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ABSTRACT

Curcuminoid extracted from yellow turmeric is a mixture of 3 constituents: curcumin,
demethoxycurcumin (DMC) and bis-demethoxycurcumin (BDMC). Previous published papers
mainly concentrated on the biological activities of curcuminoid mixture. In this work, we have
separated three constituents of curcuminoid, characterized and comparatively studied antioxidant,
antibacterial and cytotoxic acvitities of these curcuminoids. Curcumin exhibited stronger DPPH
scavenging activity (ICsy = 55.083) than the mixture, DMC, BDMC and the reference antioxidant,
trolox. Meanwhile, the mixture showed the antibacterial property against Staphylococcus aureus
(MIC = 62.5 mg/ml) better than each components. The mixture and its three constituents also
demonstrated good abilities in suppressing the proliferation of Hep-G2 and RD cell-lines.

[-DAT VAN BE

Curcuminoit, thanh phan chinh trong ct
nghé vang Curcuma longa L., tir lau da dugc
biét dén ¢4 nhiéu hoat tinh sinh hoc manh va da
dang nhu hoat tinh kh4ng khuén, khang oxy héa,
khéng viém, khang ung thu... [1].

Curcuminoit thuong mai trich tir nghé hién
nay gébm 3 thanh phan chinh, curcumin [1,7-bis-
(4-hydroxy-3-metoxyphenyl)-hepta-1,6-diene-
3,5-dione ~77%], demethoxycurcumin (DMC
~17%) va bis-demethoxycurcumin (BDMC
~3%) [1]. Da c6 nhiéu cong trinh nghién citu
phan tich céc thanh phan trong hén hop
curcuminoit biang phuong phép sic ky 16p méng
(TLC) va sac ky cot (CC) [2 -8]. Tuy nhién, céc
két qua cong bo déu cho do phan giai thap va do
tinh khiét ctia curcumin thu duoc chi khoang
80%, va ciing chi ding lai & viéc tich curcumin,
chua dé cap dén DMC va BDMC.

Trong nghién ctu nay, ching to6i khao sét
phuong phép tach cdc thanh phan trong hén hop
curcuminoit dua vao TLC va CC. Cic thanh
phan sau khi tdch s& dugc kiém tra do tinh khiét
bing HPLC, dong thoi xdc dinh céu tric bang
phé MS, NMR. Hoat tinh khdng oxy héa, khang
khuin, kh4ng t&€ bao ung thu clia cdc thanh phan
nay ciing dugc nghién ctu. Theo hiéu biét clia
chiing toi, viéc tdch 3 thanh phan trong hén hop
curcuminoid & dang tinh khiét, khao sat va so
sénh hoat tinh khdng oxy héa, khdng khuén,
khang t&€ bao ung thu cta cac thanh phan trén
chua dugc cong bd trude day trong céc tap chi
chuyén nganh trong nudc.

II - THUC NGHIEM
1. Nguyén liéu
Bot curcuminoit thé mua cua Vién Dugc

lieu, Bo Y t€, Ha Noi.
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Ban modng silicagel 60G F254 (Merck) cho
sic ky 16p mong va bot silicagel 60G F254
(Merck) 0,063 - 0,2 mesh cho sic ky cot.

Cac dung moi: metanol 99,9%,

diclorometan 99,5%, cloroform 99,7%, axeton
99,7% (Shantou Vilong Chemical Factory).

2. Phuong phap nghién citu

Bot curcuminoit thd duoc két tinh lai 3 1an
trong hén hgp metanol : nuéc & 60°C. Hon hop
sau két tinh duoc loc hiit chan khong thu dugc
chat ran 1. Nudc cai dem co quay duéi dp suat
thap thu duoc chat ran 2.

T4ch céc thanh phan trong chat rin 1 va chat
ran 2 bang sac ky cot. Qud trinh duogc thuc hién
v6i cot silicagel 0,063 - 0,200 mesh, kich thudc
13x85 cm, hé dung moi giai ly dugc lua chon 1a
CH,Cl,:metanol v6i do phan cuc tang dan lan
Iugt 12 CH,Cl,:metanol = 100:0, 99,5:0,5, 99:1,
98:2, 95:5 va cudi cung 90:10. Cac phan doan
hiing dugc kiém tra bang sic ky ban mong véi
hé dung moi CH,Cl,:metanol 98:2, gép chung
nhitng phan doan cung Rf va c6 quay loai dung
moi.

Xac dinh c4u tric va phan tich mot s6 tinh
chat héa 1y cdc thanh phan sau khi phan lap
duoc:

Do diém chay (trén may Electrothermal
9100, thuc hién tai BM Hitu co, khoa Héa hoc,
Truong PHBK TP. HCM): Curcumin: 179,5 -
183,5°C; DMC: 166,1 - 170,5°C; BDMC: 213,2
- 215,5°C.

Do phé UV-Vis (mdy do JENWAY 6505
UV-Vis Spectrophotometer, thuc hién tai Bo
mon Hitu co, Khoa Héa hoc, PHBK TP. HCM):
Imax ctia curcumin, DMC va BDMC lan luot 1a
425,418 va 414 nm.

Phan tich HPLC (thuc hién tai trung tam
Pao tao va phat trién sic ky, TP. HCM): cot sic
ky pha dao C18 (250 x 4,6 mm, 5 cm), pha dong
axetonitril: H;PO, 0,05% /55:45 (v/v), nhiét do
cot 40°C, téc do dong 0,8 ml/phit va dau do
UV-Vis ¢ 422 nm: t; cua curcumin, DMC va
BDMC 1an lugt 1a 10,635; 9,462 va 8,616 phiuit.

Phé MS do trén may HP 5989 MS Engine
(Vién Héa hoc, Vién Khoa hoc va Cong nghé
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Viét Nam): curcumin [M+H]" = 369, BDMC
[M+H]" = 309, DMC [M+H]" = 339.

Phan tich '"H va “"C-NMR (thuc hién tai
Vién Héa hoc, Vién Khoa hoc va Cong nghé
Viét Nam), dung moéi DMSO-d6 do trén mdy
Bruker AV 500, 500 MHz cho 'H va 125 MHz
cho "C.

Hoat tinh khang oxy héa: (thuc hién tai
Trung tam Sam va Dugc liéu TP. HCM)

Hén hop curcuminoit ban ddu va cic thanh
phan curcumin, DMC va BDMC thu dugc sau
khi phan 1ap, dinh danh dugc khao sét hoat tinh
khéng oxy héa bing phuong phdp bét goc tu do
DPPH va dinh lugng MDA. Xé4c dinh % hoat
tinh chong oxy héa HTCO% va ICs,,

HTCO% = [(OD,. - ODy) / ODC] x 100.
OD.: Mat do quang cua ching, OD;: Mat do
quang cua mau thi.

Hoat tinh khang khuin, khiang nam:
(thuc hién tai BO mon Vi sinh, PH Y Duoc
TPHCM)

Xdc dinh hoat tinh khang khuan v6i mot s6
dong  vi khudn gram (+): Streptococcus
hemolyticus, Staphylococcus aureus, gram (-):
Pseudomonas aeruginosa, Salmonella typhi,
Shigella dysenteria, va hoat tinh khiang nam
Candida albicans theo phuong phdp pha loang
trong ban thach, & cdc néng do hoat chit
15,625; 31,25; 62,5; 125; 250; 500; 1000 mg/ml,
xdc dinh nong do tc ché t6i thiéu MIC.

Hoat tinh khang ung thu: (thuc hién tai
Phong sinh hoc thuc nghiém, Vién Héa hoc céc
hgp chat thién nhién, Vién Khoa hoc va Cong
nghé Viét Nam).

Xac dinh hoat tinh khang ung thu d6i véi 2
dong t€ bao Hep-G2 (Hepatocellular carcinoma
- Ung thu gan) va RD (Rhabdo sarcoma - ung
thu mang tim) dugc cung cdp bdi vien VSDT
TU.

Phuong phdp xdc dinh: Theo phuong phép
ctia Skehan & CS (1990) va Likhiwitayawuid &
CS (1993), chat chuan ching duong tinh: ding
chat chuin c6 kha nang diét t€ bao: Ellipiticin,
Vinblastine hoac Taxol pha trong DMSO.

Doc trén may ELISA & budc séng 495-515
nm, xac dinh CS% (% t€ bao song so6t) va ICs,.



III - KET QUA VA THAO LUAN
1. Két qua két tinh curcuminoit tho trong
hon hop metanol : nudc

Hiéu sudt qud trinh két tinh kha thép,
khoang 40%. Sac ky ban mong cho thdy sau 3

lan két tinh da loai phan 16n nhya va BDMC,
diéu nay ciing phi hop v6i két qua phan tich
HPLC (bang 1): ham lugng curcumin sau két
tinh 1an 3 tang lén déng ké (tr 72,52% mau tho
dén 91,87% sau két tinh), ham luong DMC va
dac biet BDMC giam rd rét, phan nay chu yéu
nam trong nudc cdi.

Bdng I: K&t qua phan tich HPLC

Curcuminoit ban dau Curcuminoit sau két tinh
Curcumin DMC BDMC Curcumin DMC BDMC
Dién tich pic 702334 147411 118729 1139909 93561 7329
% Dién tich 72,52 15,22 12,26 91,87 7,54 0,59

2. Két qua sic ky ban méng

T két qua khao sit 2 hé dung moi
CH,Cl:CH,0OH va CH,Cl,:CH;OH véi cic ti 1é
khac nhau, ching t6i chon hé¢ CH,Cl,:CH,OH
(98:2 v/v) 1a h¢ dung moi tach t6t nhat 3 thanh
phan trong hén hgp curcuminoit v6i gid tri Rf
ctia curcumin, DMC va BDMC 1an luot 12 0,525;
0,313 va 0,188.
3. Két qua tach bang sic ky cot

Két qua cho thdy sic ky cot v6i hé dung moi
da chon tdch rat t6t cdc thanh phin trong hén

hop curcuminoit. Chét rén sau két tinh chi yéu
la curcumin (>77%), phan nhd6 DMC (~7%) va
BDMC (~3,5%), con trong nudc cdi, BDMC cé
ham luwong 16n nhit ~39%, k& 1a DMC (~27%)
va cudi cung 1a curcumin (~17%).

4. Két qua phan tich phé cong hudng tir hat
nhan
Do dich chuyén héa hoc clia 3 thanh phin

curcuminoit trong phé 'H va “C-NMR duoc
trinh bay trong bang 2 va 3.

Bdng 2: Do dich chuyén héa hoc trong pho 'H-NMR clia curcuminoit

Vi tri Curcumin BDMC DMC
1 6,06 (s, 1H) 6,04 (s, 1H) 6,05 (s, 1H)
2,2
: - _ 6,68 (d, J,,=16Hz, 1H)
3.3 | 675 (& 1=160Hz 2H) | 668 (&1 =160Hz 2H) | oT¢ ™0 ch )
) - - 7,54 (d, J,,.=16Hz, 1H)
4,4 7,55 (d, J,.n=16,0Hz, 2H) 7,54 (d, J,,,=16,0Hz) 7,55 (d, J,..,=16Hz,1H)
5.5
: _ _ 7,56 (d, J =8.5H2)
6,6 | 731(dJ,=1,5Hz,2H) | 7,56 (d,J,s,=8,5Hz) 3 e Ty
7.7 6,82 (d, J,.,.=8,5Hz, 2H) | 6,82 (d, J.,.=8,5Hz, IH)(¥)
8,8
: 6.8 _ _
9,9 (A1 ~8.0Hz, 2H) 6,82 (d, J,..=8,5Hz, 2H) 6,82 (d, J,,,.=8,5H2)
_ 7,56 (d, J=8.5H2)
10,100 | 7P (0 JenmS O 756 (d, Jouo=8.5Hz) | 7.14 (dd, J,pe8.5Hz, T,
meta™ ’ =1,5HZ, 1H)
OCH, 3,84 (5, 6H) 3,84 (s, 3H)
8, 8"-OH 9,65 (s,2H) 10,057 (s,2H) 10,06 (s,1H) 9,06 (s, 1H)

(*): do dich chuyén héa hoc ctia 'H tai vi tri C7.
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Bdng 3: Do dich chuyén héa hoc trong phd C-NMR clia curcuminoit

Vi tri Curcumin BDMC DMC

1 100,841 100,927 100,91
2,2 183,206 183,200 183,28; 183,14
3,3 121,110 120,813 120,85; 121,08
4,4 140,707 140,363 140,38; 140,71
55 126,360 125,849 125,38; 126,38
6,6’ 111,375 130,314 130,33; 111,31
7,7 148,007 115,930 115,94; 148,03
8,8 149,358 159,788 159,80; 149,36
9,9 115,727 115,930 115,94; 115,73
10, 10° 123,110 130,314 130,33; 123,17

OCH, 55,708 100,927 55,72

8, 8’-OH

Bdng 4: Bang so sanh do dich chuyén héa hoc trong phé 'H va *C-NMR ctia DMC
vGi céc s6 liéu cong bd trong [8]

. "H-DMC theo BC-DMC theo | “C-DMC theo
’ 1 _ i
Vi tri H-DMC (theo [8]) phan tich 8] phan tich
1 6,02 (s, 1H) 6,05 (s, 1H) 100,9 100,91
2,2 183,2; 183,1 | 183,28; 183,14
, _ 6,68 (d, J,.,=16Hz, 1H) , .
3,3 | 6,67 (d, J=15,8Hz, 2H) 675 (d. I, =16Hz, 1H) 120,8; 121,1 | 120,85; 121,08
) 7,53 (d, J=15,8 Hz, 7,54 (d, J,;,;=16Hz,1H) ) ,

4,4 oH) 755 (d. 1. =16Hz 1D 140,4; 140,7 | 140,38; 140,71
5,5 125,8; 126,4 | 12538; 126,38
7,56 (d, J,,,,=8,5Hz, 1 H)

’ 1 (d, J=1,6 Hz, 2H 130,4; 1122 | 1 111,31

6,6 7,31 (d, J=1,6 Hz, 2H) 731 (d T oe1 SHz, 1H) 30,4; 112, 30,33; 111,3

7 - 6,82 (d, J,,,,=8,5Hz,1H) | 115,7;148,0 | 115,94; 148,03

8,8 - 159,8; 149,8 | 159,80; 149,36

9,9° | 6,81(d,J=8,3Hz 2H) | 6,82(d,]J,,.=8,5Hz, 2H) | 1159;115,7 | 115,94; 115,73

_ 7’56 (d’ Jorlh0=875HZ71H)

10,10" | 115 (e 2 1714 (4, Iy =8.5Hz T | 123151232 | 1303312317

et T T A =1,5Hz, 1H)
OCH, 3,82 (s, 3H) 3,84 (s, 3H) 55,7 55,72

8, 8- ) 10,06 (s,1H)
OH 9,06 (s,1H)
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Curcumin: R, =R, = OCH;

BDMC : R, =R, =H
DMC: R;=H, R, = OCH;
5. Két qua xac dinh mot s6 hoat tinh sinh hoc
a) Hoat tinh khdng oxy hoa
+ Hoat tinh khdng géc tw do DPPH
122 pu— ——
5 !‘4/ N
* a0 > 4 BDMC
30 i DY M C
20 # / —#—Trolox
]Z ‘ /
Néng dd (ng/mil)

Hinh 4: Két qua xdc dinh hoat tinh khéng goc tu do DPPH cuia hdn hop curcuminoit ban dau,
curcumin, DMC, BDMC va chat ching trolox

Hinh 4 cho thdy cdc thanh phan phan 1ap dugc déu c6 hoat tinh khang goc tu do DPPH manh
hon chat chiing trolox, mot dan xudt ctia vitamine E, cu thé 1a : Curcumin (ICs,= 53,5 mg/ml) > hén
hop curcuminoit (ICs,= 109,5 mg/ml) > DMC (ICs,= 134,8 mg/ml) >> BDMC (IC;,= 693 mg/ml) >
trolox.

+ Hoat tinh khang oxy héa theo phuong phap MDA

100

s0 y -

80 —ﬁ/\i e -
= ©0 / —e— Curcuminoids
S so —m— Curcumin
= 20 f / DMC

30 JI —<—BDMC

>0 == Trolox

10

o : : . .

o 200 a00 600 =200 1000 1200 1400

Néng dd (pg/ml)

Hinh 5: K&t qua xac dinh hoat tinh khang oxy héa theo phuong phap MDA

Két qua cho thay, hén hgp curcuminoit, curcumin, DMC va BDMC déu c6 hoat tinh khang
su peroxide héa lipid mang t&€ bao tuong duong nhau va manh hon so véi trolox.

b) Hoat tinh khdng khudn, khdng ndm

Hon hop curcuminoit va cdc thanh phan cé hoat tinh khang khuén, khang ndm kh4 thip véi
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cdc vi khudn da khéo sét, chi ¢6 hoat tinh tuong déi cao vé6i Staphylococcus aureus, trong d6 hoat
tinh ctia hén hop curcuminoid > DMC > BDMC ~ curcumin.

Bdng 5: Nong do tic ché t6i thiéu MIC (mg/ml)

Vi khuén Hoat chat Curcumin | DMC BDMC Hén hgp curcuminoit
Salmonella typhi > 1000 1000 1000 1000
Shigella dysenteria > 1000 1000 1000 1000
Pseudomonas aeruginosa 1000 1000 1000 1000
Streptococcus hemolyticus > 1000 1000 1000 250
Staphylococcus aureus > 1000 125 1000 62,5
Candida albicans 1000 250 1000 250

¢) Hoat tinh khdng té' bao ung thu

Bdng 6: Két qua xac dinh CS% trong khao sét hoat tinh khang t€ bao ung thu ctia curcumin, DMC,
BDMC va hén hop curcuminoid véi 2 dong t€ bao Hep-G2 va RD

. 3 T/C Dong t€ bao - CS % .
STT | Ky hiéu mau x Két luan
mau Hep-G2 RD
1 DMSO 10020,0 100£0,0
2 Ching (+) TK 3,540,01 2,240,0 Duong tinh
Curcumin TK 21,33x0,7 64,24+0,89 Duong tinh véi 1 dong
4 Hon hop TK 20,840,1 | 43,750,890 | Duong tinh ca 2 dong
curcuminoit
BDMC TK 11,210,5 31,713 Duong tinh ca 2 dong
6 DMC TK 22,7510,58 30,8x1,1 Duong tinh ca 2 dong
Bdng 7: Két qua xdc dinh gia tri ICs,
s Dong t€ bao - ICy, (mg/ml) 1A
STT Ky hiéu mau Hep-G2 RD Keét luan
2 Ching (4) 0,3 0,175 Duong tinh
3 Curcumin 2,919 >5 Duong tinh véi 1 dong
4 Hén hgp curcuminoit 2,908 4,414 Duong tinh ca 2 dong
5 BDMC 2,508 3,88 Duong tinh ca 2 dong
6 DMC 3,025 2,469 Duong tinh ca 2 dong

Hén hgp curcuminoit va cdc thanh phan ¢6  véi dong Hep-G2, va DMC ¢6 hoat tinh khang
hoat tinh khang ung thu d6i véi dong t€ bao ung thu t6t nhat d6i v6i dong RD. Tuy nhién
Hep-G2 manh hon so v6i dong RD. So v6i 2 hoat tinh khdng ung thu cGa hén hop
thanh phan con lai, curcumin c6 hoat tinh khdng  curcuminoit va cac thanh phan d6i vé6i cic dong
ung thu thap hon véi ca 2 dong t€ bao khao sit.  t&€ bao khao sit van chua cao so véi cdc chat
BDMC c6 hoat tinh khang ung thu t6t nhat d6i  chung.
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