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Cac hop chat phan 1ap tir dich chiét n-hexan cla ré Dang sam

Viét Nam [codonopsis javanica (blume) hook.F.] thu & Lam Pong
Nguyeén Thj Thdang Long, Dinh Thj An, Trinh Thj Diép
Truong Dai hoc ba Lat
Tém tat
Dat van dé: Dang sdm Viét Nam [Codonopsis javanica (Blume) Hook.f., ho Campanulaceae] dwoc khai
théc tu nhién va duoc sir dung kha phd bién & LAm Dong nhung con it dwoc nghién clru vé thanh phan héa
hoc. Bai bdo nay trinh bay két qua phan lap va xac dinh cdu tric cac chat tir phan doan chiét n-hexan cua ré
loai dang sdm nay. Poi twgng va phwong phap nghién ciru: Ré dang sdm Codonopsis javanica dugc thu hai
& Vudn qudc gia Bidoup — Nui Ba, LAm Dong vao thang 5/2018. Cac hop chat duwoc phan 1ap bang cach két
hop cac phuwong phap sdc ky cot, sac ky I[&p mdng. Cau tric héa hoc clia ching dwoc nhan dang dua vao phd
cdng hudng tir hat nhan, phé khéi va phé hdng ngoai. K&t qua va K&t luan: a-Spinasterol (1), acid arachidic
(2) va acid 6-hydroxyoctadecanoic (3) d3 duoc phan ap va xac dinh cdu tric tir ré dang sam Viét Nam. Day 1a
[an d4u tién cac hop chat nay dwoc phan |4p tir loai Codonopsis javanica.
Tir khéa: Codonopsis javanica (Blume) Hook.f., a-spinasterol, arachidic acid, 6-hydroxyoctadecanoic acid.

Abstract
Chemical constituents of n-hexane extract from codonopsis
javanica (blume) hook.F. Roots collected in Lamdong province of

Vietnam
Nguyen Thi Thang Long, Dinh Thi An, Trinh Thi Diep
Dalat University

Background: The roots of Codonopsis javanica (Blume) Hook.f., Campanulaceae were naturally exploited
and used quite commonlyinLam Dong province butlittle research hasbeendone ontheirchemical composition.
This article reports the isolation and structural determination of 3 compounds from the n-hexane extract
of this material. Materials and method: The roots of Codonopsis javanica (Blume) Hook.f. were collected
from Bidoup — Nui Ba National Park, Lam Dong province in May 2018. Compounds were isolated by using
various chromatographic methods. Their structures were determined by NMR, MS, and IR spectroscopic
methods. Results and Conclusion: a-Spinasterol (1), arachidic acid (2), and 6-hydroxyoctadecanoic acid (3)
were isolated and determined from the n-hexane extracts of the roots of Codonopsis javanica (Blume) Hook.
F. These compounds were first isolated from the roots of this species.

Key-words: Codonopsis javanica (Blume) Hook.f., a-spinasterol, arachidic acid, 6-hydroxyoctadecanoic acid.

1. DAT VAN BE

Chi Codonopsis thuéc ho Campanulaceae, la mét
chi bao gdbm 42 loai cay hai ld mam ldu nam, chi yéu
duoc tim thay & Trung, Dong va Nam A. Ré cl cla
mot s loai Codonopsis dugc sir dung trong y hoc
c6 truyén vai tén goi dang sdm nhu C. lanceolata,
C. pilosula, C. ussuriesis, C. tangshen, C. subglobosa
- Thanh phan hda hoc cla céc loai thudc chi
Codonopsis bao gbm cadc hop chat terpenoid,
steroid, alkaloid, acid amin, polysaccharid. Mét s&
polysaccharid trong cac loai Codonopsis duwgc chirng
minh c6 cac tac dung dang chud y nhu tang cuong
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mién dich, chéng ung thu [2].

Pangsam Viét Nam [Codonopsis javanica (Blume)
Hook.f.] dwoc phat hién & cac tinh mién nui phia Bic
va khu virc Tay Nguyeén, |a vi thudc bé ty vi, ich khi d3
duogc dung tir 1au dé diéu tri suy nhuoc, thiéu mau,
ho, mét moi, vang da, kho tiéu, viém than, phu ng,
trT, bang huyét va bach huyét hodc phdi hop véi mot
s6 vi thudc khac trong céc bai thuéc bd da day, chira
ho, tiéu d&m [3]. V& thanh phan héa hoc cla loai
dang sam C. javanica, chi cé mét s& cdng bé cho thay
co chira stigmasta-7,25-dien-3-ol [4], B-sitosterol,
2'-hydroxy-N-((E,2R)-1,3,4-trihydroxyoctadec-8-
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en-2-yl) hexacosanamid (2), a-spinasterol 3-O-B-
D-glucopyranosid [5], ampelopsin, hesperidin,
adenosin va cac oligosacharid [6].

Vai ndm gan day, & LAm Ddng, dang sam duoc
khai thac ty nhién va dugc ngudi dan st dung kha
phd bién nhung con rat it cac cong bd vé thanh phan
héa hoc ctia ngudn duoc liéu nay. Do d6, ching
t6i da thuwc hién nghién cliru phan lap va xac dinh
cau tric mot s6 hop chat trong ré loai dang sam C.
javanica thu & LAm Doéng. Trong bai nay, ching toi
trinh bay k&t qua phan 1p cac chat tir phan doan
chiét n-hexan ctia ré loai dang sdm nay.

2. NGUYEN LIEU VA PHUO'NG PHAP

2.1. Nguyén liéu

Ré& dang sam Codonopsis javanica dwoc thu hai &
Vudn quéc gia Bidoup — Nui Ba, LAm Ddng vao thang
5/2018, sau d6 duoc say khd & nhiét dd 60°C. Mau
nghién clru dugc TS. Lwong Van Diing, Khoa Sinh
hoc, Truing Dai hoc Pa Lat thdm dinh tén khoa hoc.

2.2. Phurong phap nghién ctru

2.2.1. Phwong phdp phén Iép cdc hop chét

Sac ky lép mdng (TLC): Sac ki I&p mdng duoc thuc
hién trén ban mong silica gel trang sdn DC-Alufolien
60 F,., (Merck), silica gel RP (Merck). Phat hién chat
bang dén tlir ngoai budc séng 254 va 366 nm hodc
dung thudc thir hién mau la dung dich H,S0O, 10%
duoc phun déu I&n ban médng, say khd réi ho ndng
trén bép dién dén khi hién mau.

Sac ki cot (CC): Sac ky cot duoc tién hanh véi
chat hap phu la silica gel pha thudng (c& hat 40-63
um, 63-200 um, Merck), silica gel pha dado RP-18
(Merck).

2.2.2. Phurong phdp xdc dinh cdu tric héa hoc
cdc hop chdt

Diém néng chay do trén may Yanaco MP-S3. Phé
IR duwoc ghi trén mdy Nicolet IS5 FT-IR. Phé cong
hudng tir hat nhan *H-NMR, *C-NMR, DEPT, HSQC,
HMBC duoc ghi trén may Bruker Avance-500 MHz,
chuan ndi TMS. Phé khéi ESI-MS duoc ghi trén may
Agilent 1100 LC-MSD Trap.

2.3. Chiét xuat va phan lap

1kg ré dang sam kho d3 xay tho duoc chiét hoi
Iwu véi 5 lit ethanol 90% & nhiét do 80°C trong 1
gi®, chiét I3p lai 4 lan. Céc dich chiét dwoc gop lai
va cat loai ethanol duéi dp suat gidm dén con 0,3 it
dung dich dam dac. Chuyén dung dich ddm dic nay
sang binh chiét qua |8, phan tan trong 0,5 lit nuéc
va chiét phan doan Ian lvot vdi cdc dung méi cé do
phan cuc tang dan: n-hexan va ethyl acetat. Cat loai
hét cac dung moi dudi 4p suat giam thu dugc cac
phan doan chiét tvong &ng: n-hexan (13,54 g), ethyl
acetat (5,16 g) va nuwdc (131,29 g).

Cén chiét n-hexan (13,54 g) duoc tién hanh sic
ky cot v&i chat hap phussilica gel (63-200 um, Merck);
hé dung méi giai hap n-hexan: ethyl acetat theo ti l&
ethyl acetat ting dan tir 0% dén 1%, 5%, 10%, 20%,
50% va 100% cho 48 phan doan (H1 — H48). Phan
doan H26-29 (500 mg) dé bay hoi dung méi va xay
ra su két tinh tw nhién trong c6c. Phan tinh thé thu
duoc cho két tinh lai trong diclorometan, thu duoc
70 mg hop chat 1. Phan doan H22-23 (331,2 mg)
tach bang sic ky cot silica gel (40-63 pm, Merck),
rira gidi vdi hé dung mdi methanol : aceton (8:2)
thu duoc 20 phan doan H2223.1 — H2223.20. Phan
doan H2223.9 dwoc cd dén cin va két tinh lai trong
hé dung maoi n-hexan : aceton (9:1) thu duoc 10 mg
chat 2. Phan doan H31-36 (200 mg) dé bay hoi dung
moi va két tinh lai trong methanol, thu dwoc 45 mg
hop chat 3.

Chat 1: Tinh thé hinh kim mau trdng, nhiét do
néng chay 168°. Phé IR (KBr): v, cm™: 3435 (OH);
1659 (C=C). Phé ESI-MS: m/z 413,3 [M+H]*, M = 412
(C,,H,,0). Phé *H-NMR (500 MHz, CDC,) va “C-NMR
(125 MHz, CDCl,) 8, ppm: bang 1.

Chat 2: Bt vo dinh hinh mau trang, nhiét do
néng chay 75-76°C. Phd ESI-MS: m/z 313,0 [M+H]",
M = 312 (C,H,,COOH). Ph§ *H-NMR (500 MHz,
CDCI,) 8, ppm: 0,88 (t, J = 7,0 Hz, 3H); 2,35 (t,J=7,5
Hz, 2H); 1,25 - 1,32 (-CH). Ph3 “C-NMR (125 MHz,
CDCl,) 8, ppm: 177,40 (C-1); 33,64 (C-2); 29,09 (C-
3); 29,09 (C-4); 29,25 (C-5); 29,37 — 29,71 (C-6-17);
31,94 (C-18); 22,70 (C-19); 14,10 (C-20).

Chat 3: Bot vo dinh hinh mau trang, nhiét do
néng chay 90°C. Phé IR (KBr): V. cm™: 3432 (OH),
1720 (C=0). Ph6 ESI-MS: m/z 299,1 [M-H];, M = 300
(CH,.0,). Ph8 *H-NMR (500 MHz, CDCL) &, ppm:
0,92 (t,J=7,0 Hz, 3H); 3,52 (m, 1H); 2,29 (t, /= 7,5 Hz,
2H); 1,62 (quint, J = 7,5 Hz, 2H); 1,25 — 1,33 (-CH,).
Ph& “C-NMR (125 MHz, CDCl,) &, ppm: 177,90 (C-
1); 35,11 (C-2); 26,15 (C-3); 26,75 (C-4); 38,42 (C-5);
72,47 (C-6); 38,40 (C-7); 26,75 (C-8); 30,24 — 30,81
(C-9-15); 33,03 (C-16); 23,66 (C-17); 14,38 (C-18).

3. KET QUA VA THAO LUAN

Chat 1: Tinh thé hinh kim mau trdng, nhiét do
néng chay 168°. Phé IR (KBr): v, cm™: 3435 (OH);
1659 (C=C). Ph6 H-NMR ctia 1 cho thay tin hiéu
cdng hudng cua 3 proton olefin & §, 5,16 (dd, 1H,
J=8,5; 15,0 Hz), 5,15 (br s, 1H) va 5,03 (dd, 1H, J =
8,5; 15,0 Hz), mdt proton lién két véi -C-OH & 3,59
(m) va 6 proton methyl & 6, 1,03 (d, 3H, J = 6,5 Hz),
0,85 (d, 3H, J = 6,5 Hz), 0,83 (d, 3H, J = 6,5 Hz), 0,81
(t, 3H,J=7,0 Hz), 0,80 (s, 3H) va 0,55 (s, 3H). Tin hiéu
proton methyl & viing truong cao tai §,, 0,55 (s, 3H)
rat dic trung cho khung sterol [7]. Phé 3C-NMR va
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phé DEPT cuta 1 thé hién tin hiéu céng hudng cla
29 carbon, trong d6 c6 4 carbon olefin tai 6, 139,59;
138,17; 129,51 va 117,49 ppm, 1 carbon lién két véi
oxy tai 6_71,09 ppm, 7 nhém CH no, 2 C, 9 CH, va
6 nhém CH,. D6 la nhitng tin hiéu cong hudng dac
trung cho hop chat sterol chira mét nhdm OH va 2
lien két d6i. Tir cac ddc trung phé ndi trén, dy kién
hop chat 1 1a mot sterol cé tén goi 1 a-spinasterol.
Céc s6 liéu phd NMR clia hop chat 1 dugc so sanh
vGi s6 liéu da cong bd cho a-spinasterol 1a hoan
toan phu hop [8]. Cac gid tri phd H- va 13C-NMR
cla cac vj tri dwoc gan chinh xac nhé vao céc phé
hai chiéu 2D-NMR. Phé HSQC d3 gitp xac dinh céc
gia tri do dich chuy&n hod hoc 8, tlr céc gid tri &,
cla cac carbon cé mang proton trong ciu tric va
duwoc thé hién & bang 1. Cac tuwong tac xa (HMBC)
gitta H vdi C khang dinh céc gid tri d6 dich chuyén
héa hoc cta cac vij tri C va H nhu & bang 1 la hoan
toan phu hop. Phé ESI-MS cla 1 véi pic ion [M+H]*
tai m/z 413,3 cho thay khéi lvgng phan tlr cha 1 13
M = 412, twong (*ng véi cong thirc phan t&r C,H, O
clia a-spinasterol. Tir cac bang chirng phd ndi trén,
hop chat 1 duwoc xac dinh 13 (3B, 5a, 22E)-stigmasta-
7,22-dien-3-ol hay a-spinasterol. Hop chat nay d3
duoc chirng minh ¢ tac dung gidm dau, hoat tinh
doc t& bao d6i vdi cac dong té bao ung thu vy, ung
thu td&r cung [9, 10,11].

Chat 2: Hop chat 2 thu duwoc dudi dang bot vo
dinh hinh mau trang, nhiét dé néng chay 75-76°C.

29

Phé 'H-NMR clia 2 cé dang phé cla mot acid no
mach dai vdi tin hiéu proton cda mét nhdom methyl
tai 6, 0,88 ppm (t, /= 7,0 Hz, 3H), mt nhém CH, lién
két véi COOH tai 6, 2,35 ppm (t, J = 7,5 Hz, 2H) va
cum tin hiéu chdéng chat cla cic proton methylen
tai 6, 1,25 - 1,32 ppm. Ph& 3C-NMR cla 2 mot lan
nita khdng dinh sy c6 mat cla mdt nhém methyl
tai 6. 14,10 ppm, nhdm COOH tai §_ 177,40 ppm
cung vdi cdc nhom CH, trong vung 629,09 — 29,71
ppm. Ph6 DEPT chi r6 sw c6 mat clia 1 nhém CH,, 1 C
clia COOH, con tat ca cac carbon con lai déu la CH,.
Nhu vay hop chat 2 phai 1a mét acid béo no mach
thang. Céc tin hiéu tai §_ 22,70 va 31,94 ppm thudc
vé hai carbon & vi tri w-2 va w-3, con tin hiéu tai 8.
33,64 va 22,75 ppm |a cla C-2 va C-3. Pé xac dinh
c6 bao nhiéu nhém CH, trong phan t&, s6 proton
methylen trong cum tin hiéu cta phé *H-NMR tai 5,
1,25 — 1,32 ppm dugc xem xét nhung do mau chat
van con 1an tap nén chi cé thé xac dinh s6 nhém CH,
khong nhiéu hon 23.. Phé ESI-MS cla 2 d3 cung cap
thém théng tin dé xac dinh khéi lwgng phan tlr cla
hop chat nay. Trén phd ESI-MS cé thé thdy manh ion
[M+H]* tai m/z 313,0 tuwong rng va&i cong thirc phan
tlr C H,,COOH cla acid arachidic, M = 312. Nhiét d6
néng chay cda hop chat nay la 75-76°C cling hoan
toan phu hop véi acid arachidic. Nhu vay, tir cac
bang chirng phd néu trén, hop chat 2 duoc xac dinh
Ia acid arachidic hay acid eicosanoic c6 cau tric nhuw
hinh 2.

Bang 1. Dt kién ph6 'H, 3C-NMR clia 1

C | 8 (ppm) 8, (ppm) (, Hz) C | 8" (ppm) 8, (ppm) (J, Hz)
1,81 (m, 1H) 1,27 (m, 1H)

! 37,20 1,03 (m, 1H) 16 2851 1,72 (m, 1H)
1,79 (m, 1H)

2 31,53 128 (m 1) 17 55,98 1,24 (m, 1H)

3 71,10 3,59 (m, 1H) 18 12,08 0,55 (s, 3H)
1,70 (m, 1H)

4 38,05 126 (m 1) 19 13,05 0,80 (s, 3H)
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5 40,33 1,39 (m, 1H) 20 40,81 2,04 (m, 1H)

6 29,68 1,77 (m, 2H) 21 21,39 1,03 (d, J = 6,5, 3H)

7 117,49 5,16 (dd, J=2,5; 4,5, 1H) | 22 138,17 5,16 (dd, J = 8,5; 15,0, 1H)
8 139,60 - 23 129,51 5,03 (dd, J = 8,5; 15,0, 1H)
9 49,52 1,64 (m, 1H) 24 51,28 1,24 (m, 1H)

10 34,27 - 25 31,90 1,51 (m, 1H)

11 21,59 1:22 :2 1:; 26 21,08 0,85 (d, J = 6,0, 3H)

12 39,52 1:92’2 :2 1:; 27 19,03 0,80 (d, J = 6,0, 3H)

13 43,33 - 28 25,41 1‘1‘; E; m

14 55,17 1,81 (m, 1H) 29 12,24 0,81 (t,J=7,5, 3H)

s | e | tmmm

?Po trong CDC/3, b 125MHz, < 500MHz

Hinh 2. Cau tric hda hocclda2va3

Chat 3: Hop chat 3 thu duoc dudi dang bot vo
dinh hinh mau trang, nhiét dé néng chay 90°C. Phé
'H-NMR cla 3 cho thady tin hiéu proton clua mot
nhém methyl tai 6, 0,92 ppm (t, J = 7,0 Hz, 3H), mét
nhém CH-OH tai 6, 3,52 ppm (m, 1H), 2 tin hiéu
cla proton methylen bj dich chuyén vé phia trudng
thap hon do anh huéng cia nhém COOH tai §,, 2,29
ppm (t, J = 7,5 Hz, 2H) va 1,62 ppm (quint, / = 7,5
Hz, 2H) va cum tin hiéu chéng chat cla céc proton
methylen tai 8, 1,25 - 1,33 ppm. Phé *C-NMR va
phd DEPT cla 3 cho tin hiéu cdng hudng cia 18
C, bao gébm mot nhém CH, tai &_ 14,38 ppm, mot
nhém COOH tai 6C 177,90 ppm, mot carbon lién
k&t vdi oxy tai 8. 72,47 ppm va 15 nhém CH, trong
vling 8_ 23,66 — 38,42 ppm. Nhu vdy hop chét 3 duv
kién |a mot hydroxyacid mach dai cé 18 C. Céc tin
hiéu tai 6. 38,40 va 38,42 ppm thudc vé hai nhém
CH, lién két truc tiép véi nhém CH-OH, con tin hiéu
tai 6, 33,11 ppm la cia nhém CH, bén canh COOH.

Ph6 HSQC va HMBC clia 3 d3 gitp gan chinh xac d6
dich chuyén hda hoc cla tirng carbon va hydro trong
phan tl. T&r tin hiéu twong tac HMBC gilta H thubc
nhém CH-OH véi cac nguyén tlr C cach d6 1 dén 2
lien két xac dinh dwoc do dich chuyén hda hoc cla
4 nguyén t&r C thudc 4 nhém CH, gan d6. Nhém OH
duwoc xac dinh lién két vdi C-6 nho xuat hién tin hiéu
twong tac HMBC yéu gilta H-4 véi C-1. Trén ph6 ESI-
MS cla 3 cé thé thay cac manh ion [M-H] tai m/z
299,1 tuong (*ng véi cong thirc phan t&r C H, O, cla
acid hydroxyoctadecanoic, M = 300. Ph& ESI-MS cho
thdy cdc manh ciu trdc cé chira cd nhdm COOH va
nhém OH dang [HO-(CH,) -COOH+H]* cach nhau 14
don vi (twong (rng véi 1 nhém CH,), trong dé manh
bé nhat cé m/z 134 tuwong (ng vdi manh ion [HO-
(CH,).-COOH+H]*. Diéu nay mét lan nita cho thay
nhém OH phai lién két véi C-6. Nhw vay, tir cac bang
chitng ph6 néu trén, hgp chat 3 dugc xac dinh 13
acid 6-hydroxyoctadecanoic cé cau tric nhu hinh 2.
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4. KET LUAN

Bing cac phuong phéap sic ky két hop voi cac
phuwong phap phd, d3 phan 1ap va nhan dang ciu
trdc 3 chat 13 a-spinasterol, acid arachidic va acid
6-hydroxyoctadecanoic tir phan doan chiét n-hexan

cla ré dang sam Viét Nam [Codonopsis javanica
(Blume) Hook.f.]. Pay |a [an d4au tién cic hop chat
nay dugc phan lap tlr loai Codonopsis javanica.

L&i cdm o'n: Nhdm tdc giG xin cém on sw tai trof
kinh phi cia dé tai mé sé KYTH-95.
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