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ndng tir cao hoa hoe, cao hoa ciic ¢é chira rutin va luteolin. Céc san pham nay cé tic dung bdo vé
thanh mach mdu, ting sirc bén mao mach, chong oxy héa, ngdn ngira ung thir...dwoc ban rong rai
& cdc nha thuée, siéu thi. Muc tiéu nghién cieu: Xay dung quy trinh dinh liwong dong thoi rutin va
luteolin c6 trong thire pham chire nang tra hoa tan bang phirong phdp HPLC-PDA. Péi twong va
phwong phdp nghién ciru: Tra hoa tan chira cao hoa hoe 6% va cao hoa cic 4% duoc xdy dung
quy trinh dinh lwong rutin, luteolin va tham dinh quy trinh phén tich theo hwéng dan ciia AOAC.
Két qud: Diéu kién sdc ky cot Water Cig (250mm x 4,6mm;5um), dau do PDA & buéc séng 350nm,
chuong trinh gradient voi methanol - dung dich acid formic 0,1% (45: 55, v/v). Phuong phdp co
khodng tuyén tinh ciia rutin tir 0,44ug/ml-442,5ug/mL; luteolin tir 0,48ug/mL-191,16ug/mL. Giéi han
phat hién 0,1ug/mL, gioi han dinh luong 0,33ug/mL; Dé thu hoi ciia rutin tir 92,44%-99,68%, ciia
luteolin tir 91,63%6-94,91%, do chinh xac cua phwong phap tir 2,58%-3,44%. Luong rutin khoang
0,10mg/g va luteolin la 0,04mcg/g. Két ugn: Phwong phap nay duoc chimg minh la phit hop dé xdc
dinh dong thoi rutin va luteolin trong thwe pham chike ning tra hoa tan.
Tir khoa: Rutin, luteolin, HPLC-PDA.
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Background: Currently, Vietnam is producing and circulating dietary supplements
extracted from Styphnolobium japonicum, Chrysanthemum indicum containing rutin and luteolin.
These products have the effect of protecting blood vessel walls, increasing capillary strength,
antioxidant, prevent cancer,...which are widely sold in drugstores and supermarkets. Objectives:
Simultaneous determination of rutin and luteolin in soluble tea dietary supplements by HPLC-PDA.
Materials and methods: Instant tea containing 6% Styphnolobium japonicum extracted and 4%
Chrysanthemum indicum extracted was developed for rutin and luteolin quantification and validated
analytical procedures according to AOAC guidelines. Results: The proposed method uses a Water
Cigcolumn (250mm x 4.6mm x; 5um), PDA detector (350nm) using a gradient with methanol/0.1%
formic acid (45:55) as mobile phase. The method has a linear range of rutin from 0.44pg/mL-
442 .5pug/mL; luteolin from 0.48ug/mL-191.16pg/mL. The LOD ranged at 0.1ug/mL, LOQ ranged
at 0.33ug/mL. The obtained method was fully validated. The recovery of rutin ranged from 92.44%-
99.68% and luteolin from 91.63%-94.91%, the precision of the method ranged from 2.58% to
3.44%. The content of rutin and luteolin were respectively about 0.1mg/g and 0.04mcg/g.
Conclusion: The method was proved to be suitable for the determination of rutin and luteolin in
soluble tea dietary supplements.
Keywords: Rutin, luteolin, HPLC-PDA.

I. PAT VAN PE

Theo T6 chuc Y té Thé gigi (World Health Organization — WHO), hién c6 khoang
1 ty nguoi trén thé gioi mac bénh tang huyét ap va con s6 nay sé tang Ién 1,5 ty ngudi ndm
2025, toan cau c6 17,5 triéu nguoi chét vé cac bénh tim mach. Vi thuc trang trén, viéc bao
vé va nang cao suc khoe, phong chéng bénh tat 1a diéu tat yéu va cap béach. Bén canh viéc
diéu tri bang thudc tan duoc thi nhiéu nguoi di tin twong va sir dung thuc pham chirc ning
¢6 ngudn géc ty nhién hay tong hop lam san pham chim soc, bao vé stuc khoe. Hién nay

140



TAP CHI Y DUQC HQC CAN THO - SO 43/2021

trong nude da san xuit va luu hanh nhiéu san pham thuc pham chirc ning tir cao hoa hoe,
cao hoa cuc chira rutin va luteolin cé tac dung bao vé thanh mach méu, ting sc bén mao
mach, chéng oxy hoa, ngin ngira ung thu... duoc béan rong rai & cac nha thudc, siéu thi [1].
Trong diéu 10 thong tu 43/2014/BYT ngay 24/11/2014 yéu cau phai cdng b vé noi dung
ham luong, cac thanh phan chinh tao nén cong dung caa san pham phai duoc liét ké trudc
cung tén ddy du va ham luong. Nhdm dam bao chat lugng, tinh an toan va hi¢u qua trong
viéc str dung thuc pham chirc néng, cong tc tiéu chuén héa chat luong can duoc quan tam
va khao sat dung mue. Da c6 mot so nghién ciru trong va ngoai nudce dugc cong bé cho viéc
xac dinh ham lwong rutin bang phwong phap do quang phd, sic ky va dién di [5], phuong
phép HPLC-UV [1], xac dinh ham lwong luteolin bang phwong phap HPLC [2], x4c dinh
ddng thoi rutin, luteolin, quercerin va betulinic acid bang phuong phap sic ky long siéu hiéu
ning (UPLC) [7]. Trong d6, phuong phéap sic ky long hiéu ning cao (HPLC) l1a phé bién
boi co dd nhay, do chinh xéc cao, phi hop véi diéu kién cia nhiéu phong thi nghiém.Vi vay
nghién ciru duoc tién hanh véi muc tiéu: “Xay dung quy trinh dinh luong dong thoi rutin
va luteolin c6 trong thyc pham chirc nang tra hoa tan bang phuong phap HPLC-PDA”.
II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu
- Chit chuan Rutin (Vién KN thudc TPHCM): Lot: QT152060420; do tinh khiét
88,5 % (HPLC).
- Chét chuan Luteolin (TRC): Lot: 2-NQH-43-1; db tinh khiét 95,58 % (HPLC).
- Methanol, acid formic, nudc cit 2 1an, dat tiéu chuén tinh khiét dung cho phan tich HPLC.
2.2. Thiét bi: Pa dugc hiéu chuan theo quy dinh ISO/IEC 17025 (2017)
- Hé théng sic ky 1ong Shimadzu - LC — 20AD (Nhat) véi detector PDA.
- Can phén tich Sartorius CP224S, d6 chinh xac d=0,1 mg.
- May lic siéu 4m Elmasonic S-120H (Pirc).
- Dung cu thuy tinh chinh xac (Duran-Dtrc).
2.3. Pbi twong nghién cieu
MAu thir: Tra hoa tan chira cao hoa hde 6% va cao hoa cic 4% (Ngay san Xuét:
01/08/2020; Han ding: 01/08/2022).
MAu tring: Dung méi pha dong.
2.4. Phuong phap nghién ciu
- Khio sat diéu kién siac ky: Cac diéu kién sic ky ¢d dinh nhu cot sic ky Water Cis
(4,6mm x 250mm; 5um), thé tich tiém 20uL va téc d¢o dong ImL/phdt. Tién hanh khao sét
cac diéu kién sic ky bao gdm chuong trinh rira giai, budc séng phat hién, thanh phan va ty
I& pha dong dé lya chon diéu kién sic ky téi uu.
- MAu thir: Can chinh xac khoang 2,5g mau da duoc nghién min cho vao binh dinh
muc 10mL, thém 10ppm chat chuan luteolin vao, dién diy dén vach bang methanol 70%,
lic siéu am 5 phut, dé ngudi. Gan lay 16p dich chiét vao binh dinh mic 20mL, tién hanh
chiét Ip 1an 2 nhu trén roi gop dich chiét, bo sung vira ¢ methanol 70% dén vach, lic déu.
Loc qua mang loc 0,45um, sau do tiém vao hé théng sic ky.
- Mau chuan: Chuan bi hdn hop mau chuan rutin 100ug/mL va luteoin c6 nong do
10pg/mL.
2.5. Tham dinh quy trinh phan tich: Thiam dinh quy trinh phan tich theo huéng dan
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cia AOAC bao gébm cac chi tiéu: tinh twong thich hé théng, tinh dic hiéu, khoang tuyén
tinh, gigi han phat hién (LOD) va gidi han dinh lugng (LOQ), d chinh xac va do dang [3].

I11. KET QUA NGHIEN CUU
3.1. Piéu kién sic ky
Bang 1. Biéu kién sic ky

Caot sac ky Water Cig (4,6mm x 250mm; 5um)
Pha déng B Methanol
Pha déng C Acid formic 0,1%
Chuwong trinh gradient | Thoi gian (phut) Pha déng B (%) Pha déng C (%)
0,01 45 55
9,0 40 60
11,0 70 30
20,0 70 30
21,0 45 55
28,0 45 55
Téc dd dong 1mL/phut
Thé tich tiém 20uL
Nhiét d¢ cot 30°C
Buwéc séng phat hién 350nm
Pau do PDA
mAU
125 [ I3 PDA Multi 1 350nm 4nm
: é §
0]
25
ol
——————

Hinh 1: Sic ky d6 hdn hop chuan rutin va luteolin & diéu kién sic ky lra chon
3.2. Tinh twong thich hé théng
_Tién hanh tiém Iap lai 6 1an mau hon hop chuan rutin va luteolin nong do 10ug/mL
véi dieu kién sac ky da chon.
Bang 2. Két qua khao sét tinh phii hop hé théng trén mau chuan (n = 6)

Chat phan tich | Gia trithong ké | tz(phat) | S(mV x gidy) | As Rs N
RUtiN Trung binh 9,622 309,647 1,125 - 18315
RSD % 0,276 0,133 0,064 - 0,689
Luteolin Trung binh 18,416 777,451 1,200 | 18,305 | 704819
RSD % 0,036 0,073 0,126 | 0,818 1,070

(tr: thoi gian luu; S: dign tich dinh; As: he Sé c'g’o”’i xing; Rs: do phan giai; N: Séfi’fa ly tﬁuyét)
Ket qua cho thay RSD cac thdng so sac ky cua chat phan tich trong mau chuan deu
<2%, o phén giai gitra pic rutin va luteolin > 1,5, hé s6 doi xung ca 2 pic nam trong khoang
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0,8-1,5. Nhu vay quy trinh dinh luong ddng thoi dat tinh twong thich hé thong.
3.3. D§ dic hiéu

Tién hanh phan tich mau chuan rutin, mau chuan luteolin, mau hdn hop chuan, mau
thir, mau thir thém chuan, mau dung méi pha dong, mau dung mai chiét. Két qua phan tich
duoc trinh bay trong hinh 2 cho thay xuat hién pic ¢ cac thoi diém 9 phat cuaa rutin va 18
phut caa luteolin. O sic ky d6 mau dung méi pha dong, mau dung moi pha mau khong xuit
hién pic tring thoi gian luu voi cac chat can phan tich so véi sic ky db cia hdn hop céac chat
chuan. Trén sic ky do cua mau thir, mau thir thém chuan c6 xuét hién céc pic c6 thoi gian
lru tring véi cac chat phan tich trong mau chuan. Nhu vay phuong phép co tinh dac hiéu
chon loc véi rutin va luteolin dé phan tich céc chat nay trong ché pham.

Summary(Compound)

PDA - Chl
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Hinh 2: Sic ky do tham dinh tinh ddc hiéu (1: dung moi pha méu; 2: dung mdi pha dong; 3: mau
chuan rutin; 4: mau chuan luteolin; 5: mau hon hgp chuan; 6: mau thir; 7: mau tha thém chuan)
3.4. Tinh tuyén tinh

. Tién hanh phan tich ca&c mau chuan c6 nong do rutin tir 0,44pg/mL-442 5ug/mL,
nong do luteolin tir 0,48ug/mL-191,16pg/mL theo quy trinh dé xay dung. Xéc dinh sy twong
quan gita ndng do rutin, luteolin cd trong mau va dién tich pic tuong tng thu duoc trén sac
ky d6 bang phuwong phap hoi quy tuyén tinh. Két qua xac dinh méi twong quan nay dugc
trinh bay ¢ hinh 3 va hinh 4.

Bang 3. Két qua tham dinh tinh tuyén tinh

Chit phan tich Phwong trinh hoi quy R?
Rutin y = 33589x + 125484 0,9985
Luteolin y = 88325x - 58467 0,9999
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20000000 Rutin
y = 33589x + 125484
15000000 R2 = 0.9985
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0
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Hinh 3: D4 thi khao sat sy twong quan tuyén tinh gitta ndong d6 va dién tich pic caa rutin

Luteolin

18000000
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Hinh 4: D6 thi khao sét su trong quan tuyén tinh gitta nong do va dién tich pic caa luteolin

Nhan xét: Két qua tham dinh cho thdy rutin trong khoang nong do 0,44pg/mi-
442,5pg/mL va luteolin trong khoang nong do 0,48ug/mL-191,16ug/mL c6 sy twong quan
tuyen tinh giira nong do va dién tich pic cua cac chat phan tich vai hé s6 twong quan R? > 0,995.

3.5. Gid¢1 han dinh lwgng (LOQ)

Pha lodng dan dung dich chuan rutin va luteolin & muc 2.4.3 dén nong d¢ thap nhat
sao cho khi tiém vao h¢ thong sac ky, tin hiéu thu duoc cao gap 10 lan so véi nhicu duong
nén va cé d6 dung, do lap lai dat yéu cau dé dinh lugng. Gidi han dinh luong cua rutin va
luteolin 1a 0,33ug/mL.

3.6. Do ding va d¢ chinh xéac

Thém‘vao mau thar mot lwong xac dinh hdn hop chuan rutin va luteolin tuong ung
V(?’i ba muc nong do 50%, 100%, 150%. Do ding dugc xac dinh dya trén % luong ghét thu
hoi so vei lugng chuéan da thém vao. O moéi néng do dugc phan tich lap lai 6 1an moi ngay,
trong 3 ngay lién tiep.

Bang 4. Két qua tham dinh d6 ding va do chinh xac

Do thu hdi (%) Do chinh xac (n = 18)
Chit phan tich o o o Trong ngay Lién ngay
50 % 100 % 150 % RSD % RSD %
Rutin 99,68 93,43 92,44 1,24 2,58
Luteolin 91,63 94,50 94,91 3,77 3,44
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IV. BAN LUAN

Thyc pham chirc ning chira cao hoa hoe va cao hoa clc hién nay duoc san xuat va
lru hanh trén thi truong véi nhiéu dang bao ché khac nhau. Trong nghién ctu nay viéc tng
dung phuong phap HPLC/PDA, str dung cét Cis, hé pha dong gradient véi methanol - dung
dich acid formic 0,1% (45: 55, v/v), thoi gian phan tich hop 1y dé xay dung va tham dinh
quy trinh dinh luwong ddng thoi hoat chit rutin va luteolin trong thuc phiam chuc ning tra
hoa tan dd dem lai két qua tin cdy. Quy trinh x& ly mau thir véi dung méi chiét 1a methanol
70%, s6 lan chiét kiét hoat chat da duoc khao st 1a 2 1an, hé tro lac siéu &m 5 phdt, dich
chiét duoc 6n dinh sau 96 gio so vai nghién ciu cua Khuluk va cong su (2021) la 48 gio [4].
Kiém tra tinh tuong thich h¢ thdng cua quy trinh, két qua cho thiy cac thdng s6 sic ky déu
dat yéu cau nhu: d6 phan giai (Rs > 1,5), hé s6 bat d6i (0,8 < As < 1,5), s dia Iy thuyét (N
> 2000). Bén canh d6, RSD% cua thdng s6 thoi gian luu va dién tich dinh sau 6 1an tiém
lién tiép déu nam trong gidi han cho phép (< 2%). Phuong phap dat tinh dac hiéu, dam bao
d6 chon loc cao, khéng bi anh huong bai cac thanh phan khac trong nén mau. Khoang tuyén
tinh rong, rutin tr 0,44pg/mL-442,5ug/mL; luteolin tir 0,48ug/mL-191,16ug/mL, phuong
trlnh hoi quy cua hai chat phéan tich déu c6 tinh twong thich va ¢ hé s6 tuong quan gitra
nong d6 va dién tich dinh R? > 0,995 nén cd thé &p dung cac phuong trinh hdi quy nay vao
dinh luong. Két qua xir ly va phan tich 6 mau thir thém chuan khac nhau trong cling mot
diéu kién vé phong thi nghiém, trang thiét bi, kiém nghiém vién va cting mét diéu kién nhu
trén duoc thyc hién trong 3 ngay lién tiép cho két qua do chinh xéc trung gian cé gia tri
RSD% cua rutin 1a 2,58% va luteolin 1a 3,44% dat yéu cau theo huéng dan cua AOAC
(<11%). Diéu d6 cho thay quy trinh phan tich cho két qua tin cay khi tién hanh phan tich ¢
nhitng thoi gian khac nhau, két qua dinh leong khdng phu thudc vao céc ngay lam viéc khéc
nhau. Vi vay, quy trinh c6 thé &p dung trong viéc chay mau lién tuc, tién hanh sic ky cac
mau pha sin trong nhiéu ngay khi tién hanh dinh luwong rutin va luteolin tir cac mau ché
pham thuc té. P9 dung dugc thyuc hién & 3 mac nong do, mdi ndng do thuc hién 3 lan. Két
qua cho thay ty 18 thu hdi trung binh cua rutin va luteolin & mic nong d6 chuan thém vao
50% la 99,68% va 91,63%; nong do chuan thém vao 100% la 93,43% va 94,50%; nong do
chuan thém vao 150% la 92,44% va 94,91% (nam trong khoang 85,0% dén 110,0%). Diéu
nay chirmg minh quy trinh dam bao dugc tinh nguyén ven cua chat phan tich, khéng bi hao
hut nhiéu trong qua trinh xu Iy mau. O Viét Nam c¢6 cac nghién ciu vé dinh luong riéng
rutin [1], luteolin [2], trén thé gidi ciing dd c6 rat nhiéu nghién ciru xac dinh dong thoi céc
flavonoid trong dé cé rutin va luteolin vé&i nhidu ky thuat phéan tich khac nhau nhu: UPLC,
UPLC-ESIMS/MS, [6], [7], HPLC-PDA [4], HPTLC [5], IL-PLE/HPLC [8]. T4c gia V. Patil
va cong su (2015) da nghién ciu Xay dung quy trinh dinh lwong rutin va mot sé flavonoid
bang ky thuat sic ky 16p mong siéu hiéu niang (High-performance thin-layer
chromatography, HPTLC) khé phtc tap va tén thoi gian, ngoai ra méi truong dé tién hanh
phan tich ciing phai kiém soat tot (nhiét do ludn duy tri & 20°C + 2°C, do 4m 55% = 5% [6].
Vi vay, nghién ctru da khao st va lya chon ky thuat HPLC dau do PDA 1a k§ thuat phd
bién, thudng quy, c6 d6 chinh xac cao dé phan tich dong thoi rutin va luteolin véi do chinh
xéc lap lai 6n dinh.

V. KET LUAN
~Nghién ctru da xay dung dugc quy trinh dinh lugng rutin va luteolin trong mau thyc
pham chic nang tra hoa tan chua cao hoa hoe va cao hoa clc bang phuong phap
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HPLC/PDA. Quy trinh xir Iy mau don gian véi do chon loc cao, gisi han phat hién va gisi
han dinh luong thip, dat d6 dung va do chinh xac. Phuong phap da tham dinh c6 thé tng
dung dinh lugng dong thai rutin va luteolin trong thuc pham chirc ning chira cao hoa hoe
va cao hoa cic va cac ché pham khéc c6 chira rutin, luteolin.
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