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PHAT TRIEN VA THAM PINH PHUONG PHAP PHAN TiCH PINH LUQNG
CURCUMIN TRONG HUYET TUONG THO

' Nguyén Xuan Thanh
Vién Nghién ciru Khoa hoc va Ung dung, Truong Dai hoc Sw pham Ha Noi 2

TOM TAT

Vit liéu 3D-nano-cellulose (M3NC) c6 tiém nang st dung nhu mot hé chét mang curcumin. Can
xdy dung phuong phap dinh luong curcumin trong huyét twong dé danh gia sinh kha dung ciia ché
pham M3NC chira curcumin. Nghién ctru ndy nhim muc dich phat trién va tham dinh phuong
phép sic ky long siéu hiéu nang (UPLC) dé phén tich dinh lugng curcumin trong huyét tuong tho.
Két qua nghién ctru di chon dugc cac diéu kién phan tich mau phu hop sir dung cot 1a thép khong
gi C18 (15 cm x 4,6 cm, 5 um), pha dong gdm acetonitril va acid acetic 2% (50/50, v/v), dau do &
budc song 425 nm, tdc d6 dong 1a 1,2 ml/phut. Phuong phép dwoc thim dinh vé tinh twong thich
hé théng, tinh dac hiéu, do tuyén tinh, gidi han phat hién va gidi han dinh lugng, d¢ lap lai, do
dung va khoang xac dinh theo huéng dan cia Cuc quan Iy Thue phim va Dugce pham Hoa Ky. Két
quéa nghién ctru d4 chimg minh phuong phap nay dat yéu cau tham dinh cua quy trinh phan tich
curcumin trong huyét turong tho vé tinh tuong thich hé thong, tinh dic hiéu, d6 tuyén tinh, gii han
phat hién va gidi han dinh luong, d6 lap lai, do ding va khoang xac dinh. Phuong phap nay phu
hop ding dé phan tich dinh lwong curcumin trong huyét twong tho.

Tir khéa: Curcumin, huyét twong thé; sac ky long siéu hiéu nang (UPLC); tham dinh; phdn tich
dinh luong
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DEVELOPMENT AND VALIDATION OF AN UPLC METHOD FOR
QUANTITATIVE ANALYSIS OF CURCUMIN IN RABBIT PLASMA
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ABSTRACT

The 3D-nano-cellulose (3DNC) material has the potential to be used as a curcumin delivery
system. To assess the bioavailability of 3DNC containing curcumin, it is necessary to develop a
method to quantify curcumin in plasma. The aim of the present research was to develop and
validate an ultra performance liquid chromatography (UPLC) method for the quantitative analysis
of curcumin in rabbit plasma. The samples were assayed by the acquity UPLC H-class/Xevo TQD
instrument using a C8 column (15 ¢cm x 4.6 ¢cm, 5 pum). The mobile phase was consisted of
acetonitrile and acetic acid 2% (50/50, v/v) with the flow rate of 1.2 ml/min. The column effluent
was monitored by detection at 425 nm. The UPLC method was validated by determining system
suitability, selectivity, sensitivity, linearity, repeatability, precision, and working range in
accordance with the guidelines of the United States Food and Drug Administration. The developed
UPLC method proved to be simple, suitable, selective, sensitive, precise, and reproducible. This
validated method is suitable for quantification of curcumin in rabbit plasma samples.

Keywords: Curcumin; rabbit plasma; ultra performance liquid chromatoghraphy (UPLC);
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1. Mé dau

Gan day nhiéu tic dung sinh hoc cua
curcumin dugc cac nghién ctu chi ra nhu:
Chit chéng oxy héa manh, ting kha ning
mién dich, e ché su phat trién cua khdi u,
chira mot sb bénh tiéu hoa, gan mat, khang
khuan, chéng viém,.. va an toan vdi con
ngudi [1, 2]. Sau khi chiét xuit duogc
curcumin, cac nha khoa hoc nhin thiy
curcumin rat it tan trong nuéc nén sinh kha
dung (SKD) rat thip 1am can trd khi 4p dung
trén nguoi. Yang va cong sy cho thdy, nong
d6 curcumin tdi da trong huyét twong chudt
cdng sau khi ubng liéu 500 mg/kg 1a 0,06 +
0,01 pg/ml, ching t6 SKD dudng udng chi
khoang 1% [3]. Tuong tuy, nghién ciru cua
Shoba va cong su, néng dd curcumin cao nhat
trong huyét twong 1a 1,35 + 0,23 pg/ml sau 1
gio dung duong udng véi lidu 2 g/kg trén
chudt cong [4]. Nhiéu cong trinh nghién ciru
dugc dong hoc cia curcumin cho théy: Do tan
thip, chuyén héa manh va thai trir nhanh 1a
céc 1y do chinh din dén SKD cta curcumin
thip. Trong sb cac bién phap dé khic phuc tro
ngai, nano curcumin dugc quan tdm nghién
ctru nhidu. Céc cong nghé nay bao gém nhii
tuong nano, huyén phu nano, polyme nano,...
[5]. Mang lu6i cdu trac 3D-nano-cellulose
(M3NC) la mdt loai nguyén liéu méi do vi
khudn Acetobacter xylinum tao ra c6 nhiéu
g dung trong céc linh vic khac nhau. Nhiéu
nghién ciru da chimg minh M3NC c¢6 tiém
ning nhu mot hé vén tai va phan phdi dugc
chat vi cdu trac mang ludi gdm cac soi siéu
manh ¢& nano cuia n6 co thé tao hé trj lidu giai
phong kéo dai nham ting SKD cua thudc. Dé
danh gia sinh kha dung cua M3NC chta
curcumin can xay dung quy trinh dinh luong
curcumin trong huyét twong. Da c6 mot sd
phuong phap dinh lugng curcumin trong
huyét twong & chudt va mot sb déi tuong khac
[3,4,6,7,8,9, 10] nhung chua ¢ nghién ctru
duoc thuc hién trén huyét tuong tho. Nghién
clru ndy nham muc tidu xay dung phuong phap
dinh lwong curcumin trong huyét tuong tho

bang sic ky 1ong Siéu hiéu nang (UPLC) ¢ do
nhay va do¢ lap lai cao giup danh gia sinh kha
dung ctia curcumin trong cac ché pham.

2. Phwong phap nghién ciru

2.1. Vit li¢u va thiét bi

- Hoa chat: Curcumin (95%, Apollo, An Do);
acetonitril, methanol, ethyl acetat, acid acetic
bang,... (Merck); cac hoa chat khac dat tiéu
chuan dung trong sic ky va phan tich.

- Ché pham: Vat liéu 3D-nano-cellulose chira
curcumin & dang vién (ding cho duong udng)
hodc dang miéng (ding qua da) duoc Vién
Nghién ciru Khoa hoc va Ung dung - Truong
Pai hoc Su pham Ha Noi 2 cung cip theo két
qua tur cac nghién ctu trude day [11, 12].

- Thiét bi: Hé sic ky 1ong siéu hiéu ning
(Acquity UPLC H-Class, két hop khéi phd
Xevo TQD, Waters, M¥); thiét bi lic (xor
Vortex ZX3, Velp Scientifica, My); thiét bi
bdc hoi dung méi ¢ ap sudt giam (Centrivap
solvent system, Labconco, M¥); tu lanh sau
(MDF 236, Sanyo, Nhét); mdt s6 thiét bi
nghién ctru khéc.

2.2. Dong vit thi nghi¢m

Thoé tring khoe manh duoc cung cép tir Vién
Kiém nghiém thuéc Trung wong. Tho dugc
cho nhin d6i 12 gio, chi uéng nude trudc khi
thi nghiém.

2.3. Xdy dwng phwong phap phédn tich

- Piéu kién sic ky duoc khao sat theo cac
diéu kién trong cac tai liéu da cong b [6, 7,
8, 9, 10] va khao sat so bo dé lwa chon
chuong trinh sic ky.

- Quy trinh xir Iy mau dugc khao sét theo cac tai
liéu trude va thuc hién khao sat so bd vé lua
chon dung méi, diéu kién, phuong phép chiét,...
2.4. Tham dinh phwong phdp dinh lwong

- Tinh dic hiéu: Dung moi pha mau (mau
trang), huyét tuong tring (miu nén), dung
dich chuén géc, dung dich chuén, dung dich thir
[13, 14]. Trén sic ky d6 (SKP) miu tring va
méau nén khéng cho pic nao c6 thoi gian luu
twong Ung voi thoi gian luu cia curcumin trén
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SKD mau chun. Trén SKD mau thir cho mot
pic c6 thoi gian luu tuong ing véi thoi gian luu
ctia curcumin trén SKD mau chuan [14].

- Tinh tuong thich hé thong: Tiém dung dich
chuan vao hé thong sic ky, ghi lai cac SKD,
xéc dinh cac thong s6 dién tich (S) pic cia pic
curcumin. P9 léch chuan twong ddi (RSD)
cua tR < 1% va RSD cua Spic < 2% [14].

-bo myén tinh: Chuén bi cac dung dich chuén.
+ Dung dich chuan gbc: Can 10 mg curcumin
va hoa tan hoan toan bing methanol vira du
100 ml, trén déu. Hat 1 ml dung dich trén pha
lodng bang methanol vira dii 100 ml, tron déu.
+ Dung dich chuan 1 (1,010 pg/ml): Hut 0,3
ml dung dich chuin gbc vao 1,2 ml huyét
tuong trang (ly tdm 3 ml mau tho 5000
vong/phut trong 10 phat dé 1dy dich ndi), tron
déu, chuyén vao binh chiét. Thém 10 ml dung
dich ethyl acetat, lac nhe trong 5 phut, thu
dugc dung dich pha ethyl acetat. Chiét 3 lan,
gop dich chiét, loc qua mang loc 0,4 um,
trang k¥ mang lgc. Pun cach thuy khoang 60
°C cho bay hoi hét dung méi. Thém 0,3 ml
methanol va tron déu.

+ Tién hanh pha lodng tuong ty dung dich
chuan 1, thu dugc dung dich chuan 2 (0,505
pg/ml), 3 (0,252 pg/ml), 4 (0,101 pg/ml), 5
(0,050 pg/ml), 6 (0,025 pg/ml): LOD 1, 7
(0,013 pg/ml): LOD 2, 8 (0,006 pg/ml): LOD
3,9 (0,003 pg/ml): LOD 4.

Tiém 200 pl mdi dung dich chuan (tir 1-6)
vao hé thong UPLC. Khao sét sy twong quan
theo phuong trinh: y = ax + b v6i y (dién tich
pic) va x (ndng dd); bang phuong phap binh
phuong cuc tiéu. Néu hé sb twong quan R >
0,98 thi phwong phap dinh lwong c6 d6 tuyén
tinh tt [13].

- Gi61 han phat hién va gidi han dinh lugng:
Dung dich chudn c6 ndng do thip nhat ma khi
tiém vao hé théng UPLC van phat hién duoc
pic curcumin goi 1a gidi han phat hién (LOD);
trong khi gidi han dinh lugng (LOQ) duogc
tinh theo cong thirc: LOQ = LOD x 3,3 [14].

- b6 lap lai ctia phuong phap: Can 10 mg
curcumin hoa tan trong methanol vira du 100

ml. Huat 1,0 ml dung dich trén pha loang trong
methanol vira da 100 ml. Hat 5 ml dung dich
nay pha lodng vira dii 20 ml bang methanol.
Hut 1 ml dung dich nay vao 2 ml huyét twong
tréng, tron déu, chuyén vao binh chiét. Thém
10 ml dung dich ethyl acetat, lac nhe trong 5
phut, thu dugc dung dich pha ethyl acetat.
Chiét 3 lan, gop dich chiét, loc qua mang loc
0,45 pum, trang k§ mang loc. Pun cach thuy
khoang 60 °C cho bay hoi hét dung moéi.
Thém chinh x4c 1 ml dung dich methanol,
tron déu thu duoc dung dich mau tu tao.
Chuén bi 6 dung dich mau tu tao riéng biét
nhu trén. Tiém 200 pl mdi dung dich mau tu tao
(tr 1 dén 6) vao hé thong UPLC. Ham lugng
curcumin trong mau ty tao dugc tinh dya vao
phuong trinh héi quy tuyén tinh. Néu RSD <
2% thi phurong phép c6 do 1ap lai tot [13].

- Po dung va khoang xac dinh: Chuan bi 3
mirc ndng d6, mdi mirc ndng do 1am 3 mau.

+ Do dang 10%: Hat 0,5 ml dung dich chuan
gbc pha lodng vira du 20 ml bang methanol.
Hat 0,3 ml dung dich nay vao 1,2 ml huyét
tuong trang, tron déu, chuyén vao binh chiét.
Thém 10 ml dung dich ethyl acetat, lic nhe
trong 5 phut, thu dugc dung dich pha ethyl
acetat. Chiét 3 lan, gop dich chiét, loc qua
mang loc 0,45 um, trang ky mang loc. Pun
cach thuy khoang 60 °C cho bay hoi hét dung
modi. Thém 0,3 ml dung dich methanol, tron
déu thu dugc dung dich d6 dung 10%.

+ Do dung 100%: Hat 5 ml dung dich chuan
gbc pha lodng vira du 20 ml bang methanol.
Huat 0,3 ml dung dich nay vao 1,2 ml huyét
tuong tring, tron déu, chuyén vao binh chiét.
Tién hanh twong tu dung dich d6 dung 10%.

+ Do ding 400%: Hat 0,3 ml dung dich
chuan gbc vao 1,2 ml huyét twong tring, tron
déu, chuyén vao binh chiét. Thém 10 ml dung
dich ethyl acetat, lic nhe trong 5 phut, thu
dugc dung dich pha ethyl acetat. Tién hanh
tuong tu dung dich d6 dung 10%.

Tiém 200 pl mdi dung dich & cac do dung
trén vao hé théng UPLC. Ham lugng
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curcumin trong mau ty tao dugc tinh dua vao
phuong trinh héi quy tuyén tinh. Py ding
trung binh Gmg v&i mdi muc néng do phai
niam trong khoang tir 85% dén 115% [13].
Khoang xac dinh dugc suy ra tor do dung va
dd tuyén tinh ctia phwong phap (RSD <
3,0%). Khoang xac dinh tir nong d6 LOQ dén
do dang 3.

2.5. Xir Iy 50 ligu

Str dung Microsoft Excel dé xir ly s6 liéu thuc
nghiém. Két qua dugc biéu dién dudi dang
“gi4 trj trung binh + d6 1éch chuan”. Gia tri
trung binh cia hai mau dugc kiém dinh gia
thiét bang test thong ké. Nhitng khac biét
duoc coi la c6 y nghia khi gid tri p <0,05.

3. Két qua va ban luin

3.1. Xay dwng phwong phdp phan tich

- Khao sat diéu kién sic ky: Trén co s¢ tham
khao cac tai lidu cong bd [6, 7, 8, 9, 10],
chiing t6i da khao sat, toi uu hoa cac diu kién
sic ky va lya chon dugc cac két qua sau: Cot
thép khong gi C18 (15 cm x 4,6 cm, 5 um); Toc
do: 1,2 ml/phut; Detector: 425 nm; Nhiét d6: 40
°C; Thé tich tiém: 200 ul; Pha dong: Acetonitril
va acid acetic 2% (50/50, V/v).

- Khéo sat quy trinh xtr 1y mau: Theo cic
nghién ctu trude day [7, 10] va khao sat so
bd, mau duge chuin bj nhu sau:

+ Huyét twong tring: Hat 2 ml huyét tuong
tho khi chua cho tho dung curcumin qua
duong ubng hodc qua da (ly tim dung dich
méau thd 5000 vong/phit trong 10 phat iy
dich nbi) vao binh chiét. Thém 10 ml dung
dich ethyl acetat, lic nhe trong 5 phut, thu
dugc dung dich pha ethyl acetat. Chiét 3 1an,
gop dich chiét, loc qua mang loc 0,45 pm,
trang k¥ mang lgc. Pun cach thuy khoang 60
°C cho bay hoi hét dung méi. Thém chinh xéc
1 ml dung dich methanol va tron déu.

+ Dung dich chuin goc (1 pg/ml): Can 10 mg
curcumin va hoa tan hoan toan bang methanol
vira di 100 ml, tron déu. Hat 1 ml dung dich
pha lodng bang methanol vira dii 100 ml.

+ Dung dich chuin: Hat 5 ml dung dich
chuin gbc pha lodng vira du 20 ml bang
methanol. Hat 0,3 ml dung dich nay vao 1,2

ml huyét twong tring, tron déu, chuyén vao
binh chiét. Thém 10 ml dung dich ethyl
acetat, lic nhe trong 5 phut, thu dugc dung
dich pha ethyl acetat. Chiét 3 lan, gop dich
chiét, loc qua mang loc 0,45 pm, trang k¥
mang loc. Pun céach thily khoang 60 °C cho
bay hoi hét dung méi. Thém chinh xac 0,3 ml
dung dich methanol va tron déu.

+ Dung dich thtr: Hat 1,2 ml huyét twong tho
tai cac thoi diém nghién ctru sau khi cho tho
ding ché phdm chtra curcumin qua duong
ubng hodc qua da (ly tim 3 ml mau thé 5000
vong/phut trong 10 phat thu 1y dich noi) vao
binh chiét. Thém 10 ml dung dich ethyl
acetat, lac nhe trong 5 phut, thu dugc dung
dich pha ethyl acetat. Chiét 3 lan, gop dich
chiét, loc qua mang loc 0,45 pm, trang k¥
mang loc. Pun céach thuy khoang 60 °C cho
bay hoi hét dung moi. Thém chinh xac 1 ml
dung dich methanol va tron déu.

3.2. Tham dinh phwong phdp dinh lwong

- Tinh dic hiéu: Véi diéu kién sic ky va quy
trinh xtr Iy mau nhu & muc 3.1, tiém 200 pl
cic dung dich sau lan lugt vao hé thong
UPLC: Maiu tring (methanol); miu nén
(huyét twong tring); dung dich chuan; dung
dich thu.

Két qua & cac hinh 1, 2, 3, 4 cho thdy, trén
SKD ciia miu trang, miu nén khong cho pic
nao c6 thoi gian luu twong ung véi thoi gian
lwu cta curcumin trén SKP miu chudn nén
khong anh huong toi phép thi. Trén SKD
mau thir cho mot pic c6 thoi gian luu (tR)
tuong rng voi thoi gian luu ctia curcumin trén
SKP miu chuan: tR cla pic curcumin trén
SKP cua mau chuin = 2,93 phat va miu thir
= 2,96 phat. Nhu vay, phuong phap dinh
luong c6 tinh dac hiéu [13].

Hinh 1. Sdc ky do ciia mau tring
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Hinh 2. Sdc ky dé ciia mdau nén

Hinh 3. Sdc ky dé ciia mdau chudn

Hinh 4. Sdc ky do ciia mau thie
- Tinh tuong thich h¢ thong: Tién hanh sic ky
theo cac diéu kién sic ky va quy trinh xur ly
miu nhu ¢ muc 3.1, v6i tiém lap lai 6 lan
dung dich chuan vao hé théng UPLC. Két qua
& bang 1 cho thidy phuong phap phan tich
curcumin v&i cac diu kién sic ky da chon ¢
tinh tuong thich hé thong tét véi RSD cua tR
= 0,89 (RSD < 1%) va Spic = 1,63 (RSD <
2%). Nhu vay, hé théng dat yéu cau dé phéan
tich mau curcumin [13].
Bang 1. Khdo sat do thich hop ciia hé thong

Thoi gian lwu cia  Dién tich pic cia

STT curcumin (phat)  curcumin (Au.s)
1 2,93 37025
2 2,93 37786
3 2,93 38017
4 2,88 36403
5 2,88 36817
6 2,93 37342
Trung
binh 2,91 37231,67
RSD 0,89 1,63

- P6 tuyén tinh: Tiém lan luot tir dung dich
chuan 1 dén 6 vao hé théng UPLC véi cac
diéu kién va quy trinh xir Iy miu nhu & muc
3.1. Sy twong quan giita ndng do va Spic cac
dung dich chuan dugc trinh bay ¢ bang 2 va
hinh 5. Tur két qua & bang 2, khao sat su
tuong quan giita y (Spic) va x (ndng dd);
bang phuong phap binh phuong cuc tiéu, két
qué cho thiy hé sb R? = 0,9965 (R = 0,998 >
0,98), chimg t6 ¢ sy phu thudc tuyén tinh rat
chit vé néng do va Spic ciia curcumin trong
khoang nong d6: 0,025-1,01 pg/ml.

Bang 2. Twong quan giita nong do va dién tich pic

cac dung dich chuan

% so voi Nong do A L.
STT dinh curcgmi.n Din tich
lwgng (ug/mi) pic (Au.s)
1 10 0,025 3200
2 20 0,050 7059
3 40 0,101 11386
4 100 0,252 37231,67
5 200 0,505 65732
6 400 1,010 147924

HE s6 tuong quan: R = 0,9965; H¢ s6 goc:
145770; H¢ so chan (intercept): 1809,6.

Do 1kt pbe (Ann)
180000

y & VAT 10 - 1500,8
140000 + Fafians

0,000 0290 2403 060 9800 1050
N2 30 yg're

I—!inh 5. Biéu do xdc dinh méi tiwong quan giita
nong do va dién tich pic cua curcumin trong cdc
dung dich chuan
- Gidi han phat hién va gioi han dinh lugng:
Lan luot tiém 200 ul cac dung dich LODI,
LOD2, LOD3,... vao hé théng UPLC voi cac

diéu kién sic ky va quy trinh nhu & muyc 3.1.
Két qua cho thay dung dich LOD 3 thu duoc
pic cua curcumin c6 dién tich 876 AU.s,
nhung dung dich LOD 4 khong con phat hién
pic cua curcumin. Nhu vdy, giéi han phat
hién ctia phuong phap la 0,006 pg/ml. Gidi
han dinh lugng: LOQ = 3,3 x LOD = 3,3 x
0,006 =0,0198 pg/ml.
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Hinh 6. Sdc ky do vé do lap lai
Bang 3. Khao sat do lap lai cua phwong phap

Dién tich

- Do lap lai: Két qua ¢ bang 3 va sic ky do
trén hinh 6 cho thay vai cac diéu kién sac ky
va quy trinh xt Iy mau nhu & muc 3.1, két
qua cta 6 lan dinh lugng curcumin trong mau
thir tu tao cho d6 lap lai véi RSD = 1,15%
(RSD < 3%). Nhu vay, phuong phap phan
tich co do lap lai tét.

- P6 dung va khoang xac dinh: Tién hanh sic
ky theo cac diéu kién sic ky va quy trinh xir
ly miu nhu & muc 3.1 v&i c&c mau chuan bi
c6 do dung 10%, 100%, 400%. Két qua vé do
dung ctia phuong phap dugc trinh bay ¢ bang
4 cho thay dung dich do ding 10% vai kha
nang thu hdi curcumin dat 92,53%, do6 lap lai
RSD = 2,02%; dung dich do dang 100% véi
kha ning thu hdi curcumin dat 94,83%, do lap
lai RSD = 2,86%; dung dich d6 dang 400%

g7  Lwong bic Két qua v6i kha nang thu hoi curcumin dat 92,25%,
T tcl?n mau - camingA | Oiinh(y do Iap lai RSD = 1,50%. Keét qua nay cho
wmg) s wong (%) thy tai néng do curcumin tir 10% dén 400%
1 10,75 40594 96,28 S0 v6i ndng do dinh luong c6 do dung tbt vai ty
g iggg ﬁggg g;gg & thu hdi: 92,25-94,83% (90%-110%), do lip
5 10,82 40736 96,00 Nhu vay, khoang xac dinh cua phuong phap la
6 10,85 40548 95,28 trong gidi han tir 10% dén 400% so vai ndng do
Trung t%mh 96,50 dinh lugng. Tur két qua do dung suy ra khoang
RSD (%) 1,15 xéc dinh tir 0,021 dén 0,961 pg/ml.
Bang 4. Két qua khdo sat do dung cua phwong phap
Lwong chuén Dién tich pic Lwong % thu
STT Miu curcumin thém curcumin curcumin tim 7 % Théng ké
R . hoi
vao (ug) (Au.s) lai (ng)
1 10% 0,021 2949 0,020 94,15 Trung
2 10% 0,022 2984 0,020 92,96 binh: 92,53
3 10% 0,024 3148 0,021 90,49 RSD: 2,02
4 100% 0,259 35901 0,243 94,10 Trung
5 100% 0,264 38052 0,258 97,83 binh: 94,83
6 100% 0,266 36265 0,246 92,56 RSD: 2,86
7 400% 0,980 134024 0,909 92,73 Trung
8 400% 0,994 132885 0,901 90,69 binh: 92,25
9 400% 0,961 132255 0,897 93,33 RSD: 1,50
Trung binh (%) 93,21
RSD (%) 2,32

4. Két luan

Két qua khao sat chon dugc cac diéu kién phan tich cia hé théng UPLC phu hop vé cot 1a thép
khong gi C18 (15 cm x 4,6 cm, 5 um), pha dong gdm acetonitril va acid acetic 2% (50/50, v/v),
detector (425 nm), toc d6 dong 1a 1,2 ml/phit, nhiét d6 1a 40 °C, thé tich tiém mau 1a 200 ul. Két

126

http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

Nguyén Xuan Thanh

Tap chi KHOA HOC & CONG NGHE DHTN

202(09): 121 - 127

quéa tham dinh cho thay trong khoang nong d
0,025-1,01 pg/ml, c¢6 sy twong quan tuyén
tinh chat giita dién tich pic va nong d6 dung
dich voi hé s6 xac dinh R® = 0,9965. Phuong
phap UPLC cho twong thich hé thong t6t véi
cac théng sb sic ky co RSD < 2%. Phuong
phép duogc thAm dinh cho dd dic hiéu cao, co
do lap lai t6t véi RSD = 1,15%, gi61 han phat
hién 1a 0,006 pg/ml, gidi han dinh lugng la
0,0198 pg/ml, c6 do dung tot véi ty 16 thu hoi
92%-95% va khoang xac dinh 0,021-0,961
png/ml. Phuong phép phén tich phu hop dé dinh
lwong curcumin trong huyét tuong tho.

Lo&i cam on

Két qua nghién ciru duoc tai trg kinh phi tir
dé tai KHCN cip Bo, ma sb: B2017-SP2-09.
Xin tran trong cam on cac thanh vién dé tai da
dong gdp thuc hién cac ndi dung nghién ctu.
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