Tap chi' Y Duwgc Hué - Trwding Pai hoc Y - Durorc, Pai hoc Hué - S6 ddc biét thdng 6/2024

Pinh lwong curcumin trong tinh bot nghé bang dién di mao quan s

dung ky thuat xép chéng mau thé tich Ié&n
Nguyén Thj Nhw Ngoc®', Poan Thj Hwong Lan*
(1) Khoa Duoc, Trwdrng Pai hoc Y - Duoc, Bai hoc Hué

Tém tat

Pit van dé: Tinh bot nghé chira madt lwong rat nhod curcumin nén viéc s& dung k§ thuat xép chdong mau
thé tich 1&n (LVSS) dé cd mau truc tuyén ngay trén may dién di mao quan nhadm gidm thoi gian x& ly mau va
tang d6 nhay cla quy trinh 13 can thiét. D& tai duoc thye hién véi hai muc tiéu: xay dwng va tham dinh quy
trinh dinh lvgng curcumin trong tinh bat nghé bang dién di mao quan dau do UV-Vis va rng dung quy trinh
dé dinh lwgng curcumin trong mdt s6 mau tinh bot nghé dang cd trén thj trwong. Doi tweng va phwong phap
nghién ctru: Mau tinh bot nghé. T6i wu héa quy trinh dién di, thdm dinh phuong phép theo ICH, AOAC va
(*ng dung vao phan tich mau thi trwong. Két qua: Dién di mao quan ving két hop kiéu tiém mau LVSS: tiém
glycerin 50 mBar - 5 gidy, tiém mau 100 mBar - 280 giay, tiém BGE 50 mBar - 5 gidy, 4p dién thé -15 kV trong
190 giay. Gidi han dinh lvgng tang gap 94,6 Ian so va&i khéng dung LVSS. Phuong phap dugc tham dinh dat
cac yéu cau theo ICH, AOAC. Két luan: Phuong phap cé thé rng dung phan tich cdc mau tinh bdt nghé chira
ham lwgng nhé curcumin.

Tir khéa: curcumin, dién di mao quan.

Quantitative determination of curcumin in turmeric starch by capillary

electrophoresis using large volume sample stacking
Nguyen Thi Nhu Ngoc*’, Doan Thi Huong Lan*
(1) Faculty of Pharmacy, Hue University of Medicine and Pharmacy, Hue University

Background: Turmeric starch contains a very small amount of curcumin. Therefore, using the large
volume sample stacking (LVSS) technique is necessary to concentrate samples online right on the capillary
electrophoresis system to reduce sample processing time and increase method sensitivity. The research was
carried out with two goals: Developing and validating a method for quantifying curcumin in turmeric starch
by capillary electrophoresis with UV-Vis detector and applying the method to quantify curcumin in some
turmeric starch samples on the market. Materials and methods: Turmeric starch sample. After optimizing
the process, the method was validated according to ICH and AOAC guidelines and applied to analyze market
samples. Results: Capillary zone electrophoresis combined with LVSS sample injection: glycerin injection 50
mBar for 5 seconds, sample injection 100 mBar for 280 seconds and BGE injection 50 mBar for 5 seconds
followed by polarity switching at -15 kV for 190 second. The limit of quantification increased 94.6 times
compared to not using LVSS. The method was validated and met ICH and AOAC requirements. Conclusion:
The method can be applied to analyze turmeric starch samples containing small amounts of curcumin.

Key words: curcumin, capillary electrophoresis.

1. DAT VAN PE cdc hat tinh bdt nghé, con bam lai mét lvgng rat

Tinh bét nghé 13 moét sdn pham dugc tao ra khi
nghién nat c nghé tuoi, loc bd b3 rdi tach |ay tinh
bot. Khac vai bdt nghé, mot san phdm duwoc ché
bién bang cach xay ci nghé d3 phoi kho truc tiép
thanh bét, nén ham lwgng cac curcumin khé nhiéu.
Trén thi trudng hién dang lvu hanh rat nhiéu tinh
b6t nghé v&i nhiéu ngudn géc khac nhau va sdn xuat
bang phuong phéap truyén théng theo kinh nghiém
nén thanh phan chinh cla tinh bdt nghé chd yéu 13

nhé curcumin. Curcumin |a thanh phan chiém ty
I& I&n trong cac curcuminoid va thé hién tac dung
chinh nhu chéng viém, chéng oxy hda, lam lanh vét
thuong, khang khuan, gidm lipid mau... nén duoc
xem nhu 1a chat chi diém cho céc sdn pham tir nghé
[1]. D& danh gid va kiém soat chat lwvong cac loai
tinh bot nghé thi viéc xay dwng mot quy trinh danh
gia qua chat chi diém curcumin 13 rat can thiét. Mac
khac, do ham luvgng curcumin trong tinh bot nghé
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khd thap, ngudi ta thwdng cé xu hudng st dung ky
thuat x€p chdng mau thé tich 1&n - mot trong nhitng
k§ thuat co6 mau tryc tuyén 1a can thiét dé cé6 mau
trwe tuyén ngay trén may dién di mao quan nham
giam thoi gian x& Iy m3u va ting do nhay cla quy
trinh [2]. Hién nay, & Viét Nam co st dung phuong
phép sac ky 16ng va quang phd UV-Vis dinh lugng
curcmin tronng bot nghé va vién hoan nghé, chua
rng dung phuong phép dién di mao quan dé& phan
tich tinh bét nghé [3], [4]. Trén thé gidi da c6 cong
b6 quy trinh xac dinh curcuminoid trong nuéc tiéu
bang dién di mao quan dau do UV-Vis khong cé két
hop k§ thuat LVSS, phuwong phap sic ky 1dng dau do
khéi phd hodc dién hoéa dinh lvgng curcumin trong
cl nghé va bot nghé [5], [6], [7]. V&i nhitng ly do
trén, dé tai dugc thuc hién vdi hai muc tiéu: xay
dwng va thadm dinh quy trinh dinh luvgng curcumin
trong tinh bdt nghé bing dién di mao quan dau
dd UV — Vis, rng dung quy trinh dé dinh lvong
curcumin trong mot s6 mau tinh bot nghé dang cé
trén thj trwong.

2. pOI TUONG VA PHUONG PHAP NGHIEN cU'U

2.1. Bdi twgng nghién ciru

M3u tinh bot nghé.

Chat déi chi€u: Curcumin, ham luwong 98%
(HPLC), AK Scientific (M¥).

Trang thiét bi: May dién di mao quan Agilent
7100 dau do PDA (M¥); bé siéu 4m Elmasonic S100H
(Prc); can phan tich HR - 250AZ (Han Qudc); may do
pH Sension* pH3 Hach (My); may lac xody Vortex,
micropipet Labnet (M§), ti lanh bao qudn mau
TOSHIBA (Nhat), bé siéu &m S100H Elmasonic (Dirc)
va cac dung cu thay tinh chinh xac.

Dung mdi - héa chat: Natri tetraborat decahydrat
(Na,B,0,.10H,0), acid boric (H,BO,), methanol
(MeOH) va nuéc (H,0) clia Merck (Birc); NaOH 1IN va
NaOH 0,1 N cua Agilent (MY).

2.2. Phrong phap nghién cliru

Chuan bj miu

M@u thir: can chinh xac 0,15 g tinh bot nghé vao
binh dinh mic 50 ml, thém 30 ml MeOH 70%, lic
déu va siéu am trong 20 phut & 60 °C, dé ngudi, dinh
murc téi vach. Dung dich nay duoc loc qua mang 0,45
um trudce khi tiém vao hé théng dién di [3].

Dung dich chudn: chuan bj day dung dich chuan
néng d6 chinh xac 0,0037 - 0,592 ppm trong MeOH
70%.

Xay dwng quy trinh dinh lwgng curcumin trong
tinh bat nghé bang dién di mao quan dau do UV-Vis

Khdo sat diéu kién dién di: dua vao tinh chat ly

héa cla curcumin, tién hanh khao sat cac diéu kién
gdm néng d6 dung dich dém (15 mM, 20 mM, 25
mM, 30 mM, 35 mM, 40 mM, 45 mM), pH dung dich
dém (pH 9,5; pH 10,8; pH 11,3), nhiét dd mao quan
(20 °C, 25 °C, 30 °C, 35 °C), dién thé 4p vao hai dau
mao quan (20 kV, 25 kV, 30 kV) dé tach t6t curcumin
ra khéi cac chat khac trong nén mau.

Khdo sdt diéu kién cua kiéu tiém LVSS: tién hanh
khdo sét cac diéu kién dé thu dugc dap (rng pic tét
nhat nham ting d nhay cho phwong phap.

Thé tich tiém mdu: ti€n hanh khao st cac thé
tich tiém mau twong &ng véi h = 1/9, 1/6, 1/4, 1/3,
1/2, 2/3, 4/5, 9/10, 98% chiéu dai cot bang kiéu
tiém thdy dong hoc. Sau khi tiém, dao cuc duong
vé phia dau do bdng cach cai dién thé ddo vV _ =-15
kV. Dong dién di (I ) can duoc theo ddi can than
cho dén khi né dat khodng 95% gia tri dong dién
ban dau (I ) thi ghi nhan thai gian dao (t_ ). Sau
khi mau duoc c6 dic lai @ dau cot, tién hanh dién di
v@i diéu kién nhu d3 chon.

Dién thé ddo: tién hanh khao sat thay déi dién
thé dao ap (V) vao hai ddu mao quan & céc gia tri
-10 kV, -15 kV, -20 kV, -25 kV tuong ing v&i thoi gian
dao phu hop dén khi | dat 95% gia tri dong |, .

Thoi gian dédo: sau khi chon duwoc dién thé dao
phu hgp clung véi thoi gian dao (t_) phu hop, tién
hanh khao sét thoi gian ddo dao déng 5 gidy quanh
thoi gian do.

Nén méu: ti€n hanh khdo sat nén mau véi cac
dung moi la MeOH 30%, MeOH 50%, MeOH 70%.

Tiém glycerin trudc luc tiém méu: tién hanh khao
sat diéu kién khéng va cé tiém glycerin 50 mBar - 5
gidy trudc khi tiém vung mau.

Tiém BGE sau luc tiém mdu: tién hanh khao diéu
kién khéng va cé tiém thém BGE 50 mBar - 5 gidy sau
khi tiém ving mau.

Tham dinh phwong phap: tinh dic hiéu, tinh phu
hop hé théng, dudng chuan va khodng tuyén tinh,
gi&i han phat hién, gidi han dinh lwgng, do6 dung, do
chinh xac theo hwdng dan ICH, AOAC [8], [9].

Xt ly sé liéu

Céc s6 lieu duoce x{r ly théng ké va tinh toan bang
phan mém Microsoft Excel 2019.

Céch tinh ham lwgng curcumin trong miu

Tinh ndng d6 curcumin clia mau ché pham dua trén
dudng chuin d3 xdy dung, tr dé tinh % ham luong
curcumin trong mau tinh bot nghé theo cong thirc:

HY% _C. 50.107¢
h =22 0
P

Trong d6: C (ppm) la néng dd mau thir tinh tir
duong chuan, p (g) 1a khdi lvong can mau thir.
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3. KET QUA NGHIEN cU'U

3.1. Xay dwng quy trinh dinh lwgng curcumin
trong tinh bat nghé bang dién di mao quan dau do
UV-Vis

Khao sat diéu kién dién di

S& dung dich chiét mau thi tir tinh bdt nghé dé
khdo st cac diéu kién dién di. Dua vao két qua tir cac
dién di d6 thu dworc, da chon duwoc diéu kién dién di
v@i pic curcumin (CUR) tach nhau rd ra khoi cac pic
khac, pic sdc nhon, dudng nén dep, thoi gian xuat
hién pic sém.

Piéu kién dién di dwoc lua chon la: c6t mao quan:
c6t silica nung chay, chiéu dai téng 50 cm, chiéu dai
hiéu dung 41,5 cm, duong kinh trong 50 um; BGE:
dém borat 40 mM pH 10,8; dién thé: 25 kV; nhiét d6
cot: 35 °C; tiém mau: 40 mBar - 5 gidy; budc séng phat
hién: 450 nm (Sig = 450, Ref = off). Hoat h6a mao quan
lan dau: H,0 3 phut, NaOH 1 N trong vong 30 pht,
NaOH 0,1 N 30 phut, H,0 5 phut. Rira mao quan dau
ngay, trudc moi lan phan tich: NaOH 0,1 N 2 phiit, H,0
2 phut, BGE 3 phut. Rira mao quan cudi ngay: H,0 2
phut, NaOH 0,1 N trong vong 5 phut, H,0 9 phut.

Khao sat diéu kién cha ki€u tiém LVSS

V&i diédu kién dién di da chon & trén, khi tién hanh
phan tich mau cé thé tich mau tiém tuwong &ng véi 40
mBar - 5 gidy thi chi dinh lwvong dwoc mau cé nong
dd curcumin 0,7 ppm. DGi v&i mau tinh bot nghé thi
ham lugng curcumin thudng bam lai trén hat tinh
bt nghé kha it so v&i ham lvgng curcumin trong cac
mau bot nghé. D& nang cao gidi han dinh lwong cla
quy trinh, ti€n hanh khao sat diéu kién tiém theo
kiéu LVSS (Hinh 1, 2 va Bdng 1). Sau khi khao sat, diéu
kién clia kiéu tiém mau LVSS duoc lva chon dat duoc
chiéu cao va dién tich pic t8i wu nhung hinh dang pic
va kha ndng tach van dadm bdo 1a: mau duoc chuan bi
trong nén mau MeOH 70%. Tién hanh tiém glycerin
& 50 mBar - 5 gidy, tiép theo la dung dich mau thir &
100 mBar - 280 gidy twong (rng 9/10 chiéu dai cot,
sau d6 tiém thém BGE & 50 mBar - 5 gidy (bwdc A)
Sau khi tiém, d4p mot dién thé ddo -15 kV trong thoi
gian d30 190 giady (buwdc B va C). Sau khi mau duoc cd
déc lai & dau cot (budce D), tién hanh dién di vdi diéu
kién nhu d3 chon & trén (budc E).

BGE 9/10 cot Glycerin
Diuvio 5 o 000 W Dot o se Daura
(Inlet) ©9c® Se a® e o (Outlet)

Cic chat phin tich tai ranh gi¢i ving mau va BGE
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Hinh 2. K&t qua khao sét thé tich tiém mau trong LVSS
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Bang 1. K&t qua khao sat mdt s6 yéu td khac cla kiéu tiém LVSS

Yéu td khdo sat Rs As S (mAu.s) h’ (mAu)
-10 kV 3,1 1,1 32,131 5,095
Dién th déo (V. ) -15 kV 3,1 1,1 38,815 5,856
20 kV 1,4 1,1 27,203 3,154
-25 kV 2,6 1,3 20,751 2,216
o ’ 185 giay 1,6 1,0 38,380 4,906
:(t*:f satthoigiandao 45 s 3,1 1,1 38,815 5,856
195 giay 3,3 1,1 15,066 2,651
MeOH 30% 1,4 1,0 20,848 2,737
Nén miu MeOH 50% 2,0 1,1 33,946 5,571
MeOH 70% 3,1 1,1 38,815 5,856
Tiém BGE sau khi tiem  Khong 2,6 1,1 38,236 5,624
mau cé 3,1 1,0 38,894 5,826
Tiém glycerin trwérc khi Khéng 2,6 11 36,542 5,038
tiém mau Cé 3,1 1,1 38,815 5,856

(Rs: D6 phan giai, As: hé s6 ddi xirng, S: Dién tich pic, h’: chiéu cao pic)

So sdnh giira cdc cdach tiém trong dién di va HPLC
Ti€n hanh so sanh két qua khi phan tich cing mét dich chiét ciia mau tinh bdt nghé cé ndng dé curcumin
khoang 0,185 ppm. K&t qua tir Hinh 3 cho thay: kiéu tiém thé tich nho6 (0,006 pl) ng véi 40 mBar - 5 gidy
khéng phat hién pic; kiéu tiém thé tich 1&n (0,884 ul) &ng véi 100 mBar - 280 gidy (khdng dao thé dé xép
chdng mau) bi qua tai gay nhiéu dwong nén; kiu tiém LVSS cho két qud pic sac nhon, ddi xtng, d6 phan giai
t6t so vai khi tiém 20 pl trén may HPLC d3 céng bé [3].

DAD1 D, Sig=450.4 Ref=off (D:\DATA\Lan so sanh cur\4OmBar.5s\thu goc 11001 1.D)
Tiém 40 mBar - 5 giay
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Hinh 3. So sadnh giita cac cach tiém trong dién di va HPLC
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3.2. Tham dinh phuong phép da xay dwng theo huéng dan ICH va AOAC

Do dac hiéu

Tién hanh dién di cdc m3u: BGE, mau trang (MeOH 70%), m3u chuan, mau thir.

DAD1 D, Sig=450,4 Ref=off (D:\DATA\LAN Tham dinh CunDHH\BGE 1.D)

(5D Pty of Peak #1 2t 5630 min
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DAD1 D, Sig=450,4 Ref=off (D:ADATAILAN THAM DINH CURIDHH\Chuan .0)
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DAD1 D, Sig=450 4 Ref=off (D:\DATA\LAN THAM DINH CUR\DHH\Thu .D)
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m | . Phé UV-Vis pic thir

Hinh 4. Dién di d6 cdc mau, do tinh khiét va phd UV-Vis chirng minh tinh dic hiéu

Trén dién di d6 mau trang va mau BGE khong
xuat hién pic tuvong ¢ng tai thoi gian di chuyén cla
pic curcumin trong dién di 6 mau chuan. Trén dién
di d6 mau thir xuat hién pic twong (ng tai thoi gian
di chuyén cla pic curcumin trong dién di d6 mau
chuan. Pic curcumin tach hoan toan ra khéi cac pic
khac. Phé UV-Vis tai thoi gian di chuyén cla pic
curcumin trong mau thir giéng phd UV-Vis tai thoi
gian di chuyén cta pic curcumin trong mau chuén.
Pic clia curcumin trong cac dién di do cla cdc mau
dat dd tinh khiét cao.

Tinh phu hop hé théng

Tiém 13p lai 06 1an mau thlr, thu duoc cac dién
di d6. Do léch chuin twong d6i RSD cla thoi gian
di chuyén t, va dién tich S cla curcumin 1a 0,29% va
0,25% nam trong khoang cho phép (RSD < 3,0%); 0,8
<A <15 R 21,5;N>1000 (N: S5 dia ly thuyét, R :
D6 phan giai, A : hé s6 d6i xrng). Quy trinh pht hop
V@i hé théng dién di mao quan cho viéc dinh lugng
curcumin trong tinh b6t nghé.

Pudng chuan va khoang tuyén tinh

Tién hanh dién di cdc mau chuin curcumin cé
néng d6 0,019 - 0,592 ppm. Xac dinh twong quan
gitta ndng do va dién tich pic cda curcumin. Co sy
tuong quan tuyén tinh gitra ndng dé vdi dién tich pic
trong khodng néng dé khao sat 0,019 - 0,592 ppm
véi R2 = 0,9978. S dung trac nghiém t - test va trac

nghiém F - test da xac dinh dwoc phwong trinh la ¥
=199,94x.

Gi&i han phat hién (LOD)

Gidi han phét hién duwoc xac dinh bang cach tién
hanh pha lodng dan ndéng dd curcumin trong mau
thir. Tai ndng d6 0,0037 ppm thi ti s& tin hiéu/nhiéu
nén (S/N) la 0,07706/0,02500 = 3 nén quy trinh cé
gidi han phat hién la LOD = 0,0037 ppm.

Gi¢i han dinh lwgng (LOQ)

Gid¢i han dinh luvong duoc xac dinh bang céch
ti€n hanh pha lodng dan néng d6 curcumin trong
mau thlr. Tai ndng d6 0,0074 ppm thi ti s& S/N =
0,22505/0,02257 = 10 nén quy trinh cé gidi han dinh
lwong 1a LOQ = 0,0074 ppm. Tién hanh xac dinh do
chinh xac va do dung tai ndng dé tuong trng LOQ. D6
thu hdi cla curcumin trong mau nam trong khoang
90 - 107% va dé lap lai véi RSD < 5,3% nén quy trinh
dinh lwvgng dat yéu cau vé dd chinh xac va d6 dung
tai LOQ.

Do ding

Thém chinh xdc mét lvgng chudn curcumin vao
cac mau thir sao cho cac ty | sau khi thém [an luot
la 10%, 20% va 30% so vd&i ham luvgng curcumin trong
mau thir. Tién hanh dién di mau thir khong thém chuan
va cac mau thir ¢6 thém chuan, mdi ndng do duorc tién
hanh phéan tich 3 [an trong cling diéu kién. Tinh d6 thu
héi dua vao lwgng chuin thém vao ban dau.
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Bang 2. K&t qua thdm dinh dé dung

M3u thém chuin (n =3) Trung binh d6 thu hoi (%) RSD (%)
10% 100,551 1,048
20% 92,446 2,199
30% 93,229 1,589
Trung binh (n=9) 95,404 4,300

D6 thu hdi clia curcumin ndm trong khodng cho phép
90 - 107%, gié tri RSD clia 3 mAu cling ndng do va clia 9
mau déu 5,3% nén quy trinh dat yéu cau vé do dung.

DO chinh xac

Do 1dp lai dwoc tién hanh trén 6 mau thir theo

quy trinh va song song vé&i mau chuan trong cling
ngay. Xac dinh ham lugng (%) cla curcumin trong
mau va RSD clia cdc mau. Do chinh xac trung gian
ti€n hanh nhu dé I&p lai nhung khac ngay va khac
nguwoi thuc hién.

Bang 3. K&t qua thdm dinh dd chinh xac

DO chinh xac Ham lwong (%) RSD (%)
D6 1ap lai (n=6) 0,0061 1,182
D6 chinh xac trung gian (n = 6) 0,0062 1,151

RSD (%) clia ham luvong curcumin trong cdc mau
déu nhé hon 5,3%. So sanh vai két qua do 13p lai va
dd chinh xac trung gian, kiém tra bang t - test cho
thay |t Stat| = 0,683 < t Critical two-tail = 2,200985
nén hai trung binh khéng khac nhau cé y nghia théng
ké&. Hai kiEm nghiém vién thuc hién trong hai ngay
déng nhat vé théng ké nén quy trinh dat dé chinh
Xac trung gian.

Khoang xac dinh

D6 dung, d6 chinh xac va tinh tuyén tinh déu

dat trong khoang néng d6 0,019 - 0,592 ppm. Vay
khoang xac dinh clda quy trinh 1a 0,019 - 0,592
ppm.

3.3. Ung dung quy trinh da xay dwng dé dinh
lwgng curcumin trong mot s6 mau tinh bt nghé
trén thi trwong

Quy trinh sau khi dwoc thdm dinh d3 duoc 4p
dung dé kiém tra ham luvgng curcumin trong mot
s6 mau tinh bot nghé trén thi truong di duoc
ma hoa.

Bang 4. K&t qua phan tich mot s& mau trén thj truong

Mau No6ng d6 (ppm) Ham lwong (%) Mau No6ng do (ppm) Ham lwong (%)
Curl 0,147 0,0048 Cur5 0,229 0,0075
Cur2 0,327 0,0109 Cur6 0,129 0,0043
Cur3 0,298 0,0098 Cur?7 0,175 0,0058
Curd 0,464 0,0154

Qua khdo sat cac mau tinh bot nghé trén thj
trwdng cho thdy, ham luwgng % curcumin trong cac
mau tinh bot nghé co sy khac biét nhau. Ham lugng
curcumin trong 7 mau tinh bdt nghé kha thap, bién
thién tir 0,0043 - 0,0154%. Cac san pham tinh bot
trén thj trwdng & Viét Nam cé chat lwong rat khac
nhau nén nguoi tiéu dung cling khoé phan biét duoc.

4. BAN LUAN

4.1. Xay dwng quy trinh dinh lwgng curcumin
trong tinh bt nghé bing dién di mao quan dau do
UV-Vis

Piéu kién dién di

M3u tinh bt nghé chira hdn hop céc curcuminoid
gdbm 3 thanh phan: curcumin, demethoxycurcumin,

bisdemethoxycurcumin va ham lugng curcumin
I3 thanh phan chiém ty 1& 1&n thé hién tac dung
chinh nhu chéng viém, chéng oxy héa, lam lanh
vét thuong, khang khuan, gidm lipid mau... nén
duwoc xem nhu 13 chat chi diém cho cac sdn pham
tlr nghé [1]. Cac curcuminoid trén cé ciu tric hoa
hoc kha giong nhau dan dén khé cé kha nidng tach
céc chat ra khdi nhau. Quy trinh dién di xay dung
d3 tach tot cac chat ra khoi nhau véi pic sic nhon,
hinh dang pic d&i xirng, it tdn kém dung méi va hda
chat so véi phuong phap sac ky 16ng hiéu ndng cao
d3 cdng bd trwde dé. Quy trinh s& dung ky thuat
dién di mao quan vung dua trén sy khac biét cta ty
|é dién tich/kich thuwdc (g/r) cha cac curcuminoid &
pH 10,8. Curcumin & dang enol c6 3 nhém -OH. Gia
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tri hang s6 phan ly pKa cla 3 proton dang acid cla
curcumin (dang H A", HA,, A;") dugc xéac dinh tuong
rng 13 7,3; 8,5 va 9,0 [1]. Khi s&r dung dém borat pH
10,8 thi 3 nhém -OH c6 kha ndng chuyén thanh -O
do pH > pKa nén curcumin mang dién am (3°) [1]. Do
¢ cdng thic cdu tao khd twong tu nhu curcumin
nén demethoxycurcumin va bisdemethoxycurcumin
mangdiénam (3’)trongmoitrudngpH10,8. Tuynhién,
do kich thuwdc clia curcumin > demethoxycurcumin >
bisdemethoxycurcumin nén curcumin bj hat vé phia
cuc duong véivan tée yéu nhat (g/r bé nhat). Két hop
véi dong dién thdm cé van téc hudng nguoc chidu vé
cuwc Am nén thir tw cac chat dén dau do dit & cuc am
tlr sém dén mudn |a curcumin, demethoxycurcumin,
bisdemethoxycurcumin.

Piéu kién chia kiéu tiém LVSS

LVSS 1a mét trong nhitng ki thuat c6 ddc mau
tryc tuyén ngay trén mdy dién di mao quan nham
thay thé cho viéc x{r ly ¢6 d&c mau bén ngoai. Mau
s& duwoc tiém vao cot vai thé tich cd thé 1én dén 90%
cot, sau dé ap mot dién thé dao cuc (cwec duwong
s& nam vé phia dau do) dé hinh thanh dong dién
thadm déng vai trd nhu mot bom day Ui chat phan
tich va nén mau theo huwéng tir phia dau do nguoc
ra lai dau tiém mau. Trong khi d6, céc chat phan
tich mang dién 4m s& duoc hut theo huéng vé cuc
duong phia dau do [2]. K&t qua 13 cac curcuminoid
mang dién am duoc gilt lai trén c6t tai ranh gidi
gitra ving mau va vung BGE, trong khi dung moi,
chat mang dién duong va chat trung hoa s& bi day
ra khoi cot nén mau sé duoc cd dic lai. Dé dat duoc
hiéu qua cho qua trinh LVSS, dé tai da khao sat lya
chon duoc cac dieu kién nham dam bao duoc: thé
tich mau duogc tiém vao cot phu hop dé tranh bj
qua tai; d6 1&n dién thé d3o & giai doan day lUi phai
phlu hop sao cho d6 1&n t6c d6 cha chat phan tich
mang dién am hudng vé cuc duong van I&n hon toc
d6 cta dong dién tham EOF hudng vé phia cuc 4m
dé chung van duoc gitt lai trén cot, thoi gian day
IUi phu hop dé& khong bi that thodt chat phan tich;
duy tri ton tai ranh gidi gitra ving mau va vung BGE
dé trdnh do3ng bing vling chat phan tich duoc co
ddc bang cach tiém thém glycerin ¢ d6 nhét cao vao
gitta ving mau va vung BGE; ddm bao d6 chénh léch
d6 dan dién gitra viing mau va vuing BGE dé tao duoc
ranh gidi gitp thuan lgi qua trinh xép chéng nhung
van ddm bdo ty l& I&n cac curcuminoid & dang mang
dién 4m bang cach tiém thém mot lwong nhd BGE
vao vliing mau.

K§ thuat LVSS gitp lam tdng d6 nhay cla phuong
phap va gidm thoi gian xt ly mau. Tuy nhién, k§ thuat
nay cé nhuoc diém 13 can theo d&i dong dién can
than dén khi dat dén 95% so v&i dong dién ban dau

dé tranh that thoat chat phan tich. Dong dién nay dé
thay d6i tuy thudc vao dé 6n dinh cta dung dich BGE,
cho nén can kiém tra lai dong dién ban d3u va theo
ddi lai thoi gian vao mdi ngay phan tich.

4.2. Tham dinh phwong phap da xay dwng theo
hwéng dan ICH va AOAC

Phuong phap dugc thdm dinh dat cac yéu cau
cla ICH va AOAC. St dung quy trinh dién di két hop
kiu tiém LVSS vai gid tri LOQ dat dwoc 13 0,0074
ppm gap khodng 94,6 an so véi sir dung kiéu tiém
thé tich nhé twong rng v&i 40 mBar - 5 gidy chi dat
LOQ 12 0,7 ppm va gap khoang 7,4 [an so vd&i phuong
phap HPLC d3 dwoc cdng bd véi LOQ 13 0,055 ppm
[3]. Hiéu qud cha k§ thuat LVSS trong nghién cru nay
gitp dinh lugng duoc curcumin cé ham lwgng nho
trong cadc mau tinh bdt, ngoai ra con 1am nén tang dé
phat trién cac quy trinh dinh luvgng céc chat c6 nong
dd nho khac trong dich sinh hoc nhuw huyét tuong,
nwdc tiéu, ...

Phuong phdp nay b6 sung thém mot phuong phap
mdi vao cac phuong phap dé dinh lwong curcumin
trong cdc mau tinh bdt nghé, dic biét 1a cdc mau cd
ham lugng curcumin thap. So véi cdc phuong phap
sac ky 1dng cling loai dau do UV-Vis, dién di mao quan
st dung rat it dung mdi hda chat do kich thuoc cot
nho nhung lai dat duoc gidi han phat hién nhd hon
do két hop kj thuat LVSS dbng thoi gidam thoi gian x(r
ly mau. Véi ki thuat dién di mao quan dau do UV-Vis
dinh luvgng curcumin trong nudc tiéu khong st dung
ky thuat LVSS chi dat LOD la 0,247 ppm (khéng cong
b LOQ) [6]. So vdi phuong phap do quang phd UV-
Vis chi dinh luvgng curcuminoid téng, phuwong phap
nay dinh luvgng dugc riéng curcumin.

4.3. Ung dung quy trinh d3 xay duwng dé dinh
lwong curcumin trong mot s6 mau tinh bot nghé
trén thi trwong

Qua khao sit cdc miu tinh bot nghé trén thi
trwdong cho thay, ham lvong % curcumin trong cac
mau tinh bot nghé kha thap va cé su khac biét nhau.
Ham lwong curcumin trong 07 mau tinh bt nghé bién
thién tlr 0,0043 - 0,0154%. Ngoai ra, nguoi sit dung
cling nhu moét sé trang théng tin thwong hay nham
IAn ring tinh bot nghé chira curcumin nhidu hon bot
nghé do nham Ian khai niém “tinh bot nghé” sé chira
“tinh chat” nghé nhiéu hon. Do d96, can lya chon va
hi€u ding san phdm phu hop dé mang lai hiéu qua
t6t nhat. Trong cdc mau san phdm ma nghién ctru
nay phan tich, khéng cé sdn phdm cé ham lvgng qué
nhd dudi LOQ so v&i phuwong phdp HPLC d3 cong bd
la 0,0167 ppm [3]. Tuy nhién, phwong phap nay da
dinh luvong dwoc cdc mau thir gia lap tai nong do
LOQ 12 0,0074 ppm trong phan thdm dinh dd 13p lai
tai LOQ.

I 200 HUE JOURNAL OF MEDICINE AND PHARMACY ISSN 3030-4318; eISSN: 3030-4326



Tap chi' Y Duwgc Hué - Trwding Pai hoc Y - Durorc, Pai hoc Hué - S6 ddc biét thang 6/2024

5. KET LUAN

Nghién clru da xay duwng duwoc phwong phap dinh
lwong curcumin trong tinh bdt nghé bang dién di
mao quan st dung k{ thuat c6 ddc mau tryc tuyén
vai ki€u tiém LVSS c6 d6 chinh xac cao, dd ding t6t,

khoang tuyén tinh phu hop, dé chon loc cao, gidi han
phat hién t6t. Phuong phép cé thé sir dung dé dinh
lwong duwgc curcumin ¢ ham lwgng nho trong céc
mau tinh bdt nghé.
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