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Hoang Thi Thanh, Nguyén Thi Hai Duyén
Trucng Dai hoc Khoa hoe - DH Thdi Nguyén

Dua trén viéc khao sat cac dung madi chiét khac nhau, ching toi da lya chon dugc toluen la dung

mdi chiét chon loc hdn hop curcumin

dung mdi toluen ¢6 thanh phan hoa hoc don gian (bon

thanh phan), curcumin chiét bang cac dung méi khic cé thanh phan hoéa hoc phuc tap: chiét bang
n-hexan c6 sau thanh phan, b{1n<7 clorofoc ¢6 tam thanh phan, bang etyl axetat la bay thanh phén,
chiét bang etanol c6 muoi thanh phan. Tir hdn hop curcumin dugc chiét bing dung méi touluen, su
dung phuong phap sac ky ¢t thudng silica gel. nhoi cot theo phuong phap nhoi udt, da tach duoc
ba hop chat tinh khiét 1a curcumin I, curcumin 11 va curcumin I11. C4u tric cua san pham duoc xac
dinh bing cac phuong phap vat ly hién dai: phd IR, MS, 'H-NMR, "*C-NMR va DEPT.

Tir khéa: Curcumin, 16i wru héa, longa, ngh¢ vang, demetoxicurcumin.

MO PAU

Nghé vang c6 tén khoa hoc la Curcuma longu
L. thuéc chi nghé (Curcuma), ho Gung
(Zingiberaceae). la cay thao, cao 0,6 —Im.
Nghé thuong dugce st dung nhu [a mét gia vi
tao mau trong thuc phém, nghé cung duogc su
dung trong nhiéu bai thude dan toc [1].

Céc két qua nghién ciru trén thé gidi cho biét
curcumin 1a thanh phan chinh cua ci nghé
vang, n6 ¢ tac dung chong ung thu in vitro
dbi voi ung thu rudt gia [2]. ung thu gan [3],
ung thu phdi, ung thu da va ung thu va [4].
Gén day chinh phu My cho phép st dung
curcumin dé diéu tri ung thu rudt gia trong
lam sang [4].

O Viét Nam. thanh phan hoa hoc cua ci nghé
vang di dugc nhiéu nha khoa hoc quan tam
[S], dac biét la san phém curcumin da duoc
ban trén thi truong dudi dang céac ché phém
thube va thuc pham chac niang. Tuy nhién
viéc lya chon phuong phéap tach chiét, ciing
nhu phan l4p cac thanh phan chinh cua
curcumin ¢on it dugce cac nha khoa hoc quan
tim. Hon nita, & nudc ta, nghé vang dé moc,
dé trdng nén ngudn nguyén liéu nhiéu. Do
vdy trong cong trinh nay chung ti tap trung
nghién ctru lua chon dung mdi, phuong phap
tach chiét chon loc hdn hop curcumin, nghién
cu phan 1ap cac thanh phan héa hoc cuia hén
hop curcumin dé thu duoc cac ché pham
tinh khiét nham nang cao gia tri st dung
cia nghé vang.
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THUC NGHIEM VA PHUONG PHAP
NGHIEN CUU

Hoa chat va thiét bi nghién ctru

Chét hap phu ding cho sac ki cot la silica gel
(0.040 - 0,063 mm, Merck). Sac ki l6p mong
dung ban mong trang san 60F,s, (Merck). Cac
dung méi chiét va chay sic ki dat loai tinh
khiét (PA).

Phd cong hudng tir hat nhan 'H-NMR va "*C-
NMR duoc ghi trén may Bruker AV 500
MHz. Phd khéi lugng dugc do trén may LC-
MSD-Trap-SL. Phé IR dugc do trén may
Impac 410-Nicolet FT-IR. Diém chay duogc
do trén may Boetius.

Mau thuc vat

Mau ca nghé vang duoc thu mua vao thang
10 nam 2010 tai Thai Nguyén. Tén Khoa hoc
duoc xac dinh tai Vién Sinh thai Tai nguyén
Sinh vat — Vién Khoa hoc va Cong nghé Viet
Nam. Tiéu ban dugc luu giit tai Phong thi
nghiém Khoa Hoéa hoc — Truong Dai hoc
Khoa hoc — PH Thai Nguyeén.

Xir ly va chiét tach

Mau thuc vat dugc phoi va say khé & 45°C
sau do nghién thanh bot min va duoc chia
thanh nam phan phan bang nhau. MJi phan
duoc chiét Soxlet voi cac dung méi: n-hexan,
toluen, clorofoc, ety! axetat, etanol tuong (ing,
mdi loai dung moi duoc chiét ba lan, mdi lan
10h. Cét loai dung mdi ¢ ap suat thap thu
duoc hén hop curcumin, két qua thé hién

trong bang I.
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Bang 1. Kér qua chiet curcmin

STT  Dungmdi Ky hi¢u  Hi¢u sudt

chiét mhu curcumin
| n-hexan NH 6,53
2 Toluen TO 7,73
3 Cloroloc CL 6,91
4 Itv] axetat EA 6,93
S ltanol TA 8,01

Thanh phfm hoa hoc cua cac hon hop
curcumin da duoc khao sat bang phuong phap
sac hy 1op mong (SK1LM), két qua khao sat
cho biét thanh phan héa hoc cia hdn hgp
curcumin chiét bang dung moi toluen cé
thanh phan don gian nhat. curcumin chiét
bang cac dung moi khac déu rat phice tap. Tat
ca cac hon hgp curcumin ludén c¢é 3 thanh
phén hoa hoc chinh ¢ Ry lan luot la 0,69;
0.50: 0.30 (hé dung méi CHCI;:AcOH: 9:1).
chang hién mau véi ca hai loai thude tha la
vanilin va FeCls. trong UV cho mau vang dén
vang dam. Két qua khao sat duoc thé hién
trong bang 2.

Bang 2. Ké1 qua khao sdr SKLM

STT MAiu Sé vét chat
| NH 6
2 TO 4
3 CL 8
3 EA 7
5 TA 10

Phan lap cac thanh phan héa hoc cia
curcumin

Hén hop curcumin duoc phan tach trén cot
silica gel vor hé dung moi raa cot la
CHCl:AcOH: 9:1. t6c do ria c¢ot 1a 20
giot/phut, tir hon hop curcumin da phan tach
duoc mét chat tinh khiét 1 va phan doan D2.
Phan doan D2 liép tuc dugc phan tach trén cot
siica gel,  hé  dung moi CHCly:
CH,COCH;:AcOH (72:8:1) thu duoc chat
tinh khiét 2 va 3.

Hop chat 1 1a mot chat ran mau vang nhat, 6
nhiét do néng chay 182-184 "C. ¢6 cau triic (1).
IR (KBr): v cm™: 3507; 3017: 2855; 1685;
1626 1601; 1512, 1426.

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

192

'H-NMR (500 MHz, DMSO-dg): 8 ppm: 9,66
(2H. s, 20H); 7,54 (2H, d, J=15,5 Hz, H-1,
-7); 7,31 (2H, d, J=1,5 Hz, H-2’, H-2"):
7,15 (211, dd. /=8,0; 1.5 Hz, H-6", H-6"); 6,82
(211, d, J=8,0 Hz, H-5", H-5"). 6,74 (2H, d,
J 15,5 Hz, H-2. H-6); 6,05 (1H. s, H-4); 3,38
(6H, s, H-7" 11-77).

“C-NMR (125 MHz. DMSO-dg): & ppm:
183,2 (C-3 va C-5); 1493 (C-3" va C-37);
147.9 (C-4" va C-47); 140,6 (C-1 va C-7);
1263 (C-1" va C-17): 123.1 (C-2 va C-6);
121.1 (C-6" va C-6): 1157 (C5* va C-57);
T11,3 (C-2" va C-27): 100,7 (C-4); 55,7 (C-7’
va C-7").

Hop chat 2 1a mot chét rin mau vang dam, co
nhiét dé nong chay 150-151 " ¢o cau truc (2).
IR (KBr): v cm™: 3429; 1624: 1581; 1444;
1026.

FAB-MS: [M+H] =339,

'H-NMR (500 MHz, DMSO-dg): & 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, J= 15,5
Hz, H-6). 7.32 (1H. d. J=1.5 Hz, H-2"). 7.14
(1H, dd. J=1.5: 8.0 Hz. H-6"): 6.82 (2H, d.
J=8.2 Hz. H-3" H-5"). 6.81 (1H. d, J=8.0 Hz
H-5"): 6,75 (1H. d. J=16 Hz. H-1): 6,69 (1H,
d. J=16 Hz, H-2): 6.05 (1H. s. H-4); 3.84 (3H,
s, H-77).

“C-NMR (125 MHz. DMSO-dg), & ppm:
183.2 (C-5): 183.0 (C-3); 159.7 (C-47); 1493
(C-37): 147.9 (C-47): 140.6 (C-7): 140,3 (C-
1): 130 (C-2" va C-67); 126,3 (C-17): 1277
(C-17); 123.1 (C-67): 121.0 (C-6): 120,7 (C-
2): 1158 (C-3" va C-57): 115.6 (C-57); 1112
(C-27): 100.8 (C-4): 55,6 (C-7").

Hop chat 3 1a mot chét rin mau do tim, co
nhiét d6 nong chay 233"C. ¢6 chu tric (3).

IR (KBr): v cm™: 3229; 1690: 1601, 1562;
14481 1022.

FAB-MS: [M+H]"=309.

'"H-NMR (500 MHz, DMSO-d;), & 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=1.7 Hz, H-3", H-3", H-5" va H-5"); 6,62 (2H.
d,J=15.8 Hz, H-2 va H-6). 4,48 (2H, s. 20H).
"C-NMR (125 MHz, DMSO-dg), & ppm:
184,8 (C-3 va C-5); 161,1 (C-4’ va C4”);
141,8 (C 5* va C-5""): 1313 (C1 va C7); 1282
(C-4); 116,9 (C-1".C-1", C-2> va C-2"),
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KET QUA VA THAO LUAN

Két qua chiét hén hop curcumin

Hon hop curcumin bao g6|n curcumin |, I,
11, la cac hop chat phan cuc c6 phan ti luong
|6n va nhiét do s6i cao nén phuong phap
chung cat 16i cudn hoi nuéc khong thé thu
duoc ching. Vé&i phuong phap chiét thong
thuong & nhiét do phong thudong mat nhiéu
thoi gian va dé lam bay hoi dung mdi anh
huong dén hiéu qua kinh té va méi truong thi
nghiém. Ching toi da lua chon phuong phap
chiét Soxhlet vi s& dam bao duoc tinh lién tuc
cua phuong phap chiét, dung méi khong bi
that thoat, dam bao duoc vé sinh méi trudng,
chiét Soxhlet ciing lam qua trinh chiét nhanh
hon, tiét kiém duoc thoi gian, hon nita ¢ nhiét
dd chiét Soxhlet curcumin khong bi phan huy.
bé Iua chon duoc dung moi chiét thich hop
hiéu sudt cao, ching téi da tién hanh chiét
nguyén liéu bang nam loai dung mdi cé do
phan cuc khac nhau 1a n-hexan (khong phan
cuc), toluen (phén cuc trung binh). clorofoc
(phan cuc), etyl axetat (phan cuc manh)
etanol (phan cuc rat manh). Két qua chiét
duoc chi ra & bang 1, tir bang 1 nhan thay,
hiéu sudt chiét cao nhat khi dung dung moi
phin cuc rat manh 1a etanol (8,01%), sau d6
la dén dung méi toluen (7.73%), hiéu suat
thip nhat khi chiét bing dung méi khong
phan cuc n-hexan (6,53%), cac dung moi
phéan cuc yéu clorofoc va etyl axetat cho hi¢u
suat trung binh.

Dung moéi duoc dung dé chiét chon loc hdn
hop curcurmin la dung méi ding dé chiét chi
thu duoc hdn hop curcumin ma khéng hoa tan
c4c thanh phan phirc tap khac, nghia la san
phim chiét phai ¢6 thanh phin héa hoc don
gian nhat. Dé biét duoc thanh phan hoa hoc
clia cac can chlet thu duge, chung toi tién
hanh khéo sat sac ky [6p mong, két qua duoc
chi ra & bang 2. Tu bang 2, cho biét thanh
phan héa hoc cua dich chiét toluen (TO) la
don gian nhat (4 vét chét), cua etanol (ET) la
phirc tap nhét (10 vét chat), thanh phén hoa
hoc cla cac dich chiét n-hexan, clorofoc va
etyl axefat ciing réat phuc tap tuong ing voi 6,
8 va 7 vét chat.

Dya vao nhitng két qua nay c6 thé lua chon
toluen la dung moi thich hop dé chiét chon
loc curcumin cho hiéu suét cao.

Két qua phan lap cac thanh phan héa hoc
ciia hén hop curcumin

Két qua SKLM ¢ bang 2 cho biét thanh phén
hoa hoc cia TO [a don gian nhit, nén ching
toi lua chon TO dé phan lap céac thanh phan
hoa hoc.

Sac ky cot silica gel mau TO bang hé dung
moi CHCI;:CH;COOH, 9:1, téc do rua cot la
20 giot/phit, tr hén hop curcumin  TO da
phan tach dwoc mot chét tinh khiét 1 va phan
doan D2. Phan doan D2 tiép tuc dugc phan
tach trén cot silica gel, hé dung moi
CHCI;:CH;COCH;:ACOH (72:8:1) thu duoc
chat tinh khiét 2 va 3. Céu tric cia cac chat
tinh khiét duoc xac dinh cdu truc béng cac
phuong phap phd hién dai IR, MS, 'H&"*C-
NMR c¢6 cong thic lan luot 1a 1,2 va 3.

Chét 1, phd IR xuit hién cac vung hép thu:
3057 cm” dac trung cho nhém OH, 3017 cm”
dac trung cho nhom CH cua nhén thom, 2855
cm’ dac trung cho dao dong hoa tri cua C-H
bao hoa; 1601, 1512, 1426 cm™ dac trung cho
dao dong hoa tri ciia C=C nhéan thom. Ph
FAB-MS): [M+H]" = 369, phu hop v6i cong
thitc C» Hz00s. Phd "C-NMR ciia 1 ¢6 11 tin
hiéu carbon trong dé c6 4 tin hiéu carbon bac
4 va 6 nhom CH va 1 nhom OCH;. Nén ta
khang dinh phan tu 1¢o tinh dm xung qua 1
nhém nao d6. O phd ta chi thar co 6 nhgm
CH véi cuong do manh. Pho "H-NMR 5
9,66 ppm (2H, s) suy ra c6 2 nhom OH,

7,31 ppm (2H, d, J= 1,5 Hz) tuong tac meta-
meta; ~ = 7,15 ppm (2H, dd, J= 8,0; I,S Hz)
tuong tac orto-orto va meta-meta; = 6,82
ppm (2H, d, J= 8 Hz) tuong tac ortho-ortho. 3
pic trén dac trung cho nhéan thom 3 nhém thé
1,3,4. Ma mdi pic phd trén déu cé cuong do
manh va c6 2H. Do d6 ta khing dinh khong
chi ¢6 1 nhan thom v6i 3 nhom thé 1,3,4 ma
phai co it nhat 2 nhén thom véi 3 nhom thé
1,3,4. Trén pho 'H- NS/IR ciing thay xuét hién
pic doi dang 88 7,54 ppm (2H, d, J=
15,5 Hz) va 6,74 ppm (2H, d, J = 15,5
Hz) dac trung cho lién két doi 2 nhom thé
trans. Phd DEPT 135 khong xuat hién nhom
CH, ma thdy xuat hién pic CH ¢6 cuong do
yeu trong DEPT 90. Diéu nay chimg té c6 su
hd bién enol-xeton cia nhom metylen cua
CH,OH nao do ¢ vi tri @ v&i nhom carbonyl
clia | carbon khac. T4t ca cac dit kién trén c6

thé khang dinh chat 1 1a curcumin 1 (1).
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Chat 2, phé DEPT cho thay ¢ 12 nhom CH
v | nhom ClL, trong phd "C-NMR cho thay
¢ 20 carbon trong phan tr. Nhu vay chat 2
co 7 cacbon bic 4 trong phan tu. Phé IR xua
hicn mot s6 pic saur = 3429cm’ dic trung
cho nhém O "= 1624 1581: 1444 cm™ dac
trung cl)o dao dong hoa tri cua C- C cua nhan
thom. = 1026 em™ dic trung cho lién két C-
O-Ar. Pho FAB-MS c¢ho pic phan wr la
[N 339, pha hop cong thire phan (e
CullixO Trong 20 cacbon ma cd o 12
nhom CH va | nhom Cll; chimg 1o day la |
he thomo xem a¢t su phan bo cac nhom nay
quaéph() "H-NMR thiy ¢o 2 doublet dang AB
cO 7= T8 ppm va = 682 ppm, dd, 411, .J-
8.2 117 (tuwong tac ortho- ortho) dac trung cho
nhan thom bai 2 nhom thé para voi nhau. Pic

= 752 ppmg. do 1L J=1.5 Hz (luong tac
meta- meta): ~ = 7,14 ppm, dd, Il /= 8,0 va
1,5 Hz( tuong tac ortho- ortho va meta-
meta); ~ = 7.14 ppm, d, 1H, /= 8,0 Hz ( tuong
tac ortho- ortho) dac trung cho nhan thom 3
nhém thé 1.3.4. Trong phd 'H-NMR ciing
thay r6 nhom metoxy lién két véi nhan thom
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o 6= 3,84 ppm, 3H, s. Nhu vay con lai 7C
trong mach chinh, trong d6 ¢6 5 nhom CH vj
2C khéong c6 H. ) day c6 2 lién két ddi c6
nhém thérans: “=7,55 ppm (1H, d, J= 15,5
Hz)y va® T7,57 ppm (1H, d, J=15,5 Hz),
Va mot |i§n két doi 2 nhom thé & vi tri trans
gnﬁc c6 ~= 6,75 ppm (IH, d, J= 16 '3‘2) va
= 6,69 ppm (1Hn d, J= 16 Hz). Tai “= 10
ppm (1, s) va g =9,85 ppm (1H,s) day la
hydro cua nhom OH. Tat ca cac dir kién trén
c6 thé khang dinh chat 2 la curcumin |l
(demetoxicurcumin) (2).
Chat 3, phé MS cho pic [M+1]=309. so véi
chat § nho hon 60 dVC nghia la nho hon 2
nhom CH,O. Mat khac pho DEPT, ""C-NMR
va '"H-NMR cua chat 3 tuong tu nhu cia chat
1, chi khac la khong c6 tin hi€u cua hai nhom
OCH; nhu cua 1 nén vi¢e chirng minh cong
cau tric cua 3 la hoan toan tuong tu (xem ph6
chi tiét & phan thuc nghiém). Két hop cac dir
lieu IR, MS. "H&''C-NMR cho phép xac dinh
cong thic cau tao cua 3 la curcumin Il
(didemetoxicurcumin) (3).
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KET LUAN

Pa lua chon duoc dung méi chiét chon loc
curcumin cho hiéu suat cao la toluen.

pa phan lap dugc 3 chét tinh khiét 1a
curcumin 1 (1), curcumin Il (2) (demetoxi
curcumin) curcumin Il
(didemetoxicurcumin)  (3) tu  hon  hop
curcumin. Cau trac cua chung dugc xac dinh
bang cac phuong phap pho hién dai.

SUMMARY
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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 from 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 |, curcumin Il and curcumin I by silica gel column chromatography. The
structure of the product is determined by the method of modern physics: spectrum [R, MS, TH-

NMR, 13C-NMR and DEPT.

Keywords: Curcumin, curcuma, longa, Curcuma longa L, demetoxicurcumin.
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