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Abstract: This study develops a high performance liquid chromatography with ultraviolet detection
(HPLC-UV) for simultaneous quantification of hederacoside C and a-hederin in Hedera nepalensis
K. Koch. The method proposed in this study was validated in terms of the analytical parameters such
as high repeatability, high accuracy and good sensitivity. The method was used to determine the
content of hederacoside C and a-hederin in Hedera nepalensis K. Koch, which had been collected
in Ha Giang, Lao Cai and Lai Chau. The study results show that the content of hederacoside C and
the content of a-hederin ranged from 0.40 to 4.01% and 0.21 — 0.54% based on absolute dry mass,
respectively.
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Dinh lugng hederacoside C va o-hederin trong day thuong xuan
(Hedera nepalensis K. Koch) bang HPLC-UV va tng dung
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Tém tit: Trong nghién ciru ndy, chung toi tién hanh phat trién phuong phéap phan tich dinh lugng
ddng thoi hederacoside C va a- hederin trong loai day thuong xuan (Hedera nepalensis K. Koch)
bang phuong phap HPLC-UV. Két quéa tham dinh cho thay phuong phap xdy dung c6 do 1ap lai cao,
d6 chinh xac cao va do nhay tot. Ap dung phwong phap xay dung duoc nham danh gia ham lugng
hederacoside C va a-hederin trong cac mau ddy thudng xuén thu hai tai Ha Giang, Lai Chau va Lao
Cai. Két qua thu dugc cho thiy ham luong hederacoside C dao dong trong khoang tir 0,4 — 4,01 %
va a-hederin trong khoang 0,21 — 0,54 % tinh theo khéi luong kho tuyét dbi.

Tw khéa: Hedera nepalensis K. Koch, hederacoside C, a-hederin, HPLC-UV.

1. Mé dau

Hedera (L.) 1a mét chi thugc ho Nhan sam
(Araliaceae) va ghi nhan dugc khoang 15 loai,
mot sd loai duoce biét co gia tri lam thude. Trong
d6 c6 2 loai dén nay duoc sir dung rong rai va
nghién ctru nhiéu hon ca vé dugc hoc 14 thuong
xuan (Hedera helix) va day thuong Xuén
(Hedera nepalensis). Theo d6 H. helix dugc tim
thdy chu yéu ¢ Chau Au va mot phan Nam A,
con H. nepalensis dugc ghi nhan phan bb & mot
s6 nudc & Chau Au, diy Himalaya va mot sb
vung nui cao cua Viét Nam [1,2].

O Chéu Au, loai thudc chi Hedera duoc biét
dén va str dung lam thudce tir 1au doi & nhiéu qudc
gia. C4c nghién ctru tién 14m sang va 1am sang
khang dinh hiéu qua cua cao chiét thuong xuan
¢6 tac dung nhu giéin co tron, chdng co thit phé
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quan, giam tiét nhay, long dom, chong viém,
chbng nhiém khuén, bao vé gan, chéng oxy hoa
[3-7].

Bén canh d6 cic nghién ciru vé thanh phan
hoa hoc cho thiy trong Thuong xuan ¢ khoang
2,5 — 6,0 % bidesmosidic triterpene saponin,
ngoai ra con c6 flavonoid, coumarin,
phytosterol, acid amin. Trong d6 thanh phan c6
saponin ¢6 ham lugng 16n nhat va chu yéu cé
chira hederacoside C va mot s6 hederacoside
khéac [1,8,9].

O Chau Au, H. helix L. di dugec Co quan
quan 1y dugc Chau Au (EMA — European
Medicines Agency) dua vao Duoc dién chau Au
[10]. Pén nay, mic du loai thuong xuan chua
dugc tim thy c6 trong ty nhién ¢ nudc ta, nhung
loai cy nay d duoc trong tai mot sé dia phuong
(Pa Lat, Lam Ddng) nhung v&i quy mo rat nho,
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cht yéu dé 1am canh [11]. Trong khi d6 gan day,
két qua diéu tra duoc liéu & mién nui phia Béc
Viét Nam da phat hién dugc & Ha Giang, Lao
Cai, Lai Chau c6 su phan bb kha phong phu ciia
loai ddy Thuong xuan (H. nepalensis K. Koch)
v6i trit luong udce tinh ban dau khoang hang chuc
tan nhung lai chua dugc nghién ctru khai thac va
phat trién. Chinh vi vdy, nhom nghién ciru cua
chung t6i dua trén cac nghién ctru trong va ngoai
nude dé tién hanh xay dung phuong phap dinh
lugng hederacoside C va a-hederin trong loai H.
nepalensis K. Koch la co s& cho cac nghién ctru
tiép theo vé loai day thudng xun.

2. Nguyén liéu va phwong phap nghién ctru
2.1. Nguyén liéu

Mau duoc liéu: mau day thuong xuan dugc
thu hai 8/2018 tai mot sd tinh mién Bic Viét
Nam. Sau khi thu hai, 1a dugc tach ra khoi day,
sdy kho & nhiét d6 50°C va bao quan trong tai
polymer. Mau dugc Khoa Tai nguyén Dugc liéu,
Vién Dugc li€u giam dinh tén khoa hoc va luu
tai Khoa Cong nghé Chiét xuat va Khoa Tai
nguyén Duoc li€u, Vién Duoc licu.

Dung mdi hoa chat: methanol va acetonitril
(Fisher — Han Quéc, HPLC grade), acid formic
(Merck — Pte, HPLC grade), HsPO. 80%
(Merck - Ptic, HPLC grade), nudc cat hai lan dat
tiéu chuan HPLC); cac dung moi ding dé chiét
xuit mau dat tiéu chudn phén tich.

Chat chuan hederacoside C (CAS number
14216-036) do tinh khiét > 98% va chat chuan o-
hederin (CAS number 27013-91-8) d6 tinh khiét
> 98% do vién cong nghé hoa hoc cung cip.

2.2. Thiét bi

Heé théng HPLC (Shimadzu) bao gdm: bom
LC-20AD, b tiém mau ty dong SIL -20AHT,
detector SPD — M20A, 16 ¢c6t CTO — 10AS
VP, c6t Shim — pack GIST C18 (250 x4,6 mm,
5 pm).

Mot s6 thiét bi khac: can phan tich AND GR
— 120 (d6 chinh x4c 0,1 mg), may chiét Shoxlet
Velp SER 148.

2.3. Phuwong phap nghién cuu

2.3.1. Piéu kién sdc ky

H¢ thong sic ky long hiéu ning cao (HPLC)
Shimadzu,c6t Shim- pack GIST Cis (250 x 4,6
mm, 5 um), nhiét do cét: 25 °C, thé tich tiém: 20
uL, tdc do dong: 1 ml/ phut, budc song phat hién:
210 nm, pha dong: acetonitrile (Kénh A) va
dung dich acid phosphoric 0,1% (Kénh B).
Rtra giai theo chuong trinh gradient trinh bay
trong Bang 1 [10].

Bang 1. Chuong trinh dung méi rira giai

Thoi gian

(oh A (%) B (%)
0 20 80

25 60 40

30 100 0

40 100 0

2.3.2. Chudn bi mau

Dung dich tha: can chinh x4c 1 g miu bot
duogc liéu thém khoang 70 ml ethanol 50 %, dun
hoi luu trong 2 gid, sau d6 1y phan dich trong.
Phan b lai thém khoang 70 ml ethanol 50% va
tién hanh chiét 13p lai. Qua trinh 1ap lai 2 1an, gop
phan dich chiét thu dugc ¢ quay chan khong t6i
cin. Hoa tan hoan toan cin bang methanol va
dinh muc 50 ml, loc qua mang loc 0,45 um thu
dugc dung dich thir tiém sic ky [10-13].

Dung dich chuan: can chit chuén
hederacoside C va a-hederin va hoa tan trong
methanol dé thu duoc diy dung dich chuén c6 nng
do chinh xac 1a: 25, 50, 100, 200, 500, 1000 pg/ml.

2.3.3. Tham dinh phwong phdp phan tich

Phuong phap phan tich duoc thdm dinh theo
yéu cdu chung cia ICH (International
Conference on  Hamonisation), AOAC
(Association of Official Analytical Chemists)
bao gém: tinh phu hop cia hé théng, do dac hiéu,
gi61 han phat hién, gioi han dinh lugng, khoang
tuyén tinh, d¢ lap lai va d6 thu hoi [14,15].
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2.3.4. Xir Iy 56 liéu

Ham luong hederacoside C va a-hederin
(%) c6 trong mau la thuong xuin dugc tinh
theo cong thirc:

Cx50xPx100

X% =
o mx (1—W) x 10°

3. Két qua
3.1. Xay dung va tham dinh quy trinh
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Hinh 1. Sic ky do cua chuén hederacoside C (1),
chuan a-hederin (2), mau dich chiet day thuong
xuan (3), mau trang (4).

Tinh dic hiéu: tién hanh sic ky v6i mau
trang, mau thir va mau chuan theo quy trinh phan
tich (muc 2.3.1). Ghi lai sic ky d6, xac dinh thoi
gian luu ctia mau chuan va mau thtr (Hinh 1).

Két qua: trén sic ky d6 cua dung moi pha
méu khong xuat hién peak ¢ trong khoang thoi
gian luu cua peak trén sic ky d6 dung dich
chuan. Trén sic ky d6 cua dung dich thir co peak
dap ung véi thoi gian luu cua peak chuan
hederacoside C va a-hederin. Bén canh d6 sic ky
6 thu duoc cho cac peak tach rd rang, nhleu nén
thp, chimg t6 phuong phap va hé thdng sic ky
¢6 tinh chon loc cao.

Tinh twong thich ctia hé théng: phén tich lip
lai 6 1an hon hop dung dich chudn hederacoside
C va a-hederin c¢6 néng d6 50 pg/ml, tién hanh
sac ky voi didu kién da lya chon (muc 2.3.1). Gia
trj @6 1éch chuan tuong ddi (RSD) ciia dién tich
peak va thoi gian luu ddi voi hederacoside C
lan luot 1a 0,09 va 0,56%, cua a-hederin 1an
luot la: 0,07 va 0,47% (Bang 2). Céc gia tri
RSD déu nhé hon 2,0% ching té hé thong va
phuong phap phan tich sir dung phu hop cho
phén tich hederacoside C va a-hederin trong
lodi H. nepalensis [14,15].

Khoéng tuyén tinh va duong chuan: chuan bi
ddy dung dich chuin hederacoside C va a-
hederin c6 ndng do tir 25 — 1000 pg/ml.

Bang 2. Két qua khao sat tinh tuong thich ctia hé thong

Chét 2;’1‘ Loy | Dién tich ggé“ Chét g:r’: oy | Diéntich chéu
15458 | 197682 | 26042 26,702 | 382016 | 38449
15427 | 194543 | 26343 26,669 | 379514 | 36922

Hederacoside | 15419 | 195843 | 26352 _ 26,650 | 380846 | 36994

c 15435 | 106083 | 20545 |~ oo 26,662 | 382305 | 37183
15430 | 196537 | 26559 26,660 | 383510 | 37310
15426 | 197138 | 26730 26,661 | 384431 | 37372

Trungbinh | 15430 | 196299,33 | 26428,50 | Trung binh 26,670 | 38225367 | 37371,67

Egrllzcgécihua“ 0090 | 056 0,90 z‘z’n'l‘-;cgécih“é“ 0070 | 047 1,49
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Bang 3. Két qua khao sat khoang tuyén tinh ctia
hederacoside C va a-hederin

A ~ | Dién tich peak
x Nong dd - -
Mau (g/ml) Hederacoside C | a-hederin
(mAU.s) (mAU.s)
1 25 99487 191851
2 50 195843 380846
3 100 286849 570365
4 200 562849 1121960
5 500 1373993 2749619
6 1000 2605857 5190277
o
S
000 9 y = 5133x + 96760
= R2=0,9993
500
400 .
I |
300 o a0
‘)‘ede{ ..... o
200 | LT e
PRt Y = 2572,4x + 50284
100 | & LT R2=0,9994
R A
o 8¢
0 200 400 600 800 1000

Hinh 2. D6 thi mdi trong quan giira ndng do va dién
tich peak cua hederacoside C va a-hederin

Tién hanh sic ky dung dich chuan (mdi dung
dich tiém 3 1an) nhu diéu kién muc 2.3.1. Két qua
khao sat khoang tuyén tinh tir 25 — 1000 pg/ml ctia
chat chuan dugc thé hién trong Bang 3 va Hinh 2.

Két qua: Vé6i hé sé tuong quan tuyén tinh
0.9994 cuia hederacoside C va 0,9993 dbi véi a-
hederincé cho thiy trong khoang ndng do cua
hederacoside C va a- hederin tir 25 — 1000 pg/ml
¢6 su tuong quan tuyén tinh gitta ndng do va dién
tich peak twong ting [14,15].

Gidi han phat hién (LOD) va gi6i han dinh
luong (LOQ): tién hanh pha lodng dung dich hon
hop chuan va phan tich HPLC dén khi tin hi¢u
ctia chat chuan dinh phan tich trén sic ky d6 thu
duoc c6 ti 1€ S/N (tin hiéu/nhiéu) = 2H/h dat
trong khoang tir 2- 3; trong d6 H 1a chiéu cao
peak phan tich, h 13 chiéu cao tin hiéu nhidu
nén [14,15].

LOD=2H/h

LOQ =3,3x LOD

Két qua: xac dinh dugc LOD va LOQ cua
hederacoside C 1an luot 1a: 1,28 va 4,27 pg/ml,
ctia o-hederin 1an luot 1a: 1,05 va 3,51 pg/ml.

Do 1ap cua phuong phap phén tich: phan tich
13p lai 6 1an mau thir ddy thuong xuan (xtr Iy mau
va diéu kién phan tich nhu muc 2.3.2). D6 lap lai
ctia phuong phap duge xac dinh bang gia tri do
léch chuan tuwong d6i (RSD) ctua ham lugng
hederacoside C va a- hederin. Do 1éch chuin
tuong d6i déu nho hon 2,7 % cho thiy phwong
phap phan tich c6 do lap lai tét (Bang 4) [14,15].

Bang 4. Két qua khao sat do 13p cua phuong phép

X Hederacoside C o- hederin
Mau KL
Area Ham lugng (%) Area Ham luong (%)

1 0,5016 408430 1,61 430287 0,78
2 0,5040 430958 1,70 436029 0,79
3 0,5051 430340 1,69 432604 0,78
4 0,5042 419300 1,65 439531 0,79
5 0,5057 411219 1,61 456842 0,83
6 0,5025 422247 1,67 426848 0,77
Trung binh 420415,67 1,66 437023,50 0,79
D0 lech chuan 2,24 2,35 2,44 2,66
tuong doi
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Béng 5. Két qua khao sat d¢ dung

Luong t%\%?;lg Luong D‘(f) thu
goc 2 thuhoi | hoi
chuan 0
Ché 1) | g | G0 |0

248,39 | 281,04 | 280,73 | 99,89

248,39 | 300,42 | 306,98 | 102,18
248,39 | 387,64 | 398,51 | 102,80
39,01 34,93 35,82 102,55
39,01 40,91 | 41,73 102,00

Hederacoside
C

a- hederin

Do ding ciia phuong phap: khi thém chudn
& 3 mac: 80, 100 va 120% vao mau phan tich,
phuong phap déu cho do thu hdi nam trong
khoang 98 — 102% (Bang 5). Két qua nay cho

thiy phuong phap di xay dung c6 do thu hoi tét,
phu hgp véi phuong phap dinh lugng
hederacoside C va a-hederin trong day thuong
xuan [14,15].

3.2. Banh gia ham luong hederacoside C va a-
hederin trong mot soO mau Ddy thwong xudn ¢
Viet Nam.

Ap dung phuong phéap xir Iy mau va diéu
kién sic ky da lga chon dé phan tich mot s6 mau
day thuong xuan thu hai ¢ Viét Nam. Két qua
dinh lugng hederacoside C va a-hederin trong
cac mau duoc thé hién & Bang 6.

Bang 6. Ham lugng hederacoside C va a-hederin trong mot s mau day thudng xuan (Hedera nepalensis)

N Ham luong (%)
STT | Ky hiéu mau Noi thu héi Thoi gian - -
Hederacoside C | a- hederin
1 TL1 1701 Dong Vin, Ha Giang 08/2018 3,0887 0,2407
2 TL1 170 15 Xi Mén, Ha Giang 08/2018 4,0107 0,5432
3 TL1 170 19 Sin H), Lai Chau 12/2018 2,6524 0,2152
4 TL1_170_24 Sa Pa, Lao Cai 04/2019 0,9805 0,3512
5 TL1_170 26 Sa Pa, Lao Cai 04/2019 0,4017 0,5399

Nhan xét: cac két qua cho thiy ham luong
hederacoside C va a-hederin trong la thuong
xuén & cac dia diém khac nhau co6 su chénh 1énh,
Ham luong hederacoside C giao ddng trong
khoang tir 0,40 — 4,01 %, trong khi d6 a-hederin
trong khoang 0,21 —0,54 % tinh theo khi lwong
kho tuyét d6i. Trong d6, cac miu thu hai Ha
Giang so bd c6 ham lugng hederacoside C cao
hon so voi cac mau thu hai tai Lai Chau va Lao
Cai. MAu thu hai tai Lao Cai cho thiy c6 ham
lugng a- hederin cao nhat dat 0,54%.

4. Két luan

Trong nghién ctru nay, ching toi da tién
hanh x8y dung phuong phap dinh Iugng
hederacosid C va a-hederin trong day thuong
xuan (H. nepalensis K, Koch) bang HPLC-UV.

Phuong phap dugc danh gia c6 do chinh xac cao,
do lap lai tdt va do nhay dat yéu cAu. Bén canh
d6, chling t6i da tién hanh phan tich mot s mau
day thuong xuan thu hai tai mot sé dia phuong
khac nhau. Ham lugng hederacoside C va a-
hederin thu dwoc lan luot giao dong trong
khoang 0,40 — 4,01 % va 0,21 — 0,54 %. Két qua
thu duoc 1a co sé khoa hoc cho viéc nghién ctu
loai H. nepalensis K. Koch trong viéc phat trién
ving tréng cling nhu tmg dung 1am thudc.
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