh nhiét do 1o bat
dau ¢ 60°C (gitr trong 1 phut), sau do tang dén

240°C voi toc dg 4°C/phut va giir trong 4 phut.
Phan tich ion hoa sur dung nang luong 70 eV (E),
v6i dai khoi luong quét tir 50 dén 550 m/= va toc
d6 quét 2,0 lan/gidy. Viée xac dinh cac hop chit
trong tinh dau dra trén so sanh chi sé luu gitr (RI)
va ph(") khéi cua chung v6i di li¢u trong co so
NIST17 va tai liéu Adams. Ham lugng twong doi
cua cac thanh phan duge tinh toan dua trén dién
tich pic trén sac ky do GC/MS nhu duge mo ta
trong cac tai liéu trude day [6],[7].

2.4.3. Danh gia hoat tinh khang vi sinh vat

Thir nghi¢m sang loc kha nang khang vi sinh vét
cha tinh dau than gia duoc thyc hién theo phuong
phap Hadacek va Greger [8] nhu da mé ta trude day
[7]. Cic ching vi khuin va nidm, 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 frlb.fcans ATCC
10231, dugc cung cap boi Vién KJem nghiém an
toan v¢ sinh thue pham Quoc gia, Déi chimg duong
streptomycin sir dung cho vi khuén va cycloheximid
cho ndm. Mai thi nghiém dugc lap lai 3 lan.

2.4.4. Phuong phap docking phan tir

M6 phong docking phan tir da dugc tién hanh
theo cong trinh cong bd ctiia nhom tac gia Trin
Trung Hiéu va cs. [7]. Cac céu triic protein cua C.
albicans N-myristoyltransferase, E. coli enoyl
reductase-nad+-triclosan, E. faecalis carbamat
kinase, S. aureus TyrRS, va B. cereus PatBl duge
tai vé tir ngdn hang dir ligu protein RCSB
(https://www.resb.org/) voi PDB ID lan luot la
1IYL, 1C14, 2WES, 1J1J va 5V8E, Sau do, cac cau
tric protein nay dugce chuan bi bang cach loai bo
cac phoi tir dong két tinh, b0 sung cic nguyén tir
hydrogen bi thi€u, tinh toan dién tich Kollman va
chuyén dinh dang cua nd sang dinh dang PDBQT
st dung phan mém AutoDockTools phién 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 tlep do dugc t1 wu cau
tric ba chiéu théng qua truwong luc MMFF94s su
dung chuong trinh Avogadro [9]. Cac thong so toa
dd hop cho ving khao sat cia cac protein nghién
ciru dugce thiét 1ap sao cho bao phil toan bé vi tri
hoat dong véi kich thude hop duogc thiét lap la
22x22x22 va tm hdp duoc dit theo tAm cua ph01
t dong két tinh twong u‘ng cua chung Cac tham s0
khac duoc thiét 1ap mic dinh, chi riéng tham sb
“exhaustiveness” dugc gan la 400 cho chuong trinh
AutoDock Vina phién ban 1.2.3 (Center for
Computational Structural Biology (CCSB), Scripps
Research, http://vina.scripps.edu/) [10]. Cac thong
sO nay da dugc xac nhén c6 do tin cdy cao thong
qua danh gia re-docking nhu duoce bao céo trong tai
liéu nghién clru trude day [7]. Cac két qua dock tot
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nhét cia mdi hop chit nghién ciru dwoc chon va Tinh dau tir thén gia loai c6 mau vang nhat va
phan tich tuong tac gitra protein va phoi tir sr dung  nhe hon nuge. Ham luong tinh dau 0,24% (w/w)

phin mem Dlscovery Studio Visualizer.

3. Két qua va ban lujn
3.1. Thanh phdn héa hoe ctia tinh diu

tinh theo khoi lugng tuoi. Thanh phan tinh dau
du’qc phan tich bang GC/MS. Két qua dugc trinh
bay ¢ Béng 1.

Bang 1. Thanh phén héa hoc cua tinh dau thin gia loai C. viemamense

STT = Hop chat RT RI* | RI° CTPT Phén tram (%)
1 a-Pinen 5,553 940 - 937 CroHis 5,55
2 Camphen 5914 955 ¢ 952 CioHis 1,06
3 B-Pinen 6.612 981 979 CioHie 3.05
4 S-Myrcen 6,938 993 . 991 C1oHis 2.26
5 e-Phellandren 7,333 1007 @ 1005 CioHis 6,20
6 3-Caren 7.504 1014 : 1011 CioHis 0,37
T a-Terpinen 7.682 1020 : 1017 CioHis 2.55
8 p-Cymen 7911 1029 1025 CioHya 1,29

9 e-Limonen N 8,054 1034 : 1030 C1oHis 3273
10 1,8-Cineol (Eucalyptol) 8,122 1037 @ 1032 CroHis0 12,71
11 B-(Z)-Ocimen 8271 1042 1038 CioHis

A-(E)-Ocimen 1052 1049 CioHis
-Terpinen CioHis
2-Nonanon 9.936 CoH 50
16 B-Linalool 10,182 1100 ¢ 1099 C1oHi150 0.47
17 exo-Fenchol 10.640 1116 - 1113 CioHi1s0 0.20

18 ' endo-Borneol 12,345 1170 1167 CioHi150 042
19 Terpmen—4 ol 12,729 1181 1177 Ci10H;50 0.14
20 a-Terpineol 13,158 1193 ¢ 1189 Ci10H;50 0,58
21 Bornyl acetat 16,316 1289 1285 C12H2002 0,25
22 Dihydroedulan 16.408 1291 : 1293 Ci3H»0 0,08
23 2-Undecanon 16,545 1295 ¢ 1294 C11Hx:0 0,25
24 a-Copaen 19,229 1380 @ 1376 CisHos 0,84
25 Methyl cinnamat 19418 1385 1380 C10H1002 0,07
26 f-Caryophyllen 20.608 1423 1419 CisHoa 2.83
27 Humulen 21.661 1458 1454 CisHog 0.38
28 Alloaromadendren 21,878 1465 1461 CysHaa 0.13
29 y-Muurolen 22353 1480 1477 CysHaa 0,37
30 Aristolochen 22,599 1488 : 1487 CisHa 0.80

31 Viridifloren 22.902 1497 1493 CisHog 0,72
32 Epizonaren 23.028 1501 : 1499 CisHaa 0.69
33 f-Bisabolen 23,292 1511 1509 CisHpa 0.40
34 y-Cadinen 23.486 1518 1513 CisHpa 0.61
33 d-Cadinen 23,755 1527 : 1524 CisHoy 1.31
37 a-Calacoren 24322 1547 1542 CisHaa 0,10
38 (6E)-Nerolidol 24917 1567 1564 C1sHa60 5,96
39 Palustrol 25,071 Ci1sHosO 0,08
40 Caryophyllenyl alcohol 25,128 Ci1sHaO 0,11

AL Caryophyllenoxid 1 25,523 VCsHuO L 04
42 a-Gualol 25,929 C15sHa60 0,06
43 Epicubenol 26.793 CisHasO 0.61
44 y-Eudesmol 26.879 C15Ha60 0.64
45 a-epi-Cadinol 27,183 C15:H260 1,03
46 o-Cadinol 27.286 CisHosO 0.43
47 B-Eudesmol 27.406 CisH260 0,68
48 a-Eudesmol 27492 C15H260 1.42
49 Intermedeol 27,640 C15sH260 0.13

Monoterpen hydrocarbon (1-9, 11-14) 5955
Monoterpen chira oxy (10, 16-21) 1477
Sesquiterpen hydrocarbon (24, 26-37) 10,06
Sesquiterpen chira oxy (38-49) 11,69
Cac hop chat khac (15, 22,23, 25) 050
Tong 96,57

Chit thich: RT: Thoi gian heu (phiit); RIP: Chi s6 heu giie thiee nghiém; RIP: Chi ;5 liru giir theo tai ligu tham khao (ngdn
hang dir lieu NIST17 va sach Adams) [11]; CTPT: Céng thirc phén tit; cdc thanh phan chinh dwoe in dam.
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Hinh 1. Sic ky d¢6 GC cua tinh dau than gia cia loai
C. vietnamense

Tinh diu than gia c6 49 thanh phin, chiém
96,57% ham lwgng tinh dau, trong do,
monoterpen hydrocarbon chiém 359,55% trong
tong s6 cac hgp chat xdc dinh duge sau do dén
monoterpen chita oxy (14,77%), sesquiterpen
chira oxy (11,69%), sesquiterpen hydrocarbon
(10,06%), va mot so hop, chat khac (0,50%). Cac
thanh phén chinh bao gdém ¢-limonen (32,73%),

1,8-cineol (12,71%), a-phellandren (6,20%),
(6E)-nerolidol (5,96%) va a-pinen (5,55%).

Tinh dau than ré va la cua loai C. vietnamense
cling da dugc nghién ciru [3],[4]. Ham lugng tinh
déau thu dugc tir than ré va la lan luot la 0,37% va
0,43%, cao hon so voi than gid. Trong tinh dau,
co sy hién di€n cua 52 céu tir ¢ than ré va 28 ciu
tir & 1a. Thanh phén cua cac tinh dau nay cling cé
sy twong dong voi tinh dau than gia, déu chira
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 gia nhu a-
phellandren va (6E)-nerolidol chiém ham luong
cao hon so véi trong tinh dau than ré€ va 1a. Ngoai
ra, cac hgp chat nhu viridifloren, d-cadinen va
caryophyllen oxid chi c6 trong tinh dau than gia,
hay camphor, camphen hydrat, fenchyl acetat,
cadina- 1(6) 4-dien, (-)-globulol chi c6 trong tinh
dau thn ré va cadma—l( 10),4-dien co trong ca
tinh dau than ré va 1a.

3.2. Hoat tinh khdang vi sinh vdt cua tinh dc?u

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

Ba]lg 2. Hoat tinh khang vi sinh vét cua tinh dau thén gia loai C. viethamense

p.

! Visinh vit Tinh ddu than gia Streptomycin Cycloheximid
. E. faecalis ATCC 299212 32 256 -
i S aureus ATCC 25923 ] 128 256 -
"B cereus ATCC 14579 64 128 -
i F. coli ATCC 25922 256 32 -

P. aeruginosa ATCC 27853 128 256 -

S. enterica ATCC 13076 64 128 -

C. albicans ATCC 10231 32 - 32

Chii thich: MIC = Néng dd irc ché toi thiéu; n

Két qua cho thiy tinh dau than gia C
vietnamense c0 tac dung rc ché dang ké tét ca
cac chung vi sinh vt duge thir nghiém véi MIC
dao dong tir 32 dén 256 pg/mL. Cu thé, tinh dau
cho thiy hiéu qua trc ché manh nhat dbi véi E.
Jfaecalis va C. albicans (MIC = 32 pg/mL), tlep
theo la B. cereus va S. enterica (MIC = 64

pg/ml). Cac chung S. aureus, P. aeruginosa
(MIC = 128 pg/mL) va E. coli it nhay cam hon
(MIC = 256 pg/mL). Péi ching duong
streptomycin va cycloheximid c6 MIC tir 32 dén
256 pg/mL.

Cac nghién ctru trude day chi ra rang tinh diu
c6 nhiéu tic dung sinh hgc nhu khing khuan,
khang nam, khang ung thu, chéng viém, chong
oxy hoa,... Vi viy, nhiéu loai thye vit chira tinh
dau da dugc ghi nhin la ngudén tiém ning cho
viéc phat trién cac tac nhan khang vi sinh vat mai
[12]. Tinh dau tr la va thin ré cua C
vietnamense, trong do 1,8-cineol va limonen la
cdac hgp chat chiém wu the, da thé hién hoat tinh
khang khuan manh véi S. aureus va B. subtilis

= 3, (-) khong thit nghiém.

(MIC = 25 pg/mL). Ngoai ra, tinh diu nay ciing
hiéu qua déi voi cac vi sinh vat khiac nhu E.
faecalis, B. cereus, E. coli, P. aeruginosa, S.
enterica va C. albicans, voi1 MIC dao dong tir 32
dén 128 pg/mL [1].

Trong nghién ciru nay, cac thanh phan chinh
cua tinh dau tir than gid C. vietnamense bao gém
a-limonen (32,73%), 1.8-cineol (12,71%), a-
phelland.ren (6,20%), (6E) nerolidol (5,96%) va

o-pinen (5,55%). Nghjen ctru cho thay,} limonen
da dugc chirng minh ¢6 hoat tinh (rc ché dang ké
doi voi vi khudn Gram dm va Gram duong cling
nhu mét s6 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 ning khang khuin manh trén ca vi khuin
Gram duong va Gram dm, bao gém ca cac chung
khang khang sinh [15]. Eucalyptol con cé tac
dung khang khuan hi¢p dong khi két hgp véi
khang sinh. Bén canh do, cic nghién cilru trudc
day da chi ra rang a-pinen co6 hi¢u qua chong lai
nhiéu loai vi khuan (nhu P. putida, S. epidermidis,
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S. aureus, E. coli, v.v.) va nam (C. albicans) [16].

Tuy nhlen tinh du la mot hon hop phire tap, vi
vay hoat dong khang vi sinh vét ciua no co thé
lién quan den tung hop chat riéng lé hodc tac
dung hiép dong gitra cac thanh phén chinh va phu
trong tinh dau.

3.3. Kér qud di luc lién két va ph(m tich
twong tac protein va phoz tie tr moé phong
docking phan tir

Dua trén két qua hoat tinh in virro khang vi
sinh vat tot cha tinh dau than gia loai C.
vietnamense, md phong docking phan tir tiép tuc
dugc thuc hién voi muc tiéu danh gia tiém nang
uc ché va cac tuong tac gilta cac protein nghién
ctru lién quan dén co ché khang khuan va khang
nim véi 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 2WES), S

aureus TyrRS (PDB ID 1J1J) va B. cereus PatBl
(PDB ID 5V8E) cho docking phan tir dua trén
tam quan trong sinh hoc va tiém ning (mg dung
trong phat trién thudc [17].[18],[19],[]20]. Day
déu la nhiing protein thiét yéu cho sy séng con va
kha nang gy bénh cua céac vi sinh vit ndy, dong
thoi co su khac biét dang ké so vdi protein twong
dong ¢ ngudi, giip ting tinh chon loc va gidm
nguy co tac dung phu [17]. Vi du, N-
myristoyltransferase la enzym céan thiét cho su
sinh truong cua C. albicans, trong khi TyrRS
tham gia vao tong hop tRNA & S. aureus, dic
biét quan trong véi cac ching khang khang sinh
[17]. Do d6 cac dich ndy duwoc sir dung cho
nghién ctru mé phong docking hién tai. Cac hop
chat nay gém a-pinen, a-phellandren, a-limonen,
1,8-cineol va (6E)-nerolidol dugc tién hanh gin
két vao vi tri hoat dong cua cac protein 1YL,
1C14, 2WES5, 1J1J va 5VS8E. Cac két qua mo
phong thu du’qc duge trinh bay trong Béing 3.

Bing 3. Ai lic lién két clia cac thanh phin chinh véi cic protein C. albicans N-myristoyltransferase (PDB ID 1TYL),
E. coli enoyl reductase-nad-+-triclosan (PDB ID 1C14), E. faecalis carbamat kinase (PDB ID 2WES), S. aureus TyrRS (PDB
ID 1J1J) va B. cereus PatB1 (PDB ID 5V8E)

| STT Ténchit  Thy thé Allye liew };ggkf:i Acid amin
IVL 5570 m-alkyl Phe339. Phe?40, His227. Pheil’s
T -sigma Tyrl46
1C14 6392 il malkyl  Alal89. Alal97, 116200, Phe203, Prol9L,
i et ' Ile192. Met206, Ile20
. SWES 437 Alkyl Val206. Tys209
Hydrogen Asp40
H 803 alkyl, m-alkyl His50, Ala39
5VRE 4347 lalkyl Val206, L ys209
Hydrogen His227
YL 639 L ralkyl  Tyr2s, Lewdod, Tyidsd, Lewd1s
:1C1 4 _5 996 Hydrogen Lysl63
alicyl, malkyl " 11e200, Ala197, Tyri56, 1e30, 1le192
2 (6E)-Nerolidol YWES Py 051 Hydr Asp
Hydrogen Asp40
ML 6,180 alkyl, n-alkyl " Pro33, His30, Phe34
SVBE .o6.255  m-alkyl .. H1s201, Phe338, His202
T -slgma Tyrdds
L 4312 gL ralkyl  Tyr3sa, Hisd37, Valdd9, Tevd 15, Teu3od
T -sigma Tyrl46
3 lgLimonen 1C14 4612 |l realkyl ﬁé%%?‘ Lréizlghphezos,Meczoa Prol91,
YWES B8 alkyl, malkyl ™ Val231, Tyr238, Met?68
0 5414 alkyl Leu70, Cys37
5VSE 4448 m-alkyl His202, Phe338, His201
1YL 24865 lalkyl, mealkyl " Tyr225. Teu3o4, Tyr3s4, Vald49, Tyra3s
1C14 5665 & -sigma Tyrl46
4 o Phellandren " alkyl, m-alkyl ' 11e20, Phe203. Met206, Proi91. 1ie200, Leuldd
SWES 257706 alkyl, mealkyl T AlaZ6e4, Tyr238, Met268. Val234
1)) 5,612 alkyl 116200, Cys37, Leu70
5VSE 4,503 m-alkyl Phe338, His202, His201
1YL 4,347 m-alkyl Tyr225, Phe339, His227, Phe240, Phel 15
T -sigma Tyrlde6
1C14 4,226 Met206, Tle193. Tie20, Alai97, Phed03,
5 a-Pinen T alkylmalkyl pgig) 1200
SWES 4030 alkyl Lys209
0] 4151 alkyl, mealkyl T His30, Pros3
5VRE 23891 lalkyl, mealkyl T Met391, His301, His202, Phe338

16

Tap chi Duwge ligu, tip 30, sé 1/2025



Tt bang nay, cac ai luc lién két cua cac thanh
phan chinh cho thay gia tri nam trong pham vi tir
-5.57 den -7.178 kcal/mol d01 voi protein 1IYL, -
5.996 den -6.393 kcal/mol do1 voi protein 1C14, -
4.372 dén -5.414 kcal/mol d01 voi protein 2WES,
-4.503 dén -4.865 kcal/mol Q6i vo1 protein 1J1J, -
4.03 dén -4.347 kcal/mol d6i véi protein SVSE.
Hop chat (6E)-nerolidol thé hién ai luc lién két
tot nhat so v6i cac hop chat khac khi gén vao vi
tri hoat dong cua protein C. albicans N-
myristoyltransferase (PDB ID IIYL) Mat khac,
1,8-cineol thé hién tiém ndng (rc ché hiéu qua
nhét d6i véi chc protein enoyl ACP reductase (E.
coli), carbamat kinase (E. faecalis) va PatB1 (B.
cereus). Cudi cung, a-limonen va a-phellandren
lan luot co ai luc lién két manh véi céc protein
TyrRS (S. m.rreus) va carbamat kinase (E.
faecahs) Hon nira, cac tuong tac gilra cac protein
va hop chét dwoc chon .da duoc frinh bay trong
Bang 3. Két qua cho thay cac ph01 tir hinh thanh
mot s6 twong tac ky nudc véi cac goc acid amin
khac nhau tai vi tri hoat dong cua tyrosyl-tRNA
synthetase cua S. aureus. V&i 1,8-cineol, ba
twong tac da dwgc hinh thanh, bao gébm mdét
tuong tac hydrogen va 2 tuong tac alkyl va m-
alkyl. Cac goc His50 va Ala39 thiét lap cac tuong
tac alkyl va m-alkyl véi phoi tir, trong khi goc
Asp40 hinh thanh mdt twong tac hydrogen. Mot
monoterpen khac, (6E)-nerolidol hinh thanh mot
tuong tac hydrogen ‘tuong ty vo1 1,8-cineol. Bén
canh do, hop chit nay con tao lién két voi Pro53,
His50, Phe54 bang twong tac alkyl va m-alkyl. a-
Limonen chi thiét 13p tuong tac alkyl véi cac a-
aminoacid nhu Leu70, Cys37. Ciing tuong tr nhu
vay, o-phellandren con twong tac véi 11e200.
Trong khi dé a-pinen tao twong tac alkyl va m-
alkyl vé1 His50, Pro53. D6i voi enzym enoyl
reductase (E. coh) (PDB ID: 1Cl4) ho'p chét 1 8-
cineol tao ra chin lién két ky nude voi cac goc
amino acid. Trong do, tam lién két 1a loai alkyl
va m-alkyl, tuong tac voi cac goc Alal89, Alal97,
I1e200, Phe203, Prol91, Ile192, Met206 va Ile20.
Lién ket con 1a1 la tucmg tac cua Tyrl46 thong
qua ba loai lién két: alkyl, m-alkyl va m- Sigma.
Hop chat (6E)-nerolidol hinh thanh lién ket
hydrogen voi Lys163 va lién két alkyl, m-alkyl
voi cac goc I1e200, Tyrl56, Ile20, Ilel92 va
Alal97. Trong khi d6, o-limonen va a-
phellandren c¢ tuong tic m-sigma voi Tyrl46 va
tao bay lién két alkyl, m-alkyl véi cac goc Alal89,
Phe203, Prol91, Met206, Ile200, Leul44 va
Tle20. HUp chit a-pinen twong tic m-alkyl véi cac

géc Tyr225, Phe339, His227, Phell5 va Phe240.
Trong cdu tric protein 1J1J, 1,8-cineol tuong tic
véi Asp40 bang lién ket hydrogen va lién két m-
alkyl, m-sigma véi His50 va Ala39. Doéi vai (6E)-
nerolidol, hgp chat nay lién két hydrogen vai
Asp40 cung cic tuong tac alkyl va m-alkyl véi
Pro53, His50 va Phe54 lam noi bat dic tinh lién
két da dang cua né. a-Limonen hinh thanh lién
két alkyl véi Leu70 va Cys37, trong khi a-
phellandrene co lién Kkét alkyl voi 11200, Cys37
va Leu70. Mot monoterpen khac, a-pinen c6 cac
tuong tac alkyl va m-alkyl véi His50 va Pro53.
Trong vung hoat dong cua protein 2WES5, 18-
cineol tao ra li€n két alkyl voi Val206 va Lys209,
con (6£)-nerolidol hinh thanh lién ket hydrogen
vai Asp208 va Lys209, dong thoi tao lién keét
alkyl voi Val206, Val55, Ilel30 va Leu75. a-
Limonen tiép tuc biéu hi¢n tinh twong tic manh
mé voi cac gbc amino acid Val231, Tyr238 va
Met268 thong qua lién két alkyl va m-alkyl.
Tu‘(mg tu, a-phellandren ciing tao cac lién ket
nay voi Ala264, Tyr238, Met268 va Val234, con
a-pinen thi hmh thanh lién két alkyl véi Val206
va Lys209. Cubi cung, quan sat trong vung hoat
dong protein 5V8E, 1.8-cineol tuong tac voi
Lys103 thong qua lién két hydrogen, dong thoi
tao cac lién két m-alkyl v6i His201 va Phe338.
(6E)-Nerolidol co cac lién két m-alkyl vai His201,
Phe338 va His202. C4 a-limonen va a-
phellandren déu co lién két m-alkyl voi Phe338,
His202 va His201, trong khi a-pinen lién ket voi
Met391, His202, His201 va Phe338 thong qua
cac mcm‘g tac alkyl va m-alkyl.
4. Ket ludn
Két qua nghlen curu cho thay tinh ddu than gia
cua C. vietnamense chura chu yéu la monoterpen
hydrocarbon (59,55%), trong d6 a-limonen
(32,73%) va 1,8-cineol (12,71%) la hai hgp chat
chinh. Ngoai ra, tinh diu nay thé hi¢n hoat tinh
khang vi sinh vét véi thir tu hiéu qua e ché nhu
sau: E. faecalis = C. albicans (MIC = 32 pug/mlL)
> B. cereus = S. enterica (MIC = 64 pg/mL) > S.
aureus = P. aeruginosa (MIC = 128 ug/mL) > E.
coli (MIC = 256 pg/mL). Nghién clru ciing mo
phéng tirong tac phan tir gitta cac thanh phin
chinh cua tinh dau va cac protein muc tiéu, cho
thﬁy 1,8-cineol va a-pinen co ai luc lién két manh
voi E. coli, trong khi (6E)-nerolidol co tuwong téc
voi protein 1TYL cao hon déi véi C. albicans.
Mait khac, a-limonen va a-phellandren thé hién
hoat dong khang vi sinh vat tiém ning doi voi ca
C. albicans va E. coli.
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Tém tat

Ginsenosid Rd 1a mét trong bén hoat chit saponin chinh duge qui dinh trong chuyén lugn dwoc liéu Sam Viét Nam
(Panax vietnamensis Ha & Grushsv.) theo Dugc Dién Viét Nam V bén canh ginsenosid Rg, ginsenosid Rb; va majonosxd Ro.
Trong nghién ciru phat trién thuée diéu tri dai thao dwong typ 2, dich tic dung phén tir enzym a-glucosidase da va dang dugc
quan tAm véi mét sé hoat cht trc ché enzym a-glucosidase du'crc st dung trong diéu tri nhir acarbose va miglitol. Theo do,
nghién ciru ciia chiing t6i vé thanh phan ginsenosid Rd dugc tién hanh va trinh bay trong bai bao nay bao gom | két qua nghien
ctru héa hoc (phan tich, phan ldp va xéc dinh cau triic hod hoc) va két qua bo sung vé danh gia tac dung trc ché a-glucosidase
in vitro va in silico. Ginsenosid Rd c6 tac dung e ché yéu a- -glucosidase in vifro v6i gi trj ICso la 388,24 ug/mL 5o voi doi
chimg duong acarbose c6 gid trj ICso 1a 129,81 pg/mL. Tuong tic cua ginsenosid Rd v6i a-glucosidase dugc phan tich bang

mé phéng docking phan tir in silico véi gid tri nang lwong lién két ti wu -8, 1 kcal/mol trén co sé lyc lién két chinh 14 lién két
hydro.

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