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Allium tuberosum is commonly grown in many provinces of Vietnam. It
was considered as a folk medicine to treat many diseases. In this study,
qualitative analysis and biological activities of the aerial parts of Allium
tuberosum were investigated. The aerial parts of Allium tuberosum were
collected in Hue city. Determination of chemical composition in the
extract was carried out by chemical reactions. Essential oil was extracted
by steam distillation. The antimicrobial activies were carried out by the
concentration dilution method. The result showed that Allium tuberosum
acrial parts’s extract contains flavonoids, tannins, alkaloids, saponins,
organic acids and sugars. Essential oil of Allium tuberosum’s aerial parts
has 52 components of which the main component is phytol (24.86%).
The n-hexan fraction is resistant to L.fermentum. The dichloromethane
fraction is resistant to B.subtilis, L.fermentum. Ethyl acetate fraction is
resistant to B.subtilis. The aerial part’ essential oil is resistant to B.subtilis,
L.fermentum and C.albican. The chemical composition of Allium
tuberosum aerial parts’s extract and A.tuberosum aerial parts essential oil
have been quantified, and their antimicrobial activities have been
determined.
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He dugc trong phé bién & nhiéu tinh thudc nude ta va duge dung dé
chira nhiéu bénh theo kinh nghiém dan gian. Muc tiéu nghién ctu
nham xac dinh thanh phan hoé hoc va khao séat hoat tinh khang vi
sinh vat cua cao chiét va tinh dau cua phan trén mat dit cay he. Phan
trén mat dat cay he duoc thu hai tai thanh phé Hué. Dinh tinh cac
nhém chat c6 trong dich chiét bang phan tng hoa hoc. Tinh dau he
duogc chiét xuét bang phuong phap cét kéo hoi nudc. Hoat tinh khang
vi sinh vat duoc tién hanh bang phuong phap pha lodng ndng do.
Dich chiét phan trén mat dat cua he c6 chta flavonoid, tanin,
alcaloid, saponin, acid hiru co va duong khir. Tinh dau he ¢6 52 thanh
phan, trong d6 thanh phan chinh Ia phytol (24,86%). Cao hexan c6
kha ning khang vi khuan L.fermentum. Cao dichloromethan c6 kha
nang khang vi khuan B.subtilis, L fermentum. Cao ethylacetat c6 kha
ning khang vi khuan B.subtilis. Tinh dau he c6 kha ning khang vi
khuan B.subtilis, L.fermentum va nim C.albican. Da dinh tinh thanh
phan hoé hoc cuaa dich chiét phan trén mat dit cua he, xac dinh duoc
thanh phan hoé hoc cua tinh dau he va kha nang khang khuan cua céc
cao chiét ciing nhu tinh dau phan trén mat dat cua he.
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1. Giéi thiéu

Chi Allium 14 chi 16n nhit cia ho Alliaceae, c6 hon 600 loai, phan bé khip noi & Chau Au,
Bic My, Bac Phi va Chau A. He (Allium tuberosum) duoc trong kha phd bién & Trung Quéc,
Pong Nam A va Pong Bic An Do [1]. Cac loai Allium tir 1au doi duoc sir dung nhu mét loai gia
vi phé bién, bén canh d6, n6 con 1a loai thao moc c6 vai trd chéng oxy hod, giai doc, chéng ung
thu [2], khang khuan [3], khang viém va bao vé day than kinh [4]. He c6 chita luwong 16n vitamin
A, vitamin C, khoang chat va chét xo [5]. N6 da duoc chang minh ¢ nhiéu tac dung sinh hoc
nhu: kha nang chdng oxy hoa manh do sy hién dién ciia cac hop chat polyphenol [2], kha ning
khéng khuan [6] va chong ung thu [7]. He duogc trong ¢ nhiéu tinh thanh caa Viét Nam. He c6 vi
cay, ngot, tinh 6n, theo kinh nghiém dan gian, he c6 thé dugc dung dé chira ho cho tré em, dau c6
hong, chira cac bénh kiét Iy [8]. Bé chung minh tinh khoa hoc cua viéc sir dung he trong céac
truong hop nhiém khuan, nghién ctu tién hanh xac dinh thanh phan hoa hoc cua dich chiét phan
trén mat dat, tinh dau cay he va danh gia tac dung khang vi sinh vat ciia cac cao chiét va tinh dau.

2. P6i twong va phwong phap nghién ciru
2.1. Déi twong nghién ciru

Phén trén mat dat cua cay he duoc thu héi tai thanh pho Hué vao thang 8 ndm 2021. Sau khi
thu héi, phan trén mat dat cua he duoc rira sach, phoi kho, xay thanh dang bot, bao quan ¢ dicu
kién thodng mat. Hinh anh cay he duwgoc md ta ¢ hinh 1.
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Hinh 1. Hinh dnh cay he va tiéu ban mdu cay he

2.2. Phwong phdp nghién ciru
2.2.1. Phuong phdp chiét xudt duwoc lidu

Mau bot duoc ligu (200 g) duoc ngam chiét bang methanol & nhiét do phong, sau d6 loc dich
chict. Cat loai dung méi dudi ap suat giam thu dugc cao methanol (ATM) 60,5g. Phan cao tong
methanol dugc phén tin trong nuéc, sau do chiet lan lugt véi cac dung moi n-hexan,
dicholoromethan, ethyl acetat. Gop cac phan doan dich chiét dé loai dung méi dudi ap suat giam,
thu dugc cac cao phan doan n-hexan (ATH) 10,5g, cao dicholoromethan (ATD) 15,89, cao ethyl
acetat (ATE) 11,2g va cao nudc (ATW) 8,1g.

2.2.2. Phuong phdp dinh tinh so' bé thanh phan hod hoc
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Dinh tinh bing cac phan tng hoé hoc dic trung cho ting nhom chét [9].
2.2.3. Phurong phdp nghién ciru thanh phan hoa hoc cza tinh dau

- Phan trén mat dat cua cdy he (2 kg) duoc cat nho va chiét xuat tinh dau bang phuong phap
16i cudn hoi nudc trong thoi gian 4 gio ¢ ap Suat thuong.

- Thanh phan hoa hoc ciia tinh dau dugc phan tich bang phuong phép sac ky khi ghép ndi khoi
phd (GC-MS) trén hé thong GCMS-QP2010 (Shimadzu, Nhat Ban). Cot mao quan Equity-5
(30m x 0,25mm x 0,25nm), khi mang 1a heli (He). Tinh dau duoc pha loing véi n-hexan ty 1&
1:100 trudce khi phan tich. Chuong trinh nhiét do tang dan déu tir 60°C vai tde do 3°C/phut (giir
nhiét do nay trong vong 2 phut) 1én dén 240°C. Giir nhiét do nay trong 10 phut, sau dé ting 1&n
280°C véi 5°C/phit. Giir nhiét do nay trong 40 phut. Thoi gian phan tich la 120 phat. Thé tich
bom vao la 1pl.

Diéu kién khéi phdo MS: Dong dién ion hoa 70eV, dai phd khéi tir 45 - 500m/z.

Hé sb Iuu retention index (RI) cua CAc cau tir tinh dau duoc xac dinh bang diy dong dang n-
ankan (C8-C38) dudi cuing mot diéu kién phan tich.

Céu tr tinh dau duoc xac dinh bang cach so sanh hé s luu RI cta cac ciu tur tinh dau voi
ngudn thu vién NIST 11, WILEY 7 va ngudn tai liéu tham khao [10]. Ham lwong (%) cac thanh
phan trong tinh dau duoc tinh todn dwa trén dién tich hoic chiéu cao cua pic sic ky (detector
FID) ma khong st dung cac yéu té diéu chinh.

2.2.4. Phuong phap thir hoat tinh khang vi sinh vt

Céc chiing vi sinh vt kiém dinh

Bao gdm nhiing vi khuan va nam tiéu bicu nhu:

- Vi khuan gram (+): Bacillus subtilis (ATCC 6633), Staphylococcus aureus (ATCC 13709),
Lactobacillus fermentum (phong bao tang giéng chuan vi sinh vat, Pai hoc Qudc gia Ha Noi).

- Vi khuan gram (-): Escherichia coli (ATCC 25922), Pseudomonas aeruginosa (ATCC 15442),
Salmonella enterica (phong bao tang gidng chuan vi sinh vat, Pai hoc Quéc gia Ha Noi).

- Vi nam: Candida albicans (ATCC 10231).

M&éi trudong nudi cay

MHB (Mueller-Hinton Broth), MHA (Mueller-Hinton Agar); TSB (Tryptic Soy Broth); TSA
(Tryptic Soy Agar) cho vi khuan; SDB (Sabourand-2% dextrose broth) va SA (Sabourand- 4%
dextrose agar) cho nim.

Phuong phap thir hoat tinh khang vi sinh vat kiém dinh

Hoat tinh khang vi sinh vat kiém dinh dugc thuc hlen dua trén phuong phap pha lodng da
nong do. Pay 1a phuong phap danh gia muc d6 khang khuan manh yéu ciia cac mau thir thong
qua cac gia tri 1Cso (ndng do trc ché 50%) [11]-[13].

Pha loang mau thu:

M3u ban dau duoc pha lodng 2 budc trong DMSO 100% va nudc cét tiét trang thanh mot day
4-10 nong do. Nong do thir cao nhat trong thar nghiém la 256 pg/ml.

Ther hogt tinh:

- Vi sinh vat kiém dinh dugc lwu gitt ¢ -80°C. Trudc khi thi nghiém, vi sinh vat kiém dinh
dugc hoat héa bang moéi trudng nudi cy sao cho nong do vi khuan dat 5x10° CFU/ml; nong do
ndm dat 1x10° CFU/mI.

- L4y 10pl dung dich mau thir & cac nong do vao dia 96 giéng, thém 190 pl dung dich vi
khuan va nim da duogc hoat hoa & trén, u & 37°C/ 16-24h.

Chat ddi chung: Khang sinh Ampicillin cho céc ching vi khuan gram (+), khang sinh
Cefotaxim cho cac chung vi khuan gram (-), Nystatin cho nam.

Xur Iy két qua

- Gi4 tri ICso durge xac dinh thong qua gia tri % e ché vi sinh vat phat trién va phan mém may
tinh Rawdata.
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% uc ché té bao = (ODching (+)— ODimiu thi)/( ODehimg (+)— ODching () X 100% 1)
(Highlnh% - 50) X (HighConc - LOWConc)
ICSO - HighConc - . (2)
Highy,o, - Lowygpe,
(Trong dd, HighcondLOWcon: chdt thir ¢ nong do caolchdt thir ¢ nong do thap;
Highinhoe/ LOWinhos: % 2C ché o nong dé caol/% uc che ¢ nong do thap ).

3. Két qua va thao luan
3.1. Pinh tinh cac nhém chdt chinh c6 trong dich chiét cia phan trén mér dat cay he

Dinh tinh cac nhém chét chinh bang phan @ng hoa hoc thudng quy. Phuong phéap dinh tinh
cac nhom chat hitu co thudng gip trong duoc liéu nhiam danh gia so bo cac nhom chat cé thé co
trong mau nghién ciu; tir do c6 thé lya chon cac phuong phap chiét xuét thich hop, ciing nhu ¢6
cin cir dé dé ra cac hudng nghién ciru vé thanh phan hoa hoc thich hop. Phuong phap dinh tinh
don gian, d& thao tac, pht hop véi nhiéu mau nghién ctu.

Tién hanh thuc hién phan ung, két qua duoc trinh bay trong bang 1.

Bang 1. Két qua dinh tinh cac nhom chdt chinh trong dich chiét phan trén mér ddt cua he

STT  Nhém chat Phan wng dinh tinh Két qua Két luin

Phan tng vé6i FeCls 5% +

1 Flavonaid Phan ting Cyanidin + Co
Phan ung Diazo hoa +

2 Saponin Phan 1tng tao bot + Co
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STT  Nhém chat Phan wng dinh tinh Két luan
Phan ung Liebermann- +
Burchard
. Phan ung dong mo& vong i R ,
3 Coumarin lacton Khéng c6
4 Acid amin Phan tng vé6i Ninhydrin 3% - Khéng c6
5 Acid hiru co Phan {tng v6i Na,CO3 + Co
6 buong khu Phan ung vai TT Fehling + Cé
7 Alcaloid Phan utng Mayer + Cé
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STT  Nhém chat Phan wng dinh tinh Két luan
Phan tng Dragendroff +
Phan {tng Bouchardat +
Phan tng vai gelatin 1% +
8 Tanin Céo
Phan {tng véi chi acetat 10% +
9 Anthraquinon  Phan Gng Borntrager - Khéng co
Phan ung Keller-kiliani -
10  Glycosid tim Khong co
Phan ung Liebermann- +

Burchard
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STT

Nhom chét Phan ing dinh tinh

Két luan

Phan ung Legal

Phan ung Baljet

Nhan xét: Nghién ciru da tién hanh dinh tinh so bo thanh phan hoa hoc cua phan trén mat dét
cay he. Mau he thu hai tai thanh phd Hué c6 cac nhdm chat hoé hoc chinh 1a: flavonoid, saponin,
acid hiru co, duong khir, alcaloid va tanin. Két qua dinh tinh trong nghién ciu nay kha tuong
ddng vai nghién ciu cua tac gia Pham Nhut [14]. Trong nghién ctu cia Pham Nhut, dich chiét
ethanol cua 14 he co alcaloid, flavonoid, terpenoid, coumarin, duong khir va trong dich chiét nudc
c6 cac nhém chét 1a alcaloid, tanin, flavonoid, terpenoid, saponin va duong kha. Theo bdo céo
cua Loredana (2016), thanh phan hoa hoc cua 5 loai hanh trang khac nhau (Allium cepa L.) trong

&Y ¢6 chtra ham luong cao cac polyphenol, acid hiru co va duong khir [15].
3.2. Thanh phan hoa hec ciia tinh ddu phan trén mdr dat cay he

Thanh phan hoé hoc cua tinh dau duoc phan tich bang phuong phap GC/MS cho két qua nhu

bang 2.
Bang 2. Thanh phan hoa hoc cua tinh ddu phan trén mdr dat cay he
STT Tén chat RI [10] RI (AT) RT %
1 Myrcene 988 991 8,59 0,27
2 a-Terpineol 1186 1191 16,97 0,34
3 2-Undecanone 1293 1294 21,53 0,24
4 (E)-Caryophyllene 1417 1420 26,93 0,84
5 a-trans-Bergamotene 1432 1437 27,61 0,63
6 Aromadendrene 1439 1440 27,74 0,40
7 a-Humulene 1452 1455 28,35 0,96
8 n-Dodecanol 1469 1475 29,20 0,70
9 y-Muurolene 1478 1478 29,30 0,86
10  (E)-p-lonone 1487 1487 29,69 1,10
11  Tridecanal 1509 1511 30,64 0,42
12 y-Cadinene 1513 1516 30,83 1,09
13 3-Cadinene 1522 1525 31,21 1,90
14 trans-Cadina-1,4-diene 1532 1534 31,54 0,15
15  a-Cadinene 1537 1539 31,75 0,23
16  a-Calacorene 1544 1544 31,95 0,30
17 (E)-Nerolidol 1561 1565 32,77 0,41
18  Spathulenol 1577 1580 33,35 1,77
19  Globulol 1590 1586 33,59 1,75
20  Viridiflorol 1592 1594 33,89 0,59
21  Tetradecanal 1611 1614 34,65 2,58
22 Selina-6-en-4-ol 1624 1622 34,94 2,38
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STT Tén chat RI1[10] RI (AT) RT %
23 1-epi-Cubenol 1627 1631 35,28 0,56
24 epi-a-Cadinol 1638 1644 35,79 2,67
25 a-Muurolol 1644 1649 35,97 0,37
26 B-Eudesmol 1649 1653 36,10 0,24
27 a-Cadinol 1652 1658 36,30 2,58
28 Intermedeol 1665 1662 36,43 0,99
29 n-Tetradecanol 1671 1677 37,02 0,68
30 2-Pentadecanone 1697 1699 37,83 1,14
31  (2Z,6E)-Farnesol 1722 1723 38,69 0,45
32 Mint sulfide 1739 1739 39,26 1,20
33 n-Octadecane 1800 1800 41,41 0,81
34 6,10,14-Trimethylpentadecan-2-one 1847 1847 42,99 3,29
35 n-Octadecane 1900 1884 44,26 0,35
36  (5E,9E)-Farnesyl acetone 1913 1919 45,42 0,82
37 Methyl hexadecanoate 1921 1927 45,66 0,38
38 IsoPhytol 1942 1949 45,37 0,78
39  Geranyl linalool 1960 1955 46,56 2,68
40 Ethyl hexadecanoate 1992 1995 47,86 0,38
41 n-Eicosane 2000 1999 48,01 0,28
42 Octathiocane 2004 2019 48,63 0,97
43 n-Octadecanol 2077 2085 50,67 0,37
44 Methyl linoleate 2095 2094 50,93 0,43
45 n-Heneicosane 2100 2100 51,13 1,73
46 Phytol 2119 2121 51,76 24,86
47 Linoleic acid 2133 2162 52,97 0,29
48 n-Tricosane 2300 2300 56,92 1,97
49 Hexacosane 2600 2599 65,19 0,51
50 Heptacosane 2700 2699 68,90 2,48
51 Nonacosane 2900 2899 76,77 1,06
52 Untriacontane 3100 3098 81,52 0,36

Téng 75,55

Tur két qua GC-MS cho thay thanh phan hoa hoc chinh cua tinh dau phan trén mat dét cay he
thu héi tai thanh ph Hué Ia Phytol (24,86%). CAc nghién cau & trong va ngoai chu yéu tap trung
vao tinh dau ca he, hiu nhu rét it nghién ciu vé tinh dau phan trén mat dat caa cy he. Jizhe Shi
va cong su da nghién ctru thanh phan hoé hoc cua tinh dau 14 he & Trung Qudc va thay rang thanh
phan chinh caa nd 1a cac hop chat ¢ chira luu huynh, chiém 91,41% bao gdm allyl methyl
trisulfide, diallyl disulfide, diallyl trisulfide va dimethyl trisulfide [16]. Thanh phan tinh dau cua
mot sé loai khéc thudc chi Allium ciing ¢6 ham luwong hop chét chira Tuu huynh cao [17]. Tuy
nhién, nghién cau nay cho thy thanh phan tinh dau phan trén mat dat he thu hai & Hué chi chua
mint sulfide véi ham lugng thap 1,2%. Biéu ny c6 thé do anh huong cua diéu kién khi hau hodc
tho nhudng di anh huong dén qué trinh sinh tong hop céac chét ¢ trong cay.

3.3. Két qud thii hogt tinh khang vi sinh vt ciia cao chiét phdn dogn va tinh ddu phan trén
mat dat cay he

Két qua thir hoat tinh khang vi sinh vat ciia cAc mau cao chiét phan trén mat dét cay he va tinh
dau chiét tir phan trén mat dat cay he véi cac chang vi sinh vat gram (+), gram (-) va nam duoc
trinh bay & bang 3.

Tir két qua nghién ciru cho thay, cac cao phan doan cua phan trén mat dét cay he cha yéu c6
kha ning khang lai vi khuan gram duong, cu thé 1a: cao n-hexan c6 kha nang khang vi khuan L-
fermentum, cao ethyl acetat khang vi khuan B.subtilis, cao dicloromethan c6 kha ning khéng ca
hai chung vi khuan trén. Tinh dau phan trén mat dat cay he bén canh tac dung khéng hai chung vi
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khuan twong ty nhu cac cao chiét thi con c6 kha niang chdng lai chiung nam C.albican. Trong cac
chang vi khuan gram dwong thi cac cao chiét va tinh dau thé hién tac dung khang khuan tét ddi
véi chung L.fermentum véi 1Cso tir 51,36-54,63 ug/ml. Nghién cuu caa Vién vé sinh dich té
Trung uong cho thay, nudc ép 14 he twoi va thanh phan bay hoi ciia cdy déu c6 tac dung khéng
khuan manh ddi vai Bacillus subtilis [8]. Cac hop chét luu huynh da duoc ghi nhan c6 mit trong
thanh phan tinh dau cua nhiéu loai chi Allium [18]-[20]. Céc hop chat nay duoc ching minh la
thanh phan dem lai hoat tinh khang khuan va khéang nim cho duoc liéu [18], [21]-[23]. Tinh dau
phan trén mat dat cay he & Hué chira thanh phan hop chat luu huynh véi lugng nho. Su khac biét
nay c6 thé do diéu kién tho nhudng, khi hau ciia ving trong da anh hudng dén qua trinh sinh tong
hop ciia cay. Pay c6 thé 1a nguyén nhan lam cho kha ning khang khuan cua tinh dau he & Hué ¢
mtc trung binh, véi gid tri 1Cso tir 51,36 pg/ml dén 192 ug/ml. Bbi vai dich chiét phan trén mat
dat cua he, céc cao chiét chu yéu co tac dung khang vi khuan gram dwong. Két qua nay khé tuong
ddng vai nghién ciru cia Nauman Khalid (2014), dich chiét ethanol cia cu he ciing co tac dung
khang vi khuén gram duong la S.aureus va B.subtilis [6]. ' ‘ ‘ ,

Bang 3. Ket qua 1Cso cuza phép thur hoat tinh khang vi sinh vt cua cao chiét va tinh dau phan trén mar dat

céy he
1Cs0 (ug/ml)
STT Ténmiu Gram (+) Gram (-) Nam
S. aureus B. subtilis L. fermentum S.enterica  E.coli P.aeruginosa  C. albican
1 ATM >256 >256 >256 >256 >256 >256 >256
2 ATH >256 >256 51,36+2,95 >256 >256 >256 >256
3 ATD >256 97,3945,5 51,61+3,0 >256 >256 >256 >256
4 ATE >256 192,00£7,26 >256 >256 >256 >256 >256
5 ATW >256 >256 >256 >256 >256 >256 >256
6 AT1 >256 167,3+8,3  54,63+4,01 >256 >256 >256 174,5449,22
7 Ampicillin ~ 0,02+0,005  3,6240,15 1,034+0,07 _ _ _ _
8 Cefotaxime _ _ _ 0,43+0,05 0,007+0,002  4,34+0,15 _
9 Nystatin _ _ _ _ 1,324+0,05

4. Két luan

Nghién ctru di so bd dinh tinh dwoc su c6 mat caa mot s6 thanh phan hoa hoc trong dich chiét
phan trén mat dat cay he nhu: flavonoid, saponin, alcaloid, acid hiru co va duong khir. Xac dinh
dugc thanh phan hoa hoc cua tinh dau phan trén mat dat cay he gom 52 cau tir, trong d6 thanh
phan chinh 1a phytol. Hoat tinh khang vi sinh vat cua céc cao chiét va tinh dau phan trén mat dat
cay he ciing da duoc bao céo. Day 1a bao cao dau tién vé thanh phan hod hoc va hoat tinh khang
khuan cua tinh dau phan trén mat dat cua he ¢ Viét Nam.

Loi cam on
Nhom nghién ctu tran trong cam on Quy nghién cau khoa hoc cia Truong Pai hoc Y —
Duoc, Dai hoc Hué di ho trg kinh phi thuc hién céng trinh nay.
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