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TOM TAT
Phwong phdp sdc ky long hiéu ning cao (HPLC) dwoc xdy dung dé dinh lwong
dong thoi 02 hoat chdt gom quecertin va kaempferol trong vién nang cirng cao ld hong.
Mau thir dwge thuy phan trong ethanol 70° véi xiic tdc HCI ddc va tién hanh phdn tich
voi cot pha dao C18 (250 x 46 mm, Sum), riea gidi theo chwong trinh gradient voi pha
déng la methanol va dung dich acid phosphoric 0,43%, toc dg dong ImL/phit, thé tich
tiém 10uL. Phwong phdp dwoc tham dinh theo huéng dan cia ICH, dat yéu cau vé do
thich hop, do dac hiéu, do dung, do chinh xac va do tuyén tinh; a"&ng thoi xac dinh dwoc
ham lwong tong flavonoid theo ham lwong quercetin va kaempferol sau khi thuy phdn
trong mdu vién nang cvmg cao ld hong nghién civu ¢é gid tri trén 33,07 mglg.
Tir khéa: vién nang cing cao ld hong, HPLC.
ABSTRACT
The high-performance liquid chromatograph method (HPLC) was establishedfor
quantification of 02 active compound, including quecertin and kaempferol in capsule
from extractum folium Diospyros kaki. The test sample was hydrolyzed in 70 ° ethanol
with a concentrated HCI catalyst and analyzed with a C18 column (250 x 46 mm, 5um),
using methanol and acid phosphoric 0,43 % as mobile phase, flow rate 1 mL/min,
injection volume 10 pL. Method validation confirm that the assay exhibited good system
compatibility, specificity, linear ranger, accuracy and precision. The result shows that
total content of quercetin and kaempferol in the samples are about 33 mg/g,
respectively.

Key words: capsule from extractum folium Diospyros kaki; HPLC

1. Piatvan dé



Cay Hong voi tén khoa hoc
Diospyros kaki thuoc Ho Thi
(Ebenaceae) la cay than gb. Cay duoc
trong nhiéu & Trung Qudc, Nhat Ban,
cac nudc ASEAN ¢ phia Bac va ¢ ving
Dia Trung Hai [1]. Cay hong rat dé trong
va duoc trong nhiéu ¢ Viét Nam nhu
Lang Son, Lao Cai, Yén Bai, Pa Lat. o)
Viét Nam, hong duoc trong dé lay qua,
tai qua hong (thi dé) sir dung trong y hoc
dan gian diéu tri chiing nac (4ch nghich)
va g6 str dung trong xay dung. Trong khi
d6, 14 hong — ngudn duoc lidu ddi dao tai
Viét Nam van chua duoc st dung dé 1am
tra hay thudc diéu tri ha huyét ap, loi tiéu
nhu & Nhat Ban, Trung Qudc, Han Québc
2]

Nhiéu nghién ctu ching minh
rang 4 hong cé kha niang ha cholesterol,
ha duong huyét, chdng xo vira mach [3],
tang cuong luu lugng mau Ién néo,
chong dot quy ndo[4][5]. L& hong ciing
chtra mot s hoat chét c6 tac dung huéng
t6i bén thanh mach, giam m& mau nhu
quercetin, kaempferol, quercetin-3-O-p-
L-arabinopyranoside [6]. Biéu nay cho
thiy 14 hong cd tiém ning phat trién
thanh cac san pham cham séc suc khoé
dé phong va diéu tri tai bién mach mau
ndo. Dé tidu chuan hoa ché pham tir 14
hong, mot sé nghién ctru da cong bd st
dung flavonoid quercetin va kaempferol
la chat danh dau véi phuong phép st
dung 14 sic ky long hiéu ning cao bat
cap detector DAD HPLC-DAD. Nam
2004, Luo Jie va cong su da phan tich
dinh lugng quercetin va kaempferol

trong vién Nao Xin Qing bang HPLC.
Cot sic ky duoc st dung 1a cot Hypersil
Og (250x4,6 mm, 10 um), pha dong la
methanol-acid phosphoric 0,4% (50-50),
téc do dong 1 ml/phuat, detector UV 360
nm [7]. Thém vao do, nghién ciru cua
Weijian Bei va cong su co trinh bay
phuong phap dinh luong flavonoid trong
ché pham Nao Xin Qing theo cac twong
tu tiéu chuan cao dinh chuan bach qua
(Ginkgo biloba) trong Dugc dién My va
Chau Au [8] [9].

Tu nhitng théng tin trén, mot
chuong trinh phéan tich duy nhéat dinh
luong dong thoi  quecertin  va
kaempferol trong ché pham cudi cing vi
nhu vién nang cing chira cao chiét 1a
héng bang HPLC-DAD 14 céan thiét.
Diéu kién phan tich thu dugc c6 thé gitp
cac nghién curu phat trién san phrflm chira
cao 14 hdng sau nay. Do d6 trong khuon
khd bai bao nay, phuong phap dinh
luong dong  thoi
kaempferol bang HPLC-DAD trong ché

quercetin  va

pham vién nang cung dugc xay dung va

tham dinh.

Quercetin Kaempferol



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

cuu

Péi twong nghién ciru: Vién nang
ctmg chira 165 mg cao chiét con 50° tir
14 cay hong Diospyros kaki L.f., ho Thi
(Ebenaceae). Cong thirc cho mot vién

nang cung nhu trong bang 1.

Bang 1. Cong thirc bao ché cho mdt vién nang cirng

STT Tén nguyén liéu Pon vi S6 lwong
01 Cao khd 14 hong mg 165
02 Ta duoc (vd) mg 450
Chdt  chudn:  Quercetin  va phut. Sau d6 bo sung methanol dén vach.

kaempferol c6 ngudn goc tir Chengdu
biopurify phytochemical Ltd, dat tiéu
chuan chét chuan véi do tinh khiét >99
%.

Héa chat, dung mai: Ethanol 96%,
acid chlohydric (Trung Qubc, PA),
methanol, acid phosphoric (Merk,
HPLC grade), nuéc cat 2 lan (dat
TCCS).

Thiét bj: Hé thong HPLC-DAD
(Shimadzu, Nhat Ban), ti sdy
Nabertherm (Ptrc), bé siéu am MRC
(Israrel), bé cach thuy, cin phan tich
Mettler Toledo (Thuy Si), can ky thuat
Mettler Toledo (Thuy Si), cin sdy am
MB25 (OHAUS My).

2.2. Phwong phap nghién cuau

2.2.1. Chudn bj cac dung dich sdc ky
Chudn bi dung dich thi:

- Dung dich thtr chua thuy phéan: Cén

chinh xac mot luong bot thube tuong

ung vaoi khoang 50 g vao binh dinh muc

25 ml, thém 20 ml MeOH, siéu sam 30

Loc dich chiét qua mang loc kich ¢& 0,45
um thu dwoc dung dich thir ding dé trién
khai sac ky.

- Dung dich thtr thuy phén: Céan chinh
xac mot lugng bot thude tuong tng
khoang 270 mg mau bot vao binh cau
250 ml c6 sinh han, thém 80 ml ethanol
70°, thém 10 ml HCI dac. Dung dich
duogc thuy phéan trong 2 gio ¢ nhiét do
90°C. Sau d6, chuyén toan bo dung dich
vao binh dinh mac 100 ml, bd sung
ethanol 70° dén vach. Sau do, loc dich
chiét qua mang loc kich ¢& 0,45 pm thu
dugc dung dich thir dung dé trién khai
sac ky.

Chudn bi dung dich chudn: Can
chinh xac khoang 5 mg mdi chit chuan,
chuyén vao binh dinh mtc 5 ml, thém
khoang 3 ml methanol, si€u &m cho tan
hét, dinh mtGc dén vach muc bf;“lng
methanol, thu dugc dung dich chuan cé
ndng do6 chinh xac khoang 1 mg/ml. Tién
hanh pha lodng bang methanol theo cac

ty 16 khac nhau dé thu dugc cac dung



dich chuan c6 ndéng do chinh xéc la:
3,23-105,50 pg/ml (quercetin) va 3,05—
97,50 pg/ml (kaempferol).

2.2.2. Diéu kién sdc ky

Pha tinh dugc chon dé tién hanh
nghién ctu phan tich dong thoi
quercetin va kaempferol la cot pha dao
Thermo C18 (250 x 4,6 mm, 5 um) trén
hé thong HPLC-DAD (shimadzu). Dung
moi pha dong dya trén tron 1an giira
methanol (A) va dung dich H3zPOs
0,43% trong nudc (B). Céac thong sb
duoc ¢b dinh bao gém buéc séng phat
hién 1a 360 nm, thé tich tiem mau I
10uL, tc do rira giai 1,0 ml/phat. Pha
dong duoc rtra giai theo chuong trinh

nhu sau:

Thoi gian (phtt) A (%) B (%)

0,01-15 55 45

2.2.3. Thdm dinh phwong phdp phin
tich

Phuong phép phan tich dugc thim
dinh theo yéu cau chung cta ICH vé
tham dinh phuong phap phan tich: tinh
thich hgp hé théng, d6 dic hiéu, do
tuyén tinh, d§ ding, d§ chinh xac, gidi
han phat hién (LOD), giéi han dinh
lugng (LOQ) [10].

2.2.4. Xirly sé liéu

S6 liéu duogc xt ly bang phan mém
Microsorf Excel Office 2016.

Ham Iugng (%) quercetin va
kaempferol truéc thuy phan dugc tinh
theo cong thirc nhu sau:

C (ug/ml) x 107° x 25 (ml) x 100

X(%) = m (g) x (100 - H)

Ham Iugong (%) quercetin va
kaempferol trudc thuy phan = ham
lugng quercetin  + ham luong
kaempferol

Tong quercetin truéc thuy phan
trong 1 vién = ham lugng quercetin va
kaempferol x khéi luong trung binh 1
vién.

Ham Iugng (%) quercetin va
kaempferol sau thuy phan dugc tinh theo
cong thuac sau:

X (%)

_ € (pg/m)x107°x100 (ml) x100
B mx (100 — H)

Trong d6: C la nong dé quercetin va
kaempferol co trong dung dich thw
(ug/mL); m la khéi lwong bét dem cdn
(¢); H la d6 am cia mdu thir (%).

Tong % flavonoid sau thuy phan trong 1
vien = ham luong quercetin va
kaempferol x khdi luong trung binh 1
vién
3. Két qua

3.1. Po 6n dinh ciaa dung dich hén
hep chuan quercetin va kaempferol
trong dung mo6i MeOH tai 4°C

Dung dich hdn hop chuan

quercetin va kaempferol dugc bao quan
tai 4°C. Hang ngay duoc dem ra dinh
luong theo diéu kién & trén. Két qua dién
tich pic dugc trinh bay trong hinh dudi
day.
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Hinh 2. Biéu dé thé hién 6n dinh Quercetin (Q) va Kaempferol (K)

trong 6 ngay theo doi tai 4°C.

Két qua thu duoc nhu bang 2.

Bang 2. C4c thong s6 danh gia ddi véi chat chuén

. , ) Gia tri
STT Thoéng so danh gia .
Quercetin Kaempferol
Thoi gian luu, t
1 0,1 glan luu, tR 7.897 12.489
(Pht)
9 Do phén giai, Rs 18,462 10,817
3 Hé s6 kéo dudi peak 1,079 1,055
4 Dign tich pic 523959 562518
5 S6 dia 1y thuyét (N) 7362 10796

3.3. Tham dinh phwong phap
D¢ dic higu: D6i v6i phan tich
ham lugong flavonoid theo quercetin va

kaempferol tién hanh phan tich dung
dich pha mau EtOH 70°, dung dich

chuan don quercetin 80pg/ml va
kaempferol 80pg/ml, dung dich mau bot
thudc trudc va sau thiy phan, voi céc
diéu kién sac ky va xir Iy mau nhu da néu
& trén, thu duoc két qua danh gia bang

cac sic ky do twong tmg nhu hinh 3:
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Hinh 3. Sic ky d6 danh gia tinh chon loc ciia phwong phap tai bwéc séng 360 nm

trén mau trang (1), mau chuan quercetin
(2), kaempferol (3), hdn hop quercetin
va kaempferol (4), mau phan tich thuy
phan (5) va mau phan tich trudc khi thuy
phén (6).

Tinh thich hop hé thong: Tién hanh

phan tich 06 mau chat chuan vdi nong

d6 xac dinh. Két qua RSD (%) cua thoi
gian luu (phut) va dién tich pic (mAU.s)
dugc thé hién & bang 3. Gia tri RSD nhé
hon gi6i han cho phép 2% cho thiy diéu
kién sic ky phan tich dinh luong
scutellarin phii hop va dam bao 6n dinh véi
hé théng HPLC-DAD.

Bang 3. Két qua xac dinh tinh thich hop hé théng cia phwong phap dinh hrong

dong thai quercetin va kaempferol bang HPLC-DAD

Quercetin Kaempferol

STT R Spic tr Spic
(phat) (mAU.s) (phat) (mAU.s)
1 7,887 1950758 12,486 2115984
2 7,868 1952797 12,428 2128477
3 7,852 1947082 12,396 2125917
4 7,841 1942789 12,381 2124869
) 7,847 1947705 12,390 2120375
6 7,851 1947915 12,405 2120310
X 7,858 1948174 12,414 2122655

RSD (%) 0,22 0,18 0,31 0,22




Gioi han phdt hien (LOD) va gidi han
dinh lwong (LOQ): Mau chuan véi nong
do quercetin va kaempferol dugc pha
lodng dan dén khi trén sic ki db tai thoi

diém quan sat thay ty l¢ S/N trong

khoang 2-11. Ttr d6 xac dinh gia tri cia
LOD va LOQ. Mdi mau lap lai 3 1an va
ldy két qua trung binh. Két qua dugc
trinh bay ¢ bang 4.

Bang 4. Gi¢i han phéat hién va gioi han dinh lwgng caa quercetin va kaempferol

Biomarker Quercetin Kaempferol
LOD (pg/ml) 0,0404 0,038
LOQ (ug/ml) 0,110

Xdc dinh khodng tuyén tinh va xdy dung
dwong chudn: T dung dich chuan goc
quercetin 1 mg/ml va kaempferol 1
mg/ml, tién hanh pha lodng bang
methanol theo cac ty 1& khac nhau dé thu

dugc cac dung dich chuan c6 nong do

chinh  xé&c
(quercetin)

la;
va

3,23—
3,05—

105,50pug/ml
97,50ug/ml

(kaempferol). Tién hanh sic ky véi diéu
kién da khao sat. Ghi lai tin hi€u pic va
tién hanh xay dyng mdi twong quan giita
ndng do va dién tich pic. Két qua khao
sat su tuong quan gitra di¢n tich pic va
ndng do quercetin va kaempferol duoc

trinh bay trong bang 5.

Bang 5. Két qua twong quan giira dién tich pic va ndng d¢ quercetin va kaempferol

Quercetin Kaempferol
LI I P6 | Nong | .. .. Po
Nong do | Dién tich chéch do Dién tich chéch
pg/ml mAU.s % pg/ml mAU.s %
1 103,50 | 3836593 | 0,22 97,50 | 4164724 0,34
2 51,75 | 1952084 | 0,51 48,75 | 2135114 1,33
3 25,88 | 1005072 | 1,46 24,38 | 1073230 0,14
4 12,94 523959 1,78 12,19 | 562518 1,67
5 6,47 264031 574 6,09 282718 4,73
5 3,23 158123 0,56 3,05 154109 8,79
Y =36723.X + 42837 Y =42491.X +36027
R2 =0,9999 R2 =0,9999




Hé s6 tuong quan R2 > 0,995 ciia cac
duong chudn cho thidy mdi twong quan
tuyén tinh giira ndong d6 chat chuan va
dién tich pic, du diéu kién thyc hién cac
phép ngoai suy theo trong khong gian thi

nghiém.

Pé Idp lgi: Tién hanh chuan bi 6
mau thir theo phuong phap di trinh bay
& muc 2. Cac mau duoc phan tich theo
diéu kién da xac dinh thu duoc gia tri 4o
1éch chuan tuong d6i RSD <2 % (bang 6),
cho thiy phuong phéap dinh luong c6 do

1ap lai dat yéu cau.
Bang 6. Két qua danh gia dd 13p lai trong ngay ddi véi mau bat vién

T Quercetin Kaempferol
% %
1 2,85 3,79
2 2,73 3,93
3 2,76 3,73
4 2,78 3,87
5 2,82 3,84
6 2,75 3,83
B 2,79 3,83
RSD (%) 1,6 1,8

D6 thu hoi: Mot lugng chat chuan thém vao trong miu bot vién véi ham luong
bang 80, 100 va 120% so v6i chat chuan trong mau gdc. Sau d6, mau dem di xtr 1y va
phan tich theo quy trinh & trén. Ty 1 thu hdi dugc tinh theo % va trinh bay & bang 7.
Két qua cho thiy phuong phap HPLC-DAD dang xay dung c6 d6 dung cao.

Bang 7. Két qua danh gia do thu hoi

Chuin thém vao Chuan thu hdi P thu hoi

" Quercetin  Kaempferol Quercetin  Kaempferol = Quercetin Kaempferol
% pg/ml pg/ml pg/ml pg/ml % %
19,04 26,97
80 20,0 26,0 19,08 27,54 954+0,21 103,7+0,78
19,12 29,06
26,0 30,78
100 25,0 32,0 26,1 30,69 104,4+0,24 95,9+0,20
26,2 30,59
32,04 42,35
120 30,0 39,0 32,07 42,43 106,9+0,10 108,8+0,18

32,10 42,51




Tu cac két qua danh gia trén,
phuong phap dinh luwong ddng thoi
quercetin va kaempferol bang HPLC-
DAD trong mau vién nang cao 14 hong
duoc thAm dinh dat yéu cau theo huong
dan cta ICH Q1 (R1) niam 2005.

3.4. Ham lwong quercetin, kaempferol
va tong flavonoid trong c4c mdu vién

nang cao la hong

Tién hanh phan tich ham luong
quercetin va kaempferol trong mau vién
nang cao |4 hong bang phwong phép
HPLC da xay dung duoc. Két qua duoc
tinh toan theo cong thic & muc 2.3 va

dugc trinh bay ¢ bang 8

Bang 8. Két qua phan tich ham lwgng tong flavonoid trong cac mau vién nang

cirng cha 3 16 san xuit.

Khéi lugng vién

Ham luong tong flavonoid sau thuy phan

STT Mau
mg mg/vién
1 Ml 441 33,07 £ 0,37
2 M2 456 33,37 £0,35
3 M3 476 33,98 + 0,32

4. Két luan

ba xay dung duoc phuong phap
dinh luong dong thoi quercetin va
kaempferol trong vién nang cting chura
165mg cao 14 héng bang phuong phap
HPLC véi diéu kién sic ky la: cot C18
(250 x 46mm, Sum ), tbc do dong:
1mL/phit, thé tich tiém: 10uL, ria giai
theo chuong trinh gradient v4i pha dong
la methanol va dung dich acid
phosphoric 0,43%. Phuong phép dinh
lugng duoc xay dung c6 sy tuong quan
tuyén tinh chat ché gitra dién tich pic va

néng d6 cua timg chit chudn trong

khoang ndéng do khao sat vi R? déu >
0,995 va c6 do lap lai, tinh chon loc, do
nhay cao, cho két qua dung va chinh xac,
c6 thé duoc 4p dung dé xac dinh ham
luong cac hoat chat c6 trong cac ché

pham tir cao 14 hong.
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