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SUMMARY

STUDY ON CHEMICAL CONSTITUENTS AND ANTIFUNGAL ACTIVITY
OF CODONOPSIS PILOSULA ROOTS

Codonopsis pilosula (Franch.) Nannf., a plant of the Campanulaceae family, is a well-known
traditional medicinal material. Until now there are few of reports on the chemical composition and
phamarcological activity of this plant. This paper reports on the process of extracting and determining
the total saponin and polysaccharide contents of the roots of C. pilosula growing in Quang Nam
province. Using chromatographic methods, we successfully isolated the principal lobetyolin. Its
chemical structure was determined by mass fragmentation analysis of ESI-MS/MS data and
comparision with those in the literatures. The total saponin content is more than 3% and
polysaccharide is more than 9%. These contents were relatively high, proving that the chemical
composition was related to the pharmacological effects of C. pilosula. Bioassay for antifungal activity
of n-butanol extracts from C. pilosula was carried out by food-poisoned technique. These n-butanol
extracts were consistently effective toward Sclerotium rolfsii and showed a weak inhibition against
Fusarium oxysporum.
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OXYSpOFUm.
1. MO PAU tai Viét Nam, Pang sdm moc hoang dai hoac
Cay Dang sam, con goi 1a Ping sam, co tén dugc trong nhiéu ¢ cac tinh Lang Son, Cao
khoa hoc 1a Codonopsis pilosula (Franch.) Bing, Lao Cai, Son La, Lam Ddng... Trén thé
Nannf., thudc ho Hoa Chuong gidi dd c6 cac nghién ctru vé thanh phan hod
(Campanulaceae), 13 mot loai cdy thudc quy, hoc ciia Pang sam, cac nghién ctru chi ra ring
song lau nam, than moc bo hay leo, c6 ngudn trong cdy c6 chira cac hop chét polyacetylene,
gbc tir khu vue Tay Bic Trung Qudc. Hién nay terpenoid, alkaloid, glycoside, flavonoid,
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saponin va polysaccharide; trong d6, ci Pang
sam chira cac thanh phan chi yéu gdm saponin
va polysaccharide [3, 4, 5].

Pang sam dugc coi 1a "nhdn sam cua nguoi
nghéo” vi cb cong dung gidng cua nhin sdm
nhung lai ré tién hon. Ciy Pang sim da duoc
sir dung rong rai voi nhidu muc dich khac nhau
boi cic cong dong dan cu ngudi dan toc thiéu
s6 ¢ ving cao tir rat lau doi. Theo dan gian,
Pang sam 1a mot vi thube bd khi, co thé ding
thay thé nhan sim trong cac bénh thiéu mau,
vang da, bénh bach huyét, viém thuong thén,
nuée tiéu cé albumin, chan phu dau [1]. Mot
s6 nghién ctru tai Trung Qudc cho thiy chiét
Xuét clia cti cdy Pang sam c6 tic dung chong
viém loét da day, ting cuong kha ning mién
dich, cai thién tri nhd, chita ho, ti€u dom, loi
tiéu tién [2]. Saponin cua Pang sam co tac
dung diéu tri va ngan ngira cac cin bénh vé tim
mach, chéng dong mau, chdng tiéu duong [1,
5]. Bac biét, polysaccharide trong Pang sam co
tac dung trc ché hoat dong cua té bao ung thu
da day, té bao ung thu biéu mé té bao gan,
chéng oxy hoa [4].

Bai bao nay chiing t6i thong bao qua trinh chiét
xudt, xac dinh ham lugng saponin va
polysaccharide toan phin tir cu Pang sim;
khao sat kha nang khang sinh ctia cao chiét n-
butanol dbi véi ndm S. rolfsii va F. oxysporum
nham dinh huéng cho cic nghién ctru sdu hon
tiép theo. Bén canh d6, phan 1ap hop chat
lobetyolin bang cac phuong phap sic ki, cdu
tric hoa hoc cta lobetyolin dugc xac dinh béng
ESI-MS/MS ¢ hai ché do positive mode va
negative mode.

2. THU'C NGHIEM

2.1. Miu thue vt

Cu cua cay Dang sam C. pilosula dugc thu
hoach vao thang 08/2018 ¢ huyén Tay Giang,
tinh Quang Nam va dugc giam dinh boi ThS.
Nghiém Dtc Trong, Pai hoc Dugc Ha Noi.
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Hinh 1: Mdu cii Pang sam thu hdi tai Quang
Nam

2.2. Phuong phap thuc nghiém
2.2.1. Phwong phdp phén lgp cdc hop chit
a. Sdc ky 16p mong (TLC): Sic ky 16p mong
dugc thyc hién trén ban mong TLC silica gel
60 Fas4 20x20 cm (Merk, 1.05554.0001). Pugc
phat hién bang thudc thir anisaldehyde/H,SO4.
b. Sdc ky c¢ét (CC): Sic ky cot thuong (CC)
dugc tién hanh véi chat hip phu la silica gel
(Merk, 60 A) c6 cd hat tir 40 + 63pum; dudng
kinh ¢6t d = 4 cm; chidu cao 15 cm; luong
silica gel nhdi ¢t 1a 5 gam. Tién hanh phan lap
cao chiét n-butanol trén cot sic ky silica gel,
dung méi rira gidi 12 hon hop etyl axetat (E)/
metanol (M): E/M = 98/2; E/M = 97/3; E/M =
96/4; E/M = 95/5; E/M = 90/10; E/M = 88/10;
E/M = 85/10; E/M = 80/10 thu dugc 6 phan
doan ki hiéu 1a PD1-6. Qué trinh sic ky cot
duoc theo ddi bang sic ky 16p mong (TLC) véi
hé dung moi trién khai 1a E/M/W = 8/1/0.5.
Phéan doan PD35 dugc tinh ché lai trén cot silica
gel 1an thir 2, sir dung dung moi rira giai 1a hdn
hop E/M = 90/10, két tinh phén doan thu dugc
tinh thé 1.
2.2.2. Xdc dinh cdu tric cdc hop chit
Phé khéi (ESI-MS/MS) duge do trén may ghi
phé khdi VARIAN 920-MS, két qua thu duoc
tir cac dit liéu phd khéi ¢ 2 ché do positive
mode va negative mode sir dung dé dua ra
cong thirc phan tir; so sanh cac peak ion cua
phan manh véi cac dit liéu da cong bd trong tai
liéu tham khao, tir d6 dua ra cac cong thirc ctia
phan manh.
2.2.3. Xdc dinh saponin va polysaccharide
toan phan
RE cu Pang sam sau khi thu hai duoc so ché
lam sach. Tién hanh siy kho & nhiét d6 40-
50°C. Nghién nho tao cac hat kich thudc 2-3



mm. Quy trinh xac dinh ham lugng saponin
toan phﬁn trong Pang sam duoc thuc hién theo
Dugc Dién Viét Nam IV [1]. Ngam chiét mau
(46.79 g) voi dung moi metanol 95% (100 ml)
trong 24 gio tai nhiét d¢ phong. Dich chiét
metanol duogc loc tach khoi phén ba. Phan ba
nay sau d6 duge dun hoi luu 2 14n véi metanol
(100 ml) trong 2 gio.

Phan dich sau hoi luu g0op voi dich chiét ngam,
tién hanh co quay loai dung moi, hiéu chinh
thé tich dén 200 ml bang nudc cit. Sau d6
chiét phan b6 voi hdn hop n-hexan (H) va etyl
axetat (E) (H:E = 1:1) theo ti 1€ 1:1, cho vao
phéu chiét lic déu. Sau mot thoi gian, hdn hop
phén thanh 2 16p, 16p phia trén la phan lop
H/E, 16p phia dudi 1a phan 16p nudc. Tach
riéng 2 16p, ldy phan 16p nude hiéu chinh thé
tich bang nudc cit dén 200 ml, dem chiét 3 1an
v6i dung moi n-butanol (ti 18 1:1). Gop 3 lan
phan 16p n-butanol, tién hanh c6 can loai dung
mdi thu duogc cao chiét n-butanol, phan cin
dang bot tréng thu dugc 1a saponin toan phﬁn
(3.39 gam).

Quy trinh xac dinh ham lugng polysaccharide
toan phan trong Pang sam dugc thyc hién theo
patent US 3999343 [5]. Phin bi sau khi chiét
v6i metanol duge dem dun hdi luu voi nude
cit trong 3 gid, dich thu duoc hiéu chinh dén
thé tich 100 ml, sau d6 thém vao etanol 95% (ti
1¢ 1:2). Bé lang qua dém xuat hién két tia.
Phan dich loc dugc két tua 1an 2 sau d6 gop két
tha, ria két tua, dem séy roi can dén khdi
luong khong doi, thu dugc polysaccharide toan
phan (3 gam).

2.2.4. Ky thudt thur hoat tinh khdng sinh

Str dung phuong phap food-poisoned technique
dé khao sat hoat tinh khang sinh ciia cao chiét
rolfsii va F.
oxysporum, xac dinh bang cach tron chit hodc

n-butanol d6i véi nam S.

can chiét vao moi truong PDA néng chay theo
dung ndng do thir nghiém. Pia petri sau khi
duoc dua nidm 1én trén thach da duge nudi cfiy
¢ nhié¢t do 20°C trong 1-3 ngay va do duong
kinh tan niam. Hiéu qua khang ndm dugc tinh
theo cong thirc:
Cy (%) =100 » 2=
D-4
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Trong d6: D.: duong kinh tin nam trén dia
petri d6i chimg; 4: dwdng kinh khoanh agar-
ndm, mm; D;: duong kinh tan nim trén dia
petri tron chat phén tich, mm.

3. KET QUA VA THAO LUAN

3.1. Saponin va polysaccharide toan phin
trong ci Pang sim thu hai ¢ tinh Quang
Nam

| s Saponin
16 4 /3 Polysaccharide -

Content (%)

Sample

Hinh 2: Ham luong saponin va polysaccharide
toan phan trong cii Pang sdam

Tién hanh chiét phan doan biang cac dung moi
phan cuc khac nhau trén 10 miu khé ct Pang
sam thu duoc két qua ham luong saponin va
polysaccharide toan phan nhu hinh 2.

Trén 10 mau kho Pang sam duoc khao sat, da thu
dugc cao saponin va cao polysaccharide toan
phin véi ham luong saponin trung binh dat
3.73%, lugng polysaccharide trung binh dat
9.52% tinh trén khéi lugng kho duoc liéu; ham
lwong ndy ¢ su thay doi theo do tudi ctia cay. So
sanh v6i mau C. pilosula thu hai tai Taiyuan
Trung Quéc (saponin dat 2.48% va
polysaccharide dat 18.25%) [10], ham luong
saponin thu dugc ¢ Pang sam Viét Nam tuong
ddi cao, trong khi do, lugng polysaccharide toan
phén thap hon so véi Dang sam Trung Qudc.
Nghién ctu chua xac dinh dugc cac loai
saponin va polysaccharide cu thé, tuy nhién két
qua nay da chirng minh cay c6 chira saponin va
polysaccharide 14 thanh phan hoa hoc c6 lién
hé véi cac tac dung ciia Pang sam: bd khi, ting
cudong mién dich co thé, chdng viém loét da
day, chéng dong mau, ngin ngira cac cin bénh
vé tim mach, chéng tiéu duong, chéng oxy hoa
[1, 4, 5]. Saponin va polysaccharide con dugc
tim thay véi ham lugng cao trong mot sb cay



chi
notoginseng...) [8].

thudc Panax (P. quinquefolium, P.
Saponin trong ct Dang sam chu yéu 1a saponin

triterpenoid, nhom dammaran tetracyclic
(saponin triterpen 4 vong), mot it la oleanane
(saponin triterpen 5 vong), chira
Rby) va
protopanaxatriol (ginsenosid Rg;, ginsenosid
R.) [2, 4].

Polysaccharide c6 trong Pang sam dugc cau

protopanaxadiol  (ginsenosid

thanh tir cac monosaccharide lién két véi nhau
bang lién két 1 — 3 hodc 1 — 2, 3 glucosid; c6
khung (1 — 3)-p-D-galactopyranosyl, (1 — 2,
3)-a-D-galactopyranosyl va (1 — 3)-4-D-
rhamnopyranosyl. Gan day, Zhang YJ va cong
su (2010) da phan 1ap dugc mot polysaccharide
tir cii dang sam C. pilosula c¢6 khdi lugng phan
tir 7.4x10* Da duoc tao thanh tir cAc monomer
galactose, arabinose, rhamnose qua cac lién két
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(1 - 3)-p-GalpNAc, (1 — 3)-a-Rhap va (1 —>
2, 3)-p-Galp [9].

3.2. Hoat tinh khang sinh ciia cao chiét n-
butanol

Khéo sat hoat tinh khang sinh cia cao chiét n-
butanol trén nam S. rolfsii va F. oxysporum tai
ndéng do 1 mg/ml, do duong kinh tan ndm va
tinh toan hiéu qua trc ché. Tai thoi diém 1 ngay
sau nudi cdy, cao chiét n-butanol trc ché 35—
56% su phat trién cta tan nam S. rolfsii. Trén
dia petri quan sat dugc (hinh 3A) tan ndm S.
rolfsii phat trién rat nho cho thdy cao nay co
hiéu qua e ché dang ké; sau 2 ngay nudi cdy,
trc ché 13-49% nam S. rolfsii. P6i voi ndm F.
oxysporum, hoat tinh cla cao chiét n-butanol
thé hién yéu; hiéu qua tc ché 18-37% ddi véi
mycelia cia F. oxysporum sau 1 ngay (hinh
3B) va 6-24% sau 3 ngay nudi cdy.

Hinh 4A

Hinh 3: Cao chiét n-butanol ikc ché mycelia
ctia ndm.
A: ndm S. rolfsii; B: nam F. oxysporum
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3.3. Phan lap va xac dinh cAu tric hop chét
1 ¢6 trong ci Ping sim

Bing phuong phap sic ky cot silica gel thong
thuong thu dugc mot hop chét rén dang bot
trang tir phan doan PD5 cia cii Dang sam. Hop
chat phan 1ap (1) duoc xac dinh cdu trac bang
phd khdi ESI-MS/MS két hop véi so sanh cac
tai liéu da cong bb.

OH
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Hinh 4: Phé ESI-MS (A: positive mode) va (B: negative mode) ciia hop chit 1
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Hinh 5: Phé ESI-MS/MS (negative mode) ciia cdc phdn manh ciia hop chat 1
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Trén phd ESI-MS ctia hop chét 1 & hai ché do qua & hinh 4 va 5. Hinh anh phd ESI-MS
positive mode va negative mode déu thu dugc positive mode (hinh 4A) xuit hién peak ion gia
céc peak ion gia phén tir twong mg nhu két phan t& [M+Na]" ¢ m/z 419.1552. Theo cong
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b clia céc tac gia Min Xie va cong su [2], phd
khéi phan giai cao HR-ESI-MS cuia lobetyolin
xuit hién peak [M+Na]® & m/z 419.1702
(twong ung va6i cong thure phan tr CooH23NaOs,
theo tinh toan 1y thuyét m/z 419.1676).

Trén phd ESI-MS ché d6 negative mode cua
chat 1 (hinh 4B) cho peak ion gia phan tir [M-
H + H,CO]" & m/z 441.1317. Trén hinh anh
phd ESI-MS/MS phan tich peak m/z 441.1317
xuit hién cic phan manh c6 sd khbi m/z
161.0567, m/z 215.1226 va m/z 185.1094. Su
phan manh dwoc biéu dién qua so db (hinh 5).
So sanh dir li€u cic phan manh trén ESI-
MS/MS véi tai liéu tham khéo [2, 7], cau trac
hop chét 1 dugc két luan 1a lobetyolin.

Céc tai liéu nghién ctru di cong bd trude day
cho thay trong ci Pang sam C. pilosula chira
hop chét lobetyolin, 1& chat chi thi ding dé
dinh tinh Pang sam [2, 3, 4, 6]. Lobetyolin
thudc nhém hop chét polyyne, duge phan lap
tur cac cay khac thudc chi Codonopsis nhu C.
tubulosa, C. lanceolata, C. tangshen, C.
lanceolata va C. nervosa [6]. Theo nghién ciru
cua Jing va cdng su (2014), lobetyolin c6 ham
luong 0.034 — 0.720 mg/g trong C. pilosula,
0.032 — 0.292 mg/g & C. pilosula var. modesta
va 0.008 — 1.302 mg/g & C. tangshen [3]. Hop
chat nay con dugc phan lap tir cic cay thude
chi Lobelia, Platycodon, Campanumoea [6].
Mot sé polyyne khac ciing dugc tim thiy trong
bang sam C. pilosula nhu lobetyolinin (0.043
— 0.058 mg/g), lobetyol (0.023 — 0.029 mg/g)
[2, 3, 10].

OH

OH

lobetyolin: R = -Gle

lobetyolinin: R = #Glc (6—=1)-4Glc

lobetyol: R=H
Lobetyolin c¢6 dic tinh chéng viém loét da day
gdy ra boi etanol, c6 kha ning chdng ung thu,
chéng virus, khang viém, bao vé niém mac da
day va chdng oxy hoa [6]. Lobetyolin thu nhan

tir Dang sdm co thé dugc ing dung dé san xuat
céc san pham y dugc pham.

4. KET LUAN

Ham luong saponin va polysaccharide toan
phan tir ci cdy Pang sam trong & tinh Quéang
Nam da dugc dinh lugng. Can cit vao lugng
saponin va polysaccharide thu dugc, c6 thé
khing dinh Pang sam Viét Nam c6 gia tri duoc
lidu kha tbt so v&i cac loai sam cung loai cua
mot s6 nude trén thé gidi. Qua khao sat, khing
dinh cao chiét n-butanol tir Pang sam co hiéu
qua e ché dbi vi nAm S. rolffsii — nim gay
bénh héo rii gbc va ré cay. Hop chét lobetyolin
da dugc phan lap va xac dinh cAu tric bé'mg
phé khéi ESI-MS/MS, ¢6 hoat tinh chéng viém
loét da day, chdng virus, chdng oxy hod, chdng
ung thu. Két qua thu dugc trong nghién ciru
nay gop phan xady dung co so dir lieu day du
hon vé thanh phan hoa hoc ciia cdy Dang sam,
¢6 thé tao co s& cho nhiing nghién ciru khoa
hoc tiép theo vé loai cay nay.
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