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Tom tit

Phuong phép séic ky 1ong hiéu ning cao véi detector UV-Vis dugc nghién ctru dé xdc
dinh taxifolin trong thyc pham bao vé strc khoe. Trong nghién ctru nay, thuc pham bao vé
sttc khoe dugc ddng nhat mau, chiét taxifolin bang ki thuat siéu 4m véi dung méi methanol.
Taxifolin trong dung dich mau thtr dugc tich bang cot sic ky pha dao C18 (250 x 4,6 mm,
5 um) véi pha dong gdbm methanol va dung dich acid acetic 0,3% ty 1& 40 : 60 sir dung k¥
thuat dang dong, toc d6 dong 1,0 mL/phiit, budc séng phat hién 290 nm. Phuong phap da
dugc danh gia vé do dic hiéu, do tuyén tinh cua dudng chuan, do lap lai, do ding theo yéu
cau ctia AOAC. Trong d6 duong chuin duge xiy dung trong khoang ndng do taxifolin tir
1,04 dén 78,23 ug/mL cho h¢ s6 xdc dinh R% = 0,9996. Do 1ap lai duoc danh gid qua d6 1éch
chuén tuong d6i (RSD) twong tmg tir 1,1 - 1,4 % cho thiy phwong phdp c6 d6 chum tbt. Do
ding duoc danh gid qua hiéu suat thu hoi tir 98,1- 105,9 %. Phuong phép da duoc 4p dung
dé x4c dinh ham luong taxifolin trong thuc pham bao vé sitc khoe dang rin, dang 1ong, dang
dau.

Tir khéa: taxifolin, thuc pham bdo vé sirc khoe.

1. PAT VAN DE

Taxifolin ((2R,3R)-2-(3,4-dihydroxyphenyl)-35,7-trihydroxy-2,3-dihydrochromen-4-
one) duoc biét v6i tén khéc 1a dihydroquercetin, 12 mot flavonoid, dugc phén 1ap dau tién tir
vo cdy Linh sam Douglas (Pseudotsuga taxifolia). Sau d6 né con duoc tim thiy trong céc
loai cdy 14 kim nhu cy thong Siberia (Larix sibirica, ...) & Nga, thong An D6 14 dai (Pinus
roxburghii), ciy tuyét ting (Cedrus deodara), ciy thuy tung Trung qudc (Taxus chinensis),
cay ké sita, ... Ngoai ra taxifolin con dugc tim thdy trong céc thuc pham c6 ngudn gbc tir
thuc vat nhu trdi cdy, rau xanh, ruQu, tra va ca cao, ... Taxifolin dugc ching minh c6 kha
nang trung hoa gdc tu do, dic biét gdc superoxide va peroxide. N6 ¢6 tdc dung ngin chin
tac hai ciia moi truong 18n cdc té bao mdu, tic dung bao vé mang té bao, cai thién hoat dong
tudn hoan va mao mach [1].
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Hi¢n nay taxifolin dugc tinh ché thanh dang nguyén liéu do tinh khiét cao, bao ché
dué6i dang thuc pham bao vé stic khoe (TPBVSK) vdi tac dung chéng viém, chdng oxy héa,
viéc kiém sodt chat lwong san pham 12 van dé vo cung cép thiét. Tuy nhién céc duoc dién
Vi¢t Nam, Trung Qudc, dugc dién Anh, duoc dién M7 khong c6 chuyén luan xac dinh ham
lwong hoat chét nay. Trong cdc nghién ctru trén thé gidi, taxifolin dwgc phén tich bang céc
ky thuat HPLC, LC-MS/MS trong céc nén mau duogc liéu, huyét twong, ... [2-5]. Trong
nghién ctru nay ching t6i lwa chon phuong phdp séac ky 10ng hiéu ning cao detector UV dé
x4y dung va tham dinh phuong phép xéc dinh taxifolin trong TPBVSK dang rin, dang 16ng,
dang dau.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciu

Pbi twong khao sit cia nghién ctru ndy gém nguyén liéu taxifolin va cdc thyc phim
bao vé stc khoe c6 thanh phan taxifolin dang rin, dang 1ong, dang dau.

Mau gia dugc: Iya chon mau TPBVSK cic dang ran, dang long, dang dau khong c6
thanh phan taxifolin, mau khong c6 tin hiéu tring thoi gian Iuu véi chat phan tich trong mau
chuan.

2.2. Héa chit, chit chuin

2.2.1. Chdt chudn
Chuan taxifolin s& lot: CFS202002 ham lugng 98,2% (nguyén trang), han dung:

17/06/2023, nha cung cip: Chemfaces - Trung Qudc.
2.2.2. Héa chit

Methanol (HPLC grade) dugc cung cip tir haing VWR, chloroform duoc cung cép tir
hang Fisher, acid acetic bang duoc cung cip tir hing Merck, nuéc RO.
2.3. Thiét bj

Nghién ctru sir dung hé thong sic ky 1ong hiéu ning cao hiang Hitachi, detector UV-
PDA, st dung ¢t InertSustain C18 (250 x 4,6 mm, 5 um) cua GL Sciences. Mot s6 thiét bi
phu trg khac gdm: cin phan tich Shimadzu ATY-224, bé siéu 4m Elma SH100.
2.4. Phwong phap nghién ctiru

2.4.1. Phuwrong phdp xdy dung diéu kién phan tich

Khao sét diéu kién phan tich (thanh phan va ty 1& pha dong, budc séng phat hién, thé
tich tiém mau). Khao sit phuong phap xir Iy mau: dung méi chiét mau.
2.4.2. Tham dinh phwong phdp

Tham dinh céc tiéu chi: Do dic hiéu, d6 tuyén tinh, do 13p lai, d6 ding, gidi han phat
hién va giéi han dinh luong ciia phuong phédp. Céc két qua dugc ddnh gid theo AOAC [6].
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2.4.3. Phuwrong phdp xir Iy s6 liéu

Xtr 1y cdc s6 liéu théng ké bang phan mém Microsoft Excel 2016, cdc thong sb sic ky
duoc tinh todn bang phan mém EZChrome 3.8b.
2.4.4. Phurong phdp tinh todn két qua

Xay dung phuong trinh hdi quy tuyén tinh thé hién mdi quan hé giira dién tich pic va
ndng do taxifolin. Tir phwong trinh duong chuin xdc dinh duoc ndng do taxifolin cia dung
dich mau thu, tir d6 suy ra ham luogng taxifolin c6 trong mau.

3. KET QUA VA BAN LUAN
3.1. Lua chon diéu kién phan tich
3.1.1. Thanh phan pha déng
Qua tham khao tai liéu [4-5], ¢6 hai diéu kién sic ky dugc lya chon dé khao sat nhu sau:
e Dicukién sac ki 1:
Chuong trinh pha dong dang dong:
- Cot InertSustain C18 (250 x 4,6 mm, 5 um).
- Pha dong: methanol : dung dich acid acetic 0,3% (40 : 60)
- Téc d6 dong: 1,0 mL/phiit.
- Nhiét do cot: 30°C.
- Budc song phat hién: 290 nm.
- Thé tich tiém mau: 10 pL.
* Diéu kién sic ki 2:
Chuong trinh pha dong gradient ty 1& pha dong va toc do dong:
- Cot InertSustain C18 (250 x 4,6 mm, 5 um).
- Pha dong (Bang 1).

Bing 1. Piéu kién pha dong xdc dinh taxifolin
Thoi gian (phiit)

0 15 20 25 35 40 50
Pha dong A* (%) 94 88 88 88 80 94 94
Pha djng B® (%) 6 12 12 12 20 6 6

Toc dp dong (mL/phiit) 1,0 1,2 1,2 1,0 1,0 1,0 1,0

“qcid formic 0,1 % trong nuéc; Pacid formic 0,1 % trong acetonitrile.
- Nhiét dg cot: 25°C.
- Budc song phat hi¢n: 288 nm.

- Thé tich tiém mau: 10 pL.
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Tién hanh phan tich dung dich chuén taxifolin ndng d6 25 ug/mL véi hai diéu kién sic
ky trén. Voi diéu kién sic ky 1, taxifolin c6 thoi gian lwu & khoang 8,0 phit sém hon so véi
diéu kién sic ky 2 cho thoi gian luu & khoang 38,7 phiit. Ngoai ra & diéu kién sic ky 1,
taxifolin dugc tich ra khoi nén tét so vai diéu kién sic ky 2. Do d6 lya chon diéu kién sic
ky 1 dé tiép tuc khao sit.

3.1.2. Budc song phdt hién

Tién hanh phan tich dung dich chuén taxifolin trong dung mdi methanol nong do 25
pg/mL theo diéu kién sic ky 1 (muc 3.1.1). Quét phé h?ip thu tai vi tri thoi gian luu ctua
taxifolin v6i dai budc séng tir 200 - 400 nm, nhan thiy taxifolin cho dinh hap thu tai budc
séng khoang 289 nm. Do vay budc séng 290 nm dugce lua chon 1a bude séng phat hién.
3.1.3. Thé tich tiém mau

Tién hanh phan tich dung dich chuén taxifolin trong dung mdi methanol ndng do 25
ng/mL theo diéu kién sic ky 1 (muyc 3.1.1) véi cdc thé tich tiém mau khic nhau: 10, 20, 30,
50 pL. Vi thé tich tiém mau 10 uL, hinh dang pic dep, can d6i. Khi ting thé tich tiém miu
1én 20, 30 va 50 uL xay ra hién tuong cot qué tai cho nén hinh dang pic taxifolin xiu, khong
can dbi. Do vay, thé tich tiém mau 10 puL dugc Iya chon dé tiép tuc khao sat. Diéu kién sic
ky 1 (muc 3.1.1) dugc sir dung dé tién hanh phan tich taxifolin trong céc ché pham bao vé
suc khoe.

3.2. Cach xir Iy mau
3.2.1. Khao sdt dung moi

Tién hanh khéo st xtr 1y mau dang ran voi 4 loai dung moi: methanol, methanol 80%,
methanol 50%, methanol 20%.

DPdng nhat va nghién min bot cta 20 vién nang ctng. Cin chinh xdc khoang 1 g bot
vao binh dinh mirc 50 mL, thém khoang 30 mL dung mdi, siéu 4m 20 phit, dé ngudi, bd
sung vira du thé tich bang dung méi, lic déu, loc qua gidy loc. Hit chinh xdc 2,0 mL dich
loc vao binh dinh mac 20 mL, b6 sung vira du thé tich bang methanol. Loc qua mang loc
0,45 um. Tién hanh phan tich theo diéu kién sic ky 1 (muc 3.1.1), xdc dinh ham luong
taxifolin trong mau (Bang 2).

Bing 2. Két qua khdo sdt dung moi chiét mau
Dung méi chiét Ham lwong taxifolin (mg/g)

Methanol 10,44
Methanol 80 % 10,23
Methanol 50 % 9,92
Methanol 20 % 1,27

Két qua cho thay, dung mdi methanol cho ham luong taxifolin dugc chiét ra cao nhat.
Do d6 methanol dugc lua chon dé chiét mau. Ngoai ra viéc sir dung methanol dé xir Iy mau
dang dau s& 1a thuan tién nhét vi methanol déng tan v6i chloroform, dung moi dugc st dung
dé phan tan mau dang dau.
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3.2.2. Xuk Iy mdu

Mau thir dang ran: Céan chinh x4c khoang 1 g ché pham vao binh dinh mtc binh dinh
mirc 50 mL, thém khoang 30 mL methanol, siéu 4m 20 phut, dé ngudi, b sung vira da thé
tich bang methanol, lic déu. Pha lodng bang methanol néu can. Loc qua mang loc 0,45 pm
sau d6 dem phén tich trén hé théng HPLC.

Mau thir dang 1ong: Hit chinh xdc khoang 5 mL ché phdm vao binh dinh mirc 50 mL,
thém khoang 30 mL methanol, siéu 4m 20 phit, dé ngudi, b sung vira du thé tich bang
methanol, lic déu. Pha lodng bang methanol néu can. Loc qua mang loc 0,45 pm sau d6 dem
phén tich trén hé théng HPLC.

Mau thir dang dau: Can chinh xédc khoang 1 g ché pham vao binh dinh mtc binh dinh
muc 50 mL, thém khoang 5 mL chloroform phan tdn mau, thém khoang 30 mL dung méi
methanol, si€u am 20 phuit, dé nguoi, ) sung vura du thé tich br:ing methanol, lic déu. Pha
lodng bang methanol néu can. Loc qua mang loc 0,45 pm sau d6 dem phan tich trén hé thong
HPLC.

3.3. Panh gia phwong phap

Phuong phép duoc tham dinh theo ding yéu cau ciia AOAC véi céc thong sb trén ca
ba nén mau TPBVSK dang rin, dang 1ong, dang dau.
3.3.1. Do chon loc

Tién hanh phan tich theo diéu kién sic ky da lgya chon véi mau dung dich chuin
taxifolin ndng do 25 pg/mL, mau dung mdi methanol, mau gia dwoc, mau gia duoc thém
chuin, mau thir ghi lai sic ky dd. Két qua thu duoc cho thiy (Bang 3).

- Séc ky dd céc dung dich dung méi methanol, mau gia dugc khong xuat hién pic &
trong khoang thoi gian Iuu twong tng véi thoi gian luu cta chit chuan.

- Séc ky dd cic dung dich thir, dung dich mau gia dugc thém chuan cho pic ¢6 thoi
gian luu tai vi trf ciia pic chuén trong sic ky dd dung dich chuén.

Bing 3. Két qua dg dic hiéu phwong phdp

STT Dung dich Thoi gian luwu chét phan tich
1 Dung dich chuén taxifolin 25 pg/mL 8,020 phut
2 Dung mdi pha mau (methanol) Khong xuat hién pic
3 Mau gia duoc dang rin Khong xuat hién pic
4 Mau gia duoc dang ran thém chuin 8,023 phut
5 Mau gia duoc dang long Khong xuat hién pic
6 Mau gia duoc dang 16ng thém chuén 8,020 phut
7 Mau gia duoc dang dau Khong xuét hién pic
8 Mau gia dugc dang ddu thém chuén 8,023 phut

Tap chi Kiém nghiém va An toan thuc pham- tap 5, s6 3, 2022



Nguyén Thi Qué Mai, B Thi Hda, Ngo Thi Thu Phusng, Pham Nguyét Cam

Time: 4.32381 Minutes - Amplitude: 0.04175 mAU

__uviaiswir | T uvviswi L UV-VISWL ; T UVVISWLA ; ___uvviswi
.dat

il

mAU

Hinh 1. Sac ky do do chon loc mdu dang dau (mau do: dung dich chuan 50 ppm, mau xanh
ld: mau trang, mau xanh da troi: mau gia dwoc nang mém, mau hong: mau nang mem,
mau vang: mau gia dwoc nang mém them chuan)

Time: 2.3848 Minutes - Am,

— vaviswie
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Hinh 2. Sdc ky dé do chon loc mdu dang bét (mau do: dung dich chudan 50 ppm, mau xanh
ddm: mdu trang, mau xanh da troi: mau gia degc dang bét, mau den: mau gia dwoc them
chuan, mau xanh la: mau bot)

3.3.2. D¢ tuyén tinh

Tién hanh phan tich day dung dich chuén taxifolin néng do 1,04; 5,22; 13,04, 26,08;
52,16; 78,23 ug/mL trong methanol, ghi lai sic ky d6. Cac két qua phan tich dugc trinh bay
0 Bang 4.
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Bing 4. Cdc két qua cia do tuyén tinh

Néng dé Néng dp taxifolin tinh lai
STT Dién tich pic , Bias
taxifolin tir dwong chuan
(mAu.s) (%)
(ug/mL) (ug/mL)
1 1,04 101898 1,14 9,4
2 5,22 628225 5,52 5,8
3 13,04 1470139 12,52 -4,0
4 26,08 3053080 25,68 -1,5
5 52,16 6353365 53,12 1,8
6 78,23 9320294 77,79 -0,6

Nhin xét: két qua cho thiy trong khoang ndng do khao sét (1,04 - 78,23 ug/mL) c6 sy
tuong quan tuyén tinh giita dién tich pic va ndng do cia taxifolin, phuong trinh hdi quy
tuyén tinh: y = 120268,9960x - 35360,9449, hé s xic dinh R? = 0,9996.

3.3.3. B¢ lap lai

Tién hanh phan tich miu thyc pham bao vé stic khoe c6 thanh phan taxifolin véi céc

dang bao ché: dang ran, dang long, dang dau (n=7), két qua phan tich d¢ 1ap lai dugc trinh

bay trong Bang 5.
Bing 5. Két qua dg lp lai phirong phdp
Dang bao Ham luong Yéu cau Két qua ,
i Ket lugn
ché taxifolin (RSD %) (RSD %)
Dang rin 5,0 mg/g 2,7 1,4 Dat
Dang long 0,5 mg/mL 3,7 1,1 bat
Dang diu 5,0 mg/g 2,7 1.4 Pat

Nhan xét: Két qua tham dinh cho thiy phuong phdp c6 do lap lai tot, RSD ddp tng
yéu cau ctia AOAC [6].

3.3.4. Do diing

Do ding cua phuong phdp duoc dénh gid qua do thu hoi khi thém chuan taxifolin vao
nén mau gid dugc ¢ 3 muc néng do, mbi murc néng dd tién hanh lap lai 7 lan. Luong chuin
tim lai dugc xac dinh dua trén duong chuan da duoc xay dung O trén.

Can chinh x4c khoang 1 g mau gia duoc (d6i véi mau dang ran, dang dau) hodc hut
chinh xdc 5,0 mL méu gia duoc (d6i véi miu dang 16ng) vao binh dinh mirc 50 mL, thém
chinh xdc lugng chuin tuong tmg véi mdi mirc nong do, dé yén 15 phdt. Tién hanh xur 1y
mau nhu muyc 3.2.2 dé duoc cic dung dich ¢6 ndng do taxifolin 1,5; 25; 50 pg/mL.

Két qua d6 thu hoi duoc tém tit & Bang 6.
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Bing 6. Két qua ddnh gid dg thu héi trén nén mdu dang rdn, dau, long
Dang bao  Mikc nong dp thém Két qua dé

Yéu cau (%) Két lugn

ché chuén vao mau thu hoi (%)

75 uglg 103,7 - 104,9 95-105

Dang rin 1,25 mg/g 100,6 - 101,0 95 - 105 Dat
2,50 mg/g 99,9 - 100,4 97 -103
75 nglg 98,8 - 99,8 95 - 105

Dang diu 1,25 mg/g 98,1 - 98,6 95-105 bat
2,50 mg/g 99,7 - 101,1 97 - 103
15 pg/mL 103,9 - 105,1 90 - 107

Dang long 250 ug/mL 99,5 - 100,0 95-105 Pat
500 pg/mL 98,2 -101,0 95-105

Két qua thdm dinh cho thiy phuong phép dat d6 ding theo yéu cau AOAC [6].
3.3.5. Gioi han phdt hién (LOD), gioi han dinh lwong (LOQ)

Thuc hién phan tich cac mau gia dugc thém chuén taxifolin & néng do thép, xac dinh
LOD va LOQ ctia phuwong phdp tai ndng d6 thém chuan cho ty 1¢ tin hiéu/nhidu S/N = 3 va
S/N = 10, lan luot twong tng. Ngoai ra tai diém LOQ, phuong phép phai dat yéu cau vé do
thu hdi theo AOAC [6]. Két qua duoc trinh bay trong Bang 7.

Bing 7. Két qua LOD, LOQ cua phwong phdp

STT Dang miu LOD LOQ
1 Dang ran 23,9 uglg 83,4 uglg
2 Dang long 1,4 ug/mL 4,7 ug/mL
3 Dang ddu 24,6 uglg 87,0 ug/g

3.4. Két qua phan tich miu thye té

Sau khi thdm dinh dat yéu ciu cia AOAC, quy trinh phan tich dd dugc 4p dung dé
phan tich ham luong taxifolin trong 7 mau (n = 3) bao gdm 2 mau bt nguyén lidu, 2 mau
vién nang cimg, 2 mau vién nén, 1 mau vién nang mém, phuong phdp tinh toan theo dudng
chuan. Két qua phén tich dwoc trinh bay trong Bang 8.

Bing 8. Két qua phan tich taxifolin trong madu thuc 1é

STT Dang méu Két quad
1 Bot nguyén liéu 1 100,3 %
2 Bot nguyén liéu 2 66,7 %
3 Vién nang cung 1 5,02 mg/vién
4 Vién nang cung 2 5,54 mg/vién
5 Vién nén 1 81,75 mg/vién
6 Vién nén 2 4,9 mg/vién
7 Vién nang mém 21,4 mg/vién
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Hinh 3. Sac ky do mau vién nang cung 2. Hinh 4. Sac ky do mdu vién nang mém.

Nhan xét: dbi voi cdc mau bot nguyén li€u c6 ham lugng taxifolin dao dong, do vay
cac don vi san xuét can kiém sodt chat lugng nguyén liéu trudc khi dua vao san pham. Dbi
v6i cdc mau thanh phim thue pham bao vé sirc khoe, ham luwong taxifolin trong mau déu
phit hop chi tiéu cong b trén nhan san pham.

4. KET LUAN

Nghién ctru da xay dung va tham dinh quy trinh phan tich taxifolin trong nén miu thyc
pham béo vé strc khoe dang rin, dang 1ong, dang dau bang phuong phiap HPLC-DAD. Quy
trinh xtr Iy mau don gian bang céch chiét voi methanol véi sy hd tro cta sidu 4m trong 20
phut, thoi gian phan tich ngén. Phuong phédp da duoc thdm dinh vé d6 dic hiéu, do tuyén
tinh, d¢ 1ap lai, d0 ddng, gidi han phat hién, gidi han dinh lugng, dat yéu cu ctia AOAC nén
6 thé ap dung dé phan tich ham lugng taxifolin trong thuc phém bao vé surc khoe nhu mot
phuong phap thuong quy trong phong thi nghiém. Két qua phan tich thyc té mot s6 mau
trén thi trudng cho thy, ham lugng taxifolin khong dong déu trong cling mot dang bao ché
va giita cdc dang bao ché khéc nhau.
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Determination of taxifolin in functional food samples by high - performance
liquid chromatography (HPLG - UV Vis)

Nguyen Thi Que Mai, Do Thi Hoa, Ngo Thi Thu Phuong, Pham Nguyet Cam

Quality of Control, Vietnam Institue of Dietary Supplements, Hanoi, Vietnam

Abstract

A method using high performance liquid chromatography with UV - Vis detector was
developed for quantification of taxifolin in supplements. In this study, the supplements were
homogenized, extracted by ultrasonication with methanol. Taxifolin in test solution was
separated on C18 column (250 x 4.6 mm, 5 pm) with mobile phase containing methanol and
0.3 % acetic acid solution (40 : 60) using isocratic elution at a flow rate of 1.0 mL/min, with
UV detection at 290 nm. The analytical method was validated for specificity, linearity,
precision and accuracy according to AOAC. The detector response for taxifolin was linear
over the selected concentration range from 1.04 to 78.23 ug/mL with a correlation
coefficient 0.9996. The repeatability (RSD, n = 7) were from 1.1 to 1.4 % respectively. The
recovery was between 98.1 and 105.9 %. The method was successfully applied for analysis
of taxifolin in 7 supplements at solid, liquid and oil form.

Keywords: taxifolin, supplements.
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