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Tém tat

Sdm Viét Nam, con goi sim Ngoc Linh, tén khoa hoc Panax vietnamensis Ha et Grushv. - Araliaceae, 1a mét loai sam
quy diic hitu cia Viét Nam véi thanh phén hoa hoc saponin dic trung va tac dung dugc Iy d3 duge chimg minh. Gén day,
dé dap tmg nhu cdu thj truomg, sim Viét Nam dugc ché bién dudi nhiéu dang ché phim khac nhau dé 1am thude hodc thyc
phé‘lm bio vé sirc khoe. Dé dinh tinh va dinh lugng saponin trong sim Viét Nam, Dugc dién Viét Nam V (2017) quy dinh
ding phuong phap sic ky 16p mong va sic ky long hiéu nang cao HPLC-UV. Tuy nhién, d6i v&i cac san phdm phéi hop
sim Viét Nam véi cac thanh phz?m dugce liéu hay td dugc khac, viéc phan tich trd nén khé khan hon do ngoai saponin cac
ché phim con chita mot hdn hop cac chit gbm nhiéu thanh phén phirc tap voi dd hoa tan khac nhau. Phuong phép chiét
xuét pha rén (Solid-Phase Extraction - SPE) dd dugc gi¢i thiéu nhu 1a mot giai phap hi¢u qua trong xir Iy mau gitp lam
giau hop chét dich va loai tap dé mang lai két qua phan tich tot hon. Trong nghién ciru nay, ching ti da ap dung SPE C18
xir Iy miu thir cic ché phim dé dinh tinh céc saponin dic trung cta sdm Viét Nam gém ginsenosid-Rb,, ginsenosid-Rd,
ginsenosid-Rg, va majonosid-R2 bang phuong phap SKLM va dinh lugng ching bing phuong phap HPLC-UV. Quy trinh
dinh lwgng saponin trong sam Viét Nam ap dung xir ly mau béng SPE di dugc thim dinh dat yéu ciu theo céc hudng din
cua ICH. Téng ham lugng 4 saponin ginsenosid-Rb; (G-Rb;), ginsenosid-Rd (G-Rd), ginsenosid-Rg, (G-Rg,) va
majonosid-R2 (M-R2) trong ché phim bét cao sim Viét Nam 20% va tra hoa tan sim Viét Nam lan luot 1a 1,86% va 2,01%
tinh theo khdi lrgng ché phim khan. Két qua da chimg minh viéc 4p dung SPE vao xir ly miu thir khéng chi gitp giai
quyét cac trér ngai trong qué trinh sic ky do thanh phén t duge trong cic ché pham gy ra ma con mang lai tinh higu qua
va 6n dinh cho quy trinh phén tich.

Tir khéa: Ky thudt chiét xudt pha rdn (SPE), Sam Viét Nam, Panax vietnamensis, Saponin, HPLC.

Summary
Application of Solid Phase Extraction for Analysis of Saponins in Vietnamese Ginseng Products

Vietnamese ginseng (Panax vietnamensis Ha et Grushv., Araliaceae) is a precious endemic Panax species of Vietnam. As a
result, it is processed to form various preparations as pharmaceuticals or health foods in order to meet the market demand.
According to Vietnamese Pharmacopoiea V (2017), TLC and HPLC-UV, respectively, are used for qualitative and quantitative
analysis of saponins in Vietnamese ginseng crude drug. However, most of product formular containing Vietnamese ginseng is
commonly combined with other excipients or herbals. These combination leads to peak distortion and overlaps as well as
negatively influences to HPLC systems. Due to long-term repeated analyses, the accumulation of contamination onto HPLC
columns causing clogging, delay of the retention time, unstable HPLC process, etc. Solid-phase extraction (SPE) is an effective
sample preparation method which is applied in this study to purify samples of Vietnamese ginseng products for TLC and HPLC
analysis of characteristic saponins, including ginsenoside-Rb, (G-Rb,), ginsenoside-Rd (G-Rd), ginsenoside-Rg; (G-Rg;), and
majonoside-R2 (M-R2). The result showed that SPE C18 helps exclude the influence of excipients in the product formulation,
enrich and purify the target compounds, which makes the HPLC process stable and reliable.

Keywords: Solid Phase Extraction, Vietnamese ginseng, Panax vietnamensis, Saponin, HPLC.
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1. Dit vén dé

Sam Viét Nam 1a loai dwoc liéu quy hiém
thudc chi Panax, dugc phat hién 1in dau tién tai
Viét Nam nim 1973. Thanh phéan chinh trong
sam Vigt Nam la cac saponm co chu trac

dammaran, gém cac hop chit c¢6 khung
protopanaxadiol (G-Rb,, G-Rd...) va
protopanaxatriol (G-Rg;, G-Re...) tuong tu nhu

céc loai Panax ndi tiéng trén thé gioi nhu Nhin
sam, sam Hoa Ky, va Tam that. Ngoai ra, sim
Viét Nam con chira ham lugng cao céac saponin
dic trung khung ocotillol, trong d6 chu yéu la
majonosid-R2 [1],[2],[3]. Sdm Viét Nam duogc
ching minh 1a c6 tic dung ting sirc dé khang,
chéng suy nhugc, diéu hoa cac rdi loan chuyén
hoéa trong co thé va dic biét 1a tic dong trc ché
cac mo hinh ung thur trén thyc nghiém [4],[5]. Vi
vdy, sam Vle;t Nam d3 duoc dua vao danh muc
san pham quoc gia Viét Nam va dugc ménh danh
1a ciy sam “qudc bao”.

Dugc dién Viét Nam V (2017) quy dinh ding
lin lrot phuong phap SKLM va HPLC-UV dé
dinh tinh va dinh lwgng céc saponin trong sim
Viét Nam [6]. Gan day, dé gop phan da dang
héa cac san phim nham mang dén sy tién dung
va dap ing nhu ciu chim séc sirc khoe, sim
Viét Nam dugc bao ché véi nhiéu dang ché
pham khic nhau. Cic ché phim trén ngoai
nguyén liéu saim Viét Nam con chira nhiéu thanh
phﬁn ta dugc nhu glucose, lactose, maltodextrin,
magnesi stearat... hodc/va dugc liéu khac. Cac
thanh phﬁn dugc ligu hodc ta dugc trong cong
thitc bao ché ché phdm tao ra cac hdn hop phirc
tap vai do phan cuc khac nhau, giy can tré cho
qua trinh sac ky va anh huong viée tach cac chat
do cac vét/pic quan tam c6 thé bj cac vet/plc tap
che lap trén sic ky do. Ngoal ra, khi tién hanh
phan tich HPLC lién tuc nhiéu mau, céac tap chét
con c6 thé tich lity trén hé théng cot sic ky giy
tic nghén cit, dan dén ting ap sudt doi cot, thay
d6i thoi gian hru, 1am bién dang dinh, ldu dan s&
lam giam kha ndng phan tach va giam tudi tho
cOt sac ky...

Ky thuat chiét xuidt pha rin (Solid-Phase
Extraction - SPE) d3 dugc nghién ciru va phat
trién tir nhirng nim 1960 nhim tinh ché va lam
giau mau sic ky, dic biét dugc ing dung nhiéu
trong linh vyc sinh héa va méi truong dé phan
tich mau nudce tiéu, mau, nude, dat, mod dong
vat... Trén thé gioi, SPE ciing dd sém dugc ap

dung va cho thay hiéu qua trong viéc xir ly cac
mau duge lidu dic biét 1a cac ché pham tir duoc
ligu, thuong chira hdn hop chét phirc tap véi
tinh chat ly hoa trong d6 c6 d¢ tan khac nhau.
Tuy vay, hién nay ¢ nudc ta viéc ing dung SPE
trong linh vyc phan tich dugc ligu va ché pham
dugc liéu con han ché, do nhirng quan ngai vé
chi phi, tinh hiéu qua, su phién toai trong xay
dung, tham dinh va ap dung phwong phap ...

Bai bdo nay trinh bay viéc nghién clru Umg
dung k¥ thuat SPE vio xir ly mau phan tich dinh
tinh va dinh lugng saponin trong mét s6 ché
phdm sam Viét Nam qua d6 chirng minh tinh kha
thi va hi¢u qua cua phuong phap nay.

2. Nguyén vit liéu va phuong phap nghién ciru

2.1. Nguyén vt liéu

Bot chiét chira cao long sam Viét Nam 20%
(goi tat 13 bot sam Viét Nam 20%) va tra hoa tan
sim Viét Nam dugc nghién ciru bao ché bai
Khoa Duge, Truong Pai hoc Tén Pirc Thang.
Thanh phﬁn bot sam Vigt Nam 20%, trong do
ngoai cao long sim Viét Nam chiém 20%, phé‘m
ta dugc con lai gdbm lactose va maltodextrin. Tra
hoa tan sam Vigt Nam chira 15% cao léng sim
Viét Nam va céc td dugc gom lactose va glucose.

Mau bot sim Viét Nam 20% va tra hoa tan
sam Viét Nam dugc llru tai Khoa Du'qc Truong
Pai hoc Ton Pirc Thang voi ma sé lan luot 1a
BSVNO01-0121 va TSVNO1-0621.

2.2, Thiét bi - héa chat

Chiét dbi chiéu 1a cac chit chuin gbc (p), gdm
ginsenosid-Rb, (G-Rb;, d¢ tinh Kkhiét 99,17%),
ginsenosid-Rd (G-Rd, do tinh khiét 94,48%),
ginsenosid-Rg, (G-Rg;, d9 tinh khiét 96,43%),
majonosid-R2 (M-R2, d¢ tinh khiét 98,86%), va
vina-ginsenosid-R2 (V-R2, chuén lam viéc dung
dé dinh tinh SKLM) duoc cung cip boi Dai hoc
Y Dugc thanh phd Ho Chi Minh.

Cot SPE Agilent Bond Elut C18, 500 mg, 6 ml.

Hé théng sic ky Shimadzu HPLC
Prominence-i LC-2030C 3D Plus; ¢t Kya-Tech
C18 (150 mm x 4,6 mm; 5 pm); dau do PDA
Shimadzu dugc cai dat & budc song 196 nm. Can
phén tich 5 sb 1é Sartorius 225D-18S, bé siéu 4m
Grant XUB12, b dung cu chiét pha rin da kénh
chan khong 20 vi tri Waters. Cac dung moi dat
tiétu chuan HPLC gbm acetonitril, methanol,
nude. Cac dung méi dat tiéu chuan phan tich (AR)
bao gf)m ethanol, cloroform, acid sulfuric, acid
formic va nudc ct.

158

Tap chi Duwgc li¢u, tgp 27, sé 3/2022




2.3. Phuwong phap nghién ciru

2.3.1. Phuong phap sic ky 16p mong:

Phuong phap sic ky 16p mong duoc sir dung
dé khao sat qua trinh loai tap va chiét kiét
saponin trong cic mau thir khi 4p dung SPE dé
xir Iy miu dinh lugng voi diéu kién nhu sau:

Ban mong: Silica gel GFas, .

Dung méi trién khai: Cloroform - Methanol -
Nudc (65:35:10, 1op dudi).

Dung dich hdn hgp chuan: Hoa tan 1 mg mdi
chit chuin G-Rb,, G-Rd, G-Rg;, M-R2 va V-R2
vao 1 ml methanol 100%.

Cac dung dich thir dugce sir dung trong nghién
ciru bao gom:

* Dich chiét MeOH ctia bot sim Viét Nam 20%
va tra hoa tan sim Viét Nam d3 xir ly bing SPE.

e Dich chiét MeOH cua bot sam Viét Nam 20%
va tra hoa tan sdm Viét Nam khong qua xur ly
SPE: Thém 5 ml methanol 100% vao lan lugt 500
mg bot sdm Viét Nam 20% va 700 mg tra hoa tan
sam Viét Nam, siéu am 15 phat, ly tim vdi toc do
3.500 vong/phit trong 5 phit. Gan ldy dich chiét
lam dung dich thur.

e Cac mau thir dinh hrgng di xir 1y qua SPE.

Céch tién hanh: Chédm riéng biét 1én ban mong
sic ky 10 ul dung dich thir va dung dich chuin.
Trién khai sic ky cho dén dung méi di duge
khoang 10 cm, ldy ban mong ra, dé kho & nhiét
d6 phong, phun thudc thir acid sulfuric 10% trong
ethanol, sdy & 105°C dén khi hién ro cac vét
Quan sat du6i anh sang thuong. Theo ddi sy Xuét
hién cua cac vét cling mau sic va gid tri Re voi
céc vét trong tmg v&i cic chat chun cua dung
dich chuan.

2.3.2. Xdy dyng va tham dinh phwong phép
dinh lugng cac saponin trong bot sim Viét Nam
20% va tra hoa tan sdm Viét Nam:

- Diéu ki¢n sdc ky: Thuc hién dua theo
chuyén luan Sam Viét Nam (Thén ré va ré) coa
Dugc dién Viét Nam V, tép 2 [6], c6 diéu chinh
dé phi hop v6i miu phan tich véi phuong phap
HPLC sir dung ¢t Kya Tech C18 (150 mm x
4,6 mm; 5 pm); ddu do PDA dugc cai dit &
budc séng 196 nm; nhiét d6 cot: 30°C; thé tich
mau tiém: 25 pL; pha dong sir dung hén hop
acetonitril (A) va nudc (B); chuong trinh rua
giai d6i véi bot sam Viét Nam 20% & toc do
dong 1 mL/phuat: 0-15 phat: A 22%, 15 - 25
phut: A 22 - 30%, 25 - 32 phat: A 30%, 32 - 45
phat: A 30 - 40%, 45-50 phat: A 40 - 80%, 50 -

64 phut: A 80%, 64 - 65 phut: A 80 - 22%, 65 -
78 phut: A 22%; chuong trinh rira giai voi tra
hoa tan sim Viét Nam & téc do dong 0,7
ml/phit nhu sau: 0 - 25 phat: A 21%, 25 - 35
phut: A 21 - 32%, 35 - 50 phut: A 32%, 50-68
phut: A 32 - 35%, 68 - 75 phat: A 35 - 95%, 75
- 76 phut: A 95 - 21%, 76 - 86 phut: A 21%.

Dung dich chudn: Hoa tan cac chit chuan G-
Rb,;, G-Rd, G-Rg; va M-R2 trong methanol 100%
dé thu dugc dung dich chudn hdn hop déi voi quy
trinh dinh lvgng mau bot sim Viét Nam 20% co
nong do chét chuan lan luot 12 0,23 mg/mL; 0,10
mg/mL; 0,58 mg/mL va 0,93 mg/mL. Quy trinh
dinh lugng miu tra hoa tan sim Viét Nam co
nong do chat chuan 1an lwot 1a 0,42 mg/mL; 0,13
mg/mL; 0,88 mg/mL va 1,23 mg/mL.

Dung dich thir

Dbi voi bot sam Viét Nam 20%: Céan chinh
xdc 500 mg bot sim Viét Nam 20% chiét bing
siéu am 3 1an mdi 1an 10 phat, 14n luot véi 6, 6,
4 mL nudc, ly tim ldy dich. Déi vai tra hoa tan
sam Vi¢t Nam: Can chinh xac 700 mg tra hoa
tan sim Viét Nam chiét bing siéu 4m 3 ldn mdi
lin 20 phut, 1an lugt v6i 5, 4, 2 mL nuéc, ly
tam lay dich. Dich nu6c dugc nap 18n cot SPE-
C18 da dugc hoat hoa véi 6 mL methanol
100%, sau d6 6n dinh cot voi 12 mL nudc.
Miu trén cot SPE duoc loai tap lan luot véi 6
mL nudc, 4 mL methanol 10%. Rira giai ct
SPE véi 4,8 mL methanol chira 1% acid formic
vao binh dinh mirc 5 mL, thém methanol 100%
dén vach, lic déu.

Miu tréing: Methanol 100%.

Ham lugng saponin trong ché phim tinh theo
khdi hrgng khan % (kU/kl) dugc xé4c dinh dua vao
dién tich cua dinh twong {mg véi hop chit can
dinh lugng str dung phuong trinh héi quy tuyén
tinh da xay dung. '

Phuong phap dinh lugng dugc thim dinh
theo cac tiéu chi: tinh dic hi¢u, tinh tuong
thich hé thong, tinh tuyén tinh, do lap lai, do
dung, giéi han phat hién va gidi han dinh
luong [7].[8].

2.3.3. Thdm dinh phuong phép dinh lugng:

Phuong phap dinh lugng duge thim dinh theo
cac tiéu chicia ICH[7] va S6 tay dang ky
thudc[8].

Tinh twong thich h¢ théng: Tién hanh tiém
6 lan lién tiép cung mot dung dich thir da chuan
bi. Gia tri ¢ 1éch chuan tuong d6i (%RSD) cia
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thoi gian luu (tg) va dién tich dinh (S) cua cac
saponin chinh phai khong dugc vugt qua 2,0%.
Hé sb dbi xting (Ag) phai c6 gia trj nim trong
khoang 0,8 ~ 1,5, d¢ phan giai Rs = 1,25, so0 dia
ly thuyét N = 1000.

Tinh ddgc hi¢u: Tién hanh sic ky lan lugt
mau tréng, mau chuin, miu thir va mau thu
thém chuidn. Yéu cau: Sic ky dd cia miu
tring phai khong xudt hién tin hiéu tai thoi
gian luru tuwong ung vai thoi gian luu cua cac
saponin quan tim. Sic ky dd cia mau thir phai
c6 dinh c6 thoi gian luu twong Ung vdi cac
saponm trong mau chuan. Trong sdc ky d6 cua
mau thir thém chuin, chiéu cao va dién tich
dang khao sat phai ting lén so véi trude khi
thém chuén.

Tinh tuyén tinh va khodng xdc dinh: Dung
dich chuin xdy dung dudng tuyén tinh dinh
lugng bot sam Viét Nam 20%: Can chinh xac
4,15 mg G-Rby; 1,52 mg G-Rd; 10,47 mg G-Rg,

va 16,90 mg M-R2 vao binh dinh mirc 5 mL,
thém methanol 100% dén vach, lic déu thu hdn
hop chuin C1. Tir Cl1 pha lodng v&i methanol
100% dé thu dugc cac dung dung dich chuan cé
noéng do C2-C6 nhu Bang 1.

Dung dich chuén xdy dung dudng tuyén
tinh dinh lIuvgng tra hoa tan sdm Viét Nam:
Can chinh xac 3,04 mg G-Rb,, 1,15 mg G-Rd,
6,93 mg G-Rg, va 8,63 mg M-R2 vao binh
dinh mc 5 mL, thém methanol 100% dén
vach, lic déu thu hdn hgp chuin C1. Tir C1
pha loang véi methanol 100% dé thu dugc
cac dung dung dich chuin c6 nong d6 C2-C6
nhu Bang 1.

Tién hanh tiém vao hé thong sic ky. Ghi nhan
dién tich dinh (G-Rb,, G-Rd, G-Rg;, M-R2 va V-
R2) & mdi ndng d9. Xac dinh sy twong quan giira
nong d¢ va dién tich dinh bang cach lap phuong
trinh hoi quy tuyén tinh va xac dinh h¢ s tuong
quan tuyen tinh R.

Bing 1. Nong d¢ cc giai miu cua dudng tuyén tinh trong xay dung quy trinh djnh lugng cac saponin chinh
trong ché pham sam Viét Nam bing HPLC-UV

_ Néng d (mg/mL)
D':‘l'i;]’fh Bit sim Viét Nam 20% Tra hoa tan sdm Viét Nam
G-Rb, G-Rd G-Rg, M-R2 G-Rb, G-Rd G-Rg, M-R2
1 0,829 0,304 2,093 3,379 0,608 0,229 1,385 1,725
2 0,691 0,253 1,744 2,816 0,456 0,172 1,039 1,294
3 0,470 0,172 1,186 1,915 0,342 0,129 0,779 0,970
4 0,346 0,127 0,872 1,408 0,256 0,097 0,584 0,728
5 0,235 0,086 0,593 0,957 0,192 0,072 0,438 0,546
6 0,173 0,063 0,436 0,704 0,144 0,054 0,329 0,409
D¢ lap lai 80%, 100% va 120% lugng chit co sin trong

Phuong phip: Chuan bj 6 miu thir theo quy
trinh chudn bj miu di xdy dung. Tién hanh sic
ky timg mau, ghi nhan dién tich dinh va xac dinh
két qua ham lugng cac saponin quan tim c6 trong
cdc mau thir tinh trén mAu kho kiét.

Yéu cau: Gia tri do léch chuin tuong ddi (%RSD)
cta ham lugng khong dugce vuot qua 2,0%.

D¢ diing

Tir lwong mau thir (Bang 4) xic dinh lugng
chat chuin du kién can thém vao ung véi mirc

Ti 1& phuc héi (%)=

Lugng chit chuan tim lai (mg)

mau thir. Dua trén s6 liéu dugc trinh bay tai Bang
4, xac dinh téng lugng chudn (mg) cin sir dung
cho 9 mau d¢ ding dé pha dung dich me. Sau dé
thém mot thé tich chinh xac dung dich me d biét
tredc nong dd vao mau thir sao cho phu hgp véi
lrong chuan du kién thém vao.

Tai mdi mirc, thuc hién 3 mau doc lap, tong
cong c6 9 miu duge tiém vao hé thong sic ky
trong cung mot diéu kién. Do dung (hay ty 18
phuc hdi) dugc tinh theo cong thirc:

x100

Luong chat chuén thém vao (mg)
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Yéu ciu: Ty 1é phuc hdi nim trong khoang
98,0 - 102,0%.

Gidi hgn phdt hi¢n (LOD), gicéi han dinh
liegng (LOQ)

Phuong phap: Xac dinh ty 1¢ tin hiéu trén
nhidu (S/N) duoc thuc hién bing hé théng
HPLC. Xac dinh LOD la nong do tuong (ng
v6i S/N 1a 2-3, LOQ 1a nong d6 tuong rng véi
S/N la 10.

3. Két qua

3l Ap dung SPE trong dmh tinh saponin
bang sdc ky l6p mong

Hinh 1. Sic ky d6 16p mong so sanh dich chiét MeOH
cta bt sim Viét Nam 20% (A) tra hoa tan sim Viét Nam
(B) c6 qua xir ly va khong qua xir ly SPE C18
A: Bot sam Viét Nam 20%, B: Tra hoa tan sdm Viét Nam
Chii thich: HHC: hon hgp chuan V-R2, M-R2, G-Rg,, G-Rd,
G-Rb;; CTP: cao toan phﬁn Sam Viét Nam,; Bov/ Tra MeOH':
mau bt sam Viét Nam 20% va tra hoa tan sém Viét Nam dugc
chiét biang MeOH 100%; Bot/ Tra SPE: mau bét sam Viét Nam
20% va tra hoa tan sam Viét Nam duwoc xii Iy bang SPE.

Két qua SKLM da chimg to6 mau bot sam Viét
Nam 20% va mau tra hoa tan sim Viét Nam dugc
chiét bing MeOH 100% khong xur ly bing SPE
chira nhiéu tap chit phan cuc khién miu bi kéo
vét trong qua trinh séc ky, khong tach cac vét nén
khong phat hién dugce cac saponin bﬁng SKLM
trong diéu kién thuc nghiém. Nguoc lai, cac mau
dugc xir ly bing SPE di loai duoc hiu hét cac tap
phan cuyc, giir lai toan bd saponin chinh dac trung
trong Sam Viét Nam nén cac vét saponin dugc

phan tach va phat hién tét hon. Vi vay, SPE rét
hiéu qua va can thiét cho viéc xir ly miu dinh
tinh bing SKLM.

3.2. Ap dung SPE vao phan tich dinh lheong
saponin trong cdc ché pham chira sam Viét Nam
bang HPLC-UV

3.2.1. Khao sat diéu kién xir Iy mau thur:

Boét sam Viét Nam 20%

Bot sim Viét Nam 20% (500 mg) duoc chiét
xuat nhiéu lan béng siéu am va1 nudc, lan luot
chiét véi 6, 6, 4 mL nudc, mdi lan siéu 4m trong
20 pht, thu dich chiét. Dich thu dugc & céc lan
chiét dugc trién khai SKLM, két qua cho thay
dich chiét 1an 3 khong con vét saponm trén sic
ky dd (Hinh 2.A). Do do, dén 1an chiét tht 3 véi
4 mL nudc da chiét kiét duge saponin trong mau
thir Bot sam Viét Nam 20%.

Tra hoa tan sam Viét Nam

Tra hoa tan sim Viét Nam (700 mg) duogc
chiét xuét nhiéu lan bing siéu 4m véi nudc, lan
lugt chiét véi 5, 4, 2 mL nuéce, mdi lan siéu 4m
trong 20 phat, thu dich chiét. Dich thu duoc & cac
lan chiét dugc trién khai SKLM, két qua cho thay
dich chiét 1an 3 khong con vét saponin trén sic
ky d6 (Hinh 3A). Do d6, dén lan chiét thir 3 vorl 2
mL nuée di chiét kiét dugc saponin trong mau
thir tra hoa tan sam Viét Nam.

3.2.2. Khao sat diéu kién xir ly mau thir bing
phuong phiap SPE cua bot sim Viét Nam 20% va
tra hoa tan sam Viét Nam:

Mau thir duge tinh ché bang ¢t SPE pha dao
C18 dé loai bo cac tap chét voi tée do cua qua
trinh nap mau va rira giai 1a 1 mL/phat. Cac dich
chiét nudc duge nap 1én cot SPE dd dugc hoat
hoa bing MeOH va cin bang véi nudc. Qua
trinh loai tap bing SPE dwgc khao sat bing
SKLM. Cot dugc loai tap ldn luot véi nude cat,
MeOH 10% va MeOH 20%, lan lugt ting 2 mL.
Sau d6 mau duge ria giai ra khoi cot SPE 5 lan,
mdi lan v6i 1 mL MeOH chira 1% acid formic.
Dich loai tap va rira giai dugc trién khai SKLM.
Két qua kiém tra bing SKLM (Hinh 2B, Hinh
3A va Hinh 3B) cho thiy ddi véi miu bdt sim
Viét Nam 20%, 6 mL nudc cét loai tap hiéu qua,
con mau tra hoa tan sim Viét Nam duoc loai tap
véi 6 mL nuéc cat va 4 mL MeOH 10% thi
khong con xuét hién vét tap trén ban mong. Cot
SPE tiép d6 duoc rira giai 5 lan, mdi lan voi 1
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mL MeOH chira 1% acid formic, két qua cho
thiy & ca mau bot saim Viét Nam 20% va tra hoa
tan sim Viét Nam ¢ 5 mL MeOH khéng con

Hinh 2. Két qua khao sat quy trinh xir Iy méu bot sim Viét Nam bang SPE

Xuét hién vét saponin nira (Hinh 2C, Hinh 3B),
nén 4,8 mL MeOH da dugc chon dé rira giai cac
saponin.

Hinh 3. Két qua khao st quy trinh xir Iy miu tra hoa tan sim Viét Nam bang SPE
Chii thich: HHC: hon hop chudn V-R2, M-R2, G-Rg,, G-Rd, G-Rb;; DCI-3: dich chiét lan 1-3; Nap 1-3: dich thu dwoc sau
qud trinh nap cét lan legt ciia dich chiét lan 1-3, H.4-H.10: 4-10 mL nwéc logi tap, 10.2-10.10: 2-10 mL MeOH 10% logi tap,
20.2-20.10: 2-10 mL MeOH 20% loai tap, 100.1-100.5: 1-5 mL MeOH chira 1% acid formic rica giai.

Két qua khao sat SKLM da chimg to viéc sir
dung SPE trong qua trinh xir ly mau thir da loai
bo hiru hiéu tap chit khong phai saponin trong
bot sdm Viét Nam 20% va tra hoa tan sdm Viét
Nam. Diéu nay giup loai bo anh hudng cia cac
tap chét 1&n qua trinh tach cac chét va han ché sy
tich tu cac tap chat trén cot dan dén viéc ting ap
suat khi phan tich lién lyc nhiéu miu thir trong
thoi gian dai. Tom lai, phuong phap SPE khao sat
¢ wu diém rd rét trong viéc loai tap chét ¢6 trong
nén miu phic tap, lam sach va lam giau cac

saponin quan tam, giup qua trinh phan tich HPLC
sau do thudn loi.

3.2.3. Tham dinh phuong phéap dinh lugng cac
saponin trong bgt sim Viét Nam 20% va tra hoa
tan sam Viét Nam bang HPLC-UV:

Tinh twong thich hé thing

Két qua khao sat tinh twong tich hé thong cua
phuong phap dinh lugng cic saponin trong ché
phiam bot saim Viét Nam 20% va tra hoa tan sim
Viét Nam bang HPLC-UV dugc trinh bay tai
Bang 2.
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Bang 2. Thong s6 sic ky cua cac dinh twong u‘ng vai G-Rb,, G-Rd, G- Rg, va M-R2 trong phuong phap HPLC-UV

Saponm | Tom tit tr i S N | Ag Rg
Bot sﬂm Viét Nam 20%
G-Rg, TB 15,104 6641527 7643 0,963 3318
%RSD 0,83 0,62
M-R2 TB 18,537 393183 6479 1,085 4,252
%RSD 0,65 1,89
G-Rb, TB 37,994 1906435 189387 0,838 2,466
%RSD 0,07 1,75
G-Rd TB 44,020 957546 385241 0,930 2,325
%RSD 0,08 1,36
Tra hoa tan sim Viét Nam
G-Rg, B 29,214 16154728 9931 0,976 2,501
%RSD 1,34 0,43
M-R2 TB 32,722 581637 63931 1,002 2,155
%RSD 0,47 1,65
G-Rb, TB 47,759 4773677 89519 0,730 1,937
%RSD 0,33 0,98
G-Rd B 65,020 2132116 115895 0,842 2,151
%RSD 0,34 0,38

Két qua: Cac thong s6 vé thoi gian luu,
dién tich dinh cua cac dinh tuong ng voi céc
saponin chinh cé %RSD cua thoi gian luu (tg)
va dién tich dinh (S) < 2%, hé s6 kéo dudi (A,)
0,73-1,5, do phan giai (R,) = 1,25, s6 dia ly
thuyét (N) > 1000. Hé théng HPLC-UV dugc
str dung phu hop dé thuc hién quy trinh dinh

A

luong cac saponin trong cic ché phim sim
Viét Nam.

Tinh ddc hiéu

Két qua khao st tinh dic hiéu cua phucmg
phiap dinh lugng cac saponin trong cdc ché
phim bing HPLC-UV dugc trinh bay dai dién
tai Hinh 4.

]

s T T T T
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Hinh 4. Sic ky d6 thé hién tinh dac hi¢u cua phu'ong phap dinh 1u'qmg saponin trong tra hoa tan Sam Viét Nam bing HPLC-UV
A:mau trﬁng, B: miu chuén, C: miu thir, D: mau thir thém chuén.
1: G-Rg,, 2: M-R2, 3: G-Rb,, 4: G-Rd
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Két qua: Thoi gian lyu cua cac dinh ung
v&1 cac saponin trong mau chuan va mau thir
tuong duorng nhau. Sic ky d6 miu trang
khong ¢cé tin hi¢u trung voi thoi gian lwu coa
cac dinh quan tdm. Khi thém chuin vao dung
dich thu, dién tich dinh cia mau thir ting 1én
s0 véi trude khi thém chudn. Do do, phuong
phap dinh lugng céc saponin trong ché phim

bot sam Viét Nam 20% va tra hoa tan sim
Viét Nam dat tinh dac hiéu.

Tinh tuyén tinh, dj lap lgi, LOD, LOQ

Két qua khao sat tinh tuyén tinh, d ldp lai,
LOD, LOQ cua phuong phép dinh lugng céac
saponm trong ché phim bot sim Vlet Nam 20%
va tra hoa tan sim Viét Nam bﬁng HPLC-UV
dugc trinh bay tai Bang 3.

Bing 3. Két qua thim dinh tinh tuyén tinh, d6 lap lai, LOD va LOQ cuia phuong phép dinh lwgng saponin bing HPLC-UV

Chi tiéu thim dinh
Saponin Gk san Khoéng tuyén tinh LOD LOQ D lip lai
Pliwoug triak b guy (mg/mL) (mg/mL)  (mg/mL)  (%RSD, n=6)
Bit sim Viét Nam 20%
y = 9904885 x x + 953088
G-Rg, Rew 09982 0,436 - 2,093 0,0057 | 00115 1,66%
= +

MR2 | 3, =200332§ RS 0,704 - 3379 03520 | 0,4787 1,45%

5 y = 8369058 x x + 91784 .
G-Rb, 1 =00 0,173 - 0,829 0,0056 | 0,0113 1,29%
GRd | YT ‘0142979 "0’;;9‘;3014 0,063 - 0,304 00049 | 0,0098 1,21%

Tra hoa tan sim Viét Nam
) y = 16695541 x x + 1065777 T
G-Rg, B 1994 0,329-1,385 0,0004 | 0,0009 0,38%
] y = 445268 x x + 22741
M-R2 Yo s 0,409-1,725 0,0151 | 0,0315 0,64%
= 10476334 x x + 149315
G-Rb, R*= 0.9998 0,144-0,608 0,0001 | 0,0003 0,30%

) y= 15623055 x x + 82451 i .

G-Rd R’ - 0,099 0,054-0,229 0,0003 | 0,0012 0,99%

Két qua khao sat cho thay, phuong phap dinh
luong saponin trong cic ché pham sam Viét Nam
bing HPLC-UV c6 d6 tuyén tinh tét véi R >
0,995, d¢ lap lai voi RSD = 2%. Vi viy phuong
phap HPLC-UV déu dat cac chi tiéu vé tinh tuyén
tinh, d¢ lap lai, LOD va LOQ.

Dy diing

Két qua khio sat do dung cua phuong
phap dinh lugng cac saponin trong ché phim
bot sam Viét Nam 20% va tra hoa tan sim
Viét Nam bang HPLC-UV dugc trinh bay tai
Bang 3 4.

Biing 4. Két qua tham dinh do ding cia phwong phap dinh lugng saponin bing HPLC-UV

Sin phim Bt sdm Vigt Nam 20% Tra hoa tan sim Vigt Nam
Mire = -
lrgng | Luwgng Lwgng Luong bj ,, | Lwong | Lugng | Lugng b
Saponin thém (mg) thém vao | tim lai phuc hoi cosan  thém vao | tim lai phuc hoi
- (mg) (mg) (%) (mg) (mg) (mg) (%)
80% 2,912 2.372 2,420 9951 4,381 4,362 4,421 99.83
G-Rgl 100% 2912 2,982 3,002 lOi 98- 4,381 5,482 5,530 IOi 7{;
120% 2912 3,527 3,574 . 4,381 5,895 5,949 ’
0,
80% 4,605 3,716 3,733 98.13- 6,145 5,672 5,679 99.36-
M-R2 100% 4,605 4,670 4,688 101.66 6,145 7,128 7,213 101.65
120% 4,605 5,523 5,559 ’ 6,145 7,665 7,740 )
0,
80% 1,099 0,945 0,938 97.89- 2,115 1,644 1,645 98,50-
G-Rbl 100% 1,099 1,188 1,169 101.14 2.115 2,066 2,046 100.63
120% 1,099 1,405 1,404 ’ 2,115 2,221 2,218 ’
0,
80% 0,479 0,352 0,354 98.43- 0,639 0,591 0,587 98,04
G-Rd 100% 0,479 0,442 0,443 101.88 0,639 0,742 0,747 10135
120% 0,479 0,523 0,527 g 0,639 0,798 0,796 ’
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Két qua khiao sat cho thiy, d¢ phuc héi
trong khoang 98 - 102%. Vi vday phuong phap
HPLC-UV déu dat cac chi tiéu danh gia va phu
hgp dé dinh lugng cac saponin chinh trong ché
pham bt sim Viét Nam 20% va tra hoa tan
sdm Viét Nam.

Két qua dinh lwong cdc saponm trong ché
phim bjt sam Vigt Nam 20% va tra hoa tan sam
Vit Nam bing phwo’ng phdap HPLC-UV

Ham lugng saponin trong ché pham bot sim
Viét Nam 20% va tra hoa tan sdm Viét Nam tinh
theo khoi lugng che pham khan duoc dinh lugng
bing HPLC-UV thé hién tai Bang 5.

Bing 5. Két qua dinh lugng saponin trong ché phim bt sam Viét Nam 20% va tra hoa tan sim Viét Nam
bang phuong phap HPLC-UV

Ham lwgng % (kUKI) tinh theo khéi lwgmg ché phadm khan
Mau thir B{t sim Viét Nam 20% Tra hoa tan sim Viét Nam
G-Rb, G-Rd G-Rg, M-R2 G-Rb, G-Rd G-Rg, M-R2
1 0,22 0,10 0,60 0,96 0,32 0,10 0,66 0,92
3 0,22 0,10 0,59 0,94 0,32 0,10 0,66 0,93
3 0,22 0,10 0,59 0,94 0,32 0,10 0,66 0,93
TB 0,22 0,10 0,59 0,95 0,32 0,10 0,66 0,93
Ham lwong
1,86 2,01
TBTC (%) $

Chai thich: Ham lugng TBTC (7): Ham lugng trung binh tong céng % (mg/mg).
Kl/kl: khoi heong/khoi heong.

Téng ham luong 4 saponin G-Rb;, G-Rd, G-
Rg;, M-R2 trong bdt sam Viét Nam 20% va tra
hoa tan sim Viét Nam dinh luqng bang phuong
phap HPLC-UV lan lugt la 1,86% va 2,01% tinh
theo khéi lwgng ché pham khan.

4. Ban ludn

Ky thudt SPE dugc ap dung rong rai gan day
de xtr ly cdc mau phan tich sac ky, nhat 1a cac
mau sinh héa va moéi truong. D6 véi saponin,
Courthout va CS [9] da 4p dung SPE C18 & xir
ly mau dinh luong cac ginsenosid trong Nhan
sdm va cac ché pham bang phuong phap do mét
d6 vét trén SKLM (TLC chromatography
den31tometry) B. S. Sun va cs. [10] cung dung
cot SPE C18 dé xir ly mau dinh luong cung lic
19 ginsenosid trong hic sim (black gmseng)
bang HPLC-ELSD. Véi cung phuong phap xtr ly
mau, H. Zhang va Y. Cheng [11] da dinh lu'cmg
cdc saponin trong mdt ché pham ban quyen
Trung Quoc ¢ cong thirc chira dan sdm va tam
That bang HPLC- MS... Nhu véy, viéc dung SPE
C18 trong xur ly mau dmh lwong da giup mang lai
hag:u qua dbi véi viée kiém nghlem saponin trong
cac dugc liéu thuge chi Panax va ché pham cua
chung. Két qua de tai nghlen clru cua chung toi
trén céac ché pham tir sam Viét Nam ciing cho
thiy viéc Xu ly mau bang cot SPE C18 da loai
bot tap chat va lam glau mau, gilp phat hi¢n
saponin bang SKLM va dinh lu'o‘ng bing HPLC-
UV hi¢u qua va on dinh, mic dau ngoa1 cac
saponin dic trung clia sim Viét Nam, cic ché
pham con chira cac ta duge vdi ty 1é cao va tinh

phin cuc khac nhau. Véi tinh phd bién va gia
thanh cua SPE C18 hién nay, chi phi kiém
nghiém s& ting khong dang ké so vai loi ich
mang lai vé tinh hiéu qua on dinh cua quy trinh
phan tich, ngoa1 ra viéc xtr ly mau con gitp bao
vé cot sac ky va hé thong HPLC vé lau dai.

- Ket luén

Pé tai da t1en hanh khao sat va xéy dung quy
trinh xir ly mau thir bang SPE dbi véi ché phim
sam Viét Nam gom bot cao sdm Vit Nam chira
20% cao long va tra hoa tan saim Viét Nam. Két
qua cho thay, cac mau dugc xir ly bing SPE C18
da dugc loai hau hét cac tap phan cuc chi yéu la
cac ta dugc phan cyc hién dién vdi ty 1€ cao trong
cong thire, gillp qua trinh phdn tich dinh tinh
saponin bang SKLM va dinh lrgng saponin bang
HPLC-UV chinh xéc, thuén lgi, dong thoi vé lau
dai giap duy tri tudi tho va hleu suat phan tich
cua cdt sic ky. Quy trinh sir dung SPE C18 trong
dinh lu'(mg 4 saponin chu yéu trong sim Viét
Nam gom G-Rg;, M-R2, G-Rb,, G-Rd trong 2
ché pham Sam Vigt Nam don gian trong ap dung
va dat céc tiéu chi yéu cau ve tinh tuwong thich hé
thong, dd dic higu, tinh tuyén tinh, do lap lai va
do dang. Tong ham luong 4 sapomn trong ché
pham bot cao sdm Viét Nam 20% va tra hoa tan
sam Vigt Nam lin luot 14 1,86% va 2,01% tinh
theo khoéi lugng ché phim khan giip xay dung
chi tiéu dinh lugng trong TCCS cho cic che
pham tur Sam Vi¢t Nam ndi trén. Viéc u'ng dung
SPE C18 dé xir ly mau thir c6 thé nghién ctru mé
rong ap dung hi¢u qua vao quy trinh dinh tinh va
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dinh lugng saponm trong cac san pham khéc tir Loi cam on: Cdc tdc gia chan thanh cam on So
sam Viét Nam noi riéng, ciing nhu cac san phdm  Khoa hoc va Cong nghé thanh phé Hé Chi Minh da
sam thudc chi Panax khac. tai trg cho dé tai nghién ciru nay.
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Tom tat

Ciy rau déng bién dugce sir dung dé diéu tri nhiéu bénh khac nhau, nhung dc biét duge biét dén vé tac dyng cai thign tri
nhé. Duoc dién Anh va My déu da co chuyén luan vé rau dé.ng bién, trong d6 mo ta chi tiét vé hinh thai, vi hoc va cac tiéu
chi d& d6 4m, do tro, dinh tinh, dinh lugng nhém hoat chat bacosid. Ap dung phuong phép hinh thai, vi hoc va cac dit ligu vé
hinh thi, diic diém vi hoc bot dugc lidu rau ding bién (Bacopa monnieri L.) di duge md ta. Dya theo céc tiéu chuén cia
Duoc dién M§ vé chuyén ludn rau déng bién, da thyc hién xdy dung tiéu chuén co s& cho duoc lidu rau ding bién thu tai Viét
Nam dé lam co s& cho viée xdc dinh tiéu chudn nguyén liéu san xuft céc san phim cai thién tri nhé.

Tir khéa: Rau ding bién, Bacopa monnieri, Bacosid, Cai thién tri nho.

Summary
Botanical Characteristics and Standardization Development of Bacopa monnieri L. in Vietnam

Bacopa monnieri L. is used to treat a variety of diseases but is especially known for its memory-improving effects. Both
British Pharmacopoeia and the American Pharmacopoeia have monographs on Bacopa monnieri L., which describe in detail the
morphology, microscopic anatomy and criteria of moisture, ash, qualitative and quantitative analysis of group of active
ingredients as “bacosides”. Applying morphological and microscopic anatomy methods and the morphological and microscopic
anatomy data, the powder of Bacopa monnieri L. has been described. Based on the standards of the American Pharmacopoeia on
the monograph of Bacopa monnieri L, a basic standard has been developed for Vietnam's Bacopa monnieri L to serve as a basis
for determining the quality of raw materials to produce products such as memory improvement products.

Keywords: Bacopa monnieri, Bacosides, Memory-improving effects.
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