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Abstract

Cardamom (Amomum tsao-ke Crevost & Lemairé) is a zingiberaceous plant called “Thao-qua’, which is widly
distnbuted in Vietnam and the south of China, Its dried fruit is ly used as a traditional medicine for malerig,
throat infections, sbdominal pain, stomach disorders, nausea, vomiting and diarrhea. Tt is also a well-known food
additive that provides a distinct flavor and medicinal effect. It is a commercially important spice in the south-east Asa,
In order to make a HPLC fingerprint for the quality evaluation of cardamom in Vietmam, a chemical study of

cardarnom sample: from Hagiang province was d. Seven known comp tsackoin (1), 14,2a-dihydroxy.p-
menth-5-ene (2), E-nerolidol (3), citral (4), daucosterol (5), S-sistosterol (6) and oleie acid (7) were isolated from the
cthyl zcetate extract from the fruit of card: The of these were efuci i

using
P ic data and with p ly reported literatures. Compound 18,2a-dihydroxy-p-menth-5-ene and
oleic acid were firstly isolated from cardamom. Tssokoin, that's anly isolated from cardamom, can be used 25 & marker

for HPLC fingerprints.
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1.MOPAU

Thio qui (Amomum tsao-ko Crevost & Lemairé)
15 cly thudc ho Gimg phén bb réng 12 & Nam Trung
quéc, Vigt Nam. Qui kb6 (thio qui) dugc s& dung
dé didu trj sbt rét, viém hong, dau byng, da day, céc
bénh dudmg tidu héa [1). Thio qua 13 dugc lign phd
biénvdimﬁiﬂ!ch:mgvéligiaviquﬂn&ongbcﬁc
nude Dong Nam A. Thanh phén tish diu cia thio
qui da duge nghién ciru trén thé gidi [2), Gin ddy
cc nghidn ciru béa hoc cic hop chit khic tir thao
qué cilng duge béo co [3-5). Tuy nhién & Viét Nam
cl;mxsym:;d'cyénc&uvéthéoqué.vﬁm
tidu sic ky vin tay cho dugc ligu thio
qua d6 dé danh gis chdt luqngcécmhmquni“;
thi trdmg, ching t5i tién hinh nghién et thinh
phin héa hoc cia min thao qua thu bai tir HA Giang,
Biy hop chét ¢3 dugc phdn 1gp tir dich chidt etyl
axetat bao gém tsaokoin (1), 142a-dihydroxy-p-
menth-5-ene (2), E-nerolidol (3), citral (4),
daucosterol (S), f-sistosterol (6) vi axit oleic (7).
Cin triic héa hoc cia cc hgp chit ndy dwoc xbc
dinh bing phuong phép phé ong budng tis hat obin,
phé khéi vA so sinh vai céc tai ligu tham khio,
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tsaakoin, HPLC fingerprints.

2. THY/C NGHIEM
2,1. Phurong phép va thi by

Pim néng chiy duge do trén may EZ-Melt 30.
Phé cong hudmg tir hat nhin NMR dugc ghi tris
mhy Bruker Avance 500 MHz véi TMS 1 bl
chudn nfi. Phé khéi hugng (ESI-MS) duge do ils
h§ théng sho I 1ng ghép khéi phd LC/MS Agiks
1260, st dyng mode ESL Sic kf ot thidmg de
thyc hién trén silica gel (Merck) cf hat 40-63 @
hay Sephadex LH-20. Sic k§ 16p mdng dugs BE
hién trén bin méng tring sin (Merck 60 Fass). P :
hién vé bing dén tir ngogi bude séng 254 02
hay thubc thit Ce-Mo.

2.2. Nguyée i¢u thyc vit

Qui khd (Thio qui) duwgo ThS. Dio DI
Cutmg thu b tgi Cao M# P&, Quin Ba, Ha Giatg

2.3, Chift va phiin 1jp céc hyp cht 1-7

Thio qua sau ki thy h&i duge sy kho vi ¥
ahé (3,7 kg) rdi dem ngdm chift véi dung ¥
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methanol 5 in & nhiét 49 phong trong 24 gids, sau
ihi e8 cqn dung méi dudi &p sudt gidm thu duge 460
g cjn MeOH. Hoa tan cjn chiét MeOH biing 500 ml
mote oft, r8i chiét lin luot voi cde dung méi n-
hexan, etyl axetat ¢ cho cic phin chiét n-hexan
(53,5 &) va etyl axetat (149 g).

) Clin EtOAc ciia cBy Thio qud dugc phén tich
bing sdc k¥ cft trén silica gel, rra giai gradient véi
n-hexan-etyl axetat tlr 0-100%. Cic phin doan duge
phin tich dugc g0p lai va cit logi dung méi dudi dp
sulit gidm @€ thu dwoc 10 phin doan F1-F10, Phin
doqn F7 (12 g) dugc phin tich bing sic kj oft trén
silica gel véi h¢ dung méi n-hexane-axeton 100:1,
50:1, 19:1; 9:1 d§ thu dugc 3 phan doan F7.1 dén
F13. Phin dogn F7.1 duge phin tich bing sfc ky
cft trén silica gel véi h§ dung mdi n-hexan-
diclometan 50:1, 19:1, 9:1 dé thu dugc hop chit 1
(300 mg). Phn doqu F7.3 dugc phin tich bing she
¥y cft tén silica gel véi h¢ dung méi #-hexan-
diclometan 50:1, 19:1, 9:1 dé thu duge hop chét 2
{24 mg). Phin dogn F3 (13 g) dugc phin tich bing
e ky ¢t tén silica gel, nira gidi gradient vdi n-
bexane-axeton 100:1, 50:1, 19:1 thu dugc 4 phdn
doqn F3.1 dén F3.4. Phén dogn F3.1 dugc phén tich
bling skic ky cjt trén silica gel v6i hé dung mdi #-
hexan-diclometan 100:1; 50:1 thu duge hep cht 3
(6 mg). Phan doan F3.4 duge phiin téch bing sfc ky
oft trén silica gel voi h¢ dung mdi nm-hexan-
diclometan 100:1; 50:1 thu duoc hop chét 4 (7 mg).
Pbin dogn F9 (15 g) dugc phin tich trén cft
Sephadex, nira gidi v6i McOH-diclometan 9/1 dé thu
dugc 3 phéin dogn F9.1 dén F9.3. Phin dogn F9.3
duge tinh ché qua s¥c ky c¢ft Sephadex v6i hé dung
mbi MeOH-diclometan 9/1 ¢ thu duge hop chit 5
{20 mg). Phin doga F6 (2,3 g) dugc phan tich bing
sic ky o6t trén silica gel, rira gidi véi n-hexan-axeton
/1 4& thu duge 4 phin doan F6.1 dén F6.4. Phin
flogn F6.3 dugo tioh ché qua she kY cjt wén silica
gel vai b¢ dung méi #-hexan-axeton 9/1 dé thu dwge
bop chit 6 (12 mg). Phin doan F6.4 dugc tinh ché
iqua sk ky cgt trén silica gel voi hé dung méi n-
boxan-axeton 9/1 4 thu dwgc hop chét 7 (10 mg).

E-Nerolidol (1): Chit diu kh6ng miu ESI-

: m/z 223,2 [M+H]", céng thitc phin tit CysHaO

= 222). H-NMR (500MHz, CDCL) § (ppm):
592 (14, dd, J = 16,5 Hz, J = 10,5 Hz, H-2), 5,20
(IH, dd, J = 16,5 Hz, J= 1,0 Hz, H-1), 5,13 (1H, td,
1=1,0 Hz, J = 1,0 Hz, H6), 5,08 (1H, m, H-10),

05 (1H, dd, J = 1,0 Hz, J = 10,5 Iz, H-1), 2,08-

96 (6H, m, H-5, H-8, H-9), 1,67 GH, d, /= 1,0
bz, H.12), 1,59 (3H, s, H-13), 1,59 34, 5, H-13),
158-1,55 (2, m, H-4), 1.27 (3H, s, H-15), C-
MMR (125 MHz, CDCl), 8 (ppm): 145,0 (C-2),

5 (C-T), 1314 (C-11), 124.2 (C6), 124.2 (C-
11,6 (C-1), 73,5 (C-3), 42,0 (C4), 35,7 (C3),

27,8 (C-15), 26,6 (C9), 25,6 (C-12), 22,7 (C-5),
17,6 (C-13), 16,0 (C-14).

Citral (2): Chét ddu khéng mau, ESI-MS: m/z
171,1 [M+H]*, céng thitc phn i CioH;s02 M =
170). *H-NMR (500MEHz CDCls), & (ppm): 9,98
(1H, d,J= 8,0 Hz, J=1,0 Hz, H-1), 5,87 (td, /= 7.5
Hz, J = 1,0 Hz, H-2), 5,06 (1H, m, H-6), 2,22-2,25
(4H, m, H-4; H-5), 2,16 (3H, 5, H-10), 1,68 (31, s,
H-8), 1,60 (3H, s, H9). °C -NMR (125 MHz,
CDCL) § (ppm): 191,4 (C-1), 164,0 (C-2), 133,0(C-
3), 127,5 (C-6), 122,6 (C-7), 40,7 (C-10), 25,8 (C4),
25,7 (C-5), 17,8 (C-8), 17,7 (C-9).

‘Tsaokoin(3): Chét ddu miu vang, ESI-MS: m/z
167,1 [M+H]*, cng thic phan tir CioH102 (M =
166). Phd 'H-NMR v4 “C-NMR: bing 1.

14,2a-dihydroxy-p-menth-5-eme (4): Chit dhn
miu trfng. Tenc: 53-54 °C. BSIMS: m/z 171,1
[M+H]*, cbng thire phin tr CieHO2 (M = 170).
Phd 'H-NMR v& PC-NMR: béng 1.

Daucosterol: Chft rin miu tring. 'H-NMR
(500MHz, DMSO-d6), § (ppm): 5,34 (1H, br, H-6),
4,80 (3H, br, Glc-OH), 4,42 (1H, br, Gle-OH), 4,21
(1H, d, J= 8,0 Hz, Gle-1), 3,63 (1H, d, J= 12,0 Hz,
Glc-6), 3,44 (1H, m, H-3), 3,40 (1H, m, Glc-6), 3,12
(I1H, d, J = 8,5 Hz, Gle-3), 3,01-3,08 (2K, m, Glc-
4,5), 2,89 (15, 1, /= 8,0 Hz, Gle-2), 2,36 (1H, dd, /
= 10,0 Hz, H-4), 2,12 (1H, m, H4), 1,89-1,96 (2H,
m), 1,75-1,85 (3H, m), 0,90-1,64 (20H, m), 0,95
(3H, s, H-18), 0,91 (3H, d, J = 6,5 Hz, H-21), 0,82
(3H, t,J="7,0 Hz, H-29), 0,81 (3H, d, J= 7,0 Hz, H-
27), 0,79 (3H, 4, J = 7,0 Hz, H-26), 0,64 (3H, 5, H-
19). BC-NMR (125 MHz, DMSO-ds), 5 (ppm):140,6
(C-5); 121,1 (C-6); 100,8 (Gle-1); 76,9 (C-3), 76,7
(Gle-3), 76,7 {Glc-5), 73,4 (Gle-23), 70,1 (Glo-4),
61,1 (Glc-6), 56,1 (C-14), 55,4 (C-17), 49,6 (C-9),
45,1 (C-24), 41,8 (C-13), 39,2 (C-12), 38,3 (C4),
36,8 (C-1), 362 (C-10), 354 (C-20), 33,3(C-22),
31,4 (C-7), 31,3 (C-8), 29,2 (C-2), 28,7 (C-25), 27,7
(C-16), 25,4 (C-23), 23,8 (C-15), 22,6 (C-28), 20,5
(C-11), 19,6 (C-27), 19,0 (C-18), 18,9 (C-26), 18,6
(C-21), 11,7 (C-19), 11,6 (C-25). )

p-sistosterol: Tinh thé hinh kim, mau tring. 'H-
NMR (500MHz, CDCls),  (ppm): 5,34 (1H, brd, J
=5,0 Hz, H-6), 3,52 (IH, dddd, /= 12 Hz, 11 Hz, 5
Hz, 4 Hz, H-3), 2,20-2,32 (2H, m, H-4), 1,94-2,03
(2H, m), 1,80-1,88 (3H, m), 1,47-1,7¢ (9H, m), 1,20-
1,38 (6H, m), 0,90-1,20 (8H, m), 1,01 (3H, 5, H-18),
0,92 (3H, d, J~ 6,5 Hz, H-21), 0,84 3H, t, J =
7,5Hz, H-29), 0,83 (3H, d, J = 7,0 Hz, H-27), 0,81
(3H, d, J = 7,0 Hz, H-26), 0,68 (3H, s, H-19). 15C-
NMR (125 MHz, CDCL), & (ppm):140,7 (C-5),
121,7 (C6), 71,8 (C-3), 56,7 (C-14), 56,0 (C-17),
50,1 (C-9), 45,8 (C-24), 42,3 (C-5), 42,3 (C-13),
39,8 (C-12), 37,2 (C-1), 36,5 (C-10), 36,1 (C-20),
33,9 (C-22), 31,9 (C-7), 31,9 (C-8), 31,6 (C-2), 29,1
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(C-25), 28,2 (C-16), 26,1 (C-23), 24,3 (C-15), 23,1
(C-28), 21,1 (C-11), 19,8 (C-27), 19,4 (C-18), 19,0
(C-26), 18,7 (C-21), 11,9 (C-19), 11,8 (C-29).

Axit olefc: Chét tin miu trfing. 'H-NMR (500
MHz, CDCls) & (ppm): 5,37-5,33 (2H, m, H-9, H-
10), 2,35 QH, t, J= 7,5 Hz, H-2), 2,07-2,00 (4H, m,
H-8 va H-11), 1,69-1,61 (2H, m, H-3), 1,32-1,27 (m,
20H), 0,89 (3H, t, J = 7,5 Hz, H-18). "C-NMR (125

CDCl;) & (ppm): 180,0 (C-1), 130,0 (C-9),
1297 (C-10), 34,0 (C-2), 31,9, 29,69, 29,66, 29,5,
294, 29.2, 29,1, 29,0, 29,0, 27,2, 27,1, 24,6, 22,6,
14,1 (C-18).

3. KET QUA VA THAO LUAN

Chit 1 thu duge dusi dang chét ddu mau vang
nhat. Phd "H-NMR ggi ¥ cdu tric mdt aldehyde véi
tin hiéu 9,38 (s, 1H), mét nhém CHOH véi ¢ tin
hiéu 5 4,02 (td, J = 5,0 Hz, 8,5 Hz, 1H), v4 1,38 (br,
OH). Nigodi ra trong phiin tir c6 m@t ni déi vii tin
bhigu & vi trd 6,62 ppm (ddd, J=1 Hz, 3Hz, 5,5 Hz,
1H). Trén phé PCNMR va DEPT cho tin higu cia
10 carbon (4 nhém CH, 5 nhém CH, 1 carbon bic
4) trong 46 tin hi§u cla carbon nhém carbonyl &
196,0 ppm. Hai tin higu cia nbi d6i xuit hign & vi tof
149,6 (CH) v& 146,1 ppm, trong khi tin hign carbon
nkém CHOH xuit hign ¢ 68,7 ppm. Két hop v6i phé
ESI-MS cho tin hi¢u pic gia phin tir mkz 167,1

§08
F@’

[+

Tsackoln {1) 18.2a-Dihydroxy-p-menth-5-ene (2)

Daucosterol (5)

P-sistosterol (6)

[M+H]* cho phép xéc diah 1 cé cong thirc phin tir 1
CicHiaOz (M = 166). S5 Ligu phé 'H-NMR, BC.
NMR cia chit 1 phit hgp vé&i hop chéit tsaokoin
(Béng 1) [5). Tsackoin 1 hop chét vong dic tnmg
cla lodi cdy ndy, m&i chi duge phit hi¢n & thio
Chiit 2 thu dugc dudi dang chilt rin miu

Phé 'H-NMR xuit hién tin hi¢u cia mdt nbi i .
CH=CH- véi 2 proton & vi tri § 5,71 (dd,J=3.2 Hz,
J=10,5 Hz, 1H) v& 5,61 (dd, J = 10,5 Hz, J = 2,5
Hz, J= 17,5 Hz, LH). Bén canh 6 cbn cb xult higy
tin higu proton cita nhém CHOH & vi trf 3,79 (dd, J
= 7,0 Hz, 3H). O ving truimg cao thiy xudt hign
nhom methyl & 1,27 ( s, 3H) va nhanh isopropyt véi
céc tin higu Su 1,68 (m, 1H) va 2 nhém methyl 5y
0,91 (d, J = 7,0 Hz, 3H). Phd “C-NMR vi DEPT
xuft hign tin higu cua 10 carbon (3 nhém CHa, |
nhém CHy, 5 chém CH v 1 C bic 4) trong dé c6 2
carbon alcohol & vi trf 73,3 (CH) vi 7L,1 (C), tin
hi¢u ciia lién két d6i xudt hién & vi of 1320 vi
131,9. § ving tredmg cao cb xuft hign cia 3 nhém
CHa. K& hop véi s6 ligu phd ESIMS véi pic gid
phin tir m/z 171,1 (M+H]* cho biét 2 o6 cong thiic
phin tir CisHsO; (M = 170). Dit lidu phd ciia 2 so
sinh v&i hop chit 18,2a-dihydroxy-p-menth-S-ene
cho thiy sy tring hop [6]. Hyp chét 2 dugc xdc dinh
i 18,2a-dihydroxy-p-menth-5-ene. Hop chit miy
chura dirge bdo cdo phiin 15p & cée nghién ctu trude
day v& thao qui.

10 e 8 2 j

Ms\‘/\/\%\/%1 IMe > > 1
14Ms  GMB OH oMo oMo H
i
E-Nerolidol (3) Cital (8
18 — 1
Hchd,  M-coou
olelc acid (7)

Hinh 1. Céu triic héa hoc cic hop chét phén Iip dugc tiy Thio qué
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Baéng 1. $6 liéu phé cta hai hop chit 1va 2

C |+ 2
| & % o O e e 2
2,95 (id, /=5 Hz, 8.5
1] o376 375
e 11) 72 | 1
2| 162 | 16s . 133 | 39@ET=25HT=15
6,62 (ddd, - > e
3 J=THz, 1,79 (m,1H)
3| 1496 ,
149,6 SHiz, 5.5 Ho, 1H) 283 288 173 (o 1)
2,53-2,47 (m, 1H)
4 31,5 31,5 236 (m, 1H) 38,6 38,6 2,18 (m, 1H)
4,02 (td, /= 5,0 Hz, 5,71(dd, J=3,2Hz, J=10,5
5 68,6 68,7 8,5 Hz, LH) 132,1 1320 Hz,
5,61(dd, J= 10,5 Hz, /= 1,0
6 43,1 430 2,42 g 3 s b
(@, 1) 1320 | 1319 s, 1)
1,73 (m, 1H) 235 234
7 253 252 54 (e 15) 1,27 (s, 3H)
8 25,0 25,0 1,49 (m, 2H) 32,0 319 1,68 (m, 1H)
7,11-2,05 (m, 1H) —
9 32,6 32,5 V42135 i 1D 20,0 19,9 0,91 (d, J=7,0 Hz, 3H)
1] 1968 | 1960 9,38 (5, 1H) 199 | 198 0,91 (d, J="7.0 Hz, 3H)

Do trong CDCls, *125 MFEz, “500 MHz, *3c: tsackoin [S], %8c: 14,2a-dihydroxy-p-menth-5-ene [6]

Cde hop chit 3, 4,5, 6 vi 7 duge xfe djoh tuong
{mg 14 E-nerolidol, citral, d ol, s 1
vl oleic acid bing phan tich chi tiét cic sb ligu phd
'H.NMR, *C-NMR, ESI-MS v3 so sanh céc s3 ligu
phé i cdo gid trj tuong tmg 8 dugc cdng bl trong
8 %ibu tham Khao [7-10). Hai hop chét E-nerolidol
Vi citral 1 hai thanh phin c6 him lugng khé cao
trong tinh diu thio qua. Hai hop chét daucosterol va
{p-sistosterol 14 hai chét thudmg gip & chc lodi thyc
it vi ¢ duge bio cdo phin Yp tir thio qud. Axit
‘oleic 14n dAu tién duge béo cdo phan 14p tir thio qua.

4 KET LUAN

an bop chét tsackoin (1), 1p.2a-dibydroxy-p-

th-5-ene  (2), E-nerolidol (3), citral (4),
Haucosterol (5), S-sistosterol (6) va axit oleic (7)
fduge phic. 1§p tir djch chiét etyl axetat cla thio qua
ithy hai tai HA Gieng. Hop chit 1§, 2a-dihydroxy-p-

th-S-enc (2) v& axit oleic (7) dugc tim thiy 1

tién & thio qua. Hop chét vdng tsaokoin (1) méi

tach chiét duge tir thio qua of thé duge sl duag
bt trong chc chit chnda dé xay dwg séc iy
tay HPLC cho durge lidu ndy.

cém om, Cong trink nghién cint ndy\d’lrp'c 13 trg
i dé tai cdp Vién Han lim Kkoa hoc va Cing nghé

Pigt Nam “Xéc dink thanh phdn héa hee cia mgt sé
cdy thudc tai Ha Giang Idm co s khoa hpe cho vide
xdy dung ving duwgc ligu  tinh” md 58
VAST.UDCN.05/14-16.
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