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TOM TAT

Dat vin dé: Xay dung va tham d_inh7 quy trinh dinh heong dong thoi céc hoat Chﬁ’t
curcumin, ddc bi¢t curcumin | trong vién nén néi dat do tin cdy, khong bi anh huong boi san pham
phan huiy bang ky thuat sdc ky long hi¢u nang cao dau do day diod quang,hién chira cé cong trinh
cdng ba, 1a mét nhu can cap thiét. Muc tidu nghlen ciru: Xay dung va tham dinh quy trinh dinh

lwong dong thoi 3 curcumin 1, 11, 111 trong vién nén noi curcumin bang HPLC-DAD. Déi twong va
Phwong phdp nghién ciru: Vién nén noi curcumin 1 00mg,; phuong phdp tham dinh quy trinh dinh
lwong dong thoi 3 curcumin I, 1, 11 trong vién nén naéi bang hé thong HPLC dau do DAD theo

hwéng dan ciia ICH va ddanh gid theo Sé tay dang ky thuoc. Két qua: Phuong phap HPLC voi dau
do DAD, cgt Phenomenex Germini C18 pha dao, pha dong gom Acetonitril:acid phosphoric pH
3,0 (50 50), nhiét dg cét 50 °C, toc do dong 1 mL/phiit, buéc séng phat hién 428 nm. Khodng nong
d¢ tuyén tinh 2—20 ug/mL, phwong trinh hoi qui Ciia curcumin I la y = 286257x véi R? = 0,9988, P
< 0,005, curcumin I la y = 50235x véi R? = 0,9943, P < 0,005 va curcumin III lay=92237x voi
R? = 0,9984, P < 0,005. Phuong phdp cho thay c6 su tuyén tinh trong khodng nong do khao sét,
dat dé chinh xdc va dé ding. Két lugn: Phirong phdp HPLC chinh xdc, c6 thé duwoc &p dung dé
dinh lwong dong thoi 3 curcumin 1, 11, 111 trong vién nén nol
Tir khoa: Curcumin 1, 11, 11l; HPLC; vién nén noi.

ABSTRACT

VALIDATION OF QUANTITATIVE PROCEDURE FOR
DETERMINATION

CURCUMIN I, 11, 111 BY HPLC-DAD
Lu Thien Phuc*, Huynh Thi My Duyen, Ly Ngoc Hanh, Le Thi Minh Ngoc
Cantho University of Medicine and Pharmacy

Background: The aim of this study applied to identification, control of impurities and
assay procedures is included, especially curcumin I. Objectives: validation of quantitative
procedure for determination three curcumin I, II, Il in floating tablets by HPLC-DAD to
demonstrate that it is suitable for its intended purpose. Materials and Methods: curcumin tablet
100mg; A reversed-phase high performance liquid chromatographic method (HPLC) was
validated for the determination of curcumin in floating tablets following ICH guidelines. Results:
The HPLC method depends upon using a reversed-phase Phenomenex Germini C18 column at
50°C with a mobile phase consisting of Acetonitrile:acid phosphoric pH 3,0 (50:50, v/v) at a flow
rate ImL.min-1. Quantitation was achieved by DAD detection at 428 nm. Calibration curve was
linear over the concentration range 2-20 pg/mL (r > 0.999, P < 0,005). The HPLC method
showed good linearity, precision and accuracy. Conclusion: The HPLC method was successfully

applied to the assay of curcumin I, Il, 11l in floating tablets. The procedure was rapid, simple and
suitable for quality control applications.

Keywords: Curcumin I, 11, 11l; HPLC; floating tablets.
I. PAT VAN DE

Curcumin trong ci Ngh¢ vang da duoc chung minh c6 kha nang khang ung thu
[4], [5], [6], [7] trong d6 curcumin I 1a c6 hoat tinh sinh hoc cao nhat. Ngay nay, nhiéu
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cong trinh nghién cau phat trién dang bao ché méi cho curcumin. Trong do, dang thudc
noi trong da day mang lai hiéu qua cao va dang rat dugc quan tam[8]. Tuy nhién, chua c6
cong trinh nghién cau cong bo dinh lwgng dong thoi 3 curcumin d€ danh gia chinh xac
ham lugng caa thudc. Chinh vi vy, nghién cau tien hanh xay dung va tham dinh quy trinh
dinh lwgng curcumin I, I1, 11l trong vién nén nai trén hé thong HPLC dau do DAD.
I1. POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twgng nghién ciu

Vién nén noi chira phuc Ché} curcumin (tuong tng 100 mg curcumin) dugc nghién
cau va bao che béi Bo mon Bao che, khoa Dugc, truong Dai hoc Y Dugc Can Tho.

Chat chuan: Curcumin dugc cung cap bsi Vien Kieém nghiém Tp. H6 Chi Minh, ham
lugng 92,16%. Dung moi, hda chat: Acetonitril va acid phosphoric (Merck, Duc) dat tiéu
chuan dung trong HPLC va methanol (Xilong, Trung Qudc) dat tiéu chuan duogc dung.

2.2. Phwong phap nghién cau
2.2.1. Piéu kién sic ky
May sic ky long hiéu nang cao Hitachi L—-2000 véi dau do DAD.

Cot sac ky : Cot Phenomenex Germini RP1s (150 mm x 4,6 mm, 5 pum).
Hé pha dong : ACN : acid phosphoric pH 3,0 (50 : 50).

Thé tich tiém mau : 10 pL.

Nhiét do cot : 50 °C.

Budc sdng phat hién : 428 nm.

Tbc do dong : 1 mL/phdt.

2.2.2. Chuan bj miu

Mdu chudn: Chuan curcumin duoc pha trong MeOH thanh dung dich chuan
g6c cd néng dd 200 pg/mL. Pha lodng dung dich chuan géc thanh dung dich chuan lam
viéc c6 nong do 10 pg/mL. Loc qua mang loc 0,45 pm.

Mdu thsz: Can 20 vién nén ndi curcumin, xac dinh khéi luwong trung binh cua
vién, nghién thanh bot min va tron déu. Can chinh xac mét luong bot thudc pha trong
MeOH dé dugc dung dich c6 ndng d6 200 pg/mL. Tiép tuc pha lodng dé duoc dung dich
thir 1am viéc c6 ndng do khoang 10 pg/mL. Loc qua mang loc 0,45 um.

2.2.3. Xay dung va thAm dinh quy trinh dinh lwong

Khao sat va thim dinh quy trinh phéan tich theo hudéng din Q2(R1) thang
11-2005 cua ICH (The International Conference on Harmonisation) [2],[3] va danh gia theo
S6 tay hudng dan dang ky thubc—Cuc Quan Ly Duoc Viét Nam [1]. Tién hanh thim dinh
c4c yéu cau vé do dac hiéu, tinh tuyén tinh, khoang xac dinh, do ding va do chinh xéc.

I11. KET QUA NGHIEN CUU

3.1. Xac dinh tinh twong thich hé thong

Séac ky d6 mau chuan & hinh 1 cho thay 3 dinh curcumin 1, curcumin 11 va curcumin
111 (hinh 1).
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chuan 10ppm
Retention Tinz

frea
120

Resolution (USF)
Name

100

DAD-CH3 428 nm

4.51 554018 1.5 Curcumin Il

4.13 99968 0.0 Curcumin Iil

4.96 2753342 1.7 Curcumin |

120

100

Hinh 1. Séc ky d6 mau chuan curcumin

Két qua cho thdy, cac sic ky do tach nhau hoan toan véi h¢ so phan giai Rs > 1,5;
Bang 1. Két qua khao sat tinh tuwong thich hé thong

Tinh twong thich hé théng trén miu chuin (n = 6)

tr (phut) S (MV*s) N As Rs K’
Curcumin X 4,93 2819748,83 | 5085,17 1,05 1,69 2,24
I RSD (%) 0,00 1,30 0,86 1,40 0,48 0,00
Curcumin X 4,48 522541,67 5269,83 1,06 1,60 1,95
I RSD (%) 0,00 1,99 1,63 1,58 1,17 0,00
Curcumin X 4,12 82707,17 5088,83 1,03 - 1,71
" RSD (%) 0,27 1,35 1,19 1,02 - 0,64

Tinh twong thich hé thong trén mau thir (n = 6)

tr (phut) S (MV*s) N As Rs K’
Curcumin X 4,91 2880735,17 5335,50 1,08 1,68 2,23
I RSD (%) 0,19 0,99 1,56 0,95 1,11 0,18
Curcumin X 4,47 524714,17 5108,83 1,05 1,60 1,94
Il RSD (%) 0,23 1,39 0,61 1,12 1,65 0,53
Curcumin X 4,11 84957,67 5087,67 1,04 - 1,70
" RSD (%) 0,20 1,43 0,89 1,01 - 0,48

Két qua RSD cuia cac thdng sé sac ky wng voi mau chuan va mau thir khi tiém lap
lai 6 1an lién tiép déu nho hon 2% trinh bay nhu ¢ bdng 1. Nhu vay, quy trinh dat tinh
tuong thich hé théng.

3.2. Tham dinh quy trinh dinh lwong

3.2.1. B¢ dac hiéu

pH 8 ¢ hinh 2.

Phan tich ddng thoi mau chuan, mau thir, mau tring, mau phan hiy trong dém
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Hinh 2. Két qua overlay mau trang (1), mau phan hay pH 8 (2), mau chuan (3) va mau
thir vién nén néi curcumin 100mg (4) & che do max plot

Két qua:Thoi gian lwu caa pic curcumin trong mau chuan va mau thir nhu nhau.
Mau trang (t4 dugc pha trong MeOH va pha dong) khong xuat hién pic & trong khoang
thoi gian Iuu twong (ng véi thoi gian luu cta pic curcumin. Pong thoi, pic tap & cac mau
phan hay tach hoan toan khoi pic curcumin I, II, III. B tinh khiét pic curcumin: I, 11, 111
trong mau thir vién nén ndi curcumin 100mg va mau phan hay déu bang 100%. Hé sb
chéng phé UV cua pic curcumin trong sic ky d6 mau thir va mau chuan bing 1,0. Nhu
vay, quy trinh dat d6 dat hiéu.
3.2.2. Tinh tuyén tinh

Phan tich sic ky 6 mau chuan curcumin ¢ nong do tir 2-20 pg/mL. Trong
khoang ndéng d6 khao sét, c6 mdi lién hé tuyén tinh giira dién tich pic curcumin I, 11, 111 va
ndng d6 chat phan tich.
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Hinh 3. Do thi tu
Két qua: Gid tri t

§1 = 286257x— 25952
R2 = 0,9988

# curcumin I
M curcumin II
curcumin 111

9. =50235x+ 8249,8
R? = 0,9943

§a=9223,7x— 4625,7
R2 = 0,9984
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10 15 20 25 : .
ng do curcumin chuan

Néng d¢ (ug/ml A 5ng 6 §
ong do (ug/ml) ong trinh hoi quy khdng cd y

nghia théng ké, phuong trinn noi quy cua curcumin 1 la y = 286257x véi R? = 0,9988;
curcumin II 13 § = 50235x v6i R? = 0,9943 va curcumin III 1d § = 9223,7x v&i R? =
0,9984, ¢6 y nghia trong khoang nong d6 [2,01-20,1] pg/mL.

3.2.3. P dung va d¢ chinh xac
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Ty & phuc hdi & mdi ndng do riéng biét va ty 1& hdi phuc trung binh déu nam trong
giai han yéu ciu 98,0% —102,0% theo hudng dan cia Cuc Quan 1y Duoc Viét Nam-Sb6
tay dang ky thudc. Nhu vdy, quy trinh dat d6 dung.

Bang 2. Két qua tham dinh d¢ diing va do chinh xac

Do dung va dd chinh xac (n=9)
Mau
G;Ia tr;A 80% 100% 120% Tr\ung Khoang tin cay
thong ké binh
Ty 1& phuc hoi
TN 22 101,1 101,07 100,4
Curcumin | (%) %, 01,16 01,0 00,48 100,48 + 0,89%
RSD (%) 0,67 0,85 1,02 1,20
Ty 1& phuc hoi
TN 4 100,7
Curcumin Il (%) 99,63 99,43 00,73 99,93 99,93 + 1,04%
RSD (%) 0,78 1,01 0,42 0,90
Ty 1& phuc hdi
TN 14 14 41
urcumin 11 (%) %, 99,95 %, %, 99,41 +0,72%
RSD (%) 1,54 0,75 0,38 0,97
Két qua: RSD ham lwgng curcumin 1, 11, 11 trong 9 mau < 2%, dat gigi han theo

hwéng dan cua S6 tay dang ky thubc—Cuc Quan Iy Duoc Viét Nam. Vay, quy trinh dat do
lap lai .

Tham dinh trén cing mau dong nhat, 2 kiém nghiém vién phan tich trén 2 hé théng
HPLC khac nhau, trong cung phong thi nghiém
Bang 3. Két qua tham dinh d6 chinh xac trung gian

D¢ chinh xac trung gian (n = 6)
Kiém nghiém Kiém nghiém Trung binh
Vvién 1 vién 2

Curcumin | Ham luong (%) 99,47 99,44 99,46
RSD (%) 0,87 0,63 0,73

Curcumin 11 Ham lhrong (%) 99,74 99,66 99,70
RSD (%) 1,15 1,12 1,08

Curcumin 111 Ham lugng (%) 100,19 100,76 100,48
RSD (%) 1,47 0,82 117

Két qua: su khac biét khong ¢ ¥ nghia thong ké nhu duoc trinh ¢ bang 3. Ching
t6 quy trinh c6 tinh 6n dinh c6 thé ap dung cho cac thiét bi phan tich khac nhau va trén cac
kiém nghiém vién khéc nhau.

3.2.4. Khoang tuyén tinh

Két qua danh gia o dang va d chinh xéc ¢ cac muc nong do 80%, 100% va

120% déu dat theo quy dinh. Ben canh do, trong khoang nong do tr  80%-120% so voi
ham luong ghi trén nhan cling nam trong mién gia tri nén van dam bao duoc tinh tuyén
tinh. Nhu vay, trong khoang ndng d6 tir 80%-120% so véi ham luong ghi trén nhan quy
trinh phén tich van dam bao dugc d6 ding, do chinh xac va tinh tuyén tinh hay noi cach
khéc khoang tuyén tinh caa quy trinh phan tich 1a tir 80%-120% so v6i ham lugng ghi
trén nhan dap @ng theo yéu cau cia So tay dang ky thudc—Cuc Quan 1y Dugc Viét Nam.
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IV. BAN LUAN

Nghién ctu tién hanh xay dung va tham dinh quy trinh dinh lrong ddng thoi 3
curcumin 1, 11, 111 trong vién nén ndi curcumin 100mg trén hé théng may HPLC Hitachi
L-2000 véi dau do DAD ching minh céc tap chat phan huy (néu ¢6) khong anh huong két
qua dinh lwong curcumin trong vién nén néi [3], [8],[9]. Nghién cttu cho thay, quy trinh dat
tinh twong thich hé thdng, do dac hiéu, do tuyén tinh, _khoang xéc dinh, d¢ dung va do
chinh xac. Pong thoi cac yéu té nhu dung moéi pha miu MeOH, pha dong, ta dugc, tap
phan hay khdng anh huong dén két qua dinh lwong curcumin I, 11, 1. Nghién ctru da tién
hanh phan hiy curcumin trong diéu kién pH 8 theo nghién ctu cia Ying-Jan Wang va
cong su [10] cho thdy ¢ pH nay curcumin phan hay nhanh nhat. Bén canh d6, nghién ctu
tién hanh nhiéu mau phan huy trong diéu kién khac nghiét khac nhau nhu: 4nh sang, nhiét
do 80 °C, NaOH 1 N, HCI 1 N, H20, 30%, C4c pic tap tach hoan toan pic curcumin va do
tinh khiét pic curcumin I, II va III 1a 100%. i chiéu nghién ctu caa Ying-Jan Wang va
cong su [10], da nhan dinh trans-6-(4-hydroxy-3-methoxyphenyl)-2,4-dioxo-5-hexenal la
san pham thodi hoa chinh; vanillin, acid ferulic, feruloylmethan l1a san pham thoai hoa nho
va luong vanillin ting theo thoi gian khao sat. Quy trinh cho thay curcumin | ¢6 nong do
cao nhat phd hop vai tac dung sinh hoc cua thuéc.

V. KET LUAN

Két qua thim dinh quy trinh dinh lwong ddng thai 3 curcumin 1, 11, 111 trong vién
nén ndi curcumin 100mg theo ICH va danh gia theo S6 tay dang ky thuéc—Cuc Quan ly
Duoc Viét Nam cho thiy quy trinh dat tinh twong thich voi hé théng sic ky, dam bao tinh
chon loc dac hiéu, c6 do dung trong khoang 98%—102%, d6 chinh xac cao (RSD < 2%) va
dat do chinh xac trung gian khac nguoi, khac hé thong may.
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