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Tom tit

Céc chét c6 hoat tinh phytoestrogen: puerarin, daidzin, glycitin, genistin, miroestrol,
daidzein, glycitein, genistein duoc chiét ra khoi nén mau thuc pham bao vé stic khoe (TPBVSK)
st dung dung moi methanol chiét rung siéu am tai nhiét dg 40°C. Qua trinh phan tich duoc thuc
hién trén thiét bi HPLC Alliance ¢2695 (Waters) str dung cdt pha ddo C18 Reliant (250 mm % 4,6
mm; 5 um), nhiét d6 cot 30°C, téc do dong 1,0 mL/phat két hop detector PDA, chuong trinh
gradient pha dong str dung 2 kénh: kénh A 1a acid phosphoric 0,1 % nudc va kénh B 1a methanol
trong vong 45 phut. Phuong phap da dugc tham dinh vé do dic hiéu, khoang tuyén tinh, gidi han
phat hién, giéi han dinh luong, do 13p lai va do thu hdi dat cac yéu cau theo quy dinh ciia AOAC.
Phuong phap sau tham dinh duogc 4p dung phén tich ham lugng phytoestrogen trong mot s6 mau
thyc pham bao vé stc khoe co mit trén thi truong.

Tir khéa: phytoestrogen, puerarin, daidzein, miroestrol, HPLC, thirc phdam bdo vé sitc khée.
1. PAT VAN PE

Phuy nit budc vao tudi trung nién (45 - 50 tudi) thudng bat dau xuat hién cac tridu ching
lam suy giam chit lugng cudc séng cua phu nit nhu: rdi loan kinh nguyét, giam kha ning sinh
san, con bdc héa, W loan giéc ngu, thay ddi tim 1y,...Theo cac nha khoa hoc, nguyén nhan chinh
dan dén thoi ky nay ctia nguoi phu nit 1a do sy giam tiét hormon gidi tinh nit estrogen [1], do d6
lam ting nguy co mic cac bénh lodng xuong va xo vita dong mach.

Pé hd tro cho viée diéu tri tién man kinh, man kinh, viéc bd sung mot loai TPBVSK gitp
duy tri mot so tac dung gidng estrogen 1a bién phap thuong dugce lya chon. Mot trong nhitng
ngudn cung cap chinh hién nay hay duoc sir dung 13 isoflavon ngudn gc tir thue vat, c6 cau truc,
tac dung tuong dong estrogen, nén con dugc goi la cac phytoestrogen. Tac dung chinh cua
phytoestrogen la: chong loang xuong, chong oxy hoa, 1am giam nguy co tim mach va lam giam
nguy co ung thu [4]. Nhim dap Gng nhu cau trén, hién nay thi truong da xuat hién hang loat cac
san pham thuc pham bao vé sirc khoe ¢6 bd sung thanh phan phytoestrogen VOl tac dung hd tro
sinh 1y phuy nit thoi ky méan kinh, tién méan kinh. Cac nguon cung cap phytoestrogen ngudn goc
duoc lidu thuong duoc str dung va cong bd trén nhén san pham 1a cac chiét xuat tir dau nanh (Gly-
cine max), san day (Pueraria thomsonii), sin day ct tron (Pueraria candollei var. mirifica). Tuy
nhién, mdi loai dugc liéu trén c6 thanh phan va ham lugng hoat chat nhom phytoestrogen khac
nhau. Céc chiét xuat tir ddu nanh duoc dung phd bién nhat v6i thanh phan 1a cac hoat chat chinh
gdm: daidzin, glycitin, genistin, daidzein, glycitein, genistein. Chiét xuét tir cti san day (dugc liéu
Cét can) con chira thém thanh phan puerarin. Theo mdt sd nghién ciru thi san ddy ci tron (con goi
13 sam t6 ni¥) thi ngoai cac chat phytoestrogen trén con c6 chira hoat chat dic trung 13 miroestrol.
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Céu tao chung ctia mdt s6 phytoestrogen chinh trong san day nhu ¢ Hinh 1. Do vay gia thanh va
hiéu qua st dung sé khac nhau gitra cac loai TPBVSK c6 chira cac hop chat trén.

OH

Hinh 1. Céng thirc cdu tao chung ciia cdc phytoestrogen chinh trong scn ddy

Dén nay, trén thé gidi cac phuong phap phén tich isoflavon di dugc phat trién trén nhiéu
ky thuat thuat khac nhau nhu quang pho héap thy phan tir (UV-VIS), dién di (CE), HPLC va
LC-MS/MS [1, 3, 5-6]. Trong do, ky thuat HPLC voi detector PDA Ia phuong phap vira don
gian, phd bién, d& dang ap dung vira c6 d6 nhay thich hop cho viéc xac dinh ham luong céc
phytoestrogen.

Vi vy, dé dam bao quyén loi ctia ngudi tiéu dung va gitip cac nha san xuat ting cuong dam
bao chét lwong san pham, nghién ctru nay duoc thuc hién nham xay dung phuong phap phan tich
ddng thoi 08 hop chat nhom phytoestrogen trén trong cac san phdm TPBVSK bang ki thuat
HPLC-PDA.

2. NGUYEN LIEU VA PHUONG PHAP
2.1. Pdi twong nghién ciru

- Pbi tugng phan tich: phytoestrogen trong dau nanh, sin day, san day cu tron (daidzin,
glycitin, genistin, daidzein, glycitein, genistein, puerarin, miroestrol).

- Pbi twong mau: TPBSVK dang vién nang, dang nguyén liéu cao khé.
2.2. Thudc thir va héa chat

- Chat chuan: puerarin (98,0 %), daidzin (98,6 %), glycitin (98,5 %), genistin (98,2 %),

daidzein (98,0 %), glycitein (98,0 %), genistein (99,0 %), miroestrol (Sigma hodc tuong duong).
- Héa chét: Acetonitril, methanol, acid acetic (Merck), nudc (dat tinh khiét sic ky).

2.3. Thiét bi

- Thiét bj sac ky 1ong hi¢u nang cao HPLC Alliance v6i detector PDA, ¢t sac ky C18 (250
mm x 4,6 mm; 5 pm) va tién cot twong Gng.

- Cac dung cu va thiét bi phu tr¢ khac trong phong thi nghiém.
2.4. Phuong phap nghién ctru

- Téi uu hoa qué trinh phan tigh trén HPLC: thtr nghiém va lya chon (;éc Qiéu kién vé sic
ky long pha ddo (RP-HPLC): cot sac ky C18, bude song xac dinh céc chat, toc do dong: 1,0
mL/phut, thé tich tiém mau: 20 uL, nhiét d6 budng cot: 30°C, thanh phan pha dong: theo chuong
trinh gradient cia hon hgp dung moi hitu co (methanol, acetonitril) va nudce acid hoa.

- Khéo st quy trinh chiét phytoestrogen trong TPBVSK: can chinh x4c mau di déng nhat
vao ong ly tim 50 mL, thém dung méi chiét. Mau duoc chiét nhidu 1an véi sy hd tro ciia ki thuét.

May dugc chiét nhidu 1an véi sy hd tro ciia k¥ thuat siéu am cach thity hodc lac ngang. Dung dich
chiét thu duoc loc qua mang loc 0,45 um va phan tich trén HPLC.

Tap chi Kiém nghiém va An toan thyc phdm - Tap 4, S6 3, 202l



XAy dung quy trinh phan tich déng thdi mét sé phytoestrogen ...

- Tham dinh phuong phap: danh gia cac thong sb: do dic hiéu/dd chon loc, khoang tuyén
tinh va duong chuén, gi61 han phat hién, gi6i han dinh lugng, do l1ap lai, do thu hoi theo huong
dan cia AOAC.

- Ap dung phan tich mau thyc té: tién hanh phan tich theo quy trinh di x4y dung cic mau
duogc ldy ngiu nhién trén thi trudng Ha Noi, danh gia so bd vé tong ham luong phytoestrogen.

3. KET QUA VA BAN LUAN
3.1. Nghién ciru xay dung phwong phap phan tich
3.1.1. Khado sat va lwa chon diéu kién phdn tich phytoestrogen bang phwong phiap HPLC

Tir tinh chat 1y héa, khung ciu triic chung cua phytoestrogen ciing nhu tham khao cac tai
liéu nghién ctru khac c6 thé thay cac phytoestrogen c6 kha ning hap thu quang (v6i cuc dai hap
thu trong khoang 250 - 260 nm (Hinh 2) va c6 d6 phan cuc yéu nén c6 thé duge phan tach trén
cot sic ky 1ong pha dao. Chinh vi thé, nghién ciru da sir dung ky thuat HPLC véi cot pha dao C18
v6i detector PDA dé khao sat qua trinh phan tich cac phytoestrogen.
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Hinh 2. Phé hdp thy UV ciia mét sé phytoestrogen

Mot s6 diéu kién sic ky duogc lua chon:
- Cot pha tinh: Cot sic ky RP-C18 (250 x 4,6 mm; 5 um) va tién cot twong (mg;
- Thé tich tiém mau: 20 uL;
- Nhiét do budng cot: 30°C;
- Detector PDA: budc song dinh lwong 260 nm, khoang ghi phé 200 - 400 nm.
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Céc nghién ctru cho thdy cac phytoestrogen co thé tach khoi nhau khi pha dong st dung
chuong trinh gradient v&i kénh A 1a dung dich acid trong nuéce va kénh B 1a dung moéi hitu co.
Tién hanh khao sat cic dung méi & ca 2 kénh A (acid acetic, acid formic, acid phosphoric) va
kénh B (methanol, acetonitril va hdn hop hai dung méi nay). Két qua cho thdy véi chuong trinh
gradient nhu trong Bang 1 gitta acid phosphoric 1 % nudc va methanol cho kha nang tach t6t cac
chat phytoestrogen.

Bdng 1. Gradient pha dong phdn tich dong thoi cdc chdt phytoestrogen

Thdi gian (min) Methanol (%) Ham lugngmg/g)

0 10 90
20 30 70
30 50 50
35 90 10
40 10 90
45 10 90

Két qua tht nghiém trong Hinh 3 cho théy céc chat puerarin, daidzin, glycitin, genistin,
miroestrol, daidzein, glycitein, genistein da tdch nhau hoan toan. Nhu vay c6 thé irng dung céc
dicu kién sac ky nhu trén dé xay dung phuong phép phan tich dong thoi 08 chat phytoestrogen.
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Hinh 3. Sic ky dé phan tich dong thoi 08 chdt phytoestrogen
3.1.2. Khdo sat diéu kién chiét méu

Hién nay, mot ) nghién ctru vé chiét phytoestrogen tir dau nanh da dugc thuc hién. Tinh
chat héa hoc ciia phytoestrogen 13 cac hop chat phan cuc yéu nén nhiéu tac gia thuong st dung
dung moi hitru co phan cuc dé thuc hién giai doan chiét xuat nhu methanol, ethanol hodc hon hop
cua chung voi nude. Ngoai ra, trong qua trinh xur Iy mau co su hd trg cua k¥ thuat siéu am cach
thuy giup tang hiéu qua chiét mau. Vi vay, nghién ctru da tién hanh khao sat trén 05 hé dung moi
chiét chinh gom: (1) dung moi methanol 100 %, (2) hé dung méi methanol : nudc (70 : 30, v/v),
(3) h¢ dung mé6i methanol : nude (50 : 50, v/v), (4) dung moi ethanol 100 %, (5) hé dung méi.
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ethanol : nudce (70 : 30, v/v). Ket qua cho thay, dung mo6i methanol 100 % la dung méi cho hi¢u
xuét chiét cac phytoestrogen t6t trén nén mau khao sat 1a thuc phadm bao vé stc khoe.

Khao sat s6 1an chiét: mau thuc chira phytoestrogen dugc sir dung dé khao sat s6 lan chiét
v6i dung moi da lya chon 1a methanol cho thiy, 1an chiét s6 3 ¢6 ham luong chiét < 2,0 % trén
tong s6 03 1an chiét. Nhu vay sau 02 1an chiét, 98,0 % cac phytoestrogen di dugc chiét ra khoi
nén mau. Chinh vi thé, nghién ctru la chon 02 14n chiét dé ti vu hoa quy trinh xtr Iy mau. Khao
sat k¥ thuat ho tro chiét mau cho théy khi thyc hién si€éu am cach thuy, co6 su gia nhi¢t & nhiét do
40°C cho hiéu qua chiét t6t hon so véi k¥ thuat lic ngang.

Nhu vay, quy trinh xir Iy mau phan tich phytoestrogen trong cac mau TPBVSK nhu sau:
Cén khoang 2 - 3 g mau da dong nhat, cho vao 6ng ly tam, thém 30 mL methanol, lic vortex
trong 1 phut. Siéu am cach thuy 30 phut ¢ nhiét do 40°C. Sau do, ly tam 6.000 vong/phut trong
5 phut, gan léy dich trong cho vao binh dinh muc 50 mL. Phan cin chiét lap lai v6i 15 mL
methanol. Gop dich chiét, dinh mirc dén vach bang methanol, lic déu. Loc dich chiét qua mang
loc cho vao lo dung mau (pha lodng néu can) va phan tich trén hé thong HPLC.

3.2. Tham dinh phwong phap phén tich

Phuong phap sau khi duoc tdi wu hoa qua trinh phén tich va duoc tién hanh tham dinh day
du theo cac tiéu chi cia AOAC trén 02 nén mau vién nang cirmg va nén mau vién nang mém. Két
qua thu dugc nhu sau:

-Po dic hiéu, d6 chon loc: trén sic ky d6 ciia mau tring, tai thoi gian luu twong tng cua
08 hop chat nghién ciru khong c6 pic. Thoi gian luu va pho hp thu UV giita céc pic tuong Gmg
trén sic ky d6 mau chuan, mau trang thém chuan va mau chiét xuét dugc lidu gidng nhau.

- Khoang tuyén tinh va duong chuan: hoat chit miroestrol c6 khoang tuyén tinh tir 0,2 - 40
ng/mL, 07 hoat chat phytoestrogen con lai déu c6 khoang tuyén tinh tir 0,1 - 20 pg/mL véi hé sb
R2>0,995 va d6 léch ctia cac diém trong khoang tuyén tinh déu nhé hon 15 %. Piéu nay dap ung
kha ning phan tich ham lugng phytoestrogen trong cdc mau nguyén liéu va san pham thyc pham
bao v¢ surc khoe.

- Thyc hién phan tich cac miu tring (vién nang ctmg) c6 thém chuin c6 ham luong thap
(khoang 5 - 10 1an gia tri LOD uéc luong) duge phén tich 1ap lai 10 1an dé xac dinh gidi han phat
hién (LOD) va giéi han dinh luong (LOQ). Két qua duoc trinh bay tai Bang 2.

Bdng 2. LOD, LOQ cua phytoestrogen trong TPBVSK

Chit phan tich LOD (ug/g) LOQ (ug/g)
Puerarin 0,44 1,5
Daidzin 0,55 2,0
Glycitin 0,50 1,7
Genistin 0,37 1,3
Miroestrol 1,40 5,0
Daidzein 0,48 1,6
Glycitein 0,45 1,5
Genistein 0,56 2,0
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- Tién hanh phan tich I3p lai 06 1an c4c mAu nguyén ligu va cac mau TPBVSK dang vién
nang cung va vién nang mém theo quy trinh da duoc xay dung ¢ trén. Panh gia do lap lai qua
thong s6 do 1éch chuan twong dbi (RSD) ctia ham lugng hoat chat phytoestrogen. Két qua thu
duoc thé hién tai Bang 3.

Bing 3. Két qua déanh gia do Iap lai ciia phytoestrogen

RSD (%)
Chidt phan tich
Cao khé nguyén liéu Nang ciing Nang mém

Puerarin 1,81 2,25 3,26
Daidzin 1,76 2,14 2,43
Glycitin 1,93 2,36 2,47
Genistin 1,87 2,19 2,65
Miroestrol 2,68 2,81 2,98
Daidzein 1,55 1,96 2,23
Glycitein 2,42 2,67 2,79
Genistein 1,94 2,12 2,41

Ttr cac két qua trong bang trén cho thay do lap lai khi phan tich ham luong phytoestrogen
trong céac loai nguyén liéu va TPBVSK bang k¥ thuat HPLC c6 gia tri RSD khoang tir 1,55 - 3,26
%. Nhu vay phuong phap trong nghién ctru nay dat cac yéu cau cia AOAC vé d6 lap lai.

- Po dung cua phuong phap duoc danh gia thong qua d6 thu hoi. Tién hanh phan tich lip
lai 06 1an cac miu tring TPBVSK (dang vién nang cimg va dang vién nang mém, da duoc xac
dinh 14 khong chtra cac chét phan tich) thém chuan. So sanh va danh gia ndong d6 cac chat phan
tich phytoestrogen tinh duoc so voi ham lugng phytoestrogen tuong tng thém chuan ban dau,
tinh hiéu suat thu hoi (R%). Két qua thir nghiém thu dugc thé hién trong Bang 4.

Bing 4. Két qua ddanh gid dg thu hoi ciia phytoestrogen

Chidt phan tich Nang ciing (R%) Nang mém (R%)
Puerarin 96,1 - 101 95,6 - 98,6
Daidzin 96,3 - 99,5 94,7 - 99,3
Glycitin 93,9 -97,7 94,1 - 98,0
Genistin 94,6 - 98,1 95,3-102

Miroestrol 95,8-99,2 93,8-97,7
Daidzein 95,5 - 98,8 94,8 - 102
Glycitein 93,2-98,9 93,5-98,4
Genistein 94,1 - 99,8 94,6 - 99,5
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Két qua thir nghiém cho thy do thu hoi ctia cic chét phytoestrogen khi phan tich trong nén
mau dang vién nang cting tir 93,2 - 101 %, trong nén mau dang vién nang mém tur 93,5 - 102 %.
Nhu vay, phuong phéap dat cac yéu cau cua AOAC vé do thu hoi.

3.3. Ap dung phwong phap phén tich miu thyc trén thj treong

Nham danh gia kha nang trién khai ap dung trén thyc té, phuong phap nay da duoc st dung
dé kiém nghiém cac mau thyc. Cac miu TPBVSK duoc lay ngau nhién trén thi truong Ha Noi,
duogc bao quan theo dung diéu kién khuyén céo ciia nha san xuét va tién hanh phan tich theo quy
trinh da xay dung & trén. Nghién ciru di tién hanh phan tich 15 miu vién nang, 05 mau nguyén
liéu dang cao kho. Két qua kiém nghiém ham luong tong 08 hoat chat phytoestrogen thé hién
trong Bang 5.

Bing 5. Két qua phdn tich ham lwong tong cdc phytoestrogen trong mau thuc trén thi truong

Ham lugng cdc phytoestrogen nghién ciiu trong mot s6 mau thuc té (mg/g)
Mau phan tich

Puerarin Daidzin Glycitin Genistin Daidzein Glycitein Genistein Miroestrol Téng

Vién nang 1 KPH 0,22 0,06 0,08 5,59 021 KPH KPH 6,16
Vién nang 2 0,61 0,42 0,07 0,05 7,71 0,07 KPH KPH 893
Vién nang 3 0,78 0,12 0,06 0,09 0,07 KPH 0,01 KPH 1,13
Vién nang 4 KPH KPH 0,04 0,02 3,89 KPH KPH KPH 3,95
Vién nang 5 KPH 9,07 KPH 527 28,0 1,36 1,07 KPH 44,8
Vién nang 6 KPH 3,17 1,32 1,08 66,6 4,61 0,29 KPH 77,1
Vién nang 7 KPH 0,08 0,10 0,02 7,37 KPH KPH KPH 7,57
Vién nang 8 74,3 10,9 6,02 8,11 6,81 KPH 1,26 1,04 109
Vién nang 9 KPH 1,63 0,69 0,38 20,1 KPH 1,11 KPH 239
Vién nang 10 KPH 1,23 0,26 0,41 45,1 KPH 0,27 KPH 4773
Vién nang 11 1,53 1,01 0,21 0,25 120 5,61 0,62 KPH 129
Vién nang 12 KPH 4,89 1,75 1,45 95,1 KPH 0,09 KPH 103
Vién nang 13 KPH 9,07 KPH 527 28,1 1,36 1,07 KPH 449
Vién nang 14 KPH 20,8 2,34 18,4 12,0 2,17 2,88 KPH 586
Vién nang 15 KPH 11,6 8,57 2,17 0,23 0,89 KPH KPH 235
Cao nguyénliéu 1 ~ KPH 7,91 2,86 2,82 405 6,40 0,13 KPH 425
Cao nguyénliéu2  KPH 5,73 2,09 2,91 411 KPH KPH KPH 422
Cao nguyénlieu 3 ~KPH 17,3 6,88 5,13 422 KPH 2,17 KPH 453
Cao nguyénlieu 4  KPH 13,8 5,49 5,38 377 1,11 0,35 KPH 403
Cao nguyén lieu 5 KPH 3,61 1,32 0,77 363 25,1 15,6 KPH 409

Ghi chii: KPH - Khéng phat hién, ham lwong chdt phén tich dwéi nguéng phat hién ciia phicong phéap
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Két qua phan tich cac mau nguyén liéu trén thi truong cho thy ca 05 mau cao kho nguyén
liéu chira ham luong phytoestrogen tir 403 - 453 mg/g. Khong phat hién thdy c6 puerarin va
miroestrogen trong cac mau nguyén liéu, didu nay so bd co thé nhan dinh cac mau nguyén li¢u
nay déu 1a chiét xuat tir dau nanh. Trong 15 mau TPBVSK dang vién nang phat hi¢n thdy c6 01
méu chira miroestrol, 04 mau chtra puerarin véi ham lugng tong phytogestrogen tir 1,13 - 129
mg/g. Cac két qua phan tich ham luong tong phytoestrogen c6 su dao dong 16n giita cac mau
TPBVSK dang vién nang. Trong khi do, phan 16n cac san pham TPBVSK chua cong bd ham
luong ting thanh phan hoic tong phytoestrogen. Diéu nay gay kho khan trong viéc kiém soat
chat luong ciia cac san pham.

4. KET LUAN

Phuong phap phan tich dong thdi mot s6 phytoestrogen trong thyc pham bao vé strc khoe
bang k¥ thuat HPLC d4 xac dinh dugc 08 phytoestrogen pho blen thuong o6 mat trong cac san
pham TPBVSK, két qua phan tich gop phan phan biét duoc ngudn gdc cua cac hoat chat nay dua
trén cac dic trung cta timg loai nguyén liéu. Nghién ctru di duoc tién hanh khao sat, toi vu hoa
diéu kién phan tich va thim dinh theo day dii cac tiéu chi cia AOAC vé phuong phép phan tich
hoéa 1y. Phuong phap ciing da duoc trién khai ap dung phan tich cic mau thuc cho thay tiém niang
mg dung phuc vu cong tac kiém tra chat luong san pham va bao vé loi ich ngudi tiéu dung.
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XAy dung quy trinh phan tich déng thdi mét s6 phytoestrogen ...

Simultaneous determination of phytoestrogens in dietary
supplements by high-performance liquid chromatography

Vu Thi Thanh An, Mac Thi Thanh Hoa, Cao Cong Khanh
National Institute for Food Control, Hanoi, Vietnam

Abstract

The bio-active phytoestrogen compounds (puerarin, daidzin, glycitin, genistin, miroestrol,
daidzein, glycitein, genistein) in dietary supplements were extracted by ultrasonic method with
methanol solvent in 40°C. The analysis procedure was carried out on HPLC Alliance ¢2695
(Waters) system, with RP-C18 Reliant (25 mm X% 4.6 mm; S5pum) column, at 30°C. Phytoestrogens
were separated by using gradient elution with a mobile phase consisting 0.1 % (v/v) phosphoric
aqueous solution and methanol in 45 minutes. The method was validated by determining its spec-
ificity, linear range, limit of detection, limit of quantification, repeatability and accuracy. This
method was applied succesfully to determine content of Phytoestrogens in commercial dietary
supplement products.

Keywords: phytoestrogen, puerarin, daidzein, miroestrol, HPLC, dietary supplement.
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