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Abstract 

Cardamom (Amomum tsao-ko Crevost & Lemaire) is a zingiberaceous plant called 'Thao-qua', which k widely 
distributed in Vietnam and the south of China. Its dried fruit is commonly used as a traditional medicine for malaiia, 
throat infections, abdominal pain, stomach disorders, nausea, vomiting and diarrhea. It is also a well-known food 
additive that provides a distinct flavor and medicinal effect It is a coomiercially important spice in the soi^-east Asia. 
In order to make a HPLC fingerprint for the quality evaluation of cardamom in Vietnam, a chemical study of a 
cardamom sample from Hagiang province was conducted. Seven known compounds tsaokoin (1), l̂ ,2a-dihydrDxy-;>-
menth-5-ene (2), f-neroKdol (3), citral (4), daucosterol {S), -̂sistosterol (6) and oleic acid (7) were isolated from the 
ethyl acetate extract from the fruit of cardamom. The structures of these compounds were elucidated using 
spectroscopic data and comparison with previously reported literatures. Compound l̂ ,2a-dihydroxy-p-menth-5-ene and 
oleic acid were firsUy isolated fiom cardamom. Tsaokoin, diat's only isolated from cardamom, can be used as a marker 
for HPLC fingerprints. 

Keywords. Amommum tsao-ko. Cardamom, tsaokoin, HPLC fingerprints. 

I.M6DAU 

Thao qua (Amomum tsao-ko Crevost & Lemair^) 
la cdy thudc hg Giing phdn bl r$ng i^ d Nam Tnmg 
quIc. Vigt Nam. Qud khd (thdo qud) dugc sii d^ng 
de dilu tri sit r ^ viSm hgng, dau b^ng, d̂  ddy, cdc 
b^nh dudng tieu hda [1]. Thdo qud la dugc lifu phi 
bien vdi mui d$c trung vd la gia vi quan trgng d cdc 
nude £)dng Nam A. Thdnh phin tioh dau cda thdo 
qud dd dugc nghien curu tren till gidi [2]. Gin ddy 
cac n ^ € n cihi hda hgc cdc hgp chat khdc tCr thdo 
qud cung dugc bdo cdo [3-5]. Tuy nhien d Vi^t Nam 
chua Oiay cd cdc ogtiiSn cum ve thdo qud. Vdi mvic 
ti6u xdy dvng sdc kj vda tay cho dugc li?u thdo qud, 
qua dd dl ddnh gid chit lugng cdc miu thdo qud trSn 
tiii trudng, chung tdi tiln hdnh n ^ e n cira Mnh 
phin hda hgc cua miu thdo qud thu hai hi Hd Giang. 
Bdy hgp chit dd dugc phdn ldp tir dich chilt etyl 
axetat bao gim tsaokoin (1), l^,2a-dihydro)^-^-
menth-5-ene (2), f-cerolii)! (3), citral (4), 
daucosterol (5), ^-sistosterol (6) vd axit oleic (7). 
Cau tnic hda hgc cua cdc hgp chit ndy dugc xdc 
dinh bdng phuong phdp pho cgng hudng tii h^t nhdn, 
phi khoi vd so sdnh vdi cac tdi ligu tham Uido. 

2. THyc N G H I $ M 

2.1. Phmmg phdp vd thilt b} 

Qilm ndng chdy dugc do tr€n mdy EZ-Melt 3.0. 
Phd cdng hudng tu h^t nhdn NMR dugc ghi trai 
mdy Bruker Avance 500 MHz vdi TMS Id cMt 
c h i ^ ngi. Phi Idioi lugng CESI-MS) d u ^ do trfin 
h? thong sic ki Idng ghep khIi phi LC/MS Agilenl 
1260, sii dvmg mode ESL Sdc 1^ cgt tiiudng diWC 
th^c hi§n tren silica gel (Merck) eft h?t 40-153 l"" 
hay Sephadex LH-20. Sic 1^ ldp mong dugc thffl 
hi?n tren bdn mdng trdng sSn (Merck 60 VISA)- ^ ' 
hien vet chit bing dSn tii ngo^i budc sdng 254 mn 
hay thulc thii Ce-Mo. 

2.2. Nguyen li|u ihnfc v§t 

Qud khd (Thdo qud) dugc ThS. Ddo ^^ 
Cudngthu hdi t?i Cao MdPdr, Qudn B?, Hd GianB' 

23. Chilt vd phdn l$p cdc hgp chit 1-7 

Thao qud sau khi thu hdi dugc siy khd va x^ j 
nhd (3,7 k^ rli dem ngdm chilt \<A dung """ 
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methanol 5 lin d nhi$t dO ph6ng trong 24 gift, sau 
khi cS c ^ dung ni6i diroi 4p suat gi ta thu dugc 460 
g c?n MeOH. Hoa tan cjn chiet MeOH bing 500 ml 
aoijc cat, roi chi^ lin luiyt vdi cic dung m6i n-
bexan, etyl axetat de cho cac phin chigt n-hexan 
(53,5 g) v4 etyl axetat (149 g). 

C}n EtOAc ciia cSy Thao quii dugc phan tich 
bSng sSc k^ c$t tren silica gel, rua giai gradient vdi 
n-hexau-etyl axetat tir 0-100%. Cic phin do^n dugc 
phin tich dugc g$p l^i vi cat lo^ dung mdi dudi ap 
suit giim de thu dugc 10 phin do§n Fl-FlO. Phan 
ilo?n F7 (12 g) dugc phin tach bing sic ky cgt tren 
silica gel vgi h? dung moi n-hexane-axeton 100:1, 
50:1, 19:1; 9:1 dl thu dugc 3 phin do?n F7.1 den 
F7J. PhSn do?n F7.1 dugc phin tich l&g sic ky 
c$t trSn silica gel vdi he^ dung mdi n-hexan-
diclometan 50:1, 19:1, 9:1 dg thu dugc hgp chit 1 
'(300 mg). Phin doim F7.3 dugc phin tioh bing sic 
y^ c$t trSn silica gel vdi hg dung mdi n-hexan-
d̂idometan 50:1, 19:1, 9:1 dS thu dugc hgp chit 2 

pA mg). Phin do9n F3 (13 g) dugc phin tich bing 
^ ky c$t tren silica gel, rfta giii gradient vdi n-
ihexaiie-axeton 100:1, 50:1, 19:1 thu dugc 4 phin 
jojn F3.1 ddn F3.4. Phin dojn F3.1 dugc phin tioh 
bing sic k^ cgt tren siUca gel vdi h$ dung mdi n-
Iwxan-diclometan 100:1; 50:1 thu dugc hgp chit 3 
(6 mg). Phin do^n F3.4 dugc phin tich bing sic ky 
c$t trSn silica gel vdi h$ dung mdi n-hexan-
didometan 100:1; 50:1 thu dugc hgp chit 4 (7 mg). 
Phin do^n F9 (15 g) dugc phin tich tren c$t 
Sephadex, riia giii vdi MeOH-diclometan 9/1 dl thu 
ilugc 3 phin dojn F9.1 din F9.3. PhSn doju F9.3 
dugc tinh che qua sic k^ cdt Sephadex vdi h$ dung 
moi MeOH-diclometan 9/1 de tbu dugc hgp chit 5 
(20 mg). Phin do^n F6 (2,8 g) dugc phan tich bing 
isic k^ cdt trdn siUca gel, n ^ giii vdi n-hexan-axeton 
14/1 di thu dugc 4 phin doim FS.l den F6.4. PhSn 
l̂o?n F6.3 dugc tinh ohi qua sic k? cdt tren silica 

^ vdi h^ dung mdi n-hexan-axeton 9/1 di thu dirge 
ii?p chit 6 (12 mg). Phin d o ^ F6.4 dugc tinh chi 
9̂la sic ky cgt tren silica gel vdi h^ dung mdi n-

iKMui-axeton 9/1 dS thu dugc h(tp chit 7 (10 mg). 
£-NerolidoI (1): Chit dlu khdng man. ESI-

1: m/z 223,2 [M+H]*, cdng thuc phSn tic CISHMO 
= 222). 'H-NMR (500MHz, CDClj) 6 (ppm): 

5,92 (IH, dd, y = 16,5 Hz, / - 10,5 Hz, H-2), 5,20 
(IH, dd,7= 16,5 Hz, J- 1,0 Hz, H-l), 5,13 (IH, td, 
/= 7,0 Hz, / = 1,0 Hz, H-6), 5,08 (IH, m, H-10), 
M5 (IH, dd, / = 1,0 Hz, y = 10,5 Hz, H-l), 2,08-
.96 (6H, m, H-5, H-8, H-9), 1,67 (3H, i,J=lfi 

fe. H-12), 1,59 (3H, s, H-13), 1,59 (3H, s, H-13), 
U8-l,55 (2H, m, H-4), 1,27 ( 3 a s, H-15), "C-
NMR (125 MHz, CDClj), 5 (ppm): 145,0 (C-2), 
PSJ rC-7), 131,4 (C-11), 124,2 (C-6), 124,2 (C-
l i a i l 6 (C-l), 73,5 (C-3), 42,0 (C^), 39,7 (C-8), 

27,8 (C-15), 26,6 (C-9), 25,6 (C-12), 22,7 (C-5), 
17.6 (C-13), 16,0 (C-14). 

Citral (2): Chit diu khdng miu. ESI-MS: m/z 
171,1 [M+H]*, cdng thiic phin tCr CoHisO: (M " 
170). 'H-NMR (500MHz CDClj), 5 (ppm): 9,98 
(IH, d, / = 8,0 Hz, / = 1,0 Hz, H-l), 5,87 (td, J= 7,5 
Hz, J = 1,0 Hz, H-2), 5,06 (IH, m, H-6), 2,22-2,25 
(4H, m, H-4; H-5), 2,16 (3H, s, H-10), 1,68 (3H, s, 
H-8), 1,60 (3H, s, H-9). "C -NMR (125 MHz, 
CDClj) 5 (ppm): 191,4 (C-l), 164,0 (C-2), 133,0 (C-
3), 127,5 (C-6), 122,6 (C-7), 40,7 (C-10), 25,8 (&4), 
25.7 (C-5), 17,8 (C-8), 17,7 (C-9). 

Tsaokoin(3): Chit diu mau vang. ESI-MS: m/z 
167,1 [M+H]*, cdng thuc phan tft C10H14O2 (M = 
166). Pho 'H-NMR vi '"C-NMR: bing 1. 

l/l,2a-dihydroxy.^menai-5-eoe (4): Chit rin 
miu trtng. T°nc: 53-54 "C. ESI-MS: m/z 171,1 
[M+H]*, cong thilc phSn tii CioHuOj (M = 170). 
Pho'H-NMR va "C-NMR: bing 1. 

Daucosterol: Chit rin miu tring. 'H-NMR 
(500MHz, DMSO-rfiS), 5 (ppm): 5,34 (IH, br, H-6), 
4,80 (3H, br, Glc-OH), 4,42 (IH, br, Glc-OH), 4,21 
(IH, d, J = 8,0 Hz, Glc-1), 3,63 (IH, d, J = 12,0 Hz, 
Glc-6), 3,44 ( l a m, H-3), 3,40 (IH, m, Glc-6), 3,12 
(IH, d, J = 8,5 Hz, Glc-3), 3,01-3,08 (2H, m, Glc-
4,5), 2,89 ( l a t, y= 8,0 Hz, Glc-2), 2,36 ( l a iM, J 
= 10,0 Hz, H-4), 2,12 (IH, m, H^), 1,89-1,96 (2H, 
m), 1,75-1,85 (3H, m), 0,90-1,64 (20H, m), 0,95 
( 3 a s, H-18), 0,91 ( 3 a d, / = 6,5 Hz, H-21), 0,82 
(3H, t, y = 7,0 Hz, H-29), 0,81 (?Yi,i,J= 1,0 Hz, H-
27), 0,79 (3a d, / = 7,0 Hz, H-261, 0,64 (3H, s, H-
19). "C-NMR (125 MHz, DMSO-rft), 6 (ppm):140,6 
(C.5); 121,1 (C-6); 100,8 (Glc-1); 76,9 (C-3), 76,7 
(Qlc-3), 76,7 {Glc-5), 73,4 (Glc-23), 70,1 (Glc-I), 
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 (C-4), 
36.8 (C-l), 36,2 (C-10), 35,4 (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-I9), ll,6j:C-29). 

y?-sistosterol; Tinh the hinh kim, mau tring. 'H-
NMR (500MHz, CDCb), S (ppm): 5,34 (IH, brd, J 
- 5,0 Hz, H-6), 3,52 ( l a 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 ( 3 a m), 1,47-1,70 (9H, m), 1,20-
U 8 (6a m), 0,90-1,20 (8a m), 1,01 (3a s, H-18), 
0,92 (3a d, / i = 6,5 Hz, H-21), 0,84 (3a t, / = 
7,5Hz, H-29), 0,83 QH,d,J= 7,0 Hz, H-27), 0,81 
( 3 a d, / = 7,0 Hz, H-26), 0,68 (3H, s, H-19). '=C-
NMR (125 MHz, CDClj), 5 (ppm):140,7 (C-5), 
121,7 (C-6), 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-l), 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 

liSS 
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(C-25), 28.2 (C-16), 26.1 (C-23), 24^ (C-15), 23,1 
(0-28), 21,1 (C-U). 19,8 (C-27), 19,4 (C-18), 19,0 
(C-26), 18,7 (C-21), 11.9 (C-19), 11,8 (C-29). 

Ajdt oleic: Chit lin mau bring. 'H-NMR (500 
MHz, CDCI3) d (ppm): 5.37-5^3 (2H, m, H-9, H-
10). 2,35 (2H, t, J= 7,5 Hz, H-2), 2.07-2,00 (4H, m, 
H-8 vdH-11), 1.69-1,61 (2H, m,H-3). 1.32-1,27 (m, 
20H). 0,89 (3H. t, / = 7.5 Hz, H-18). "C-NMR (125 
MHz, CDCI3) 5 (ppm): 180,0 (C-l), 130.0 (C-9), 
129,7 (C-10), 34,0 (C-2), 31,9, 29,69, 29,66, 29,5, 
29,4, 29,2, 29.1. 29,0, 29,0, 27.2, 27,1, 24,6, 22,6, 
14,1 (C-18). 

3. KfiT QUA vA THAO LUAN 

Chit 1 thu dugc dudi d^ng chit dau mdu vdng 
nh^t Phi 'H-NMR ggi ^ ciu friic mgt aldehyde vdi 
tui hi§u 9,38 (s, 110. nigt nhdm CHOH vdi cdc tin 
hi$u S 4,02 (td, y = 5.0 Hz. 8.5 Hz. IH), vd 1,88 (br. 
OH). Ngodi ra trong phdn tii cd m^t nli ddi vdi tin 
higu d vi tri 6,62 ppm (ddd, / = 1 Hz, 3Hz, 5,5 Hz, 
IH). Tren phi "C-NMR vd DEPT cho thi higu ciia 
10 carbon (4 nhdm CH2, 5 nhdm CH. 1 carbon b|c 
4) trong dd tin hi$u ciia carbon nhdm carbonyl cr 
196,0 ppm Hai tin bigu cua nli ddi xuit hifn d vi tri 
149,6 {CH) vd 146.1 ppm, trong khi tin hi§u carbon 
nhdm CHOH xuit hign d 68,7 ppm. Kit hgp vdi phi 
ESI-MS cho tin hi$u pic gid phdn tii m/z 167,1 

[M+H]*̂  cho phep xdc djoh 1 cd cdng thiic phdn tii Id 
C10H14O2 (M = 166). s l U§u phi 'H-NMR, "C-
NMR ciia chit 1 phii hgp vdi hgp chit tsaokoin 
(Bdng 1) [5]. Tsaokoin la hgp chit vdng ^ c trung 
cua lodi cdy ndy, mdi chi dugc phdt hi$n d thdo qud. 

Chit 2 thu dirge dudi d^ng chit ^ mdu t̂ ^ng. 
Phi 'H-NMR xuit hi§n tin h i ^ cua mgt nli ddi -
CH=CH- vdi 2 proton d vj tri 5 5,71 (dd, J= 3.2 Hz, 
J= 10.5 Hz. IH) vd 5,61 (dd, J = 10,5 Hz, / = 2.5 
Hz, / = 7,5 Hz. \H). Ben c^nh dd cdn cd xuit hi^ 
tin hifu proton cua nhdm CHOH d vi ta' 3.79 (dd, J 
= 7,0 Ifa, 3H). 6 vung trudng cao thiy xudt Mfn 
nhdm metiiyl d 1,27 ( s, 3H) vd nhdnh isopropyt vdi 
cac tin hi$u 5H 1,68 (m. IH) vd 2 nhdm methyl 5y 
0.91 (d, / = 7,0 Hz, 3H). Phi "C-NMR vd DEPT 
xuit hign tin hifu cua 10 carbon (3 nhdm CH3, 1 
nhdm CHj, 5 nhdm CH vd 1 C b^c 4) trong dd cd 2 
carbon alcohol d vj trf 733 (CH) vd 71,1 (C), tin 
hi§u ciia lien kit ddi xuat hign d vi tri 132,0 va 
131.9. d viing trudng cao cd xuit hi$n ciia 3 nhdm 
CHj. Kit hgp vdi so U û phd ESI-MS vdi pic gia 
phdn hi m/z 171.1 [M+H]* cho bilt 2 c6 cdng thiic 
phdn hi doHigOi (M = 170). Dii ligu phi ciSa 2 so 
sdnh vdi hgp chit 1^.2a-dihydroxy^menfli-5-ene 
cho thiy sp biing hgp [6]. Hgp chat 2 dugc xdc djnh 
Id l^,2a-dihydroxy-/j-menth-5-ene. Hgp chit nay 
chira dugc bdo cdo phdn l|p d cdc nghien oihi tmdc 
ddy ve thdo qud. 

Chft - ^ "Me 14 Ms 15̂*® ° " 
1 10 

Tsaokoin (1) ip,2a-Dihydroxy-p-menth-5-Bne (2) E-Nerolidol (3) 

M « Y ^ ^ ^ ^ 

Citral (4) 

10 s 

H j C ^ Nj-COOH 

Daucosterol (5) p-sistosteroi (6) oleic acid (7) 

Hinh I. Cau tnic hda hgc cdc hgp chit phan Î p dugc tir Thdo qud 
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Bang I. So lieu phd cua hai hgp chit 1 vi 2 

C 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 
•Sc 

37,6 

146,2 

149,6 

31,5 

68,6 

43,1 

25,3 

25,0 

32,6 

196,0 

'*Sc 

37,5 

146,1 

149,6 

31,5 

68,7 

43,0 

25,2 

25,0 

32,5 

196,0 

'SH 
2,95 ( t d , / - 5 Hz, 8.5 

Hz,lH) 

6,62 (ddd,/=1 Hz, 
3Hz, 5,5 Hz, IH) 
2,53-2,47 (m, IH) 

2,36 (m,lH) 
4,02(td,J=5,0Hz, 

8,5 Hz, IH) 

2,42 (m, IH) 

1,73 (m, IH) 
1,54 (m,lH) 

1,49 (m,2H) 

2,11-2,05 (m,lH) 
1,42-1,35 (m, IH) 

9,38 (s, IH) 

2 
'Sc 

n;i 

73,5 

28,8 

38,6 

132,1 

132,0 

23,5 

32,0 

20,0 

19,9 

••'•Sc 

71,1 

73,3 

28,8 

38,6 

132,0 

131,9 

23,4 

31,9 

19,9 

19,8 

% 

3,79 (dd,y-2,5 Hz, 7=7,5 
Hz,lH) 

1,79 (m,lH) 
1,73 (m, IH) 

2,18 (m, IH) 

5,71 (dd, y= 3,2 Hz, J = 10,5 
Hz, IH) 

5,61 (dd,y-10,5 Hz, /= 1,0 
Hz, IH) 

1,27 (s,3H) 

1,68 (m, IH) 

0,91(d,/=7,OHz,3H) 

0,91(d,y-7,0Hz,3H) 

'Bo trong CDCh. "125 MHz, '500 MHz, 'Sc: tsaokoin [5], 'Sc: l^,2a-dihydroxy-iJ-mentii-5-ene [6] 

Cdc hgp chit 3,4,5. 6 vd 7 dugc xdc djnh tuong 
ling Id .B-nerolidoI, citral, daucosterol, y?-sistosterol 
vd oleic acid bing phdn tich chi tilt cdc sl U$u phi 
'H-NMR, '̂ C-NMR, ESI-MS vd so sdnh cac sl U§u 
phi vdi cdc gid tri tuong ling dd dugc cdng bl trong 
tii li§u tham khdo [7-10]. Hai hgp chit F-neroHdol TAI L I $ U THAM K H A O 
vd citral Id hai thdnh phin cd hdm lugng khd cao 
trong ttoh diu thdo qud. Hai hgp chit daucosterol va 
Eff*«istosteroI Id hai chit thudng g$p d cdc lodi tii;rc 
!v(tt vd dd dugc bdo cdo phan l|p tii thdo qud. Axit 
ôleic lan diu tiSn dugrc bdo cdo phdn l|p tii thdo qud. 

yi0t Nam "Xdc djnh thdnh phdn hda hgc cua mgt so 
cay thuoc tqi Hd Giang Idm ca sa khoa hgc cho vi^c 
xay dipig viing dugrc ligu tinh" ma so 
VAST.UDCN.05/14-16. 

,4.KfiTLUi?iN 

Bdy hgp chit tsaokoin (1), lp.2ti-dihydroxy-;j-
nraith-5-ene (2), £-nerolidol (3), cih^ (4), 
laucosterol (5), ^-sistosterol (6) vd axit oleic (7) 
flugc phdn l&p td dich chilt etyl axetat cda thdo qud 
Ihu hdi l^i Hd Giang. Hgp chit ljff,2a-dihydroxy-n-

Lth-5-ene (2) vd axit oleic (7) dugc thn thiy lin 
, ti&i d thdo qud. Hgp chit vdng tsaokom (1) mdi 
tdch chilt dugc tir tiido qud cd till dugc sii dvmg 
mOt trong cdc chit chuin dl xdy dimg sdc k^ 
tay HPLC cho dugc li§u ndy. 

# c i m cm. Cdng trinh nghiSn cuu ndy dugc tdi trgr 
ih" de tdi cap Vi^n ̂ ^ ' " ^ *^**^ ^^^ ^ '^°"S f^gH 
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