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Abstract: Herba Siegesbeckiae is a medicinal material derived from the aerial part of Siegesbeckia
orientalis, which is used to treat various types of pain such as back, knees, bones, joints, and
numbness of limbs. This plant contains several phenolic compounds, including chlorogenic acid (1),
caffeic acid (2), and rutin (3). They were chosen as marker compounds to develop a quantification
method. In this study, a high-performance liquid chromatography (HPLC) method with a DAD
detector was used to simultaneously quantify these three compounds (1-3). The Agilent C18 column
(250 x 4.6 mm; 5 um) was used for the separation of the analytes, and the mobile phase consisted
of MeCN - 0.1% phosphoric acid in water with gradient elution. The flow rate was 1.0 ml/min, and
the detection wavelength was 320 nm for 1 and 2, and 360 nm for 3. The injection volume was 20
pl. The method was validated according to the guidelines of ICH and AOAC on system suitability,
specificity, linearity, precision, and accuracy. The established quantification method was applied to
determine the content of compounds 1, 2, and 3 in samples of Herba Siegesbeckiae, which were
found to be 0.09-0.82 mg/g, 0.02-0.21 mg/g, 0.07-0.52 mg/g, respectively. This quantification
method can be used to assess the quality of Herba Siegesbeckiae and related products.
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Tém tit: Dugc liéu Hy thiém 14 phan trén mit dat cua cay Hy thiém, duoc st dung 1am thude diéu
tri dau lung, gbi, xuwong khop, chan tay té budt. Trong Hy thiém chira nhiéu phenolic nhu acid
chlorogenic (1), acid caffeic (2) va rutin (3) va chiing dugc lya chon 1am chat marker dé xay dung
phuong phép dinh lugng. Trong nghién clru nay, phuong phuong phap dinh lugng dong thoi 1-3
bang phwong phap sac ky long hiéu nang cao vdi dau do DAD dugc xay dung. Cot sic ky st dung
tach cac chat la Agilent C18 (250 x 4,6 mm; 5 pm) dugc duy tri ¢ nhiét do 25 = 0,1 °C. Pha dong
gém MeCN - acid phosphoric 0,1% trong nudc, duoc rira gidi theo ché d¢ gradient. Téc dodonglal,0
ml/ph(t. Budc song phat hién 1a 320 nm d6i v6i chat 1 va 2, 360 nm ddi v6i chat 3. Thé tich tiém 1a 20
pl. Phuong phap duoc tham dinh va dat cac yéu cau theo hudéng dan ciia ICH, AOAC vé tinh twong
thich hé thong, d¢ dic hiéu, khoang tuyén tinh, do chinh x4c va d¢ ding. Ap dung phuong phap dinh
lwong di xay dung, xac dinh dwoc ham luong cac chét 1, 2, 3 trong cac mau Hy thiém lan luot 1a
0,09-0,82 mg; 0,02-0,21 mg/g va 0,07-0,52 mg/g. Phuong phép dinh luong nay c6 thé gop phan
danh gia chét luong duoc lidu Hy thiém va cac san pham lién quan.

T khéa: Dugc liéu Hy thiém; acid chlorogenic; acid caffeic; rutin; HPLC.

1. Mé diu

Chi Siegesbeckia (Sigesbeckia) thugc ho Ctc
(Asteraceae) trén thé gioi c6 khoang 4 loai [1], &
Viét Nam c6 2 loai 1a S. integrifolia (Hy thiém la
nguyén) va S. orientalis (Hy thiém) [2].

Céay Hy thiém (C¢ di, Cho dé hoa vang, Cat
lon, Co ba a,...) co tén khoa hoc 1a Siegesbeckia

" Tac gid lién hé.
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orientalis L. dugc phan bd & viing ¢6 khi hau can
nhiét d6i va nhiét dsi. O Viét Nam, cdy phan bd
ch yéu ¢ ving ni va trung du phia Bic, d6 cao
dudi 1.500 m [3]. Duoc liéu Hy thiém (Herba
Siegesbeckiae) 1a bd phan trén mit dit da phoi
hay sdy kho cua cdy Hy thiém. Theo Y hoc ¢b
truyén, Hy thiém c6 tinh han, vi kho, qui vao
kinh can, than; cong ning: trir phong thap, thanh
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nhiét, giai doc; duoc st dung dé diéu tri dau
lung, géi, xuong khép, chan tay té budt, mun
nhot [4].

Céc cong trinh nghién ciru vé thanh phan héa
hoc chi ra rang trong Hy thiém chita cic nhom
chat chinh 13 sesquiterpenoid, diterpenoid
(kirenol, darutoside, darutigenol), flavonoid
(quercetin, rutin, quercitrin,..), acid phenolic
(acid chlorogenic, acid caffeic,...) [5-7],... Mat
khac, cao chiét va cac chit phan 1ap duogc tir Hy
thiém ciing s hitu nhiéu tic dung sinh hoc co y
nghia nhu giam dau, chéng viém, chdng ting
acid uric huyét, chong oxy héa, chéng khdi u,
khéang khuén,... [5, 8, 9]. Cac tic dung nhu
chbng viém, giam dau, chng oxy héa cua Hy
thiém 12 do chira ham lugng cao cac chat
phenolic nhu acid caffeic va dan xuét, flavonoid
[8]. Hién nay, theo chuyén luén Hy thiém trong
Duoc dién Viét Nam (DDVN) V khong c6 chi
tiéu dinh luong cac chét chinh. Dé ¢ co s gop
phan ning cap tiéu chuan chat luong Hy thiém
va cac ché pham chira dugc liéu nay, cong trinh
nghién ctru xay dung dong thoi mot sé phenolic
trong Hy thiém 14 can thiét, c6 ¥ nghia khoa hoc
va thuc tién.

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

2.1. Nguyén liéu, hoa chat, thiét bi

2.1.1. Nguyén liéu

Dugc lidu Hy thiém 1a phan trén mat dat phoi
hoic siy kho cua cay Hy thiém (Siegesbeckia
orientalis L.). Cac mau Hy thiém duoc trong tai
cac diém diém nghién ctru va duoc thu hai vao
thang 4 nam 2022. Mau nghién ctru xay dung
phuong phap la Hy thiém dugc thu hai tir huyén
Tan Son, tinh Phit Tho (HT-PT.01). Cac mau
khao sat ham lugng: HT-PT.02 - HT-PT.04 duogc
tréng trot, thu hai tai thanh phd Viét Tri, huyén
Thanh Thuy, huyén Ha Hoa tinh Pha Tho; HT-
HB thu hai tai tinh Hoa Binh; HT-SL trong trot,
thu hai tai xd Chiéng Ngan, thanh phd Son La,
tinh Son La; HT-TH thu hai tai tinh Thanh Hoa;
HT-YB thu hai tai tinh Yén Bai.

Cac méu dugc lidu duge sy kho (46 am
< 10%), nghién thanh bot min, riy qua ray 350,
dong tai PE, budc kin.

2.1.2. Héa chat, dung moi va chat chudn

- Hoa chat, dung mdi: acetonitril (MeCN) va
methanol (MeOH) dugc mua cua hang Merck
(Dtic); acid phosphoric dat tiéu chuan tinh khiét
dung cho HPLC.

- Chét ddi chiéu: acid chlorogenic (1), rutin
(3) do Trung tdm Nghién ctru va Chuyén giao
Cong nghé Duogc, Truong Cao dang Y Dugc Phu
Tho cung cép, d6 tinh khiét 98% (HPLC). Chat
chuan: acid caffeic (2) (Lot. CFN99190) mua tir
hdng Wuhan ChemFaces Biochemical Co. Ltd.,
¢6 d tinh khiét 98% (HPLC).

2.1.3. Thiét bi

Heé thong HPLC: Agilent 1260 Technologies
v6i dau do DAD, bom mau ty dong (Agilent,
M¥) detector Diode Array SPD-M20A, cot sic
ky Agilent C18 (250 x 4,6 mm; 5 um); bé chiét
sit(u am D-78224 (Dtc); can phan tich
AUW220D (Shimadzu, Nhat Ban) va cac dung
cu thuy tinh, binh dinh muec, pipet, micropipet co
do chinh xac thich hop.

2.2. Phuong phap nghién ciru

2.2.1. Phurong phap phdn tich

Khao sat diéu kién sic ky: dua trén thanh
phén pha dong, ty 1é pha dong, tdc do dong, nhiét
d6 16 cot, bude song. Pha dong tién hanh trén hé
dung moi gdm acid phosphoric 0,1% (A) va
MeCN (B) v6i cac ty 1€ khac nhau, rira giai
gradient theo cic chuong trinh nhu Bang 1. Lya
chon pha dong, chuong trinh rira giai, tc 4o dong
va nhiét d6 10 ¢ot cho hiéu qua tach tot nht.

2.2.2. Chudn bi cdc dung dich chudn va thir

- Dung dich chudn: can va pha chinh xac
luong chét chuan 1, 2 va 3 trong MeOH 60% dé
dugc dung dich cé néng d0 chinh xac 1.000
pg/mL. Tu dung dich trén pha loang trong
MeOH 60% thanh cac dung dich 1, 2, 3 ¢6 nong
dd 100 pg/ml va cac diy dung dich hdon hop
3 chét chuan c6 nong do tir 1, 2, 10, 20, 50,
100 pg/mL.
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- Dung dich thu: can chinh xac khoang 1,0 g
giuqc liéu (da nghién thanh bt va xac dinh do
am) vao binh non c6 nat mai, thém 50 mL MeOH

60%, siéu am 30 phut, tai nhiét 36 50 °C. Loc
bg") ba. Loc qua mang loc 0,22 pm trude khi chay
sac ky.

Béang 1. Chuong trinh dung méi rira giai

Chuong trinh | Thoi gian (phat) | Acid phosphoric 0,1% (% v/v) MeCN (% viv)

0-9 80 —» 40 20 —» 60
p1 9-10 60 — 100 40 -0
10-11 100 »> 20 0—80

10-11 20 80

P2 0-17 20 80
0-5 5520 95 - 80

5-10 20 80
P3 10-13 20 — 100 80 >0
13-14 100 —» 05 0595

14-15 05 95
0-5 15520 85— 80

5-10 20 80
P4 10-13 20 — 100 80 >0
13-14 100 » 15 085

14-15 15 85

2.2.3. Khdo sat phwong phdp xir Iy mau

Cén chinh xéc 1,0 g dugc lidu, tién hanh
khé,o sat cac dieu kién chiét xuat: hé dung moi
chi¢t MeOH 60%, 80%, 100%; thoi gian chiet: 20,
25, 30, 35, 40, 45, 50, 55, 60 min; nhiét do chiet
xuat: 40, 50 va 60 °C.

2.2.4. Tham dinh phwong phdp

Phuong phap phén tich dugc danh gia vé do
déc hiéu, tinh thich hop h¢ thong, khoang tuyén
tinh va duong chuan, d6 lap lai, do dung, gioi
han phat hién (LOD) va giéi han dinh lugng
(LOQ) theo hudng dan ctua ICH [10].

2.2.5. Tinh két qua

Ham luong ciia chat 1, 2, va 3 dugc tinh theo
duoc liéu kho kiét:

5 B CxV

Ham lugng (mg/g) = mx(100—-B)x10

Trong do:

- C:ndng do cua 1, 2, va 3 c¢6 trong dung dich
mau thtr (ug/mL) duoc tinh tir duong chuan;

- V: thé tich pha mau thir (mL);

- m: khéi lugng mau thir (g);
- B: ham 4m cua mau thir (%).

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

3.1.1. Lwa chon cot

Qua nghién ctru cac tai liéu vé dinh luong
ddng thoi acid chlorogenic (1), acid caffeic (2)
va rutin (3) trong dugc liéu [11, 12], cling nhu
céc dic diém hoa Iy cac chat va phu hop véi diéu
kién san co, nghién cuu lya chon ¢t sac ky
Agilent C18 (250 x 4,6 mm; 5 um).

3.1.2. Lva chon budc song phat hién

Thuye hién quét ph6é UV dung dich chuan don
ctia ba chét & dai budc song 200-400 nm. Két qua
cho thay chat 1 va 2 déu hip thu cuc dai tai budc
song khoang 320 nm, con chét 3 ¢c6 cuc dai hép
thu tai budc song khoang 360 nm. Do do, lya
chon budc song 320 nm dé phan tich dong thoi
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chat 1-2 va budc séng 360 nm ddi véi phan tich
chat 3.

3.1.3. Lya chon pha dong

Tién hanh chay séc ky v6i cac pha dong duoc
trinh bay ¢ bang 1. Can cir vao d phén giai va
thoi gian luu cua chat 1-3, Iya chon chuong trinh
P4 c6 do phan giai 16n nhat so voi cac chuong

trinh con lai, tit ca cac pic can d6i, tach khoi
hoan toan va c6 thoi gian luu thich hop. Nhu vay,
sau qua trinh khao sat thyc nghiém, da lya chon
dugc diéu kién sic ky nhur sau: cot sic ky Agilent
C18 (250 x 4,6 mm; 5 pm). Pha dong gom
acid phosphoric 0,1% trong nudc tinh khiét va
MeCN duoc phdi hop theo chuong trinh dung mdi

duoi day:

Bang 2. Chuong trinh dung moi rura giai gradient

Thoi gian (phut) Acid phosphoric 0,1% (% v/v) MeCN (% v/v)
0-5 85— 80 15520
5-10 80 20
10-13 800 20 — 100
13-14 085 100 > 15
14-15 85 15

Téc d6 dong: 1,0 ml/phdt.
_Detector: DAD budc song 320 nm dbi véi
chat 1-2, budc song 360 nm doi véi chat 3.
Nhiét do cot: 25 £ 0,1 °C.
Thé tich tiém: 20 pl.

3.2. Két qua khdo sdt xir [y mdu

- Khao sat dung méi chiét xuat: Cac dung
moi khao sat gém MeOH 100%, 80% va 60%,
chiét xuét bang phuong phap siéu 4m nhu trong
muc 2.2.2. Két qua thu dugc voi dung moi
MeOH 60% cho dién tich pic (Spic) ciia cac chét
16n nhat ¢6 ¥ nghia thong ké.

- Khao sat thoi gian siéu am 1an luot 1a 20,
25, 30, 35, 40, 45, 50, 55 va 60 phut tai nhiét do
50 °C. Két qua thiy rang, Spic clia cAc chét ting

dan theo thoi gian tir 20 dén 45 phit, cao nhat 13
45 phit. Tir 45 phit trg di, Spic cia cac chat hau
nhu khong thay doi. Do véy, thoi gian phu hop
cho chiét xuat 1a 45 pht.

- Khdo sat nhiét do siéu am tai 40, 50 va
60 °C. Két qua thu dugc tai nhiét do chiét 60 °C
cho Syic 14 16n va téi wu nhét. Nhu vay, didu kién
chiét xuét toi uu nhit duge lua chon 1a: Phuong
phéap siéu &m, dung méi MeOH 60%, nhiét do
60 °C, thoi gian 45 phut.

3.3. Tham dinh phwong phdp dinh leong

3.3.1. Tinh thich hop ciia hé thong
_Thuyc hién chay sdc ky dung dich hon hop cac
chat 1-3 (ndng d6 50 pg/mL) ¢ dicu kién da lya
chon, Idp lai 6 lan. Két gué thu duoc Spic va thoi
gian luu (tr) ctia cac chat nhu trong Bang 3.

Béng 3. Két qua khao sat tinh thich hop hé thong

Chat phén tich tr (pht) Spic (MAU.S
Mz=SD RSD (%) Mz=SD RSD (%)
Acid chlorogenic (1) 6,169 + 0,007 0,111 804,7£41 0,506
Acid caffeic (2) 8,760 + 0,011 0,120 1761,0+7,8 0,447
Rutin (3) 11,634 £ 0,016 0,133 3754 £3,1 0,835

S lidu két qua ¢ Bang 3 cho thiy, két qua
phan tich c6 d6 lap lai cao thong qua d6 1éch
chuan tuong d6i (RSD) cua tr Va Spic ctia cac chat

Hy thiém.

< 2%. Diédu nay cho thiy h¢ théng phu hop cho
viéc xac dinh ham lugng cac chat 1-3 c6 trong
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3.3.2. B¢ dac hiéu cua phwong phap

:l"ién hanh tiém sic ky cac mau hdn hop chit
chuan 1-3 (nong do 100 pg/mL), mau dugc li¢u

A
mAU
80 B
w]
40—3
205
ol
;
mAU
12 C

29

va mau tring (MeOH). Két qua duoc trinh bay &

Hinh 1 dudi day.

T
4 6

T
8 10 12

Hinh 1. Séc ky &6 HPLC cua hdn hop chit chuan (A), mau thir (B), miu tréng (C).

Hinh 1 cho thdy, sic ky dd ctia mau tring
khong c6 pic tap tai thoi gian luu ctia cac chat
1-3. Cac pic ctia 1-3 trén sic ky d6 cua dung dich
hdn hop chit chuan va dung dich thir co hinh
dang ph6 UV tuong dong va tr tring nhau (hé s6

similarity cua ca 3 chét 1a 0,999 khi chdng phd
UV). Tir d6 rat ra két luan rang phuong phap xay
dung c6 d¢ dac hi€u va chon loc cao, thich hop
dé dinh lugng cac chat 1-3 ¢d trong Hy thiém.

Bang 4. Két qua phuong trinh tuyén tinh, LOD, LOQ ctia 1, 2 va 3

STT Nong d6 dung dich _ _ Spic (MAU.S) _
(ng/mL) Acid chlorogenic (1) Acid caffeic (2) Rutin (3)
1 1,0 14,8 54 32,4
2 2,0 25,7 11,7 53,0
3 10,0 150,8 68,2 322,5
4 20,0 3184 1472 711,9
5 50,0 806,7 372,0 1758,3
6 100,0 15712 724,7 3367,2
Phuong trinh hoi quy Y =15805x—0,7734 | Y=7,299x-1,0865 | Y =33,913x +6,5303
Hé¢ s tuong quan (R?) 0,9998 0,9997 0,9993
LOD (ug/mL) 0,036 0,076 0,15
LOQ (ug/mL) 0,12 0,25 0,50
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3.3.3. Khodng tuyén tinh, gidi han phdt hién,
gioi han dinh luong

Chuén bi 06 diy cac dung dich hdn hop chat
chuan 1-3 nhu Muyc 2.2.2. Tién hanh sic ky theo
diéu kién lya tron & trén .

LOD, LOQ cua ba chét 1, 3 duoc xac dinh
tai néng d0 khi tin hiéu chét phén tich trén tin
hiéu nén 1an luot bang 3 (S/N) va 10 (S/N). Két
qud thu dugc phuong trinh tuyén tinh, hé s
tuong quan (R?), LOD, LOQ cua cac chat 1-3
nhu trong Bang 4.

Két qua thuc nghiém cho thiy, phuong trinh
hoi quy tuyén tinh bac 1 ciia ca ba chét 1-3 trong
khoang ndng d6 khao sat c6 méi twong quan chit

giita Spic va ndng do, v6i R? ciia chét 1, 2 va 3 1an
luot 14 0,9998, 0,9993 va 0,9997.

Két qua xéc dinh LOD cta chét 1, 2 va 3 lan
luot 12 0,04, 0,10 va 0,20 pg/mL; LOQ lan luot I
0,12, 0,25 va 0,50 pug/mL ddi voi chat 1, 2 va 3.

3.3.4. D¢ lap lai

Xac dinh ham luong cac chit trong miu
dugc liéu thir HT-PT.01 v6i 6 lan thuc hién véi
xtr Iy mau va cac diéu kién da lua chon & trén.
Két qua thu dugc trinh bay ¢ Bang 5.

Két qua & Bang 5 cho thdy phuong phap sic
ky duoc lya chon cho d6 lap lai va on dinh cao,
v6i RSD cua cac chat 1-3 trong duogc liéu Hy
thiém < 2,0%, nam trong khoang cho phép theo
quy dinh cia AOAC [13].

Bang 5. Két qua x4c dinh do lap lai

Acid chlorogenic (1) Acid caffeic (2) Rutin (3)
TT Ham luong Ham luong Ham luong
Spic (MAU.S : Spic (MAU.S : Spic (MAU.S :
e MAUS) | (morg) | Sre(MAUS) | mgrg) | See MAYS) | gy
1 235,4 0,821 57,1 0,082 64,1 0,491
2 236,8 0,826 58,4 0,084 63,7 0,488
3 231,6 0,808 57,8 0,083 64,8 0,496
4 238,6 0,832 58,4 0,084 64,4 0,493
5 2374 0,828 56,5 0,083 63,5 0,486
6 232,8 0,812 59,0 0,083 65,9 0,504
Trung binh 0,821 0,083 0,493
RSD (%) 1,15 0,91 1,31
Bang 6. Két qua khao sat do chinh xac trung gian
Acid chlorogenic (1) Acid caffeic (2) Rutin (3)
TT Spic Ham lugng Ham lugng Ham luong
: Spic (MAU.S : Spic (MAU.S :
maus) | (mglg) | S (MAUS T imgrg) | See AL T g
1 233,1 0,813 56,5 0,081 66,3 0,507
2 237,7 0,829 58,4 0,084 64,4 0,493
3 238,3 0,831 57,1 0,082 65,1 0,498
4 2325 0,811 59,0 0,083 64,1 0,491
S 235,1 0,820 57,8 0,083 64,7 0,495
6 233,7 0,815 57,1 0,082 63,6 0,487
N . . 0,083 mg; n=6; 0,495 mg; n=6;
= = 0,
Trung binh 0,820 mg; n=6; RSD=1,03% RSD= 1.78% RSD= 1,39%
2 KNV (n=12) RSD= 1,04% RSD=1,70% RSD=1,31%
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3.3.5. D¢ chinh xac trung gian

Thuec hién quy trinh dinh luong v6i hai kiém
nghiém vién khac nhau, mdi nguoi chuén bi 06
mau thir riéng biét va & hai ngay lam viéc khac
nhau. Két qua duoc trinh bay trong Bang 6.

Két qua RSD ciia ca 3 chét < 2,0% va ham
luong cuia ching trong cac ngay va khac kiém
nghiém vién khong khac nhau cé y nghia thong
ké (p>0,05). Két qua phén tich cho thay phwong
phap dat yéu cau vé do chinh xac theo hudng dan
cua ICH.

3.3.6. D¢ dung

b6 dung cua phuong phap duoc danh gia
thong qua hi¢u suat thu hoi.

Hiéu sudt thu hdi dugc xac dinh bang
phuong phap thém chuan véi 3 mirc (cac mirc
thém luong chat ting dan gip do6i so v6i lugng
thém trudc). Tai moi mirc né)ng d6 thuc hién trén
3 mau doc lap va dem phan tich theo diéu kién
da chon, két qua duoc trinh bay trong Bang 7.

Két qua trén cho thiy hiéu suat thu hoi trung
binh d6i voi acid chlorogenic tir 98,7% dén
103,3%, acid caffeic tir 96,6% dén 103,8%, rutin
tir 97,7% dén 101,6%. Nhu vay, phuong phap
c6 d6 dung dat yéu cau theo AOAC vé hiéu suat
thu hoi.

Bang 7. Két qua danh gi4 do dung ctia phwong phap

£ Ham lugng thém vao Ham luong tim Hiéu suat thu hoi
Hop chat (ugim) thiy (pg/mL) ) RSD (%)
0 16,42
Acid 8 24,29 + 0,12 100,0 — 102,6 1,47
chlorogenic (1) 16 32,03+0,17 101,3 - 103,3 1,01
32 48,46 + 0,43 98,7 — 101,4 1,33
0 1,64
Acid caffeic 08 2,46 + 0,01 101,3 — 103,8 1,40
(2) 1,6 3,23+0,02 98,1 -100,6 1,26
3,2 4,74+0,01 96,6 — 97,2 0,37
0 9,82
5 14,79 + 0,07 98,4 — 101,0 1,46
Rutin (3) 10 19,80 + 0,17 98,3 101,6 1,67
15 24,71+ 0,24 97,7 - 100,9 1,62

Bang 8. Két qua dinh lugng acid chlorogenic, acid caffeic va rutin trong duoc liéu Hy thiém

N Ham luong (M+SD, mg/g)
Mau
1 2 3
HT-PT.01 0,82+0,01 0,08 +0,01 0,49 £ 0,02
HT-PT.02 0,38 + 0,04 0,06 £ 0,01 0,27 £ 0,05
HT-PT.03 0,71+ 0,06 0,11+0,03 0,50 £ 0,07
HT-PT.04 0,09 £ 0,03 0,05+ 0,00 0,07 £ 0,04
HT-HB 0,25+ 0,03 0,02 £ 0,02 0,40 £ 0,06
HT-SL 0,52 £0,01 0,21 £0,03 0,32 £0,04
HT-TH 0,38 £ 0,06 0,11 £ 0,03 0,52 £ 0,02
HT-YB 0,34 £ 0,05 0,06 £ 0,01 0,12 £ 0,03
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3.4. binh lvong acid chlorogenic, acid caffeic va
rutin trong duoc ligu Hy thiém

Két qua thim dinh phuong phép cho thiy
phuong phap dang tin cdy cho viéc dinh lugng
ddng thoi acid chlorogenic, acid caffeic va rutin
trong Hy thiém. Ap dung phuong phép dinh
luong da xay dung & trén dé xac dinh ham lugng
acid chlorogenic, acid caffeic va rutin trong cac
mau Hy thiém thu héi trén dia ban tinh Phu Tho
va mot s6 tinh khac. Két qua phan tich duoc trinh
bay trong Bang 8 (n=3).

5. Ban luin

Hy thiém duogc sir dung trong y hoc cd
truyén dé diéu tri dau lung, gbi, xwong khép,
chan tay té budt, mun nhot. Cac nghién ctru chi
ra trong Hy thiém chira nhiéu diterpenoid va
chung duoc chig minh cé tac dung chong viém,
giam dau tot va c6 nhiéu nghién ctru xay dung
phuong phép dinh luong nhom chat nay [14].
Bén canh d6, nghién ctru cia ciia N. T. Duong va
cs (2017) chi ra ring cao chiét EtOH cua Hy
thiém va phan doan BuOH cua cao chiét EtOH
Hy thiém c6 tac dung chong viém, ha acid uric
huyét [8]. Dé tim hiéu co ché tic dung cua cao
chiét, nhom nghién ctru N. T. Duong dé tién hanh
xac dinh ham luwong phenolic va xay dung
phuong phap dinh tinh cac phenolic bang HPLC-
DAD, sir dung cot C18 (250 x 4,6 mm; 5 um),
hé dung moi rira giai MeOH - acid phosphoric
0,1% chay theo chuong trinh rura giai gradient,
tbc d6 dong 0,6 mL/min. Két qua, phan doan
BuOH chira ham luong phenolic cao nhét, tiép
d6 1a cao EtOH lan luot 1a 173,4 va 138,1 mg/g.
Céc phenolic xac dinh duoc 1a acid caffeic, cac
acid caffeoylquinic (acid chlorogenic, acid 3-
caffeoylquinic, 4-caffeoylquinic), acid
caffeoylquinic, flavonoid (rutin, quercetin,...)
[8]. Hién nay, cac cic cong trinh nghién clru xac
dinh ham lugng cac phenolic, trong d6 co acid
chlorogenic, acid caffeic, rutin trong Hy thiém
khong nhiéu. Nam 2017, S. K. Pradhan va cs xay
dung va thim dinh phuong phap dinh luong
dong thoi chlorogenic, acid caffeic trong 1a Hy
thiém bang phuong phap HPTLC thu hdi & Béc

An Do. Két qua dinh luong thay rang ham luong
cic chat dao dong rat 16n acid chlorogenic
(0,0045 — 1,191 mg/g kho, acid caffeic (khdng
phat hién — 0,328 mg/g). Tuy nhién, ham lugng
acid chlorogenic cao hon acid caffeic [15].
Nghién ctru ctia chiing t61 cling thay ham lugng
2 chit nay dao dong ciing 16n va thap hon so véi
nghién ctru cua S. K. Pradhan va cs [15]. Phén
doan D101 ¢6 hoat tinh cta cao chiét EtOH 50%
ctia Hy thiém duogc xac dinh ham lugng 4 chit
chinh la rutin, acid isochlorogenic A, acid
isochlorogenic C va darutoside bang HPLC-
PDA, hé dung mo6i ACN- acid phosphoric 0,2%
rira giai theo ché do gradient. Két qua ham luong 4
chit trong phan doan D101 1an luot 14 0,24 + 0,02;
0,47 £ 0,05; 0,59 +0,06, va 3,38 £ 0,30% [16].

Két qua nghién ctru nay cho thiy ham luong
acid chlorogenic, acid caffeic va rutin trong cac
mau Hy thiém lan luot 14 0,09-0,82, 0,02-0,21,
0,07-0,52 mg/g. Tong ham luong 3 phenolic nay
la 0,21-1,39 mg/g. Ham lugng céac chat cua cac
mau dao dong 16n c6 thé do didu kién thd
nhudng, khi hau, gidng va diéu kién canh tac
khéac nhau. Theo tra ctru cia ching t6i, hién tai
chua c¢6 cong trinh nao coéng bd xay dung va
thim dinh phwong phap dinh luong dong thoi
acid chlorogenic, acid caffeic, rutin trong Hy
thiém. Viéc 3 chit c6 hoat tinh sinh hoc nay duoc
lya chon xdy dung phuong phap dinh luong la
can thiét, gop phan tiéu chuan hoa, danh gia chat
lwong duoc liéu Hy thiém. Két qua nghién ciru
ciia nhom chiing t6i chi ra rang, phuong phap
dinh luong ddng thoi acid chlorogenic, acid
caffeic, rutin trong Hy thiém dat yéu cau theo
huéng dan cua ICH, AOAC. Mit khéc, thoi gian
chiét xuat va thoi gian luu ngén, tiét kiém cong
lao dong, hoa cht, dung moi, co thé dé dang
trién khai 4p dung vao thyc tién.

6. Két luan

Nghién ctru d3 xiy dung va thdm dinh
phuong phéap dinh luong ddng thoi acid
chlorogenic, acid caffeic va rutin trong duoc liéu
Hy thiém bang phuong phap HPLC. Phuong
phap da xay dung c6 do chinh xac cao, d6 dung
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tt, khoang tuyén tinh rong dé phan tich acid
chlorogenic, acid caffeic va rutin trong dugc liéu
Hy thiém. Pdng thoi, nghién ciru da xac dinh
dugc ham lugng acid chlorogenic, acid caffeic
va rutin trong dugc liéu Hy thiém thu hai tai cac
huyén, thanh phé trén dia ban tinh Pht Tho, tinh
Hoa Binh, tinh Son La, tinh Thanh Hoa va tinh
Yén Bai. Phuong phap da xay dung cé thé ap
dung dé dinh lwong 3 hop chét acid chlorogenic,
acid caffeic va rutin trong dugc liéu Hy thiém.

Lo1i cam on

Tac gia xin chan thanh cam on S& Khoa hoc
va Cong nghé tinh Phu Tho da tai trg kinh phi;
Trung tim Nghién ciru va Chuyén giao Cong
nghé Duoc, Truong Cao dang Y Dugc Phu Tho;
B mon Bao ché va Cong nghiép Duoc pham,
Trudong Pai hoc Y Dugc, Dai hoc Quéc gia Ha
Noi da hd trg thuc hién nghién clru nay.
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