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Abstract: Kirenol (1), darutoside (2), and darutigenol (3), which are major active diterpenoids
isolated from Herba Siegesbeckiae, are reported for analgesic activity and inflammatory effects.
Currently, in Vietnamese Pharmacopoeia V, there is no requirement for the contents of active
ingredients in this medicinal plant. In this study, a high-performance liquid chromatography (HPLC)
method, which was developed with good repeatability and recovery, was used for simultaneous
quantification of 1, 2, and 3 in Herba Siegesbeckiae. This method was successfully applied to
quantify 1-3 in samples of Herba Siegesbeckiae collected from different locations. The results
showed that the content of compound 1 accounted for 0 —5.77 mg/g, compound 2 ranged from 0.82
to 5.48 mg/g, and compound 3 ranged from 0.37 to 3.18 mg/g. These results are considered a
reference for upgrading the specification and quality control of Herba Siegesbeckiae.
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Dinh lugng dong thoi Kirenol, darutosid va darutigenol
trong dugc li¢u Hy thiém (Siegesbeckia orientalis L.)
bang HPLC-DPA
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Tém tit: Ba hop chét kirenol (1), darutosid (2) va darutigenol (3) la nhitng diterpenoid chinh trong
duoc liéu hy thiém, c6 tac dung giam dau, chéng viém. Chuyén luan hy thiém trong Dugc dién Viét
Nam V hién nay chua c6 yéu cau vé chi tiéu dinh luong hoat chét. Trong nghién ctru nay, da xay
dung mdt phuwong phap HPLC cé d6 lap lai, do thu hdi tét cho dinh lwong déng thoi hop chit 1,2
va 3 trong dugc liéu hy thiém. Phuong phap dinh lwong duoc 4p dung thanh cong dé xac dinh ham
luong cac chit 1-3 trong cac mau hy thiém thu hai tai cac diém khac nhau. Két qua cho thdy ham
luong ctia hop chat 1 khoang tir 0 — 5,77 mg/g, hop chat 2 dao dong tir 0,82 — 5,48 mg/g va hop chat
3 dao dong tir 0,37 — 3,18 mg/g. Nhitng két qua thu dugc goi ¥ 1am co s¢ tham khao cho viéc nang
cép tiéu chuan va kiém tra chat luong duoc liéu hy thiém.

Tir khoa: Dugc li€u hy thiém; kirenol; darutosid; darutigenol; HPLC.

1. Mé dau

Cay hy thiém c6 tén khoa hoc la
Siegesbeckia orientalis L., thuéc ho Culc
(Asteraceae) [1]. Cay phan bé nhiéu & cac nuoc
nhiét déi va can nhiét déi nhu Trung Quéc, An
Do, Nhat Ban, Australia,... [2]. O Viét Nam, hy
thiém moc hoang & nhiéu tinh mién ndi phia Béc,
dén céc tinh mién trung nhu Thanh Hoa, Nghé
An va céc tinh Tay Nguyén [1, 3]. Hy thiém
dugc dung 1am thudc thuong thu hai phan trén
mit dat cua cdy vao thang 4 dén thang 6 lic cay
sap ra hoa hodc méi c6 it hoa. Trong y hoc ¢6
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truyén, hy thiém duoc dung dé diéu tri phong
thap, nhirc xwong, yéu chan, ban than bét toai,
gan cot nhic lanh, lung gdi té dai, khép sung
noéng do va dau nhic, dau lung, moi gbi, myn
nhot 1& ngtra, kinh nguyét khong déu [3].

Mot sd nghién ctru tac dung sinh hoc cua
dich chiét hy thiém cho thdy chung c6 nhiéu hoat
tinh y nghia nhu chéng viém, chong di tng,
chéng nhiém khuan, va chdng oxy hoa [4-7]. V&
thanh phan héa hoc, nhiéu cong trinh nghién ciru
da cong bo chi ra trong hy thiém chira cac nhém
chat chinh 1a sesquiterpenoid, diterpenoid,
steroid va phenolic,... [5-8]. Trong dd, kirenol,
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darutosid va darutigenol la nhitng diterpenoid
duoc nghién ciru nhiéu trong nhitng ndm gan day
cho thdy c6 tac dung giam dau, chbng viém rat
t6t [8-9]. Hon thé nira, trong chuyén luan hy
thiém ctia Dugc dién Trung Quoc (DDTQ, 2015)
¢6 chi tiéu dinh luong hoat chét kirenol khong
dugc thap hon 0,05% bang phuong phéap sic ky
long hiéu nang cao [10]. Trong khi d6, Dugc
dién Viét Nam V (DBVN V, 2017) chua ¢ quy
dinh vé chi tiéu dinh luong hoat chat chinh [11].
Do @6, trong nghién ciru nay tién hanh xay dung
phuong phép dinh lugng dong thoi kirenol,
darutosid va darutigenol trong dugc li€u hy thiém
s€ gop phan 1am co so khoa hoc xiy dung tiéu
chuan nguyén liu dau vao cho cac san pham thude
va thuc pham bao vé stic khoe chira hy thiém.

2. Muc tiéu

Pinh lugng déng thoi cac chét kirenol,
darutosid va darutigenol trong dugc li€u hy thiém.

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

3.1. Nguyén liéu, hoa chat, thiét bi

3.1.1. Nguyén liéu

Duoc lidu hy thiém 1 phan trén mit dét phoi
hodc sdy kho cua cdy hy thiém (Siegesbeckia
orientalis L.). Miu nghién ciru xay dung phuong
phap 1a hy thiém dugc mua tir tinh Hb Bic,
Trung Qudc (HT-TQ). Cac mau khao sat ham
lugng: HT-PT.01 - HT-PT.05 duoc tréng trot,

thu haéi tai cac huyén, thanh thi tinh Phu Tho;
HT-HB thu héi tai tinh Hoa Binh; HT-SL trong
trot, thu hai tai xa Chiéng Ngin, thanh phd Son
La, tinh Son La.

Céc mau duoc lidu dugc sdy kho (d6 4m <
10%), nghién thanh bt min, rdy qua ray 350,
dong thi PE, budc kin.

3.1.2. Héa chat, dung moi

Céc dung méi sir dung cho nghién ciru gom
acetonitril (MeCN) va methanol (MeOH) dugc
mua ctia hiang Merck (Ptrc). Chat dbi chiéu
kirenol (1), darutosid (2) do Trung tam Nghlen
cuu va Chuyen giao Cong ngh¢ Dugc cung cap,
d6 tinh khiét 98% (HPLC). Chat chuan
darutigenol (3) (Lot. CFN97006) mua tur hang
Wuhan ChemFaces Biochemical Co. Ltd., c6 do
tinh khiét 98% (HPLC).

3.1.3. Thiét bi

Hé 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 pum); bé chiét
sit(u am D-78224 (buc); can phan tich
AUW220D (Shimadzu, Nhat Ban) va cac dung
cu thiy tinh, binh dinh mure, pipet, micropipet co
d6 chinh xac thich hop.

3.2. Phuwong phadp nghién ciru

Budc song khao sat: Lua chon budc song
215 nm [11-12].

Khao sat diéu kién sic ky: dua trén thanh
phan pha dong, ty 1 pha dong, tbc d6 dong, nhiét
dd 10 cot, bude song.

Béng 1. Chuong trinh dung méi rira giai

. Thoi gian (phut)
Chuong trinh 0-1 1-10 10-19 19-20
o 26% A 305>35% A, 35570% A, 70526% A
74% B 70 —>65% B 65-530% B 30-574% B
o 26% A 2640% A, 20570% A, 705>26% A
74% B 74-560% B 60-30% B 30-574% B
o 26% A 26—35% A 35570% A 7026% A
74% B 74-565% B 65->30% B 30->74% B
o 26% A 2630% A 30-70% A 70—26% A
74% B 74-570% B 70->30% B 30->74% B
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Pha dong tién hanh trén hé dung méi gom
MeCN (A) vanudc (B) vai cac ty 1€ khéac nhau, rira
gidi gradient theo cac chuong trinh nhu Béang 1.
Lua chon pha ddng, chuong trinh rira giai, tde do
dong va nhiét d9 16 cot cho hidu qua tach tot nhat.

Khao sat xir Iy mau: khao sat hé dung moi
chiét MeOH 100%, MeOH 80% va MeOH 60%,
thoi gian chiét 1an luot 13 20, 25, 30, 35, 40, 45, 50
phit, voi nhiét do chiét xudt tai 40, 50 va 60 °C.

Chuan bi dung dich chuédn: can va pha chinh
xac lugng chét chuan 1, 2, va 3 trong MeOH dé
duoc dung dich co néng do chinh xac 1000
pg/mL. Tt dung dich trén pha lodng thanh céac
day dung dich chuan c¢6 nong do tir 2,0 dén 200
pg/mL, 5,0 dén 200 pg/mL, 3,0 dén 200 pg/mL
lan lugt d6i véi chat 1, 2, 3.

Chuan bi dung dich thir: can chinh xac
khoang 1,0 g dugc liéu (d3 nghién thanh bot va
xac dinh d6 4m) vao binh nén c6 nat mai, thém
50 mL MeOH, siéu am 30 phut, tai nhi¢t do
50 °C. Loc bo ba. Loc qua mang loc 0,22 pm
trude khi chay sic ky.

Tham dinh phuong phap: phuong phap phan
tich dugc danh gia vé d6 dic hiéu, khoang tuyén
tinh va duong chuén, d6 1ap lai, hiéu suat thu hoi,
gi61 han phat hién (LOD) va gidi han dinh lugng
(LOQ) theo huéng dan ctia ICH [1].

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

. CxV

Ham luong (mg/g) = mx(100-B)x10

Trong do:

- C:ndng do cuia 1, 2, va 3 ¢6 trong dung dich
mau thir (ng/mL) duoc tinh tir dwong chuén;

- V: thé tich pha méu thir (mL);

- m: khéi lugng mau thir (g);

- B: ham 4m cua mau thir (%).

4. Két qua nghién ciru
4.1. Khado sat diéu kién sdc ky

Tién hanh khéo sat ty 18 dung moi pha dong,
toc do dong, nhiét do 10 cot. Két qua diéu kién
lya chon dugc nhu sau: budc séng 215 nm, nhiét
d6 cot 25 + 0,1 °C, téc d6 dong 1,5 mL/phut, thé
tich tiém mau 20 pL. Lya chon chuorng trinh P4
do d6 phan giai (Rs) ciia chat 1 va 21a28, 16n
nhit so voi chuong trinh con lai, tit ca cac pic
can dbi, tach khoi nhau hoan toan va c6 thoi gian
luu (tr) thich hop. Nhu vay, dung méi pha dong
la MeCN va nudc véi chuong trinh rua gii
gradient tir 0-10 phut, 26-30% MeCN; tir 10-19
phat, 30-70% MeCN; tir 19-20 phat, 70-26%
MeCN.

4.2. Két qua khao sdt xir Iy mdu

Can chinh x4c khoang 1,0 g bt duoc liéu,
cho vao binh nén c6 niit mai. Sau d6 thém chinh
xé&c 50 mL MeOH 100%, 80% va 60%, can binh
non, siéu &m 30 phit ¢ nhiét do 50 °C, dé nguoi,
can lai va bd sung luong MeOH cé nong do
tuong tng da hao hut. Két qua thu duoc voi dung
moi MeOH 100% cho dién tich pic (Spic) clia cac
chat 16n nhat c¢6 ¥ nghia thong ké.

Tiép tuc khao sat thoi gian siéu am lan luot
la 20, 25, 30, 35, 40, 45, 50 phat tai nhiét do
50 °C. Két qua thay rang, Spic cua cac chat tang
dan theo thoi gian tir 20 dén 30 phut, cao nhat 1a
30 phut. Tur 30 phut trd di, Spic ctia cac chat hau
nhu khéng thay ddi. Do vy, thoi gian phu hop
cho chiét xuét 1a 30 phat. Bé khao sat anh hudng
cta nhiét 4o dén hiéu qua cua qué trinh chiét
xuét, cac nhiét do dugc lua chon 1a 40, 50 va
60 °C. Két qua thu duoc tai nhiét o chiét 50 °C
cho Spic 1a 16n va t6i uru nhét. Nhu vay, diéu kién
chiét xuat t6i uu nhit dugc Iya chon la: dung moi
MeOH 100%, nhiét d6 50 °C, thoi gian 30 phut.

Béng 2. Két qua khao sat tinh thich hgp hé thong

A A s tr (phat) Spic (MAU.S)
Chat phan tich M SD RSD (%) MzSD RSD (%)
1 7,993 £ 0,036 0,98 690,7 £ 6,8 0,45
2 8,446 + 0,029 121 3711+ 45 0,35
3 15,867 + 0,012 0,91 1862+ 17 0,07
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4.3. Tham dinh phwong phdp dinh lrong

4.3.1. Tinh thich hop ciia hé thong

Thuec hién chay sic ky dung dich hdn hop cac
chat 1-3 (ndng d6 100 pg/mL) & diéu kién di lya
chon, 1p lai 6 1an. Két qua thu dugc Spic va thot
gian luu (tr) cia cac chat nhu trong Bang 2.

S6 liéu két qua ¢ Bang 2 cho thdy, két qua
phan tich c6 d¢ lap lai cao thong qua dd 1éch
chuan tuong ddi (RSD) ctia tr VA Spic ctia cac chat
< 2%. Diéu nay cho thay hé thong phu hgp cho
viée xac dinh ham luong cac chit 1-3 c6 trong
hy thiém.

4.3.2. B¢ ddc hiéu cia phuwong phap

Cac miu hon hop chat dbi chiéu 1- -3 (nong
do 100 pg/mL), mau dugc liéu va mau trang
(MeOH) trong cung diéu kién sic ky. Trén sic
ky do cia mau trang khéng c6 pic tap tai thoi
gian luu cta cac chat 1-3 (Hinh 1B), dong thoi
cac pic cua cac chat 1-3 trén sic ky d6 ciia mau
hdn hop chét dbi chiéu va miu thir c6 hinh dang
tuong dong va tr tring nhau (h¢ s6 similarity cta
ca 3 chat 14 0,999 khi chong phd UV). Tém lai,
phuong phép da xay dung c6 tinh dac hiéu va
chon loc cao, thich hop dé dinh lugng cac chat
1-3 c6 trong hy thiém.

Hinh 1. Sic ky dd HPLC cta hdn hop chit chuan (A), mau thir (B), miu tring (C).

4.3.3. Khodng tuyén tinh, gi6i han phdt hién
(LOD), gioi han dinh luong (LOQ)

Chuén bi diy dung dich chuan cia chit 1 ¢
ndng do tir 2,0 - 200,0 pg/mL; chat 2 & ndng do
tir 5,0 — 200,0 pg/mL; chat 3 & nong do tir 3,0 —
200,0 pg/mL.

LOD, LOQ ctia ba chat 1, 2 va 3 dugc xac
dinh tai n(‘)ng d6 khi tin hiéu chat phan tich trén
tin hiéu nén lan luot bang 3 (S/N) va 10 (S/N).
Két qua thu dugc phuong trinh tuyén tinh, hé s6
tuong quan (R?), LOD, LOQ cua cac chat 1-3
nhu trong Bang 3.

Bang 3. Két qua phwong trinh tuyén tinh, LOD, LOQ ciia 1, 2 va 3

Chat phan Nong do

H¢ s6 tuong LOD

tich (ug/mL) Phuong trinh quan (R?) (ug/mL) LOQ (pg/mL)
1 2,0-200,0 y = 6,9424x + 3,1779 0,9996 0,36 1,09
2 5,0-200,0 y = 3,7002x + 2,5183 0,9993 1,22 3,69
3 3,0-200,0 y =1,8507x + 2,3555 0,9997 0,82 2,48
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Két qua thyc nghiém cho thay, phuong trinh
hoi quy tuyen tinh béc 1 cua ca ba chat 1-3 trong
khoang nong d6 khao sat co mdi tuong quan chat
giita Spic va nong do, voi R2 ciia chét 1, 2 va 3 1an
luot 12 0,9996, 0,9993 va 0,9997. Két qua xac
dinh LOD ctia chat 1, 2 va 3 1an lugt 12 0,36, 1,22
va 0,82 pg/mL; LOQ lan luot 1a 1,09, 3,69 va
2,48 pg/mL ddi voi chat 1, 2 va 3.

4.4.3. D¢ lap lai va do chinh xdc trung gian

Xac dinh ham luong cac chit trong miu
dugc liéu tha HT-TQ véi 6 1an thyc hién voi xir
ly mau va cac diéu kién da lua chon & trén. Két
qué thu duogc trinh bay & Bang 4.

Két qua & Bang 4 cho thay phuong phap sdc
ky duoc luya chon cho d6 ldp lai va 6n dinh cao,
v6i RSD cua cac chat 1-3 trong duoc liéu hy
thiém < 2,0 %, nam trong khoang cho phép theo
quy dinh cia AOAC [14].

Mit khac, d6 chinh xé4c trung gian dugc tién
hanh nhu xac dinh do 13p lai trong ngay ké tiép.
Két qua RSD cua ca 3 chat < 2,0% va ham lugng
cua ching trong cac ngay khong khac nhau c6 y
nghia théng ké (P>0,05). Két qua phén tich d4nh
gia do 1ap lai trong cic ngay ngay tiép theo ciing
cho thay phuong phap c6 d6 lap lai tot va dat yéu
ciu trong phan tich dinh luong.

Bang 4. Két qua xac dinh d6 1ap lai va do chinh xac trung gian

' Ham lugng (mg/g) trong ngay (n=6) Ham lugng (mg/g) ngay ké tiép (n=6)
SO TT Chat phéan tich Chat phan tich
1 2 3 1 2 3
1 0,282 3,276 1,324 0,285 3,251 1,328
2 0,276 3,248 1,321 0,286 3,262 1,331
3 0,286 3,260 1,342 0,283 3,248 1,330
4 0,283 3,216 1,299 0,281 3,327 1,336
5 0,278 3,327 1,330 0,279 3,308 1,335
6 0,284 3,381 1,368 0,282 3,213 1,368
Trung binh (mg/g) 0,282 3,284 1,330 0,283 3,268 1,338
RSD (%) 1,34 1,82 1,73 0,91 1,29 1,12
Bang 5. Két qua dénh gia do dung cta phuong phap
Hop cht Ham hggfmtﬁim vao }:ﬁzny l&érjﬁl tL‘;n Do thu hdi (%) RSD (%)
0 7,93+ 0,02 - -
1 4,0 11,74 + 0,13 95,8 -99,6 1,99
8,0 15,94 £ 0,10 99,0 - 100,9 0,96
16,0 23,94 £ 0,06 99,6 - 101,0 0,77
0 90,97 £ 0,24 - -
9 45,0 132,36 £1,11 94,3-96,9 1,47
90,0 176,35 = 1,09 93,7-96,3 1,36
180,0 271,40 £ 0,86 99,3-101,4 1,13
0 37,56 £ 0,09 - -
3 20,0 55,37 £ 0,79 92,7-95,7 1,60
40,0 76,89 £ 0,44 96,7 -99,4 1,39
80,0 117,30 £ 0,35 98,4-99,8 0,78
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4.5.3. Do dung

bo ding cua phuong phap dugc danh gia
thong qua hiéu suét thu hoi.

Hiéu suat thu hdi duoc x4c dinh bang
phuong phap thém chuan v6i 3 muc (cac murce
thém luong chit tang dan gip d6i so véi luong
thém trudc). Mdi mau thuc hién 3 1an, két qua
duoc trinh bay trong Bang 5.

Két qua trén cho thay hiéu suét thu hdi trung
binh dbi véi kirenol tir 95,8% dén 101,0%,
darutosid tir 93,7% dén 101,4%, darutigenol tir
92,7% dén 99,8%, do léch chuin twong ddi cua
3 chit tir 0,78 dén 1,99 %. Nhu viy, phuong

phép c6 do dung va do chinh xac cao, dat yéu cau
theo AOAC vé hiéu suat thu hoi.

4.4. Binh luong kirenol, darutosid va
darutigenol trong duoc liéu hy thiém

Két qua thdm dinh phuwong phap cho thiy
phuong phap dang tin cdy cho viéc dinh lugng
d6ng thoi kirenol, darutosid va darutigenol trong
hy thiém. Ap dung phuong phap dinh luong da
xdy dyung & trén dé xac dinh ham lugng kirenol,
darutosid va darutigenol trong cac mau hy thiém
¢6 ngudn gbe Trung Quoc thu mua trén dia ban
tinh Phti Tho va mot s6 tinh khac. Két qua phan
tich dugc trinh bay trong Bang 6 (n=3).

Bang 6. Két qua dinh luong kirenol, darutosid va darutigenol trong dugc liéu hy thiém

x Ham luong (M£SD, mg/g)
Mau
) ) ®)
HT-TQ 0,27 £0,01 3,31+£0,19 1,31+0,10
HT-SL 5,77 £0,09 2,38+0,17 2,22+0,14
HT-HB 0,02 £0,01 4,45 0,13 3,18 £0,15
HT-PT.01 - 5,48 £ 0,50 2,46 £0,22
HT-PT.02 0,03+0,01 4,98 £ 0,16 1,95+ 0,07
HT-PT.03 - 5,07 £ 0,23 2,10+£0,19
HT-PT.04 0,02+0,0 3,19+0,14 0,39 +0,05
HT-PT.05 - 0,82+0,19 0,37 £0,09

5. Ban luian

Phuong phap xay dung duoc cho cac hop
chat phan tich tach roi khoi nhau trén sic ky dd,
thoi gian luu cua cac hop chit khong qua dai
(kirenol tr = 7,993 phat, darutosid tr = 8,446
phdt va darutigenol tz = 15,867 phit) nén tiét
kiém dugc dung méi, thoi gian va dé dang trién
khai thyc hién. Ngoai ra, phuong phap c6 su on
dinh thong qua danh gia d6 lap lai, d6 thu hoi déu
dat yéu cau theo huéng dan cia ICH, AOAC.
Hién nay, trong nudc va trén thé gidi ciing da c6
cac cong bd vé xdy dung phuong phap dinh
lugng dong thoi mot sé diterpenoid tir hy thiém
bang HPLC. Tuy nhién, cac cong bd chi yéu dé
cap dén dinh luong darutosid va 16-O-

acetyldarutosid [15], darutosid va hythimosid A
[16]; kirenol va darutigenol [17]. Y. Zhang va
cong su str dung phuong phép chiét pha rin, sau
d6 xac dinh ham luong 1-3 bﬁng HPLC-UV, cot
Boltimate C18 (3,0 x 100 mm, 2,7 um), budc
song 215 nm, h¢ dung mdi MeCN : dém
phosphat 0,01% cho két qua chinh xac, d6 dung
cao [12]. Két qua nghién ciru nay 1a dir liéu dé
chung t61 tham khéo, xay du’ng phuong phap cho
phu hop véi didu kién thuc té tai cac co sd trong
nude. Pay 1a cong trinh dugc cong bd dau tién tai
Viét Nam vé phuong phap dinh lugng dong thoi 3
hop chét diterpenoid bang HPLC tir hy thiém.
Ung dung phuong di x4y dung xac dinh ham
luong céac chét trong hy thiém chi ra ring, ham
luong kirenol cao nhat thu hai & x Chiéng Ngan,
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thanh ph6 Son La, tinh Son La véi 5,77 + 0,09
mg/g va dat yéu cau DPTQ (>0,50 mg/g). Cac
mau thu héi & Pht Tho, tinh Hoa Binh Va mau
thu mua tir Trung Quéc khong dat yéu cau theo
DDTQ, tham chi mot s miu kirenol rt thip
hoac khong phat hién. Ham lugng darutosid tir
0,82 + 0,29 dén 5,48 + 0,50 mg/g, cao nhit la
mau HT-PT.01 thu hai tai huyén Ha Hoa, tinh
Phu Tho; cao hon so v&i mau nghién ctru khac
ciia Viét Nam do Nguyén Thi Phuong va cong
su cong bd (0,8 -1,4 mg/g) [15] va caa Trung
Quéc (0,30-0,9 mg/g) [12]; An D6 (1,85 mg/g)
[16]. Ham luong darutigenol tir 0,37 + 0,09 dén
3,18 + 0,15 mg/g, cao nhat 1a mdu HT-HB thu
hai tai tinh Hoa Binh cao hon so v&i cac mau
Trung Qudc: 0,2 - 0,4 mg/g [12]. Tr nhing cong
bd tai Viét Nam cho théiy ham lugng kirenol
trong cac mau hy thiém tréng trot tai Viét Nam
rat thap, khong 6n dinh va phi hop véi nghién
ciru cua chung t6i. Mat khac, darutosid va
darutigenol c6 ham lugng kha cao, dong déu,
déng thoi s& hiru cac hoat tinh sinh hoc hiru ich
vi vy goi y d& xuét bd sung chi tiéu dinh lugng
chuyén luan hy thiém trong DDVN nhiing lan tai
ban sau v&i hoat chit 1a darutosid va/hodc
darutigenol.

6. Két luan

Nghién ctru da xdy dung va thim dinh
phuong phap dinh luong ddong thoi kirenol,
darutosid va darutigenol trong dugc liéu hy
thiém bang phuong phap HPLC. Pong thoi,
nghién ctru da xac dinh dugc ham lugng kirenol,
darutosid va darutigenol trong dugc li€u hy
thiém c6 ngudn gbc Trung Qudc, duoc lidu hy
thi€m thu mua tai cac huyén, thanh phé trén dia
ban tinh Phu Tho, tinh Hoa Binh va tinh Son La.
Phuong phap da xay dung c6 thé ap dung dé dinh
luong 03 hop chit kirenol, darutosid va
darutigenol trong dugc liéu hy thiém.

Loi 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 Dugc, Truong Cao d:flng Y Duoc Phu Tho;
B mon Bao ché va Cong nghiép Duogc pham,
Pai hoc Y Duoc, Truong Pai hoc Quéc gia Ha
Noi da hd trg thuc hién nghién clru nay.
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