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Tém tit. Ttr cao chiét ethanol 80% ctia mAu ré toc cdy Sam Viét Nam nudi cdy, hop chat saponin véi
khung dammaran da dwoc phan 1ap bang phuong phép sic ky cot. Hop chat nay duwoc xac dinh la
ginsenoside Re (1) dya trén cac phuong phap phd bao gom céng huong tir hat nhan (NMR) va phd
khoi (MS), két hop so sanh véi dir liéu phé thuc nghiém da cong bs. Phuwong phap dinh luong
ginsenoside Re trong mau ré toc cidy Sam Viét Nam nudi cdy bang phuong phap HPLC-UV da dwoc
xay dung va tham dinh theo huéng dan ctia ICH (theo céc tiéu chi vé do dung, do lap lai, d6 tuyén
tinh va d¢ chon loc). Qua trinh dinh leong duoc thuc hién trén cot pha dao Cis Shimadzu Shim-pack
GIST (4,6 x 250 mm; 5 ym); hé dung moi duoc sit dung la gradient hén hop acetonitril — nuwéc; téc do
dong la 1 mL/phut; budc séng phat hién UV A = 196 nm. Day la nghién cttu dau tién vé phan lap va
dinh luong ginsenoside Re trong mau ré téc céy Sam Viét Nam nudi cdy.
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Abstract. From the 80% ethanol extract of the hairy root cultures of Panax vietnamensis, a main
dammarane-type saponin was isolated by using the chromatographic method. The isolate was
identified as ginsenoside Re (1) via an extensive analysis by using NMR and MS, as well as comparison
with published data. A quantitative procedure using HPLC with a UV detector has been developed to
determine the ginsenoside Re content from the hairy roots of cultured P. vietnamensis, and the
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procedure was also validated according to the ICH guidelines in terms of accuracy, repeatability,
linearity, and selectivity. The determination was carried out by using a C18 Shimadzu Shim-pack GIST
(4.6 x 250 mm; 5 um) column as a stationary phase with a gradient solvent system of acetonitrile-water
as eluant. The flow rate was set at 1.0 mL/min and UV detection at 196 nm. This is the first report on
the isolation and quantitative analysis of ginsenoside Re in the samples of P. vietnamensis hairy roots.

Keywords: Panax vietnamensis, hairy root, HPLC, ginsenoside Re

1 Mo dau

Sam Viét Nam hay con duwoc goi la sam
Ngoc Linh, c¢6 tén khoa hoc la Panax viethamensis
(ho Nhan sam — Araliaceae), la mot loai sam dac
hitu cua Viét Nam, sinh truong tap trung ¢ chan
nui Ngoc Linh (Quang Nam va Kon Tum). Ngoai
ra, mot s tht dudi loai cua cay sam Viét Nam
con duoc phat hién ¢ Lai Chau va Langbiang [1,
2]. Trong y hoc ¢6 truyén, sam Viét Nam duoc st
dung véi tac dung chinh la tang cuong sttc khoe
va phuc hoi sinh lyc. Céc nghién ctru duoc ly da
chttng minh sam Viét Nam c¢6 tdc dung giam cang

théng, bao vé gan va kich thich mién dich [3, 4].

Céc két qua nghién cttu vé hda thue vat cua
cay sam Viét Nam tdp trung chu yéu vao by phan
duoc st dung chinh la phan dwdi mat dat (ré va
than ré) [1, 3]. Thanh phan héa hoc chinh cta loai
P. vietnamensis la cac saponin khung dammaran.
Cac saponin nay duoc chia lam 3 phan nhom, bao
gom  protopanaxadiol, protopanaxatriol va
ocotillol. Céc hop chat saponin chinh trong loai P.
vietnamensis la ginsenoside Rbl, ginsensoside Rd,
ginsenoside Rgl, majonoside R2, v.v. [1, 4]. Céc
hop chét saponin tir loai P. vietnamensis da dwoc
chiing minh c6 tac dung chong ung thu, giam lo
au, chong viém, giam dau va bao vé t€ bao than
kinh [3, 4].

Tuwong ty nhu cac loai sam khac trén thé
gidi, cay sam Viét Nam cling c¢ thoi gian sinh
treong trung binh 5-7 nam trudc khi ¢ thé dat
ham luong hoat chat cao nhat. Trong khi d6, hién
nay nguon cung cap sam chua yéu cho thi treong
dén tir tw nhién hodc canh tic ban tw nhién nén

dan dén hién twgng gia ban rat cao trén thi truong
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[1, 5, 6]. Trong nhitng nam gan day, nudi cdy md
bang cong nghé sinh hoc 1a mot hwéng nghién
cttu méi véi muc dich tao ra nguén nguyén liéu
sinh kh&i 1én nham t&i wu héa ham luwong cac
hoat chat sinh hoc cling nhu gitp phan nao thay
thé cho duoc liéu tw nhién trong cong nghiép
duoc [7, 8]. Trong s6 cac ki thuat nudi cdy sam, ré
toc la bd phan duwgc nghién cttu nhiéu do ¢
nhitng vu diém nhu ¢6 kha nang sinh truong
manh, bén viing vé mat di truyén, khong phu
thudc vao chat diéu hoa sinh treong ngoai sinh,
dong thoi c6 thé sinh tong hop cac hoat chat sinh
hoc véi ham lwong cao [5, 9, 10]. O Viét Nam da
c6 mot s6 nghién cttu dua ra cadc phuong phap tao
ré toc nudi cdy tir cdy sam Viét Nam, nhung chuwra
c6 nghién ctu phan lap va xac dinh ham luong
hoat chat chinh trong cdc mau ré téc nudi cdy [4-
8]. Do do, xac dinh cac thanh phan chinh trong
mau ré toc ctia cdy sam Viét Nam nudi cay trén
cac hé thong bioreactor, tit d6 cung cap nhitng co
s0 khoa hoc cho viéc viéc nghién cttu, iing dung
trong san xuat la hét stic can thiét. Nghién ctru
nay md ta quy trinh phan lap va xac dinh cdu trac
hop chat saponin khung dammaran chinh (1) la
ginsenoside Re, dong thoi xay dung phuong phap
dinh lwong hop chat nay trong mau ré téc cua cay

sam Viét Nam nudi cay.

2 Dai twgng va phwong phap

2.1  Nguyén vit liéu va héa chat

Nguyén liéu duoc st dung trong nghién
ctru 1a mau ré téc ctia cAy sam Viét Nam nudi cay
do Vién Di truyén Nong nghiép, Vién Khoa hoc
Nong nghiép Viét Nam, cung cdp. Ré toc duoc
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nuoi cay trén bioreactor 20 L trong 90 ngay tai
phong nudi cay khép kin; énh sang duoc chu
ddng diéu chinh 80-100 lux; nhiét do 21 + 2 °C; d6
am duoc ¢ dinh 6 mtc 57 + 5%; mdi truong nudi

cay khoang co ban SH, b6 sung 50 g duwong/L.

Hinh 1. M4u ré téc Sam Viét Nam nudi cdy duoc st
dung trong nghién ctru

Céc thi nghiém sic ky 16p mong duwoc thuc
hién trén ban méng trang sdn pha thuong silica
gel Fass (Merck), pha dao RP-C18 Fasss (Merck). Sc
ky cot dwoc thue hién trén pha tinh silica gel pha
thuan (63-200 um, Merck), pha dao RP-C18 (30—
50 um, Merck). Chat d6i chiéu ginsenoside Re
phan lap tir mau ré téc cta cdy sdim Viét Nam
nuodi cdy c6 do tinh khiét 96% tinh theo ty 1é phan
trdm dién tich pic HPLC (bwdc song A = 196 nm).
Cac dung moi, hoa chat dung cho HPLC cua hang
Merck va dat tiéu chuan st dung trong HPLC; cac
dung moi, hoa chat dung dé€ xt ly mau déu dat
tiéu chudn tinh khiét phan tich (P.A.).

2.2 Thiétbi

Phé cong hudng tir hat nhan (NMR) cua céc
hop chat phan lap dwoc ghi trén may Bruker
AM500 FT-NMR. Ph8 khéi MS duge do tai hé
thong LC-MS (Shimadzu, Nhat Ban). Céc thi
nghiém phan tich va dinh luong dwoc thuc hién
trén hé thong HPLC Agilent 1260 Infinity II
(Agilent, My), cot pha ddo Cis Shimadzu Shim-
pack GIST (4,6 x 250 mm, 5 um), két noi véi may
tinh ¢6 cai dat phan mém Control panel dé truy

xuat két qua.
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2.3 Phuong phap
Chiét xuat va phan lap

Ré téc ctia cay sam Viét Nam (Panax
vietnamensis) nudi cay (109 g) duwoc ngam chiét véi
ethanol 80% (2 L x 3 ngay x 3 lan). Dich chiét sau
d6 duoc gop lai va cat thu héi dung moi bang
mdy cd quay ap sudt giam va thu dugc can chiét
mau vang nau (25,6 g). Can chiét dugc phan tan
vao nude cat (0,5 L) va chiét phan doan lan luot
véi ethyl acetat (0,5 L x 3 lan) va n-butanol (0,5 L x
3 Tan). Cac dich chiét & pha dung mdi hitu co
duoc tach riéng va cat thu hoi dung méi dudi ap
sut giam, thu duoc cin phan doan ethyl acetat
(4,9 g) va can phan doan n-butanol (6,8 g). Cin
phan doan n-butanol dwoc nap lén cot sdc ky
silica gel pha thuén, rta giai bang hé dung moi
EtOAc/MeOH véi ty 1é MeOH tang dan tir 10/1
dén 1/1 thu duoc 10 phan doan chinh, ky hiéu
PDB1-PDB10. Phan doan PDB8 (0,95 g) duoc tiép
tuc tinh ché trén cot silica gel pha dao RP-C18 véi
hé dung modi rira giai la MeOH 60% trong nwdc,
thu duoc hop chat 1 (32,0 mg).

Xac dinh cau trac

C4u truc ctuia chat phan 1ap dwgc xac dinh
bang viéc phan tich phd cong hudng tir hat nhan
(tH-NMR va BC-NMR) két hop véi pho khoi
(MS), dong thoi so sanh véi cac dir liéu da cong

bd trén cac tap san khoa hoc.

Khaéo sat diéu kién sic ky

Lwa chon budc song phét hién A= 196 nm
dua trén diéu kién phan tich cac saponin khung
dammaran trong ré cua cay sam Viét Nam b::fmg
phuong phap HPLC-UV da dwoc quy dinh trong
chuyén luan ‘Sam Viét Nam’ trong Duoc dién
Viét Nam V.

Khao sat cac chwong trinh rtra giai voi pha
doéng gom acetonitril (ACN), MeOH (kénh B) va
nudc (kénh A) voi cdc ty 1é khac nhau dé€ tim ra
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diéu kién t6i wu d€ phan tach hgp chat can dinh

lwong.

Khao sat quy trinh x Iy mau

Tién hanh st dung phuong phép chiét siéu
am mau duoc liéu véi cac dung moi khao sat bao
gom MeOH, EtOH, MeOH 70% va MeOH 50%.
Thong s6 dé€ danh gia lwa chon dung moi chiét
xudt t6i vu la ham luong ginsenoside Re thu duoc

trong cac mau tuong tng.

Chuin bi mau chudn ginsenoside Re

Can chinh xac khoang 3,0 mg chat d6i chiéu
ginsenoside Re (d0 tinh khiét 96%, tinh theo dién
tich pic); hoa tan trong 0,8 mL MeOH roi cho vao
binh dinh mitc 1 mL. Sau d6 thém MeOH dén
vach mtc va thu duoc dung dich chuan goc véi
nong do khoang 3,0 mg/mL. Ttr dung dich chuan
goc, cac dung dich chuan lam viéc ¢6 nong do nho
hon duoc diéu ché bang céch pha loang dung
dich chuan gdc véi MeOH. Cac mau dung dich
déu duoc loc qua mang loc 0,45 um trudc khi
phan tich trén may HPLC.

Danh gia phwong phap phan tich

Phuong phap phéan tich duoc danh gia theo
huwéng dan ctia ICH, cu thé 1a cac tiéu chi vé tinh
thich hop cua hé thong, d§ tuyén tinh, d¢ dac
hiéu, d6 lap lai, d6 chinh xac (biéu thi bé“mg do thu
hoi), giéi han phat hién (LOD) va giéi han dinh
lwong (LOQ) [11, 12].

Xt 1y s6 liéu

S5 lieu dugc xt ly bang phan mém
Microsoft Excel Office 2010. Cac thi nghiém phan
tich déu dwgc lap lai ba lan. Ham luong
ginsenoside Re trong mau phan tich dugc tinh

theo cong thirc (1):
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X%= (C x 2 x 100 x 100 x P)/[m x 106 x (100 — B) x
100] (1)

trong d6 C la nong do chat can phan tich trong
dung dich thit tinh theo phuong trinh duong
chudn (mg/mL); m la khoi luong dwgc liéu (gam);
B (%) 1a d§ am ctia mau phan tich; P (%) 1a d6 tinh
khiét ctua chat d6i chiéu tinh theo % dién tich pic.

Mau Sam Viét Nam
nuéi ciy

Ngim chiét voi ethanol 80%
(° phong, 3 ngay * 3 lin)

Cao ethanol
Dink lwong wong duoc

2 ;
(25.62) liéu bing HPLC Ham lrong (kl/k])
T | cutphins: 2 2
Chiét phin doan léng léng 0,32:0,02%
Cao #-butanol Chit tinh Khiét

6.8¢g) (32.0 mg)

Sic ky cétpha
thusmg, pha dio

So d6 1. Tém tit cdc budc tién hanh

va két qua nghién ctru

3  Két qua va thao luan

3.1 Dirt liéu phd va xac dinh ciu triic caa hop
chit da phan lap

Chat s6 1: Bot mau trang nga. Phd 'H-NMR
(CsDsN;; 600 MHz): 3,42 (1H, br d, ] = 11,4 Hz H-
3); 1,14 3H, s, H-18); 0,92 (3H, s, H-19); 1,55 (3H,
s, H-21); 5,22 (1H, t, ] = 6,0 Hz, H-24); 1,59 (3H, s,
H-26); 1,60 (3H, s, H-27); 2,04 (3H, s, H-28); 1,32
(3H, s, H-29); 0,92 (3H, s, H-30); 5,12 (1H, d, ] = 8,4
Hz, H-1'); 6,41 (1H, br s, H-1"); 1,73 (1H, d, | = 6,6
Hz, H-6"); 5,07 (1H, d, | = 8,4 Hz, H-1""). Ph§ BC-
NMR (CsDsN; 150 MHz): 39,4 (C-1); 27,7 (C-2);
78,3 (C-3); 40,0 (C-4); 60,9 (C-5); 78,5 (C-6); 46,0 (C-
7); 41,3 (C-8); 49,6 (C-9); 39,7 (C-10); 30,8 (C-11);
70,4 (C-12); 49,0 (C-13); 52,0 (C-14); 30,9 (C-15);
26,7 (C-16); 51,5 (C-17); 17,7 (C-18); 17,9 (C-19);
83,5 (C-20); 22,6 (C-21); 36,0 (C-22), 23,5 (C-23);
126,0 (C-24); 131,1 (C-25); 25,9 (C-26); 17,9 (C-27);
32,2 (C-28); 17,3 (C-29); 17,6 (C-30); 101,9 (C-1');
79,2 (C-2); 78,5 (C-3); 72,2 (C-4'); 783 (C-5); 63,0
(C-6); 101,9 (C-1); 72,3 (C-2"); 72,5 (C-3"); 74,1 (C-
4"); 69,6 (C-5"); 18,8 (C-6"); 98,3 (C-1); 75,2 (C-
2™); 78,9 (C-3"); 71,3 (C-4"); 78,8 (C-5"); 62,6 (C-
6). Phé ESI-MS (m/z): 991 [M + HCOO]-.
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Hinh 2. C4u trtc héa hoc ctia hop chét 1

Hop chdt 1 phan lap duoc dudi dang bot
mau trang nga tir phan doan n-butanol ctia mau
ré téc ctia cAy sam Viét Nam nudi cay. Trén phd
'H NMR xuét hién tin hiéu ctia tdm nhém methyl
dudi dang singlet ¢ ou 0,92, 1,14, 1,32, 1,55, 1,59,
1,60, 2,04, mot nhédm methyl duwdi dang doublet dn
1,73 v6i hing s6 ghép cap ] = 6,6 Hz, mot proton
loai olefin & o1 5,22 (1H, t, J = 6,0 Hz). Phd BC-
NMR ctia hop chat s6 1 cho tin hiéu cua 48
carbon, trong d6 cé hai carbon cta lién két doi
C=C bao gom mot carbon bac bén va mot nhém
CH ¢ d6 chuyén dich lan lugt 1a dc 131,1 va 126,0.
Céc dir liéu phd NMR cho thay hop chat 1 1a mot
saponin triterpenoid mang khung dammaran,
mot nhom hop chét chinh ¢6 trong thanh phan
cta cac loai thudc chi Panax [1-3]. Sy xuat hién
cua 48 carbon trén pho BC-NMR két hop véi pho
TH-NMR cho phép xac dinh hop chat sd 1 ¢6 3 goc
duong; mdi gdc duong c6 sau carbon (do khung
aglycon c6 30 carbon). Ba gbc duong trong cau
truc ctia 1 dwoc nhan dinh 1a hai gdc duong co
c&u hinh B [dn 5,12 (1H, d, | = 8,4 Hz, H-1') 5,07
(1H, d, ] = 8,4 Hz, H-1"")] va mét gbc duong voi
c&u hinh a [6,41 (1H, br s, H-1")] dua trén hang s6&
ghép cdp cta cac proton loai anomer. Mot nhém
methyl xuat hién dudi dang doublet véi hang s

ghép cdp | = 6,6 Hz, coOng huong tai du 1,73 duoc
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xac dinh la proton ¢ vi tri C-6 cua duwong a-
rhamnopyranose [13]. So sanh di liéu phd 'H va
BC-NMR ctia 1 véi cac hop chat ginsenoside tir
cac loai thudc chi Panax thdy rang hop chat 1 c6
cac ddc diém pho giong voi hgp chat 6-O-[a-L-
rhamnopyranosyl(1—2)-f-D-glucopyranosyl]-20-
O-(B-D-glucopyranosyl)-3f3,12f3, 20(S)-
trihydroxydammar-24-en, tén thwong  goi
ginsenoside Re [13]. Phd ESI-MS c6 dinh ion tai
m/z 991 [M + HCOOJ-. Két hop véi cac dix liéu da
phéan tich tir ph6 NMR cho phép du doan cong
thire phéan tir ctia hop chat 1 1a CasHs2O15 (M = 946),
phu hop véi cong thirc phan tir cia hgp chat
ginsenoside Re. So sanh dit liéu ph6 NMR cuta 1
va ginsenoside Re trong cac tai liéu tham khao
cho thay su trung khop hoan toan [14], nén c6 thé
khéng dinh hop chat s3 1 1a hop chdt ginsenoside
Re.

32 Xay dung phuwong phap dinh luong
ginsenoside Re trong miu ré téc ctia cay
sam Viét Nam nudi cdy

Khao sat thanh phan pha dong
Tién hanh khao sat dung moi pha dong

gom acetonitril (ACN), MeOH (kénh B) va nudc

(kénh A) véi 3 chwong trinh rtta giai khac nhau.

Hiéu qua phéan tach cta pha dong duoc danh gia

la d6 doc cuia duwong nén, thoi gian luu (tr) phu

hop, d§ phéan giai (Rs) tot va hé sd ddi xténg pic

(As) tét.

Két qua khao sat diéu kién dung moéi pha
dong cho thdy trong diéu kién 1 va diéu kién 2,
duong nén khong can béng, pic ginsenoside Re
khong doi xing (diéu kién 1) va khong tach duoc
pic bén canh (d6 phéan giai Rs = 0,5; diéu kién 2).
D6i véi didu kién 3, duong nén can bang; pic
ginsenoside Re c6 cac hé sd As va Rsdat yéu cau;
thoi gian phan tich c6 d6 dai phu hop. Do do,
diéu kién 3 dugc lua chon cho cac thi nghiém tiép
theo.
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Ginsenaside Re

A-Diéu kién 1 (MeOH-H:0; v = 1 mL/phut);
0-15 phut (25% ACN); 15-25 phut (25-100% ACN)

B-Diéu kién 2 (MeOH-H:0; v = 1 mL/phut);
0-25 phut (30-80% MeOH); 25-30 phut (80-100%
MeOH)

C-Diéu kién 3 (ACN-H:0, v = 1 mL/pht); 0-11 pht (21% ACN); 11-25 phit (21-32% ACN); 26-35 phtit (100% ACN)

Hinh 3. Sic ky d6 HPLC khao sat mot s§ diéu kién phan tich

Bang 1. Cac thong s6 sdc ky cta ginsenoside Re ting véi cac diéu kién khao sat

Hé s6 ddi xing (As). D6 phan giai. (Rs)

Thong s Thoi gian luu (fr, phat) Yéu ciu 0,8 < As<15 Yéu ciu >1,5
Diéu kién 1 9,57 0,834 2,91
Diéu kién 2 22,58 1,118 0,50
Diéu kién 3 21,73 1,091 2,85

Nhu vay, diéu kién phan tich nhu sau: Cot
Cis Shimadzu Shim-pack GIST (4,6 x 250 mm; 5
um); nhiét d6 cot: 40 °C; detector UV-VIS (A= 196
nm); tdc d6 dong: 1,0 mL/phut; thé tich tiém mau:
20 pL; pha dong nudc-acetonitril (ACN): 0-11
phut (21% ACN); 11-25 phat (21-32% ACN); 26—
35 phat (100% ACN).

Xay dung duwong chuin

Puong chuan cua ginsenoside Re trong
diéu kién phan tich duoc xdy dung béng cach
phan tich mau chudn 6 ndm néng d6 khac nhau.

Mbi dung dich chuan dwgc tiém trén hé sdc ky ba
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lan, dién tich pic trung binh thu dwgc sé la s6 liéu
dé€ xay dung duong chuan. Két qua dwoc trinh
bay trén Hinh 4.

Phuong trinh duong chuan biéu dién sy
phu thudc gitta dién tich pic vao néng do (khoang
noéng d6 0,1-1,0 mg/mL) c6 hé sd twong quan R2 =
0,9975 (R? > 0,99), cho thay gitta nong do
ginsenoside Re va gia tri dién tich pic cé tuong
quan tuyén tinh t6t. Do d6 phuwong phéap xay
dung co6 thé ap dung d€ phan tich va dinh luong

ginsenoside Re.
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Hinh 4. Duong chuan cua hop chat ginsenoside Re

Nghién cttu quy trinh xt& ly mau

Trong nghién cttu nay, phuong phap chiét
siéu am véi 3 Tan chiét 13p lai (mdi lan 30 phat) da
duoc st dung d€ chiét xuat ginsenoside Re. Do
ginsenoside Re tan t6t trong MeOH va kha tot
trong ethanol (EtOH), nén d€ lya chon dung moi
cb hiéu sut chiét cao nhat, tién hanh khao sat cac
dung méi EtOH, MeOH va hoén hop MeOH va
nuéc (MeOH 70%, MeOH 50%). Hiéu qua chiét
cta titng dung moi duoc danh gia théng qua ham
luong ginsenoside Re. Két qua phan tich cho thady
ham lwong ginsenoside Re trong mau khi chiét
bang cac dung moi EtOH, MeOH, MeOH 70% va
MeOH 50% lan lwot 1a 0,09, 0,14, 0,34 va 0,29%.
Nhu vay, cd thé thdy st dung dung moéi MeOH
70% cho hiéu suét chiét cao nhat. Ttt d6, quy trinh
xtt ly mau ré toc ctia cdy sam Viét Nam nudi cay
duoc tién hanh nhw sau: Can chinh xac khoang
0,2 g duoc liéu (da xay nho va xac dinh do am),
chuyén vao &ng nghiém cé nap; thém khoang 0,8
mL MeOH 70%; chiét siéu am trong 30 phut; tién
hanh ly tam. Dich chiét dwgc cho vao binh dinh
muc 2 mL. Tién hanh chiét thém hai lan tuong tw
nhuw trén, gop dich chiét vao binh dinh mtc &
trén. Thém dung moéi dén vach muc va thu duoc
dung dich A. Dung dich A dugc loc qua mang loc
cellulose acetat 0,45 pum trudc khi phan tich bang
HPLC.
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K&t qua thim dinh phwong phap
D¢ dic hiéu

Tién hanh phéan tich mau tréng methanol,
mau thtr ré téc ctia cAy sam Viét Nam nudi cay va
mau d6i chiéu ginsenoside Re theo phuong phap
da xay dung. Két qua cho thdy mau trang
methanol khong cho pic cua chdt phan tich
ginsenoside Re. Trén sac ky d6 mau thir ré téc ctia
cay sam Viét Nam nudi cdy xudt hién pic c6 thoi
gian luu tring véi thoi gian luu ctia mau d6i
chiéu ginsenoside Re (Hinh 5).

BTy

Mau ré toc Sam
Viét nam nudi cay

Ginsenoside Re

Méu tring MeOH |

Hinh 5. Séc ky d6 HPLC phan tich mau ré téc cta cay
sam Viét Nam nudi cdy

Tinh thich hgp ctia hé thong

Dung dich chuédn ginsenoside Re véi nong
d6 0,4 mg/mL dwoc danh gia sau lan lién tiép. Gia
tri d¢ 1éch chudn twong ddi (RSD%) cta dién tich
pic va thoi gian luu lan luot 1a 0,38% va 0,23%,
chiing t6 hé thong va phuong phap phan tich s
dung 6n dinh va phtt hop cho qua trinh phan tich
ginsenoside Re trong mau ré toc ctia cay sam Viét

Nam nuoi cay.

Béng 2. Két qua danh gia tinh thich hop cta hé théng

Thoi gian luu

(tx phit) Dién tich pic
Lan1 21,975 4083,4
Lan 2 21,928 4092,7
Lan 3 21,874 4085,1
Lan 4 21,863 4047,8
Lan 5 21,844 4076,9
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Thoi gian Iuru

(tx phit) Dién tich pic
Lan6 21,834 4095,2
Trung binh 21,886 4080,2
RSD 0,23% 0,38%

D¢ Idp lai ciia phirong phdp phin tich

S4u mau thtt dwoc liéu ré téc clia cay sam
Viét Nam nudi cdy duoc xt ly va phén tich theo
diéu kién & Muc 3.2.3. Két qua duoc st dung dé€
danh gid dd 13p lai trong ngay. Do léch chuan
twong ddi RSD(%) ctia ham lwong ginsenoside Re
trong cac thi nghiém la 4,57% (nho hon 5,0%),
ching to phuong phap c6 do lap lai tot.

Bang 3. Két qua danh gia 46 1ap lai

Ham lugng ginsenoside Re (%)

Lan 1 0,322
Lan 2 0,335
Lan 3 0,336
Lan 4 0,305
Lan 5 0,298
Lan 6 0,311
Trung binh 0,318
RSD (%) 4,569

phuong phap thém chuan. Phan tich dong thoi
mau thém chudn (tai 3 mic thém chuan khac
nhau 50%, 100% va 150% so v6i ham lwong chat
phan tich c6 trong mau th¥) va mau khong thém
chuén va xac dinh ham luong chat thém vao dua
trén phuwong trinh duong chuén. Tt d6 xac dinh
hiéu suit thu hoéi vdi
96,82-103,70%. Két qua trén cho thdy, phuong
phap dinh leong c6 d6 dung cao.

ginsenoside Re la

Bang 4. Két qua thdm dinh phuong phép phan tich

Théng s6 Két qua
Tinh thich hgp caia  RSD (¢r) =0,23%
hé thong RSD (Spic) = 0,38%
Do tuyén tinh Phuong trinh duong chuan:
5=28905 x C +258,9
Hé s6 tuwong quan: R? =0,9975
b6 lap lai Ham Iwong trung binh: 0,318%

RSD (%) = 4,57%
Hiéu suat thu hoi 96,82-103,70%
LOD 0,73 pg/mL

LOQ 2,43 pg/mL

Gidi han phat hign (LOD) va giéi han dinh lwong
(LOQ)

Gidi han phat hién (LOD) duoc xac dinh
béng cach pha loang cac dung dich chudn cho dén
khi thu dwoc tin hiéu phan tich dat ty 1é tin
hiéu/nhiéu (S/N) trong khoang gia tri 34 trong
khi gia tri nay cua gidi han dinh leong (LOQ) la
khoang 9-10. Két qua LOD va LOQ cua hop chat
ginsenoside Re duwoc xac dinh lan luot la 0,73

ug/mL va 2,43 ug/mL.

Do diung
b6 dung ctia phwong phap dwoc danh gia

thong qua dd thu hoi va duoc xac dinh bang
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3.3 Danh gia ham lugng ginsenoside Re trong
mau ré toc cta cdy sim Viét Nam nuéi cdy

Tién hanh phén tich, danh gia ham luong
hop chat ginsenoside Re trong mau ré toc cua cay
sam Viét Nam voi cac diéu kién nudi cdy 6 Muc
2.1 theo phuong phéap da xay dung. Mau phan
tich duwoc lap lai 3 lan va ham luwong duoc tinh
theo cong thiee (1). Két qua cho thdy ham luwong
ginsenoside Re trong mau phan tich 1a 0,32 +
0,02%.

Ginsenoside Re la mot hop chat
protopanaxatriol saponin da duwgc tim thay trong
nhiéu loai thudc chi Panax nhuw P. ginseng, P.
quinquefolium va P. notoginseng [15, 16]. Hop chat
ginsenoside Re da duwoc chitng minh la c¢6 nhiéu
tac dung quy d6i véi stic khoe con nguoi trén cac

md hinh in vivo va in vitro, c6 thé k& dén nhw
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chéng dai thao duong, diéu hoa than kinh, tim
mach, chéng viém, chong ung thu, khang virus,
ting cuong hé mién dich, cai thién chiing loang
xuong, bao vé da, ting cuong hoat dong chong
Oxy hoa noi bao, diéu chinh qua trinh chuyén hoa
cholesterol, chong di tng, giam r6i loan cuong
duong va giam rdi loan chitc nang van dong cta
hé tiéu hoa [15-17]. Ham lwong cua ginsenoside
Re trong Nhan sam (P. ginseng) da duoc cong bo
la 0,15%. Cac nghién ctu ciing chi ra rang
ginsenoside Re c¢6 nhiéu trong 1a, hoa va qua
Nhan sam hon 1a trong ré. Dac biét, ginsenoside
Re la thanh phan chinh trong la Nhan sam (P.
ginseng) voi ham luwgng chiém 23% trong tdng sd
cac saponin. Ham luong ginsenoside Re cling da
duoc nghién ctru chiém Ian lwot 4,79, 3,5 va 0,4%
trong cao chiét 14, qua va ré cta cay sam My (P.
quinquefolium) [16]. D61 véi cay sam Viét Nam (P.
vietnamensis), nghién ctru ctia Le THV va cdng s
cho thdy ham luong ctia ginsenoside Re trong ré
va than ré Tan luot 1a 0,07 va 0,11% [18]. Trong
nghién cttu nay, trong qua trinh phan 1ap cac chat,
ching tdi thdy rang ginsenoside Re 1a hop chat
saponin chinh trong ré téc ctia cdy sam Viét Nam
0 diéu kién nudi cdy trong Muc 2.1, v6i ham
luwong dat 0,32%, c6 phan cao hon so voi cac mau
dwoc liéu thudc chi Panax néi chung va cay sam
Viét Nam néi riéng. Do d¢6, cac mau ré téc duoc
nudi cay voi diéu kién nhw & Muc 2.1 tir cay sam
Viét Nam c6 thé dugc xem xét va nghién ctru nhu
mot nguyén liéu tiém nang cung cap hoat chat

ginsenoside Re.

Duoc dién Viét Nam V ¢ chuyén ludn vé
ré ctia cay sam Viét Nam (P. vietnamensis). Theo
dé, tiéu chi dinh lugng st dung 4 hop chat doi
chiéu saponin khung dammarane, trong dé 2 hop
chat thudoc nhém protopanaxadiol (ginsenoside
Rb1 va ginsensoside Rd), 1 hop chat thudc nhém
protopanaxatriol (ginsenoside Rgl) va 1 hop chat
thugc nhom ocotillol (majonoside R2) [19]. Trong
d6, hop chat chinh majonoside R2 ¢é nhiéu tac

dung sinh hoc, la thanh phan ddc trung cta cay
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sam Viét Nam va khong c6 trong cac loai sam noi
tiéng khac nhuw P. ginseng, P. quinquefolium va P.
notoginseng. Trong qua trinh phan tich va phan
lap cac chat, nhém nghién cttu khong phat hién
hop chat majonoside R2 trong mau ré téc cta cay
sam Viét Nam ¢ diéu kién nudi cdy nhue Muc 2.1.
Vi vay, can nghién cttu va tim kiém cac diéu kién
va ky thudt nudi cdy mo khac tir cdy sam Viét
Nam d& cd thé thu nhan duoc hoat chéat

majonoside R2.

4  Kétluan

Trong nghién cttu nay, chung t6i da phan
1ap va xac dinh cdu truc ctia mét hop chat saponin
dammarane chinh (1) 12 ginsenoside Re trong mau
ré toc ctia cAy sam Viét Nam nudi cdy. Chung toi
cling da xay dung dwoc phuwong phap dinh leong
hop chat ginsenoside Re bang HPLC-UV. Ching
toi da xay dung duoc mot phuong phap dinh
lwong dap tng yéu cau vé cac tiéu chi, bao gom
tinh thich hop hé thong, d¢ tuyén tinh, do lap lai,
va d0 duang. Ham luwong ginsenoside Re trong
mau phan tich dat 0,32 + 0,02%. Day 1a nghién ctru
dau tién vé phan lap va dinh luong hop chat
ginsenoside Re trong cac mau sinh khdi tir cay

sam Viét Nam bang ki thuat nudi cdy mo.

H6 tro tai chinh

Nghién cttu nay dwoc Truong Dai hoc
Phenikaa tai tro theo dé tai ma s6 PU2022-1-D-05.

Mau thuin lgi ich

Cac tac gia tuyén bd khong c6 mau thuan
loi ich nao lién quan dén viéc xuat ban bai bao

nay.
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