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Tém tit

Muc tiéu: Phan tich thanh phan hoa hoc va danh gia tac dung khang vi sinh vat,
gy doc té bao ung thu cua tinh dau 14 He. Phwong phdp nghién ciru: Tinh dau
duoc thu nhan bang phuong phéap cit kéo hoi nudc, dinh luong theo Hudng dan
ciia Duoc dién Hoa Ky. Phan tich tinh dau st dung sic ky két hop khdi phod
(GC-MS). Hoat tinh khang khuan dugc danh gia thong qua phuong phap pha lodng
vi sinh vat nhiéu nong d¢. Tac dung gy doc té bao duoc xac dinh bang phép thir
SRB (sulforhodamin B) trén cac dong té bao ung thu. Két qud: Phan tich GC-MS
cho thy su c6 mit ctia 23 thanh phan trong tinh dau, chiém 82,67% tinh dau tong
v6i cac hop chét sulfide chiém ty 18 16n. Tinh dau c6 tac dung khang khuan tét trén
Staphylococcus epidermidis, Enterococcus faecalis va Salmonella enterica
(MIC = 128 pug/mL), tac dung khang khuan/khang nim yéu hon trén Escherichia coli
va Candida albicans (MIC = 256 pg/mL). Tinh dau ciing thé hién tac dung tc ché
su phat trién té bao ¢ ba dong ung thu ¢ nguoi: Ung thu v (MCF-7), ung thu phoi
(SK-LU-1) va ung thu gan (HepG2) vé1 gid tri ICso dao dong tir 33,8 - 50,16 pg/mL.
Két lud@n: Nghién ctru da 1am ro hon thanh phan hoa hoc ctia tinh dau 14 He va cho
thiy tiém ning tmg dung cua tinh dau trong diéu tri nhidm khuédn ciing nhu tim
kiém cac hop chat c6 kha ning gay doc té bao ung thu.

Tir khoa: He; Tinh dau; GC-MS; Sulfide; Khang vi sinh vat; Gay doc té bao.
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CHEMICAL COMPOSITION AND BIOLOGICAL ACTIVITY OF
Allium tuberosum LEAF ESSENTIAL OIL

Abstract

Objectives: To investigate the chemical composition and evaluate antimicrobial
activity and cytotoxicity of Allium tuberosum leaf essential oil. Methods: The
essential oil was obtained via hydrodistillation using a Clevenger-type apparatus
as per USP specifications. The essential oil composition was analyzed using GC-
MS. Antimicrobial effects were assessed using the broth microdilution method,
while cytotoxicity was tested on selected cancer cell lines using the SRB
(sulforhodamin B) assay. Results: The GC-MS analysis revealed 23 compounds,
representing 82.67% of the total oil, with sulfur-containing derivatives making up
the majority. The antimicrobial activity evaluation results indicated that A.
tuberosum essential oil exhibited potent antibacterial effects against
Staphylococcus epidermidis, Enterococcus faecalis, and Salmonella enterica
(MIC = 128 pg/mL). However, its antimicrobial effects on Escherichia coli and
Candida albicans were found to be weaker (MIC = 256 pg/mL). The essential oil
also exhibited cytotoxic effects on the cancer cell lines MCF-7 (human breast
cancer), SK-LU-1 (human lung cancer), and HepG2 (human liver cancer), with
IC50 values ranging from 33.8 - 50.16 pg/mL. Conclusion: The study has clarified
the chemical composition of 4. fuberosum essential oil and shown the potential
application of essential oils in treating infections and searching for compounds that

can cause cancer cell toxicity.
Keywords: Allium tuberosum; GC-MS; Sulfide; Antimicrobial; Cytotoxicity.

PAT VAN DPE nhiéu tac dung nhu khang khuan, chong

Cay He (Allium tuberosum Rottl. ex ©XYy hoa, bao vé gan, ha duong huyeét va

Spreng.) 1a loai cay quen thudc vdi moi
ngudi dan Viét Nam, duoc trong & khip
moi noi trén dat nudc. He khong chi 1a
ciy lam rau dn ma con 1a cay lam thude
duoc biét dén qua kinh nghiém dan gian
chtra cac bénh ho ¢ tré em, hen suyén,
tiéu hoa kém, giun kim, ly amip, md hoi
trom... [1]. He da dugc chirng minh co
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m& mau, chdng ki sinh tring, chéng ung
thu... [2]. Nhiéu nghién ctru cho thiy
trong 14 He c6 céac flavonoid, saponin,
alkaloid, coumarin, cac hop chit,
tanin... [3]. Tinh dau tir 14 He ciing da
dugc nhidu nha khoa hoc trén thé gidi
dé cap toi, tuy nhién, cac nghién ctru vé
tinh dau cta 14 He tai Viét Nam van con
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rat han ché [4]. Nghién ctru duoc tién
hanh nham: Phdn tich thanh phan héa
hoc va tac dung sinh hoc cua tinh dau
la He thu hai tai Nam Tw Liéem, Ha Noi,
Viet Nam.

POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. Poi twong nghién ciru

Phan trén mat dat cua cay He duogc
thu hai tai Nam Tur Liém, Ha Noi (Viét
Nam) vao thang 10/2021, tén khoa hoc
mau nghién ciru duoc gidm dinh 1a
Allium tuberosum Rottl. ex Spreng., ho
Hanh (Alliaceae). Nguyén liéu duoc cit
nho toi kich thude 2 - 3mm va dem cét
kéo hoi nude thu tinh dau, dinh luong
theo Hudng dan ctua Duoc dién Hoa Ky
str dung 6ng htig tinh dau nhe hon nudc.

Danh gia tac dung khang vi sinh vat
ctia tinh dau trén 5 chung vi sinh vat bao
gébm 2 ching vi khuan Gram (+)
(Staphylococcus  epidermidis ATCC
12228, Enterococcus faecalis ATCC
299212), 2 chung vi khuan Gram (-)
(Escherichia coli ATCC 25922,
Salmonella enterica ATCC 13076) va 1
chung nam (Candida albicans ATCC
10231) duoc cung cip boi Vién Kiém
nghiém Vé sinh An toan thuc phim
Quéc gia. Tac dung gay doc té bao duoc
xac dinh bang phép thir SRB trén cac
dong té bao ung thu gdbm ung thu vi ¢
ngudi (MCF-7), ung thu phdi 6
nguoi (SK-LU-1), ung thu gan &
ngudi (HepG2); cac dong té bao do

GS.TS. JM Pezzuto (Truong bDai
hoc Long-Island, Hoa Ky) va
GS.TS. Jeanette Maier (Truong DPai hoc
Milan, Y) cung cap.

Moi trudng nudi cy té bao: DMEM
(Dulbecco’s Modified Eagle Medium)
hoac MEME (Minimum Esental Medium
with Eagle salt), c6 bd sung thém
L-glutamin, sodium pyruvat, NaHCOs,
penicillin/streptomycin, 10%  FBS
(Fetal Bovine Serum), Trypsin-EDTA
(0,05%). Dung cu, thiét bi co ban: Kinh
hién vi nguoc (Axiovert 40 CFL),
budng dém té bao (Fisher, Hoa Ky),
may quang pho (BioTek), ti &m CO», ti1
lanh sau -80°C, binh nito 1dng, can phan
tich, may do pH va céc dung cu thi
nghiém thong thuong. Cac héa chét co
ban khac: DMSO (Dimethyl sulfoxid),
TCA (Acid trichloroacetic), Tris base,
PBS (phosphate buffered saline), Ellipticin,
SRB (Sulforhodamin B), acid acetic...

2. Phuong phap nghién ciru

* Phdn tich thanh phan tinh dau ld
He bdng sdc ky khi két hop khoi pho:

Mau phan tich: Tinh dau 14 He thu
duoc sau khi dinh lugng tinh dau duogc
pha lodng trong chloroform véi nong do
1%o (tt/tt).

Tinh dau duoc phéan tich bing hé
thong GC-MS bao gdm may sac ky khi
GC 7890A két hop véi khdi phé MSD
5975C (Agilent, Hoa Ky) st dung cot
mao quan HP-5MS (30m x 0,25mm x
0,25um), véi khi mang 13 Heli, toc do
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dong 1 mL/phut. Chuong trinh nhiét d
duoc thiét 1ap nhu sau: Bit diu ¢ 45°C
trong 3 phut, sau d6 ting 5°C mdi phut
cho dén khi dat 180°C va giir ¢ nhiét do
nay trong 4 phat; tiép tuc ting
10°C/phat dén muac 250°C va duy tri
trong 2 phut, tao thanh mot chu trinh
phan tich kéo dai tong cong 43 phit.
Thé tich tiém mAu 1a 1pL, ché do chia
dong 1a 50:1. Vi¢c nhan dién céc hop
chét trong tinh dau dugc thuc hién
thong qua ddi chiéu pho khdi thu dugc
v6i dir liéu phd khéi va chi sé giir (RI)
tur thu vién, st dung co sé dir li€u tiéu
chuan NIST lam ngudn tham khao.

* Danh gia tac dung khang vi sinh vat:

Hoat tinh khang vi sinh vat kiém dinh
cta tinh dau 14 He dugc thuc hién dua
trén phuong phap pha loing da nong do
cua Hadacek F, Greger H (2000) [5].
Tinh dau duoc pha lodng trong DMSO
dé duoc n@)ng dd 10 mg/mL, bao quan &
4°C. Vi sinh vat kiém dinh dugc luu giir
0 -80°C. Trudc thi nghiém, vi sinh vat
dugc hoat héa bang modi trudng nudi
cdy dé dugc dung dich vi khuan hoic
nam c6 nong d6 2.10° CFU/mL. Moi
truong nudi cdy duoc st dung 1a moi
truong LB cho vi khuan va méi trudong
SDA cho nam. Tinh dau duoc pha loang
& dai nong do 2 - 512 pg/mL. Bo sung
50uL dung dich vi khuan/ndm ¢ ndng
d6 2 x 10° CFU/mL. U ¢ 37°C trong
24 gid. Mau d6i chiéu 1a khang sinh
(streptomycin voi cac ching vi khuén
va cyclohexamid cho nidm), duoc pha
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trong nudc cat vo trung téi nong dod
10 mg/mL, sau d6 dugc pha loang thanh
dai ndng do tuong tu nhu tinh dau. Mdi
thi nghiém duoc 1dp lai 3 1an. Poc két
qua: Sau 24 gid, xac dinh so by gia tri
MIC bang quan sat. Nong do tc ché toi
thiéu (MIC) dugc xac dinh 13 ndng do
thap nhat ciia mau thir c6 kha nang ngan
chan hoan toan su phat trién cta vi sinh
vat sau 24 gid u. Két qua duoc xac dinh
chinh xac thong qua phép do d6 duc té
bao bang may doc quang phd Bioteck,
va xtr Iy s6 liéu bang phan mém Raw
Data.

* Danh gid tdc dung gdy doc té bao:

Thur nghiém dugc tién hanh dya trén
phuong phap cua Skehan va CS (1990)
[6], v6i mot sb diéu chinh phu hop.
Ham luong protein té bao tong s6 dugc
dinh lugng gian tiép thong qua gia tri
mat d§ quang hoc (Optical Density -
OD), thu duoc sau khi nhuém thanh
phan protein cua té bao bang thudc
nhudm sulforhodamin B (SRB). Chi s
OD phan anh ty 1€ thuan véi luong SRB
lién két vao protein, do do, néng do OD
cang cao tuong Ung v6i ham lugng
protein va mat do té bao, cang 16n. Quy
trinh thyc nghiém dugc thuc hién nhu
sau: Mau thir duoc hoa tan trong dung
moi DMSO, sau d6 pha lodng tuan tu
bang moi truong nudi cdy khong chira
FBS trén dia 96 giéng dé tao thanh 4
mirc néng d6 khac nhau. Tung giéng
chtra sén té bao duoc bo sung 10pL chét
thir tuong ung. Poi chimg ngay 0 bao
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gom giéng c6 té bao ung thu (190uL) va
DMSO 1% (10uL), khong chira chét
thir. Sau 1 gio 4, giéng dbi chimg ngay
0 duoc cd dinh béng acid trichloracetic
(TCA) 20%. Cac giéng con lai tiép tuc
duoc U trong 72 gid. Két thic thoi gian
1, t& bao trong timg giéng duoc c¢b dinh
bang TCA trong 1 gio, sau d6 nhudém
SRB tai 37°C trong 30 phut, rira bang
acid acetic 1% (3 1an) va dé kho & nhiét
do phong. Luong SRB con lai dugc hoa
tan bang dung dich Tris base, lic nhe
trong 10 phut. Gia tri OD duogc doc tai
budc song 540nm trén thiét bji ELISA
Plate Reader (Biotek). Ty 18 trc ché sinh
truong té bao do chat thir gay ra duoc
tinh toan theo cong thirc sau:
OD(mau) — OD(ngay 0)

% trc ché = 100% —
o e che %~ OD(DMS0) — 0D(ngay 0)

Thir nghiém duoc tién hanh lap lai ba
lan doc 1ap nham dam bao d¢ tin cay va
tinh 1ap lai cua két qua. Ellipticin dugc
sir dung lam chat d6i chting duong & cac
néng do10-2-0,4 - 0,08 mg/mL, trong
khi DMSO 1% doéng vai tro 1a ddi
ching am. Gia tri ICso - ndng do trc ché
50% su phat trién cua té bao - duoc tinh
toan bang phan mém TableCurve 2Dv4
dua trén dudng cong dap tmg - liéu lugng.

3. Pao dirc nghién ctru

Nghién ctru duoc tién hanh véi cac
thong tin, dir li¢u va phuong phap minh
bach va trung thuc theo ding quy dinh
cua Truong Pai hoc Dugc Ha Noi. Sd
li¢u nghién ctu dugc Truong Pai hoc

Duogc Ha Noi cho phép sur dung va cong
bd. Két qua nghién ctru duoc danh gia
mot cach coéng bang va chinh xéc.
Nhém tac gia cam két khong co6 xung
dot loi ich trong nghién curu.

KET QUA NGHIEN CUU

1. Ham lwong tinh dau va phan
tich thanh phan bing GC/MS

Ham luong tinh dau tir 14 He la
0,05% (tinh theo dugc liéu kho tuyét
dbi), 1a trung binh cuta 2 lan dinh luong.
Tinh dau c6 mau vang dam, mui hang,
trong, sanh, ndng hon nudc.

Phén tich GC-MS cho thiy sy c6 mit
ctia 23 thanh phan trong tinh dau, chiém
82,67% tinh dau tong voi cac hop chat
sulfide chiém ty 1¢ 16n. Cu thé, 10 hop
chat chira luu huynh (69,29%), bao gom
cac hop chat: Disulfide (30,11%),
trisulfide (37,76%) va tetra sulfide
(1,42%). Ngoai (E)-2-hexenal (5,74%),
cac ciu tir ¢ ham lugng cao trong tinh
dau 14 He déu la c4c dn chét sulfide
nhu dimethyl trisulfide (29,56%),
2-propenylmethyldisulfide (16,64%),
methyl-2-propenyl trisulfide (7,17%),
diallyl disulfide (5,78%) va disulfide
(1E)-1-propen-1-yl 2-propen-1-yl (4,79%).
Bén canh do, trong tinh dau 14 He con
phat hién sy c6 mat cia mdt ) hop chét
chtra nhan thom (3,01%), trong d6 co
mot hop chét chira nito 14 2-methyl-4-
nitro-benzenamin (0,51%). Cac thanh

phan con lai chiém tong cong 10,37%.
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Hinh 1. Sic ky d6 ion tong (TIC) cua tinh dau 14 He phan tich bang GC-MS.

Bang 1. Két qua phan tich thanh phan tinh dau 14 He bang GC-MS.

RT RI- RI- Ham

Thanh phan CTPT (phut) Tinh Thuw lwgng
toan vién (%)

TT

1 Hexanal C¢Hi2O 3,505 - 800 0,36
2 (E)-2-Hexenal C¢Hi0O 4,734 - 850 5,74
3 (Z)-3-Hexen-1-ol CeHi20 4,849 - 855 0,89
4 (Z)-2-Hexen-1-ol C¢HiO 5,143 - 865 0,50
5 Methyl cyclopentan CesH12 5,223 - - 0,31

6 2-propenylmethyldisulfide CsHsS: 6,426 914 920 16,064
7 Methyl (Z)-1-Propenyl disulfide C4HsS: 6,84 927 922 2,18
8 Methyl propyl disulfide CsHi0S2 6,877 929 923 0,72

9 Dimethyl trisulfide C2HsS3 7,988 965 955 29,56
10 5-Octen-2-yn-4-ol CsHi2O 9,613 1018 1004 0,29
11 4,4-diethyl spiro[2.3]hexan-5-on CioHisO 10,738 1055 - 0,42
12 Diallyl disulfide CsHioS, 11,414 1077 1081 5,78
13 Disulfide, (1E)-1-propen-1-yl 2-propen-1-yl ~ C¢Hi0S2 12,067 1098 1103 4,79
14 Linalool CioHisO 12,125 1100 1100 0,56
15 Methyl-2-propenyl trisulfide CsHsS; 13,151 1135 1133 7,17
16 Methyl propyl trisulfide CsHioS; 13,534 1145 1150 0,54

o
~
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RT RI- RI- Ham
Thanh phan CTPT (phiat) Tinh Thuw lwong
toan vién (%)
17 2-methyl-4-nitro-benzenamin C/HsN,O 13,984 1162 1164 0,51
18 Dimethyl tetrasulfide CHeSs 15,396 1211 1215 1,42
19 Diallyl trisulfide CeHi0S; 17,800 1297 1289 0,49
20 1,2-dimethoxy-4-(2-propenyl) benzen CiHi40, 19,804 1373 1369 1,50
21 Eudesma-4(14), 7(11)-dien CisHas 21,974 1457 1464 1,30
22 1,2,3-trimethoxy-5-(2-propenyl) benzen CioHi605 24,416 1555 1554 047
23 Ar-tumeron CisH0O 26,931 1658 1660 0,53
Céc hop chit chira luu huynh (6-9,12,13,15,16) 69,29
Céc hop chat disulfide 30,11
Céc hop chat trisulfide 37,76
Céc hop chit tetrasulfide 1,42
Céc hop chét chtra nhan thom (17,20,22,23) 3,01
Hop chat khéac 10,37
Téng cong 82,67

(CTPT: Cong thirc phan tu)

2. Tac dung khang vi sinh vt ciia tinh diu l4 He

Két qua khao sat kha nang khang khuan cua tinh dau 14 He trén 5 ching vi sinh
vat (Bdang 2). Tinh dau cho thiy hiéu luc trc ché sy phat trién cua tat ca cac ching
vi sinh vat dugc thir nghiém trong diéu kién khao sat. Voi 3 ching vi khuan (S.
epidermidis, E. faecalis, S. enterica), mau thir ¢6 gia tri MIC twong duong véi mau
d6i chimg duong (128 pg/mL). Trén E. coli va Candida anbicans, mau thir thé
hién tac dung yéu hon 8 1an so véi mau ddi ching dwong (Streptomycin trén E.

coli va Cyclohexamid trén C. albicans).

Bang 2. Gia tri MIC (pug/mL) cua tinh dau 14 He
trén cac chung vi sinh vat kiém dinh.

MIC (ng/mL)
Tén miu Vi khuin Gram (+) Vi khuin Gram (-) NAm men
S. epidermidis E. faecalis E. coli S. enterica  C. albicans
Tinh dau 1a He 128 128 256 128 256
Streptomycin 128 128 32 128 -
Cyclohexamid - - - - 32
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3. Tac dung giy doc té bao cia tinh
dau 14 He

Tinh dau chiét tir 14 He cho thiy kha
nang e ché su phat trién cua ca ba dong
té bao ung thu dugc thir nghiém, bao
gdm té bao ung thu vit MCF-7, ung thu
gan HepG2 va ung thu phdi SK-LU-1 ¢
ngudi. Két qua nghién ciru cho thiy tinh
dau 14 He c6 doc tinh ¢ mic do trung
binh v&i gid tri ICso trén ca 3 dong té
bao tir 33,8 - 50,16 pg/mL, lan luot 13,
trén té bao MCF-7 (ung thu v & ngudi)
tai 34,23 + 2,72 pg/mL, trén té bao
HepG2 (ung thu gan ¢ nguoi) tai
33,84 + 238 pg/mL, trén t& bao
SK-LU-1 (ung thu phdi & nguoi) tai
50,16 £2,33 pg/mL.

BAN LUAN

Thanh phan cia tinh dau 14 He trong
nghién ctu chi yéu 1a cac disulfide
(30,11%) va trisulfide (37,76%). Tuy
nhién, thanh phan va ham luong % céc
cAu tir trong tinh dau c6 mot s6 khac biét
v6i cac quoc gia khac. Cu thé, tinh dau
mau He thu & Havana (Cuba) c6 mot sd
thanh phan chinh dugc xac dinh 1a
methyl propyl trisulfide (9,9%),
dimethyl disulfide (7,3%), dimethyl
trisulfide (6,0%) [7]; tinh dau 14 He thu
& Bac Kinh (Trung Qudc) c6 thanh phan
chinh 1a diallyl disulfide (27,76%), allyl
methyl trisulfide (36,24%) va diallyl
trisulfide (18,67%) [8]. Piéu tha vi 1a
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két qua nay hoan toan khac biét voi
thanh phan tinh diu phan trén mat dat
ctia cAy He thu tai thanh phd Hué, trong
d6 thanh phan chinh cua tinh dau dugc
xac dinh 1a phytol (24,86%) [4]. Tinh
dau 14 He thé hién hiéu qua khéang
khuan dang ké trén cac chung vi khuin
duoc khao sat, véi gia tri MIC dao dong
trong khoang 128 - 256 pg/mL. Co ché
khang vi sinh vat cta tinh dau 1a He c6
thé do tinh dau tin coéng 1én mang
phospholipid kép cua vi sinh vat, thay
d6i tinh thAm ctia mang lam e ché cac
qua trinh trao ddi chat qua mang té bao
hodc c6 thé lam cac chit bén trong té
bao vi sinh vat bi thoat ra ngoai gy chét
té bao, dong thoi, cac hop chét sulfide
c6 thé tham nhap vao bén trong té bio,
phan Ung véi cic enzyme va/hodc
protein c6 chtra nhom -SH dé tao thanh
cac hop chat disulfide, tir 6 thay doi
cdu trac va chirc ning cta ching [9].
Tinh dau 14 He cho thdy mirc d6 doc
tinh trung binh d6i véi ca ba dong té bao
ung thu & ngudi, bao gdm té bao ung
thu gan HepG2, ung thu vt MCF-7 va
ung thu phodi SK-LU-1. Cac hop chat
sulfide chiém ham luong 16n trong
tinh dau (69,29%) c6 thé dong vai tro
chinh trong co ché chdng ung thu cua
tinh dau 14 He. Chiing trc ché sy phat
trién cua cac té bao ung thu do Grc ché
qua trinh nguyén phan khién chiang
khong thé phan chia tao thanh céc té bao
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ung thu méi. Dong thoi, cac hop chat
sulfide ciing kich hoat qué trinh chét
theo chuong trinh (Apoptosis) cua cac
té bao ung thu 1am giam s6 luong té bao
ung thu trudéng thanh ma khong anh
huong dén cac té bao khoe manh [10].
Véi ham lugng 16n cac hop chét sulfide,
tinh dau 14 He rat c6 tiém ning dé bao
vé sttc khde con nguoi, dac biét Ia
chdng ung thu.

KET LUAN

Pa phan tich dugc thanh phan tinh
dau 14 He, xac dinh duoc 23 ciu tu,
chiém 82,67% ham luong. Trong do,
cac hop chat sulfide chiém ty 1é cao, chu
yéu la cac disulfide (30,11%) va
trisulfide (37,76%). Tinh dau mau
nghién cru biéu hién hoat tinh khing
cac chung vi sinh vat Gram (-):
Escherichia coli, Salmonella enterica;
Gram (+): Staphylococcus epidermidis,
Enterococcus faecalis va nim men
Candida albicans & gia tri MIC tur 128 -
256 pg/mL. Bén canh do, tinh dau mau
nghién ctru thé hién doc tinh trung binh
trén cac té bao ung thu ¢ ngudi nhu té
bao ung thu vi MCF-7, té bao ung thu
gan HepG2 va t& bao ung thu phdi
SK-LU-1 voi gia tri ICso tor 33,84 -
50,16 pug/mL.
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