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Dya tren viec khao sat cdc dung moi chiet khdc nhau, chiing toi da lya chpn dupc toluen la dung 
moi chiet chpn lpc hon hpp curcumin dung mdi toluen c6 thanh phan hoa hpc dan gian (bin 
thanh phan), curcumin chiet bing cdc dung moi khac cd thanh phan hda hpc phiic tap: chill bing 
n-hexan cd sdu thanh phin, bing clorofoc c6 tdm thanh phin, bing etyl axetat 1̂  biy thanh phin, 
chill bing etanol cd mudi thanh phin. Tu hon hpp curcumin dupc chiet bing dung moi touluen, su 
dung phuong phap sic ky cot thirdng silica gel, nhoi cot theo phuong phap nhoi udt, da tach dupc 
ba hpp chat tinh khiet la curcumin 1, curcumin 11 va curcumin III. Cau triic cua san phim dupc xac 
djnh bing cac phuong phap vat ly hipn dai: phd IR, MS, ' H - N M R , '^C-NMR va DEPT. 
Til' kh6a: Curcumin, tdi uu hda, longa, nghe vdng. demetoxicurcumin. 

MCIDAU 

Nghe vang cd ten khoa hgc la Curcuma longa 
L. thudc cbi nghe {Curcuma), bg Giing 
(Zingiberaceae), la cay thao, cao 0,6 - I m . 
Nghe thudng dugc sii' dyng nbu la mdt gia vj 
tao mau trong thyc pham, nghe cung dugc sii' 
dung trong nhieu bai thudc dan tdc [1]. 

Cac ket qua nghien ciiu tren the gidi cho biet 
curcumin la thanh phan chinh ciia cii nghe 
vang, nd cd tac dyng chdng ung thu in vitro 
ddi vdi ung thu rugt gia [2], ung tbu gan [3], 
ung thu phdi, ung thu da va ung tbu vii [4]. 
Gan day chinh phu My cho phep sii dyng 
curcumin de dieu trj ung tbu rugt gia trong 
lam sang [4]. 

0 Viet Nam. tbanb phan bda bgc ciia cu nghe 
vang da duge nhieu nha khoa hgc quan tam 
[5], dac biet la san pham curcumin da dugc 
ban tren thj trudng dudi dgng cac che pham 
thudc va thye pham chuc nang. Tuy nhien 
viec lya chgn phuong phap tach chiet, cung 
nhu phan lap cac tbanb phan chinh ciia 
curcumin cdn it dugc cac nha khoa hge quan 
tam. Han niia, d nude ta, nghe vang de mgc, 
de trdng nen nguon nguyen lieu nhieu. Do 
vay trong cdng trinh nay chimg tdi tap trung 
nghien ciru lya chgn dung mdi, phuong phap 
tach chiet chgn Igc hdn hgp curcumin, nghien 
cii'u phan lap eac thanh phin bda bgc ciia bdn 
hgp curcumin dk thu dugc cac cbl phim 
tinh khilt nhim nang cao gia trj su' dung 
ciia nghe vang. 

Tr^h nOQO 1 1 tn-i-). r-.. ,')nnA0/7i)rrn'ini/ cnm 

THUC NGHIEM VA PHUONG PHAP 
NGHIEN CUU 

Hoa chat va thiet bj nghien ciru 

Chat hap phu diing cho sac ki cdt la silica gel 
(0,040 - 0,063 mm, Merck). Sic ki ldp mdng 
dimg ban mdng trang san 6OF254 (Merck). Cac 
dung mdi chiet va chgy sac ki dgt logi tinh 
khilt (PA). 

Phd cdng budng tii' hgt nhan ' H - N M R va '''C-
NMR dugc ghi tren may Bruker AV 500 
MHz. Phd khoi lugng dugc do tren may LC-
MSD-Trap-SL. Pbo IR dugc do tren may 
Impac 410-Nicolet FT-IR. Dilm chay dugc 
do tren may Boetius. 

Mau thuc vat 

Mau cii nghe vang dugc tbu mua vao thang 
10 nam 2010 tgi Thai Nguyen. Ten Khoa hgc 
dugc xac djnb tgi Vien Sinh thai Tai nguyen 
Sinh vat - Vien Khoa bgc va Cdng nghe Viet 
Nam. Tieu ban dugc luu giii' tgi Phdng thi 
nghiem Khoa Hda hgc - Trudng Dgi hgc 
Khoa bgc - DH Thai Nguyen. 
Xir ly va chiet tach 

Miu thyc vat dugc phai va say khd d 45 C 
sau dd nghiin tbanb bdt mjn va dugc chia 
tbanb nam phin phin bing nhau. Mdi phan 
dugc chilt Soxlet vdi cac dung mdi: n-hexan, 
toluen, clorofoc, etyl axetat, etanol tuong iing, 
mdi logi dung mdi dugc chiet ba lan, mdi lan 
10b. c i t logi dung mdi d ap suat thip thu 
dugc hdn bgp curcumin, ket qua the hien 

trong bang 1. 
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STT 

1 
2 
•> .> 
•4 

5 

Dung moi 
chiet 

n-hcxan 
Toluen 

Clorofoc 
1 l\l axetat 

1-tanol 

Ky hipu 
mau 
Nil 
TO 
CL 
EA 
TA 

Hipu suat 
curcumin 

6,53 
7,73 
6,91 
6,93 
8,01 

Thiinh phiin bda hgc ciia ciic bdn hgp 
curcumin da dugc khao sat bang phuang phap 
Siic ky ldi-) mdng (SKLM), kel qua khao sal 
cho biet thiinh phiin hda hgc ciia hdn bgp 
curcumin chiet bang dung mdi toluen cd 
thiinh phiin dan gian iiliiil, curcumin chiet 
biing Ciic dung mdi khac deu rat phirc tgp. Tat 
ca Ciic hdn hgp curcumin ludn cd 3 thanh 
phan bda bgc chinh cd R( lan lugt la 0,69; 
0,50; 0,30 (he dung mdi CHCI.vAcOH: 9:1). 
chimg bien mau vdi ca bai logi thudc thu' la 
\anilin va FeCL, trong UV cbo mau vang den 
vang dam. Ket qua khao sat dugc the hien 
trong bang 2. 

Bang 2. Ket qud khdo sdt SKLM 

STT 
1 
2 
3 
4 
5 

Miu 
NH 
TO 
CL 
EA 
TA 

So vet chat 
6 
4 
8 
7 
10 

Phan lap cac thanh phan hoa hoc cua 
curcumin 

Hdn hgp curcumin dugc phan tach tren cdt 
silica gel vdi he dung mdi rira cdt la 
CHCI^AcOH: 9:1, toe do rira cot la 20 
gigt/phiit, tir hdn hgp curcumin da phiin tach 
dugc mdt chat tinh khicl 1 vii phan dogn D2. 
Phan dogn D2 tiep tuc dugc phan tach tren cdt 
silica gel, be dung mdi CHCIv 
CH,COCH.,:AcOH (72:8:1) tbu dugc chit 
linh khiel 2 va 3. 

Hop chat 1 la mdt chat ran mau vang nhgt, cd 
nhiet do ndng chay 182-184 "C, cd cau triic (1). 

IR (KBr): v cm"': 3507; 3017; 2855; 1685; 
1626;1601; 1512; 1426. 

FAB-MS: [M+H]'=369. 

' H - N M R (500 MHz, DMSO-dfi): 5 ppm: 9,66 
(2H, s, 20H}; 7,54 (2H, d, .7=15,5 Hz, H-1, 
H-7); 7,31 (2H, d, .7=1,5 Hz, H-2', H-2"); 
7,15 (211, dd, .7=8,0; 1,5 Hz, H-6', H-6"); 6,82 
(211, d, y=8,0 Hz, H-5\ H-5"); 6,74 (2H, d, 
./ 15,5 Hz, H-2, H-6); 6,05 (IH, s, H-4); 3,38 
(6H, s, H-7' 11-7"). 
'^C-NMR (125 MHz, DMSO-ds): 5 ppm: 
183.2 (C-3 va C-5); 149,3 (C-3' va C-3"); 
147,9 (C-4' va C-4"); 140,6 (C-l va C-7); 
126.3 {C-\' va C-V): 123.1 (C-2 va C-6); 
121.1 (C-6- va C-6"); 115,7 (C5' va C-5"); 
111,3 (C-2" va C-2"); 100,7 (C-4); 55,7 (C-7' 
va C-7"). 
Hgp chat 2 la mgt chat ran mau vang dam, cd 
nhiet do ndng chay 150-151 '̂  cd cau tnic (2). 
IR (KBr): v cm"': 3429; 1624; 1581; 1444; 
1026. 
FAB-MS: [M+HJ=339. 
'H-NMR (500 MHz, DMSO-dc): 5 ppm: 
10,00 (IH, s. C4-OH); 9,85 (IH, s, C4"-
OH); 7,58 (2H, d, J=8,2 Hz, H-2- H-6-); 7,57 
(H, d, J= 15.5 Hz, H-7); 7.55 (H. d, 7= 15,5 
Hz, H-6); 7.32 (IH. d, ,/=l.5 Hz, H-2"); 7.14 
(IH, dd. .7=1.5: 8.0 Hz. H-6-'); 6,82 (2H, d. 
J=8,2 Hz. H-3 - H-5"): 6.81 (IH. d, 7=8,0 Hz, 
H-5--); 6,75 (1H. d. J= 16 Hz. H-1); 6,69 (1H, 
d, J=l6 Hz, H-2): 6,05 (1H, s, H-4); 3.84 (3H, 
s, H-7"). 
'^C-NMR (125 MHz, DMSO-ds), 6 ppm: 
183.2 (C-5); 183,0 (C-3); 159,7 (C-4-); 149,3 
(C-3--); 147.9 (C-4--); 140,6 (C-7); 140,3 (C-
1); 130 (C-2- va C-6-); 126,3 (C-l"); 127.7 
(C-r) ; 123.1 (C-6"); 121,0 (C-6); 120,7 (C-
2); 115.8(0-3' vii C-5-); 115,6(0-5"); 111,2 
(C-2"); 100,8 (C-4); 55,6 (C-7"). 
Ho'p chat 3 la mgt chat rin mau dd tim, cd 
nhiet do ndng chay 233"C, cd ciu true (3). 
IR (KBr): v cm'^ 3229; 1690; 1601, 1562; 
1448;1022. 
FAB-MS: [M+H]'=309. 
'H-NMR (500 MHz, DMSO-ds), 6 ppm: 7,58 
(2H, d, J=15,2 Hz, H-1 va H-7); 7,50 (4H, d, 
J=7,6 Hz, H-2', H-2-- H-6' va H-6"); 6,83 (4 H, 
J=7,7 Hz, H-3-, H-3", H-5' va H-5"); 6,62 (2H, 
d, J=l 5,8 Hz, H-2 va H-6). 4,48 (2H, s, 20H). 
''C-NMR (125 MHz, DMSO-d^), 5 ppm: 
184,8 (C-3 va C-5); 161,1 (C-4' va C4"); 
141,8 (C 5' va C-5'-); 131.3 (CI va C7); 128,2 
(C-4); 116,9 (C-r . C-l", C-2'va C-2") 
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KET QUA vA THAO LUAN 

Ket qua chiet hon ho'p curcumin 

Hdn hgp curcumin bao gdm curcumin 1, II, 
111, la cac hgp chat phan eye cd phan tir lugng 
ldn va nhiet do sdi cao nen phuong phap 
chung cat ldi cudn hoi niidc khdng the thu 
dugc chiing. Vdi phuong phap chiet thdng 
thudng d nhiet do phdng thudng mat nhieu 
thdi gian va de lam bay hoi dung mdi anh 
hudng den hieu qua kinh te va mdi trudng thi 
nghiem. Chimg tdi da lya chgn phuong phap 
chiet Soxhlet vi se dam bao dugc tinh lien tuc 
ciia phuong phap chiet, dung mdi khdng bi 
that thoat, dam bao dugc ve sinh mdi trudng, 
chiet Soxhlet cung lam qua trinh chiet nhanh 
hon, tiet kiem dugc thai gian, hon ntia d nhiet 
dp chiet Soxhlet curcumin khdng bj phan hiiy. 

De lya chgn dugc dung mdi chiet thich hgp 
hieu suat cao, chiing tdi da tien hanh chiet 
nguyen lieu bang nam logi dung mdi cd do 
phan cyc khac nhau la n-hexan (khdng phan 
cyc), toluen (phan eye trung binh). clorofoc 
(phan cyc), etyl axetat (phan cyc mgnh), 
etanol (phan cyc rat manh). Ket qua chiet 
dugc chi ra d bang 1, tir bang 1 nhan thay, 
hieu suat chiet cao nhat khi dimg dung mdi 
phan cyc rat mgnh la etanol (8,01%), sau dd 
la den dung mdi toluen (7,73%), hieu suat 
thap nhat khi chiet bang dung mdi khdng 
phan cyc n-hexan (6,53%), cac dung mdi 
phan cyc yeu clorofoc va etyl axetat cho hieu 
suat trung binh. 

Dung mdi dugc dimg de chiet chgn Igc hdn 
hgp curcurmin la dung mdi diing de chiet chi 
thu dugc hdn hgp curcumin ma khdng hda tan 
cac thanh phan phiic tap khac, nghTa la san 
pham chiet phai cd thanh phan bda bgc dan 
gian nhat. Be biet dugc thanh phin bda hgc 
ciia cac can chiet thu dugc, chiing tdi tien 
hanh khao sat sac ky ldp mdng, ket qua dugc 
chi ra d bang 2. Tir bang 2, cho biit thanh 
phan hda hgc cua djch chilt toluen (TO) la 
don gian nhit (4 vet chit), cua etanol (ET) la 
phirc tap nhit (10 vet chit), tbanb phin hda 
hpc ciia cac djch chilt n-hexan, clorofoc va 
etyl axetat cung rat phirc tgp tuang iing vdi 6, 
8 va 7 vet chit. 

Dya vao nhiing kit qua nay cd the lya chgn 
toluen la dung mdi thich hgp dk chilt chgn 
lpc curcumin cho bieu suat cao. 

Ket qua phan lap cac thanh phin hoa hoc 
ciia hon hop curcumin 

Kit qua SKLM d bang 2 cho bill thanh phin 
hda hgc cua TO la dan gian nhit, nen chimg 
tdi lya chgn TO dl phan lap cac thanh phin 
hda hgc. 

Sac ky cdt silica gel mau TO bing he dung 
mdi CHCI.,:CH3C00H, 9:1, tdc do rua cdt la 
20 gigt/phiit, tir hon hgp curcumin TO da 
phan tach dugc mdt chit tinh khilt 1 va phan 
dogn D2. Phan dogn D2 tiep tuc dugc phan 
lach tren cdt silica gel, he dung mdi 
CHClvCHiCOCHvAcOH (72:8:1) thu dugc 
chat linh khiet 2 va 3. Cau true ciia cac chit 
tinh khiet dugc xac djnh cau triic bang cac 
phuong phap pho hien dai IR, MS, 'H&'^C-

NMR cd cdng thuc lan lugt la 1, 2 va 3. 

Chat 1, phd IR xuat hien cac viing hap tbu: 
3057 cm" dgc trung cho nhdm OH, 3017 cm"' 
dgc trung cho nhdm CH cua nhan tham, 2855 
cm"' dgc trung cho dao ddng hda trj cua C-H 
bao hda; 1601, 1512, 1426 cm"' dgc trung cho 
dao ddng bda trj cua C=C nhan thom. Phd 
FAB-MS): [M+H]^ = 369, phii bgp vdi cdng 
thirc C21H20O6. Pho '-̂ C-NMR cua 1 cd 11 tin 
hieu carbon trong dd cd 4 tin bieu carbon bgc 
4 va 6 nhdm CH va 1 nhdm OCH3. Nen ta 
khing djnh phan tu 1 cd tinh dpi xiing qua 1 
nhdm nao dd. C> phd ta chi thav cd 6 nbwn 
CH vdi cudng do mgnh. Pho ' H - N M R ^= 
9,66 ppm (2H, S) suy ra cd 2 nhdm OH; = 
7,31 ppm (2H, d, J= 1,5 Hz) tuong tac meta-
meta; *̂ = 7,15 ppm (2H, dd, .7= 8,0;̂ 1,5 Hz) 
tuong tac orto-orto va meta-meta; = 6,82 
ppm (2H, d, J= 8 Hz) tuong tac ortho-ortho. 3 
pic tren dac trung cho nhan thom 3 nhdm the 
1,3,4. Ma mdi pic phd tren deu cd cudng do 
mgnh va cd 2H. Do dd ta khing djnh khdng 
cbi cd 1 nhan tham vdi 3 nhdm the 1,3,4 ma 
phai cd it nhit 2 nhan tho'm vdi 3 nhdm the 
1,3,4. Tren pho ' H - N M R cung thiy xuat hien 
pic ddi dgng AB cd - 7,54 ppm (2H, d, J= 
15,5 Hz) va "= 6,74 ppm (2H, d, J = 15,5 
Hz) dae trung cho lien kit ddi 2 nhdm the 
trans. Pho DEPT 135 khdng xuit bien nhdm 
CH2 ma thiy xuit hien pic CH cd cudng do 
yiu trong DEPT 90. Dilu nay cbiing td cd sy 
hd biln enol-xeton cua nhdm metylen cua 
CH2OH nao dd d vi tri 13 vdi nhdm carbonyl 
eiia 1 carbon khac. Tit ca cac du kien tren cd 
tbi khing dinh chit 1 la curcumin 1 (1). 
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Chat 2, phd DEPT cho Ihay cd 12 nhdm CH 
\ii I nhdm CII,, Irong pho ' Y"-NMR cho thiy 
CO 20 carbon Irong phiin Ur. Nhu vay chat 2 
cd 7 ciicbon biic 4 trong phiin tir. Pho IR xuiil 
hien mgt sd jiic sau: = 3429cm"' dgc trung 
cho nhdm OH, ^'- 1624; 1581; 1444 cm"' dgc 
trung cho dao dgng hda tri ciia C C ciia nhiiii 

\' I ' 

thom, = 1026 cm" diic trirng cho lien kcl ('-
O-Ar. Phd FAB-MS cho pic phan tir lii 
[M+llj' 339, phii hgp cdng thirc phiin lir 
C^,)ll|s()^. Trong 20 cacbon mil cd ldi 12 
nhdm CH \:i I nhdm CIL chirng to diiy lii I 
he tlnrni, xem xcl su phan bd ciic nhdm nay 
qua^Jilid 'H-NMR iba '̂ cd 2 doublet dgng AB 
cd " = 7,58 ppm vii *̂ = 6.82 ppm, dd, 411,./ 
S.2 11/ (luong liic orlbo- orlho) dgc trung cho 
ijJian thom bdi 2 nhdm ibe para vdi nhau. Pic 

= 7,32 ppnip. d. III, .7=1,5 Hz (tuang tac 
meta- mela); =7,14 ppm, dd, 111, ./= 8,0 va 
1,5 Hzc.( tuang tac ortho- ortho va meta-
meta); ^=7.14 ppm, d, HL./= 8,0 Hz (tuang 
tac ortho- ortho) dgc trirng cho nhan tham 3 
nhdm the 1,3,4. Trong phd 'H-NMR cung 
thay rd nhdm metoxy lien ket vdi nhan tham 

d = 3,84 ppm, 3H, s. Nhu vay cdn lai 7C 
trong mgch chinh, trong dd cd 5 nhdm CH va 
2C khdng cd H. c!) day cd 2 lien ket ddi co 
nhdm thkJrans: =7,55 ppm (IH, d, J= 15,5 
Hz) va ^ "7,57 ppm (IH, d, .7-15,5 Hz). 
Va mgi lien kit ddi 2 nhdm the d vj tri tram 
Miac cd = 6,75 ppm (IH, d, J= 16 hh.) va 
^= 6,69 ppm (lH„d, J= 16 Hz). Tai "= 10 
ppm (111, s) va =9,85 ppm (IH,s) day la 
hydro cua nhdm OKI- Tat ca cac du" kien tren 
cd the khang djnh chat 2 la curcumin II 
(demetoxicurcumin) (2). 

Chat 3, phd MS cho pic [M+l]=309, so vdi 
chat 1 nhd han 60 dVC nghTa la nhd ban 2 
nhdm CH2O. Mat khac pho DEPT, "C-NMR 
va 'H-NMR ciia chat 3 tuong ty nhu cua chat 
1, chi khac la khdng cd tin hieu ciia hai nhdm 
OCII3 nbu ciia 1 nen vice chirng minh cdng 
cau triic ciia 3 la hoan toan tuong ty (.xem pho 
chi liet d phan thyc nghiem). Ket hgp cac dir 
lieu IR, MS. 'H&' 'C-N\1R cho phep xac djnh 
cdng thirc cau tgo cua 3 la curcumin 111 
(didemetoxicurcumin) (3). 

HO. ..' 

OCIL, 

< ^OCH. , 

' O H 
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SUMMARY 
OPTIMIZATION OF THE CURCUMIN ISOLATION PROCESS FROM ROOTS 
OF CURCUMA LONGA L. 

Pham The Chinh , Pham Thi Tham, Pham Thi Thu Ha, 
Hoang Thi Thanh, Nguyen Thi Hai Duyen 

College of Science - TNU 

With different solvents to extract mixed curcumin fi-om curcuma, we have chosen the toluene; it is 
the solvent selective extraction. The mixture curcumin extracted by toluene, it has simple chemical 
compositions (four components) and high yield (7.73%), the curcumin extracted by the other 
solvent, the chemical components are complex: the extraction with n-hexane has six components, 
chlorofoc has eight components, using ethyl acetate as seven components, extracted by ethanol 
that has ten components. Mixture curcumin extracted by touluen, it separated into three pure 
compounds is curcumin I, curcumin II and curcumin 111 by silica gel column chromatography. The 
structure of the product is determined by the method of modem physics: spectrum IR, MS, 1H-
NMR, 13C-NMR and DEPT. 
Keywords: Curcumin, curcuma, longa. Curcuma longa L, demetoxicurcumin. 
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