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ABSTRACT

Ligusticum wallichii belonging to Apiaceae family have been widely used in
traditional Chinese medicine, Vietnamese and Korean folk medicine for preventing
anemia, and treatment of migraine and cardiovascular conditions. In addition, it
inhibits human pathogenic bacteria such as Pseudomonas aeruginosa, Salmonella
typhoid and Cholera sp.. This study aims to determine the contents of essential oil,
extracts, Z-lingustilide, and ferulic acid in 15 samples of cultivated Ligusticum and
to test for antifungal activity of the species. The essential oil contents varied from
0.20 to 0.32%. The contents of organic solvent extracts were from 7.52 to 18.45%.
Through HPLC analysis, the Z-lingustilide contents were determined in a range of
216.18-527.41 ug/g (w/dw) and the ferulic acid contents were from 119.45 to
501.57 ug/g (w/dw). The crude extracts and essential oils exhibited a relatively
strong in vitro activity agaisnt fungi Fusarium oxysporum, Sclerotium rolfsii, and
Colletotrichum gloeosporioides. The in vitro results also showed that the ethyl
acetate extract possesses the strongest activity against all of the tested fungi.

TOM TAT

Ligusticum wallichii thugc ho Apiaceae, dwoc si dyng rong rai trongy hoc 6 truyén
Trung Quoc Viét Nam va Han Quoc dé ngan ngira thiéu mdu, dieu tri chimg dau
nira dau va cdc bénh vé tim mach. Ngodi ra, nd con vk ché cdce vi khudn gdy bénh ¢
nguoi nhw Pseudomonas aeruginosa, Salmonella typhoid va Cholera sp.. Qua
nghién ciru nady, ham lwong tinh dau, cdc chat chiét xudt, Z-lingustilide va ferulic
acid trong 15 méau Ligusticum duoc trong va xdc dinh hoat tinh khang ndm ciia lodi
Ligusticum. Ham heong tinh dau thay doi tiv 0,20 dén 0,32%. Ham lwong cao chiét
bang dung méi hitu co tir 7,52 dén 18,45%. Thong qua phan tich dinh hrong HPLC,
ham luong Z-lingustilide dwoc xdc dinh khoang 216,18-527,41 ug/g (w/dw) va ham
lwong ferulic acid tir 119,45 dén 501,57 ,ug/g (w/dw) Cdc cao chiét va tinh dau thé
hién hoat tinh in vitro twong déi manh déi voi nam Fusarium oxysporum, Sclerotium
rolfsii va Colletotrichum gloeosporioides. Két qua in vitro ciing cho thdy cao chiét
ethyl acetate co hoat tinh manh nhét trén tat ca cac logi ném thir nghiém.
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1. GIOI THIEU

Xuyén khung c6 tén khoa hoc la Ligusticum
wallichii, 1a mot loai thuc vat cé hoa thudc ho Hoa
tan (Apiaceae). Day la loai cdy c6 ngudn goc tir
ving Hoa Béc (Trung Qudc) va duoc di thuc vao
Viét Nam. O Viét Nam, xuyén khung thudng dugc
tim thdy nhiéu & Hung Yén, Tam Dao va Lao Cai.
Chung thudng moc & cac suon nai, ddi rim mat, co
d6 cao 1500-3700 m so v&i muc nudc bién. Day 1a
mot loai thao mdc, than moc thing, gitra rudt rong,
mat ngoai than c6 cac dudong gan doc. N6 da dugc
sir dung hang ngan nam trong y hoc truyén thong
Trung Quéc, Nhat Ban va Han Qudc (Chinese
Pharmacopoeia, 2010).

Xuyén khung ¢6 vi cay, mui ndng, tinh am. Bo
phan duoc sir dung dé lam thudc 1a ré cay xuyén
khung (Baowan, 2009). Theo Dong y, Xuyén khung
c6 tac dung chira kinh nguyét khong déu, bé kinh,
dau bung, day truéng, nhae dau, phong thap Nhiéu
sach c6 dién da ghi lai, Xuyén khung la than dugc
trong chuyén tri cac bénh vé dau dau (Pu et al.,
2020). theo cac nghién ctru, thanh phan hoa hoc Chﬁ
yéu cua xuyén khung 1a cac alkaloid bay hoi va tinh
dau, bao gém cac hoat chét chinh nhu: ferulic acid,
senkyunolide, ligustilide,... Nhidu don hop chat
chiét xuét tir xuyén khung dwoc phat hién véi cac tac
dung duoc ly khac nhau trén cac co quan va hé thong
nhu ndo, mau, tim mach va than kinh; Chéng oxi
hoa, bao vé té bao than kinh, chong viém va chéng
ung thu (Du et al., 2016). Cu thé, qua mot s6 nghién
ctru, xuyén khung c6 tac dung diéu tri dau dau, dau
khop do phong thap, dot quy do thiéu méu ndo cuc
bo, co tim thiéu méu cuc bo, didu hoa rdi loan kinh
nguyét, kich hoat tuan hoan mau, va cac bénh tim
mach va mach mau ndo khac (Baowan, 2009). Tinh
dau xuyén khung c6 mot sb hoat tinh dwoc Iy nhu an
than, ha sot, tat ca nhitng loi ich nay da dwoc minh
chirg qua cac nghién cttu thuc nghiém in vivo va da
dugc sir dung nhu thude (Ran et al., 2011).

Trong nghién ctru nay, mot sb thong sb trong cy
xuyén khung da duoc xac dinh nhu: ham luong tinh
dau, ham lugng cao chiét, ham lugng cua Z-
ligustilide va ferulic acid, dong thoi hoat tinh khang
nam cua tinh dau va cao chiét xuyén khung ciing
duoc khao sat.

2. THUC NGHIEM

2.1. Nguyén liéu

Nguyén liéu duoc sir dung la cAc mau Xuyén
khung duoc trong & tinh Lao Cai, Viét Nam (ndm
2020).
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Céc chung ndm duoc st dung trong nghién ctu
bao gébm: Fusarium oxysporum (gdy bénh héo rli
chét vang), Sclerotium rolfsii (gdy bénh héo rii gbe
méc tring, thdi than) va  Colletotrichum
gloeosporioides (gay bénh than thu). Nhitng chung
nim nay duoc tach ra tur phan thuc vat bi bénh va
nuodi cay trong phong thi nghiém cua Vién Bao vé
thuc vat.

2.2. Xac dinh ham lwong tinh dau va cao
chiét miu xuyén khung
2.2.1. Xdc dinh ham lwrong tinh dau

15 mau xuyén khung dugc chuan bi theo khoi
luong quy dinh, can chinh x4c dén 0,01 g. 1ml xylen
dugc cho vao nhanh bén cua dung cu chung cét.
Phan mau nguyén liéu can chung cét tinh dau dugc
chuyén vao binh ciu, rdi ni lai binh ciu véi hé
clevenger va sinh han ngung tu. Téc d6 chung cat
dugc gia nhiét va didu chinh dén 2 mL/phat hoic 3
mL/phut. M&i mau duoc tiép tuc chung cét trong 6
gio. Khi két thuc chung cét, tit nhiét, mau dwoc dé
nguoi. Sau 10 phit, thé tich cua pha hitu co (hdn hop
ctia dau d& bay hoi va xylen) thu dugc trong 6ng
dong (TCVN 7039, 2013) dugc ghi nhan.

2.2.2. Xdc dinh ham lrong chat chiét duoc

Bbn gram bot xuyén khung c6 ¢& bot thé duoc
can va cho vao trong binh nén 250 mL. Cac dung
moi methanol, n-hexane, acetone, ethanol va ethyl
acetate duoc chiét dé thu duogc cac cao chiét trong
tmg. 100 mL dung méi dugc cho vao binh chiét,
ngam lanh. Dung méi dugc lac thinh thoang trong 6
gio dau, sau d6 dé yén trong 18 gio. Dung méi duoc
loc qua phéu loc khd vao 1 binh himg kho thich hgp.
20 mL dich loc duoc ldy chinh x4c cho vao mét coc
thiy tinh da can bi trudc, ¢6 quay dén kho. Can duoc
say ¢ 105°C trong 3 gid. Sau dé, ching duoc ly ra
dé nguoi trong binh hut 4m 30. Khdi lwong cin sau
khi siy dwoc can nhanh dé xac dinh va tinh phan
tram lugng chat chiét duoc theo vat chit kho (VCK)
(Hoi ddng Dugc dién Viét Nam, 2018).

2.3. Xac dinh ham lwgng Z-ligustilide va

ferulic acid trong cic miu Xuyén
khung bing phwong phap HPLC

Mau chuan dwoc chuan bi gom: 2,7 mg chét Z-
ligustilide doi chi€u, hoa tan v6i 1 mL MeOH duoc
dung dich c6 nong d¢ 2,7 mg/mL.

Mau thir duoc chuan bi gdm: Cac mau duoc lidu
duoc tan nho, mdi mau bot duoc lidu cho vao binh
Soxhlet 1a 2,0 g. Lugng MeOH dugc thém vao la
200 mL va tién hanh chiét téi khi dich chiét khong
con mau. Dich dugc loc rdi thu hdi toan bo dich



Tap chi Khoa hoc Trirong Pai hoc Can Tho Tap 58, So chuyén d@é: Khoa hoc ty nhién (2022)(2): 88-93

chiét, thu duoc cin. Cén dugc hoa tan lai bang 20 thoi gian luu (t=~20 phit) cia chét ligustilide, nhiéu
mL MeOH va cho vao binh dinh muc 25 mL, rdi nén thip & ca mau chuan va mau thir. Nhu vay, c6
thém MeOH dén vach. Dung dich tiém sic ky thu thé dung céac diéu kién sic ky da lua chon dé phan
duoc qua mang loc kich ¢& 0,45 uM (bo 5 mL dich tich dinh tinh va dinh lwong  chét
loc dau) . Z-ligustilide trong duoc liéu.

Diéu kién chay sic ky duoc lya chon khao sat: Thao tac duoc thuc hién twong tw dé xac dinh
May sac ky long hiéu nang cao Agilent 1260 pam Jugng acid ferulic. Sic ky dd HPLC thu dugc
Infinity, cot sdc ky: Agilent Eclipse Plus C18 (¢ 4,6 cho cac peak ciia chét ferulic acid tach 16 rang, sic
x 100 mm; ¢& hat 3,5 uM), Detector DAD phathién ¢ ¢4 (Hinh 1) ctia cac mAu thir ddu c6 peak, c6 thoi
& budce song 320 nM, toc do dong: 1,0 mL/pht, thé gian Iru tuong (ing VGi th(n gian luu (te~ 5 phiit) cta

thich bom mau: 10 uL, nhiét do: 25°C, dung mdi  chét ferulic acid, nhidu nén thap & ca mau chuan va
pha mau: methanol, p_ha dgng: acetopltrlle (kénh A) mau thir. Nhu vay, c6 thé ding cac diéu kién sic ky
va st dung 1,0% acetic acid/Hz0 (kénh B). da lua chon dé phan tich dinh tinh, dinh luong chat

Séc ky d6 HPLC thu duoc cho cac pic ciia chat fer}llic acid}rong dugc liéu. Trén co s¢ phuc?'ng phéap
Z-ligustilide tach rd rang, séc ky do (Hinh 1) ciacac ~ Phan tich da xay dyng, cdc ket qua phan tich dugc
mau thir déu ¢ pic, ¢o thoi gian luu tuong ang voi  9Ni nhan nhu Hinh 1.
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Hinh 1. Sic ky dd cia Z-ligustilide (A1) va méu thir (A2), ferulic acid (Bl) va miu thir (B2)

2.4. Thir nghi¢m hoat tinh khang ndm cia - D,
tinh dgu va cao chiét trong égac mau Cv (%) = 100 >< D —4 ©
Xuyén Khung Trong d6: D¢: dudng kinh tan ndm trén dia petri dbi
chung; 4: duong kinh khoanh agar-ndm, mm; Dy:
duong kinh tin nim trén dia petri tron mau thi
nghiém, mm.

Hiéu qua khang nam cua dau nghé duoc danh gia
trong diéu kién phong thi nghiém (in vitro): st dung
phuong phap poisoned food technique. Hoat tinh
khang nam duoc thi trén cac dia thach petri v&i moi 3. KET QUA VA THAO LUAN
truong PDA. Cac chung nam da phéan lap va lam
thuan duoc tién hanh duc vanh ngoai bang dung cu
duc 16 co duong kinh 4 mm. Sau khi thyc hién,
duong kinh tan nam sau d6 duoc dat 1én moi truong

3.1. Ham lugng va hoat tinh khang nim
caa tinh dau trong mau xuyén khung
3.1.1. Ham lwong tinh dau trong mau xuyén

PDA di tron véi mau thir. Mau thir duoc hoa tan khung

bing Tween 0,05% va methanol 2% hoic DMSO Trong 15 mAu xuyén khung dugc phan tich, két
2% & cac nong do thir nghi¢m. Sau do, mau thir dugc qua cho thdy ham luong tinh diu trung binh dat
tron vao moi truong PDA néng chay ¢ 50°C, da khur 0,297+0,019% (Hinh 2). Trong d6, mau 7 c¢6 ham
trang va d¢ ngudi. Moi nong do khac nhau s€ duoc lwong tinh dau dat cao nhit 0,43+0,04%, mau 11 co
thir nhac lai 3 lan trén moi truong PDA. Chang nam ham luong tinh dau thdp nhat 0,21+0,02%. Theo
sau khi dua 1én trén thach cuaa di ia petri dugc nudi Duri¢ et al. (2020), cdy xuyén khung & Chicago co
cdy & nhiét do 25°C. Sy phat trién cia nam dugc ham lugng tinh dau dat 1,6% cao hon nhiéu so véi
theo ddi trong thoi gian tir 1 dén 4 ngay. Su hinh ham luong tinh dau trong cy Xuyén khung trong tai
thanh va do dudng kinh tan nam dugc quan sat. Hiéu Lao Cai, Viét Nam.

qué irc ché dugc tinh theo cong thirc (1).
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Trong 15 mau cay xuyén khung duoc phan tich
n6i trén, két qua cho thay ham lugng chat chiét dugc
trung binh dat 12,334+0,429% (Hinh 2). Trong do,
mMau 6 c6 ham luong chét chiét duoc thép nhat dat
9,23+0,11%, mau 2 c6 ham luong chét chiét dugc
cao nhat dat 17,45+0,55%. Ham lugng nay thip hon
nhiéu so vai quy dinh trong Dugc dién Viét Nam
(2018) v& ham lugng chét chiét duoc trong ré xuyén
khung 1a khéng it hon 40,0% tinh theo duoc ligu kho
kiét.
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Hinh 2. Ham lugng tinh dAu (A) va chét chiét
duoc bang dung mdi ethanol (B) trong cac mau
Xuyén khung

3.1.2. Hoat tinh khing nam ciia tinh dau va

cao chiét trong mau xuyén khung

Hoat tinh khang nam F. oxysporum, S. rolfsii ciia
tinh dau va cao chiét tir xuyén khung duoc tién hanh
nghién ctu. Két qua cho thiy tit ca cac miu cao
chiét tai nong d6 1000 ppm tic ché twong ddi tét su
phat trién cua ba ching ndm F. oxysporum va S.
rolfsii (Hinh 3 va Hinh 4).
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Hinh 3. Két qua thir nghiém hoat tinh khang
nam S. rolfsii (1) va F. oxysporum (2) caa tinh
diu xuyén khung tai 500 va 1000 ppm sau 2
ngay thi nghiém

Control: déi chimg

EA

MeOH EtOH Axeton Control

Hinh 4. Két qua thir nghiém hoat tinh khang
nam S. rolfsii (1) va F. oxysporum (2) cao chiet
tir xuyén khung tai nong d§ 1000 ppm sau 2
ngay thi nghiém
(MeOH: cao chiét methanol; EA: cao chiét ethyl acetate;

EtOH: cao chiét ethanol; Acetone: cao chiét acetone;
Control: doi chiing)

Hiéu qua wc ché & ndng d6 1000 ppm cua cao
chiét xuyén khung duoc tién hanh nghién ciru véi 3
nim Fusarium oxysporum (FOAH), Sclerotium
rolfsii (SR-BV) va Colletotrichum gloeosporioides
(COK). Két qua cho thiy (Bang 1), tinh dau va cao
chiét dwong quy thé hién hiéu qua irc ché tot nhat
v6i SR-BV sau 2 dén 4 ngay nudi cdy, FOAH va
COK cho hiéu qua wc ché thap hon so v6i SR-BV.
Trong d6, cao chiét EA cho hiéu qua wrc ché cao nhat
VGi tat ca cac chung nam, dat 100%, 89,33% va
89,33% Vi lan lugt cac ching nim SR-BV, FOAH,
COK sau 2 ngay nudi ciy.

3.2. Ham lwgng Z-ligustilide trong mau

Xuyén khung

Ham lugng Z-ligustilide trong mau duong quy
duoc xac dinh bang phwong phép sic ky HPLC. Day
la mét phuong phap quan trong trong viéc xac dinh
ham luong va tir 46 danh gia chat luong cua mau can
phan tich. Két qua thu duoc thé hién trong Z-
ligustilide c6 trong tinh du cua xuyén khung. Dya
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vao két qua cua nghién ctru, hoat chét nay c6 hoat
tinh sinh hoc, thém vao d6, theo cac nghién cuu
duoc 1y hién dai, Z-ligustilide c6 tac dung chéng ung
thu, chong viém, chong doc, va bao vé than kinh
(Qingxuan et al.,2020).

Trong 15 mau xuyén khung dugc phan tich, két

qua cho thay ham luong Z-ligustilide trung binh 1a
419,888+16,946 pg/g (VCK) (Hinh 5). Trong do,
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mau 7 c6 ham luong Z-ligustilide thip nhéat dat
216,18+79,14 pg/g (VCK), mau 10 ¢6 ham luong Z-
ligustilide cao nhat dat 527,41+25,01 pg/g (VCK).
Theo bao céo cua Duri¢ et al. (2020), ham lugng Z-
ligustilide tréng tai Chicago dat 110 pg/g (VCK),
thap hon nhiéu so véi ham lugng Z-ligustilide trong
tai Lao Cai, Viét Nam. Tir d6 cho thay, xuyén khung
trong tai Viét Nam c6 thé manh vé hoat chat va c6
thé day 1a wu diém cua giéng.

Bang 1. Hiéu qua wrc ché ndm hai cdy trong caa tinh dau va cao chiét tir xuyén khung

Nong dd thir nghiém SR-BV? FOAH COK

(1000 ppm) 2 DAT 3DAT 2DAT 4 DAT 2DAT 4 DAT
Tinh déy xuyén khung 100 100 100 96,28 100 97,03
Cao chict methanol 83,06 80,95 37,64 26,10 37,64 26,10
Cao chict ethyl acetate 100 100 89,33 85,79 89,33 85,79
Cao chiét ethanol 97,98 93,61 62,08 50,66 62,08 50,66
Cao chiét acetone 100 96,32 73,03 68,50 73,03 68,50

aSR-BV: S. rolfsii; FOAH: F. oxysporum; COK: C. gloeosporioides
3.3. Ham luong ferulic acid trong mau 4. KET LUAN

xuyén khung

Tuong tu Z-ligustilide, ham lugng ferulic acid
trong mau xuyén khung duoc xac dinh bang phuwong
phap sic ky HPLC. Két qua thu duoc thé hién trong
Hinh 5. Ferulic acid da dugc bao céo la c¢6 kha nang
trc ché sy co mach do thudc co mach gay ra, do do,
ching c6 hiéu qua trong diéu tri cac tridu chimg co
that lién quan dén bénh vé tim mach (Yuwei et al.,
2016).

Trong 15 mau xuyén khung dugc phan tich, két
qué cho thay ham luong ferulic acid trung binh dat
366,531 £ 12,635 ug/g (VCK) (Hinh 5). Trong do,
mau 7 c6 ham luong ferulic acid thip nhét dat
232,68+16.09 pg/g (VCK), mau 4 c¢6 ham luong
ferulic acid cao nhét dat 501.57+6,09 pg/g (VCK).

600 4

B Ham lvong Z-ligustilide
B Ham lwong axit ferulic

Ham lwong (ug/g (KCK))
n w B [5:
8 8 8 8

.
o
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04
0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Mau
Hinh 5. Ham lwgng Z-ligustilide va ferulic acid

trong cdc miu xuyén khung dugc xic dinh ham
lwgng bang phwong phap HPLC
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Khao sat ham lwong va thanh phan hoat chit cua
ciy xuyén khung gitip danh gia chinh xac mau dugc
lieu. Két qua nay tao co so cho nhimng nghién ciru
sau hon vé thanh phan hoa hoc cua cdy Xuyén khung
va phuong phap canh tac dé cai thién chit luong ciy
xuyén khung. Két qua khao sat 15 mau xuyén khung
thu hai ¢ tinh Lao Cai, Viét Nam cho thiy cac mau
déu chira
Z-ligustilide va ferulic acid. DAy 1a hai thanh phan
quan trong tao nén tac dung duoc 1y trong diéu tri
cac bénh vé thiéu mau, huyét ap cao, tim mach,
chéng viém va chéng doc. Két qua khao sat hoat tinh
khang nam cho thiy tinh dau va cao chiét xuyén
khung c6 kha ning wc ché manh déi voi F.
oxysporum (FOAH), S. rolfsii (SR-BV) va C.
gloeosporioides (COK) tai 1000 ppm. Tinh dau
xuyén khung c6 hoat tinh manh nhat so véi cac cao
chiét. Cao chiét ethyl acetate thé hién hoat tinh
khang nam téi 100% trong ving ndng do thu
nghiém. Két qua nghién ctru da dong gop vao gia tri
sir dung mai vé hoat tinh khang nim cua ciy Xuyén
khung.
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