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Tém tit: Bacoside la nhom hop chit triterpene glycosid ¢é cdu triic nhan dammarane,
dwoc biét dén la thanh phdn héa hoc chinh, s hitu nhiéu hoat tinh sinh hoc quy bau, dac biét
la tdc dung trén hé than kinh givip cdi thién tri nhé, tang cwong kha nang nhdn thirc, hoc hoi
ctia rau ddng bién (Bacopa monnieri). Bacoside A3 la mét trong nhitng hop chdt bacoside
chinh dwoc tim thcfy trong rau dcfng bién, chiu trach nhiém cho hoat tinh ciia nhém chat
bacoside va dwoc sir dung nhw chdt chudn dé phén tich xdc dinh ham lwong bacoside tong
trong dwoc liéu hodc cao chiét rau dd'ng bién. Tuy nhién hién nay o Viét Nam, chat chuan
Bacoside A3 chua c6 san ma phdi nhdp khau tir nwée ngodi véi gid rat cao va thoi gian ddt
hang kéo dai. Vi vdy dé chii dong trong viéc tw tao nguon nguyén liéu chdt chudn trong nuwéc,
trong bdi bdo nay chiing téi trinh bay két qua diéu ché, thiét ldp chdt chudn bacoside A3 (véi
dé sach cao > 98%, hiéu sudt dat 0,006% so véi duoc liéu mau kho) tw dwoc lieu rau dd'ng
bién thu tai Thanh Hod. Pong thoi xdy dung quy trinh dinh heong bacoside tong (tinh theo
tong ham hegng ciia 5 hop chdt bacoside chinh la: bacoside A3, bacopaside I, bacopaside
II, bacopaside X, va bacopasaponin C) theo chdt chuan bacoside A3. Quy trinh phén tich c¢6
do lap lai, do chinh xac va do nhay cao, dwoc ap dung dé danh gid chat luong cao chiét rau
dding bién Viét Nam & cdc diéu kién chiét xudt khdc nhau. Két qua cho thdy phwong phdp
chiét 5 (ngam dwoc liéu rau ding bién khé véi mede & nhiét d¢ phong 8 gio sau dé loai mede
va chiét mau véi con 96 dé ¢ 60°C) tao ra cao chiét cé ham lwong bacoside tong la cao nhdt
(10,6%). Pay la lan dau tién hop chdt bacoside A3 dwoc diéu ché va thiét ldp lam chat chudn
tir duege lidu rau ding bién ciia Viét Nam va dwoc dp dung d@é danh gia chat lwong ciia cdc
cao chiét rau ding bién ¢ cdc diéu kién chiét xudt khdc nhau.

* Vién Hoa hoc cac hop chét thién nhién, Vién Han 1am Khoa hoc va Cong nghé Viét Nam (VAST)
1 Trung tAm nghién ctru va chuyén giao cong nghé (VAST)
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Tir khoa: Rau dcfng bién, Bacopa monnieri, ham lwong bacoside téng, bacoside A3, HPLC,
dinh luong.

Abstract: Bacoside is the name of triterpene glycosides with dammarane structure,
known to be the main chemical constituent in Bacopa monnieri, which possesses many
valuable biological activities, especially effects on the nervous system to help improve
memory, enhance cognition and learning. Bacoside A3 is one of the major bacosides found
in B. monnieri, which is considered to be the main component responsible for the activity
of bacosides and has been used as a standard to determine the total bacoside content in
B. monnieri raw material and extracts. However, currently in Vietnam, bacoside A3 is not
available and must be imported from abroad with a very high price and long order time.
Therefore, in order to be proactive in creating a domestic source of bacoside A3, in this
article we present the results of preparation and establishment of the standard bacoside
A3 (with high purity > 98%, yield of 0.006% compared to dry sample) from B. monnieri
collected in Thanh Hoa province. Simultaneously, the process of quantitative analysis of total
bacosides (the total content of five major bacosides. bacoside A3, bacopaside I, bacopaside 11,
bacopaside X, va bacopasaponin C) according to bacoside A3 was developed. The analytical
procedure had high reproducibility, accuracy and sensitivity, was applied to evaluate the
quality of B. monnieri extracts under different extraction conditions. The results showed that
the extraction method 5 (soaking dried B. monnieri powder in water at room temperature for
8 hours and then removing water and extracting with alcohol (96 degrees) at 60°C produced
the extract with the highest total bacoside content (10.6%). This is the first time that bacoside
A3 has been prepared and established as a standard from Vietnamese B. monnieri and was
applied to evaluate the quality of B. monnieri extracts under different extraction conditions.

Keywords: Bacopa monnieri, total bacoside content, bacoside A3, HPLC, quantitative analysis.

I. Dit vin dé dang bién duogc s dung dé lam giam va
Rau ding bién hay con goi 13 rau sam ngan ngtra sy céng thang, tang sy tap trung,
tréng, rau sam dfng, cdy rudt ga, co tén cai thién tri nhd va chic nang nhan thirc
khoa hoc 1a Bacopa monnieri (L.) Wettst., khac,' C(_) the’ h(,) trg kha ning nhin th.uc o
thudc ho Hoa mdm cho (Scrophulariaceae). nguoi gia, rat 6t cho benh nhan Alzheimer,

Rau dang bién 14 loai thao moc than bo 1au
nam, phan bd rong rai khip cac ving dong
bang va Trung du mién Béc va mién Nam
nudce ta va dugc sir dung nhu mot loai rau
an hodc dé chita bénh suy nhuogc than kinh,
mat truong luc co, dong kinh, viém phé
quén, ho, hen, viém gan, thap kh6p va mot
sO bénh ngoai da. Dic biét, rau dang bién
dugc sir dung trong y hoc An D0 tir it nht
3000 nam truc dé cai thién tri nhé va kha
nang nhan thirc. Trong y hoc hién dai, rau

thiéu nang tuan hoan ndo, tai bién mach
mau nao. [1,2]

Céc nghién ctru da chi ra thanh phan
hoa hoc cua rau dang bién bao gdm cac
nhom chat triterpen glycoside, sterol,
sterol glycosid, cac phenylethan glycosid,
cucurbitacin, alkaloid va flavonoid. Trong
d6 thanh phan quan trong dugc cho la
chiu trach nhiém chinh cho tac dung
dugc 1y cua rau ding bién 1a cic hop
chat triterpene glycosid nhém dammaran
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(bacoside), trong d6 c6 bacoside A3. [3]
Do d6, chat lugng duogc li¢u rau déng bién
c6 thé dugc danh gia bang cach xac dinh
ham Iugng ctia nhdm hoat chét bacoside c6
trong dugc li¢u. Hon 30 hop chét bacoside
khac nhau chu yéu thudc hai bo khung
jujubogenin va pseudojujubogenin da
dugc phan 13p tir rau déng bién. [4] Theo
Dugc dién Anh va Dugc dién My, ham
luong bacoside tong duge tinh theo tong
ham lugng ctia 5 hop chét bacoside chinh
1a: bacoside A3, bacopaside I, bacopaside
II, bacopaside X, va bacopasaponin C.
Dugc dién My st dung bacoside A3 1am
chat chuan trong dinh lwong bacoside
téng trong rau dang bién. [5,6] Tuy nhién,
Dugc dién Viét Nam V chua dé cap dén
ham lugng bacoside va bacoside A3 trong
duoc liéu rau ding bién ciing nhu cac cao
chiét xuat rau déng bién. Hién nay & Viét
Nam, chat chuin Bacoside A3 chua c6 sin
ma phai nhap khau tir nuéc ngoai véi gia
rat cao va thoi gian dat hang kéo dai. Vi
vy dé chu dong trong viéc tu tao ngudn
nguyén liéu chét chuan trong nudc, trong
bai bao nay ching toi trinh bay két qua
diéu ché, thiét lap cht chuan bacoside A3
tir duoc li€u rau déng bién thu tai Thanh
Hoa. Pong thoi xay dung quy trinh dinh
luong bacoside tong theo chit chuan
bacoside A3. Quy trinh nay dugc ap dung
dé danh gia chat luong cao chiét rau ding
bién Viét Nam & cac diéu kién chiét xuat
khac nhau qua d6 nham dénh gia hiéu qua
ctia cac phuwong phap chiét.

II. Nguyén li¢u va phwong phap
nghién ciru

2.1. Nguyén liéu

Toan cay rau ddng bién duoc thu hai
tai tinh Thanh Hoéa, Viét Nam vao thang

2 nam 2022. Mau cay di dugc giam dinh
boi Tién si Nguyén Thi Phuong Trang —
Vién sinh théai va Tai nguyén Sinh vat,
VAST. Mau tiéu ban s6 RDB-22 dugc luu
trr tai Vién Hoa hoc céc hop chét thién
nhién, VAST.

2.2. Hod chdt va thiét bi

Sic ky 16p mong (TLC): Sic ky
16p mong duge thuc hién trén bang mong
trang san DC-Aluofolien 60 F . (Merck),
RP-18 F254s (Merck). Phat hién vét chat
bang dén tr ngoai ¢ hai budc séng 254nm
va 368nm va thude thir 1a dung dich H,SO,
10% trong con, ho néng tir tir trén bép dién
dén khi hién mau.

Séc ky cot (CC): Sic ky cot duoc
tién hanh véi chat hap phu 1a silica gel
pha thuong (0,040-0,063 mm, Merck) va
pha ddo RP-18 (0,040 mm, Merck), nhua
diaion ™ HP20 (Misubishi).

Phé cong hudng tir hat nhan 'H-(500
MHz) va “C-(125MHz) dugc do trén may
Bruker AM500-FT-NMR st dung TMS
lam chét ndi chuén.

Phuong phép dinh lugng dugc
thuc hién trén hé théng phan tich HPLC
Agilent 1260 vo1 cot Eclipse XDB-C8
(4,6 x 150mm, Sum) va detector UV-Vis.
Acetonitrile, methanol (tiéu chuan HPLC),
acid formic (Fa) d¢ sach 99% duogc mua tu
hang Merck, Puc.

2.3. Diéu ché, thiét lgp chit chuin
bacoside A3

Mau cdy rau ding bién sau thu hai,
phoi sdy kho, nghién thanh bot min. Bot
mau rau dang bién (1,5 kg) sau d6 dugc
ngam chiét voi con 96 d6 ¢ 50°C, (3 lan,
moi lan 24 gio). Dich chiét duoc gom lai,
loc qua gidy loc va cét loai dung méi dudi
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ap suat giam thu duoc 125 g cian chiét
téng RDPB/con. Cin RDB/cdn sau d6 duge
phan tan trong 200 ml nuGc cat ¢ nhiét do
phong rdi tién hanh chiét phan b 1an luot
bang n-hexan, ethyl acetate. Mdi dung moi
chiét 1ap lai 3 1an. Phan dich nuéc dem
cd quay con Y thé tich sau d6 duoc tién
hanh phén tach bai chéat hap phuy dianion,
rira giai bang hé dung méi metanol : nudc
ty 1€ (0:100, 25:75, 50:50, 75:50, 100:0).
Phan dich rtra giai bang hé metanol :
nuée (100:0) co quay dé loai dung méi
thu dugc 15 g can chiét methanol. Cian
methanol sau d6 dugc phan tach trén sic
ky cot silica gel voi hé dung moi rira giai
Diclometan/methanol/nuée (10:1:1) thu
dugc 5 phan doan ky hi¢u la M1 dén MS5.
Phan doan M2 tiép tuc dugc phan tach boi
sac ky cot pha dao RP18, rira giai bang hé
dung moéi methanol/nudc (4:1) thu dugc
4 phan doan M2.1 dén M2.4. Phan doan
M2.2 tiép tuc dwoc phan tach bang sic
ky cot silicagel pha thuong véi dung moi
rra gidi la Diclometan/methanol/nudc
(5:1:0,5) thu dugc 4 phan doan la M2.2.1
dén M2.2.4. Tinh ché phan doan M2.2.3
bang sic ky cot pha dao v6i hé dung méi
rira giai 1a methanol/nudce (3:1) thu dugce
hop chét sach ky hiéu 1a RDB-1 (95 mg,
hiéu suat dat 0,006 % so véi khdi luong
duogc li¢u kho).

Hop chit RPB-1: Bot vo dinh hinh,
mau tréng.

'H-NMR (500MHz, CD,OD) &
(ppm): 0,76 (1H, d, J = 9,5 Hz, H-5);
0,88 (3H, s, H-29); 0,90 (3H, s, H-19);
1,03 (1H, d, J= 5,5 Hz, H-17); 1,08 (3H,
s, H-28); 1,15 (3H, s, H-18); 1,16 (3H,
s, H-21); 1,20 (1H, d, J = 7,5 Hz, Ha-7);
1,40 (1H, dd, J = 9,5, 11,5 Hz, Ha-22);
1,49 (1H, dd, J = 9.5, 11,5 Hz, Hb-22);

1,71 3H, s, H-26); 1,74 (3H, s, H-27);
2,08 (1H, d, J = 7,5 Hz, Hb-7); 2,50 (1H,
m, H-13); 3,17 (1H, m, H-3); 3,94 (1H, m,
Ha-30); 4,04 (1H, m, Hb-30); 4,69 (1H,
td, J = 9,0, 1,5 Hz, H-23); 5,18 (1H, m,
H-24); 4,60 (1H, d,J = 6,5 Hz, H-1"); 3,26
(1H, m, H-2); 3,37 (1H, m, H-3"); 3,29
(1H, m, H-4"); 3,37 (1H, m, H-5); 3,64
(1H, m, Ha-6"); 3,92 (1H, m, Hb-6"); 4,47
(1H, d, J = 6,5 Hz, H-17); 3,51 (1H, m,
H-2"); 3,70 (1H, m, H-3”); 3,44 (1H, m,
H-4”); 3,30 (1H, m, H-5”); 3,70 (1H, m,
Ha-6"); 3,86 (1H, m, Hb-6"); 5,46 (1H, d,
J=12,0Hz, H-1""); 4,13 (1H, m, H-1"");
3,95 (1H, m, H-1""); 4,04 (1H, m, H-1"");
3,62 (1H, m, H-1""); 3,70 (1H, m, H-1"").

BC-NMR (125MHz, CD,0D) &
(ppm): 16,79 (C-29); 16,83 (C-19); 18,38
(C-26); 19,12 (C-6); 19,18 (C-18); 22,53
(C-11); 25,74 (C-27); 27,27 (C-2); 28,24
(C-28); 29,18 (C-12); 29,59 (C-21); 36,89
(C-15); 37,11 (C-7); 38,05 (C-13); 38,25
(C-8); 38,49 (C-10); 39,82 (C-1); 40,54
(C-4); 45,36 (C-22); 54,15 (C-9); 54,39
(C-17); 54,62 (C-14); 57,46 (C-5); 66,85
(C-30); 69,45 (C-20); 69,68 (C-23); 90,72
(C-3); 111,40 (C-16); 12627 (C-24);
136,73 (C-25); 104,2 (C-1°); 75,51 (C-2°);
78,21 (C-3); 71,66 (C-4); 78,10 (C-5");
62,62 (C-6"); 105,53 (C-17); 80,07 (C-
27); 87,41 (C-37); 70,25 (C-4”); 77,20
(C-57); 62,70 (C-6); 109,93 (C-1");
83,61 (C-2"); 77,57 (C-3""); 84,69 (C-
47 62,10 (C-57).

2.4. Cic phwong phdp chiét xuit
cao rau ding bién

Phwong phap 1:

500 gam bot rau déng bién kho duoc
ngam chiét véi nudc ¢ 60°C trong 4 gid
sau d6 chiét dé thu dich loc. Qua trinh
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chiét 1ap lai 3 1an. Gom céc dich chiét va
cat loai dung moi dudi ap sudt giam dén
kho kiét thu duoc 91,5 gam cao chiét.
Hiéu suit chiét dat 18,3 % so voi khéi
luong dugc liéu kho.

Phwong phap 2:

500 gam bot rau déng bién kho duoc
ngam chiét v6i con 96 d6 & nhiét dd phong
trong 24 gio sau d6 chiét dé thu dich loc.
Qua trinh chiét 1ap lai 3 1an. Gom cac dich
chiét va cat loai dung mdi dudi ap suét
giam dén kho kiét thu dugc 99 gam cao
chiét. Hiéu suat chiét dat 19,8 % so véi
khéi lwong duoc lidu khé.

Phwong phap 3:

500 gam bot rau déng bién kho duoc
ngam chiét voi con 96 do & 60°C trong 4
gid sau d6 chiét dé thu dich loc. Qua trinh
chiét lip lai 3 1An. Gom céc dich chiét va
cat loai dung moi dudi ap suit giam dén
kho kiét thu dugc 108,5 gam cao chiét.
Hiéu suét chiét dat 21,7 % so voi khoi
luong dugc liéu kho.

Phwong phap 4:

500 gam bot rau dang bién kho
dugc ngdm véi nudc & nhiét do phong
trong 8 gio. Loai bd dich nudc, ba dugce
liéu tiép tuc dugc ngam chiét v&i codn 96
do ¢ nhiét d§ phong trong 24 gio sau do
chiét dé thu dich loc. Qua trinh chiét véi
con lap lai 3 lan. Gom cac dich chiét va
cat loai dung moi dudi 4p suit giam dén
kho kiét thu dugc 69 gam cao chiét. Hiéu
suat chiét dat 13,8 % so vé6i khbi luong
duoc liéu kho.

Phwong phap 5:

500 gam bot rau dang bién kho
dugc ngdm véi nudc & nhiét do phong
trong 8 gio. Loai bo dich nudc, ba duoc

liéu tiép tuc dugc ngam chiét v&i cdn 96
d6 & ¢ 60°C trong 4 gid sau do chiét dé
thu dich loc. Qua trinh chiét v6i con lap
lai 3 1an. Gom céc dich chiét va cét loai
dung méi dudi ap suat giam dén kho kiét
thu dugc 97,5 gam cao chiét. Hiéu suét
chiét dat 19,5 % so v6i khdi luong duoc
li¢u kho.

2.5. Xdy dung quy trinh phan tich
ham lwong bacoside tong theo bacoside
A3 bang HPLC

2.5.1. Chudn bi méau

Chuan bj dung dich chuan: Hoa tan
10 mg bacoside A3 trong 10 ml methanol
dé thu duoc dung dich chudn gbc c6 ndng
d6 1000 pg/ml. Tiép tuc pha lodng t&i cac
néng d6 100, 200, 500, va 600 pg/ml. Cac
dung dich chuan duoc loc qua mang loc
0,45 pm trudce khi dugce ti€ém vao hé théng
sic ky.

Chuan bi dung dich thir: Can chinh
xéac khoang 15 mg cac cao chiét rau ding
bién va hoa tan trong 10 ml methanol.
Dung dich thtr sau d6 duoc loc qua mang
loc 0,45 pum trude khi dugc tiém vao hé¢
thdng sic ky.

2.5.2. Piéu kién dinh lwong

Sy dinh luong duoc tién hanh trén
hé thdng thiét bi HPLC 1260 véi cot
Eclipse XDB-C8 (4,6 x 150mm, Spm)
va detector UV-Vis duoc cai dat ¢ budc
song 205 nm. Dung moi pha dong kénh
A: dung dich nudc 0,1% acid formic, kénh
B: acetonitrile. Tc do dong 1,0 mL/min.
Nhiét d6 cot duy tri & 25°C. Thé tich tiém
mau 10 puL. Pha dong dugc ria giai theo
chuong trinh gradient nhu sau (bang 1):
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Bang 1. Chuong trinh gradient
Thoigian | o/ wcanhA | % Kenh B

(phut)

0-15 80-70 20-30
15-38 70 30
38-40 70-80 30-20
40-45 80 20

2.5.3. Phuwong phap xac dinh ham
leong tong bacoside trong cao chiét rau
ding bién

Chung t6i tham khao Dugc dién My
[6] dé dua ra phuong phap xac dinh ham
luong bacoside tong trong cao chiét rau
ding bién bang cach tinh tong dién tich
cac pic ctia 5 hop chit bacoside chinh va
quy doi tuong dwong theo phuong trinh
dudng chudn cia chit chuin bacoside
A3. Theo Duoc dién My, & cac diéu kién
phan tich da chon thi cac bacoside chinh:
bacopaside I, bacoside A3, bacopaside II,
bacopaside X, va bacopasaponin C sé& 1an
luot xuat hién theo thoi gian luu ting dan.
Dua trén co s¢ nay, chung toi co thé dinh
vi cac pic bacoside chinh trén sic ky do
khi phan tich cac miu cao chiét rau ding
bién khi 4p dung cac diéu kién phén tich
tuong ty.

II1. Két qua va thao luin

3.1. Két qua thiét lgp chit chudn
Bacoside A3 (RDB -1)

Hop chit RPB-1 thu dugc dudi
dang bot vd dinh hinh mau tréng. Phé
cong huong tir hat nhan “C-NMR cua
hop chidt RDB-1 cho thdy tin hiéu cta 47
nguyén tir cacbon. Trong do, 30 nguyén
ta C ¢ dd chuyén dich héa hoc 6. hoan
toan tring khép véi do chuyén dich hoa
hoc 6. cua b khung jujubogenin trong tai
li¢u tham khdo [7]. 17 nguyén to C con
lai c6 do chuyén dich héa hoc 3 nam

trong khoang 62,10 toi 109,93 goi y su co
mat cia 3 don vi duong vaoi 3 nguyén tir
cacbon anomeric 6 J . lan luot 12 109,93,
105,53 va 104,22 ppm.

Phan tich dir liéu phé 'H-NMR,
13C-NMR két hop v&i pho hai chiéu HSQC
ctia hop chat RDB-1 cho thiy tin hiéu cta
7 nhom metyl dang singlet tai 6, 0,88,
0,90, 1,08, 1,15, 1,16, 1,71 va 1,74 ppm,
7 nhém metin tai 6. 126,27, 90,72, 69,68,
57,46, 54,39, 54,15, 38,05 ppm, 9 nhém
metylen tai 566,85, 45,36, 39,82, 37,11,
36,89, 29,18, 27,27, 22,53, 19,12 ppm va
7 nguyén tur cacbon bac 4 tai 8. 136,73,
111,4, 69,45, 54,62, 40,54, 38,49, 38,25
ppm thudéc bd khung jujubogenin. Ba
proton anomeric tuong ing voi ba nguyén
tir cacbon anomeric ¢6 6.1a 109,93, 105,53
va 104,22 ppm c6 d6 chuyén dich hoa hoc
5,4,60 (1H, d, J= 6,5 Hz), 4,47 (1H, d, J
= 6,5 Hz), 5,46 (1H, d, J = 2,0 Hz). Dya
vao céc dit kién thu duoc tir phé 'H-NMR,
3C-NMR, HSQC két hop véi dir kién
phé thu dugc tir phd hai chiéu HMBC va
COSY cho phép du doan su c6 mat cua 2
phan tir duong glucopyranose va 1 phan
tor duong arabinofuranose trong phan ti
RDB-1. Tuong tac xa HMBC gitta H-1”
(8,4,47) va C-3 (3.90,72) goi ¥ phan tu
glucose dugc gin vao vi tri C-3 ciia khung
jujubogenin. Hang sb twong tac J= 6,5 Hz
goi ¥ day 1a lién két p-glycoside. Twong
tac HMBC gitra H-1° (5,,4,60) va C-3" (5.
90,72) goi y phan tir glucose thir hai dugc
gan vao vi tri C-3” ctia phan tir glucose thir
nhat thong qua lién két S -glycoside (hing
s6 twong tac J=6,5 Hz). Tuong tac HMBC
gita H-1"" (5,, 5,46) va C-2” (3. 80,07)
goi y phan tir duong arabinofuranose gin
vao vi tri C-2” cta phan tor duong glucose
thi nhat. Hang sb twong tac J = 2,0 Hz goi
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¥ hai phan tir duong duoc ndi voi nhau
thong qua lién két a-glycoside.

So sanh dit kién phé thu duoc cua
hop chat RDB-1 voi dit kién phd cua
bacoside A3 trong tai li¢u tham khao [8]
thdy hoan toan tring khép. Do d6 hop chét

RDB-1 dugc xac dinh la bacoside A3 hay
3-B-[O-B-D-glucopyranosyl (1—3)-O-[a-
(1-2)]-O-p-D-
glucopyranosyl)-oxy] jujubogenin (hinh
1). Hop chat RDB-1 hay bacoside A3 dat
dd sach > 98% khi phan tich trén HPLC.

L-arabinofuranosyl

Hinh 1. Cdu triic hop chat bacoside A3 phén ldp tir rau dding bién

3.2. Xdy dung dwong -chudn
bacoside A3

Hinh 2. Pho UV cua chat chuan
bacoside A3

Hinh 3. Séc ki dé cia chat chuan
bacoside A3

Area = 8.87094405"Amt -16 853503

? 7 |Rel. Res%(1): 1.885

2000 2
0 Correlation: 0999588
0 500 Amountfug/mi]
Hinh 4. Duong chuan dinh luong
bacoside A3

Bacoside A3 dugc phat hién boi
detector UV-Vis/DAD & budc song 205
nm (budc song nay duoc chon thong qua
thi nghiém quét khoang hap thy cuc dai
UV cuia bacoside A3 két hop voi viée tham
khao cac tai liéu da cong bd [6,9,10]. Phd
UV cua chit chuin bacoside A3 dugc thé
hién ¢ hinh 2. Pic tin hiéu ctia bacoside A3
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dugc phat hién mot cach on dinh tai thoi
gian luu Rt khoang 28,7 phut (hinh 3).

Puong chuan dinh luong bacoside
A3 (hinh 4) dugc thiét 1ap dya trén thang
noéng do6 100-1000 pg/ml, mdi nong do
dugc phén tich 1ip lai 3 1an. Dién tich
pic trung binh thu duoc sé& 1a s liéu dé
dung duong chuén biéu dién sy phu thudc
cia dién tich pic vao ndng do. Két qua
thu dwoc phuong trinh duong chuan y
= 8,87094495x — 16,853503 c6 hé sb R?
= 0,99988. Piéu nay chimg to rang giita
néng do bacoside A3 va dién tich pic co
su trong quan tuyén tinh tot.

3.3. Tinh thich hop ciia hé thong

Bdng 2. Két qua danh gid tinh thich hop
ciia hé thong

Tién hanh sic ky d6i voi dung dich
chuan bacoside A3 ¢ néng d6 500 pg/ml
& diéu kién da chon lap lai 6 lan. Thoi
gian luu va dién tich pic twong ung duoc
thé hién trong bang 2. Po léch chuin
trong ddi cua thoi gian luu va dién tich
pic 1an luot 1a 0,05% va 0,21% (< 2%)
chung to hé thdng sic ky va cac diéu kién
phén tich 1a phu hgp cho viéc phan tich
dinh lugng.

3.4. D¢ lap lai ciia phwong phap

Do lap lai cia phuong phap duogc
xé4c dinh trén cung mot mau thir cao chiét
rau ding bién bang cach xac dinh ham
lwgng bacoside tong theo phuong phap da
mo td & muc 2.5. Phép phan tich dugc lap
lai 6 1an. Tinh toan do 1éch chuin twong

STT Thoi gian lvu | Dién tich dbi cua ham luong bacoside tong. Két
(phut) pic qua phan tich dugc thé hién trong bang 3.
1 28,712 4495 D6 lach chuin t 461 ctia ham 1
5 28.721 14137 0 1 wan tuong doi cta ham luong
3 28 689 4498 bacoside tong 1a 0,23 % (< 1,5 %). Do d6
4 28,703 4486 phuong phap phan tich da xay dung cé
5 28,695 4505 d6 13p lai cao, co thé ung dung dé danh
6 . 28,685 4510 gia ham lugng bacoside tong trong cao
Trung binh 28,701 4496,83 hid dhne bid
SD 0,014 9.58 chiét rau dang bién.
RSD (%) 0,05 0,21
Badng 3. Két qua danh gia do 1ap lai ciia phwong phdp
Khoi lwong cao chiét | Dién tich | Nong d9 (ng/| Ham lwgng bacoside tong trong
STT , . X c (X
(mg) pic ml) cao chiét rau dang bién (%)
1 15,0022 1397 159,38 10,62
2 15,0011 1395 159,15 10,61
3 15,0013 1392 158,82 10,59
4 15,0018 1400 159,72 10,65
5 15,0028 1398 159,49 10,63
6 15,0007 1401 159,83 10,65
Trung binh 10,63
SD 0,025
RSD (%) 0,23
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3.5. D¢ chinh xdc ciia phwong phdp

Do chinh xac ctia phuong phap duoc
xac dinh bang phuong phap thém chuan.
Can chinh x4c khoang 15 mg mau thir cao
chiét rau déng bién va tién hanh xir Iy mau
theo quy trinh d3 néu & myc 2.5.1. Tién
hanh thém chuan bacoside A3 ¢ ba muc 1
mg, 2 mg, 4 mg vao mdi 10 ml dich chiét
mau thir. Phan tich dinh luong bacoside

tong trong cac mau trudc va sau khi thém
chuan. Két qua duogc thé hién trong bang 4.
Két qua do thu hoi trung binh ctia phuong
phap dinh luong bacoside tong trong cao
chiét rau ding bién bang phuong phap
HPLC dao dong tir 100,44% — 100,91%
(nam trong khoang 98% - 102%). Diéu
nay chung to phuong phdp phan tich da
xay dung c6 do chinh xac cao.

Bdng 4. Két qua danh gid d¢ chinh xdc ciia phwong phdp

Khéi lugng cao Thé tich miu | Chuin thém NO? gdo bac2s1de Trung binh D thu h ol
chiét(mg) | thir(ml) | vao(mg) | ‘ongsauthem o jop | trungbinh
g g chuin (ug/ml) Hg (%)

15,0012 10 0 159,49
15,0022 10 0 160,28 139,57 0
15,0010 10 0 158,93
15,0021 10 1 259,14
15,0016 10 1 260,05 26001 100,44
15,0026 10 1 260,84
15,0013 10 2 362,06
15,0005 10 2 360,60 361,39 10091
15,0012 10 2 361,50
15,0009 10 4 560,80
15,0008 10 4 562,16 261,48 100,48
15,0017 10 4 561,48

3.6. Gidi han phat hién va gioi han
dinh luong

Gi61 han phat hién (LOD) va gidi
han dinh lugng (LOQ) duoc xac dinh dya
vao duong chuan. Gi6i han phat hién LOD
duoc tinh todn theo cong thuc 3*SD/a,
trong d6 SD d¢ 1éch chuan, a do ddc cla
duong chuin. Gidi han dinh luong LOQ
dugc tinh toan theo cong thirc 10*SD/a.
Két qua cho thay gi4 tri LOD va LOQ ciia
bacoside A3 duoc xac dinh lan luot 13 3,2
pg/ml va 10,8 pg/ml.

3.7. Ap dung xdc dinh ham lwong
bacoside tong trong cdc cao chiét rau
ding bién 6 cdc diéu kién chiét xuit
khdac nhau

Str dung phuong phap dinh lugng da
xdy dung dé danh gia ham lugng bacoside
téng trong cac cao chiét rau dang bién thu
dugc theo cac phuong phap chiét khac
nhau dugec mé ta & muc 2.4. Két qua thu
dugc (bang 5) cho thiy phurong phép chiét
5 (ngdm dugc liéu rau dang bién kho
voi1 nude & nhiét do phong 8 gid sau do
loai nude va chiét miu véi con 96 d6 &
60°C 3 lf?ln) tao ra cao chiét c6 ham lugng
bacoside tong 13 cao nht (10,6%) véi hiéu
suét chiét cao (19,5%). Phuong phap chiét
4 (ngam duoc liéu rau dang bién kho voi
nudc ¢ nhiét do phong 8 gid sau do loai
nudce va chiét mau véi con 96% & nhiét do
phong 3 14n) cho cao chiét c6 ham luong
bacoside tong cao thi hai (9,98%) véi hiéu
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suat chiét dat 13,8%. Phuong phap chiét 3
(chiét rau dang bién véi con 96 d6 & 60°C)
cho hiéu suit chiét cao nhat (21,7%) voi
ham lugng tong bacoside trong cao chiét
chi dat 8,23%. Phuong phap chiét 2 (chiét
v6i con 96 d6 ¢ nhiét d6 phong) cho hiéu
suat chiét dat 19,8% nhung ham luong
bacoside trong cao chiét lai thap (6,18%).
Phuong phap chiét 1 (chiét v6i nudc &
60°C) cho hiéu suit chiét trong dbi cao
(18,3%) nhung ham lugng bacoside tong
trong cao chiét lai rat thép chi dat 0,65%.

Cin ctr vao két qua thu duoc (hiéu
sudt chiét, ham lugng bacoside tong trong
cao chiét), chiing t6i nhan thiy phuong
phap chiét 5 1a t6i wu nhat, cho cao chiét
c6 ham lugng bacoside tong cao nhét
10,60% (tinh theo 5 bacoside chinh),

hiéu sudt chiét cao (19,5%). Viéc ngam
duoc liéu rau déng bién véi nude trude
khi chiét voi con gitip cho bot duoc lidu
mém, trrong nd dé cho dung moi chiét dé
dang xam nhdp va hoa tan cac hoat chét
hon. Mat khac, viéc loai bo dich nudc
nay s€ giup loai bo dugc mot phﬁn cac
tap chat khoi duoc lidu trude khi chiét
v6i dung moi con bao gdm chét duong,
mudi va chit nhay d& tan trong nudc.
Quy trinh chiét don gian, d& thyc hién,
dung moi an toan than thién moi truong,
khong doi hoi thiét bi phirc tap, c6 thé ap
dung & quy md san xuat. Pidu ndy goi
¥ ¢6 thé ap dung phwong phap chiét nay
dé san xuit cao chiét rau ding bién lam
nguyén liéu bao ché cic san pham thuc
pham bao vé stc khoe.

Bdng 5. Ham lwong bacoside tong trong cao chiét rau ding bién ¢ cdc diéu kién chiét

khac nhau
TT Ky hi¢u| Phuong phép chiét/ dung méi/ | Hiéu suat | Ham hwgng bacoside tong (tinh cho 5
mau nhiét do chiet chiét (%) | bacoside chinh) trong cao chiét (%)
1 | RDB-1 |1/ nude/60°C 18,3 0,65
2 | RDB-2 |2/con 96 d§/ nhiét do phong 19,8 6,18
3 | RBB-3 |3/ con 96 do/ 60°C 21,7 8,23
4/ chiét loai nudce ¢ nhiét do phong/
4| RBB-4 )it cdn 96 d6 nhiét do phong 1338 998
5/ chiét loai nudc ¢ nhiét do phong/
O | ROB-S 1 ié t con 96 do 6 60°C 195 10,60

ﬁ
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Hinh 5. Sdc ky @6 HPLC ciia mau dwoc liéu RPB-5; (1) bacopaside I; (2) bacoside A3; (3)
bacopaside II; (4) bacopaside X; (5) bacopasaponin C
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IV. Két luan

Day 14 1an dau tién hop chat bacoside
A3 duoc thiét 1ap lam chat chuan dinh
luong dé danh gia chét luong duogc li¢u va
cao chiét xuit rau dang bién thong qua viéc
danh gia ham luong bacoside tong. Cau
truc cua bacoside A3 dugc xac dinh dya vao
phuong phap phd cong hudng tir hat nhan
NMR m6ét va hai chiéu két hop so sanh véi
dir liéu pho trong tai liéu tham khao. Hop
chat bacosdie A3 dugc thiét 1ap lam chét
chudn véi d6 sach cao (> 98%). Quy trinh
dinh luong bacoside tong trong cao chiét
rau dang bién bang HPLC c6 do lap lai,
d6 chinh xac cao, do nhay tét v6i giéi han
phat hién va giéi han dinh luong 1an luot
1a 3,2 va 10,8 pg/ml. Chung t6i da ap dung
phuong phap dinh luong xay dung dugc dé
danh gia chat luong cao chiét rau ding bién
Viét Nam theo 5 phuong phap chiét xuat
khac nhau. Két qua cho thdy phuong phap
chiét 5 (ngam dugc lidu rau déng bién kho
v6o1 nude ¢ nhiét d§ phong 8 gid sau do loai
nudce va chiét mau véi con 96 do & 60°C 3
lén) 1a t&i wu nhét, tao ra cao chiét c6 ham
luong bacoside tong 1a cao nhat (10,6%)
(tinh cho 5 bacoside chinh), va c6 thé ap
dung phuong phap chiét nay dé san xuét
cao chiét rau ding bién lam nguyén liéu
bao ché céc san pham thuc phdm bao vé
suc khoe.

Loi cam on: Nghién clru nay dugc
thyc hién véi su hd tro kinh phi cia dé tai
mi s6 UDSXTN.01/22-23.
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