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Tom tdat

Ky thuat sic ky long hiéu niang cao két hgp véi detector PDA da dugc ting dung phan
tich ham lugng Icariin trong thuc phdm bao vé stic khoe (TPBVSK) c6 chtia thanh phdn Dam
duong hoac (Epimedium). Giai doan xt ly mau st dung dung moéi chiét methanol va ky thuat
siéu am cach thay. Quy trinh phén tich dugc thuc hién trén hé thong HPLC Alliance-Waters
€2695 véi cot sac ky pha dao C18 Reliant 2 (250 mm x 4,6 mm, 5 pm) va pha dong theo gradient
gitia acetonitril v6i dung dich acid phosphoric 1% trong 20 phut. Két qua thdm dinh cho thay
phuong phéap c6 do dic hiéu t6t, dudng chuin tuyén tinh trong khoang tii 0,42 - 42 ug/mL, do
1dp lai va do thu hoi ctia phuong phéap dap ting dugc yéu cau phan tich theo AOAC. Phuong
phap da dugc trién khai phéan tich mét s6 san phdm TPBVSK va nguyén liéu cao khoé Dam
duong hodc c6 mit trén thi truong véi két qua ham lugng Icariin ti 6,15 - 54,3 mg/g (d6i véi
san phdm TPBVSK) va tli 6,47 - 24,5 g/100g (d6i v6i mau nguyén liéu cao kho).

Tix khéa: Icariin, dam duong hodc, HPLC, thuic phdm bdo vé siic khée, TPBVSK.

1. PAT VAN DE

Tai Viét Nam, cac san phdm thuc phdm bao vé stic khoe (TPBVSK) c6 nguédn goc tii cac
bai thudc ¢6 truyén véi thanh phan chinh 1a cac dugc liéu dang dugc phat trién da dang. Trong
s6 cac dugc liéu d6, Dam duong hoac (Epimedium) - mét loai dugc liéu thudng dugc st dung
trong cac bai thudc ¢b truyén véi tac dung chiia cac bénh vé thén, liét duong, dau nhtic xuong
khép [1]. Nhu cdu st dung cac san phdm TPBVSK trong ho trg diéu tri va phong ngtia bénh
tat, nang cao stic khoe ctia ngudi dan dang dugc nang cao. Chinh vi thé trén thi truong hién tai
da xudt hién rit nhiéu cac san phdm thuc phdm bao vé stic khoe ¢ cong bd thanh phidn Dam
duong hoic.

V6i su phat trién cua khoa hoc ky thuét, cac nha khoa hoc da phat hién ra thanh phan chinh
6 tac dung ctia Dam duong hoéc ciing nhu cac dugc liéu chi Dam duong hoéc (Epimedium) la
Icariin. Icariin c6 ban chat la flavonol c6 khung c4u tric tuong tu kaempferol da dugc thay thé
& vi tri 08 boi nhom 3-methylbut-2-en-1-yl va trong d6 cac nhém hydroxy & vi tri 03, 04 va 07
da dugc chuyén déi tuong ting véi 6-deoxy-alpha-L-mannopyranoside, methyl ether va beta-
D-glucopyranoside [3].

Sau khi dugc hép thu vao co thé, Icariin dugc phan bo va cé thé di t6i nhiéu vi tri trong co
thé, bao gom ca nao bo. Do do, Icariin thé hién mot s6 hoat dong sinh hoc nhu tac dung chong
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oxy hoéa va chong viém, bao vé than kinh, hoat dong chéng khoi u, cling nhu tac dong khac 1én
tim, xuong, tc ché PDES5 va nhiéu co quan khac [5].

Hién nay, d6i v6i cac mat hang thuc phdm bao vé stic khoe, nudc ta c6 rét it cac phuong
phap tiéu chudn dé€ phan tich ham lugng cac thanh phan, dac biét la cac hoat chat c6 ngudén géc
tu dugc liéu. Chinh vi thé thuc té€ dit ra yéu ciu can phai c6 nhiéu hon niia cac phuong phap
kiém nghiém cac thanh phan trong thuc phdm bao v¢ stic khoe néi chung va phén tich Icariin
ndi riéng nham gép phin bao vé quyén lgi ngudi tiéu dung cing nhu hé trg cic co quan chiic
néang trong viéc ki€ém soat tot hon van dé chat lugng san phdm. Trén thé gisi hién nay da phat
trién mot s6 phuong phap xac dinh ham lugng Icariin trén nhiéu nén mau khac nhau nhu dién
di (CE), sac ky 16p mong hiéu nang cao (HPTLC), sac ky long hiéu nidng cao (HPLC), sac ky
l6ng khoéi pho (LC-MS/MS) [3-5], trong d6 HPLC phuong phap c6 do nhay tot, phd bién va dé
ap dung trén pham vi rong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Ddi tugng nghién ciu

Nghién ctiu nay tap trung phén tich ham lugng Icariin trong cac sain phdm TPBSVK dang
vién nén, vién nang, dang long va dang nguyén liéu cao Dam duong hodc.

2.2. Héa chat, chiat chuan
2.2.1. Thiét bi, dung cu
Cac loai thiét bi, dung cu chinh dugc st dung trong nghién ctiu nay gom co:
- Thiét bi sic ky long hiéu ning cao HPLC Allience v6i detector PDA;
- Cot sac ky C18 (250 mm x 4,6 mm; 5pm) va tién cdt tuong ung;
- Cac dung cu va thiét bi phu trg khdc trong phong thi nghiém.
2.2.2. Hoa chdt, chdt chudn

Cac loai dung moi, hda chit dugc st dung 1a loai tinh khiét phan tich, dung cho sac ky
16ng hiéu nang cao hodc c6 chat lugng tuong duong.

- Chét chudn Icariin, d¢ tinh khiét 98%, Lot PRF9031903 (Biopurify);

- Acetonitril, acid phosphoric, methanol, ethanol (Merck), nuéc dé ion.
2.3. Phuong phap nghién ctiu
2.3.1. Phuong phap ldy mau

Cac mau TPBVSK dugc ldy ngau nhién trén thi trudng Ha Noi. Pugc bao quan theo ding
yéu cau ctia nha san xudt trong qua trinh phan tich

2.3.2. Phuong phdp phan tich

- Thti nghiém va lya chon cac thong s6 ctua hé thdng HPLC khi phan tich Icariin cho pic
sac ky co tin hiéu 6n dinh, can xting va tach hoan toan véi cac pic tap khac: cot sic ky, pha dong
(thanh phan va gradient), buéc séng dinh lugng, ...

- Thtt nghiém va lua chon qua trinh xt ly mau: dung mai chiét, s6 lan chiét, ky thuat chiét
dé€ dam béo chiét chat phan tich dat hiéu qua cao, don gian, dé thuc hién.
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- Thdm dinh phuong phap theo huéng dan cua tai liéu tham khao [2].
2.3.3. Xut Iy 56 liéu

- Phan mém Empower ctia hé thong HPLC;

- Phan mém Microsoft Excel;

- Mot s6 cong thtic thong ké thuong dung trong phan tich.

3. KET QUA VA BAN LUAN
3.1. Nghién ctu xay dung phuong phap phan tich
3.1.1. Khdo sdt va lya chon diéu kién sac ky

Qua tham khéo céc tai liéu tham khdo [3-5], két hop véi viéc tién hanh khao sat thuc
té trén thiét bi HPLC Alliance -Waters €2965, diéu kién phén tich Icariin trong nén mau thuc
phdm bao vé stic khoe nhu sau:

- Cot Reliant C18 (250 mm x 4,6 mm, 5 pm) va tién cft tuong Ging;

- Pha dong: theo chuong trinh Gradient tai Bang 1;

- T6c d6 dong: 1,0 mL/min; Thé tich mau: 20 pL;

- Budc song phat hién va dinh lugng: 260 nm, khoang ghi phé: 200 - 600 nm.
Hinh 1 la sic ky d6 phén tich dung dich chuén Icariin véi cac thong s6 trén.

Bdng 1. Chuiong trinh gradient pha dong phan tich Icariin

Thdi gian (min) H_PO, 1%/nudc (%) Acetonitril (%)
0,0 90 10
1,0 90 10
3,0 50 50
5,0 30 70
13 30 70
15 90 10
20 90 10
0.14-
0.12%
O.10é
2 0.08*;
0.06
0.04-
0.025
0.00;
000 500 1000 1500 2000  25.0C
Minutes

Hinh 1. Sdc ky do phan tich Icariin bang HPLC
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Véi thoi gian luu cta Icariin khoang 15,6 phut sé dam bao kha nang tach chat phan tich
v6i tap chat khac trong nén mau va gitp 6n dinh vé thoi gian luu, tin hiéu dap ting gita cac lan
th.

3.1.2. Khdo sdt va lya chon diéu kién xii ly mdu

Icariin la chét c6 d tan tot trong nudc va cac alcol. Trong cac nghién ctiu chiét xuat Icariin
ti dugc liéu Dam duong hoac, phuong phap chiét thuong dugc st dung la chiét hoi luu véi
ethanol hodc methanol. Khi dugc b6 sung vao nén mau thuc phdm chiic niang, du la & dang hoat
chét hay trong dugc liéu, cao dugc liéu, viéc chiét tach Icariin van bi anh hudng bdi cac ta dugc
ciing nhu cac thanh phén hoat chét khac c6 trong nén mau. Chinh vi thé, nghién ctiu da tién
hanh khao sat trén 02 dung mai alcol chinh la ethanol va methanol véi cac nong do khac nhau
ciing nhu thoi gian chiét khac nhau dé lya chon diéu kién t6i uu chiét tach Icariin ra khoi nén
mau vdi hiéu suit cao nhat.

3.1.2.1. Khdo sdt dung méi chiét mau

Tht nghiém 05 loai dung méi: ethanol 50%, ethanol 100%, methanol 50%, methanol 70%,
methanol 100% da dugc khao sat bang cach can cting khoang 1,0 g mau TPBVSK dang vién
nang cting da dong nhat, chiét v6i 20 mL dung moi trong 15 phit véi sy ho trg ctia bé siéu am
cach thuy, sau d6 so sainh ham lugng Icariin chiét dugc d€ danh gid hiéu suét chiét. Két qua vé
hiéu qua chiét cua cac loai dung moéi dugc thé hién trong Hinh 2.

Khao sat dung mdi chidt

Ham lugng Icariin

Ham lugng dung méi chiét Ethanol

Hinh 2. Biéu d6 thé hién hiéu qud chiét cua cdc loai dung maoi

Két qua cho thdy, dung mo6i methanol 100% cho ham lugng Icariin chiét ra 16n nhat trong
05 hé dung moéi da khao sat. Do vay methanol dugc lya chon lam dung méi chiét mau.

3.1.2.2. Khdo sdt so lan chiét mdau

Dbékhao sat s6 14n chiét mau, 01 mau TPBVSK dang vién nang cting chiia Icariin dugc can
khoang 1,0 g, chiét bang methanol 05 14n (mdi 1an 20 mL) st dung ky thuat siéu 4m cach thuy
15 phut, sau d6 dugc phan tich theo diéu kién da lya chon & trén (3.1.1). Két qua xac dinh s6
lan chiét t6i uu dua trén phan tram mau chiét gitia cac 1an cho théy sau lan chiét thi 02, lugng
Icariin c6 trong nén mau gan nhu da dugc chiét hét, cac 1an chiét tiép theo hau nhu khdng con
lugng Icariin dang ké. Do d6, quy trinh chiét Icariin trong cac mau TPBVSK st dung 02 1an
chiét. Két qua phan tich ham lugng Icariin trong nén mau TPBVSK dang vién nang cting dugc
thé hién trong Hinh 3.
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Hinh 3. Sdc ky do phan tich Icariin trong mau TPBVSK dang vién nang ciing
3.1.2.3. Khdo sdt ky thudt chiét mau
Dé khao sat ky thuat chiét mau st dung mau TPBVSK dang vién nang cting, lan lugt thu
nghiém st dung ky thuat siéu 4m cach thay 15 phut, 30 phut, ky thuat lac ngang 15 phut, 30 phut
va ky thuat ngam 15 phut, 30 phat (thinh thoang lic déu) st dung dung méi chiét la methanol
(chiét 02 14n x 20 mL/lan, dinh muc 50 mL bang methanol va phan tich trén hé thong HPLC).

Két qua phén tich ham lugng Icariin trong nén mau TPBVSK dang vién nén dugc thé hién trong
Bang 2.

Bdng 2. Két qud thui nghiém ky thudt chiét

Ky thudt chiét Ham lugng Icariin (mg/g)
Siéu 4m 15 phat 25,7
Siéu am 30 phut 25,9
Lic ngang 15 phut 20,4
Lic ngang 30 phut 21,1
Ngam 15 phat 17,5
Ngéam 30 phut 19,2

Két qua tii Bang 2 cho thdy, ky thuét chiét siéu am cho hiéu qua cao nhat va sy khac biét
gitia thoi gian chiét 15 phut va 30 phat la khong dang ké.

Nhu vay, sau qua trinh khao sat, quy trinh chiét Icariin trong cic mau TPBVSK nhu sau:

Can chinh xac 1 g mau da dong nhat, chiét lap lai 02 1an véi 20 mL methanol/lan, siéu 4&m
cach thuy 15 phut/lan. Dich chiét dugc gop lai va dinh mic 50 mL bidng methanol, sau d¢ loc,
pha loang (néu can) va phan tich trén hé thong HPLC.

3.2. Xac dinh gia tri stt dung caa phuong phap phan tich

Phuong phap dugc lya chon dua trén viéc khao sat diéu kién phén tich va xt ly mau, tiép
tuc dugc xac nhén gia tri st dung theo cac yéu cau vé thaim dinh phuong phap hoa hoc [2]. Két
qua dugc thé hién nhu sau:

3.2.1. Bo dic hiéu
Sac ky do cia mau trang, tai thoi gian luu cta Icariin khong c6 peak, thai gian luu gita

mau chuén va mau thém chuén giéng nhau (Hinh 4a).
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Phé hdp thu UV ctia peak Icariin trong sdc ky d6 mau chudn va mau thém chuén trung
khép nhau (Hinh 4b).
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Hinh 4. Két qud chong pic sdc ky ctia chudn icariin va mau thém chudn (a)
va phd UV-VIS ciia Icariin trong sdc ky d6 mau chudn va mau thém chudn (b)

3.2.2. Khodng tuyén tinh

Phan tich day cac dung dich chuén Icariin v6i cac ndng d6 khac nhau trén hé thong HPLC
v6i cac diéu kién da dugc lua chon & trén. Két qua tai Bang 3 cho thay khoang tuyén tinh tu
0,42 - 42,0 pg/mL.

Bdng 3. Duong chudn va khodng tuyén tinh ctia Icariin

Nong dé (ug/mL) Dién tich pic Ctt (ug/mL) Bias (%)

2,0 1517101 42,02 0,0
21,0 752350 20,95 0,0
8,40 292974 8,30 -1,2
4,20 142201 4,15 -1,3
2,10 69803 2,15 2,7
0,84 23717 0,88 5,2
0,42 8136 0,45 7,9

2000000 Icariin

y =36301x - 8279.4

1500000 RZ =1

1000000
.-...
500000 :

0

0.0 10.0 20.0 30.0 40.0 50.0

Hinh 5. Dudng chudn Icariin

V6i khoang tuyén tinh rong nhu trén, phuong phap cé thé thuc hién phan tich ham lugng
Icariin trong cac loai mau TPBVSK v6i cac mtic khac nhau.

3.2.3. Gidi han phat hién (LOD), giGi han dinh lugng (LOQ)

Thuc hién phan tich cdc mau trang thém chuén c¢6 n6ng d6 thap, xac dinh LOD va LOQ
tai diém néng do thém chudn lan lugt cho tin hiéu S/N = 3 va S/N = 10, két qua thu dugc:
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- Nén TPBVSK dang long: LOD = 13,5 ug/g; LOQ = 45,0 ug/g
- Nén TPBVSK dang ran: LOD = 9,62 pg/g; LOQ = 32,0 pg/g

V6i cac gia tri LOD va LOQ trén, phuong phap c6 thé dap ting yéu ciu phén tich ctia cac
mau TPBVSK ¢6 bé sung thanh phdn Dam duong hoéc.

3.2.4. D¢ lap lgi

Thuc hién xac dinh d¢ lap lai ctia phuong phap trén nén mau TPBVSK dang long va dang
ran chtia thanh phidn Dam duong hoac. Mdi nén mau phén tich 06 14n, két qua thu dugc tai
Bang 4.

Bdng 4. Két qud phdn tich d¢ ldp lai

Nén mau Ham lugng Miic yéu cdau AOAC Két qud
Dang long 1,65 g/100g Ham luong 1% RSD_<2,7% 2,09
Dang rén 9,81 g/100g Ham lugng 10%  RSD, < 1,8% 1,59

Cac két qua tai Bang 4 cho thady phuong phap dat yéu cau ctia AOAC [2] vé do lap lai doi
v6i hai nén mau c6 ham lugng khac nhau.

3.2.5. D¢ tdi ldp trung gian

Thuc hién nhu do lap lai nhung véi nguai va thai gian phan tich khac. Két qua thu dugc
tai Bang 5.

Bdng 5. Két qud phdn tich d¢ tdi ldp trung gian

Nén mau Ham lugng Mijc yéu cdu AOAC Két qua
Dang long 1,58 g/100g Ham lugng 1% RSD, < 4,0% 3,21
Dang rdn 9,74 g/100g Ham lugng 10% RSD, < 3,0% 2,17

Cac két qua tai Bang 5 cho thay phuong phap dat yéu cau cia AOAC [2] vé d¢ tailap trung
gian d6i v6i hai nén mau c6 ham lugng khac nhau.

3.2.6. D6 thu hoi

Thuc hién thém lugng chuén Icariin xac dinh vao cic mau trang, méi nén mau thuc hién
06 lan ro6i phan tich theo quy trinh da xac dinh & trén. Dya trén mtc ham lugng thuc t€ phan
tich dugc, tinh d¢ thu hoi. Két qua thu dugc tai Bang 6.

Bdng 6. Két qud phadn tich d¢ thu hoi

Nén mau Thém chudn Do thu hoi (%) Mijc yéu cdu
Dang long 0,01% 95,6 - 103,9% 90 - 107%
Dang rian 0,1% 96,8 - 102,3% 95 - 105%

Tt cac két qua thu dugc & trén cho thiy phuong phap dat yéu cau cia AOAC [2] vé do thu
héi d6i véi hai nén mau c6 muic thém chuén ham lugng khac nhau.
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3.3. Két qua xac dinh ham lugng Icariin trong cac mau thuc

Ung dung phuong phép da xay dyng dé kiém nghiém cdc mau TPBVSK va mét s6 nguyén
liéu cao khé Dam duong hoac dugc 14y ngau nhién trén thi truong, tap trung cht yéu vao cac
san phidm c6 tac dung cai thién tang cuong sinh 1y, ho trg diéu tri réi loan noi tiét. Két qua thu
dugc tai Bang 7 va Hinh 5.

Bdng 7. Két qud phan tich mot s6 mau thuc té€

Mau Nén mau Ham lttq’ttg Mau Nén mau Ham lttq’tlg
(mg/g) (mg/g)
Ml Vién nén 26,0+ 1,2 M7 Vién nang mém 6,15+ 0,4
M2 Vién nén 14,1 £ 0,7 M8 Vién nang mém 24,1 £ 1,1
M3 Vién nén 54,3 + 2,1 M9 Dang dung dich 16,0 £ 0,7
M4 Vién nang ciing 35,7+ 1,8 M10 Cao kho 245 + 15
M5 Vién nang ciing 2,04£0,2 Ml11 Cao kho 98,5+ 4,6
Meé Vién nang ciing 18,6 + 0,8 M12 Cao kho 64,7 3,2

Ghi chi: (*) Ham lugng Icariin trong cdc mau thic dugc tinh theo dang nguyén trang.
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Hinh 6. Sac ky doé phan tich mau TPBVSK dang vién nang mém (a) va dang léng (b)

Tu két qua trén cho thdy, ham lugng Icariin c6 trong cac thuc pham bao v¢é stic khoe dang
vién nén tu 14,1 - 54,3 mg/g, dang vién nang cling tl 2,04 - 35,7 mg/g, dang vién nang mém tu
6,15 - 24,1 mg/g. Hon niia, qua phan tich so bd cho thay ham lugng Icariin trong mot s6 mau
nguyén liéu cao khoé Dam duong hoidc 14y ngau nhién trén thi trudng cing rit khac nhau (6,47
- 24,5%). Tuy nhién, day mdi chi la cac két qua so b ban dau, dé cé danh gia day du hon vé cac
muc ham lugng Icariin trong cdc mau TPBVSK va cdc mau nguyén liéu cao Dam duong hoac
trén thi truong, can tién hanh phan tich tiép tuc véi s6 lugng mau 16n hon.

Céc két qua phan tich cac mau thuc cho thdy phuong phap c6 do chinh xac, d6 tin ciy va
c6 tinh kha thi cao, c6 thé trién khai 4p dung tai cac phong thi nghiém an toan thuc phdm dé
ki€ém nghiém, dénh gia chat lugng cac san phdm TPBVSK chta thanh phidn Dam duong hoac.

4. KET LUAN

Nghién ctiu da x4y dung dugc quy trinh phén tich Icariin trong cic mau TPBVSK bang
phuong phap HPLC-DAD. Quy trinh xti Iy mau don gian bang cach chiét 02 14n trong methanol
v6i sy ho trg cta siéu 4m cach thuy 15 phat. Thai gian phan tich trén HPLC trong 20 phut véi
cOt sac ky C18 va pha dong gradient ctia acetonitrile v6i dung dich acid phosphoric 1%. Két qua
thdm dinh cho thiy, phuong phép c6 d6 dac hiéu cao, gid tri gidi han dinh lugng nho (0,45 pg/g
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doi véi dang long, 0,32 pg/g doi véi dang ran); khoang tuyén tinh rong (i 0,42 - 42 pg/mL); 4o
thu hoi, do 1ap lai, do tai 14p trung gian dap ting yéu cau doéi véi phuong phap phan tich theo
AOAC. Phuong phéap da dugc ting dung phén tich cic mau TPBVSK chtia Ddm duong hoédc
cho thay ham lugng Icariin c6 trong khong dong déu ca & trong cling dang bao ché va gitia cac
dang bao ché khac nhau.
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Determination of Icariin content in dietary supplements by high
performance liquid chromatography
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Abstract

High performance liquid chromatography with PDA detector technique has been
applied to analyze the Icariin content in dietary supplements that contains the ingredient of
Epimedium. Sample preparation used methanol solvent and ultrasonic technique. Analytical
procedure performed on HPLC Alliance-Waters €2695 system with chromatographic column
C18 Reliant 2 (250 mm x 4.6 mm, 5 um) and gradient between acetonitril and phosphoric acid
1% solution in 20 minutes. The validation results showed that the method had good specificity,
linear calibration curve in the range of 0.42 - 42 pg/mlL, the repeatability and recovery of the
method meet the analytical requirements according to AOAC. The method has been deployed
to analyze some dietary supplement products on the market and give Icariin content 6.15 - 54.3
mg/g (in dietary supplement) and 6.47 - 24.5 g/100g (in powder extracts).

Keywords: Icariin, Epimedium, HPLC, dietary supplements.
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