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Abstract: In this study, a method for the simultaneous quantification of hyperin, quercetin, and
kaempferol in samples of Semen cuscutae was developed using high-performance liquid
chromatography (HPLC). The chosen chromatographic conditions were a mobile phase of methanol
—0.1% formic acid in water, running in gradient mode, with a flow rate of 0.9 mL/min, and detection
wavelengths of 354, 365, and 369 nm for hyperin, kaempferol, and quercetin, respectively. The
results of the quantitative analysis of 5 samples of Semen cuscutae purchased from Phu Tho province
showed hyperin content ranging from 0.950 to 1.218 mg/g, quercetin from 0.077 to 0.118 mg/g, and
kaempferol from 1.051 to 1.190 mg/g based on the dry weight of the medicinal material. This
research may be suitable for the quality control of Semen cuscutae in the market.
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Xay dung phuong phap dinh lugng dong thoi hyperin,
quercetin va kaempferol trong Tho ty tu
bang Sac ky long hi¢u nang cao
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Tém tit: Trong nghién ciu ndy, phuong phap dinh lwong dong thoi hyperin, quercetin va
kaempferol trong cdc mau Tho ty tir trén hé thong sic ky long hiéu ning cao duoc xay dung. Diéu
kién sic ky duoc lya chon: pha dong 1a hdn hop methanol — dung dich 0,1% acid formic trong nuéc,
chay theo chuong trinh gradient, tbc d6 dong 0,9 ml/phut, budc séng phat hién 1an luot 1a 354, 365
va 369 nm ddi voi hyperin, kaempferol va quercetin. Két qua phan tich dinh luong 5 mau Tho ty tir
thu mua trén thi truong tinh Pha Tho cho thay ham lwong hyperin tir 0,950 - 1,218 mg/g; quercetin
tir 0,077 - 0,118 mg/g va kaempferol tir 1,051 - 1,190 mg/g tinh theo khéi lugng dugc lidu kho kiét.
Nghién ciru nay c6 thé thich hop cho cong tac kiém tra chat lwong duogc lidu Tho ty tir trén thi truong.

Tir khéa: Tho ty tir, Hyperin, Quercetin, Kaempferol, Sic ky 1ong hiéu ning cao.

1. M& dau

Theo cc tai liéu da cong bd, chi Cuscuta L.
(To hdng) thudc ho Bim bim (Convulvolaceae)
trén thé gidi ¢ khoang 171 loai, phan b chu yéu
& Bic va Nam My, mot vai loai & chau A va chau
Au [1]. O Viét Nam chi Cuscuta co6 4 loai, bao
gébm C. chinensis (To hdng Trung Quéc), C.
australis (To hdng nam), C. japonica (To hdng
Nhat), C. pentagona (To hong nam goc) [2].

Tho ty tu (Semen Cuscutae) 1a vi thudc cb
truyén, nguon goc cua no 1a hat Iay tir qua chin
da phoi, siy khd cua Day to hong (loai C.
chinensis hoac C. australis) [3]. Ngoai ra, hat

" Téc gia lién hé.
Dia chi email:
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cua loai C. japonica ciing dugc sur dung lam
thudc, goi la dai Tho ty tir [4], nhung duoc liéu
nay khdng co6 mat trong chuyén luan Dugc dién
Viét Nam va Trung Quédc [3, 5]. Theo Y hoc ¢b
truyén, Tho ty tr dung dé chira bénh liét duong,
di tinh, dau lung, moi gdi, tai 0, mat mo, sot khat
nude, ding 1au dep nhan sic [4].

Céc nghién ciru da cong bo cho thay thanh
phan héa hoc ctia Thé ty tr gdm cac nhom chat
chinh nhu flavonoid, lignan, dan Xuat cua acid
quinic, ... [6-10]. Trong d6 mot s flavonoid nhur
hyperin, quercetin,... ¢6 nhiéu tac dung sinh hoc
hitu ich. O nghién ctu trude, ching t6i da xay
dung dugc phuong phap dinh lugng flavonoid
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toan phan trong Tho ty tir tinh theo hyperin [11].
Nghién cau nay, chung toi xay dung phuong
phap dinh lugng dong thoi mot sé flavonoid
chinh trong Tho ty tir, gdm hyperin, kaempferol
va quercetin bang hé thong sac ky long hiéu ning
cao, str dung cot sic ky Phenomenex C18 (250 x
4,6 mm, 5 um) véi dau do PDA.

Ry

1. R;=p-D-Galactosyl; R,=OH
ORi  2.R,=H; R,=OH

OH [¢) 3.R=H; Ry=H

Hinh 1. CAu trtic hoa hoc cta 1-3.

2. Nguyén liéu, thiét bi va phwong phap
nghién ciru

2.1. Nguyén liéu, thiét bi

2.1.1. Péi twong nghién ciu

05 mau dugc liéu nghién ctru (SC1-SC5)
duoc mua & cac dia diém khac nhau trén dia ban
tinh Phti Tho va duoc dinh tinh theo Dugc dién
Viét Nam V chinh x4c 1a Thd ty tir (Semen
Cuscutae). Mau sir dung xay dung phuong phap
1a mau SCI.

2.1.2. Héa chat, dung moi va chat chudn

Céc dung moi, hoa chit gdm: methanol
(MeOH) dugc mua ctua hiang Merck KGaA
(btrc), dung cho HPLC; acid formic (> 88,0%)
dugc cung cip béi hang Xilong Scientific (Trung
Qudc). Chat chuan: hyperin (1) (98,0%) cua
hing Chengdu Herbpurify (Trung Qudc);
quercetin (2) (90,87%) cta Vién Kiém nghiém
thuéc Trung uong; kaempferol (3) (98,0%) cua
hang Biopurify (Trung Qudc).

2.1.3. Thiét bi

Heé thdng séc ky 1ong hiéu ning cao (HPLC)
CBM-20A detector, Diode Array SPD-M20A,
Shimazu (Nhat Ban); cot sic ky Phenomenex
C18 (250 x 4,6 mm, 5 um); can phan tich
AUW220D (Shimadzu, Nhat Ban); bé chiét siéu
am D-78224 (btc),...

2.2. Phuong phap nghién ciru

2.2.1. Khado sdt bude séng toi wu

Pho UV ciia ba chat (1-3) dugc xéc dinh va
lwa chon budc sdng cuc dai (Amax) d€ phan tich.

2.2.2. Khdo sdt diéu kién sdc ky

Khao sat vé thanh phan va ty 1¢ pha dong
[MeCN (A) : dung dich acid formic trong nudc
Oll% (B)] va toc d6 dong dé lya chon diéu ki¢n
sac ky thich hop.

2.2.3. Khao st phirong phdp xir Iy mau

Can 1,0 dugc liéu, chiét siéu am voi hé dung
m’f)i‘ MeOH : H20 voi ty 1€, ‘gh(‘yi gian, nhiét do,
sO lan chiét khéc nhau. T}‘I két/ qu'f"l khao sat, lua
chon dugc diéu kién chi€t xuat toi uu cho ca 3
chét (1-3).

2.2.4. Chudn bi cdc dung dich chudn va thir

Dung dich chudn: hoa tan céc chat chuan
trong MeOH 75% dé duoc dung dich hon hop
cac chat c6 nong do: chat 1, 3 chinh x&c khoang
2,5, 5,0 10, 25, 50, 75,0 pg/ml; chat 2 chinh xé4c
khoang 1, 1,5, 2,0, 2,5, 5,0, 10,0 pg/ml.

Dung dich thuz: can chinh xac khoang 1,0 g
bot (min) duoc liéu, chiét theo diéu kién toi wu &
muc 2.2.3. Loc qua mang loc 0,45 um trudc khi
chay sac ky.

Mau trang: MeOH 75%.

2.2.5. Tham dinh phwong phdp

Thér{l dinh phuong phép phén tich theo
hudng dan cua ICH, AOAC [7, 8].

2.2.6. Xir Iy 56 liéu thong ké

) Mbi mau nghién Cl:I'l;l duoc lém lap lgi 3 léin.
Két qua duoc xur 1y thong ké bang phan mém
Microsoft Excel 20109.

3. Két qua nghién ctru
3.1. Lura chon diéu kién sdc ky

3.1.1. Lwa chon budc song phat hién

Quét phdé UV cua timg dung dich chuan
hyperin (1), quercetin (2) va kaemferol (3) ¢ dai
budc song tir ngoai. Két qua phd UV cé cuc dai
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hap thu & cac bude song: 354 nm ddi vai chat 1;
369 nm v&i chat 2; va 365 nm véi chat 3. Dé
tréanh sai s6 cua phuong phap, lwa chon cac budc
song trén dé phan tich ddng thoi cac chat trén
trong Tho ty tir.

3.1.2. Két qua lwa lya chon pha déng, toc dé
dong, nhiér dé cét, thé tich tiém mau

Khao sat va lya chon duoc diéu kién séic ky
t61 ru nhu sau:

- Cot sic ky phenomenex C18 (250 x 4,6 mm,
5 pm);

- Pha dong: MeOH (A): dung dich acid formic
trong nuéc 0,1% chay theo ché do gradient: 0-15
min: 15 — 20% (A), 75—80% (B); 15-30 min:
20—50% (A), 80—50% (B); 30-50 min: 50% A,
50% B.

- Tbc d6 dong: 0,9 ml/min;

- Nhiét do cot: 30 °C;

- Thé tich tiém mau: 10pl;

- Budc song hép thu cta 1, 2, 3 1an luot tai:
354, 369, 365 nm.

Trén sic ky dd & diéu kién phan tich lya chon
cho thy cac chat 1-3 tach khoi nhau va tach khoi
céc chét trong dugc liéu. Mat khac, cac pic 1-3
can ddi, gon, thoi gian luu (tr) 1an luot 1a khoang
18,8, 27,7 va 30,6 min (Hinh 2). biéu nay la phu
hop cho phuong phap phan tich.

3.2. Két qua khdo sdt xir [y mdu

3.2.1. Khdo sat anh hurdng ciia nong dg dung
méi doi véi hiéu sudt chiét

Can chinh xac khoang 1,0 g bt duoc ligu,
cho vao binh nén cé nit mai, thém chinh xac 50
ml céc dung mdi MeOH 100%, 75%, 50%, 25%.
Can binh non. Chiét siéu am & nhiét do 55 °C/60
min. Can lai binh nén va bd sung dung méi bdc
hoi. Két qua, v6i MeOH 75% cho Spic cua
hyperin (1) cao nhét. Tuy nhién ddi v&i quercetin
(2), kaempferol (3) cho Spic ting dan, cao nhit
0 MeOH 100%. Chung t6i Iya chon 2 néng do
MeOH 75%, 100% nghién ctru tiép.

3.2.2. Khao sat anh huong cua thoi gian
chiét déi véi hiéu sudt chiét

Chiét xuat nhu muc 3.2.1 v6i dung moi 1a
MeOH 75%, 100%, thoi gian chiét 1a 45, 60, 90,

120 min. O ca 2 ndng d6, Spic cua ca 3 chit ting
dan tir thoi diém 45 dén 90 min. O thoi diém 120
min, Spic cua ca 3 chat déu khong ting c6 ¥
nghia thng ké so vé6i thoi diém 90 min. Mt
khac, tai thoi diém 90 min, Spic cta chat 2-3 khi
chiét bang MeOH 75% va 100% 1 nhu nhau c6
¥ nghia thong ké. Do d6 diéu kién chiét xuét:
dung moi 1a MeOH 75%, thoi gian chiét 90 min
duoc lua chon cho cac khao sat tiép theo.

3.2.3. Khao sat anh huong cia nhiét do chiét
doi véi hiéu sudt chiét

Chiét xuat nhu muc 3.2.1 v6i dung méi la
MeOH 75%, thoi gian chiét: 90 min, nhiét do
chiét: 45, 50, 55, 60 °C. Két qua, khi nhiét do
chiét ting tir 45-55 °C thi Spic cta ca 3 chit déu
tang, tuy nhién dén nhiét d6 60 °C thi Spic cua
ca 3 chat khong 16n hon ¢ y nghia théng ké véi
diéu kién nhiét d¢ 55 °C.

3.2.4. Khdo sat anh huong cia sé lan chiét
déi véi hiéu sudt chiét

- Chiét 1 1an: chiét xuét duoc liéu nhu muc
3.2.3, loc, rira bd dugc liéu bang MeOH 75% 3
lan, mdi 1an 10 ml. Gop cac dich loc, ¢ quay
chan khong thu duoc cin. Hoa tan cin véi
MeOH 75% dén vach 50 ml trong binh dinh
mirc, thu dugc dich chiét 1an 1.

- Chiét 1an 2 1an: chiét 1an 1, duoc dich loc
lan 1. Ba duoc liéu tiép tuc chiét nhu chiét lan 1,
rira ba, duge dich loc 14n 2. Gop hai dich loc, cd
va hoa tan cin trong MeOH 75% dén vach 50 ml
duoc dich chiét lan 2.

Tuong ty thu duoc dich chiét 1an 3, 4.

Song song, khdo sat &nh hudng cua qua trinh
¢6 dén ham luong ciia 3 chat bang cach chia dich
chiét 1an 1 thanh 2 phan, mot phan c¢6 quay chan
khong, sau d6 hoa tan cin trong MeOH 75% dén
thé tich ban dau, phan con lai 1am méu so sanh.

Tién hanh chay sic ky, x4c dinh Spic cua cac
chat 1-3 trong dich chiét 1an 1 dén 1an 4. Két qua,
Spic cua chat 1-2 sau lan chiét 2 thi khong ting
nira (p>0,05); chat 3 sau lan chiét 3 thi Spic ciing
khong tiang (p>0,05). Mit khéc, Spic ctia phan co
khong c6 su thay doi c6 y nghia théng ké so véi
mau so sanh (khong co).

Qua qua trinh khao sat xtr Iy mau, diéu kién
chiét xuit duogc lra chon nhu sau:
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- Dung moi chiét: MeOH 75%;

- Thoi gian chiét: 90 min;

- Nhiét d¢ chiét: 55 °C;
- S0 lan chiét: 3 lan.

3.3. Tham dinh phwong phdp dinh lrong

3.3.1. Tinh thich hop ciia hé thong

Tiém 1gp lai 6 1an mdi 1an 10 pl dung dich
hdn hop chit chuan (10 pug/ml dbi véi cac chat 1,
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3; 5 pg/ml d6i vai chat 2) va chay sic ky theo
diéu kién d3 khao sat & muc 3.1.2. Két qua thyc
nghiém thu dugc ¢ Bang 1.

S6 liéu phan tich thong ké ¢ Bang 1 cho thy
d6 léch chuan twong d6i (RSD) cua tr VA Spic ddi
v6i cac chat 1-3 nho hon < 2%. Mat khac, trén
sic ky d6 (Hinh 2A) do phéan giai (Rs) cua pic
clia cac chat 1-3 ddi voi cac pic gan nhat bén

Bang 1. Két qua khao sat tinh thich hop hé thong

canh > 1,8. Do d6, hé théng séc ky co tinh tuong
thich phu hgp dinh luong dong thoi ba chat 1 - 3.

S 1an phan Hyperin (1) Quercetin (2) Kaempferol (2)
tich tr (Min) Spic (MAU.S) tr (Min) Spic (MAU.S) tr (Min) Spic (MAU.S)
1 18,834 228963 27,656 271380 30,672 431579
2 18,824 227789 27,700 270072 30,631 440034
3 18,856 228841 27,678 270962 30,701 437192
4 18,872 228647 27,693 270931 30,617 438310
5 18,843 229361 27,632 269931 30,607 436172
6 17,993 228392 27,612 269832 30,662 441926
IT“é';ngbg”[g‘ 18,70£0,35 | 2286661538 | 27,66+0,03 | 2705184652 | 30,65+0,04 | 437536+3566
RSD (%) 1,86 0,24 0,13 0,24 0,12 0,82
RALE [0
1o e
”E 16 2
104 A N
LI} L} 17 20 fr =0 ¥ L mn
méd [0
30 o
20 N
. B o
104 = -
a0 _
W0 125 W0 U5 Mo mS X0 ;5 X0 min
o C

o Fad. ro B

min

Hinh 2. Sic ky dd HPLC cua dung dich hdn hop chit chuén (A), dung dich thir (B), miu tréng (C).
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3.3.2. B¢ ddc hiéu cia phuong phap

Két qua khao sat thu dugc sic ky d6 ¢ Hinh
2 cho thay: mau trang khong c6 pic tap tai thoi
gian luu cua cac chat 1-3; hinh dang ph6 UV
tuong dong cua pic chat 1-3 trén sac ky do cua

35

dung dich chuén, dung dich thir. P tinh khiét
clia cac pic dung dich chuan, dung dich thir bang
100% (Hinh 3). Tir d6 c6 thé két luan rang
phuong phap xay dung c6 do dac hi€u va chon
loc cao, thich hop dé dinh luong ddng thoi cac
chat 1-3 trong Tho ty t.
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Hinh 3. D¢ tinh khiét cua céc pic chat 1-3.

3.3.3. Khodng tuyén tinh, gi6i han phat hién,
gioi han dinh luong

Tién hanh sic ky 6 dung dich hdn hop chat
chuén 1-3 d chun bi & muc 2.2.4 theo diéu kién
lwa chon & trén. Tir két qua thi nghiém va xir 1y
s lidu théng ké & Bang 2 cho thiy trong khoang

nong do khao sat ctia chat 1 va 2 co sy tuyén tinh
gitra Spic va néng do, v6i hé sb tuong quan chat
(R? ctia ba chat déu >0,9981).

LOD, LOQ cua chét 1 duoc xac dinh lan luot
1a 0,02 va 0,07 pg/ml; dbi véi chat 2 1a 0,04 va
0,14 pg/ml; @i véi chat 3 120,01 va 0,04 pg/ml.
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Bang 2. Két qua phuong trinh tuyén tinh, LOD, LOQ ciia 1-3

Hyperin (1) Quercetin (2) Kaempferol (3)
STT Nong do Suic (MAULS) Nong dd Spic Nong do Spic
(ug/ml) pic ' (ug/ml) (mAu.S) (ng/ml) (mAu.S)
1 2,5 70045 1,0 52768 2,5 174944
2 5,0 129369 15 76754 5,0 309349
3 10,0 228963 2,0 102390 10,0 436579
4 25,0 480880 2,5 129610 25,0 1020579
5 50,0 919979 5,0 269020 50,0 1983736
6 75,0 1284895 10,0 542759 75,0 3076424
Phﬁ??g trinh 16780 X + 50579 54766 X - 5257,9 39551 X + 62796
0i quy
HE 56 tuong 0,9981 0,9999 0,9986
quan (R?)
LOD (pg/ml) 0,02 0,04 0,01
LOQ (ug/ml) 0,07 0,14 0,04

3.3.4. D¢ lap lai va do chinh xac trung gian

Phén tich miu Thoé ty tir (SC1) theo diéu
kién xir Iy mau va phan tich da - xdy dung; thuc
hién trong ngay va ngay ké tiép mdi ngay 06
mau, khac ngudi thuc hién. Do lip lai duoc xic
dinh dya vao két qua danh gia ngay thir nghiém
thir nhat, d6 chinh xé4c trung gian dua vao két qua

thuc hién ngay ké tiép. Két qua thu dugc thé hién
0 Bang 3.

D6 1éch chuan twong dbi (RSD) cua két qua
phan tich Tho ty tir & diéu kién trong ngay, khac
ngdy, trong ngay va khac ngay (n=12) d6i véi
chat 1, 3 < 3,7%:; chat 2 < 5,3%, dap tmg duoc
gi6i han theo quy dinh ciia AOAC [8].

Bang 3. Két qua xac dinh do 1ap lai va do chinh x4c trung gian

) Ham lugng phan tich trong ngay (mg/g) Ham lugng phan tich khac ngay (mg/g)
SoTT Hyperin (1) Quercetin (2) | Kaempferol (3) | Hyperin (1) Que(rzc)etln KaerE]sp)ferol
1 0,887 0,074 0,964 0,88 0,073 0,97
2 0,893 0,070 0,978 0,892 0,068 0,988
3 0,914 0,060 0,976 0,901 0,07 0,967
4 0,858 0,069 0,964 0,84 0,069 0,961
5 0,908 0,072 0,973 0,911 0,072 0,977
6 0,886 0,065 0,945 0,875 0,065 0,958
?fnig?gD) 0,891+0,020 0,0687+0,03 | 0,9667+0,012 | 0,883+0,025 | 0,070+0,003 | 0,969+0,011
RSD (%) 2,22 3,87 1,26 2,82 4,16 1,14
Hyperin (1): M= 0,887 mg/g, RSD= 2,46%; Quercerin (2): M= 0,069 mg/g, RSD= 3,87%;
Kaempferol (3): M= 0,968 mg/g, RSD=1,16% (n=12).

3.3.5. B¢ dung

Hiéu sudt thu hdi duogc xéc dinh bang
phuong phap thém chudn vao mau thi véi 3 mirc
noéng dg khoang 50%, 100%, 150% so voi nong
d6 cac chét 1-3 trong mau thir. Két qua chi ra

rang hiéu suét thu hdi trung binh ciia ca 3 chit &
3 mirc ndong d6 thém vao khac nhau déu nam
trong khoang 95,0-105,0%. Do do, phuong phap
¢6 d6 dung dat yéu cau theo quy dinh cia AOAC
vé hiéu suat thu hoi [8].
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Béng 4. Két qua danh gia hiéu suat thu hoi
Hyperin (1) Quercetin (2) Kaempferol (2)
£ Ham Ham Hl?u Ham Ham A% Ham Ham A
So luon luon suat lwon luon Hiéu suat luong luon Hl@u
TT | aong | US| thy gong | UONE L thuhsi | them | MO8 | sudt thu
thémvao | tim thay A thémvao | tim thay N tim thay A
(omi) | ugimi) | o0 | ugm) | o | OO | VIO ugmi) | MO
(%) (ng/ml)
1 0 17,04 - 0 1,37 - 0 18,81 -
8 25,29 103,13 0,75 2,10 97,33 8 26,87 100,76
8 25,05 100,13 0,75 2,09 96,00 8 26,96 101,88
2 8 24,81 97,13 0,75 2,14 102,67 8 26,35 94,25
Hiéu sudt thu hoi trung binh: | Hiéu suat thu hodi trung binh: | Hiéu suat thu hoi trung binh:
100,10%; RSD: 3,00% 98,67%; RSD: 3,59% 98,96%; RSD: 4,16%
16 33,75 104,44 15 2,84 98,00 16 34,31 96,88
16 33,42 102,38 15 2,84 98,00 16 34,64 98,94
3 16 33,97 105,81 15 2,83 97,33 16 35,32 103,19
Hiéu sudt thu hoi trung binh: | Hiéu suat thu hodi trung binh: | Hiéu suat thu hoi trung binh:
104,20%; RSD: 1,66% 97,78%; RSD: 0,40% 99,67%; RSD: 3,23%
24 40,41 97,38 2,25 3,74 105,33 24 43,29 103,29
4 24 41,07 100,13 2,25 3,59 98,67 24 43,08 103,08
24 40,92 99,50 2,25 3,57 97,78 24 43,58 103,58
Hiéu suat thu hoi trung binh: | Hiéu sudt thu hoi trung binh: | Hiéu sudt thu hoi trung binh:
99,00%; RSD: 1,46% 100,60% ; RSD: 4,10% 103,30%; RSD: 0,24%

3.4. Pinh lwong mot s6 mau Tho ty tur thu mua
trén thi truong tinh Phu Tho

Cac mau Tho ty tir thu mua trén thi truong
tinh Pht1 Tho dugc x4c dinh ham lugng cac chat

1 -3 theo quy trinh phén tich da xay dung va tham
dinh ¢ trén. K&t qua nghién ctru dugc trinh bay o
0 Bang 5.

Bang 5. Két qua dinh lugng cac chat 1-3 trong cac miu Tho ty tir

= .2 Ham luong tinh theo khoi lugng dugc liéu say kho
S6 TT Maﬁéiuqc D(% /Oa)m (TB+SD, mg/g)

j Hyperin (1) Quercetin (2) Kaempferol (3)

1 SC1 8,93 0,950+0,011 0,077+0,001 1,070+0,009

2 SC2 8,48 1,057+0,017 0,087+0,001 1,190+0,008

3 SC3 9,06 1,150+0,009 0,109+0,004 1,051+0,004

4 SC4 8,46 1,173+0,019 0,118+0,005 1,160+0,006

5 SC5 8,75 1,218+0,020 0,086+0,001 1,188+0,006

4. Ban luin

Dir lieu & Bang 5 cho thdy ham luong
quercetin (2) thap nhat trong 3 chat (0,077 -
0,118 mg/g); ham lugng hyperin (1) va
kaempferol (3) gan tuong duong nhau, va 4/5

mau duoc liéu thu mua trén thi truong tinh Phi
Tho dat yéu cau vé ham luong hyperin theo dugc
dién Viét Nam V (hyperin khong it hon 0,1%) [3].

Phuong phap dinh lugng dong thoi 3 chat (1-
3) cho thoi gian lwu ngan, do dac hiéu cao, hé s6
phén giai cua cac pic >1,5, dap tng yéu cau dinh
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luong hyperin cua chuyén luan Thé ty ti trong
duoc dién Viét Nam V [3]. Mat khac, hé dung
moi pha dong la MeOH: dung dich acid formic
trong nuéc 0,1% ré tién, it anh huong dén cot, dé
trién khai ap dung so véi phuong phap dinh
lugng hyperin trong Tho ty tir cua ChP 2020 st
dung hé dung mdi la dung dich acid phosphoric
0,1% - acetonitril [5]. Ngoai ra, viéc xir Iy mau
bang phuwong phéap chiét siéu am kha don gian,
thuan tién khi ap dung vao thuc tién so véi mot
s6 nghién ciu sir dung phwong phap chiét hoi uu
[3, 12].

Trén thé gigi c6 nhiéu cong trinh nghién ciu
dinh luong dong thoi hyperin va céc flavonoid
khéc trong Tho ty tir. Theo nghién ciru ciaa S.
Ang et al., ham lwgng hyperin, quercetin trong
C. chinensis lan luot 1a 0,284% va 0,09%, ham
lugng hyperin cua cac mau nghién ciru déu thap
hon nhiéu mau nghién ciu cia Trung Quéc [12].
Nghién cuu cua X. H. He et al., so sanh thanh
phan héa hoc 2 16 C. australis va 8 16 C.
chinensis bang phuong phap HPLC-DA-MS chi
ra flavonoid chinh trong C. chinensis la hyperin,
trong khi d6 C. australis chiém wu thé Ia
kaempferol va astragalin. Tiép tuc khao sat ham
lugng cua 6 flavonoid (din xuat quercetin:

hyperin; quercetin-3-O-galactosid-7-O-
glucosid, guercetin-3-O-apiosyl-(1 ~ —2)-
galactosid,; isorhamnetin-3-O-glucosid;

kaempferol va dan xuat: astragalin) trén 27 mau
Tho ty tir (gom loai C. chinensis, C. australis va
hén hop 2 loai) bing HPLC-UV, thay ring
flavonoid chinh trong 2 loai Tho ty tir nay cé su
khac nhau c6 y nghia, do la C. chinensis khdng
chira kaempferol, astragalin. Ham luong trung
binh cua hyperin trong C. chinensis la 0,18%;
ham lwgng trung binh cua hyperin, astragalin,
kaempferol trong C. australis, hon hop C.
australis va C. chinensis lan lugt 13 0,25%,
0,19%, 0,43%; 0,17%, 0,19%, 0,40% [6].

M. Ye et al., xac dinh flavonoid trong 40 mau
Tho ty tir bang phuong phap RP-HPLC, két qua
cho biét ham luong céc flavonoid phu thudc vao
noi thu mau va loai. Nhin chung, loai C. australis
c6 chira quercetin, hyperin va kaempferol, trong
khi d6 loai C. chinensis chua rat it hoic khong
phéat hién kaempferol [13].

Coéng trinh nghién ctu caa ching toi thay
rang ham lugng kaempferol kha cao, tuong
dwong véi ham luong hyperin, do vay goi Y rang
tat ca cac mau nghién ciru ciia ching t6i ¢d thé 1a
loai C. australis.

Tt nhitng két qua nghién ciu caa cdng trinh
nay va cac nghién ctru di cong bo, 1a co s¢ khoa
hoc dé xac dinh ngudn géc loai cia Tho ty tir trén
thi truong dya trén ham lugng mot sé flavonoid
chinh, trong d6 c6 hyperin, quercetin va dac biét
1a kaempferol. Né ciing 1a co s¢ thuc tién gop
phan nang cap tiéu chuan Tho ty tir phuc vu cho
kiém tra chat luong duoc lidu dugc tot hon.

5. Két luan

Nghién ctru nay da xay dung duoc phuong
phap dinh lwong dong thoi ba flavonoid chinh
trong Tho ty tir 1a hyperin (1), quercetin (2) va
kaempferol (3). Phuong phéap c6 khoang tuyén
tinh tot, do lap lai, d6 dung va do6 chinh xéc cao
dap ung yéu cau cua ICH va AOAC. Pi &p dung
phuong phap xay dung duoc dé xac dinh ham
lwong mot sé flavonoid chinh trong duoc lidu
Tho ty tir thu mua trén dia ban tinh Phii Tho. Két
qua phan tich 5 mau cho ham luwong hyperin tir
0,950 — 1,218 mg/g; quercetin tir 0,077 - 0,118
mg/g va kaempferol tir 1,051 — 1,190 mg/g tinh
theo khdi luong duoc liéu kho kiét.

Tai li€éu tham khéo

[1] Z. Y. Wu, P. H. Raven, Flora of China, Missouri
Botanical Garden Press, Vol. 16, 1995.

[2] H. H. Pham, Flora of Vietnam, Ho Chi Minh City:
Tre Publishing House, Vol. 2, 2003 (in
Vietnamese).

[3] Vietnamese Ministry of Health, Vietnamese
Pharmacopeia V, Hanoi: Medical Publishing
House, Vol. 2, 2017 (in Vietnamese).

[4] T. L. Do, the Medicinal Plants and Drugs in
Vietnam, Hanoi: Medical Publishing House, 2004
(in Vietnamese).

[5] Chinese Pharmacopoeia Commission,
Pharmacopoeia of the People’s Republic of China,
China Medical Science Press, Vol. 1A, 2020.



(6]

[7]

(8]

(9]

[10]

D. D. Thi et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 40, No. 4 (2024) 30-39 39

X. He, W. Yang, M. Ye, Q. Wang, D. Guo,
Differentiation of Cuscuta chinensis and Cuscuta
Australis by HPLC-DAD-MS Analysis and
HPLC-UV Quantitation, Planta Medica, Vol. 77,
No. 17, 2011, pp. 1950 -1957.

M. Ye, Y. Yan, L. Qiao, X. Ni, Studies on
Chemical Constituents of Cuscuta Chinensis,
China Journal of Chinese Materia Medica, Vol. 27,
No. 2, 2002, pp. 115-117.

X. H. He, W. Z. Yang, A. H. Meng, W. N. He, D.
A. Guo, M. Ye, Two New Lignan Glycosides from
the Seeds of Cuscuta chinensis, Journal of Asian
Natural Products Research, Vol. 12, No. 11, 2010,
pp. 934-939.

Y. Kwon, B. Chang, C. Kim, Antioxidative
Constituents from the Seeds of Cuscuta Chinensis,
Natural Product Sciences, Vo. 6, 2000,
pp. 135-138.

W. Li, Y. Zhang, J. Bai, Z. Xiang, J. Ding, Y. Ji,
Identification of Chemical Constituents in Cuscuta

[11]

[12]

[13]

Chinensis  Using HPLC-ESI/Q-TOF MS/MS,
BioTechnology An Indian Journal, Vol. 8, No. 4,
2013, pp. 563-567.

Q. T. Nguyen, V.H. Dao, T. X. T. Ngo, T. M. D.
Nguyen, Q. T. Pham, Quantitative Analysis of
Total Flavonoid Content in Crude and Salt-
Processed Semen Cuscutae Byspectrometric
Method, Journal of Medicine and Pharmacy, No. 6,
2020, pp. 101-105 (in Vietnamese).

S. Yang, H. Xu, B. Zhao, S. L, T. Li, X. Xu,
T. Zhang, R. Lin, J. Li, X. Li, The Difference of
Chemical Components and Biological Activities of
the Crude Products and the Salt-Processed Product
from  Semen Cuscutae, Evidence-Based
Complementary and Alternative Medicine, 2016,
http://dx.doi.org/10.1155/2016/8656740.

M. Ye, Y. Li, Y. Yan, H. Liu, X. Ji, Determination
of Flavonoids in Semen Cuscutae by RP-HPLC,
Journal of Pharmaceutical and Biomedical
Analysis, Vol. 28, No. 3, 2002, pp. 621-628.



