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The objective of this study was to develop and validate for
quantification of pseudoprotodioscin from Asparagus cochinchinensis
(Lour.) Merr. by HPLC coupled with UV-Vis detector. The method
was carried out by using a Lightversil C18 (25 cm x 4.6 mm, 5 pm)
column with various gradients of solvent system of water —
acetonitrile, the flow rate of 1 mL/min. For detection of
pseudoprotodioscin, the absorption wavelength of detection was set at
203 nm. Results showed that the calibration curve displayed a good
linear relationship (R?=1). The validation results displayed the good
accuracy, repeatability, linearity, and selectivity according to the ICH
guideline. The limits of detection (LOD) and quantification (LOQ)
were 2.13 and 6.45 pg/ml for pseudoprotodioscin, respectively. The
content of pseudoprotodioscin in A.cochinchinensis (Lour.) Merr.)
collected in Vietnam ranged from 0.020% to 0.206%. The results
provide useful information for the quality assessment of
A.cochinchinensis (Lour.) Merr. in Vietnam. The method is qualified
for the determination of the content of pseudoprotodioscin in
A.cochinchinensis (Lour.) Merr.
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Muc tiéu cua nghién ctu nay 1 phat trién va tham dinh phuong phap
dinh lugng pseudoprotodioscin trong dugc li¢u Thién moén dong
(Asparagus cochinchinensis (Lour.) Merr.) bang sic ky long hiéu
nang cao voi dau do UV- Vis. Phuong phép sic ky duoc thuc hién
trén cot pha dao Lightversil Cig (25cm x 4,6mm, 5um), pha dong
acetonitril — nudc, ché do rua giai gradient, the d6 dong 1 mL/phat.
Budc song phat hién cua pseudoprotodioscin la 203 nm. Két qua
nghién ciu cho thy duong chuan xay dyng duoc co do tuyen tinh
cao (R2 1). Két qua thdm dinh phuong phap dap g cac yéu ciu cua
ICH vé d6 chinh xac, d6 lap lai, khoang tuyén tinh va d6 chon loc.
Gi6i han phat hién (LOD) va gi6i han dinh lugng (LOQ) cua
pseudoprotodioscin lan lwot 1a 2,13 va 6,45 ug/ml. Ham luong
pseudoprotodioscin trong cac mau Thién mon dong tai Viét Nam dao
dong trong khoang 0,020 — 0,206%. Két qua thu dwoc gop phan goi y
cho viéc kiém tra chat luong duoc liéu Thién mon dong tai Viét
Nam. Nhu vay, phuong phap HPLC-UV dat yéu ciu phép dinh luong
pseudoprotodioscin trong Thién moén dong.
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1. Pat van dé

Thién mén dong (Asparagus cochinchinensis (Lour.) Merr.) 1a cay leo 1au nam, co6 tén khac la
Thién mén chim, thudc ho Thién mon dong (Asparagaceae). Cay duoc phan b & mét s quéc
gia nhu Trung Qudc, Nhat Ban, Han Quéc, Viét Nam. R& Thién mon dong 1a bo phan duoc sir
dung 1am thudc trong y hoc ¢b truyén, véi cong dung lam mat, bd phdi, didu tri sét, ho, ho ra
mau, tao bén,... [1]. V& tc dung duoc 1y, Thién mon dong cé hoat tinh chéng oxy hda, chdng
ung thu, khang nam, khang khuan [2]. Thanh phan héa hoc cua Thién mén déng gom cac nhém
chat saponin, steroid, phytosterol, polysaccharid, amino acid tu do [1].

Pseudoprotodioscin 1a mot hoat chét saponin steroid duoc tim thay trong duoc liéu Thién mon
déng (Hinh 1). Hop chat nay ¢ nhiéu tac dung sinh hoc quy nhu chdng viém [3], giam biéu hién
gen lién quan dén su tong hop cholesterol va chét béo trung tinh [4], bao vé gan [5], hoat tinh
khéang té bao ung thu [6]. Hop chét nay dugc Duge dién Hong Kong (DPHK) quy dinh 1am tiéu
chi danh gia chat lugng ciia dugc liéu Thién mon dong voi ham lugng khéng nhé hon 0,026%
[7] Trong khi do, chuyén lun Thién mén dong trong Duoc dién Viét Nam V (DDBVN) gém mot
s6 chi tiéu nhu mb ta, bot, dinh tinh, d6 4m, tap chét, tro toan phan chat chiét dugc trong duoc
liéu [8]. Chuyén luan nay chua c6 chi tiéu dinh lwong hoat chat, vi vdy chua gitp kiém soét chat
ché chat luong duoc liéu Thién mén dong. Do do, chung tdi tién hanh phan tich thanh phan
pseudoprotodioscin trong dugc liéu Thién mon dong thu tai Viét Nam. Két qua thu dugc nham
goi y nang cip chuyén luan duoc lidu Thién mén déng trong DDVN.

Hinh 1. Cong thirc cdu tao ciia hop chdt Hinh 2. Mgt s6 mdu ducot liéu Thién mén dong
pseudoprotodioscin dung cho nghién cuiu

2. Nguyén li¢u va phwong phap nghién ciru

2.1. Nguyén li¢u

Duogc liéu Thién mon dong (Radix Asparagus cochinchinensis) (Hinh 2) dugc cung cap tur dy
an “San xuat thr nghiém giéng va dwoc liéu tur nguon gen Thién Mon Dong (Asparagus
cochinensis (Lour.) Merr.) theo hop dong giira cong ty C6 phan Khoa hoc Cong ngh¢ Dong A
véi Bo Khoa hoc va Cong nghé, dugc say khd & 60°C, nghién nho. Ly khoang 30 g mau kho,
nghién thanh bot min dung cho nghién ctu.
2.2. Dung méi, héa chat

Chat chuéan pseudoprotodioscin cua hang Chemfaces, CAS 102115-79-7, d¢ tinh khiét 98,5%.
Cac dung mdi, hoa chat sir dung déu la hda chat tinh khiét phan tich (PA), duwgc mua cua hang
Merck (Ptc) hoac twong duong.
2.3. Thiét bi

Thiét bi ding cho nghién ctru 1a Hé théng HPLC (Shimadzu Nhat Ban) gdém bom LC 20AD,
bo tiém ;na:lu ty dong SIL-20AHT, detector UV-VIS, phan mém Labsolution d€ truy xuat hinh
anh va so liéu trén may HPLC.
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2.4. Phwong phdp nghién ciru

2.4.1. Phat trién phirong phdp HPLC-UV dinh lwong pseudoprotodioscin trong digc liéu Thién
mon dong

Tham khao chuyén luan Thién mon dong (Asparagi Radix) trong DBHK [7].

Dung dich mdu thir: Can chinh xac khoang 1,0 g bot mau thir vao binh tam giac nut mai, thém
10 ml MeOH 65%, ddy nap, siéu 4m trong 15 phut, loc dich chiét. Chiét lap lai voi lan lugt 10 ml
va 5 ml MeOH 65%. Gop dich chiét & 3 1an lai, chuyén vao binh dinh mc 25 ml. Rira binh tam
giac va ba duogc liéu bé'mg mot it MeOH 65%. Dinh mirc vira du béng MeOH 65%, lic déu, duogc
dung dich mau thir.

Dung dich chudn: Can chinh xac khoang 5,0 mg pseudoprotodioscin vao binh dinh mirc 5 ml.
Thém 3 ml MeOH 65%, siéu am cho tan hét, bo sung bang MeOH 65% dén vach mirc. Tién hanh
pha lodng dé dugc cac dung dich chuan c6 nong do la: 8,44 — 270 pg/ml.

Piéu kién sdc ky:

Pha tinh: Cot pha dao Lightversil Cis (25cm x 4,6mm, Sum); pha dong gom acetonitril (kénh B)
va nuéc (kénh A); budc séng phat hién 203 nm; toe d6 dong 1 ml/pht, thé tich tiém mau 1a 10pl.
Chuong trinh gradient nhu sau: 0-5 phut (15% kénh B), 5-25 phut (15-30% kénh B), 25-35 phut
(30% kénh B), 35-60 phiit (31% kénh B), 60-61 phut (31-15% kénh B), 70 phut (15% kénh B).
2.4.2. Tham dinh phuong phap phdan tich

Phuong phap phén tich dugc tham dinh vé d6 dac hiéu, tinh tuyén tinh, tinh thich hop hé
thdng, gigi han phat hién (LOD) va gi6i han dinh lugng (LOQ), d6 lap lai, d6 dung theo hudng
dan caa ICH [9]. LOD va LOQ duoc xac dinh dira vao d6 léch chuan cua tin hiéu va d6 déc cua
duong chuan.

2.4.3. Phdn tich ham lwong pseudoprotodioscin trong cac mdu duwoc liéu Thién mén déng

Ap dung ‘phuong phap phén tich xay dung dugc dé danh gia ham luong pseudoprotodioscin
trong cac mau duoc liéu Thién mén dong. Cong thirc tinh ham lwong pseudoprotodioscin theo
phuong phap HPLC-UV nhu sau:

X (%) = CXVX100xP % 100 ()

m x 1000000X(100—B)

Trong do: C la nong do pseudoprotodioscin trong dung dich mau thir (pug/ml) tinh ter duong
chuan; V 14 thé tich pha mau thir (ml), m la khdi lwong can mau thir (g) va B 1a ham am caa mau
thir (%), P: d6 tinh khiét chat chuan.

3. Két qua nghién ciru va ban luan

3.1. Lwra chon diéu kién phan tich sdc ky
Sic ky do (SKD) HPLC phan tich pseudoprotodioscin trong Thién mén dong ap dung diéu
klen phan tich sic ky nhu da trlnh bay trong muc 2.4.1 thu dugc két qua nhu Hinh 3 va Bang 1.

Tz

5
0w de m
E)

(@) (b) | ©
Hinh 3. Ket qud lwa chon dieu ki¢n sac ky: (a) SKD HPLC mau chuan pseudoprotodioscin; (b) SKD HPLC
mdu Thién mén dong va (c) SKD HPLC mau Thién mén dong thém chuan
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Bang 1. Thong sé pic cua pseudoprotodioscin trong mau Thién mén dong

Pic Thoi gian luu P phan giai Hé so kéo dudi S dia ly thuyét
(phat) (Rs) pic (As) (N)
Pseudoprotodioscin 40,065 1,551 1,066 52972

Nhan thay tin hiéu pic pseudoprotodioscin can doi, tach khoi nén mau. Hiéu qua tach duogc
danh gia dua trén ba thong sé chinh 1a thoi gian luu (tr), d6 phan giai (Rs) va hé s6 d6i xing pic
(As), sao cho: 1,5<R<2; 0,9<As<1,2. Do viy, diéu kién phan tich phtl hop cho qué trinh phan tich
ham luong pseudoprotodioscin trong cAc mau Thién mon dong.

3.2. Tham dinh phwong phdp phén tich
3.2.1. B¢ dac hiéu cia phuong phap
Tién hanh sic ky dung mai pha mau (methanol 65%), dung dich mau duoc liéu Thién mon

déng va dung dich chuan pseudoprotodioscin vai cac diéu kién sic ky da lya chon. Két qua duoc
trinh bay trong Hinh 4 va Hinh 5.

O  S— —Ia—

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

(@) (b) (c)
Hinh 4. Sdc ky do ddanh gid dp dac hiéu doi véi pseudoprotodioscin: (a) mau dung méi MeOH 65%, (b)
Dung dich chuan va (c) Dung dich mau thz

mAU
0.997.

125+

2(‘]0‘ s ‘3(‘)0‘ s ‘4(‘)0‘ Y ‘5(‘)0‘ Y ‘6(‘)0‘ s ‘7(‘)0‘ ‘ ‘n‘m‘
Hinh 5. Phé UV danh gid dé tinh khiét cia pic pseudoprotodioscin trong mau thi

Trén sic ky do thu duoc cho thdy dung méi pha mau khong co pic dap ung tai thoi gian luu
cua pseudoprotodioscin ching to tin hiéu pseudoprotodioscin 1a dic trung, khong tring vaéi tin
hiéu khac. Thoi gian luu ciia cac pic pseudoprotodioscin ¢ cAc mau phan tich 1a twong duong
nhau tr=40,065 phut. Bén canh d6, hé s6 chong pho cua pseudoprotodioscin cia mau thir so véi
mau chuan Ién hon 0,99. Chung té phuong phap xdy dung dap ng yéu cau vé do dic hiéu dé
dinh lugng pseudoprotodioscin trong dugc liéu Thién mon dong.

3.2.2. Tinh thich hop hé thong

Tién hanh sac ky 6 lan mot dung dich chuan pseudoprotodioscin ¢ néng do 33,75 Hg/ml vei
diéu kién sic ky da lya chon. Tién hanh ghi lai thoi gian luu va dién tich pic tuong ing. Két qua thu
duogc (Bang 2) cho thdy cac gia tri do léch chuan twong dbi cua dién tich pic va thoi gian luu cua
pseudoprotodioscin déu nho hon 2%. Piéu ndy cho thiy cac diéu kién sic ky da lwa chon va hé
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thdng HPLC st dung 1a pht hop va dam bao do on dinh cua phép phan tich dinh luong
pseudoprotodioscin.
Bang 2. Tinh thich hop cua hé thang

STT Dién tich pic (mAU.s) Thoi gian lwu (phiit)
1 141584 40,372
2 142432 40,232
3 143462 40,065
4 141209 39,872
5 141747 40,014
6 143984 39,840
Trung binh 142403 40,066
RSD (%) 0,78 0,51

3.2.3. Xay dung dwong chudn
Chuan bi mot day gom dung dich chuan pseudoprotodioscin ¢6 nong d¢ ting dan tir
8,44(pg/ml) den 270 (pg/ml) (Bang 3), roi tien hanh phan tich sac ky véi cac dieu kién nhu da
trinh bay & trén. Budng chuan xay dung dugc trinh bay trong Hinh 6.
Bang 3. Két qua xay dung dwong chuan cia pseudoprotodioscin

Pseudoprotodioscin

Nong dd (ug/ml) 270 135 67,5 33,8 16,9 8,44
Dién tich pic (mAU.s) 1099621 547221 275851 143480 71767 35953
Pj chéch (%) 0,13 0,61 0,33 2,65 0,54 3,56
Phuong trinh Y =4056,8x + 2859,4 (R?=1)
1200000
y=40568x +2850.4 .
1000000 Rio1
300000
T 500000
S -
E 400000 _
: 200000 -~
= r
[a] 0 .,.'
0 50 100 150 200 250 300

Néng d9 (ug/ml)

Hinh 6. Puong chudn biéu dién méi quan hé giiza nong d@é pseudoprotodioscin va dién tich pic
Két qua xay dyng duong chuan cho thay gia tri R? lon hon 0,99 va cac gia tri do chéch gitra
gia tri nong do chat dinh phan thuc te va nong d6 chat dinh phan tinh lai tir dwong chuan la dudi
15%. Biéu nay chung té duong chuan xay dung dugc cé do tuyen tinh cao dam bao dé thuc hién
phép phan tich dinh lugng pseudoprotodioscin.

3.2.4. B chinh xac
Tién hanh phan tich Iap lai 6 1an cling mot mAu thir thu duoc két qua danh gia do Iap lai trong
ngay cua phuong phap. Phan tich 1ap lai 6 lan mau thir 46 vao mét ngay khac dé thu két qua cua

12 lan phan tich dung cho danh gia d¢ 1ap lai khac ngay. Két qua thu duoc theo Bang 4.
Bang 4. Ket qua danh gia dé lap lai trong ngay va khac ngay

Ngay 1 Ngay 2
Mau thir Dién tich pic Ham lugng Dién tich pic Ham lugng
m (g) 0 m (g) 0
(mAU.s) (%) (mAU.s) (%)
1 1,0973 99318 0,058 1,2860 113955 0,057
1,1138 99078 0,057 1,3558 122045 0,058
3 1,3065 113826 0,056 1,2382 113582 0,059
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Ngay 1 Ngay 2
Mau thir m (g) Dién tich pic Ham luwgng m (g) Dién tich pic Ham lugng
g (mAU.s) (%) g (mAU.s) (%)
4 1,2288 110878 0,058 1,2551 115095 0,059
5 1,1047 99971 0,058 1,1165 99318 0,057
6 1,1022 99752 0,058 1,3126 116258 0,057
HLTB (%, n=6) 0,0575 0,0578
RSD; n=6 1,46 1,70

HLTB (%, n=12) = 0,0577 %; RSD (n=12) = 1,54 %

Két qua cho thay cac gia tri do léch chuan déu nho hon 2,0%, chimng to phuong phap phén tich
¢6 do chinh xac cao.

3.2.5. Gigi han phét hién (LOD) va gidi han dinh lwong (LOQ)

Tir duong chuan di xay dung ta cd: SD = 2615,48 va a = 4056,8. Ap dung vao cong thirc dé
tinh gi& tri LOD va LOQ. Két qua tim duoc gia tri LOD va LOQ lan luot 1 2,13 va 6,45 (ug/ml).
Theo mét nghién ciru dinh luong saponin steroid (trong d6 c6 hop chat pseudoprotodioscin) bang
phuong phap HPLC-QQQ/MS, két qua nghién ciru cho thay gia tri LOD, LOQ lan lugt nhé hon
187,5 ng/ml va 375 ng/ml. Nhu vay, phuong phap HPLC-UV cho d6 nhay kém hon so vdi
phuong phap HPLC-QQQ/MS [10].

3.2.6. Do dung cua phuwong phap

Do dung duoc xac dinh bang phuong phap thém chuan. Thyc hién thém chuan ¢ 3 muc
khoang 80%, 100% va 120% so voéi ham luong cua pseudoprotodioscin trong mau duoc liéu
Thién mén déng. Mdi muc thém chuan dugc thuc hién Iap lai 3 1an. Két qua duoc trinh bay trong
Bang 5.

Bang 5. Két qua ddnh gid d¢ ding ciia phiong phdp

T Luwong chuin thém vao (ug/ml)  Luwong chuén tim thdy (ug/ml)  Pp thu héi trung binh (%)

Muc 80 32,40 32,80 + 0,09 101,23 £ 0,28
Muc 100 40,52 40,73 £ 0,20 100,52 £ 0,49
Muc 120 48,60 48,00 + 0,50 98,77 +1,04

Két qua cho thay do thu hoi trung binh d6i voi hop chat pseudoprotodioscin tir 98,77 dén
101,23%, chung t6 phuong phap phan tich c6 d6 dang cao, dat yéu cau cho phén tich
pseudoprotodioscin trong dugc liéu Thién mén dong.

3.3. Xdc dinh ham lwong pseudoprotodioscin trong mgt sé mau Thién mén dong

Ap dung phuong phap da lua chon dé phan tich mot s6 mau duoc liéu Thién mon dong tai
Viét Nam. Ket qua dinh luong hop chat pseudoprotodioscin (tinh theo khoi luong duoc ligu kho
kiét) duoc thé hién ¢ Bang 6.

Bang 6. Két qua phan tich mét sé mdu duwoc liéu Thién mén dong

STT Ky hiéu miu Thoi gian ldy miu Ham lugng (%) pseudoprotodioscin
1 P1 5/2022 0,030 + 0,001
2 P2 5/2022 0,052 £ 0,001
3 P3 6/2022 0,020 £ 0,002
4 Q1 5/2022 0,033 £ 0,001
5 Q2 5/2022 0,032 £ 0,002
6 Q3 6/2022 0,055 £ 0,001
7 Q4 6/2022 0,028 £ 0,001
8 P4 11/2022 0,206 + 0,002
9 Q5 11/2022 0,029 + 0,001
10 Q6 11/2022 0,029 + 0,001
11 Q7 11/2022 0,030 + 0,001
12 Q8 11/2022 0,035 + 0,001
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Két qua cho thiy ham luong pseudoprotodioscin dao dong tir 0,020-0,206%. Su thay doi nay
c6 thé do thoi diém thu hoach ciing nhu diéu kién khi hau, thé nhudng cua ving trong.

Thién moén dong da dugc dua vao trong DDVN V nhung chua c6 céac chi tiéu dinh lugng hoat
chat. Tham khao DPHK va céc nghién ciru da cong bo cho thiy pseudoprotodioscin Ia hoat chat
chinh trong Thién moén dong. Két qua phan tich 12 mau Thién mén dong thu & Viét Nam cho
thiy cac mau nay déu c6 pseudoprotodioscin véi ham luong dao dong trong khoang tir 0,020 —
0,206%. DBHK quy dinh ham lugng pseudoprotodioscin khong dudi 0,026%. Nhu vay, tham
chiéu theo DDHK c6 01 mau khong dat yéu cau vé chat luong. Nghién ciru nay da phat trién
phuong phéap va tham dinh dugc 01 phuong phap HPLC-UV c¢6 d6 lap lai, do chinh xac cao, phu
hop dinh luong pseudoprotodioscin trong Thién mon dong, giup cho viéc kiém soat chat lugng
dugc lieu Thién mén dong chit ché hon. Két qua dat dugc ciing gop phan goi ¥ bo sung tiéu chi
dinh lugng cho chuyén luan Thién moén dong trong DDVN.

4. Két luan

Nghién ctru da phat trién va tham dinh dugc phuong phap dinh luong pseudoprotodioscin
trong dugc liéu Thién mén dong (Radix Asparagus cochinchinensis) bang sic ky long hiéu ning
cao HPLC-UV, su dung cot pha dao Lightversil Cig (25cm x 4,6mm, 5um) hé dung moi
acetonitril — nudc, rira giai theo chuong trinh gradient, buéc séng phat hién cua hop chat
pseudoprotodioscin 14 203 nm. Phuong phéap c6 d6 nhay, dam bao do dung va d6 lap lai. Két qua
phan tich 12 mau Thién moén dong cho ham lugng pseudoprotodioscin dao dong tir 0,020 —
0,206% (tinh theo khéi lugng duoc lidu khd tuyét di).
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