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Bdng ede phuang phdp phd nghiem nhu UV-
Vis, IR, NMR, d i lm chay vd do dd tinh khilt tren 
may phan tich nhiet DSC chiing tdi dd xay dung 
bd dir lieu chuan de xae dinh e lu triie curcumin. 

Dinh luang curcumin bing HPLC tren opt 
pha dao RP 18 eho ham lugng 96,38% ±0,136 
so vdi chi t chuan curcumin USP dat yeu elu 
chit lugng cua nguyen lieu ddi chi lu. 

Hop chat curcumin dang t i lp tue theo doi dp 
dn dinh de thiet lap chat ehuIn chiet tCr duge 
lieu, phuc vu edng tae kiem nghiem thude ddng 
duac cae san phim ed ngudn gde dugc lieu 

Summary 
A procedure for isolation of curcumin from 

the Rhizoma Curcuma longae by ultrasonic 
extraction with ethanol was reported. The 
cureuminoid residues were separated by 
column-chromatography (on silica gel) and 
preparative HPLC with RP-18 column. The pure 
curcumin was identified by UV, IR, melting point 
and NMR spectroscopic data The Impunty of 
the obtained compound was determined by 
DSC. The content of curcumin was 96.4% by 
HPLC in comparison with the reference 
Curcumin of USP. The product is under a further 

study of the stability for use as a reference 
standard for quality control of the products 
containing curcurmin. 

Keyword: Rhizoma Curcuma longae, 
curcumin, demethoxyeureumin 
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Xae dmh hoat chat ^wZ-kauran diterpenoid 
trong cay kho sam Bac Bo 

(Croton tonkinensis Gagnep., Euphorbiaceae) 
bSng sac ky long hieu nang cao 

Phan Minh Giang, Phan Tong Scrn 
KJKKI Hod hgc, Truang dgi hgc Khoa hgc Tu nhien, 

Dai hgc Quoc gia Ha Ngi 

Dat van de 
Cay khd sdm Ble Bd (Croton tonkinensis 

Gagnep., Euphorbiaceae) dugc dimg phd bi ln 
trong y hgc ddn gian ciia Viet Nam, La cdy khd 
sdm Bdc Bd diing ehii'a ung nhpt. Id loet, viem 
mui, dau bung, tieu hda kem, ly vd viem loet da 
day ta trdng''' Mdt sd thdnh phan enf-kauran 

diterpenoid chinh dd dugc phdt hien trong Id 
cay khd sdm Bdc Bd '̂ '̂ ' Cae boat tinh sinh hgc 
lien quan d in nhdm hgp chat ndy bao gdm 
khang ky sinh triing sdt ret Plasmodium 
falciparum, khang khuan dde biet Id khdng ehung 
khdng khdng sinh Staphylococcus aureus va 
khdng nam, chdng viem vd chong ung thu'^^' 
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Chit enM8-acetoxy-7(3-hydroxykaur-16-en-15-
on (1) la boat ch i t cd ham lugng Idn nhdt trong 
id cdy kho sdm Bdc Bd; chdt ndy cd the dugc 
phan lap lugng Idn cho cdc irng dung thuc tien 
lam thude chdng viem va du phdng ung thu. De 
cd the xae dinh nhanh ham lugng chdt nay 
trong cae nguyen lieu thuc vat mgt phuang 
phap nhanh, hieu qua vd cd dp lap lai tdt sir 
dung s ic ky ldng hieu nang eao (HPLC) vdi cdt 
tach pha dao (RP) dd dugc xdy dung trong 
nghien ciru nay, 

N g u y e n lieu va phu'O'ng p h a p 

Nguyen lieu 
Miu la cay kho sdm Bdc Bd (Croton 

tonkinensis Gagnep,, Euphorbiaceae) dugc thu 
thap tai My Oirc (Hd Tdy cO), Ld cdy dugc hong 
khd trong bdng ram, say d 40°C, sau dd duge 
xay thanh bdt min. Mdu chuan enM 8-acetoxy-
7p-hydroxykaur-16-en-15-on (1) da dugc phan 
lap tip phin chiit MeOH bdt la khd cay kho sdm 
B I C Bd theo mdt qui trinh phan tach bao gdm: i) 
phdn bd hai pha Idng phdn chiet MeOH vao cdc 
Idp A7-hexan vd CH2CI2; ii) phdn tach phdn chi i t 
gdp n-hexan vd CH2CI2 bdng sdc ky cdt tren 
silica gel (ed hat 63-200 mm, Merck, OiPc) vdi 
gradient n-hexan-EtOAc; va iii) tinh che chdt 1 
thd nhdn dugc bdng cdt Sephadex LH-20 
(Pharmacia, Thuy Dien) vdi MeOH. Chat 1 dugc 
nhan dang va ki lm tra dp tinh khilt (> 98%) 
bdng cae phuang phdp TLC, HPLC, MS va 
NMR •̂ '. Dung mdi MeOH loai HPLC (Merck) va 
nudc el t hai lan dugc sir dung cho phdn tich. 

Thiet bj sic ky 

He thong sdc ky Idng hieu ndng cao (HPLC) 
Agilent 1100 series HPLC-DAD (Agilent 
Technology, Hoa Ky) bao gdm bam G1311A, 
detector G1315A Diode Array Detector (DAD), 
manual sampler 77251 vd loop mdu 20 \i\. Phan 
tich duge thue hien tren cot sdc ky Lichrospher 
RP-18 (cd hat 5 (im, 4,0 mm x 250 mm) va cdt 
bao ve C18 (cd hat 5 |.im, 4,6 mm x 7,5 mm) 
(Agilent Technology). Kiem soat he thdng sdc ky 
vd x(y ly sd lieu dugc thye hien vdi phdn m Im 
Hewlett Packard ChemStation. 

Dieu kien phan tich sdc ky 

Pha ddng gradient MeOH-H20: tip 20% d in 
1.00% MeOH trong 25 phiit, sau dd 100% MeOH 
trong 10 phiit, Tdc dp ddng duge duy tri d 1 
ml/phiit, nhiet dp cdt d nhiet dp phdng. Dung 

mdi sdc ky vd edc mdu phdn tich dugc Igc qua 
mdng Igc 0,45 |,im trudc khi duge dua vdo cdt 
sdc ky. detector DAD dugc ddt d cac budc 
sdng I 210 nm, 240 nm, 254 nm va 360 nm. 
M iu phan tich dugc chuan bj a ndng dp 10 
mg/ml vd mdu chuan enf-kauran diterpenoid (1) 
d ndng dp 1 mg/ml trong dung mdi MeOH, 

Chudn bi miu phan tich: di lu ch§ phin 
chiit methanol 

Can mdt lugng khoang 3 g mau bdt khd la 
kho sdm Bdc Bd vdo binh dinh mipc 50 ml. 
Them 50 ml MeOH (HPLC khan) va chiet bdt la 
trong 24 gid d nhiet do phdng. Loc tdch phdn 
djch Ipe vd phan bd dugc chi i t t i lp vdi 50 ml 
methanol (HPLC khan) trong 24 gid. Gdp cac 
djch loc methanol (Idn 1 vd Idn 2), Idm bay hai 
dung mdi den miPC 3 ml vd Igc djch ehilt qua 
mdng Igc HPLC 0,45 |.im (Millipore) eho phan 
tich HPLC. 

K§t q u a va b a n luan 

Khao sat tinh phu hap ciia he thdng sdc ky 
Tinh phii hgp dugc khao sat de dam bao 

tinh lap lai cua thi l t bi. Pic cua chat 1 tren sle 
ky dd HPLC dugc xdc djnh bdng cdch so sanh 
thdi gian luu vd pho HPLC-UV vdi cua mdu 
chuan 1 va co-HPLC vdi m i u chuan 1. Thir 
nghiem dugc thuc hien bdng cdch bam cac 
dung djch ch i t chuan 1 (20 (ig/ml) sdu l in trong 
cimg mdt ngdy (Bang 1: Khao sat dd lap lai 
trong ngdy ciia he thdng) vd hai Idn trong ciing 
mdt ngdy vd qui trinh phan tich duge lap lai 
trong 3 ngay lien t i lp (ngdy 1, ngdy 2 va ngdy 3) 
(Bang 2: Khao sat dp lap lai khdc ngdy ciia he 
thdng) d X 210 nm, Ket qua khao sdt dd lap lai 
trong ngdy cho thdy he thdng sdc ky cd dp lech 
chuan tuang ddi (RSD) ciia thdi gian luu 
(0,205%) vd dien tich pic (1,877%) < 2% dap 
ipng yeu cau phdn tich. K i t qua khao sdt dp lap 
lai khac ngdy cho thdy he thdng sdc ky cd RSD 
ciia thdi gian luu (0,052) va dien tich pic (0,809) 
<2% ddp irng yeu cau phdn tich. Sdc ky do 
HPLC tieu bieu cua chat chuan 1 dugc dua ra a 
Hinh 1. 

. • • r ^ 
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Hinh 1 : Sic ky dd RP-HPLC cua chit 1 (a thai gian Iwu 23.907 phiit) (DADl A: A 210 nm, DADl B: 

A 240 nm, DADl C, A 254 nm, DADl D: A 360 nm) 

Bang 1: Khao sat do lap lai trong ngay cua ede nong dp 50 ng/ml, 100 |.ig/ml, 200 f-ig/ml vd 

he thing 500 |.ig/ml, Mdi ndng dd mdu chi t 1 duge bam 
hai l in (50 |il) vd dien tich pie duac l iy gid trj 
trung binh. Su phu thude tuyIn tinh giira ndng 
dd vd dien tich pie (X 210 nm) dd duge xdc dinh 
bdng phuang trinh hdi quy, y = 70,30449x + 
806.63608, trong dd: y Id dien tich pie, x Id ndng 
dp eiia chit 1 theo |.ig/ml, Gia trj he sd tuang 
quan R̂  = 0,99777 cho thay su tuyIn tinh eiia 
ndng dp va dien tich pie trong khoang ndng dd 
50 d in 500 ug/ml. 

Gidi han phat hien (LOD) va Gidi han djnh 
lu-o-ng (LOQ) 

Cae gidl ban phdt hien (LOD) va djnh lugng 
(LOQ) dugc xde djnh dua tren ddy ede ndng dd 
pha lodng eiia dung djch chuan eiia chit 1 thIp 
nhlt (10 ug/ml), Gidi han phdt hien vd gidi han 
dinh lugng duge xae dinh Id lugng chit eIn thilt 
d l tao ra mdt ty le tin hieu/nhilu nin (S/N) tuang 
irng it nhlt Id ba l in (S/N = 3) hodc 10 l in {S/N = 
10), Cae gid tri LOD vd LOQ ciia chit 1 da duge 
xae dinh la 8,79 ug/ml vd 29,01 ug/ml, 

Xae djnh do dung ciia phu'O'ng phap 
Thir nghiem dd hdi phuc duac thuc hien de 

ddnh gia dp diing ciia phuang phap, Luang 
chinh xdc chi t chuan 1 (100 îg) duge them vao 
1 ml dich ehilt ed ndng dd xde djnh chdt 1 
(105,57 (-ig/ml) d l tao dung dich phdn tich 
Phdn tich dmh lugng HPLC duge thuc hien ba 
Idn g A 210 nm, Ndng dp chi t 1 trong dung djch 

STT Thdi 

1 

2 

3 

4 

5 

6 

Trung binh 

RSD (%) 

gian Iwu (phiit) 

23,941 

23,829 

23,948 

23,947 

23,923 

23,964 

23,925 

0,205 

Dien tich pic 

4097,5 

4211,4 

4005,5 

4075,1 

4082,8 

4138,6 

4101,8 

1,877 

Bang 2: Khao sat dd lap lai khac ngay cua 

he thing 

Ngay STT 

1 

1 2 

Trung binh 

3 

2 4 

Trung binh 

5 

3 6 

Trung binh 

Trung binh 

RSD (%) 

Thai gian Iwu 
(phiit) 

23,958 

23,923 

23,940 

23,974 

23,942 

23,958 

23,981 

23,949 

23,965 

23,954 

0,052 

Dien tich pic 

4434,70 

4280,20 

4357.45 

4323,70 

4268,20 

4295,95 

4320,90 

4275,00 

4297,95 

4317,12 

0,809 

Khao sat do tuyen tinh 
Oe ddnh gid dd tuyIn tinh giipa ndng dd vd 

dien tich pic bdn dung dieh chuan ciia chdt 1 d 
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cd them chuan dugc xdc dinh va % thu hdi ch i t 
1 duge tinh toan (Bang 3), K i t qua cho thdy ty 
le thu hdi eiia chat 1 eao dat 96,86% eho thay 
phuang phap cd dp dimg va kha ndng tim lai tdt 
chat 1 trong cae mdu phan tich. 

Bang 3: Khao sat do diing cua phwang phap 

STT 

1 

2 

3 • 

Trung binh 

RSD (%) 

Nong do chat 1 
tim thay 
(pg/ml) 

214,510 

210,640 

212,150 

212,433 

0,009 

Lwang chat 1 
tim lai 

(U9) 

98,940 

95,070 

96,580 

96,863 

0,020 

Tyle 
thu hoi 

(%) 

98,940 

95,070 

96,580 

96,863 

0,020 

cua 3 Idn phdn tich Id 113,05 ^g/ml vdi RSD la 
1,746 < 2% cho thIy phuang phap djnh lugng co 
dp lap lai tdt giira cdc Idn phdn tich, Sdc ky d l 
HPLC tieu bieu cua phan ehil t MeOH la cay kho 
sdm Bdc Bd dugc dua ra d Hinh 2. 

Bang 4: Khao sat do lap lai ciia phwang phap 

Mau (g) STT 
Thai gian Iwu 

(phiit) 
Nong do 
(pg/ml) 

Xae djnh do lap lai cua phu'O'ng phap 
Sir dung phuang phap HPLC neu tren de 

phdn tich djnh lugng chat 1 trong ba mdu phin 
ehilt MeOH Id cdy kho sdm Bdc Bd, Phdn tich 
djnh lugng HPLC duge thue hien ba lan eho mdi 
mau phan tich d k 210 nm. Ndng dp chi t 1 trong 
dung djch da dugc xdc djnh (Bang 4) va dp lap 
lai ciia phuang phap dugc danh gia qua gia trj 
RSD, Cae k i t qua eho thIy cac gid trj RSD d mdi 
lan phdn tich < 2%. Gia trj ndng dp trung binh 

1 (3,0824 g) 
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1 
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3 
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RSD 

1 

2 
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23,845 
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0,036 
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23,864 
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0,054 
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109,870 

114,310 
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112,273 
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112,420 

111,940 

109,570 

111,310 

RSD 0,077 1,371 
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Hinh 2: SSc ky dd RP-HPLC mot mau phin chiit la MeOH (chit 1 a 23,854 phiit) 
(DADl A: A 210 nm, DADl B: A 240 nm, DADl C: A 254 nm. DADl D: A 360 nm) 

Ket luan 

Mdt phuang phap RP-HPLC nhanh va chinh 
xae da duge xdy dung de djnh lugng hoat chat 
chinh enf-18-acetoxy-7p-hydroxykaur-16-en-15-
on (1) trong la cay kho sam Bdc Bp. Dp tuyen 
tinh, dd diing va dp lap lai cua phugng phap 

cho thdy tinh kha dung ciia phuang phdp trong 
phdn tich chat 1 trong cae nguyen lieu thuc vat. 

S u m m a r y -M 

A tine-saving and precise RP-HPLC method 
was developed for the quantitative determination 
of the main biologically active ent-18-acetoxy-
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7 -hydroxykaur-16-en-15-on (1) in the leaves of 
Croton tonkinensis Gagnep. The method was 
validated for the linearity, accuracy, and 
precision, proved applicable to the analysis of 
the compound (1) in plant materials. 

Keywords: Croton tonkinensis: ent-Kaurane: 
HPLC: Analysis. 
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Nghien ciru tac dong ciia 3-monochloropropaii-
1,2-diol (3-MCPD) tren qua trinh dong mau 

Ngo Kien Dire, Nguyen Van Thanh, Tran Manh Hung 
Klioa Duoc, DHY Duac TP Ho Chi Minh 

Dat van de 
3-MCPD duge hinh thanh do k i t qua cua 

qua trinh phan ipng giua chat beo (tnglycend) 
vdi mdt ngudn cd chira ehlor (Cl") trong thue 
pham (vi du: mudi an, hay acid chlorhydric) 
hodc phan ipng vdi mdt thdnh phin nao dd trong 
thuc pham dudi su xiie tdc eiia nhiet dp (chien, 
nudng , . , ) ' ' ' Tiiy loai thue pham eung nhu thdi 
gian, nhiet dp eh i bi ln md lugng 3-MCPD duge 
tao ra la nhilu hay it, V l ly thuyet thi t i t ea 
nhung chdt nao hdi tu du 3 di lu kien: "cd chira 
thanh phdn ehlorin -•- ch i t beo + nhiet" d iu cd 
t h i san sinh ra 3-MCPD. Ngoai ra, qua trinh 
thiiy phan protein thue vat bdng acid 
hydrochloric (HCI) trong san xul t nudc tuo^ng 
cdn Id ngudn phd bi ln tao ra ddc td 3-MCPD '̂ ' 

Cac nghien ciru tren ddng vdt eho thay, 3-

MCPD Id chi t ed t i lm ndng gay ung thu tren 

nhilu ea quan khde nhau d chudt edng ehung 
P344IS ''1 l^gl^jgp ^Q,y ji^ ^jfi-Q ^Qpg |̂.̂ Q (|.̂ |y 3. 

MCPD eho k i t qua duang tinh tren thir nghiem 

gay dot bi ln gen'''^^' Mac dii da cd rdt nhilu 

nghien ciPU v l dde tinh eiia 3-MCPD, tuy nhien 

ede du' lieu v l ddc tinh eua 3-MCPD tren mdu 

van chua dugc d iy dii, Trong nghien ciPU ndy, 

chiing tdi ddt muc tieu khao sat dde tinh eiia 3-

MCPD tren chudt nhdt sau khi eho udng 3-

MCPD trong 6 thdng lien tuc vdi cdc chi tieu 

ddnh gia Id sd lugng tieu cau va eac thdng sd 

eiia qua trinh ddng mdu gdm thdi gian chdy 

mdu va thdi gian ddng mau. 
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