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From the methanol extract of the roots of Panax pseudoginseng, six
saponins compounds with dammarane frame were isolated. The
compounds including (20S)-ginsenoside Rh1l (1), (20R)-ginsenoside
Rh1l (2), ginsenoside Rk3 (3), 6-acetoxy-ginsenoside Rhl (4),
ginsenoside F1 (5), and ginsenoside Rg3 (6) were identified by high-
resolution mass spectrometry analysis (HR-ESI-MS), one-dimensional
(1D NMR) and two-dimensional (2D NMR) nuclear magnetic
resonance spectroscopy, combined with comparison of existing data.
The results of screening evaluation of NO production inhibitory activity
against RAW264.7 cells stimulated by LPS showed that all 6
compounds had quite good activity. Compound 1-6 exhibited inhibitory
activity on NO production in LPS-stimulated RAW 264.7 cells with
IC50 value = 17.32 = 1.56 ~ 34.61 + 2.72 uM, compared with the
corresponding value of NG-monomethyl-L-arginine (L-NMMA)
control, IC50 = 9.80 + 0.78 uM. This result helps to clarify more about
the chemical composition of the Panax pseudoginseng plant in
Vietham. Furthermore, the results of analysis suggest for further studies
on anti-inflammatory and immune-enhancing properties from the roots
of Panax pseudoginseng.
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Tu dich chiét methanol cua ré cay tam that (Panax pseudoginseng), sau
hop chét saponin c6 khung dammarane d3 dugc phén 1ap. Cac hop chét
duoc xac dinh la (20S)-ginsenoside Rhl (1), (20R)-ginsenoside Rh1 (2),
ginsenoside Rk3 (3), 6-acetoxy-ginsenoside Rh1l (4), ginsenoside F1
(5), va ginsenoside Rg3 (6) bang phan tich cac phd khdi lugng phan giai
cao (HR-ESI-MS), phé cong hudng tir hat nhan mot chiéu (1D NMR)
va hai chiéu (2D NMR), két hop so sanh véi cac dir liéu da duoc cong
bd. Két qua danh gia sang loc hoat tinh rc ché san sinh NO dbi voi té
bao RAW264,7 kich thich boi LPS cho thiy ca 6 hop chat nay déu c6
hoat tinh kha tSt. Hop chat 1-6 thé hién hoat tinh trc ché san sinh NO
trong cac té bao RAW 264,7 dugc kich thich bai LPS véi gia tri 1Cg =
17,32 + 1,56 ~ 34,61 + 2,72 uM, so véi gia tri twong (ng cua chat ddi
chirng NG-monomethyI-L-arginine (L-NMMA), ICs = 9,80 + 0,78 uM.
Két qua nay giup lam rd thém vé thanh phan hoa hoc cua ré ciy tam
tht & Viét Nam. Hon nita, két qua sang loc hoat tinh trén goi mé cho
nhitng nghién ctru tiép theo ddi véi cac san pham khang viém va ting
cuong kha nang mién dich cua ré ciy tam that.
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1. Giéi thi¢u

Cay tam thit 13 mot cy thude quy, tir 1au da dugc st dung trong céc bai thuéc dan toc dé boi
bo sirc khoe ciing nhu hd tro chira mot s6 bénh. Bo phan duoc st dung chinh gdm c6 ré cy (cu)
va hoa. Trong khi cu la san pham chinh dugc su dung dé hd tro diéu tri ung thu ciing nhu boi bd
sirc khoe thi hoa tam that dugc sic nudc udng dé hd tro diéu tri ung thu va tang cuong kha ning
mién dich [1]-[3]. Thanh phan hoa hoc chu yéu cua ca va hoa tam that 1 cac hop chit saponin co
khung dammarne dic trung[4]-[8]. Hién nay, cdy tam that dugc nhan giéng va trong tai Lao Cai
cho két qua tét. Bé 1am rd hon vé thanh phan hoa hoc cua ré tam that, bai bao nay thong bao két
qua nghién ctru phan 1ap va xac dinh ciu trac héa hoc cua 6 hop chit dammarane glycoside va
danh gia tac dung &c ché san sinh NO di véi té bao RAW 264,7 duoc kich thich bai LPS caa
cac saponin thu duogc.

2. Phuwong phap nghién ciru
2.1. Mdu thuc vit

Mau ré cdy tam that dugc thu hdi vao thang 9 nam 2021 tai huyén Si Ma Cai, tinh Lao Cai.
Tén khoa hoc ciia mau dugc xac dinh 1a Panax pseudoginseng Wall. boi TS. Nguyén Thé Cuong,
Vién Sinh thai va Tai nguyén sinh vat, Vién Han 1am Khoa hoc va Cong nghé Viét Nam. Mau
tiéu ban (NCCT-P147) dugc luu gitt tai Phan hi¢u Pai hoc Thai Nguyén tai tinh Lao Cai.

2.2. Héa chit

Dung méi k¥ thuat: n-hexane: Han Quéc; CH,Cl,, EtOAc: Pai Loan; CH;OH: Malaysia

Dung mdi tinh khiét (>99,8%): MeOH, ACN (Acetonitrile), H,O: Scharlau

Silica gel co hat 0,040-0,063 mm: Merck; Ban mong silica gel pha thuong (20x20 cm, silica
gel 60 F254, do day 0,25 mm): Merck; Bét sic ky pha dao C18 (YMC, ODS-A,12nm, S-150um):
Merck; Diaion HP-20 (C& hat 250-850pum, ¢& 16 1,3 ml/g): Merck.

2.3. Quy trinh chiét tach va phan ldp

Ré cdy tam that dugc rira sach, sy kho (3,8 kg), dugc nghién nho va chiét bang dung moi
methanol trong thiét bi chiét siéu 4m, nhiét do 40°C, 15L, 4 gio, 3 lan chiét. Dich chiét dwoc loai
dung mdi thu duoc 212 g can MeOH. Can nay dwoc huyén phu nudc va chiét lan luot bang 5L n-
hexane, 5L EtOAc thu dugc 52,2 g can n-hexane, 17,5 g can EtOAc, va dich nudc tuong Gng.
Dich nuéc duoc loai dung méi chiét sau d6 duoc tach trén cot diaion HP-20, dau tién 1a 3L nude
cét, sau d6 bo sung ting dan MeOH, 25%, 50%, 75% va 100%MeOH (mdi lan 3L), sau khi loai
dung méi thu dugc cac can twong ung la PPA (37,2g), PPB (51,0 g), PPC (23,4g), va PPD (37,6
g). Phan doan PPD dugc tién hanh sic ky trén cot silica gel, dung méi gradien CH,Cl,/MeOH thu
dugc 5 phan doan, PPD1-PPDS5. Phan doan PPD2 (1,3 g) dugc phan lap trén cot YMC véi dung
mobi MeOH/H,0 (3/1) thu dugc 4 phan doan, PPD2A-PPD2D. Phan doan PPD2A (409,4 mg) dugc
tinh ché bang HPLC diéu ché véi dung moi ACN 40% thu duoc cac hop chat 1 (74,5 mg, tg
=29,37), 2 (11,6 mg, tr =31,79), 5 (30,2 mg, tr =34,19). Phan doan PPD2B (28,4 mg) duoc tinh ché
bang HPLC (ACN 40%) thu dugc hop chat 4 (12,3 mg, t; = 57,84). Phan doan PPD2C (47 mg)
dugc tinh ché bang HPLC (MeOH/H,0 82%) thu dugc hop chat 3 (23,9 mg, tg = 40,78). Phan doan
PPD3 (8,1 g) dugc tién hanh sic ky trén cot YMC voi dung mdi MeOH/H,0 2/1 thu dugc 11 phan
doan, PPD3A-PPD3M. Phan doan PPD3K dugc tinh ché bang HPLC (ACN 47%) thu dugc hop
chat 6 (23,3 mg, tg = 55,16).

2.4. Ddnh gid hoat tinh irc ché sin sinh NO
2.4.1. Vat liéu

Lipopolysaccharide (LPS) tEscherichia- colicia hang Sigma Chemical Co. (St. Louis, MO,
USA). Dulbecco’s ModifiedEagle’s Medium (DMEM), fetal bovine serum (FBS) cua hang Life
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Technologies, Inc.,(Gaithersburg, ™MD, USA). Sodium nitrite, sulfanilamide, N-1-
napthylethylenediaminedihydrochloride va dimethyl sulphoxide (DMSO) caahdng Sigma
ChemicalCo. (St. Louis, MO, USA).Cac hoa chét can thiét khac dung trong thir nghiém hoat tinh
sinh hoc cta cac hang Sigma, GIBCO, Invitrogen, Promega.

Dong té bao: RAW 264.7 do GS. TS. Domenico Delfino, Pai hoc Perugia, Italiava GS.TS.
Chi-Huang, Dai hoc qudc gia Yang-Ming, Dai Loan cung cap.

2.4.2. Phurong phdp nuéi cdy té bdo in vitro

Dong té baio RAW264,7 dugce nudi cay trong méi truong DMEM voéi thanh phan kém theo
gom 2 mM L-glutamine, 10 mM HEPES, va 1,0 mM sodium pyruvate, ngoai ra bo sung 10%
fetal bovine serum — FBS (GIBCO). Té bao duoc cdy chuyén sau 3-5 ngiy va nudi trong ta 4m
CO; ¢ diéu kién 37°C, 5% CO,.

2.4.3. Phirong phdp xdc dinh kha nang irc ché san sinh NO ciia té bao macrophage RAW 264,7

Té bao RAW 274,7 duoc dua vao dia 96 giéng ¢ nong do 2 x 105té bao/giéng va nudi trong tu
4m & 37°C va 5% CO,trong 24h. Tiép theo, méi truong nudi cay duoc loai bo, thay bang moi
truong DMEM khong c6 FBS trong 3h. Té bao sau d6 dugc u mau nghién ciiu & cac nong do khac
nhau trong 2h trude khi dugc kich thich san sinh yéu tb NO bang LPS (10 pg/mL) trong 24h.

Mot s6 giéng khong dugc u mau ma chi sir dung dung dich pha mau duoc coi 1a dbi ching
am. Trong khi d6i chiung dwong duoc s dung 1a N®-Methyl-L-arginine acetate (L-NMMA)
(Sigma) & cac nong do 100; 20; 4 va 0,8ug/mL.

Nitrite (NO,) dugc xem 1a chi thi cho viéc tao NO, sé duogc xac dinh nho bo Griess Reagent
System (PromegaCooperation, WI, USA). Cu thé 13, 100 pL méi trudng nudi té bao (& mau) duoc
chuyén sang dia 96 méi va duoc thém vao 100 pL Griess reagent: gdm 50 pL sulfanilamide 1%
(W), phosphoric acid5% (v/v) va 50 pL N-1-naphthylethylenediamine dihydrochloride0,1% (w/v)
pha trong nugc. Hon hop nay duoc u tiép ¢ nhiét do phong trong 10 phut va ham lwong nitrite s&
duogc do bang may Microplate Reader ¢ budc song 540 nm. Mdi truong DMEM khong FBS dugc
sur dung nhu gleng trang (blank). Ham luong nitrite cua tang | mau thi nghiém dugc xac dinh thong
quadudng chuan ham luong NaNO, va duoc so sanh % voi mau ching am (LPS).

Kha nang uc ché san sinh NO ciia mau duoc xac dinh nhd cong thirc:

% e ché =100%- [ham lwong NOyz, va/ham lugng NO, ps]*100

Phép thir dwoc 13p lai 3 1an dé dam bao tinh chinh xac. Gia tri 1Cso(ndng do wc ché 50% sy hinh

thanh NO) s& dugc xac dinh nho vao phan mém may tinh TableCurve 2Dv4.

3. Két qua va ban luin
3.1. Két qud vé ciu triic ciia cdc hop chit dwoc phén lip

Bang cac phuong phap sic ky két hop, 6 hop chat saponin da dugc phan 1ap tir dich chiét
methanol cua ré ciy tam that.

Cau trac hoa hoc cua cac hop chat duoc xac dinh bing cac phuong phap phd. Phé khdi luong
phan giai cao (HR-ESI-MS) duoc do trén may Agilent 6530 Accurate Mass Q-TOF LC/MS, Vién
Hoa sinh bién, VAST. Ph6 cong huong tir hat nhan (NMR) duoc do trén thiét bi Bruker 500 MHz
spectrometer, Vién Hoa hoc, VAST. Cac dit kién phd va thong sé hoa 1y cta cac hop chét phan
lap dugc nhu sau:

(20S)-ginsenoside Rh1 (1):Bot vo dinh hinh khéng mau; HR-ESI-MS m/z673,4098, 674,4121,
675,4076 [M+CI], tinh toan 1y thuyét cho cong thirc CssHeOsCl: lan luot 12 673,4088, 674,4121,
675,4058. 'H NMR (CD;0D, 600 MHz) va *C NMR (CD;0D, 150 MHz) (bang 1).

(20R)-ginsenoside Rh1 (2):Bot vé dinh hinh khéng mau; HR-ESI-MS m/z673,4082, 674,4081,
675,4045 [M+CI], tinh toan 1y thuyét CagHe0oCl: 1an luot 13 673,4088, 674,4121, 675,4058. *H
NMR (CD;0D, 600 MHz) va *C NMR (CD;0D, 150 MHz) (bang 1).
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Bang 1. Dir kién pho NMR cua hop chat 1-3

1 2 3
C 62 64°°(, Hz) o 62°(J, Hz) 6P 847°(J, Hz)
1 40,2 1,08 (m)/1,76 (m) 40,2 1,08 (m)/1,76 (m) 40,3 1,08 (m)/1,75 (m)
2 27,6 1,34(m)/1,89 (m) 27,2 1,38 (m)/1,88 (m) 27,8 1,34 (m)/1,89 (m)
3 79,8 3,13(dd, 12,0, 4,8) 79,8 3,12 (dd, 12,0, 4,8) 79,8 3,12 (dd, 12,0, 4,8)
4 404 - 405 - 405 -
5 61,7 1,13(d, 10,8) 61,8 1,13(d, 10,8) 61,8 1,12 (d, 10,8)
6 809 4,11 (ddd, 10,8, 10,8, 3,6) 80,9 4,11 (ddd, 10,8, 10,8, 3,6) 80,9 4,11 (ddd, 10,8, 10,8, 3,6)
7 453 165(m)/2,05(dd, 110,8,36) 454 1,65 (m)/2,07 (dd,110,8,36) 455 1,65(m)/2,05(dd, 1108, 3,6)
8 418 - 418 - 42,0 -
9 50,8 1,48(dd, 13,2,2,4) 50,8 1,50 (dd, 13,2, 2,4) 51,4 1,50 (dd, 13,2, 2,4)
10 403 - 404 - 405 -
11 31,8 1,23 (m)/1,88 (m) 31,9 1,23 (m)/1,88 (m) 33,2 1,23 (m)/1,88 (m)
12 72,0 3,57 (m) 71,9 3,57 (ddd, 10,8,10,8,54) 73,8 3,57 (ddd, 10,8, 10,8, 5,4)
13 48,6 1,75(dd, 10,8, 10,8) 49,0 1,75 (dd, 10,8, 10,8) 52,7 1,87 (dd, 10,8, 10,8)
14 525 - 52,6 - 52,1 -
15 31,9 1,15 (m)/1,57 (m) 31,9 1,15 (m)/1,58 (m) 32,7 1,17 (m)/1,58 (m)
16 27,4 1,60 (m)/1,68 (m) 27,6 1,60 (m)/1,68 (m) 31,6 1,60 (m)/1,68 (m)
17 55,1 2,04 (m) 50,9 2,08 (m) 49,4 2,60 (m)
18 17,6 1,11(s) 175 1,12 (5) 175 1,14 (s)
19 17,9 1,01(s) 17,7 1,02 (5) 17,9 1,01 (s)
20 744 - 746 - 156,1 -
21 265 1,17(s) 223 1,13(s) 108,6 4,71 (s)/4,90 (5)
22 36,2 1,41 (m)/1,55 (m) 43,3 1,45 (m)/1,55 (m) 34,9 2,23 (m)/2,05 (m)
23 23,2 2,03 (m)/2,17 (m) 22,8 2,10 (m)/2,14 (m) 27,3 2,03 (m)/2,15 (m)
24 126,2 5,16 (t, 6,6) 1259 5,13 (t, 6,6) 125,7 5,18 (t, 6,6)
25 1319 - 1319 - 132,2 -
26 26,0 1,71(s) 259 1,69 (s) 259 1,70 (s)
27 178 1,62 (s) 178 1,64 (s) 17,8 1,64 (s)
28 314 1.35(s) 314 1,35(s) 314 1,35(s)
29 16,1 1,02(s) 16,1 1,03 (5) 16,1 1,02 (s)
30 17,0 0,96 (s) 17,3 0,97 (s) 17,0 0,96 (s)

6-O-glu 6-O-glu 6-O-glu

1 1055 4,37(d, 7,8) 105,6 4,37 (d,7,8) 105,5 4,37 (d, 7,8)
2 754 3,23(dd,9,0,7,8) 75,5 3,23 (dd, 9,0, 7,8) 75,5 3,23 (dd, 9,0,7,8)
3 79,0 3,36(dd, 9,0, 9,0) 79,1 3,36 (dd, 9,0, 9,0) 79,1 3,36 (dd, 9,0,9,0)
4 716 3,28(dd, 9,0,9,0) 71,7 3,30 (dd, 9,0,9,0) 71,7 3,30 (dd, 9,0, 9,0)
5 77,6 3,29 (m) 77,7 3,28(m) 776 3,28 (m)
6 629 3,67(dd, 12,0,5,4) 62,9 3,67 (dd, 12,0, 5,4) 62,9 3,67 (dd, 12,0,5,4)

3,83 (dd, 12,0, 1,8)

3,83 (dd, 12,0, 1,8)

3,84 (dd, 12,0, 1,8)

Ginsenoside Rk3 (3):Bot vo dinh hinh khong mau; HR-ESI-MS m/z638,4645 [M+N H,]", tinh
todn 1y thuyét [C3sHgOsNH,]": 638,4626, m/z 621,4348 [M+H]’, tinh toan 1y thuyet [CasHg100] "

621,4361, m/z 643,4182 [M+Na]’, tinh toan 1y thuyét [CasHesOsNa]': 643,4180,

(CD30D, 600 MHz) va *C NMR (CD50D, 150 MHz) (bang 1).
6-O-acetyl-ginsenoside Rhl (4):Bot vo dinh hinh khong mau; HR-ESI-MS m/z715,4191,
716,4216, 717,4215 [M+CI], tinh toan 1y thuyét CasHes010Cl: lan luot 1a 715,4193, 716,4227,
717,4164. '"H NMR (CD30D, 600 MHz) va *C NMR (CD;0D, 150 MHz) (bang 2).
Ginsenoside F1 (5):B6t vo dinh hinh khong mau; HR-ESI-MS m/z673,4063, 674,4085,
675,4067 [M+CI]’, tinh toan 1y thuyét CssHg,00Cl: lan luot 1a 673,4088, 674,4121, 675,4058. 'H
NMR (CD;0D, 600 MHz) va **C NMR (CD;OD, 150 MHz)(bang 2).

'H NMR
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Ginsenoside Rg3 (6):Bot vo dinh hinh khong mau; HR-ESI-MS m/z819,4658, 820,4691,
821,4656 [M+CI], tinh toan 1y thuyét C,,H7,0:,Cl: I3n luot 1a 819,4667, 820,4699, 821,4632. 'H
NMR (CD,0D, 600 MHz) va **C NMR (CD;0D, 150 MHz)(bang 2).

0
™S

8
N
€0 o
HO
HO

OH
4
Ginsenoside Rk31 6-O-acetyl-ginsenoside Rh1 Ginsenoside Rg3
Hinh 1. Cdu triic héa hocC Cua cdc hop chat 1-6

Céc phd NMR cuia hop chat 1-6 kha truong tu nhau va duoc nhan dang 1a cdc dammarane
glycoside vé6i khung aglycon c6 30 nguyén tir C, phan con lai 1a cac phan tir duong glucose. Hop
chat 1 ¢o cong thire phan tir 1a CsHg,0s, duoc xac dinh bang phd khdi lugng phén giai cao. Trén
phd *H NMR xuét hién céc tin hi¢u don cua 8 nhém CH; (64 0,96; 1,01; 1,02; 1,11; 1,17; 1,35;
1,62; 1,71), mot ndi d6i -CH=C< (Jy 5,16), mot proton anome (d 4,37), 3 proton cua ba nhom
CH c6 ndi v6i nguyén tir Oxygen do c6 do dich chuyén hoa hoc kha cao tai dy 3,13; 3,57; 4,11.
Céc tin hiéu proton ciia mot phan tir duong glucose dugc xac dinh bao gom 5 nhém CH (Jy 4,37;
3,23: 3,36; 3,28; 3,29) va mot nhém CH,OH tai Jy 3,83 va 3,67. Phd *C NMR xuét hién tin hiéu
cuia 36 carbon, bao gom 30C thudc khung dammarane va 6C (105,5; 75,4; 79,0; 71,6; 77,6; 62,9)
thugc mot phan tir duong glucose. G phan aglycone, néi doi C-24/C-25 (dc 126,2/131,9), 8 nhom
methyl (6c 16,1; 17,0; 17,6; 17,8; 17,9; 26,0; 26,5; 31,4), 4C cb ndi vai nguyén tir 6 xi (dc 72,0;
79.,8; 80,9 (3xCH), 74,4 (C) ciing duoc xac dinh nho phd HSQC. Cac két qua néu trén goi y hop
chat 1 1a (20S)- -ginsenoside Rh1 khi so sanh céc gia tri phd NMR cua 1 véi cac dit liéu da cong
b cho hop chat (205)-ginsenoside Rh1 [14] thdy su pht hop & tat ca cac vi tri. Dé nhan dang
chinh xac hon cau trac hoa hoc cua hop chét 1, phd HMBC dé duoc thyc hién. Trén phd nay, tin
hiéu tuwong tac gitra hai nhom methyl H-28 va H-29 vgi C-3 (oc 79,8), C-4 (¢ 40,4), C-5 (dc
61,7) xac dinh mot nhém OH gin vao C-3, tuong tac giita proton anome (dy 4,37) véi C-6
(0¢80,9), gitta H-21 véi C17, C-20, C-22, gitta H-9 vagi C-12, gitta H-17 véi C-12, cling nhu gitia
H-26/H-27 v6i C-24/C-25 cho thiy nhanh duong gén vao C-6, hai hom OH gin vao C-12 va C-
20, va ndi d6i duoc khang dinh tai C-24/C-25 [2]-[8].Hoa hoc lap the cua 1 cling dugc xac dinh
dwa trén phan tich cac tin hiéu twong tac spin cua cac proton, hang s6 twong tac spin so sanh vdi
cac cong bd trudc day. Ket qua Cho thiy cac nhom thé gan vao aglycon v6i cau hinh
38,6a,12,20f hoan toan gidng véi tat ca cac dammarane da blet tir chi Panax. So sanh su khac
nhau vé cac gia tri do dich chuyén hoa hoc da cong bd cho hai ciu hinh 20S/20R c6 thé nhan thiy
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cac gid tri dc.17 = 55,1 va 8¢z = 36,2 hoan toan phu hop cho c4u hinh 20S [2]-[8],[14].Tir nhiing
phan tich néu trén, hop chat 1 dugc khang dinh 1a (20S)-ginsenoside Rh1 (bang 1).

Bang 2. Diz kién phé NMR cua hop chadt 4-6

4 5 6
C s2P 0@, Hz) 6 647°(J, H2) 6P 6,2P(, Hz)
1 402 1,08(m)/1,76 (m) 40,1 1,06 (m)/1,74 (m) 40,3 1,03 (m)/1,75 (m)
2 276 1,34(m)/1,88 (m) 272 1,42 (m)/1,96 (m) 27,3 1,75 (m)/2,00 (m)
3 79,9 3,13(dd, 12,0, 4,8) 79,5 3,14 (dd, 12,0, 4,8) 91,3 3,20 (dd, 13,0, 4,8)
4 404 - 405 - 40,6 -
5 618 1,13(d, 10,8) 62,1 0,93 (d, 10,8) 57,6 0,80 (m)
6 80,4 4,11 (ddd, 10,8, 10,8, 3,6) 68,9 4,06 (ddd, 10,8, 10,8, 3,6) 19,2 1,50 (m)/1,59 (m)
7 457 1,65(m)/2,05(dd, 110,8,3,6) 47,2 1,67 (m)/1,57 (dd, 10,8,3,6) 35,9 1,31 (m)/1,58 (m)
8 42,0 - 420 - 410 -
9 50,9 1,48 (dd, 13,2, 2,4) 50,4 1,50 (dd, 13,2, 2,4) 51,4 1,45 (dd, 13,2, 3,0)
10 404 - 40,1 - 379 -
11 31,9 1,23 (m)/1,89 (m) 30,9 1,21 (m)/1,88 (m) 32,0 1,23 (m)/1,88 (m)
12 720 357(m) 71,9 3,57 (m) 72,0 3,57 (m)
13 486 1,75(dd, 10,8, 10,8) 49,2 1,75 (dd, 10,8, 10,8) 49,4 1,77 (dd, 10,8, 10,8)
14 525 - 52,3 - 52,6 -
15 32,1 1,15 (m)/1,58 (m) 31,6 1,10 (M)/1,64 (m) 32,0 1,07 (m)/1,60 (m)
16 27,2 1,60 (m)/1,68 (m) 27,8 1,63 (m)/1,68 (m) 27,4 1,35 (m)/1,90 (m)
17 551 2,04 (m) 53,1 2,30 (m) 55,1 2,05 (m)
18 176 1,11(5) 17,7 1,11(s) 16,7 1,03 (s)
19 17,8 1,01(s) 18,0 0,99 (s) 16,8 0,95 (s)
20 744 - 849 - 744 -
21 265 1,17(s) 228 1,38(s) 26,6 1,17 (s)
22 36,3 1,42 (m)/1,55 (m) 36,6 1,64 (m)/1,83 (m) 36,3 1,42 (m)/1,55 (m)
23 233 2,02(m)/2,17 (m) 242 210(q, 6,6) 23,3 2,04 (M)/2,17 (m)
24 1262 5,16 (t, 6,6) 1258 5,13 (t, 6,6) 126,2 5,17 (t, 6,6)
25 1320 - 1323 - 132,0 -
26 259 1,71(s) 259 1,71 (s) 259 1,71(s)
27 17,7 163(s) 17,7 1,64 (s) 17,7 1,64 (5)
28 31,3 1,34(s) 315 1,32(s) 28,4 1,10 (s)
29 162 1,02 (s) 16,1 0,99 (s) 16,2 0,88 (s)
30 171 0,96 (s) 17,2 0,96 (s) 17,2 0,95 (5)
6-O-glu 20-0-glu 6-O-glu
1" 1055 4,44(d,7,8) 98,3 4,63(d, 7,8) 105,4 4,46 (d, 7,8)
2" 755 3,23(dd, 9,0,7,8) 75,4 3,11 (dd, 9,0, 7,8) 81,2 3,58 (dd, 9,0, 7,8)
3 78,7 3,36(dd, 9,0,9,0) 78,2 3,37 (dd, 9,0, 9,0) 78,3 3,57 (dd, 9,0, 9,0)
4 715 3,27(dd, 9,0, 9,0) 71,2 3,34 (dd, 9,0,9,0) 71,6 3,30 (dd, 9,0, 9,0)
5 752 3,48 (m) 77,9 3,24 (m) 77,7 3,28 (m)
6 652 4,08(dd, 12,0, 5,4) 62,5 3,66 (dd, 12,0, 5,4) 62,9 3,67 (dd, 12,0, 5,4)
4,99 (dd, 12,0, 1,8) 3,80 (dd, 12,0, 1,8) 3,87 (dd, 12,0, 1,8)
C= 1727 -
0
CH; 209 2,07 (s)
2"-0-glu
1” 104,5 4,69 (d, 7,8)
2" 76,3 3,24 (dd, 9,0, 7,8)
3" 78,5 3,28 (dd, 9,0, 9,0)
4" 71,9 3,30 (dd, 9,0, 9,0)
5" 77,9 3,30 (m)
6" 63,1 3,63 (dd, 12,0,54)

3,84 (dd, 12,0, 1,8)

http://jst.tnu.edu.vn 8 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 227(11):3-11

Hop chit 2 c6 cac phd NMR gidng vai hop chat 1 & hau hét cac vi tri (bang 1), duoc xac dinh
1 ¢6 3 nhém OH tai C-3, C-12, va C-20, mdt phan tir dwdng gin vao C-6 va mot ndi doi tai C-
24/C-25 [14]. Cac nhém thé gan vao 4 vi tri néu trén, cing v6i Sy ¢6 mat cua mot ndi doi cudi
mach nhanh C-24/C-5 1a rat pho bién ddi véi cac hop chét tir chi Panax [2]-[8]. Piém khac biét
c6 thé nhan biét dugc trén phd NMR cua hai hop chét 1 va 2 1a cac gia tri phd NMR tai cac vi tri
C-17, C-22 ctia chung 1a khac nhau nhiéu. Cu thé 13, dbi véi hop chat 1 (20S): 8c.7 = 55,1, 8c.22
= 36,2, trong khi ddi v&i hop chat 2 (20R): 8c.17 = 50,9, dc.2» = 43,3. Két qua nayhoan toan phu
hop véi sy khac nhau vé ciu hinh tai C-20 di duoc cong bd. Hai hop chit 1 va 2 c6 cung mét
cong thirc phan tir CagHe,0 dugc khing dinh bang phd khéi lwong phan giai cao. Gia tri I6n cua
Juoms = 12,0 Hz chiing to rang H-3 phai chiém vi tri axial, tic 1a 3$-OH. Tuong tw nhu vay, Ju.
siH-6 = 10,8 HZ, Jna2m.13 = 10,8 Hz khang dinh H-6 va H-12 ciing chiém vi tri axial, tuc 14 6a-OH
va 12f-OH. Mat khac, ciu tric cua hop chét ciing dugc chitng minh bang cac phd HSQC va
HMBC cho phép khang dinh hop chat 2 1a (20R)-ginsenoside Rh1 (bang 1) [14].

Phé NMR cua hop chat 3 khac véi cac phd tuong tng cia hop chat 1 va 2 1a xuat hién thém
tin hiéu cta mot nbi doi dang >C=CH, (SC 20 156,1; d¢c.o1 108,6/ 6H 214,71, 4,90) dong thoi mat di
tin hiéu cia nhém methyl tai C-21. Két qua nay goi y hop chat 3 1a gmsenomde Rk3 véi hai
nhém hydroxy tai C-3 va C-12, mt phan tir duong noi vao C-6, va hai noi doéi C- 20/C-21 va C-
24/C-25. Cong thuc phan tr CagHeoOg duoc khang dinh cho hop chat 3 bang pho HR-ESI-MS. So
sanh cac dit liéu phd cua 3 va ginsenoside Rk3 cho thdy sy phu hop hoan toan. Ngoai ra, bang
phan tich phé HSQC va HMBC di khang dinh chinh xac vi tri cia cac nhom thé, vi tri hai ndi
d6i, cling nhu hoa hoc lap thé cia cac nhom thé cua 3 giéng vai hop chét ginsenoside RK3[15].

Hop chat 4 ¢6 cac phd NMR twong tu nhu cac phd tuong Gng cta 1, tuy nhién c6 xuét hién
thém tin hi¢u cua nhom acetyl tai 3¢ 172,7 (C=0), dc 20,9/ 81 2,07 (3H, s). Mat khac, tin hiéu
phd carbon cua C-6 glc cua hop. chét 4 (8¢ 65,2) da dich chuyén manh vé phia truong thap hon so
v6i hop chat 1 (8¢ 62,9) goiy rang nhom acetyl dd gin vao C-6 cua dudng glucose. Diéu nay da
dugc chimg minh rd rang bang tuong tic HMBC gitta protonH-6 glc (8 4,99 va 4,08) véi carbon
C=0 (8¢ 172,7) ciing nhu két qua thu dugc trén phd khdi lugng phan giai cao HR-ESI-MS. Cubi
cung, cac dir liéu phd NMR cua 4 duge so sanh véi cac dit lidu tuong (ng cia hop chat 6-O-
acetyl-ginsenoside Rh1 va cho su phu hop hoan toan.

Phd NMR cua hop chit 5 ciing cho thay day 1a mot dammarane glycoside c6 1 phan tir duong
glucose nhung c6 sy khac biét rat rd so v6i hop chét 1 tai cac vi tri C-6, C-20 va carbon anome
ctia phan tor duong (xem bang 1 va bang 2). Tin hiéu C-6 (8¢ = 80,9) ¢ hop chat 1 da dich
chuyén vé 8¢ 68,9 & hop chit 5 cho thay chi c6 nhom hydroxy tu do tai vi tri C-6. Ddng thoi tin
hiéu C-20 da dich chuyén tir ¢ 74,4 (di véi 1) Ién 5c 84,9 (dbi voi 5), carbon anome C-1' dich
Chuyen tir 8¢ 105,5 (1) v& 8¢ 98,3 (5) cho thiy duong glucose da chuyen lién két tir C-6 dén C-20.
Diéu nay hoan toan phu hop véi cac dir liéu da dugc cong bd. Két qua phd HR-ESI-MS cho thiy
cong thirc phan tir ciia 5 hoan toan gidng nhu 1, CgHe;Os. Sur phan tich trén cling voi két qua so
sanh dir kién NMR da cong b di khing dinh hop chat 5 chinh 1a ginsenoside F1 [16].

Céc dit liéu phé NMR cua hop chit 6 (Bang 2) cho thiy hop chit nay c6 42C bao gdm 30C
thuoc khung dammaran aglycon va 12C thugc hai phan tir duong glucose. Piém khac biét dé
nhén ra trén phd cua 6 so VGi cac hop chat 1-5 1a tin higu C-3 cong huong vé phia truong thap
hon (5¢ 91,3). Bdng thoi, tin hiéu C-6 da dich chuyén rit manh vé phia truong cao (dc 19,2, CH,)
goi y nhanh duong di ndi véi C-3 va nhom thé tai C-6 da khong con nira. Céc dit kién phd NMR
clia 6 duogc so sanh tryc tiép véi cac dir lidu da cong bd ddi véi ginsenoside Rg3 cho sy phu hop
hoan toan [17]. Mt khac, phd HR-ESI-MS di khing dinh chinh xac cong thirc phéan tir cua 6 1a
CuH7,013. Hop chit nay ciing di dwoc biét dén tir r& cay Panax pseudoginseng.

3.2. Két qua danh gid hoat tinh trc ché sin sinh NO ciia cdc hop chit

Céac hop chit 1-6 dugc danh gia sang loc hoat tinh @wc ché san sinh NO fiéi véi té bao
RAW264,7 kich thich bai LPS [8] — [13]. Két qua dugc néu ra trén bang 3 cho thay cac hop chat
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dammarane saponin n6i chung déu c6 hoat tinh wc ché san sinh NO kha tdt so sanh véi chét ddi
ching duong L-NMMA. Két qua nay ciing kha phu hop véi cac két qua di cong bd cho cac hop
chat dammarane phan 1ap tir chi Panax va cho thdy can c6 nhiing nghién ctu tiép theo theo
hudng tim kiém cac hoat chat khang viém tir ré cay tam that.

Bang 3. Hoat tinh irc ché NO cua té bao RAW264,7 kich thich boi LPS

Hop chat ICso (LM) Hop chét ICso (uM)
1 28,91 +1,72 4 33,62+ 2,03
2 29,46 + 1,92 5 29,07 + 1,98
3 17,32+ 1,56 6 34,61 +2,72
L-NMMA? 9,80+ 0,78

AChdr doi chirng dwong
4. Két luan

Tir ré cay tam that di phan 1ap va xac dinh duoc 6 hop chat dammarane saponin, (20S)-
ginsenoside Rhl (1), (20R)-ginsenoside Rh1l (2), ginsenoside Rk3 (3), 6-acetoxy-ginsenoside
Rh1 (4), ginsenoside F1 (5), va ginsenoside Rg3 (6). Két qua danh gia sang loc hoat tinh trc ché
san sinh NO ddi vai t& bao RAW264,7 kich thich bai LPS cho thdy ca 6 hop chit nay déu c6 hoat
tinh khé t6t. Cac hop chat dammarane ciing di duoc phan 14p tir chi Panax ¢ trén thé gidi. Két
qua néu trén ciing 1am rd thém vé thanh phan hoa hoc cua ré ciy tam that & Viét Nam. Hon nira,
két qua sang loc hoat tinh trén goi m& cho nhitng nghién ctu tiép theo ddi voi cac san pham
khang viém va tang cuong kha nang mién dich cia ré ciy tam that.

Loi cam on

Cac tac gia chan thanh cam on Dai hoc Thai Nguyén da tai trg kinh phi cho nghién ctru thong
qua de tai ma so PHTN2021-TN11-03.
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