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XAY DUNG PHUONG PHAP XAC DINH
HAM LUONG CURCUMIN TRONG THUC PHAM
BAO VE SUC KHOE BANG SAC KY LONG
HIEU NANG CAO

Nguyén Vin Sy, Lé Hong Diing?, Lé Danh Tuyén’

Muc tiéu: Phat trién phuong phap xac dinh ham lugng curcumin trong thyc phim bao vé
strc khoe bang sic ky 10ng hiéu ning cao voi detector mang diod. Phwong phap: Curcumin
duoc chiét ra khoi nén mau bang cach siéu 4m trong methanol trong 30 phut va duoc tach
bang cach str dung cot sic ky pha dao C18 voi pha dong gdm dém, methanol va acetonitril.
Tbc do dong 1a 1mL/pht, budc song cia detector dugc cai dat 426 nm. Két qua: Khoang
tuyén tinh ctia phuong phap tir 0,02 dén 5,0 pg/ml v6i hé sb twong quan (R? = 0,9999). Gidi
han phat hién va gidi han dinh luong tuong ung trong khoang tur 0,26-0,37pug/g hoac pg/ml
va 0,88-1,22 pg/g hodc pg/ml. Phuong phap c6 dd dung nim trong khoang tir 75-95,0%, voi
hé s6 bién thién (RSD%) tir 0,4 — 8,4%. Két luan: Cac thong s tham dinh cta phuong phap
dat yéu cau theo AOAC. Pay la phuong phap don gian, dang tin cdy va co thé sir dung dé
nghién ctru va kiém soat ham lwong curcumin trong thie phdm bao vé strc khoe.

Tw khoa: Curcumin, thuc pham bdo vé siec khoe, sac ky long hiéu nang cao.

I. PAT VAN PE

Curcumin 13 hop chat chinh ctia nhdm
curcuminoid duoc chiét xuét tir cu Ngh¢
(Curcuma longa) [1]. Ham luong cur-
cuminoid trong cu nghé tu 2 - 6% trong
d6 80% 1a curcumin [2]. Curcumin co tich curcumin nho d6 dac hiéu va do
kha ning hoa tan t6t trong cac dung moi chinh xac cao.
nhu methanol, aceton, ethanol nhung ¢ o
gan nhu khong tan trong nudc & moi Heo O X 7 O Ochs
HO OH

truong axit va trung tinh. Cong thirc cdu

tao cua curcumin thé hién ¢ hinh 1 [3]. . . g )
Hinh 1: Cong thirc cau tao cua

curcumin

phép quang phd hap thu phan tir (UV-
VIS) [4], phuong phap sic kY 16p mong
(TLC) [5], va sdc ky long hi€u ndng cao
(HPLC) [6, 7], trong d6 HPLC la k¥
thuat dugc st dung nhiéu nhit dé phan

Trén thé gidi va Viét Nam da c6 mot sd
cong bd vé phuong phap phan tich cur-
cumin thyc hién chu yéu trén nén mau
thyc pham va dugc pham. Cac phuong
phép duge str dung pho bién nhu phuong

Thuc phdm bao vé stc khoe (TP
BVSK) dugc san xuat tir ngh¢ ngay cang
da dang va phong phu dudi nhi¢u dang
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khac nhau nhu dang bot, vién nang cing,
dang 16ng va curcumin 13 hop chit c6
tinh sinh hoc chinh quyét dinh dén chat
luong va gia ca cua cac san pham nay.
Nhiéu nghién ctu 14m sang da chung
minh ¢6 hiéu qua khi str dung curcumin
trong viéc hd tro va diéu tri mot sd bénh
lién quan dén da day, dai trang, vang da,
gan, ung thu... [8, 9]. Do vay viéc phat
trién k¥ thuat xac dinh curcumin trong
céc loai TP BVSK 14 rt can thiét, khong
nhitng hd tro doanh nghiép trong viéc
nghién ctru va cong bd chit luong cia
san phim ma con 13 céng cu gitp cho cac
nha quan 1y kiém so4t t6t chat luong cia
cac san phim nay nham bao vé stic khoe
nguoi tiéu dung.

IL. POITUQNG VA PHUONG PHAP

2.1. P6i twong nghién ciru

Nguyén li¢u la céc }oai thuc pham
bao vé ‘sﬁ:c khée dang ran, dang long va
dang dau.

2.2. Héa chit va thiét bi

2.2.1. Héa chit

- Chét chuin: Chuéin curcumin c6 do
tinh khiét 99,56% dugc mua tai Vién
Kiém nghiém thubc Trung wong.

- Céc hoa chit methanol, acetonitril,
kali hydro photphat sit dung loai tinh
khiét phan tich.

- Pha dung dich chuén gbc c¢6 nong do
1000 pg/mL: can chinh xac khoang 10
mg chuan curcurmin trén can phén tich
c6 do chinh xac 0,0001g vao binh dinh
muc 10 mL, hoa tan va dinh muc vira
du téi vach bang methanol. Bao quéan &
nhiét 36 -20°C trong vong 6 thang.

- Dung dich chuan trung gian c6 nong
d6 100 pg/mL: hat 1ml dung dich chuén

6

géc vao binh dinh mic 10 ml va dinh
muc to1 vach bang methanol.

- Dung dich chuén lam viéc c6 ndng
do 0,01; 0,02; 0,5; 0,1; 0,2; 0,5; 1; 2;
5 pg/mL dugc pha loang tr dung dich
chuan trung gian trong methanol.

2.2.2. Thiét bi, dung cu

- May HPLC Alliance 2960 véi detec-
tor PDA cua hang Waters, M¥.

- Can phan tich ME 204T/00 cua hang
Mettler Toledo, may siéu am S120H
ctia hiang Elma, méy lic vortex VM-10
cua hang Daihan, may si€u am 3R cua
hang Hettich.

- Céc loai dung cu thong thuong khac
cua phong thi nghiém nhu: binh dinh
murc, pipet tu dong, dng ly tim 50 ml. ..

2.3. Phwong phap nghién ctru

2.3.1. Quy trinh xir Iy miu

Quy trinh xtr Iy mau duoc tham khao
theo AOAC 2016.16 [10] nhu sau: Mau
dugc dong nhét k¥ trude khi phan tich.
Can chinh xac khoang 0,1 — 0,5 g mau
(dang ran, dang dﬁu) hoac hut 0,5 ml
mau (dang 16ng) vao 6ng ly tAm 50 ml.
Sau d6 thém khoang 30 ml methanol,
tién hanh lic xody 1 phut, siéu 4m 30
phut. Sau d6 ly tam véi tbe do 5000
vong/phut trong 10 phat. Chuyén toan
b6 dich chiét vao binh dinh mtc 50 ml
va dinh muc td1 vach bﬁng methanol.
Dich chiét duoc lic déu va loc qua mang
0,45 um vao lo dyng mau roi bom vao
hé théng HPLC.

2.3.2. Piéu kién sic ky

- Cot HC C18 (4,6 x 100 mm, 5 um)
va tién cot. Nhiét d6 budng cot: 35°C.

- Pha dong: K2HPO4 0,014M _pH
6.7/MeOH/MeCN véi ti 1€ tuong ung la
50/5/45.
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- Detector: PDA ¢ budc song 426 nm.

- Toc do dong: 1 ml/phit.

- Thé tich tiém: 10 pl.

2.4. Tham dinh phwong phap

Céc thong s6 thim dinh thuc hién theo
huéng dan cua AOAC 2016 [11] bao
gom:

- Do dac hiéu: Nghién clru cua ching
to1 s dung detector PDA do vay do
dac hi¢u dugc xac dinh bang cach so
sanh pho va thoi gian luu cua dung dich
chuan véi mau thir c6 chira curcumin.

- Khoang tuyén tinh: Chuén bi 8 nong
do chuan khac nhau tir 0,02 dén 5 pg/mL.
Tién hanh bom vao hé thong HPLC dé
xac dinh tin hi¢u do cua chat phan tich.
Xay dung moi quan hé phu thudc gitra
tin hi€u do va ndng do cua chat phan.

- Gi6i han phat hién (LOD) va gigi
han dinh lwgng (LOQ): Chuan b1 7
mau tring d3 xac dinh khong c6 cur-
cumin va thém chuan ¢ nong do thap.
Mau duoc xir Iy theo quy trinh va bom
vao hé thong HPLC. LOD va LOQ

III. KET QUA VA BAN LUAN
3.1. Dj dic hi¢u

dugc xac dinh theo cong thuc: LOD =
3xSD va LOQ = 10xSD trong d6 SD la
dd léch chuan cua 7 miu tréng.

- P§ chum: Thé hién qua viéc danh
gia do 1ap lai va do tai 1ap noi bo thuc
hién & 3 murc néng do thép, trung binh
va cao (mdi mure thuc hién 13p lai 7 1an).
Tinh d¢ 1ap lai RSD% cua phép do voi
cac khoang ndng do trén.

- D¢ ding: Thé hién qua viéc danh
gia do thu hoéi va duoc thyc hién ¢ 3
mirc néng do thap, trung binh va cao
(mdi muc thuc hién lap lai 7 1an). Xac
dinh % gittra ham lugng curcumin trong
mau thém chuén theo thuc nghiém va
nong d6 chuan thém vao theo 1y thuyét.

2.6. Xir Iy va danh gia s6 liéu

St dung phan mém di kém theo thiét
bi HPLC dé thu dugc cac sic ky do, dién
tich pic, thoi gian luu. Sir dung phan
mém Excel dé xdy dung khoang tuyén
tinh, tinh ti 1¢ thu hdi, do léch chuan.
Két qua cac thong sb tham dinh phuong
phap duoc danh gia dya theo tiéu chuan
AOAC 2016 [11].

Két qua phan tich & Hinh 2 cho thay dung dich chuén curcumin va mau TP BVSK c6 chira
curcumin déu c6 dinh 245.9 va hinh thai pho twong tu nhau. Bén canh d6 thoi gian luu cua
dung dich chuan va mau thir twong ty nhau (Hinh 3) do vay phuong phap c6 do dic hiéu tot.
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Hinh 2: Pho PDA ciia dung dich chudn curcumin (a) va

TP BVSK co chwa curcumin (b)
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Hinh 3: Sic ky dé ciia dung dich chudn curcumin 20 ug/
ml (a) va TP BVSK co chira curcumin (b)

3.2. Khoang tuyén tinh.
Khoang tuyén tinh ciia curcumin tir
0,02 - 5,0 pg/mL voi hé so tuong quan
R*=0,9999 chimng t6 rang tin hiéu do c6
ti 1€ tot voi nong do cua chat phan tich
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(Hinh 4). Bén canh d6 d6 chéch tai cac
diém nong do ctia dudong chuan déu nho
hon 15%, dat yéu cau cia AOAC [11].
Két qua ctia nghién ctru ndy ciling tuong
tu nhu nghién ctru ciia Reolon (2018) [7].

¥y=70927x-12282
R*=0.9999
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Hinh 4: Dé thi khodng tuyén tinh ciia curcumin (0,02 — 5,0 pug/ml)

3.3. Gid6i han phat hién (LOD)
va gi¢i han dinh lwgng (LOQ) cia
phwong phap.

Két qua ¢ Bang 1 cho thay, dbi véi
nén miu dang ran, 10ng, dau gia tri LOD
tuong ung la 0,37ug/g; 0,34 pg/ml va
0,26 pg/g va LOQ la 1,22 pg/g; 1,13
ng/ml va 0,88 pg/g. Mot s6 nghién ciru
trudc xac dinh LOD, LOQ dua vao ty
1¢ tin hiéu pic cua chat phan tich so véi

8

nhiéu duong nén (S/N) [6] [7], cach nay
chi duoc ap dung dbi véi cac quy trinh
phan tich str dung cac cong cu c6 nhiéu
duong nén va khong xac dinh duoc gia tri
R dé danh gia do tin cdy ctia LOD. Ng-
hién ctru cua ching toi st dung cach tinh
LOD, LOQ dya vao do léch chuan cta 7
mAu tring c6 thém chuan va gid tri R ndm
trong khoang tir 4 dén 10 chiing té nong
d6 dung dich trong mau thir 1a phu hop va
LOD dugc tinh 1a dang tin cay [11].
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Bdng 1. Gidi han phat hién (LOD), gioi han dinh lugng (LOQ) ciia phwong phdap

. _ Ham lugng LOD LOQ

Nén mau curcumin (n=7) SD R (ng/g, (ng/g,

(ng/g, ng/ml) ng/ml) ng/ml)
TP BVSK dang rin 2,08 0,12 5,7 0,37 1,22
TP BVSK dang léng 1,87 0,11 5.5 0,34 1,13
TP BVSK dang dau 1,91 0,09 7,2 0,26 0,88

3.4. D chum cia phuong phap

Két qua ¢ Bang 2 cho théy, do 1ap lai
clia cac nén mau ¢ 3 muc nong do 5;
50; 500 pg/g c6 gia tri RSD nam trong
khoang tir 0,4 dén 5,3%, trong khi do gia

Bdng 2. Do chum cua phwong phap

tri RSD cua d6 tai 1ap ndi bo nam trong
khoang tir 1,0-8,4%. Ddi chiéu véi quy
dinh ctia AOAC thi két qua nghién ctu
ctia chung t6i ndm trong gidi han cho
phép [11].

Do chum

Nén mau

Dé liip lgi RSD, (%) D¢ tdi lip RSDxr (%)

TP BVSK dang rin (n=7)

Tai nong do thap (5pg/g) 53 53
Tai ndng do trung binh (50pg/g) 1,8 1,0
Tai ndng do cao (500pg/g) 1,1 1,6
TP BVSK dang long (n=7)

Tai nong do thip (5pg/ml) 4,5 8,4
;1"52_3 5;/?51;10 trung binh 12 1.6
Tai néng do cao (500pg/ml) 0,4 1,4
TP BVSK dang diu (n=7)

Tai ndng d6 thap (5ug/g) 3,8 4,2
Tai ndng d6 trung binh (50pg/g) 1,5 2,1
Tai ndng do cao (500pg/g) 1,3 1,6

RSDr: thuc hién cung 1 kiém nghiém vién; RSDR: thuc hién boi 2 kiém nghiém vién
khac nhau trong cung diéu kién thi nghiém
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3.5. D§ ding ctiia phwong phap

Két qua & Hinh 5 cho thiy, d6 dang ciia phuong phap thé hién bang d6 thu hdi ¢ 3 murc
nong d¢ khac nhau nam trong khoang tir 75 dén 95%. Dai chiu véi quy dinh cua AOAC
thi két qua nghién clru cua ching t6i nam trong gidi han cho phép [11].
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Nong db cao

Hinh 5. P$ diing ciia phwong phdp 6 3 mirc néng dé khdc nhau

IV. KET LUAN

Phuong phép xac dinh curcumin trong
TP BVSK bang sic ky long cao ap véi
detector PDA da dugc tham dinh dﬁy
du cac thong ) gém d6 dac hiéu, gioi
han phat hi¢n, giéi han dinh luong, do
chum, do dung. Két qua tham dinh cho
thidy phuong phép c6 do nhay tot va
dat yéu cau theo quy dinh cua AOAC.
Phuong phap don gian, dé thuc hién cé
thé trién khai rong rai tai cac phong thi
nghiém & Viét Nam c6 thiét bi HPLC.
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Summary

DEVELOPMENT OF METHOD FOR DETERMINATION OF CURCUMIN
IN HEALTH SUPPLEMENT BY HIGH PERFORMANCE LIQUID
CHROMATOGRAPHY

Objective: To develop a method to detect curcumin concentration in health supple-
ment by high performance liquid chromatography with a photodiode array detector.
Method: Curcurmin was extracted by sonication in methanol for 30 min and separated
by a reversed phase C18 column using a mobile phase including buffer, methanol and
acetonitrile. The flow rate was set to 1.0 ml.min-1 and the PDA detector was performed
at 426 nm. Result: The validated method proved to be linear in the range of 0.02 to 5.0
pg.ml-1 with R? was 0.9999. Detection and quantification limits were 0.26-0.37 pg.g-1
or pg.ml-1 and 0.88-1.22 pg.g-1 or ug.ml-1, respectively. The accuracy of curcumin
was within the range of 75-95%, with the relative standard deviation (RSD%) of 0.4-
8.4%. Conclusion: The validated parameters have met the requirement of Association
of Official Agricultural Chemists (AOAC). This reliable method would be useful for
the study and quality control of curcumin in health supplement.

Keywords: Curcumin, health supplement, high performance liquid chromatography.

11



