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Tom tit

Trong nghién ctru nay, chung to6i da xay dung phuong phap phan tich curcumin, demethoxycur-

cumin (DMC) va bisdemethoxycurcumin (BDMC) (curcuminoid) don gian véi do nhay va do tin
cdy cao, ap dung dé dinh lugng curcuminoid trong thuc pham bao vé sirc khoe bang phwong phap
sdc ky 1ong hiéu ning cao HPLC UV. Phuong phap d tham dinh tinh tuyén tinh, d¢ lap lai, do tai
lap ndi by, gioi han phat hién va g101 han dinh luong cta curcuminoid. Két qua thim dinh cho thiy hé
SO tuong quan tuyén tinh cua 3 chat déu dat R>> 0,999. Do thu hdi trung binh ctia curcuminoid tai ba
murc nong d6 khac nhau dat ttr 90,3% dén 106,7%, d6 léch chuan tuong d6i nho hon 2,0%. LOQ cua
phuong phap 14 40,0 mg/kg va LOD 1a 10,0 mg/kg. Phuong phéap nay da dugc ap dung dé phan tich
curcuminoid trong cac mau thuc phdm bao vé stc khoe duoc 1ay tai thanh phd H6 Chi Minh.

Tir khéa: Curcumin, demethoxycurcumin (DMC), bisdemethoxycurcumin (BDMC), thie pham
bdo vé sirc khoe, HPLC-UV.

1. PAT VAN PE

Curcuminoid 13 thanh phan chinh cta nghé gém 3 hoat chat curcumin, DMC va BDMC, trong
d6 curcumin 1a thanh phan quan trong nhét va linh dong nhat, chira ham luong cao nhét trong 3 hoat
chat trén. Nghé c6 mau vang nén thuong dugc ding lam chat mau, gia vi trong thye pham va trong
cac phuong thudc truyén thong Ngay nay nghé con dugc dung lam thuc pham bao vé sirc khoe do
¢6 hoat chat chong viém va chong oxy hoa [1-4].

Curcuminoid c6 cac hoat tinh sinh hoc quy nhu chdng viém, chong cac té bao ung thu, giup
bao vé gan, than va mot sé bo phan khac ¢ ngudi. Curcuminoid khong nhitng ¢6 cong dung gitp
phuc hdi stic khoe cho phu nit sau khi sinh, gitp chita bénh dau bao tir (viém loét da day - ta trang)
ma con co tac dung hd trg vo cling 16n véi cac bénh man tinh nhu: ung thu, bénh tim mach, gan,
mat va bénh m&d mau. Trén thi truong hién nay, curcumin thudng duoc thém vao my pham két hop
véi vitamin A, E dé thanh kem, sita rira mit [5-8].

Nhiéu phuong phép di dugc nghién ctru dé phan tich hdn hop 3 chat curcumin, DMC va BDMC
[9-11], cac san pham trén thi truong chia nghé bao gdm ca 3 chét, tuy nhién khong thé dinh luong
riéng timg chit bang phuong phap quang phd. Nhiéu phuong phép hién dai phan tich curcuminoid
dd duoc cong bd nhu phuong phap dién di mao quan [9], sic ky 1ong siéu ti han [10], LC-ESI-
MS/MS [11],... phan tich trén nhiéu thuc vat chira curcuminoid, chi yéu la nghé. Trong nhiing
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phuong phap da néu trén, phuong phap phan tich bang HPLC-UV 1a phuong phap thuén loi, don
gian, nhanh chéng ma van giir duoc d6 diing cao.

Cung v6i nhu cau st dung san pham tir nghé ngay cang tang, da c6 sy pha tron cac chat khac
vao san phadm nghé, phd bién nhét 13 metanil mau vang, thudc nhuém mau vang, chit mau twong tu
nhu mau cua nghé. Khi st dung cic chit nay co6 kha ning gdy ung thu. Ham luong cia
curcuminoid c6 thé ding 1am co s¢ dé kiém soat chat lugng ctia nghé ciing nhu thue pham bao vé
strc khoe ¢ chira nghé. Vi vy, didu can thiét 13 phai dam bao curcuminoid dwgc xac dinh, dinh tinh
va dinh luong dung trong san pham.

Do d6, myc dich ctia nghién ctru 1a xay dyung va thim dinh phuong phap dinh lwong curcuminoid
trong nén mau thuc pham bao vé sirc khoe nhanh va hiéu qua. Phuong phap sau khi tham dinh dugc
lua chon dé khao sat 20 mau thuc phém bao v¢ stc khoe trén thi truong.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciru

Mau tring: Nén thuc phim bao vé sirc khoe khong chira curcuminoid trén nhén, bao gdbm nén
ran (vién nang cimg, vién hoan) va nén mau vién nang mém chira dich bén trong. Nén miu tring
(mau rin va vién nang mém) duoc thém chuin curcumin, DMC va BDMC lan luot & néng d06 40,0;
5,0 va 2,0 mg/kg dé khao sat dung moi chiét, thoi gian chiét va nhiét do chiét.

Mau thi truong dugc 1y ngau nhién tir cac diém ban 1¢ tai thanh phé Ho Chi Minh ¢ cong bd
ham lugng curcumin, DMC, BDMC hogc ham lugng tong curcuminoid. Két qua kiém tra néu khong
dat s& tién hanh thém chuan dé tinh d6 thu hdi dé danh gia do tin cay.

2.2. Hoa chit, thiét bi

Chét chuan: Curcumin 99,23%, desmethoxy curcumin 99,93%, bisdesmethoxy curcumin 99,91%
(Vién Kiém nghiém Thudc Tp.HCM).

Hoa chét: Tetrahydrofuran (THF) (Fisher), methanol (MeOH) (Fisher), acid citric (Fisher), nuéc
cat 2 lan.

Thiét bi: Hé thong sic ky long Ultimate 3000 Thermo Scientific, két ndi UV; hé thong sic ky
long Shimadzu 20AD; may siéu am S-300H Elmasonic.

2.3. Phwong phap nghién ctru
2.3.1. Khao sat ty l¢ dung moi pha dong

H¢ dung méi dugce chon dé tién hanh khao sat 1a hé THF va dung dich dém acid citric 1 mg/mL
lan luot véi cac ty 18 (A) 10:90, (B) 40:60 va (C) 60:40.

2.3.2. Khao sdt dung méi chiét mau

Mau tréng thém chuan dugc chiét 1an luot voi cac hé dung méi (1) THF: dém citric 1 mg/mL
(pha dong), (2) MeOH, (3) MeOH:H,O (4:1) va (4) MeOH:H,O (1:1).

2.3.3. Khado sat thoi gian chiét mdu

Sau khi chon dugc dung mai, tién hanh khéo sat thoi gian siéu am chiét mau véi mée 5; 10; 15;
20 phut.

2.3.4. Tham dinh phwong phép

Phuong phap da xay dung dugc tién hanh thim dinh véi cac thong s tinh dic hiéu, tuyén tinh,
LOD, LOQ va d¢ lap lai cung do tai lap.
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2.4. Quy trinh xir Iy miu
2.4.1. Pong nhat mau

Mau rén: vién hoan duogc nghién min va déng nhét it nhat 20 vién. Vién nang cung can luong
bot trong nang va tinh khoi lugng trung binh lugng bot trong 20 vién, ham lugng mau dugc tinh
theo khoi lugng trung binh bdt trong mat vién.

Mau vién nang mém: dong nhat lugng dich trong nang tir 20 vién, tinh khéi lugng trung binh
luong dich trong 20 vién, ham luong mau dugc tinh theo khoi lugng trung binh dich trong mot vién.

2.4.2. Xir Iy mau

Mau sau khi dugc dong nhat, can lwong mau chira khoang 20 mg curcuminoid vao binh dinh
muc 50 mL, thém 30 mL dung mdi pha mau, siéu am, dé nguoi, dinh mirc dén vach bang dung moi
pha mau. Hat 5,0 mL vao binh dinh mirc 50 mL, dinh mirc dén vach bang dung méi pha mau. Loc
qua mang loc 0,45 um, phan tich bang HPLC-UV.

Trudng hop trén nhén c6 cong bo sir dung thanh phan chira curcuminoid nhung khong cong bd
ham lugng thi thyc hién dong nhat mau, can 1,0 g va tién hanh chiét mau theo quy trinh da xay
dung, phan tich bang HPLC-UV (c6 thé pha loing néu can).

3. KET QUA VA BAN LUAN
3.1. Piéu kién sic ky 16ng hi¢u niing cao (HPLC-UV)

Cot sac ky 1ong pha déao Ecosil C18 (150 mm x 4,6mm x 5pum) va cot bao vé duogc st dung dé
phan tich. Tién hanh thuc nghiém khao sat sir dung pha dong hai kénh: Kénh A: THF va kénh B:
dung dich dém acid citric 1 mg/mL, tc do dong: 1,0 mL/phut, thé tich tiém 20 L, nhiét d6 budng
cOt 40°C va bude song 420 nm.

Qua khao sat ty 1& dung méi cho thiy, ty 18 hé dung méi (A) cho sic ky d6 3 peak tach khong
tot va ty 1€ dung méi (C) thoi gian phan tich qua dai (hon 20 phut), giam hi¢u qua phuong phap, hé
dung moi (B) cho hi¢u qua tach curcumin, DMC va BDMC tot (d6 phan giai > 2), thoi gian phan
tich ngan (15 phut/mau) dugc thé hién ¢ hinh 1. Vi vay hé (B) duoc 4p dung dé phan tich 3 chat.
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Hinh 1. Sdc ky do hé dung méi ty 1é (4) 10 : 90, (B) 40 : 60 va (C) 60 : 40
3.2. Dung méi chiét miu
Khao sat 4 hé dung moéi chiét mau tring thém chuan ¢ muc 2.1 véi thoi gian siéu am chiét 5
phut, cho két qua hé (1), (2), (3) c6 hi¢u qua chiét nhu nhau, h¢ (4) cho két qua thap hon han so véi
3 h¢ con lai, két qua dugc the hién ¢ hinh 2.
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Tuy hé (1) va (2) cho két qua chiét tét nhung viéc st dung dung moi c6 THF hay MeOH nguyén
chat chiét mau gay nguy co anh huong x4u t6i sirc khoe nguorl su dung Vi vy, he (Hva(2) khong
duogc ap dung dé chiét mau, hé (3) duoc chon dé chiét mau véi hiéu suat chiét tot nhat.
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Hinh 2. Két qua khdo sat hé dung méi chiét
3.3. Khao sat thoi gian chiét miu

Mau tring thém chuan duogc chiét bang phwong phap siéu 4m, thoi gian siéu am dai gitp ting
hi¢u qua chiét. Tuy nhién kéo dai thoi gian chiét qua lau khong nhirng khong tang thém hi¢u qua ma
con gdy on, dung moi bay hoi gay doc. Vi vay, chon thoi gian chiét ngan nhat cho hi¢u suat chiét
cao nhat nén dugc thuc hién.

Két qua khao sat bang hé dung moéi (3) & bang 1 cho thay ti vu thoi gian chiét & 15 phit cho
hiéu suat chiét cao nhat.

Tir két qua khao sat ta xdy dung dugc phuong phap tdi wu dé phan tich curcumin, DMC va
BDMC, chiét bang dung mo6i MeOH : H,O (4:1), thoi gian si€éu am 15 phat va phan tich bang
HPLC-UV véi pha dong THF: dém citric 1 mg/mL (40:60). Tién hanh tham dinh phuong phap méi
xay dung.

Bing 1. Két qud khdo sdt thoi gian siéu am chiét mau

Thoi gian chiét Ham lwgng curcumin Ham luwgng DMC Ham luwgng BDMC
(phitt) (mg/kg) (mg/kg) (mg/kg)
5 36,0 4,6 1,7
10 37,5 4,7 1.8
15 39,5 4,8 1,9
20 39,6 4,8 1,9

3.4. Tinh dic hiéu

Mau triang (muc 2.1) dugc phan tich bang phuong phap di tdi wu va cho thay khong c6 tin hiéu
ctia cac chat phan tich, trong khi mau trang thém chuan hon hop 3 chat déu phat hién tin hiéu co
thoi gian luu phu hop (hinh 1). Do do, phuong phép c6 tinh dac hi¢u tot.
3.5. Tinh tuyén tinh

Dung dich chuan lam viéc hdn hop curcumin (80 mg/L), DMC (10 mg/L) va BDMC (4 mg/mL)
dugc chuan bj trong dung moi MeOH:H,O (4:1). Puong chuan hén hop tinh theo curcumin (4,0;
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8,0; 16,0; 40,0; va 80,0 mg/L) duoc chuén bi tir dung dich chuén lam viéc, pha loang bﬁng dung
moi MeOH:H,O (4:1), bao quan ¢ nhi¢t do 4°C, dung trong tuan. Diéu ki¢n hé so twong quan (R?)
phai 16n hon 0,99 theo AOAC [12].

Tinh tuyén tinh cia dudng chuan dugc danh gia véi 5 mirc ndng d6 khac nhau va duoc thé hién
trong bang 2. Puong chuan cho thay d¢ tuyén tinh tot voi hé s6 twong quan (R?) trén 0,999.

Bing 2. Puong chudn va hé sé twong quan ciia curcumin, DMC va BDMC

Chit phan tich Khoang nong g Phtf’ang trir;h H¢ s6 twong quan
(mg/L) dwong chudn
Curcumin 4,0 - 80,0 y =55337,4*x + 308,4 0,9999
Desmethoxycurcumin 0,5-10,0 y =54120,0*x + 1588,9 0,9999
Bisdesmethoxycurcumin 0,2-4,0 y=37201,6%x — 1555,9 0,9999

3.6. Gi6i han phat hién (LOD) va gi¢i han dinh luwgng (LOQ)

Thém chuan hdn hop theo curcumin (8,0 mg/L) vao miu tring, tién hanh phén tich theo phuong
phap xay dung, 1ap lai 10 1an, tinh gia trj trung binh'X va do 1éch chuén (SD), LOD = 3 x SD, d4nh
gia LOD di tinh dugc R =X /LOD. Néu 4 < R < 10 thi ndng do dung dich thtr 1a phu hop va LOD
tinh duoc 1a dang tin cay va LOQ = 10 x SD. LOD va LOQ dugc tinh va trinh bay trong bang 3.

Bing 3. LOD, LOQ, d¢ thu héi va RSD% ciia curcumin, DMC va BDMC

Ham lwong thém  Ham lwong Do thu
Méu chudn Iy thuyét thuc té phin Do SlDech Ifi)D hoi (115(;1? ) (nl;(;lg )
(mg/kg) tich (mg/kg) (%) R
Curcumin 8,0 8,02 0,50 1,30 100,3 1,50 5,00 5,35
DMC 1,0 0,96 0,05 0,62 96,0 0,15 0,50 6,40
BDMC 0,4 0,39 0,03 0,43 97,5 0,09 0,30 4,33

3.7. Do lap lai va do tai lap

Tién hanh thém chuin vao mau tréng vO1 cac muc néng d6 8,0; 40,0 va 80,0 mg/kg, tién hanh
phan tich theo quy trinh da xay dung. D¢ lap lai dugc xac dinh cho cung nong do trong cung mdt
ngay, lap lai 7 lan. D6 tai 1lap duoc xac dinh cho cung nong d6 duoc lap lai sau 3 ngay.

Bing 4. D6 thu héi, dé lap lai twong déi trung binh (7 mau) mau trang thém chudn

Ham lwong thém

Chiit phiin RSD, %  Diéthuhdoi  RSD,% D¢ thu hoi
tich """‘;,"’l gk;h)”y ét lin 1 lin 1(%) lin 2 lin 2 (%) RSDr %

8,0 1,67 96,37 1,54 96,18 5,73
Curcumin 40,0 0,78 95,76 0,67 95,36 10,73
80,0 1,02 97,70 0,84 97,43 13,69
1,0 0,68 94,61 0,77 98,60 8,78
DMC 5,0 0,83 102,86 0,78 100,51 439
10,0 0,23 98,16 0,26 99,61 8,66
0,4 0,68 96,90 0,78 97,69 9,69
BDMC 2,0 1,09 100,83 0,95 95,82 9,71
4,0 1,26 100,89 1,23 100,88 1,70
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D6 lap lai thudng thu duge tir cac mau thém chuan phan anh su thay doi két qua khi phan tich
duoc thuc hién trong cung diéu kién. Do 1ap lai dugc chi dinh la RSDr. D¢ tai lap thu dugc tir viéc
lap lai thi nghiém d¢ 1ap lai sau 3 ngay, nguoi thuc hién khac va thuc hién trén may sdc ky long
Shimadzu 20AD, so sanh két qua thu duoc va dugc chi dinh 1a RSDg. Két qua duoc thé hién & bang
4 cho théy do lap lai cua 3 chét dao dong tr 0,21% dén 1,67% cho ca hai ngay va do tai lap dao
dong tir 0,59% dén 1,86%, d6 thu hdi trung binh 3 chat dao dong tir 90,3% dén 106,7%. So sanh két
qua thuc hién 2 14n tai 3 mirc néng dd nhu nhau van cho két qua lap lai tdt, d6 thu hoi dap ung yéu
cau cua AOAC [12].

3.8. Ap dung phan tich miu thye té

Mau thyc pham bao vé sitc khoe dugc 1dy ngau nhién trén thi truong thanh phé H6 Chi Minh,
ap dung phuong phap d xay dung, két qua phan tich cho thay c6 4 trén 20 mau khong dat theo cong
bd cua san pham, chii yéu 13 cac mau tinh bot nghé (3 miu) va cac dang vién hoan (1 mau). Mau
khong dat ham luong cong bd duge tién hanh thém chuin 8,0 mg/kg dé danh gia do thu hdi, két qua
bang 5 cho thdy do thu hoi ciia 4 mau khong dat déu 16n hon 98%. Nhur vay viéc thém chuan vao
mau co chira curcuminoid cho két qua twong duong véi thém chudn vao mau khong dat ham luong
curcuminoid. Vi vay phuong phap phan tich dang tin cay.

Bing 5. Két qud phdn tich trén mau thi trirong

Ham lwong curcumin/ Ham lwgng DMC/ Ham lwong BDMC/

S0 thir tw mdu dj thu hoi dp thu hoi d¢ thu hoi
(mg/kg) (%) (mg/kg) (%) (mg/kg) (%)

1 (Khong dat) 31,5 (98,9) 4,0 (98,8) 1,2 (99,5)
2 (Khong dat) 15,5 (99,4) 0,0 (99,6) 0,0 (99,8)
3 (Khong dat) 36,1 (99,2) 4,8 (100,6) 1,9 (99,2)
4 (Khong dat) 27,3 (99,8) 3,5 (100,1) 0,9 (98,7)

5 29,0 0,0 0,0

6 143,7 0,0 0,0

7 88,0 0,0 0,0

8 40,2 11,1 9,0

9 37,0 13,2 12,1

10 76,6 12,3 9,5

11 79,8 23,2 8.7

12 145,9 0,0 0,0

13 82,5 0,0 0,0

14 40,7 0,0 0,0

15 47,8 13,2 11,2

16 142,7 0,0 0,0

17 183,1 0,0 0,0

18 25,7 4,9 2,4
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Ham luwgng curcumin/ Ham lwgng DMC/ Ham lwgng BDMC/
S0 thir tw mdu dg thu hoi dj thu hoi dé thu hoi
(mg/kg) (%) (mg/kg) (%) (mg/kg) (%)
19 397,0 0,0 0,0
20 184.,4 0,0 0,0
4. KET LUAN

Nghién ctru d3 x4y dung thanh céng phuong phap xac dinh curcuminoid trong thyc pham bao

vé strc khoe véi gioi han dinh tinh curcumin 1,50 mg/kg, DMC 0,15 mg/kg va BDMC 0,1 mg/kg,
d6 thu hoi 90,3% - 106,7%, d6 lap lai 1,63% - 9,23%. Ap dung phuong phap dé phan tich 20 mau
thuc phdm bao vé strc khoe 1dy trén dia ban thanh phé HO Chi Minh, két qua thu dugc cho thiy ty
16 miu khong dat theo cong bd san phdm twong di cao, can thiét phai co sy kiém soat chit ché
trong qua trinh san xut va luu thong san pham trén thi trudng.
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Summary

QUANTITATIVE DETERMINATION OF CURCUMIN,

DEMETHOXYCURCUMIN AND BISDEMETHOXYCURCUMIN
FROM DIETARY SUPPLEMENTS USING HPLC-UV

Nguyen Huong Giang', Do Ngoc Nhan', Pham Van Son’, Nguyen Bui Duy’
Ngo Thi Lu', Le Minh Hai’

'Ho Chi Minh City Center for the Quality Control of Food, Drug and Cosmetics
’Food Safety Management Authority of Ho Chi Minh City

A simple, sensitive and reliable method was developed and applied to determine curcumin,
demethoxycurcumin (DMC) and bisdemethoxycurcumin (BDMC) (curcuminoid) in dietary
supplements by High-Performance Liquid Chromatography using UV detector (HPLC-UV).
The method was validated for linearity, repeatability, reproducibility, limits of detection and
limits of quantification. The limits of detection and limits of quantification of curcuminoids
were found to be 10 mg/kg and 40 mg/kg, respectively. The calibration curve showed good
linearity for the three compounds (R? > 0,999). The average recovery rates of curcuminoid at
three spiked levels ranged from 90.3% to 106.7% and the relative standard deviations were less
than 2.0%. The method has also been successfully applied to analyze curcuminoid in the real
samples collected in Ho Chi Minh City.

Keywords: Curcumin, demethoxycurcumin (DMC) and bisdemethoxycurcumin (BDMC),
dietary supplements, HPLC-UV.
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